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ACAS


ACAS-B1/1	ACAS Improvements	Operational


Sixth edition of the GANP 	

Main Purpose	To provide airborne collision avoidance as a last resort safety net for pilots.

New Capabilities		The traffic alert and collision avoidance system (TCAS) version 7.1 provides short-term improvements to existing airborne collision avoidance systems (ACAS) to reduce nuisance alerts as well as to enhance the logic for some geometries (i.e., Uberlinghen accident). This will reduce trajectory deviations and increase safety in cases where there is a breakdown of separation.

Description		TCAS systems selectively interrogate nearby aircraft to determine their position and velocity (using Mode C/S replies); this information is passed through “threat logic” to determine proximate traffic, issue traffic alerts, and issue collision avoidance “resolution advisories” to flight crews. Resolution advisories provide flight crews with vertical guidance (climb, descend, remain level, do not descend/climb) as appropriate to avoid collisions.
Modern “hybrid surveillance” TCAS systems use ADS-B information to reduce the interrogations needed to perform some of these functions – however, resolution advisories are only issued based on interrogation/reply information (ADS-B data is not used).

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes New resolution advisories.
3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	



 Arrival En-route
Departure


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)

ENABLERS


Enabler CategoryAircraft manufacturer
CAA


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Certification	TCAS version
7.1 certification

SARPs for TCAS version 7.1, which provides short-term improvements to previous airborne collision avoidance systems (ACAS). Reference: ICAO Annex 6, ICAO Annex 10 Volume IV technical requirements (amendment 85 to Annex 10, Volume IV).

2014



Operational procedures

Operations  Procedures for
the operation of ACAS including phraseology

Procedures for the operation of ACAS including phraseology. References: ICAO Doc 4444 (PANS-ATM), ICAO Doc 8168 (PANS-OPS), ICAO Doc 9863 Airborne Collision Avoidance System (ACAS) Manual.

2010



Airborne system capability

Aircraft system

TCAS II version
7.1 avionics

TCAS II version 7.1 avionics. References: EUROCAE ED-143 or RTCA DO-185B

2008



Regulatory provisionsAircraft manufacturer


Operational Approval

TCAS II version
7.1 operational approvalAircraft manufacturer


Responsibility of State of the operator. References: ICAO Annex 6 Part I

 CAA 	2014

Airborne system capability

Surveillance	Avionics for
extended hybrid surveillance (optional)Aircraft operator


Avionics standards for Extended Hybrid Surveillance. References: EUROCAE ED- 221A or RTCA DO-300A, Change 1

2015

Training	-	Training requirements for TCAS version
7.1 operationsDEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:


Pilot training for TCAS version 7.1, which provides information on new TCAS RA alert wording.

2012

Aircraft operator
ANSP








	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of flight crew
	
Aircraft operator







	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve mid-air collision avoidance (safety net)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)






ACAS-B2/1	New collision avoidance system	Operational
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose		To provide airborne collision avoidance as a last resort safety net for pilots (improving functionality provided in BBB and Block 0).
Implementation must minimize “nuisance alerts” while maintaining or improving existing levels of safety, and must be able to more quickly adapt to changes in procedures and the environment. Also, this successor system must be capable of accommodating reduced separation minima and other new procedures such as 4D trajectory management.

New Capabilities	Implementation of a new airborne collision avoidance system will enable more efficient operations and airspace procedures while complying with safety regulations. Fewer “nuisance alerts” will reduce pilot and controller workload as personnel spend less time responding to such alerts, increasing safety. Operation-specific collision avoidance logic can be engaged via the pilot’s use of their ADS- B-In system for a particular application.
Description		ACAS systems use ADS-B information and selective interrogations of nearby aircraft to determine their position and velocity; this information is passed through “threat logic” to determine proximate traffic, issue traffic alerts, and issue collision avoidance “resolution advisories” to flight crews.
Resolution advisories provide flight crews with vertical guidance (climb, descend, remain level, do not descend/climb) as appropriate to avoid collisions.
In order to achieve a high level of safety, the alerting criteria used by current ACAS systems often overlap with the horizontal and vertical separation associated with many safe and legal procedures (e.g., visual separation operations). ACAS monitoring data from the U.S. indicate that as many as 90% of observed resolution advisories (RAs) are due to the interaction between ACAS II alerting criteria and normal ATC separation procedures (e.g., 500 feet IFR/VFR separation, visual parallel approach procedures, level-off with a high vertical rate, or VFR traffic pattern procedures). This new ACAS system will address this deficiency.

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
ACAS-B1/1 - ACAS Improvements
Relation-operational need
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-benefit
ASUR-B2/1 - Evolution of ADS-B and Mode S

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Certification	Certification for
for ACAS Xa/Xo

SARPs for ACAS Xa/Xo, a new airborne collision avoidance system that will enable more efficient operations and airspace procedures while ensuring safety.
References: ICAO Annex 10 Volume IV technical requirements

CAA
Aircraft manufacturer

2020



Operational procedures

Operations	Procedures for
ACAS Xa/Xo operation

Procedures for ACAS Xa/Xo operation. References: ICAO Doc 9863, 3rd edition- Airborne Collision Avoidance System (ACAS) Manual

ANSP
Aircraft operatorAircraft manufacturer


2022



Airborne system capabilityAircraft operator


Aircraft system

Avionics for ACAS Xa/Xo

Avionics standards for ACAS Xa/Xo. References: EUROCAE/RTCA ED- 256/DO-385

2018



Training	-	Training requirements for ACAS Xo

Training on use of ACAS Xo is recommended/required. References: ICAO Doc 9863, 3rd edition

2020



Regulatory provisions

Operational Approval

ACAS Xo
operational approval

Responsibility of State of the aircraft operator. References: Future Annex 6

 CAA 	2020



DEPLOYMENT APPLICABILITY
Operational conditions:



	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of flight crew
	
Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve mid-air collision avoidance (safety net)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)







ACAS-B2/2	New collision avoidance capability as part of an overall detect and avoid system for RPASMain intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


Operational


Sixth edition of the GANP 	

Main Purpose		As part of a detect and avoid system, to provide the airborne collision avoidance function as a last resort safety net for RPAS' pilots.
Implementation will minimize “nuisance alerts” while maintaining safety, and will quickly adapt to changes in procedures and the environment. Also, this system must accommodate the particularities of RPAS.


New Capabilities		Implementation of a new airborne collision avoidance function of a detect and avoid system will enable a new capability for RPAS. The systems will be tailored to provide the last resort collision avoidance function including horizontal resolution advisories (in addition to the vertical resolution advisories provided by current collision avoidance systems).

Description		ACAS systems for RPAS use multiple surveillance sensor inputs to determine the position and velocity of nearby aircraft; this information is passed through “threat logic” to determine proximate traffic, issue alerts, and issue collision avoidance “resolution advisories” to RPAS' pilots. Resolution advisories include both horizontal (turn left or right) and/or vertical guidance (climb, descend, remain level, do not descend/climb) as appropriate to avoid collisions.

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
ACAS-B2/1 - New collision avoidance system
Relation-technology need
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology benefit
ASUR-B2/1 - Evolution of ADS-B and Mode S

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Certification	ACAS Xu
certification

SARPs for ACAS Xu, a new airborne collision avoidance system that will be part of an overall RPAS Detect & Avoid system. References: ICAO Annex 10 Volume IV technical requirements

CAA
Aircraft manufacturer

2022



Operational procedures

Operations	Procedures for
the operation of ACAS Xu

Procedures for the operation of ACAS Xu. References: ICAO Doc 9863 Airborne Collision Avoidance System (ACAS) Manual, 4rd edition; ICAO Doc 10019 Manual on Remotely Piloted Aircraft Systems (RPAS); Potential changes to ICAO Doc 4444 New definitions and procedures for Detect & Avoid Remain Well Clear (RWC); Potential changes to ICAO Doc 8168 New definitions and procedures for Detect & Avoid Remain Well Clear (RWC)

ANSP
Aircraft operator

2024



Airborne system capability

Aircraft system

Avionics for ACAS Xu

Avionics standards for ACAS Xu. References: EUROCAE/RTCA ED-yyy/ DO-xxx

2020



Regulatory provisionsAircraft manufacturer


Operational Approval

ACAS Xu
operational approval

Responsibility of State of the operator. References: ICAO Annex 6 Part IV future editions

 CAA 	2024



Training	-	Training requirements for new collision avoidance capability for RPAS

Operator training on Remain Well Clear, Detect & Avoid systems functionality, and related collision avoidance functionality.

2022

Aircraft operator

DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of flight crew
	
Aircraft operator




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve mid-air collision avoidance (safety net)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)





ACDM




Sixth edition of the GANP 	

Main Purpose 			To generate common situational awareness, which will foster improved decision making within aerodromes, by sharing relevant surface operations data among the local stakeholders involved in aerodrome operations.
Operational
Airport CDM Information Sharing (ACIS)
ACDM-B0/1


New Capabilities 	 Stakeholders will be able to collaborate and take actions towards the achievement of a set of defined milestones by being aware of the status of an individual flight measured against known target times and milestones.

Description [image: ]		This element represents the first collaboration step among stakeholders involved in aerodrome operations. It consists in the definition of common specific milestones for several flight events taking place during surface operations. The stakeholders involved have to, based on accurate operational data, achieve the agreed milestones.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? NoOPERATIONS 	



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Pre-tactical
Taxi-out
Departure
Arrival
Taxi-in
Turn-around


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products
Relation-operational benefit
SURF-B0/2 - Comprehensive situational awareness of surface operations
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Operations
procedures
Surface
operation milestones procedure
Reference: Manual on Collaborative Air
Traffic Flow Management (ATFM) ICAO Doc 9971
2013
Ground
system infrastructur e
Airport
systems
ACIS system
A simple A-CDM dialog system to a more
advanced A-CDM Information sharing platform (ACISP) to achieve A-CDM information sharing.
2013
Ground handling agent
Aircraft operator
Ground handling agent
Aircraft operator
ANSP
ANSP
Airport operator
Airport operator



Training	-	Training requirements for ACIS

Training in the operational standards and procedures

2013








Operational proceduresAirport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent



Phraseology	ACIS
Phraseology

Phraseology for the implementation of ACIS. References: Procedures for Air Navigation Services-Air Traffic Management (Doc 4444)

2013


DEPLOYMENT APPLICABILITYAircraft operator
ANSP

Operational conditions:
This element is expected to bring benefits in complex or even simple but constrained airports. Collaborative decision- making by information sharing can highly facilitate coordination of common operational solutions in order to improve access and equity to ATM resources.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Efficiency of operations
	Airport operator
	ANSP
	Aircraft operator

	
	Improve situational awareness of airport operator, aircraft operator and ANSP
	
Airport operator
	
ANSP
	
Aircraft operator

	Indirect benefits
	Increased safety
	Airport operator
	ANSP
	Aircraft operator




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




Sixth edition of the GANP 	
Main Purpose
Airport CDM operations will be enriched by enhanced arrival information from the ATM network and,
at the same time, network operations will benefit from more accurate departure information from CDM airports.
New Capabilities	To connect airport operations to the ATM network.
Operational
Integration with ATM Network function
ACDM-B0/2


Description [image: ]		This element consists in feeding arrival information from the network into A-CDM and, at the same time, coordinate specific departure milestones. The involved stakeholders have to, based on accurate operational data, achieve the agreed milestones.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? NoOPERATIONS 	



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Pre-tactical
Taxi-out
Departure
Arrival
Taxi-in
Turn-around


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
RSEQ-B0/1 - Arrival Management
Relation-operational need
RSEQ-B0/2 - Departure Management
Relation-benefit
SURF-B0/2 - Comprehensive situational awareness of surface operations
Relation-benefit
FICE-B0/1 - Automated basic inter facility data exchange (AIDC)
Relation-operational need
NOPS-B0/4 - Initial Airport/ATFM slots and A-CDM Network Interface
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Operations	Procedures for
procedures	turnaround integration
Procedures for: integration of aircraft
turnaround with ATM/ATFM objectives. References: Manual on Collaborative Air Traffic Flow Management (ATFM) (Doc 9971)
2013
Operational Phraseology	Phraseology for
procedures	turnaround integration
Phraseology for the integration of the
turnaround within the network. . References: Procedures for Air Navigation Services-Air Traffic Management (Doc 4444).
ANSP
Aircraft operator
2013
Ground	-
system infrastructur e
A-CDM
system/platform- ATFM system interconnectivity
Interconnection of ACDM and the network
using data exchange models.
2013
Aircraft operator
ATM network function
Aircraft operator
ATM network function
ANSP
ANSP
Airport operator
Airport operator



Training	-	Training requirements for the integration of the turnaround

Training in the operational standards and procedures

2013





DEPLOYMENT APPLICABILITYAirport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent


Operational conditions:
This element is expected to bring benefits in complex or even simple but constrained airports surrounded by complex airspace. Collaborative decision-making by information sharing can highly facilitate coordination of common operational solutions in order to improve access and equity to ATM resources. The integration of aerodromes with the ATM network is naturally contributing to more accurate and efficient tactical and operational decision-making.
Main intended benefits:Airport operator
ANSP

ATM network function
Aircraft operator



	Type	Operational description	Benefitting stakeholder(s)

	


Direct benefits
	Efficiency of Operations	Airport operator	ANSP	Aircraft operator

	
	Improve situational awareness of network manager, airport operator, aircraft operator and ANSP

	Indirect benefits	Increased safety	Airport operator	ANSP	Aircraft operator




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




Sixth edition of the GANP 	
Main Purpose
To enhance the planning and management of airport operations and allow their fully integration in the
ATM network and enhance collaboration between airport stakeholders.
New Capabilities	Airport stakeholders will be able to better communicate and coordinate among themselves to
develop and maintain dynamically joint plans and to execute those in their respective area of responsibility.
Operational
Airport Operations Plan (AOP)
ACDM-B2/1


Description [image: ]		This element consists of a collaborative airport operations plan (AOP) which encompasses “local” airport information and shared information with the ATM network in order to develop a synchronized view for the integration of local airport operations as well as aircraft operations into the overall ATM network.
The AOP includes an airport performance framework and steers with specific performance indicators and targets aligned with the regional/national performance frameworks, building upon A- CDM. Information on resources and aircraft operation plans is available to the different operational units on the airport and elsewhere in ATM.
The AOP may be managed and monitored by the Airport Operations Centre (APOC).

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	






	Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops


Taxi-out
Departure
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	PLANNING LAYERS 	

Type of Dependencies	ASBU Element

Evolution	ACDM-B0/1 - Airport CDM Information Sharing (ACIS) Relation-operational need	ACDM-B0/2 - Integration with ATM Network function
Relation-operational need	NOPS-B1/3 - Enhanced integration of Airport operations planning with
network operations planning

Relation-information need	AMET-B1/1 - Meteorological observations information Relation-information need	AMET-B1/2 - Meteorological forecast and warning information Relation-benefit	ACDM-B2/2 - Airport Operations Centre (APOC)
Relation-benefit	SURF-B1/1 - Advanced features using visual aids to support traffic management during ground operations
Relation-benefit	SURF-B1/5 - Enhanced vision systems for taxi operations

Relation-benefit	FICE-B2/2 - Filing Service

Relation-benefit	FICE-B2/4 - Flight Data Request Service

Relation-information need	AMET-B1/3 - Climatological and historical meteorological information Relation-information need	DAIM-B1/7 - NOTAM improvements

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Ground system infrastructure

Airport systems

AOP	Develop the Airport Operations Plan module

 Airport operator 2019



Operational procedures

-	CDM information management processes

Definition of roles, responsibilities and processes to fully integrate airports in the ATM network. References: Manual on Collaborative (total) Airport Management (Doc xxxx)

 Airport operator 2025
 ANSP Aircraft operator

ATM network function





Training	-	Training requirements for AOP

Training in the operational standards and procedure

 Airport operator 2019
 ANSP ATM network function



Aircraft operator


Ground handling agent


DEPLOYMENT APPLICABILITY
Operational conditions:
This element is expected to bring benefits in complex or even simple but constrained airports surrounded by complex airspace. Collaborative decision-making by information sharing can highly facilitate coordination of common operational solutions in order to improve access and equity to ATM resources. The full integration of aerodromes within the ATM network using standardized data and information is naturally contributing to more accurate and efficient tactical and operational decision-making.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Efficiency of Operations
	Airport operator
	ANSP
	Aircraft operator

	
	Improve situational awareness of stakeholders

	Indirect benefits
	Increased safety
	Airport operator
	ANSP
	Aircraft operator




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI






ACDM-B2/2	Airport Operations Centre (APOC)	Operational


Sixth edition of the GANP 	

Main Purpose		The integration of all stakeholders, both landside and airside, into a coherent decision making entity/process (and team), using the shared information and capabilities provided through the AOP.

New Capabilities		The APOC is an additional but important means by which the efficiency of the overall airport operations will be further enhanced. This will be achieved by bringing all stakeholders together in a physical facility, using the shared information and capabilities of the AOP (ensuring thereby a coherent overall airport performance monitoring), decision making and steering process, addressing all phases of operations (strategic planning, through operation to post operations).

Description		The APOC will bring stakeholders together in a physical entity (team) enabling them to better communicate and coordinate, to develop and dynamically maintain joint plans which are executed in their respective areas of responsibility at the airport.
Its main information source is the Airport Operations Plan, which integrates information from the appropriate process monitors, collating it into consistent, timely and reliable knowledge for the airport’s various operational units, in particular the APOC.
The APOC will be equipped with a real-time monitoring system, a decision support system and will apply a set of collaborative procedures that build upon the capabilities of the AOP. This will ensure that the management of landside and airside airport processes will be fully integrated.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
Pre-tactical
Tactical-Pre ops
Tactical-During ops


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

OPERATIONS 	

	Taxi-out
	Departure
	Arrival
	Taxi-in
	Turn-around



Relation-information need	ACDM-B2/1 - Airport Operations Plan (AOP)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures







Ground system infrastructur e





Ground system infrastructur e

Operations	Operational
procedures to support operations within the APOC




· APOC
information sharing system






· APOC
monitoring and decision support systems

Procedures for data sharing, management and decision making within the APOC. References: Manual on Collaborative (total) Airport Management





Implementation of a system for information sharing between the APOC actors.







Implementation of real-time monitoring and decision support systems within an operational facility able to accommodate representation from all stakeholders.

2025








2019Airport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent

Airport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent










2019Airport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent









Ground system infrastructur eAirport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent


· 
Physical APOC	Designation and equipage of a physical
infrastructure as an APOC.

2019



Training	-	Training requirements for APOCDEPLOYMENT APPLICABILITY
Operational conditions:
On complex or even simple but constrained airports, Collaborative Decision Making by information sharing can highly facilitate coordination of common operational solutions in order to improve access and equity to ATM resources. Full Integration with ATM network using standardized data and information is naturally contributing to more accurate and efficient tactical and operational decision-making. Applicable in aerodromes with complex traffic and infrastructure as well as complexity within the surrounding airspace. The airport should also operate during a certain period at a level of saturation.
Main intended benefits:
ANSP
Airport operator


Training and competency monitoring in the use of procedures, responsibilities and decision support tools.

2019






















	Type
	Operational description
	Benefitting stakeholder(s)

	
	Efficiency of Operations
	Airport operator	ANSP	Aircraft operator




	TDyirpeect benefits
	Operational description
	Benefitting stakeholder(s)

	
	Improve situational awareness of airport operator, aircraft operator and ANSP
	
Airport operator	ANSP	Aircraft operator

	Indirect benefits
	Increased safety
	Airport operator	ANSP	Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI






ACDM-B2/3	Total Airport Management (TAM)	Operational






INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose		Total Airport Management (TAM) is an approach that takes a holistic view of airport performance management, integrating all stakeholders including the ATM network, local ATM, passenger terminal operations, service providers, passenger and baggage management and ground transportation. All stakeholders are integrated into a coherent planning and collaborative decision-making process using shared information and capabilities.

New Capabilities		TAM is an enhancement of the APOC with integration of the landside management aspects to support further improvement of the efficiency of the overall airport operation including passenger management. This will be achieved using the shared information and capabilities of the AOP, APOC and landside management thereby ensuring a coherent overall airport performance monitoring, decision making and steering process, addressing all phases of operations (strategic planning, through operation to post operations).


All essential airport processes from passenger check-in to aircraft turn-round work collaboratively with the common goal of ensuring that each departure meets its agreed 4D-trajectory. The airport is considered as one node of the overall air transport network. In order to ensure an overall Quality of Service (QoS) of an airport to the customers and to the air transport network, the integrated APOC concentrates on the initial strategic and pre-tactical planning phases using the most accurate information available, followed by the monitoring (and when required, reactive planning) of the tactical working process.

Description [image: ]		TAM will bring stakeholders together as physical entity (team) enabling them to better communicate and coordinate, to develop and dynamically maintain joint plans which are executed in their respective areas of responsibility at an airport.
Its main information source will be the Airport Operations Plan with the level of predictability allowed by TBO as well as Landside Management including Passenger management, which integrates information from the appropriate process monitors, collating it into consistent, timely and reliable knowledge for the airport’s various operational units, in particular the APOC.


TAM will be equipped with a real-time monitoring system, a decision support system and will apply a set of collaborative procedures that build upon the capabilities of the APOC. This will ensure that the management of landside and airside airport processes will be fully integrated including passenger management.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Pre-tactical
Taxi-out
Departure
Arrival
Taxi-in
Turn-around


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
SWIM-B2/1 - Information service provision
Relation-operational need
SWIM-B2/2 - Information service consumption
Relation-operational need
SWIM-B2/3 - SWIM registry
Relation-information benefit
FICE-B2/2 - Filing Service
Relation-information benefit
FICE-B2/4 - Flight Data Request Service
Relation-information need
AMET-B2/1 - Meteorological observations information
Relation-information need
AMET-B2/2 - Meteorological forecast and warning information
Relation-information benefit
FICE-B2/5 - Notification Service
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year



Operational procedures







Operational procedures




Ground system infrastructur e





Ground system infrastructur e





Ground system infrastructur e






Information

Operations	TAM airside
operational procedures






Operations	Operational
procedures to support TAM landside airport management
· TAM information sharing system







· TAM monitoring and decision support systems






· TAM landside
systems








Flight and flow Flight Information

Procedures for data sharing, management and decision making within the APOC. References: Manual on Collaborative Air Traffic Flow Management (ATFM) (Doc 9971) Manual on the System-wide Information Management (SWIM) Concept (Doc 10039)

Landside Operational procedures for passenger and luggage management




Implementation of SWIM information services to support the exchange of information between the APOC actors






Implementation of real-time monitoring and decision support systems within an operational facility able to accommodate representation from all stakeholders.





Landside Management systems including passenger management, which integrate information from the appropriate process monitors, collating it into consistent, timely and reliable knowledge for the airport’s various operational units, in particular the APOC.


Reference: PANS-ATM (Doc 4444) and

2025








2025Aircraft operator
Airport operator
Airport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent







2025Airport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent










2025Airport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent










2025Airport operator
ANSP

ATM network function
Aircraft operator
Ground handling agent











2024ATM network function
ANSP


exchange model

information

Exchange Model (FIXM) Version x.x.x

FF-ICE Manual (Doc 9965).



DEPLOYMENT APPLICABILITY
Operational conditions:
On complex or even simple but constrained Airports, Collaborative Decision Making by Information Sharing can highly facilitate coordination of common terminal throughput solutions in order to improve airside operations. The Cooperative Airport Management is benefiting from Trajectory based operations and provids predictable performance to the TBO. Better predictability of the landside is achieved for the benefit of APOC processes and airside operations.



	Type
	Operational description
	Benefitting stakeholder(s)

	Direct benefits
	Efficiency of oeprations
	Airport operator	ANSP	Aircraft operator

	Indirect benefits
	Increased safety
	Airport operator	ANSP	Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI






ACDM-B3/1	Full integration of ACDM and TAM in TBO	OperationalMain intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	To use the integration of ACDM in the overall synchronization of the ATM network, to contribute
to end-to-end stable, consistent and robust trajectory-based operations providing the adequate level of performance.

New Capabilities	ACDM is fully synchronized with TBO.

Description		All stakeholders are fully connected. All tactical decisions are fully synchronized and operations are fully trajectory-based. Aerodrome operations are considering the en-route to en-route view with the turnaround process, agree on, and subsequently manage the flights on the surface, to deliver expected surface event times with known impacts to the ATM system, and to ensure that the agreed trajectory is consistent with the Airport Operations Plan.
ACDM is contributing to the network based, efficiently-converging coordination process as a subcomponent of the overall ATM network synchronization process.

Maturity Level	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
Pre-tactical
Tactical-Pre ops
Tactical-During ops


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

OPERATIONS 	

	Taxi-out
	Departure
	Arrival
	Taxi-in
	Turn-around



Evolution
-
Relation-operational need
SWIM-B2/1 - Information service provision
Relation-operational need
SWIM-B2/2 - Information service consumption
Relation-operational need
SWIM-B2/3 - SWIM registry
Relation-information need
DAIM-B2/5 - NOTAM replacement
Relation-information need
AMET-B2/1 - Meteorological observations information
Relation-information need
AMET-B2/2 - Meteorological forecast and warning information
Relation-information benefit
FICE-B2/2 - Filing Service
Relation-information benefit
FICE-B2/4 - Flight Data Request Service
Relation-information benefit
FICE-B2/5 - Notification Service

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information

Flight and flow Flight Information

References: PANS-ATM ICAO Doc 4444

ANSP

2020

exchange model

information

Exchange Model (FIXM) Version 4.2.0

- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.

ATM network function



Operational proceduresAircraft operator
ATM network function


Operations	Operational
procedures to support operations within a full integrated TAM

Procedures for data sharing, management and decision making within the APOC. References: Manual on Collaborative Air Traffic Flow Management (ATFM) (Doc 9971) Trajectory Based Operations Concept Manual on the System-wide Information Management (SWIM) Concept (Doc 10039)

2031



Operational proceduresGround handling agent


Operations	Operational
procedures to support integrated TAM LandsideATM network function
ANSP
Airport operator


Landside Operational procedures for passenger and luggage management.

2031



Ground system infrastructur eAircraft operator
Aircraft operator
Airport operator
ANSP
Airport operator

· 
Information
sharing systems in support of the integration of TAMGround handling agent


Implementation of SWIM information services to support the exchange of information between the APOC actors. References: Manual on the System-wide Information Management (SWIM) Concept (Doc 10039)

2031

	Airport operator

	ANSP
	

	ATM network function

	Aircraft operator

	Ground handling agent


















	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




AMETTraining
-
Training
requirements for integrated TAM
Training and competency monitoring in the
use of procedures, responsibilities and decision support tools.
2031
DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



AMET-B0/1	Meteorological observations products	Information


Sixth edition of the GANP 	

Main Purpose	Meteorological observations in support of flexible airspace management, improved situational awareness, collaborative decision-making and dynamically optimized flight trajectory planning.
New Capabilities	Provision of observations of additional meteorological parameters/elements. More automated observations. Higher temporal and spatial resolution for lightning, radar and satellite information.
Description 		This element represents the provision of meteorological observational products including:

Automatic Weather Observation System (AWOS) information (including real-time exchange of wind and RVR data)
Local reports (MET REPORT / SPECIAL) Aerodrome reports (METAR / SPECI) Lightning information
Ground-based weather radar information Meteorological satellite imagery
Aircraft meteorological report (ie. ADS-B, AIREP, AMDAR etc.) Vertical wind and temperature profiles
Volcano Observatory Notice for Aviation (VONA) Wind shear alerts

Maturity Level 		Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology benefit
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
Relation-technology benefit
COMS-B0/2 - ADS-C (FANS 1/A) for procedural airspace
Relation-technology need
COMI-B0/7 - ATS Message Handling System (AMHS)
Relation-technology benefit
COMI-B0/1 - Aircraft Communication Addressing and Reporting System
(ACARS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological observations products

Amendment to national regulations to include changes to the provision of quality- assured meteorological observation products to support flexible airspace management, improved situational awareness, collaborative decision-making and dynamically optimized flight trajectory planning. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Doc. 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2013

Operational procedures

Information exchange

Procedures for the provision of meteorological observations products

Procedures for changes to the provision of quality-assured meteorological observation products, including additional meteorological parameters and higher spatial and temporal resolution observations. References: • WMO No.8 - Guide to Meteorological Instruments and Methods of Observation • WMO No.306 - Manual on Codes – International Codes • WMO No.731 – Guide to Meteorological Observing and Information Distribution Systems for Aviation Weather Services • WMO No.732 - Guide to Practices for Meteorological Offices Serving Aviation • WMO No.782 – Aerodrome Reports and Forecasts • WMO No.1100 - Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services • Doc. 7488 – Manual of the ICAO Standard Atmosphere
· Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9328 - Manual of Runway Visual Range Observing and Reporting Practices • Doc 9837 - Manual on Automatic Meteorological Observing Systems at AerodromesAircraft manufacturer


ANSP
MET
Information Service Provider

2013



Airborne system capability

Aircraft system

Transmission of meteorological observations data from aircraft

Onboard sensors and communication means for the measurement and transmission of meteorological data by: ACAR, Mode-S, ADS-B & ADS-C.

2013



Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of meteorological observations products

Meteorological instrumentation, IT systems and communications infrastructure for the measurement, storage, display and transmission (including AFS) of meteorological observations products. References: • WMO No.8 - Guide to Meteorological Instruments and Methods of Observation • Annex 10 - Aeronautical Telecommunications



ANSPAirport operator

MET
Information Service ProviderAirport operator
ANSP
CAA

Aircraft operator
MET
Information Service Provider



2013



Training	-	Training requirements for the provision of meteorological observations products

Training for meteorological personnel and aviation industry stakeholders on meteorological observations products.
References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency

2013

AMET-B0/2	Meteorological forecast and warning products	Information


Sixth edition of the GANP 	

Main Purpose	Meteorological forecasts, advisories and warnings in support of flexible airspace management, improved situational awareness, collaborative decision-making and dynamically optimized flight trajectory planning.
New Capabilities	Improved visualisation of meteorological forecast products. Greater resolution (spatial and temporal) of gridded WAFS information (e.g. wind, temperature, icing, turbulence, CB clouds).
Description		This element represents the provision of meteorological forecast (including advisory and warning) products including:
World Area Forecast System (WAFS) gridded products Significant Weather (SIGWX)
Low-level Area Forecast (GAMET) Aerodrome Forecast (TAF)
Trend Forecast (TREND) Take-off Forecast
Tropical Cyclone Advisory (TCA) Volcanic Ash Advisory (VAA) AIRMET
SIGMET
Aerodrome Warning Wind Shear Warning

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
Pre-tactical
Tactical-Pre ops
Tactical-During ops



DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in

	Turn-around
	



Relation-operational need	AMET-B0/1 - Meteorological observations products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological forecast products and warnings

Amendment to national regulations to include changes to the provision of quality- assured meteorological forecast and warning products to support flexible airspace management, improved situational awareness, collaborative decision-making and dynamically optimized flight trajectory planning.
References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations
- Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Doc. 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2013

Operational procedures

Information exchange

Procedures for the provision of Meteorological forecast products and warnings

Procedures for changes to the provision of  ANSP 
quality-assured meteorological forecast and warning products, including improved visualisation and higher spatial and temporal resolution of gridded products. References: • WMO No.306 - Manual on Codes – International Codes • WMO No.732 - Guide to Practices for Meteorological Offices Serving Aviation • WMO No.782 – Aerodrome Reports and Forecasts • WMO No.1100 - Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services • Doc. 7488 – Manual of the ICAO Standard AtmosphereMET
Information Service Provider

· Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9691 - Manual on Volcanic Ash, Radioactive Material and Toxic Chemical Clouds • Doc. 9766 - Handbook on the International Airways Volcano Watch (IAVW) • Regional SIGMET Guides

2013



Training	-	Training requirements for the provision of meteorological forecast products and warnings

Training for meteorological personnel and aviation industry stakeholders on meteorological forecast and warning products. References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency

 Airport operator 2013

	 ANSP 
	 CAA 
	

	Aircraft operator

	MET
Information Service Provider



Ground	Information	Systems and
system	exchange	infrastructure to infrastructur		support the
e	provision of
meteorological forecast and warning products
IT systems and communications
infrastructure for the storage, forecasting, display and transmission (including AFS) of meteorological forecast and warning products. References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice
2013
MET
Information Service Provider



AMET-B0/3	Climatological and historical meteorological
products

Information



Sixth edition of the GANP 	

Main Purpose	Climatological products in support of the design and planning of infrastructure, flight routes and airspace management. Historical meteorological observations, forecasts, advisories and warnings in support of incident and accident investigations.
New Capabilities	Nil

Description	This element represents the provision of climatological products including:

Aerodrome climatological tables; Aerodrome climatological summaries.
This element also represents the provision of historical products including meteorological observations, forecasts, advisories and warnings.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Post operations 

OPERATIONS 	


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	AMET-B0/1 - Meteorological observations products

ENABLERS

Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of climatological meteorological information products

Amendment to national regulations to include changes to the provision of climatological and historical meteorological products in support of the design and planning of infrastructure, flight routes and airspace management and to support incident and accident investigations. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management

 CAA 	2013

Operational procedures

Information exchange

Procedures for the provision of climatological meteorological information products

Procedures for changes to the provision of climatological and historical meteorological, including aerodrome climatological tables and summaries.
References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice

2013

Training	-	Training requirements for the provision of climatological meteorological information productsMET
Information Service Provider


Training for meteorological personnel and aviation industry stakeholders on climatological and historical meteorological products. References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency

 Airport operator 2013

	 ANSP 
	 CAA 
	

	Aircraft operator

	MET
Information Service Provider







Ground system infrastructur e

Information exchange

Systems and infrastructure to support the provision of climatological meteorological products

IT systems and communications infrastructure for the storage, display and transmission (including AFS) of climatological meteorological products. References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice

2013

MET
Information Service Provider







Sixth edition of the GANP 	
Information
Dissemination of meteorological products
AMET-B0/4


Main Purpose [image: ]	Dissemination of meteorological products in support of flexible airspace management, improved situational awareness, collaborative decision-making and dynamically optimized flight trajectory planning
New Capabilities [image: ] Commencement of the exchange of meteorological information using the ICAO Meteorological Information Exchange Model (IWXXM), being the conversion of Traditional Alphanumeric Code (TAC), using an IWXXM schema, into XML/GML.
Description [image: ]		This element represents the dissemination of meteorological products using a variety of formats and means.
Formats include:

[image: ] TAC
[image: ] Gridded
[image: ] Graphical (i.e., PNG format) [image: ] BUFR code
[image: ] IWXXM (in XML/GML)

Dissemination means includes aeronautical fixed service (AFTN with increasing use of AMHS), and via secure internet services (ie. WIFS/SADIS).

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? NoPLANNING LAYERS 	
OPERATIONS 	






	Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
AMET-B0/1 - Meteorological observations products
Relation-operational need
AMET-B0/2 - Meteorological forecast and warning products
Relation-technology need
COMI-B0/7 - ATS Message Handling System (AMHS)
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year



Regulatory provisions

National regulatory framework

National framework amendment for meteorological information exchange

Amendment to national regulations to include changes to the dissemination of meteorological products in support of flexible airspace management, improved situational awareness, collaborative decision-making and dynamically optimized flight trajectory planning.
References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations
- Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • Annex 10 – Aeronautical Telecommunications • Annex 15 - Aeronautical Information Services

 CAA 	2013

Operational procedures

Information exchange

Procedures for meteorological information exchange

Procedures for changes to the dissemination of meteorological products, including the exchange of meteorological information using the ICAO Meteorological Information Exchange Model (IWXXM).
References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9377 – Manual on the Coordination between Air Traffic Services, Aeronautical Information Services and Aeronautical Meteorological Services • Doc. 9855 - Guidelines on the use of the Public Internet for Aeronautical Applications • Doc. 9880
- Manual on Detailed Technical Specifications for the Aeronautical Telecommunication Network (ATN) using ISO/OSI Standards and Protocols • Doc. 9896 – Manual on the Aeronautical Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and Protocol • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks


 ANSP MET
Information Service Provider


2013

Ground system infrastructur e

Information exchange

Communications infrastructure for meteorological information exchange

Ground system infrastructure and dissemination systems for meteorological products, including message switching systems and the roll-out of the Aeronautical Message Handling System (AMHS) to replace the Aeronautical Fixed Telecommunications Network (AFTN).
References: • Doc. 9880 - Manual on Detailed Technical Specifications for the Aeronautical Telecommunication Network (ATN) using ISO/OSI Standards and Protocols • Doc. 9896 – Manual on the Aeronautical Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and Protocol; • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks

ANSP
MET
Information Service Provider

2013



Training	-	Training for meteorological information exchange

Training for meteorological and aviation IT personnel, including NOC/ROC/RODB/IROG personnel on the exchange of meteorological products.
References: • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks

ANSP
MET
Information Service Provider

2013



Information exchange model

Meteorologic al information

ICAO
Meteorological Information Exchange Model (IWXXM) V1-V2

ICAO Meteorological Information Exchange Model (IWXXM) schema used to enable the provision meteorological information in XML/GML form. Version 1.1 supported Annex 3 amendment 76 (2013).
Version 2.1 supported Annex 3
amendment 77 (2016). References: • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • WMO IWXXM Wiki: https://wiswiki.wmo.int/tiki- index.php? page=IWXXM&structure=WIS+up

ANSP
MET
Information Service Provider

2013








Sixth edition of the GANP 	

Main Purpose 		Meteorological observations information in support of automated decision processes or aids and performance based requirements, involving meteorological information, meteorological information translation, ATM impact conversion and ATM decision support.
Information
Meteorological observations information
AMET-B1/1


New Capabilities 	 Commencement of change from product-centric to data-centric information. Commencement of space weather and sulphur dioxide (SO2) services. Enhanced hazardous weather services.
Indroduction of new and enhanced space-based observations. Introduction of new observational information from both un-manned and manned aircraft (ie. observations from lidar).
Description 			Meteorological observations will begin to transition from traditional alphanumeric code (TAC) form to data-centric information to better support the common understanding on the various operational constraints, capabilities and needs. The following SWIM-compliant observational parameters and phenomena will begin to be made available to users and will include:
[image: ] Wind speed and direction (aerodrome) including gusts
[image: ] Wind speed and direction from departure to Top of Climb (TOC) and then Top of Descent (TOD) to landing
[image: ] Wind speed and direction en-route
[image: ] Air temperature and dew point temperature (aerodrome)
[image: ] Air temperature and dew point temperature (or equivalent, i.e. humidity) from departure to TOC and then TOD to landing (including the following derived outputs: freezing level, lower tropospheric temperature inversions)
[image: ] Air temperature and dew point temperature (or equivalent) en-route [image: ] Pressure (aerodrome) (i.e. QNH/QFE)
[image: ] Visibility (aerodrome) (horizontal, slant, vertical), Runway visual range (RVR) [image: ] Cloud type (of operational significance)
[image: ] Cloud coverage, bases, tops and layers
[image: ] Thunderstorms, Lightning, Convection (TCU & CB)
[image: ] Precipitation (ie. drizzle, rain, freezing rain, snow, hail)
[image: ] Weather (ie. dust storm, sand storm, funnel cloud, squall, smoke, haze, mist, fog) [image: ] Icing, including airframe and engine
[image: ] Liquid Water Content, Iced Water Content [image: ] Turbulence, Mountain waves, Wind shear [image: ] Fronts
[image: ] Radioactive clouds, Toxic chemicals [image: ] Tropical cyclones
[image: ] Volcanic ash
[image: ] Sulphur dioxide (SO2) and other hazardous gases [image: ] Aerodrome surface (runway) temperature, state
[image: ] Sea temperature, state and wave height (seaports) [image: ] Space weather events
[image: ] Tsunami, Flood

Characteristics of the meteorological information include:

Time (ie. observation time) Units of measurement Resolution (spatial)
Geo Location (2D/3D/4D context, point, line or polyhedron) Movement
Severity, Accumulation, Intensity Range (Max. – Min.)
Variations
Data sample period
Auto or Human (Observed, Measured or Calculated) Amendment / Correction
Operational Status Source

[image: ] Thresholds
[image: ] Format (TAC, Gridded, Graphical, IWXXM) [image: ] Data quality flag
[image: ] Runway identification or location identifier
[image: ] Effects/impact on aviation systems (i.e. communications, navigation & surveillance systems) [image: ] Radiation (exposure)
An increase in the use of performance measures (via compliance, availability and regularity indices) of meteorological observations.

Maturity Level 		Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B0/1 - Meteorological observations products
Relation-technology benefit
COMS-B1/2 - PBCS approved ADS-C (FANS 1/A+) for procedural
airspace
Relation-technology need
COMI-B0/7 - ATS Message Handling System (AMHS)
Relation-technology need
COMI-B0/1 - Aircraft Communication Addressing and Reporting System
(ACARS)
Relation-technology need
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year



Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological observations information

Amendment of national regulations to include the provision of quality-assured meteorological observations information in support of automated decision processes or aids and performance based requirements, involving meteorological information, meteorological information translation, ATM impact conversion and ATM decision support. References: • Annex 3
- Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Doc. 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2019

Operational procedures

Information exchange

Procedures for the provision of meteorological observations information

Procedures for changes to the provision of  ANSP 
quality-assured meteorological observations information, including space weather. References: • WMO No.8 - Guide to Meteorological Instruments and Methods of Observation • WMO No.306 - Manual on Codes – International Codes • WMO No.731 – Guide to Meteorological Observing and Information Distribution Systems for Aviation Weather Services • WMO No.732 - Guide to Practices for Meteorological Offices Serving Aviation • WMO No.782 – Aerodrome Reports and Forecasts • WMO No.1100 - Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services • Doc. 7488 – Manual of the ICAO Standard AtmosphereMET
Information Service Provider

· Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9328 - Manual of Runway Visual Range Observing and Reporting Practices • Doc 9837 - Manual on Automatic Meteorological Observing Systems at Aerodromes • Doc. 10100 – Manual on Space Weather Information in Support of Air Navigation

2019



Airborne system capability



Ground system infrastructur e

Aircraft system




Information exchange

Transmission of meteorological observations information from aircraft
Automated systems and infrastructure to support the provision of meteorological observations information

Onboard sensors and communication means for the measurement and transmission of meteorological information by: ACAR, Mode-S, ADS-B & ADS-C
Meteorological instrumentation, IT systems and communications infrastructure for the measurement, storage, display and transmission (including AFS) of meteorological observations information. References: • WMO No.8 - Guide to Meteorological Instruments and Methods of Observation • Annex 10 - Aeronautical TelecommunicationsAirport operator
ANSP
CAA

Aircraft operator
MET
Information Service Provider



2019





2019Aircraft manufacturer
Airport operator
ANSP

MET
Information Service Provider





Training	-	Training requirements for meteorological observations information

Training for meteorological personnel and aviation industry stakeholders on meteorological observations information. References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency

2019





AMET-B1/2	Meteorological forecast and warning information	Information


Sixth edition of the GANP 	

Main Purpose		Meteorological forecast and warning information for automated support for decision processes or aids and performance based requirements, involving meteorological information, meteorological information translation, ATM impact conversion and ATM decision processes.

New Capabilities	Commencement of change from product-centric to data-centric information. Commencement of space weather and sulphur dioxide (SO2) services. Enhanced hazardous weather services. First steps in the provision of probabilistic information derived from ensemble prediction systems.
Description 			Meteorological forecasts and warnings will begin to transition from traditional alphanumeric code (TAC) form to data-centric information to better support the common understanding on the various operational constraints, capabilities and needs. The following SWIM-compliant forecast parameters and phenomena will begin to be made available to users and will include:
Wind speed and direction (aerodrome) including gusts and operationally significant wind shifts Air temperature and dew point temperature (aerodrome)
Upper level:
Wind (speed and direction), including departure to Top of Climb (TOC) and then Top of Descent (TOD) to landing
Air temperature and dew point temperature or equivalent (i.e. humidity), including height of freezing level and lower tropospheric temperature inversions
Flight level and temperature of tropopause

[image: ] Geopotential altitude for flight levels
[image: ] Pressure (aerodrome) (i.e. QNH, QFE)
[image: ] Visibility (aerodrome), Runway visual range (RVR) [image: ] Cloud type (of operational significance)
[image: ] Cloud coverage, bases, tops and layers
[image: ] Thunderstorms, Lightning, Convection (TCU & CB)
[image: ] Precipitation (ie. drizzle, rain, freezing rain, snow, hail)
[image: ] Weather (ie. dust storm, sand storm, funnel cloud, squall, smoke, haze, mist, fog) [image: ] Icing (airframe and engine),
[image: ] Liquid Water Content, Iced Water Content [image: ] Turbulence, Mountain waves, Wind shear [image: ] Fronts
[image: ] Radioactive clouds, Toxic chemicals [image: ] Tropical cyclones
[image: ] Volcanic ash
[image: ] Sulphur dioxide (SO2) and other hazardous gases [image: ] Aerodrome surface (runway) temperature, state
[image: ] Sea temperature, state and wave height (seaports) [image: ] Space weather events
[image: ] Tsunami, Flood

Characteristics of the meteorological information include:

[image: ] Time (ie. issue time, validity, commencement/cessation, lead time) [image: ] Units of measurement
[image: ] Resolution (temporal & spatial)
[image: ] Geo Location (2D/3D/4D context, point, line or polyhedron) [image: ] Movement
[image: ] Severity, Accumulation, Intensity [image: ] Range (Max. – Min.)
[image: ] Variations
[image: ] Probability of occurrence
[image: ] Confidence/Uncertainty of forecast [image: ] Reliability
[image: ] Data sample period [image: ] Auto
[image: ] Change indicator/period [image: ] Amendment / Correction [image: ] Operational Status
[image: ] Source
[image: ] Thresholds
[image: ] Format (TAC, Gridded, Graphical, IWXXM) [image: ] Data quality flag
[image: ] Runway identification or location identifier
[image: ] Effects/impact on aviation systems (i.e. communications, navigation & surveillance systems) [image: ] Radiation (exposure)
Human-readable meteorological advisory and warning products start to be derived from the meteorological information/data to better suit user needs and can be based on user defined thresholds. Meteorological information to be used to assess impact.
Verification of quality (accuracy) of forecast parameters. An increased use performance measures (via compliance, availability and regularity indices) of forecast parameters.


Maturity Level 		Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Pre-tactical
Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B0/2 - Meteorological forecast and warning products
Relation-operational need
AMET-B1/1 - Meteorological observations information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological forecast and warnings information

Amendment to national regulations to include changes to the provision of meteorological forecast and warning information in support of automated decision processes or aids and performance based requirements, involving meteorological information, meteorological information translation, ATM impact conversion and ATM decision support. References: • Annex 3
- Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Doc. 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2019

Operational procedures

Information exchange

Procedures for the provision of meteorological forecast and warnings information

Procedures for changes to the provision of quality-assured meteorological forecast and warning information, including commencement of the change from product-centric to data-centric information, space weather, enhanced hazardous weather services and the provision of probabilistic information derived from ensemble prediction systems.
References: • WMO No.306 - Manual on Codes – International Codes • WMO No.732 - Guide to Practices for Meteorological Offices Serving Aviation • WMO No.782 – Aerodrome Reports and Forecasts • WMO No.1100 - Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services • Doc. 7488 – Manual of the ICAO Standard Atmosphere
· Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9691 - Manual on Volcanic Ash, Radioactive Material and Toxic Chemical Clouds • Doc. 9766 - Handbook on the International Airways Volcano Watch (IAVW) • Doc. 10100 – Manual on Space Weather Information in Support of Air Navigation • Regional SIGMET GuidesAirport operator
ANSP
CAA

Aircraft operator
MET
Information Service Provider



ANSP
MET
Information Service Provider

2019



Training	-	Training requirements for Meteorological forecast and warning information

Training for meteorological personnel and aviation industry stakeholders on meteorological forecast and warning information. References: • WMO No.
1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to CompetencyMET
Information Service Provider


2019




Ground system infrastructur e

Information exchange

Systems and infrastructure to support the provision of meteorological forecast and warning information

IT systems and communications infrastructure for the storage, forecasting, display and transmission (including AFS) of meteorological forecast and warning information. References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice

2019




Information
Climatological and historical meteorological
information
AMET-B1/3


[image: ] Sixth edition of the GANP 	

Main Purpose [image: ]	Climatological information in support of the design and planning of infrastructure, flight routes and airspace management. Historical meteorological observations, forecasts, advisories and warnings in support of incident and accident investigations.
New Capabilities [image: ]  Enhanced climatological data.

Description [image: ]		This element represents the provision of climatological information for the range of meteorological parameters and phenomena and their associated characteristics (metadata).
This element also represents the provision of historical information including meteorological observations and forecasts and their associated characteristics (metadata).
Climatological information services will be required to support the design and planning of infrastructure, flight routes and airspace management. The following climatology parameters and phenomena will begin to be made available to users and will include:
[image: ] En-route winds
[image: ] Airport parameters (i.e. air and surface temperature, wind, precipitation, etc.) Characteristics of the climatological information will include:
[image: ] Averages (daily/monthly/yearly) over 10, 20, 30, 50 years
[image: ] Extremes over 1, 5, 10, 20, 30 years, since start of measurement

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



	PLANNING LAYERS 	
 Post operations 
OPERATIONS 	

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B0/3 - Climatological and historical meteorological products
Relation-operational need
AMET-B1/1 - Meteorological observations information
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year





Operational procedures

Information exchange

Procedures for the provision of climatological meteorological information

Procedures for changes to the provision of climatological and historical meteorological information, including en- route winds and enhanced information for the terminal area. References: • Doc.
8896 - Manual of Aeronautical Meteorological PracticeAirport operator
ANSP
CAA

Aircraft operator
MET
Information Service Provider



2019



Training	-	Training requirements for climatological meteorological informationMET
Information Service Provider


Training for meteorological personnel and aviation industry stakeholders on climatological and historical meteorological information. References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency

2019



Regulatory provisions

National regulatory framework

National framework amendment for the provision of climatological meteorological information

Amendment to national regulations to include changes to the provision of climatological and historical meteorological information in support of the design and planning of infrastructure, flight routes and airspace management and to support incident and accident investigations. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed

 CAA 	2019

Ground system infrastructur e

Information exchange

Systems and infrastructure to support the provision of climatological meteorological information

IT systems and communications infrastructure for the storage, display and transmission (including AFS) of climatological meteorological information. References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice

2019

MET
Information Service Provider



Sixth edition of the GANP 	
Information
Dissemination of meteorological information
AMET-B1/4


Main Purpose [image: ]	Dissemination of meteorological information in support of automated decision process or aids, involving meteorological information, meteorological information translation, ATM impact conversion and ATM decision support.
New Capabilities [image: ]  Meteorological information in ICAO Meteorological Information Exchange Model (IWXXM) form starts to replace traditional alphanumeric code (TAC) products. Human-readable products will start to be derived from the IWXXM information (rather than the other way around). The introduction of web services allows for progressive replacement of fixed line dissemination systems.
Description [image: ]		This element represents the dissemination of meteorological products using a variety of formats, including:
[image: ] Tailored products (human-readable) [image: ] Impact-translated products
[image: ] Gridded
[image: ] Graphical (PNG and BUFR to be phased out)
[image: ] ICAO Meteorological Information Exchange Model (IWXXM) format [image: ] Traditional alphanumeric code (TAC) – being phased out
Dissemination means include aeronautical fixed service (ie. AMHS) and via secure internet services (ie. WIFS/SADIS). Commencement of SWIM-compliant web service capability to access the exact meteorological information required by users (in terms of geographical coverage, resolution etc).

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	
OPERATIONS 	






	Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B0/4 - Dissemination of meteorological products
Relation-operational need
AMET-B1/1 - Meteorological observations information
Relation-operational need
AMET-B1/2 - Meteorological forecast and warning information
Relation-technology need
COMI-B0/7 - ATS Message Handling System (AMHS)
Relation-information need
DAIM-B1/1 - Provision of quality-assured aeronautical data and information
Relation-information need
DAIM-B1/2 - Provision of digital Aeronautical Information Publication (AIP)
data sets
ENABLERS





Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Information exchange

Procedures for the dissemination of meteorological information

Procedures for changes to the dissemination of meteorological information, including the exchange of meteorological information using the latest version of the ICAO Meteorological Information Exchange Model (IWXXM).
References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9377 – Manual on the Coordination between Air Traffic Services, Aeronautical Information Services and Aeronautical Meteorological Services • Doc. 9855 - Guidelines on the use of the Public Internet for Aeronautical Applications • Doc. 9880
- Manual on Detailed Technical Specifications for the Aeronautical Telecommunication Network (ATN) using ISO/OSI Standards and Protocols • Doc. 9896 – Manual on the Aeronautical Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and Protocol • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • Doc. 10039 - Manual on System Wide Information Management (SWIM) Concept • ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • WMO No.731 – Guide to Meteorological Observing and Information Distribution Systems for Aviation Weather Services • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks

ANSP
MET
Information Service Provider

2019



Ground system infrastructur e

Information exchange

Communication infrastructure for meteorological information exchange

Ground system infrastructure and dissemination systems for meteorological information, including the implementation of the Aeronautical Message Handling System (AMHS). References: • Doc.
9880 - Manual on Detailed Technical Specifications for the Aeronautical Telecommunication Network (ATN) using ISO/OSI Standards and Protocols • Doc. 9896 – Manual on the Aeronautical Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and Protocol; • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks

ANSP
MET
Information Service Provider

2019

Information exchange model

Meteorologic al information

ICAO
Meteorological Information Exchange Model (IWXXM) V3

ICAO Meteorological Information Exchange Model (IWXXM) schema used to enable the provision meteorological information in XML/GML form. Version 3 supporting Annex 3 amendment 78
(2018). References: • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • WMO IWXXM Wiki:
https://wiswiki.wmo.int/tiki-index.php? page=IWXXM&structure=WIS+up

ANSP
MET
Information Service Provider

2019



Training	-	Training for the dissemination of meteorological information

Training for meteorological and aviation IT personnel, including NOC/ROC/RODB/IROG personnel on the exchange of meteorological information. References: • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks

ANSP
MET
Information Service Provider

2019



Regulatory provisions

National regulatory framework

National framework amendment for the dissemination of meteorological information

Amendment to national regulations to include changes to the dissemination of meteorological information in support of automated decision process or aids, involving meteorological information, meteorological information translation, ATM impact conversion and ATM decision support. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Annex 10 – Aeronautical Telecommunications • Annex 15 - Aeronautical Information Services

 CAA 	2019




Information
Meteorological observations information
AMET-B2/1


[image: ] Sixth edition of the GANP 	


Main Purpose [image: ]		Integrated meteorological observations in support of enhanced ATM and airport decision-making processes, particularly in the near-term.

New Capabilities [image: ]  Further development of space weather observation services. Further development of services for terminal areas. Implementation of information services to support a data-centric environment. Higher spatial and temporal resolution of meteorological observations. Automated observations which will support user-defined services using meteorological information in ICAO Meteorological Information Exchange Model (IWXXM) form.

Description [image: ]		This module builds on the meteorological information services defined in AMET-B1. Full MET-ATM integration will ensure that meteorological information is included in the logic of a decision process and the impact of the meteorological conditions on the operations are automatically derived, understood and taken into account. Increased situational awareness to support tactical in-flight avoidance of hazardous meteorological conditions.
Recognising that space weather affecting the earth’s surface or atmosphere pose a hazard to communications and navigation systems and may also pose a radiation risk to flight crew members and passengers, this module builds on AMET-B1 for space weather information services in support of safe and efficient international air navigation, particularly in the area of regional services.
Considering the impact of adverse meteorological conditions on high traffic density terminal areas around major aerodromes and air traffic management operations within those areas as well as the increasing requirements by airspace users to be able to optimise their flight profile, this module acknowledges the need to provide meteorological information services with the accuracy, resolution and frequency to support ATM operations within those areas.
Meteorological observations will increasingly include performance measurement (via compliance, availability and regularity indices).
It is assumed that aircraft will be equiped for meteorological information display capabilities, such as EFBs. Taking advantage of enhanced aircraft connectivity to maximise observation functionality of aircraft.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	



	PLANNING LAYERS 	
Post operations
Tactical-During ops
Tactical-Pre ops
Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element


Evolution
AMET-B1/1 - Meteorological observations information
Relation-technology benefit
ASUR-B2/1 - Evolution of ADS-B and Mode S
Relation-technology option
COMS-B2/2 - PBCS Approved ADS-C (B2) for domestic and procedural
airspace
Relation-technology option
SWIM-B2/4 - Air/Ground SWIM for non-safety critical information
Relation-technology need
SWIM-B2/1 - Information service provision

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological observations information in a SWIM
environment

Amendment of national regulations to include the provision of integrated meteorological observations information in a SWIM environment in support of enhanced operational ground and air decision-making processes, particularly in the planning phase and near-term.
References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations
- Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Doc. 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2025

Operational procedures

Information exchange

Procedures for the provision of meteorological observations information in a SWIM
environment

Procedures for changes to the provision of integrated meteorological observations information in a SWIM environment, including enhanced terminal area, space weather, sulphur dioxide (SO2) and radioactive material services. References:
· WMO No.8 - Guide to Meteorological Instruments and Methods of Observation • WMO No.306 - Manual on Codes – International Codes • WMO No.731 – Guide to Meteorological Observing and Information Distribution Systems for Aviation Weather Services • WMO No.732 - Guide to Practices for Meteorological Offices Serving Aviation • WMO No.782 – Aerodrome Reports and Forecasts • WMO No.1100 - Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services • Doc. 7488 – Manual of the ICAO Standard Atmosphere
· Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9328 - Manual of Runway Visual Range Observing and Reporting Practices • Doc 9837 - Manual on Automatic Meteorological Observing Systems at Aerodromes • Doc. 10100 – Manual on Space Weather Information in Support of Air NavigationAircraft manufacturer


ANSP
MET
Information Service Provider

2025



Airborne system capability

Aircraft system

Transmission of meteorological observations information from aircraft for a SWIM
environment

On-board sensors and communication means for the measurement and transmission of meteorological information by: ACAR, Mode-S, ADS-B & C.

2025



Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of meteorological observations information over SWIM

Meteorological instrumentation, IT systems and communications infrastructure for the measurement, storage, display and transmission of meteorological observations information to support ground and air decision-making processes in a SWIM environment References: • WMO No.8 - Guide to Meteorological Instruments and Methods of Observation • Annex 10 - Aeronautical Telecommunications



ANSPAirport operator

MET
Information Service Provider

2025

	Airport operator

	ANSP
	CAA
	

	Aircraft operator

	MET
Information Service Provider








AMET-B2/2	Meteorological forecast and warning information	InformationTraining
-
Training
requirements for meteorological observations information over SWIM
Training for meteorological personnel and
aviation industry stakeholders on meteorological observations information in a SWIM environment. References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency
2025



Sixth edition of the GANP 	

Main Purpose		Integrated meteorological forecast and warning information in support of enhanced operational ground and air decision-making processes, particularly in the near-term.

New Capabilities		Further development of space weather services. Further development of forecast and warning services for terminal areas. Phenomena-based meteorological information is no longer constrained by Flight Information Regions (FIRs). Implementation of a data-centric information set. Higher spatial and temporal resolution of meteorological forecasts and warnings. Automated forecast and warning services derived from meteorological information in ICAO Meteorological Information Exchange Model (IWXXM) form. Further development of probabilistic information derived from ensemble prediction systems and how this type of information can be presented or integrated into user's decision processes.

Description 			This module builds on the meteorological forecast and warning services defined in AMET-B1. Full MET-ATM integration will ensure that meteorological information is included in the logic of a decision process and the impact of the meteorological conditions on the operations are automatically derived, understood and taken into account. Support for tactical in-flight avoidance of hazardous meteorological conditions (improved in-flight situational awareness) to typical near-term and planning (>20 minutes) type of decision making. Specifically, the addition of probabilistic forecasts will provide decision makers with an assessment of the likelihood of some meteorological phenomena/parameters exceeding a defined magnitude (or threshold) at a particular time and place. The probabilistic element further helps decision makers apply their own operational constraints (i.e. business rules) to determine the risk to their operations.
Recognising that space weather affecting the earth’s surface or atmosphere pose a hazard to communications and navigation systems and may also pose a radiation risk to flight crew members and passengers, this module builds on AMET-B1 for space weather information services in support of safe and efficient international air navigation, particularly in the area of regional services.
Considering the impact of adverse meteorological conditions on high traffic density terminal areas around major aerodromes and air traffic management operations within those areas as well as the increasing requirements by airspace users to be able to optimise their flight profile, this module acknowledges the need to provide meteorological information services with the accuracy, resolution and frequency to support ATM operations within those areas.
A significant evolution is planned for volcanic ash information. Next generation volcanic ash cloud forecasts will be fully implemented. It will allow decision makers to use both deterministic and probabilistic forecasts for contamination levels, taking into account their risk management practices

and the quantitative exposures allowed by the engine manufacturers. Specifically, the addition of probabilistic forecasts will provide decision makers with an assessment of the likelihood of the volcanic ash exceeding a defined magnitude (or threshold) at a particular time and place. The probabilistic element further helps decision makers apply their own operational constraints (i.e. business rules) to determine the risk to their operations.
Enhanced global MET forecasts will be provided under the World Area Forecast System (WAFS), which will include higher resolution and probabilistic information. Enhanced higher resolution regional MET forecasts will also be provided. Forecast services for the terminal area will be further enhances with the accuracy, resolution and frequency to support ATM operations within those areas.
Evolving the nature of enroute hazard forecasting into the future SWIM environment, will require the development of new services, which is planned for this module. These will be supported by new forecasting methodologies to ensure global and regional consistency and will involve a harmonised and coordinated approach between MET service providers. This module will build and demonstrate the concept, based on defined user requirements, as well as design the infrastructure and system architecture.
This enhanced global, regional and terminal area information will be integrated into flight planning, flight management and ATM decision support systems, including systems for air traffic control around and at airports.
Meteorological forecast and warning parameters and phenomena will include performance measurement (via compliance, availability and regularity indices) of some meteorological observations. Greater use of the probability of occurrence of meteorological phenomena and the level of confidence/uncertainty of the forecast will enable better risk management.
Human-readable products can be derived from the meteorological information to suit specific user needs. Meteorological advisories and warnings are derived from forecast data and based on user- defined thresholds.

Maturity Level 		Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Pre-tactical
Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B1/2 - Meteorological forecast and warning information
Relation-operational need
AMET-B2/1 - Meteorological observations information


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological forecast and warnings information in a SWIM
environment

Amendment of national regulations to include the provision of integrated meteorological forecast and warning information in a SWIM environment, in support of enhanced operational ground and air decision-making processes, particularly in the planning phase and near-term. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Doc. 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2025

Operational procedures

Information exchange

Procedures for the provision of meteorological forecast and warnings information in a SWIM
environment

Procedures for changes to the provision of  ANSP 
integrated meteorological forecast and warning information in a SWIM environment, including enhanced terminal area, space weather, sulphur dioxide (SO2) and radioactive material services. References: • WMO No.306 - Manual on Codes – International Codes • WMO No.732 - Guide to Practices for Meteorological Offices Serving Aviation • WMO No.782 – Aerodrome Reports and Forecasts • WMO No.1100 - Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services • Doc. 7488 – Manual of the ICAO Standard AtmosphereMET
Information Service Provider

· Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9691 - Manual on Volcanic Ash, Radioactive Material and Toxic Chemical Clouds • Doc. 9766 - Handbook on the International Airways Volcano Watch (IAVW) • Doc. 10100 – Manual on Space Weather Information in Support of Air Navigation • Regional SIGMET Guides

2025

Training	-	Training requirements for Meteorological forecast and warnings information in a SWIM
environment

Training for meteorological personnel and aviation industry stakeholders on meteorological forecast and warning information in a SWIM environment.
References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to CompetencyMET
Information Service Provider


2025





Ground system infrastructur e

Information exchange

Systems and infrastructure to support the provision of meteorological forecast and warning information in a SWIM
environment

IT systems and communications infrastructure for the storage, forecasting, display and transmission of meteorological forecast and warning information in a SWIM environment.
References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice

2025






AMET-B2/3	Climatological and historical meteorological
information

Information

Airport operator
ANSP
CAA

Aircraft operator
MET
Information Service Provider



Sixth edition of the GANP 	

Main Purpose	Climatological products (historical and forecast) in support of the design and planning of infrastructure, flight routes and airspace management. Historical meteorological observations, forecasts, advisories and warnings in support of incident and accident investigations.
New Capabilities	Climatological data (including satellite-based and in-situ climatological data, and a combination of the two) and climate change information available for more locations and more frequently updated.
Description		This element represents the provision of climatological information for the range of meteorological parameters and phenomena and their associated characteristics (metadata). This element also represents the provision of historical information including meteorological observations and forecasts and their associated characteristics (metadata). This element also includes the provision of information on climate change and its impact on aviation, such as upper air wind flow changes, turbulence patterns evolutions, airport temperature and wind future evolutions, etc.
Climatological information services will support the design and planning of infrastructure, flight routes and airspace management.

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Post operations 
OPERATIONS 	

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B1/3 - Climatological and historical meteorological information
Relation-operational need
AMET-B2/1 - Meteorological observations information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of climatological meteorological information in a SWIM
environment

Amendment of national regulations to include changes to the provision of climatological information, both historical and forecast, in a SWIM environment, in support of the design and planning of infrastructure, flight routes and airspace management and to support incident and accident investigations. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed

 CAA 	2025

Operational proceduresMET
Information Service Provider


Information exchange

Procedures for the provision of climatological meteorological information in a SWIM
environment

Procedures for changes to the provision of climatological information, both historical and forecast, in a SWIM environment, including satellite-based and in-situ climatological data and climate change forecasts. References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice

2025

Training	-	Training for the provision of climatological meteorological information in a SWIM
environment

Training for meteorological personnel and aviation industry stakeholders on climatological information, both historical and forecast, in a SWIM environment.
References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to CompetencyMET
Information Service Provider


2025




Ground system infrastructur e

Information exchange

Systems and infrastructure to support the provision of climatological meteorological information in a SWIM
environment

IT systems and communications infrastructure for the storage, forecasting, display and transmission of climatological meteorological information in a SWIM environment. References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice

2025

Airport operator
ANSP
CAA

Aircraft operator
MET
Information Service Provider





Sixth edition of the GANP 	
Main Purpose
Integrated meteorological information service in the SWIM environment in support of enhanced
operational ground and air decision-making processes, particularly in the planning phase and near- term.
New Capabilities	Implementation of data-centric meteorological information services, integrated into the System Wide
Information Management (SWIM) environment. User-defined services derived from meteorological information in ICAO Meteorological Information Exchange Model (IWXXM) form. Wider use of secure web services and message brokers as part of the transition from fixed line dissemination systems. Commencement of the use of business-to-business services that allows integration of meteorological information into ATM systems.
Information
Meteorological information service in SWIM
AMET-B2/4


Description [image: ]		The establishment of standards for global exchange of the MET information within the SWIM environment.
This element represents the integration of meteorological information into the SWIM environment. Wider use of MET-SWIM services will support flexible airspace management, airborne re-routing, improved situational awareness, collaborative decision-making, including in terminal areas and at airports, dynamically optimized flight trajectory planning, ATM impact conversion and ATM decision support, hazard avoidance.
In coordination with stakeholders, the development of guidance on visualisation of some MET information, where deemed appropriate.
SWIM-compliant meteorological information to be more readily exchanged with the aircraft to improve operational awareness and decision making using air/ground data connectivity and aircraft on-board systems.
MET-SWIM information services will support request/reply or publish/subscribe access mechanisms and will provide quality & timely information to users in a range of formats to best enable their optimal decision making.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	
OPERATIONS 	






	Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B1/1 - Meteorological observations information
Relation-operational need
AMET-B2/1 - Meteorological observations information
Relation-operational need
AMET-B2/2 - Meteorological forecast and warning information
Relation-information need
DAIM-B2/1 - Dissemination of aeronautical information in a SWIM
environment
Relation-operational need
SWIM-B2/1 - Information service provision
Relation-operational need
SWIM-B2/2 - Information service consumption
Relation-operational need
SWIM-B2/3 - SWIM registry
Relation-operational benefit
SWIM-B2/4 - Air/Ground SWIM for non-safety critical information
Relation-operational benefit
SWIM-B2/5 - Global SWIM processes


Relation-operational need
AMET-B2/3 - Climatological and historical meteorological information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological information service in SWIM

Amendment to national regulations to include changes to the dissemination of meteorological information in support of enhanced operational ground and air decision-making processes, particularly in the planning phase and near-term.
References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations
- Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Annex 10 – Aeronautical Telecommunications • Annex 15 - Aeronautical Information Services

 CAA 	2025

Operational procedures

Information exchange

Procedures for the provision of meteorological information service in SWIM

Procedures for changes to the dissemination of meteorological information, including the exchange of meteorological information using the latest version of the ICAO Meteorological Information Exchange Model (IWXXM) and the introduction of web services.
References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9377 – Manual on the Coordination between Air Traffic Services, Aeronautical Information Services and Aeronautical Meteorological Services • Doc. 9855 - Guidelines on the use of the Public Internet for Aeronautical Applications • Doc. 9880
- Manual on Detailed Technical Specifications for the Aeronautical Telecommunication Network (ATN) using ISO/OSI Standards and Protocols • Doc. 9896 – Manual on the Aeronautical Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and Protocol • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • Doc. 10039 - Manual on System Wide Information Management (SWIM) Concept • ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • WMO No.731 – Guide to Meteorological Observing and Information Distribution Systems for Aviation Weather Services • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks

ANSP
MET
Information Service Provider

2025



Ground system infrastructur e

Information exchange

Communication infrastructure for meteorological information exchange in SWIM

Ground system infrastructure and dissemination systems for meteorological information within a SWIM environment. References: • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks

ANSP
MET
Information Service Provider

2025



Information exchange model

Meteorologic al information

ICAO
Meteorological Information Exchange Model (IWXXM) Vxx

ICAO Meteorological Information Exchange Model (IWXXM) schema used to enable the provision meteorological information in XML/GML form.
References: • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • WMO IWXXM Wiki:
https://wiswiki.wmo.int/tiki-index.php? page=IWXXM&structure=WIS+up

ANSP
MET
Information Service Provider

2025

Training
-
Training for the
provision of a Meteorological information service
Training for meteorological and aviation IT  ANSP 
personnel, including NOC/ROC/RODB/IROG and SWIM
services personnel, on the exchange of meteorological information in a SWIM environment. References: • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • Doc. 10039 - Manual on System Wide Information Management (SWIM) Concept
· ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • Regional OPMET Interface Control Documents • Regional OPMET Bulletin
Exchange Handbooks
2025
MET
Information Service Provider


AMET-B3/1	Meteorological observations information	Information


Sixth edition of the GANP 	

Main Purpose	Integrated high resolution meteorological observation information in support of enhanced operational ground and air decision-making processes, for all flight phases and corresponding air traffic control operations, allowing gate-to-gate seamless operations.
New Capabilities		Further development of space weather information service and of observation services for terminal areas. Higher spatial and temporal resolution of meteorological observations.
Observations to support tactical routing decisions under environmental considerations i.e. contrail or noise avoidance, if required.

Description [image: ]		This module builds on the meteorological information services defined in AMET-B2. Full MET-ATM integration will ensure that high resolution meteorological observation information is included in the logic of a decision process and the impact of the meteorological conditions on the operations are automatically derived, understood and taken into account. Increased situational awareness to support tactical in-flight avoidance of hazardous meteorological conditions.
Recognising that space weather affecting the earth’s surface or atmosphere poses a hazard to communications and navigation systems especially satellite-based systems and may also pose a radiation risk to flight crew members and passengers, this module builds on AMET-B2 for space weather information services in support of safe and efficient international air navigation.
Considering the impact of adverse meteorological conditions on high traffic density terminal areas around major aerodromes and air traffic management operations within those areas as well as the increasing requirements by airspace users to be able to optimise their flight profile, this module acknowledges the need to provide meteorological observation information services with the accuracy, resolution and frequency to support ATM operations within those areas.
Meteorological observations will increasingly include performance measurement (via compliance, availability and regularity indices).
Applicable to air traffic flow planning, en-route operations, terminal operations (arrival/departure) and surface.
Aircraft equipage is assumed in the areas of ADS-B IN/CDTI, aircraft based meteorological observations, and meteorological information display capabilities, such as EFBs.


Maturity Level [image: ]	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? YesOPERATIONS 	



	PLANNING LAYERS 	
Post operations
Tactical-During ops
Tactical-Pre ops
Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B2/1 - Meteorological observations information
Relation-technology need
COMS-B3/1 - Extended CPDLC (B2 incl. Adv-IM and dynamic RNP) for
dense and complex airspace
Relation-technology need
COMS-B3/2 - Extended ADS-C (B2 incl. Adv-IM and dynamic RNP) for
dense and complex airspace
Relation-operational need
SWIM-B2/1 - Information service provision
Relation-technology need
ASUR-B2/1 - Evolution of ADS-B and Mode S


Relation-operational need
SWIM-B3/1 - Air/Ground SWIM for safety critical information

ENABLERS


Enabler CategoryAirport operator
ANSP
CAA

Aircraft operator
MET
Information Service Provider



Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Training	-	Training requirements for meteorological observations information serviceMET
Information Service Provider
ANSP


References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency

2031



Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of meteorological observations information service over SWIM

Meteorological instrumentation Communications infrastructure (including AFS) Data exchange infrastructure supporting SWIM References:

2031



Airborne system capabilityAircraft manufacturer


Aircraft system

Transmission of meteorological observations from aircraft for a SWIM
environment

Transmission of meteorological information by: ACAR, Mode-S, ADS-B & C

2031

Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological observations information service

Amendment of national regulations to include the provision of integrated high- resolution meteorological observations information in support of enhanced operational ground and air decision- making processes, for all flight phases and corresponding air traffic control operations, allowing gate-to-gate seamless operations. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Doc. 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2031

Operational procedures

Information exchange

Procedures for the provision of meteorological observations information service

Procedures for changes to the provision of  ANSP  integrated high-resolution meteorological observations information, including space
weather and services for the terminal area. References: • WMO No.8 - Guide to Meteorological Instruments and Methods of Observation • WMO No.306 - Manual on Codes – International Codes • WMO No.731 – Guide to Meteorological Observing and Information Distribution Systems for Aviation Weather Services • WMO No.732 - Guide to Practices for Meteorological Offices Serving Aviation • WMO No.782 – Aerodrome Reports and Forecasts • WMO No.1100 - Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services • Doc. 7488 – Manual of the ICAO Standard AtmosphereMET
Information Service Provider

· Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9328 - Manual of Runway Visual Range Observing and Reporting Practices • Doc 9837 - Manual on Automatic Meteorological Observing Systems at Aerodromes • Doc. 10100 – Manual on Space Weather Information in Support of Air Navigation

2031






AMET-B3/2	Meteorological forecast and warning information	Information


Sixth edition of the GANP 	

Main Purpose	Integrated high resolution meteorological forecast and warning information in support of enhanced operational ground and air decision-making processes, for all flight phases and corresponding air traffic control operations, allowing gate-to-gate seamless operations.
New Capabilities	Further development of space weather information service and of forecast and warning services for terminal areas. Higher spatial and temporal resolution of meteorological forecasts and warnings.
Further development of probabilistic forecast information. Further development towards a fully integrated meteorological forecast service fit for the purpose of all flight phases and ATC operations, in support of gate-to-gate seamless operations.
Description		This module builds on the meteorological forecast and warning services defined in AMET-B2. Full MET-ATM integration will ensure that meteorological information is included in the logic of a decision process for each flight phase and the impact of the meteorological conditions on the operations are automatically derived, understood and taken into account.
The probabilistic element of the forecasts and warnings further helps decision makers apply their own operational constraints (i.e. business rules) to determine the risk to their operations. Greater use of the probability of occurrence of meteorological phenomena and the level of confidence/uncertainty of the forecast will enable better risk management.
Enroute SWIM services that are produced collaboratively (between MET providers) will provide tailored information on hazards.
Greater use of forecast information from ensemble prediction systems (multiple scenarios) will enable ATM stakeholders to consider multiple air traffic scenarios from air traffic management systems, flight management systems and airport management systems, and to derive uncertainty information on air traffic situation.
Meteorological forecast and warning parameters and phenomena will be made available to users only through SWIM information services.

Maturity Level	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
Pre-tactical
Tactical-Pre ops
Tactical-During ops



DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in

	Turn-around
	



Evolution	AMET-B2/2 - Meteorological forecast and warning information

Relation-operational need
AMET-B3/1 - Meteorological observations information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of meteorological forecast and warnings information service

Amendment of national regulations to include the provision of integrated high- resolution meteorological forecast and warning information in support of enhanced operational ground and air decision-making processes, for all flight phases and corresponding air traffic control operations, allowing gate-to-gate seamless operations. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Doc. 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2031

Operational procedures

Information exchange

Procedures for the provision of meteorological forecast and warnings information service

Procedures for changes to the provision of  ANSP 
integrated high-resolution meteorological forecast and warning information, including space weather and services for the terminal area. References: • WMO No.306 - Manual on Codes – International Codes • WMO No.732 - Guide to Practices for Meteorological Offices Serving Aviation • WMO No.782 – Aerodrome Reports and Forecasts • WMO No.1100 - Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services • Doc. 7488 – Manual of the ICAO Standard AtmosphereMET
Information Service Provider

· Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9691 - Manual on Volcanic Ash, Radioactive Material and Toxic Chemical Clouds • Doc. 9766 - Handbook on the International Airways Volcano Watch (IAVW) • Doc. 10100 – Manual on Space Weather Information in Support of Air Navigation • Regional SIGMET Guides

2031


	Airport operator

	ANSP
	CAA
	

	Aircraft operator

	MET
Information Service Provider

























AMET-B3/3	Climatological and historical meteorologicalTraining
-
Training
requirements for meteorological forecast and warnings information service
Training for meteorological personnel and
aviation industry stakeholders on meteorological forecast and warning information to support ground and air decision-making processes in a SWIM environment. References: • WMO No. 1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency
2031
Ground	Information
system	exchange infrastructur
e
Systems and
infrastructure to support the provision of meteorological forecast and warnings information service
IT systems and communications
infrastructure for the storage, forecasting, display and transmission of meteorological forecast and warnings.
References: • Doc. 8896 - Manual of
Aeronautical Meteorological Practice
2031
MET
Information Service Provider

information

Information



Sixth edition of the GANP 	

Main Purpose	Climatological products in support of the design and planning of infrastructure, flight routes and airspace management. Historical meteorological observations, forecasts, advisories and warnings in support of incident and accident investigations.
New Capabilities	Climatological data and climate change information available for more locations and more frequently updated.
Description		This element represents the provision of climatological information for the range of meteorological parameters and phenomena and their associated characteristics (metadata). This element also represents the provision of historical information including meteorological observations and forecasts and their associated characteristics (metadata).
Climatological information services will support the design and planning of infrastructure, flight routes and airspace management.

Maturity Level	-


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes

	PLANNING LAYERS 	
 Post operations 
OPERATIONS 	

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
AMET-B2/3 - Climatological and historical meteorological information
Relation-operational need
AMET-B3/1 - Meteorological observations information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of a climatological meteorological information service

Amendment of national regulations to include changes to the provision of climatological information, in particular climate change forecasts, in in support of the design and planning of infrastructure, flight routes and airspace management and to support incident and accident investigations. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed

 CAA 	2031

Operational procedures

Information exchange

Procedures for the provision of a climatological meteorological information service

Procedures for changes to the provision of a climatological information, in particular climate change forecasts. References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice

2031

Training	-	Training requirements for a climatological meteorological information serviceMET
Information Service Provider


Training for meteorological personnel and aviation industry stakeholders on climatological information, in particular climate change forecasts, and its impact on aviation. References: • WMO No.
1083 – Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology • WMO No.1205 – Guide to Competency

 Airport operator 2031
 ANSP 
Aircraft operator


MET
Information Service Provider


Ground	Information
system	exchange infrastructur
e
Systems and
infrastructure to support the provision of a climatological meteorological service
IT systems and communications
infrastructure for the storage, forecasting, display and transmission of climatological meteorological service. References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice
2031
MET
Information Service Provider


AMET-B3/4	Meteorological information service in SWIM	Information


Sixth edition of the GANP 	

Main Purpose	Integrated meteorological information service in the SWIM environment in support of enhanced operational ground and air decision-making processes, for all flight phases and corresponding air traffic control operations.
New Capabilities	Implementation of a data-centric meteorological information service, integrated into the System Wide Information Management (SWIM) environment. Enhancement of ICAO Meteorological Information Exchange Model (IWXXM) with further schemas and formats for meteorological information exchange. User-defined products automatically derived from meteorological information in ICAO Meteorological Information Exchange Model (IWXXM) form. Extensive use of secure web services, in particular business-to-business services that allows full integration of meteorological information
Description		The establishment of standards for global exchange of the MET information within the SWIM environment.
This element represents the full integration of meteorological information into the System Wide Information Management (SWIM) environment. Extensive use of MET-SWIM services will support flexible airspace management, airborne re-routing, improved situational awareness, collaborative decision-making, including in terminal areas and at airports, dynamically optimized flight trajectory planning, ATM impact conversion and ATM decision support, hazard avoidance.
Meteorological information to be more readily exchanged with the aircraft to improve operational awareness and decision making using air/ground data connectivity and aircraft on-board systems.
MET-SWIM information services will support request/reply or publish/subscribe access mechanisms and will provide quality & timely information to users in a range of formats to best enable their optimal decision making.

Maturity Level	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	

	Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around




[image: ][image: ]DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	AMET-B2/4 - Meteorological information service in SWIM Relation-operational need	AMET-B3/1 - Meteorological observations information Relation-operational need	AMET-B3/2 - Meteorological forecast and warning information Relation-operational need	SWIM-B3/1 - Air/Ground SWIM for safety critical information
Relation-operational need	AMET-B3/3 - Climatological and historical meteorological information Relation-operational need	SWIM-B2/1 - Information service provision
Relation-operational need	SWIM-B2/2 - Information service consumption Relation-operational need	SWIM-B2/3 - SWIM registry
Relation-operational need	SWIM-B2/4 - Air/Ground SWIM for non-safety critical information Relation-operational need	SWIM-B2/5 - Global SWIM processes

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for the provision of a meteorological information service

Amendment to national regulations to include changes to the dissemination of meteorological information in SWIM to support of enhanced operational ground and air decision-making processes, for all flight phases and corresponding air traffic control operations, allowing gate-to-gate seamless operations. References: • Annex 3 - Meteorological Service for International Air Navigation • WMO No.49 Vol II - Technical Regulations - Basic Documents No. 2, Volume II – Meteorological Service for International Air Navigation • WMO No.49 Vol IV - Technical Regulations - Basic Documents No. 2, Volume IV – Quality Management • Procedures for Air Navigation Services – Meteorology (PANS-MET) – being developed • Annex 10 – Aeronautical Telecommunications • Annex 15 - Aeronautical Information Services

 CAA 	2031

Operational proceduresMET
Information Service Provider


Information exchange

Procedures for the provision of a meteorological information service

Procedures for changes to the dissemination of meteorological information in SWIM, including the exchange of meteorological information using the latest version of the ICAO Meteorological Information Exchange Model (IWXXM). References: • Doc. 8896 - Manual of Aeronautical Meteorological Practice • Doc. 9377 – Manual on the Coordination between Air Traffic Services, Aeronautical Information Services and Aeronautical Meteorological Services • Doc. 9855 - Guidelines on the use of the Public Internet for Aeronautical Applications • Doc. 9880 - Manual on Detailed Technical Specifications for the Aeronautical Telecommunication Network (ATN) using ISO/OSI Standards and Protocols • Doc. 9896 – Manual on the Aeronautical Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and Protocol • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • Doc. 10039 - Manual on System Wide Information Management (SWIM) Concept
· ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • WMO No.731 – Guide to Meteorological Observing and Information Distribution Systems for Aviation Weather Services • Regional OPMET Interface Control Documents • Regional OPMET Bulletin Exchange Handbooks

2031

Information exchange model

Meteorologic al information

ICAO
Meteorological Information Exchange Model (IWXXM) Vxx (for 2031)

ICAO Meteorological Information Exchange Model (IWXXM) used to provide meteorological information in XML/GML form. References: • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information
· ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • WMO IWXXM Wiki:
https://wiswiki.wmo.int/tiki-index.php? page=IWXXM&structure=WIS+upATM SWIM
service provider



ANSP

ATM SWIM
service provider
MET
Information Service Provider

2031



Ground system infrastructur eMET
Information Service Provider
ATM SWIM
service provider
ANSP


Information exchange

Communication infrastructure for a meteorological information service

Ground system infrastructure and dissemination systems for meteorological information within a SWIM environment, supporting request/reply or publish/subscribe access mechanisms and providing quality & timely information to users in a range of formats to best enable their optimal decision making.

ANSP

2031

Sixth edition of the GANP 	
Main Purpose New Capabilities Description
Maturity Level
-
Human Factor
Considerations

PLANNING LAYERS 	
OPERATIONS 	
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.
Information
Meteorological observations information
AMET-B4/1
Tactical-During ops
Tactical-Pre ops
Training
-
Training for the
provision of meteorological information service in SWIM
Training for meteorological, aviation IT
personnel and SWIM service providers, on the exchange of meteorological information in a SWIM environment.
References: • Doc. 10003 - Manual on the Digital Exchange of Aeronautical Meteorological Information • Doc. 10039 - Manual on System Wide Information Management (SWIM) Concept • ICAO Guidelines for the Implementation of OPMET Data Exchange using IWXXM • Regional OPMET Interface Control Documents • Regional OPMET Bulletin
Exchange Handbooks
ANSP	2031
ATM SWIM
service provider
MET
Information Service Provider
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Sixth edition of the GANP 	

Main Purpose 	
Meteorological forecast and warning information	Information
AMET-B4/2


New Capabilities 	

Description

Maturity Level	-

Human Factor Considerations

PLANNING LAYERS 	
OPERATIONS 	
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.
Tactical-During ops
Tactical-Pre ops
Pre-tactical
Sixth edition of the GANP 	
Main Purpose New Capabilities Description
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ENABLERS
There are currently no enablers.
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
OPERATIONS 	
Human Factor
Considerations

PLANNING LAYERS 	
 Post operations 
-
Maturity Level
Information
Climatological and historical meteorological
information
AMET-B4/3























	Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around









APTASixth edition of the GANP 	
Main Purpose New Capabilities Description
Maturity Level
-
Human Factor
Considerations

PLANNING LAYERS 	
OPERATIONS 	
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.
Information
Meteorological information service in SWIM
AMET-B4/4



APTA-B0/1	PBN Approaches (with basic capabilities)	Operational


Sixth edition of the GANP 	

Main Purpose		This element represents the use of PBN in design of approach procedures to provide more flexibility to airspace planners to manage the use of airspace, and to facilitate access to airports. It includes the provision of instrument approach procedures with vertical guidance in support of stabilized approaches.

New Capabilities		Development of PBN instrument approach procedures that are independent of ground based navigation aids. The use of new approach design criteria can often achieve the lowest possible minimums due to optimized lateral and vertical paths.
The PBN procedures also support stabilized approach operations for aircraft equipped with advisory Baro-VNAV functionality. Stable vertical paths can be established using vertical guidance for aircraft equipped with either advisory Baro-VNAV functionality or by using SBAS.

Description [image: ]		PBN approaches allow for guided lateral paths and optionally, with associated advisory vertical paths based on Baro-VNAV functionality for aircraft so equipped. Such Baro-VNAV functionality enables stabilized decent operations on the final segment of the approach at airports which do not have ground infrastructure to support precision approaches. These procedures can also be implemented to allow continued approach operations in the case of failure of an existing ILS or traditional non precision approaches that are based on ground navigation aids.


Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	PBN approach (with basic capabilities) procedures design and use.

These operational procedures should be designed and used (aircraft operation criteria) as specified in ICAO Doc 8168 PANS-OPS Vol II and I or equivalent.

 ANSP 	2013

Operational procedures

Design	PBN approach (with basic capabilities) validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4.
References: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)

 ANSP   CAA 	2013

Operational procedures

Operations	SOPs for PBN
approaches (with basic capabilities)Aircraft operator


Procedures for the crew to follow to fly a PBN approach. Defined in the Ops Manual. Reference: Doc 9613 (PBN Manual)

2013

Operational proceduresAircraft operator


Operations	Contingency
procedures for PBN approaches (with basic capabilities)Aircraft operator
Aircraft manufacturer


Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual. Reference: Doc 9613 (PBN Manual)

2013

Airborne system capability

-	Aircraft capability for PBN approach (with basic capabilities)

Aircraft eligible for RNP APCH Navigation specification as defined in Doc 9613 (PBN Manual) and listed in the Aircraft Flight Manual.

2013

Training	-	Training requirements for PBN approaches (with basic capabilities)

Crew trained to fly PBN approaches (with basic capabilities). References: As defined in Doc 9613 (PBN Manual). PBN approaches (with basic capabilities) training for Air traffic controllers.
References: As defined in Doc 9613 (PBN Manual). PBN approaches (with basic capabilities) training for Procedure designers, Airspace planners.
References: PANS-OPS Vol II and Doc 9992 Manual on the Use of Performance- Based Navigation (PBN) in Airspace DesignAircraft operator
CAA


2013



Operational Authorizatio n

-	Operational
Authorization for PBN approaches (with basic capabilities)

Aircraft operator flying a PBN approach should have an operational authorization related to the specified performance of the procedure, as described in Doc 9997 (PBN Ops Approval Manual).

2013

Aircraft operator
ANSP


DEPLOYMENT APPLICABILITY
Operational conditions:
Any runway ends with or without existing procedures. Can be used to facilitate access at aerodromes where conventional procedures are not implementable, or in support of existing procedures for contingency use.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type



	Type
	Operational description
	Benefitting stakeholder(s)

	







Direct benefits
	Add availability of airports/runways not served by conventional instrument approach procedures. Increase availability of airports where lower minima are achieved, or facilitate continued airport operations when conventional procedures become unserviceable.
	



Airport operator	ANSP
	



Airspace user

	
	Added safety by potentially replacing circle to land procedures.
	ANSP	Airspace user
	

	
	Improve safety where both lateral and vertical guidance is provided (stabilized approach).
	
Airspace user
	

	


Indirect benefits
	Flexibility to reduce environmental impact (noise and emissions) due to the possible avoidance of sensitive flight paths dictated by ground based navigation aids, and shorter paths to transition from en-route to the approach.
	


Airport operator	ANSP
	



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Equip additional RWY ends with instrument approaches
	
++
	KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput









Sixth edition of the GANP 	

Main Purpose 		Use of PBN capabilities allows more flexible placement of arrival and departure routing without the need for ground based infrastructure to support these routes.
Operational
PBN SID and STAR procedures (with basic
capabilities)
APTA-B0/2


New Capabilities 	 The flexibility of arrival path design supports the ability to connect en-route to the approach in an optimal manner, enabling better airspace management, reduced path distance, and reduced noise footprint. A precisely defined arrival path supports more optimum descent planning in operations and provides a building block for reducing ATC intervention during descent.
This flexibility is also applicable to providing more optimum departure paths to the exit of terminal airspace. These new capabilities are essential elements to support the development of Continuous Descent Operations/Continuous Climb Operations (CDO/CCO).


Description [image: ]		This element represents the use of PBN in design of arrival and departure procedures to provide more flexibility to airspace planners to manage the use of airspace for enhancing arrival and departures in terminal areas. It provides the basic capability to support the implementation of CDO and CCO operations.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Design
procedures
PBN SID and
STAR
Procedures (with basic capabilities) procedure design and use
These procedures should be designed
and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent.
 ANSP 
2013



Operational procedures

Design	PBN SID and STAR
Procedures (with basic capabilities) validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4.
References: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design).Aircraft operator


2013



Operational procedures

Operations	SOPs for PBN
SID/STAR (with basic capabilities)Aircraft operator


Procedures for the crew to follow to fly a PBN SID/STAR. Reference: Defined in the Ops Manual Reference: Doc 9613 (PBN Manual)

2013



Operational procedures

Operations	Contingencies
for PBN SID/STAR (with basic capabilities)Aircraft operator
Aircraft manufacturer


Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual Reference: Doc 9613 (PBN Manual)

2013



Airborne system capability

-	Aircraft capability for PBN SID/STAR (with basic capabilities)

Aircraft eligible for applicable Navigation specification as defined in Doc 9613 (PBN Manual) and listed in the Aircraft Flight Manual.

2013



Operational Authorizatio n

-	Operational
Authorization for PBN SID/STAR
(with basic capabilities)

Aircraft operator flying a PBN SID/STAR should have an operational authorization related to the specified performance of the procedure, as described in Doc 9997 (PBN Ops Approval Manual)

2013



Ground system infrastructur eAircraft operator
CAA
CAA
ANSP


Navigation	NAVAIDS to
support the applicable navigation specification used for SID/STAR (with basic capabilities)

Depending on the navigation specification used, suitable ground based navigational aids will be required. See Doc 9613 (PBN Manual) for details.

 ANSP 	2013

DEPLOYMENT APPLICABILITY
Operational conditions:
Applicable in all terminal areas. Arrivals facilitates descent and connects to the approach phase. Departures facilitates climb and provides lateral path top exit terminal area. The use of PBN procedures supports flexible airspace planning and development.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Training
-
Training
requirements for PBN SID/STAR
(with basic
capabilities)
Crew trained to fly PBN SID/STAR (with
basic capabilities). References: As defined in Doc 9613 (PBN Manual). PBN SID/STAR (with basic capabilities) training for Air traffic controllers.
References: As defined in Doc 9613 (PBN Manual). PBN SID/STAR (with basic capabilities) training for procedure designers, airspace planners. Ref Doc 8168 (PANS OPS Vol II); Doc 9992 (PBN
airspace design Manual); Doc 9906 (Vol
2)
ANSP
Aircraft operator
2013











	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Flexible airspace planning and development.
	
ANSP

	
	Increase in terminal airspace capacity due to the ability to develop optimized routes independent of the ground based navigation.
	

Airport operator	ANSP

	


Indirect benefits
	Contingencies afforded by additional procedures not reliant on ground based radio aids.
	
ANSP	Airspace user

	
	Increased efficiency of traffic flow through the terminal area.
	
ANSP	Airspace user






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	
Increase airport arrival rate
	
++
	KPI11: Airport throughput efficiency

	
Capacity
	Capacity, throughput & utilization
	Mitigate local airspace capacity constraints if this is the problem
	
++
	KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Mitigate noise constraints if this is the problem
	
++
	KPI10: Airport peak throughput




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	



Efficiency
	



Vertical flight efficiency
	Reduce permanent (airspace and approach procedure design) and semi-permanent (ATFCM measures) altitude constraints along the descent portion of traffic flows, in en- route and terminal airspace
	



++
	


KPI19: Level-off during descent

	



Efficiency
	



Vertical flight efficiency
	Reduce permanent (airspace and departure procedure design) and semi-permanent (ATFCM measures) altitude constraints (level capping) along the climb portion of traffic flows, in terminal and en-route airspace
	



++
	



KPI17: Level-off during climb







APTA-B0/3	SBAS/GBAS CAT I precision approach
procedures

Operational



Sixth edition of the GANP 	

Main Purpose	Introduction of SBAS and GBAS CAT I procedures allow for reduced minima at aerodromes situated in areas of significant terrain, where ILS is not possible.
New Capabilities	Implementation of CAT I at airports, where ILS is precluded, increases accessibility.

It also provides a building block for aircraft with equipment such as SVS, EVS HGS to operate to decision altitudes below standard CAT I Minimums using Special operational Authorizations. For aircraft with such approvals, this increases airport availability in weather conditions that would otherwise preclude operations.

Description		This element represents the use of augmented GNSS systems to allow aircraft operation with a more precise vertical and lateral navigation capability. It also includes the development of SA CAT I operations below existing minima.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	

	 Tactical-During ops 
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
NAVS-B0/2 - Satellite Based Augmentation Systems (SBAS)
Relation-technology need
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	Cat I Precision Approach Procedure design and use

These procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent.

 ANSP 	2013

Operational procedures

Design	Cat I Precision Approach procedure validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4.
References: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)Aircraft operator


 ANSP   CAA 	2013

Operational procedures

Operations	SOPs for Cat I
Precision ApproachesAircraft operator


Procedures for the crew to follow to fly a Cat I Precision Approach. Reference: Ops Manual defines SOPs

2013

Operational procedures

Operations	Contingencies
for Cat I Precision ApproachesAircraft operator
Aircraft manufacturer


Procedures for the crew to follow in case of abnormal events. Reference: Ops Manual defines SOPs

2013

Airborne system capability

Navigation	Aircraft capability
for Cat I Precision Approaches

TSO C145 or C146 or equivalent required for SBAS avionics. TSO C161A required for GBAS CAT I

2013

Ground system infrastructur e

Navigation	Ground based
system for Cat I Precision Approach

GBAS Ground Station SBAS Ground stations Ref Annex 10 Vol I

 Airport operator 2013
 ANSP 

Training	-	Training requirements for Cat I Precision Approach Procedures

Crew trained to fly Cat I precision approaches. Reference: Doc 8168 (Vol I). Cat I Precision Approach training for ATC. Reference: Doc 8168 (Vol I). Cat I Precision Approach training for procedure designers, airspace planners. Ref : Doc 8168 (PANS OPS Vol II); Doc 9906 (Vol
2)

ANSP
Aircraft operator

2013



DEPLOYMENT APPLICABILITY
Operational conditions:
Runway ends where precision approach guidance is considered a requirement.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Capacity: Improved airport access from reduced operating minima.
	
ANSP	Airspace user
	

	
	Vertical guidance for stable approach.
	ANSP	Airspace user
	

	
	Reduced probability of go-around.
	ANSP	Airspace user
	

	
Indirect benefits
	Increase in terminal airspace capacity due to the ability to conduct landing operations in adverse weather.
	
Airport operator	ANSP
	
Airspace user




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Equip additional RWY ends with instrument approaches
	
++
	KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput




Sixth edition of the GANP 	
Main Purpose
Reduce fuel burn by not requiring application or power during descent.
New Capabilities
ATC procedures to facilitate uninterrupted descent, reducing ATC/Pilot interaction.
Operational
CDO (Basic)
APTA-B0/4


Description [image: ]		Arriving aircraft are allowed to descend continuously from top of descent by employing minimum engine thrust, ideally in a low drag configuration, prior to the Initial Approach Fix (IAF).


Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes In ATC.
2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
APTA-B0/2 - PBN SID and STAR procedures (with basic capabilities)
Relation-operational benefit
RSEQ-B0/3 - Point merge
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	Development of CDO (Basic) procedures

These procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent, with reference to Doc 9931 (CDO Manual)

ANSP
Aircraft operatorCAA
ANSP


2013



Operational procedures

Design	CDO (Basic) procedures validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4.
References: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)

2013



Operational procedures

Operations	SOPs for CDO
(Basic) operationsAircraft operator


Procedures for the crew to follow to facilitate the flying of a CDO. OPS Manual defines SOPs

2013



Operational proceduresAircraft operator


Operations	Contingencies
for CDO (Basic)

Procedures for the crew to follow in case of abnormal events. Reference: Ops Manual defines SOPs

2013



Airborne system capability

Aircraft system

Aircraft Capability for CDO (Basic)

Eligibility for the applicable PBN navigation specification (if required) and vertical path capability, as defined in Doc 9613 (PBN Manual) and listed in the Aircraft Flight Manual (AFM)

2013



Ground system infrastructur eAircraft operator
Aircraft manufacturer


Navigation	NAVAIDS to
support the applicable navigation specification used for CDO (Basic)Aircraft operator


Depending on the navigation specification used, suitable ground based navigational aids will be required. See Doc 9613 (PBN Manual) for details.

 ANSP 	2013

Training	-	Training requirements for CDOs (Basic)

Crew trained to fly CDOs (Basic) CDO (Basic) training for Air traffic controllers CDO (Basic) training for procedure designers, Airspace planners.
References: Doc 9906 (Vol 2); Doc 9992DEPLOYMENT APPLICABILITY
Operational conditions:
Non-congested terminal airspace with PBN STAR routings where greater efficiency is required. Noise sensitive areas requiring reduced noise footprint.
Main intended benefits:


 ANSP 

2013

INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS











	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Reduce fuel burn by not requiring power during descent.
	
Airspace user

	

Indirect benefits
	Increase in terminal area efficiency from reduced ATC intervention in the aircraft routing and vertical profile.
	
ANSP	Airspace user

	
	Reduction in noise footprint.
	Local community






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Efficiency
	

Vertical flight efficiency
	Avoid efficiency penalties attributable to non-optimum ToD (descent starts before or after the optimum ToD)
	

++
	
KPI19: Level-off during descent

	

Efficiency
	

Vertical flight efficiency
	Avoid tactical lengthening of arrival path (eg vectoring, holding, trombone extension) because this leads to level flight
	

++
	
KPI19: Level-off during descent

	
Efficiency
	
Vertical flight efficiency
	Reduce descent inefficiency attributable to altitude constraints imposed by ATM
	
++
	
KPI19: Level-off during descent






APTA-B0/5	CCO (Basic)	Operational


Sixth edition of the GANP 	

Main Purpose	Reduce fuel burn by not requiring level-offs during climb.

New Capabilities	ATC procedures to facilitate uninterrupted climb, reducing ATC/Pilot interaction.

Description		Departing aircraft are allowed to climb continuously, to the greatest possible extent, by employing optimum engine thrust. An optimal continuous climb should start on take-off and allow the aircraft to climb efficiently using climb profiles that reduce controller pilot communications and segments of level flight until the top of climb.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes In ATC.
2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	APTA-B0/2 - PBN SID and STAR procedures (with basic capabilities)

Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	Development of CCO (Basic) procedures

These procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent,

ANSP
Aircraft operator

2013


	
	with reference to Doc 9993 (CCO Manual)
	

	
	
	
	
	
	
	

	Operational
	Design
	CCO (basic)
	A flight inspection and/or validation of the
	ANSP
	CAA
	2013

	procedures
	
	procedures
	procedures might be required before
	

	
	
	validation,
	publication. The publication of the
	

	
	
	approval and
	procedures should follow Annex 4. Ref:
	

	
	
	publication
	ICAO Doc 8071 (Volume I — Testing of
	

	
	Ground-based Radio Navigation
	

	
	Systems) Doc 9906 (Quality Assurance
	

	
	Manual for Flight Procedure Design). Doc
	

	
	9906 Vol 6 ( Quality Assurance Manual for
	

	
	Flight Procedure Design)
	




Operational procedures

Operations	SOPs for CCO
(Basic) operationsAircraft operator


Procedures for the crew to follow to facilitate the flying of a CCO. OPS Manual defines SOPs

2013



Operational proceduresAircraft operator


Operations	Contingencies
for CCO (Basic)

Procedures for the crew to follow in case of abnormal events. Reference: Ops Manual defines SOPs

2013



Airborne system capability

Aircraft system

Aircraft Capability for CCO (Basic)

Eligibility for the applicable PBN navigation specification (if required) and vertical path capability, as defined in Doc 9613 (PBN Manual) and listed in the Aircraft Flight Manual (AFM)

2013



Ground system infrastructur eAircraft operator
Aircraft manufacturer


Navigation	NAVAIDS to
support the applicable navigation specification used for CCO (Basic)Aircraft operator


Depending on the navigation specification used, suitable ground based navigational aids will be required. See Doc 9613 (PBN Manual) for details.

 ANSP 	2013

Training	-	Training requirements for CCOs (Basic)

Crew trained to fly CCOs (Basic). Reference: Training to support the CCO concept. ATC trained to provides CCOs (Basic). Reference: Training to support the CCO concept. CDO (Basic) training for procedure designers, Airspace planners. References: Doc 9906 (Vol 2); Doc 9992

 ANSP 

2013


DEPLOYMENT APPLICABILITY
Operational conditions:
Non-congested terminal airspace with PBN SID routings where greater efficiency is required. Noise sensitive areas requiring noise abatement procedures.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Reduce fuel burn by not requiring level-offs during climb.
	
Airspace user

	

Indirect benefits
	Increase in terminal area efficiency from reduced ATC intervention in the aircraft routing and vertical profile.
	
ANSP	Airspace user

	
	Reduction in noise footprint.
	Local community




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	



Efficiency
	



Vertical flight efficiency
	Reduce permanent (airspace and departure procedure design) and semi-permanent (ATFCM measures) altitude constraints (level capping) along the climb portion of traffic flows, in terminal and en-route airspace
	



++
	



KPI17: Level-off during climb




Sixth edition of the GANP 	
Main Purpose
Helicopter unique capabilities allow IFR operations that start or terminate from any suitable point in
space (PinS), as long as visual conditions support take-off/landing capability from that point.
New Capabilities	Facilitating arrivals and departures to landing locations which do not otherwise support such
operations.
Description
PBN PinS operations include arrivals and departure procedures, specific to helicopters, that allow
visual landing and take-off operations from heliports or other landing locations.
Maturity Level
Ready for implementation
PBN Helicopter Point in Space (PinS) Operations  Operational
APTA-B0/6


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	Helicopter PBN Point in Space (PinS) procedure design

These procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent.

 ANSP 	2013

Operational procedures

Design	Helicopter PBN Point in Space (PinS) procedure validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should be in accordance with Doc 8168 (PANS OPS Vol II). Ref: ICAO
Doc 8071 (Volume I — Testing of Ground- based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 (Quality Assurance Manual for Flight Procedure Design) The publication of the procedures should be in accordance with Doc 8168 (PANS OPS Vol II).Aircraft operator


 ANSP   CAA 	2013

Operational procedures

Operations	SOPs for
Helicopter PBN Point in Space (PinS) operationsAircraft operator


Procedures for the crew to follow to facilitate the flying of a CDO. OPS Manual defines SOPs

2013

Operational procedures

Operations  Contingencies
for Helicopter PBN Point in Space (PinS) operations

Procedures for the crew to follow in case of abnormal events. Reference: Ops Manual defines SOPs

2019



Airborne system capability

Aircraft system

Aircraft capability for PBN Helicopter Point in Space (PinS) operations

Requires applicable PBN Navigation specification, as defined in Doc 9613 (PBN Manual) and listed in the Rotorcraft Flight Manual (RFM)

2013



Operational Authorizatio nAircraft operator
Aircraft manufacturer


-	Operational
Authorization PBN Helicopter Point in Space (PinS) operationsAircraft operator
ANSP


Aircraft operator flying a PBN Helicopter Point in Space (PinS) operation should have an operational authorization related to the specified performance of the procedure, as described in Doc 9997 (PBN Ops Approval Manual)

2013



Training	-	Training requirements for Helicopter PBN Point in Space (PinS)Aircraft operator
CAA


Crew trained to fly Helicopter PBN Point in Space (PinS) procedures. Ref.: As defined in Doc 8168 (PANS OPS Vol I) Helicopter PBN Point in Space (PinS) training for ATC Helicopter PBN Point in Space (PinS) training for procedure designers, Airspace planners.
References: Doc 8168 (PANS OPS Vol II); Doc 9906 (Vol 2).DEPLOYMENT APPLICABILITY
Operational conditions:
Obstacle rich environments containing helicopter landing locations.
Main intended benefits:


2013

INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS









	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Improve access to helicopter landing areas through approach procedures with improved minima.
	
ANSP
	
Airspace user

	
	Reduce number of diversions.
	ANSP
	Airspace user

	


Indirect benefits
	Airspace capacity enhancement through design flexibility and removal of existing operational restrictions.
	
ANSP
	

	
	Enhance helicopter operations availability and continuity.
	
ANSP
	
Airspace user






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Mitigate local airspace capacity constraints if this is the problem
	
++
	KPI10: Airport peak throughput




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput







APTA-B0/7	Performance based aerodrome operating minima – Advanced aircraft

Operational


Sixth edition of the GANP 	

Main Purpose	Standard Aerodrome operating minima are predicated upon aircraft equipped with the minimum required equipment (the basic aircraft) for that approach. These aerodrome operating minima relate directly to the established types and categories of operations and the associated infrastructure requirements (e.g. runway lights, approach lights). Aircraft with more advanced equipage can take advantage of existing infrastructure to obtain special authorizations for enhanced approach operations to lower minimums than basic aircraft can use.
New Capabilities		Advanced Aircraft are those aircraft with equipment in addition to that required for a Basic Aircraft for a given approach or landing operation. Examples of additional equipment could include EVS, HUD and/or autoland. The additional equipment allows the aircraft to operate to lower RVR values and/or to lower DH than would be achievable with a basic equipped aircraft. PB AOM are derived by taking account of the combined capabilities of an Advanced Aircraft, and available ground facilities.

Description	For advanced aircraft, Improvements include:

EVS operations using existing Type A or Type B CAT I procedures, requiring natural vision from 100 ft, but with significantly reduced RVR
Lower that standard CAT I (SA CAT I) operations by means of HUD or autoland. CAT II operations with less infrastructure (SA CAT II) by means of HUD or autoland.
EVS to land operations, using existing CAT I facilities but without the need to have natural visual references before landing.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Arrival 


DEPENDENCIES AND RELATIONS 	

Type of Dependencies
ASBU Element
Relation-operational need
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

Operational credits

Provisions for operational credits to enable lower minima based on advanced aircraft capabilities. Reference: Annex 6 Part I

 CAA 	2013

Operational procedures

Operations	SOPs for
Performance- based Aerodrome Operating Minima (Advanced aircraft)Aircraft operator


Procedures for the crew to operate to minima determined by the combination of aircraft equipage and ground infrastructure. Defined in the Ops Manual. Reference: Doc 9365 (AWO Manual)

2013

Operational procedures

Operations	Contingency
procedures for Performance- based Aerodrome Operating Minima (Advanced aircraft)

Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual

2013

Operational proceduresAircraft operator


Operations	ATC procedures
for Performance- based Aerodrome Operating Minima (Advanced aircraft)

Procedures for ATC to use in order to facilitate the use of performance-based minima at aerodromes. Low visibility operating plan for aerodrome ATC

 ANSP 	2013

Operational procedures

Operations	Aerodrome
procedures for Performance- based Aerodrome Operating Minima (Advanced aircraft)Aircraft manufacturer


Procedures for ground operations by aircraft with advanced capabilities

 Airport operator 2013




Airborne system capabilityAircraft operator


Aircraft system

Advanced aircraft capability

SBAS and GBAS as required EVS and HUD installation Reference: Doc 9365 (AWO Manual)

2013



Operational Authorizatio nAircraft operator


-	Operational
Authorization for Performance- based Aerodrome Operating Minima (Advanced aircraft)

Aircraft operator conducting PBAOM operations for low visibility operations require a specific approval detailing the operational credit applied Reference: Doc 9365 (AWO Manual)

 CAA 

2013



Ground system infrastructur eAircraft operator


Navigation	NAVAIDS to
support the intended operation

Pre threshold terrain information for advanced aircraft operations SBAS/GBAS ground stations (as required)

 Airport operator 2013
 ANSP 



Training	-	Training requirements for Performance- based Aerodrome Operating Minima (Advanced aircraft)

Crew trained to fly using Performance- based Aerodrome Operating Minima (Advanced aircraft). Training on the use of advanced aircraft equipment such as EVS Reference: Doc 9365 (AWO Manual).
ATC trained to understand implications of Performance-based Aerodrome Operating Minima (Advanced aircraft).
Training for ATC on the application of operational credits for advanced aircraft and the effect on determining minima used by crews.

 ANSP 

2013



DEPLOYMENT APPLICABILITY
Operational conditions:
Approach operations in adverse weather conditions to lower than standard minima for operators of advanced aircraft.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type



	Type
	Operational description
	Benefitting stakeholder(s)

	



Direct benefits
	Reduced minima operations without additional infrastructure on the ground, based on aircraft equipment (SVS, EVS, HUD) Increased capacity of the airport under adverse conditions by improving access to airports.
	


ANSP
	


Airspace user

	
	Reduced number of diversions.
	ANSP
	Airspace user






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput







APTA-B0/8	Performance based aerodrome operating minima – Basic aircraft









INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


Operational


Sixth edition of the GANP 	

Main Purpose	For Basic aircraft, improvements include:

Instrument approaches to non-instrument runways, improving airport access
Flexibility to gradually improve the ground infrastructure with consequent improvements in operating minima

New Capabilities	New approach procedures can be added based on GNSS, without the need for any additional ground infrastructure. Non-instrument runways can support an instrument approach procedure, but with relatively high minima. Reduction of this minima is achieved by upgrading the runway to at least a non-precision runway, along with other improvements such as lighting and visual aids.
Description		Aerodrome operating minima are predicated upon the aircraft with the minimum equipment required (the basic aircraft). These aerodrome operating minima relate directly to the established types and categories of operations and the associated infrastructure requirements. An airport operator can choose to upgrade ground based infrastructure to add approach capability and/or to enable lower minimums for increased airport availability for all operations. Examples of such infrastructure upgrades include runway lighting, approach lighting, centreline lights. This also includes upgrade of runway from non-instrument to non-precision.

Maturity Level	Ready for implementation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Design
procedures
Design of
approach procedures to non-instrument runways
Procedures should be designed in
accordance with published criteria. Reference: Doc 8168 (PANS OPS Vol II)
 ANSP 
2013
Operational Design
procedures
Validation,
approval and publication of approach procedures to non-instrument runways
A flight inspection and/or validation of the
procedures might be required before publication. The publication of the procedures should follow Annex 4. Ref: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)
 ANSP   CAA 
2013
Operational Operations
procedures
SOPs for
operations using instrument approaches to non-instrument runways
Additional requirements for operating
crews should be detailed in the Ops Manual.
2013
Aircraft operator





Operational procedures

Operations	Contingencies
for operations using instrument approaches to non-instrument runwaysAircraft operator
Aircraft manufacturer


Specific contingencies associated with operations to non-instrument runways should be detailed in the Ops manual

2013



Airborne system capability

Aircraft system

Aircraft capability for operating in instrument approaches to non-instrument runways

Aircraft eligible for applicable Navigation specification as defined in Doc 9613 (PBN Manual) and listed in the Aircraft Flight Manual.

2013



Ground system infrastructur e

-	Ground based infrastructure to support the desired operating minima

Minimum requirement is a non-instrument runway for basic aircraft Additional elements may be used to reduce operating minim (lighting, visual aids etc.)

 Airport operator 2013

Aircraft operator

DEPLOYMENT APPLICABILITY
Operational conditions:
Airports with limited infrastructure wanting to implement or improve instrument approach procedures.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Increased capacity of the airport under adverse conditions by improving access to airports.
	
Airport operator	ANSP
	
Airspace user

	
	Reduced number of diversions.
	ANSP	Airspace user
	

	
Indirect benefits
	Reduced initial costs to implement vertically guided approaches.
	
Airport operator
	




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Equip additional RWY ends with instrument approaches
	
++
	KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput






APTA-B1/1	PBN Approaches (with advanced capabilities)	Operational


Sixth edition of the GANP 	

Main Purpose		PBN approaches with advanced functionality allow for the introduction of more flexible approaches including the use of RF legs within the Final Approach Segment (FAS) and RNP.

New Capabilities	Use of advanced functionality as included in A-RNP and RNP AR (RF legs).

Description		This element represents the use advanced features of PBN in design of approach procedures to provide more access to airports in challenging environments, where conventional procedures are unsuitable.
Advanced RNP is the navigation specification which encompasses all elements of PBN (but excluding RNP AR APCH). It requires an FMS based on a TSO-C.
With A-RNP Ops approval, an operator can conduct any PBN operation except RNP AR APCH. RNP AR APCH requires a Specific Approval.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	APTA-B0/1 - PBN Approaches (with basic capabilities) Relation-information need	AMET-B0/1 - Meteorological observations products Relation-information need	AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	PBN approach (with advanced capabilities) procedures design and use

These instrument flight procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) and Doc 9905 (Required Navigation Performance Authorization Required (RNP AR) Procedure Design Manual).

 ANSP 	2019














Operational proceduresOperational
Design
PBN approach
A flight inspection and/or validation of the
ANSP
CAA
2019
procedures

(with advanced
procedures might be required before





capabilities)
publication. The publication of the





validation,
procedures should follow Annex 4. Ref:





approval, and
ICAO Doc 8071 (Volume I — Testing of





publication
Ground-based Radio Navigation




Systems) Doc 9906 (Quality Assurance




Manual for Flight Procedure Design). Doc




9906 Vol 6 ( Quality Assurance Manual for




Flight Procedure Design)



















Operations	SOPs for PBN
approaches (with advanced capabilities)Aircraft operator















Procedures for the crew to follow to fly a PBN approach. Defined in the Ops Manual Reference: Doc 9613 (PBN Manual)














2019Aircraft operator




Operational procedures

Operations	Contingency
procedures for PBN approaches (with advanced capabilities)Aircraft operator
Aircraft manufacturer


Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual Reference: Doc 9613 (PBN Manual)

2019



Airborne system capability

Navigation	Aircraft capability
for PBN approach (with advanced capabilities)Aircraft operator
CAA


Aircraft eligible for RNP AR APCH Navigation specification, Advanced-RNP navigation specification as required.
Defined in Doc 9613 (PBN Manual) and listed in the Aircraft Flight Manual.

2019



Operational Authorizatio n

-	Operational
Authorization for PBN approaches (with advanced capabilities)Aircraft operator
ANSP


Operations based on RNP AR APCH require a specific approval. Advanced- RNP requires an operational authorization Reference: Doc 9997 (PBN Ops Approval Manual)

2019



Training	-	Training requirements for PBN
Approaches (with advanced capabilities)

Training for ATCOs, procedure designers, airspace planners and crew to fly PBN Approaches (with advanced capabilities). References: Doc 9613 (PBN Manual).
Additional training on the use of advanced capabilities in procedure design: PANS- OPS Vol II Doc 9905 (Required Navigation Performance Authorization Required (RNP AR) Procedure Design Manual) Doc 9992 (Manual on the Use of Performance-Based Navigation (PBN) in Airspace Design) Doc 9906 (Vol 2)

2019



DEPLOYMENT APPLICABILITY
Operational conditions:
Any runway ends with or without existing procedures. Particularly relevant for airports situated in congested or challenging operating environments.



	Type
	Operational description
	Benefitting stakeholder(s)

	



Direct benefits
	Increased capacity of the airport under adverse conditions by Improving access to airports not served by instrument approach procedures.
	

Airport operator
	

ANSP
	

Airspace user

	
	Contingencies afforded by additional procedures not reliant on ground based radio aids.
	
Airport operator
	
ANSP
	
Airspace user

	

Indirect benefits
	Increase in runway capacity due to the possible avoidance of sensitive and critical areas for ground based navigation aids without increasing length of flying routes.
	

Airport operator
	

ANSP
	






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Equip additional RWY ends with instrument approaches
	
++
	KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput







APTA-B1/2	PBN SID and STAR procedures (with advanced capabilities)Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


Operational


Sixth edition of the GANP 	

Main Purpose	Advanced PBN functionality further supports flexibility of route placements in airspace design.

New Capabilities		Use of advanced functionality to enable more flexibility in airspace design, such as RF legs outside of the Final Approach Segment. Introduction of RNP AR Departures.

Description		This element represents the use advanced features of PBN in design of arrival procedures to provide more flexibility in airspace design, leading to greater efficiency in the terminal area and increased capacity.
Advanced RNP is the navigation specification which encompasses all elements of PBN (but excluding RNP AR APCH). It requires an FMS based on a TSO-C115d.
With A-RNP Ops approval, an operator can conduct any PBN operation except RNP AR APCH. RNP AR APCH requires a separate Ops approval.

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
APTA-B0/2 - PBN SID and STAR procedures (with basic capabilities)
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Design
procedures
PBN SID and
STAR
Procedures (with advanced capabilities) procedure design and use
These procedures should be designed
and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent.
 ANSP 
2019
Operational Design
procedures
PBN SID and
STAR
Procedures (with advanced capabilities) validation, approval, and publication
A flight inspection and/or validation of the
procedures might be required before publication. The publication of the procedures should follow Annex 4. Ref: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)
 ANSP   CAA 	2019
Operational Operations	SOPs for PBN
procedures	SID/STAR (with advanced capabilities)
Procedures for the crew to follow to fly a
PBN SID/STAR. Defined in the Ops Manual Reference: Doc 9613 (PBN Manual)
2019
Aircraft operator





Operational procedures

Operations	Contingencies
for PBN SID/STAR (with advanced capabilities)Aircraft manufacturer


Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual. Reference: Doc 9613 (PBN Manual)

2019




Airborne system capabilityAircraft operator


-	Aircraft capability for PBN SID/STAR (with advanced capabilities)

Aircraft eligible for applicable Navigation specification as defined in Doc 9613 (PBN Manual) and listed in the Aircraft Flight Manual.

2019



Operational Authorizatio nAircraft operator


-	Operational
Authorization for PBN SID/STAR
(with advanced capabilities)

Aircraft operator flying a PBN SID/STAR should have an operational authorization related to the specified performance of the procedure, as described in Doc 9997 (PBN Ops Approval Manual)

2019



Ground system infrastructur eAircraft operator
CAA


Navigation	NAVAIDS to
support the applicable navigation specification used for SID/STAR (with advanced capabilities)Aircraft operator


Depending on the navigation specification used, suitable ground based navigational aids will be required. Reference: Doc 9613 (PBN Manual)

 ANSP 	2019

Training	-	Training requirements for PBN SID/STAR
(with advanced capabilities)

Training for ATCOs, procedures designers and crew to fly PBN SID/STAR (with advanced capabilities). References: Doc 9613 (PBN Manual); Additional training for advanced capabilities as defined in Doc 9613 (PBN Manual) Reference: Doc 8168 (PANS OPS Vol II) Doc 9906 (Vol 2)

 ANSP 

2019

DEPLOYMENT APPLICABILITY
Operational conditions:
Applicable in all terminal areas. Particularly suited to airports situated in congested or challenging operating environments.
Main intended benefits:











	Type
	Operational description
	Benefitting stakeholder(s)

	
	Flexible airspace planning and development.
	
ANSP

	
	




	Direct benefits
Type
	Operational description
	Benefitting stakeholder(s)

	
	Increase in terminal airspace capacity due to the ability to develop optimized routes independent of the ground based navigation.
	

ANSP	Airspace user

	




Indirect benefits
	Contingencies afforded by additional procedures not reliant on ground based radio aids.
	
Airport operator	ANSP

	
	Environmental benefits; paths can be optimized to stay away from noise sensitive areas, and shorter distances to connect from en-route to approach for reduced emissions.
	



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	
Increase airport arrival rate
	
++
	KPI11: Airport throughput efficiency

	
Capacity
	Capacity, throughput & utilization
	Mitigate local airspace capacity constraints if this is the problem
	
++
	KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Mitigate noise constraints if this is the problem
	
++
	KPI10: Airport peak throughput

	



Efficiency
	



Vertical flight efficiency
	Reduce permanent (airspace and approach procedure design) and semi-permanent (ATFCM measures) altitude constraints along the descent portion of traffic flows, in en- route and terminal airspace
	



++
	


KPI19: Level-off during descent

	



Efficiency
	



Vertical flight efficiency
	Reduce permanent (airspace and departure procedure design) and semi-permanent (ATFCM measures) altitude constraints (level capping) along the climb portion of traffic flows, in terminal and en-route airspace
	



++
	



KPI17: Level-off during climb




APTA-B1/4	CDO (Advanced)	Operational


Sixth edition of the GANP 	

Main Purpose	Increase the ability CDO operations to contribute to terminal airspace efficiency.

New Capabilities	High accuracy vertical navigation permits more precise paths to be flown by arriving aircraft.

Description		This element builds on the basic CDO capabilities and adds advanced vertical path management. This gives the ability to more precisely define the path flown by arriving aircraft, which allows for more flexible and efficient use of airspace. Compromise between aircraft optimal performance and airspace optimal efficiency can be achieved.
PBN with vertical navigation (VNAV) which is an altimetry-based capability is used and allows an equipped aircraft to precisely descend on a vertical path, as computed by avionics equipment, while providing the flight crew with navigation performance information through avionics. To this end, vertical windows in procedure design enable CDOs, particularly where SID/STARs cross each other.
Initially the benefits will be realised for airspace outside of the TMA, and for less congested environments.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	APTA-B0/4 - CDO (Basic)

Relation-operational need	APTA-B0/2 - PBN SID and STAR procedures (with basic capabilities) Relation-operational benefit	RSEQ-B0/3 - Point merge
Relation-information need	AMET-B0/1 - Meteorological observations products Relation-information need	AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	Development of CDO (advanced) procedures

These procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent, with reference to Doc 9931 (CDO Manual)

ANSP
Aircraft operatorCAA
ANSP


2019



Operational procedures

Design	CDO (advanced) procedures validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4. Ref: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)

2019



Operational procedures

Operations	SOPs for CDO
(advanced) operationsAircraft operator


Procedures for the crew to follow to facilitate the flying of a CDO. OPS Manual defines SOPs

2019



Operational proceduresAircraft operator


-	Contingencies for CDO (advanced)

Procedures for the crew to follow in case of abnormal events. Reference: Ops Manual defines SOPs

2019



Airborne system capability

Aircraft system

Aircraft Capability for CDO (advanced)

Eligibility for the applicable PBN navigation specification with vertical navigation (VNAV) capability Reference: Doc 9613 (PBN Manual)

2019



Ground system infrastructur eAircraft operator
Aircraft manufacturer


Navigation	NAVAIDS to
support the applicable navigation specification used for CDO (advanced)Aircraft operator


Depending on the navigation specification used, suitable ground based navigational aids will be required. Reference Doc 9613 (PBN Manual).

 ANSP 	2019

Training	-	Training requirements for CDOs
(advanced)

Crew trained to fly CDOs (advanced) CDO (advanced) training for Air traffic controllers CDO (advanced) training for procedure designers. References: Doc 9906 (Vol 2) Doc 8168 (PANS OPS Vol II)

 ANSP 

2019

DEPLOYMENT APPLICABILITY
Operational conditions:
Congested terminal airspace with existing PBN STAR routings already utilizing CDO operations.
Main intended benefits:









	Type
	Operational description
	Benefitting stakeholder(s)

	
	Optimized vertical profile.
	ANSP	Airspace user




	Type
Direct benefits
	Operational description
	Benefitting stakeholder(s)

	
	Increase in terminal airspace capacity from reduced vertical airspace requirements.
	ANSP
	Airspace user

	
	Reduced fuel consumption.
	Airspace
	user

	
Indirect benefits
	Increase in terminal area efficiency from reduced ATC intervention in the aircraft routing and vertical profile.
	
ANSP
	
Airspace user



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Efficiency
	

Vertical flight efficiency
	Avoid efficiency penalties attributable to non-optimum ToD (descent starts before or after the optimum ToD)
	

++
	
KPI19: Level-off during descent

	

Efficiency
	

Vertical flight efficiency
	Avoid tactical lengthening of arrival path (eg vectoring, holding, trombone extension) because this leads to level flight
	

++
	
KPI19: Level-off during descent

	
Efficiency
	
Vertical flight efficiency
	Reduce descent inefficiency attributable to altitude constraints imposed by ATM
	
++
	
KPI19: Level-off during descent




Sixth edition of the GANP 	
Main Purpose
Increase the ability CCO operations to contribute to terminal airspace efficiency.
New Capabilities	High accuracy vertical navigation permits more precise paths to be flown by departing aircraft.
Operational
CCO (Advanced)
APTA-B1/5


Description [image: ]		This element builds on the basic CCO capabilities and adds advanced vertical path management. This gives the ability to more precisely define the path flown by departing aircraft, which allows for more flexible and efficient use of airspace. Compromise between aircraft optimal performance and airspace optimal efficiency can be achieved.
PBN with vertical navigation (VNAV) which is an altimetry-based capability is used and allows an equipped aircraft to precisely ascend on a vertical path, as computed by avionics equipment, while providing the flight crew with navigation performance information through avionics. To this end, vertical windows in procedure design enable CCOs, particularly where SID/STARs cross each other.
Initially the benefits will be realised for airspace outside of the TMA, and for less congested environments.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
APTA-B0/5 - CCO (Basic)
Relation-operational need
APTA-B0/2 - PBN SID and STAR procedures (with basic capabilities)
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Design
procedures
Development of
CCO (advanced) procedures
These procedures should be designed	 ANSP 
and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent, with reference to Doc 9993 (CCO Manual)
2019
Aircraft operator



Operational procedures

Design	CCO (advanced) procedures validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4. Ref: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)

2019



Operational procedures

Operations	SOPs for CCO
(advanced) operationsAircraft operator


Procedures for the crew to follow to facilitate the flying of a CCO. OPS Manual defines SOPs

2019



Operational proceduresAircraft operator


Operations	Contingencies
for CCO (advanced)Aircraft manufacturer


Procedures for the crew to follow in case of abnormal events. Reference: Ops Manual defines SOPs

2019



Airborne system capability

Aircraft system

Aircraft Capability for CCO (advanced)

Eligibility for the applicable PBN navigation specification with vertical navigation (VNAV) capability Reference: Doc 9613 (PBN Manual)

2019



Ground system infrastructur eAircraft operator


Navigation	NAVAIDS to
support the applicable navigation specification used for CCO (advanced)Aircraft operator


Depending on the navigation specification used, suitable ground based navigational aids will be required. See Doc 9613 (PBN Manual) for details.

 ANSP 	2019

Training	-	Training requirements for CCOs
(advanced)

Crew trained to fly CCOs (advanced). Training to support the CCO concept. ATC trained to provides CCOs (advanced). Training to support the CCO concept. CCO (advanced) training for procedure designers. Reference: Doc 9906 (Vol 2)

 ANSP 

2019

DEPLOYMENT APPLICABILITY
Operational conditions:
Congested terminal airspace with existing PBN SID routings already utilizing CCO operations.
Main intended benefits:
CAA
ANSP









	Type
	Operational description
	Benefitting stakeholder(s)

	




Direct benefits
	Optimized vertical profile.
	ANSP	Airspace user

	
	Increase in terminal airspace capacity from reduced vertical airspace requirements.
	
ANSP	Airspace user

	
	




	Type
	Operational description
	Benefitting stakeholder(s)

	
	Reduced fuel consumption.
	Airspace user

	
Indirect benefits
	Increase in terminal area efficiency from reduced ATC intervention in the aircraft routing and vertical profile.
	
ANSP	Airspace user






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	



Efficiency
	



Vertical flight efficiency
	Reduce permanent (airspace and departure procedure design) and semi-permanent (ATFCM measures) altitude constraints (level capping) along the climb portion of traffic flows, in terminal and en-route airspace
	



++
	



KPI17: Level-off during climb






APTA-B2/1	GBAS CAT II/III precision approach procedures	Operational







INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose		Definition of approach procedures with Cat II and III minima based on ground-based augmentation system (GBAS). The goal of GBAS implementation is to provide an alternative to the Instrument Landing System (ILS) supporting the full range of operations.

New Capabilities	Definition of approach procedures with Cat II and III minima based on ground-based augmentation system (GBAS).
Description		The GBAS system provides several advantages such as increased coverage (all runways on an airport) and reduction of time between approaches. It can provide precision approaches where ILS cannot due to terrain constraints. The development of approach procedures with CAT II and III minima based on GBAS will allow approach procedures with lower minima even in challenging obstacle-environments and reduce the limitations due to the infrastructure constraints.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
NAVS-B2/1 - Dual Frequency Multi Constellation (DF MC) GBAS
Relation-technology option
NAVS-B1/1 - Extended GBAS
Relation-information need
AMET-B2/1 - Meteorological observations information
Relation-information need
AMET-B2/2 - Meteorological forecast and warning information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	GBAS CAT II/III precision approach procedure design and use

These procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II) or equivalent.

 ANSP 	2025

Operational procedures

Design	GBAS CAT II/III precision approach procedure validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should be as described in Doc 10066 (PANS AIM). Ref: ICAO Doc
8071 (Volume I — Testing of Ground- based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)

 ANSP   CAA 	2025

Operational procedures


Operations	SOPs for GBAS
CAT II/III
precision approach proceduresAircraft operator



Procedures for the crew to follow to fly a Cat I Precision Approach. Reference: Ops Manual defines SOPs


2025Aircraft operator




Operational procedures

Operations	Contingencies
for GBAS CAT II/III precision approach procedures

Procedures for the crew to follow in case of abnormal events. Reference: Ops Manual defines SOPs

2025



Airborne system capability

-	Aircraft capability for GBAS CAT II/III precision

GBAS receiver to support CAT II/III requirements

2025


	
	approach
procedures
	

	
	
	
	
	
	

	Ground
	Navigation
	Ground based
	GBAS Ground Station Ref Annex 10 Vol I
	Airport operator
	2025

	system
	
	system for GBAS
	
	ANSP
	

	infrastructur
e
	
	CAT II/III
precision approach procedures
	
	
	

	
	
	
	
	
	

	Training
	-
	Training
	Crew trained to fly GBAS CAT II/III
	ANSP
	2025

	
	
	requirements for
GBAS CAT II/III
	precision approach procedures.
Reference: Doc 8168 (Vol I) GBAS CAT
	Aircraft operator
	




precision approach procedures

II/III precision approach procedures for ATC GBAS CAT II/III precision approach training for Procedure designers, Airspace planners. Ref : Doc 8168 (PANS OPS Vol II); Doc 9906 (Vol 2)

Aircraft operator
Aircraft manufacturer

DEPLOYMENT APPLICABILITY
Operational conditions:
Runway ends with high number of hours operating under adverse weather conditions but without the facility to implement traditional Precision approach landing systems (due to terrain or other issues).
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Allows continued approach and landing operations when weather minimums are below CAT I.
	
ANSP	Airspace user

	
	Reduced probability of go arounds.
	ANSP	Airspace user




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Equip additional RWY ends with instrument approaches
	
++
	KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput






APTA-B2/2	Simultaneous operations to parallel runways	Operational


Sixth edition of the GANP 	

Main Purpose	Introduction of Approach Procedures with Vertical Guidance (APVs) to parallel runways to permit parallel operations without ground based infrastructure.
New Capabilities	Introduces the capability to conduct simultaneous approach operations to parallel runways using any combination of APV and/or precision approach.
Description		This element adds the facility to use APV procedures (based on RNP AR APCH and RNP APCH) in parallel approach operations.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	APTA-B0/1 - PBN Approaches (with basic capabilities) Relation-operational benefit	APTA-B1/1 - PBN Approaches (with advanced capabilities) Relation-information need	AMET-B2/1 - Meteorological observations information Relation-information need	AMET-B2/2 - Meteorological forecast and warning information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design	Development of approach procedures to support simultaneous operations

Procedures developed according to published criteria and guidance Reference Doc 8168 (PANS OPS Vol II and III) Doc 4444 (PANS ATM) Doc 9643
(Manual on Simultaneous Operations on Parallel or Near-Parallel Instrument Runways)

 ANSP 	2020















Operational proceduresOperational
Design
Validation,
A flight inspection and/or validation of the
ANSP
CAA
2020
procedures

approval and
procedures might be required before





publication of
publication. The publication of the





approach
procedures should follow Annex 4. Ref:





procedures to
ICAO Doc 8071 (Volume I — Testing of





support
Ground-based Radio Navigation





simultaneous
Systems) Doc 9906 (Quality Assurance





operations
Manual for Flight Procedure Design). Doc






9906 Vol 6 ( Quality Assurance Manual for






Flight Procedure Design)




















Operations	Operational
procedures for crew to conduct simultaneous operations















SOPs defined in the OPS manual Reference: Doc 8168 (PANS OPS Vol III)















2019Aircraft operator




Operational procedures

Operations	Operational
Procedures for ATC to conduct simultaneous operationsAircraft manufacturer


Reference: Doc 4444 (PANS ATM)	 ANSP 	2019

Airborne system capability

Aircraft system

Aircraft capability to conduct simultaneous operations

Eligibility for applicable PBN Navigation specification as required (depending on design of procedures) Reference: Doc 9613 (PBN Manual)

2019

Operational Authorizatio nAircraft operator


-	Operational
Authorization for simultaneous operations

Aircraft operator conducting simultaneous operations based on a PBN Navigation specification should have an operational authorization related to the specified performance of the procedure, as described in Doc 9997 (PBN Ops Approval Manual)

 CAA 

2019

Ground system infrastructur e

Navigation	NAVAIDS to
support the applicable navigation specification used for simultaneous operations

SBAS ground station if required GBAS ground station if required

 ANSP 	2019

Training	-	Training requirements for simultaneous oeprations

Training for pilots to conduct simultaneous operations. Reference: Reference: Doc 8168 (PANS OPS Vol III) Training for ATC to conduct simultaneous operations Reference: Reference: Doc 4444 (PANS ATM)

 ANSP 	2019

Aircraft operator


DEPLOYMENT APPLICABILITY








	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Increased capacity at the aerodrome with closely spaced parallel runways by use of simultaneous approaches.
	
ANSP	Airspace user






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Use other RWY configuration if available
	
++
	KPI10: Airport peak throughput






APTA-B2/3	PBN Helicopter Steep Approach Operations	OperationalOperational conditions:
Aerodromes with two or more parallel runways with sufficient demand or other operational need to conduct simultaneous approaches.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	Helicopters can use steeper approach angles allowing additional flexibility for unique approach operations. By allowing modern helicopters to fly steeper approach angles, it will be possible to safely fly over higher obstacles or to decrease the size of the helicopter noise footprint. Where beneficial, PinS and steeper approach can also be combined.
New Capabilities	Application of steeper helicopter approach design procedures to allow helicopters to take advantage of their higher approach angle capability.
Description	PBN procedures specific to helicopter operations with approach angles exceeding 6.3 degrees.
May be used in combination with point in space procedures.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Arrival 


DEPENDENCIES AND RELATIONS 	

Type of Dependencies
ASBU Element
Relation-operational need
APTA-B0/6 - PBN Helicopter Point in Space (PinS) Operations
Relation-information need
AMET-B2/1 - Meteorological observations information
Relation-information need
AMET-B2/2 - Meteorological forecast and warning information

ENABLERS


Enabler CategoryAircraft operator
ANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Training	-	Training requirements for Helicopter PBN Point in Space (PinS)

Crew trained to fly Helicopter PBN Point in Space (PinS) procedures. Ref.: As defined in Doc 8168 (PANS OPS Vol I) Helicopter PBN Point in Space (PinS) training for ATC Helicopter PBN Point in Space (PinS) training for procedure designers, Airspace planners.
References: Doc 8168 (PANS OPS Vol II); Doc 9906 (Vol 2).

2013



Operational procedures

Design	Procedures design for PBN Helicopter Steep Approach Operations

These procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) or equivalent.

 ANSP 	2022

Operational procedures

Design	Validation, approval and publication of procedures for PBN Helicopter Steep Approach Operations

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4. Ref: ICAO Doc 8071 (Volume I — Testing of Ground-based Radio Navigation Systems) Doc 9906 (Quality Assurance Manual for Flight Procedure Design). Doc 9906 Vol 6 ( Quality Assurance Manual for Flight Procedure Design)

 ANSP   CAA 	2019

Operational procedures

Operations	SOPs for PBN
Helicopter Steep Approach OperationsAircraft operator


Procedures for the crew to follow to fly a PBN Helicopter Steep Approach. Defined in the Ops Manual

2019

Operational proceduresAircraft operator


Operations	Contingencies
for PBN Helicopter Steep Approach Operations

Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual

2019



Airborne system capability

-	Aircraft capability for PBN Helicopter Steep Approach Operations

Eligibility for the applicable PBN navigation specification (if required) and vertical path capability, as defined in Doc 9613 (PBN Manual) and listed in the Aircraft Flight Manual (AFM)

2019


DEPLOYMENT APPLICABILITYAircraft operator
Aircraft manufacturer

Operational conditions:
Obstacle rich environments containing helicopter landing locations.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	




Direct benefits
	Improve access to helicopter landing sites through approach procedures with improved minima.
	
Airspace user

	
	Reduced number of diversions.
	ANSP	Airspace user

	
	Helicopter procedures with steeper approach angles allow the aircraft to safely fly over higher obstacles and to decrease the size of the helicopter noise foot print.
	

Local community

	


Indirect benefits
	Airspace capacity enhancement through design flexibility and removal of existing operational restrictions.
	
ANSP	Airspace user

	
	Enhanced helicopter operations availability and resilience.
	
Airspace user




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Mitigate local airspace capacity constraints if this is the problem
	
++
	KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput




Sixth edition of the GANP 	
Performance based aerodrome operating minima Operational
– Advanced aircraft with SVGS
APTA-B2/4


Main Purpose [image: ] Use of advanced features on aircraft permit operations using lower than standard minima on existing procedures. This builds on the Block 0 element for PB AOM (Advanced Aircraft) and enables the use of Synthetic Vision Guidance Systems (SVGS).

New Capabilities [image: ]  Definition of more precise approaches down to SA CAT I minima by use of SVGS.

Description [image: ]		This element builds on the PB AOM concept to allow operations for advanced aircraft utilizing the concept of operational credit. The use of guidance systems based on synthetic vision expands on the previous capability to use SVS for situational awareness only.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
APTA-B0/7 - Performance based aerodrome operating minima – Advanced
aircraft
Relation-operational need
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory
provisions
National
regulatory framework
Operational
credits
Provisions for operational credits to
enable lower minima based on advanced aircraft capabilities. Reference: Annex 6 Part I
 CAA 
2013





Operational procedures

Operations	SOPs for
Performance- based Aerodrome Operating Minima (Advanced aircraft with SVGS)Aircraft operator


Procedures for the crew to operate to minima determined by the combination of aircraft equipage and ground infrastructure. Defined in the Ops Manual. Reference: Doc 9365 (AWO Manual)

2024




Operational procedures

Operations	Contingency
procedures for Performance- based Aerodrome Operating Minima (Advanced aircraft with SVGS)

Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual

2024



Operational procedures

Operations	ATC procedures
for Performance- based Aerodrome Operating Minima (Advanced aircraft with SVGS)

Procedures for ATC to use in order to facilitate the use of performance-based minima at aerodromes. Low visibility operating plan for aerodrome ATC

 ANSP 	2024

Operational procedures

Operations	Aerodrome
procedures for Performance- based Aerodrome Operating Minima (Advanced aircraft with SVGS)Aircraft manufacturer


Procedures for ground operations by aircraft with advanced capabilities

 Airport operator 2024

Airborne system capability

Aircraft system

Advanced aircraft capability with SVGS

SBAS and GBAS as required SVGS and HUD installation Reference: Doc 9365 (AWO Manual)

2024

Ground system infrastructur eAircraft operator
Aircraft operator


Navigation	NAVAIDS to
support the intended operation with SVGS

Pre threshold terrain information for advanced aircraft operations SBAS/GBAS ground stations (as required)

 Airport operator 2024
 ANSP 

Training	-	Training requirements for Performance- based aerodrome operating minima (Advanced Aircraft with SVGS)

Crew trained to fly using Performance- based Aerodrome Operating Minima (Advanced aircraft with SVGS) Training on the use of advanced aircraft equipment such as SVGS Reference: Doc 9365 (AWO Manual) ATC trained to understand implications of Performance-based Aerodrome Operating Minima (Advanced aircraft with SVGS) Training for ATC on the application of operational credits for advanced aircraft and the effect on determining minima used by crews.

ANSP
Aircraft operator

2024


DEPLOYMENT APPLICABILITY
Operational conditions:
Operators wanting to obtain better minima by investing in advanced aircraft.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improved airport access from reduced minima (RVR, DH) for equipped operators.
	
Airspace user

	
Indirect benefits
	Increased capacity of the airport under adverse conditions.
	
Airport operator	ANSP	Airspace user




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Reduce approach minima (ceiling & visibility)
	
++
	KPI10: Airport peak throughput




Sixth edition of the GANP 	
Main Purpose
Simultaneous independent parallel approach paths to parallel or near parallel runways based on
RNP capabilities are based on 3D operations. The use of A-RNP and/or RNP APCH to provide demonstrated track keeping performance will safely provide lateral performance and could enable the removal of the vertical guidance requirement for specific operations. This would enable improved access, provide flexibility in degraded environments and could optimized the vertical profile leading to increased operational efficiency and reduced noise nuisance.
New Capabilities	Independent closely spaced 2D RNP approach operations.
Operational
Parallel approaches without vertical guidance
APTA-B3/1


Description [image: ]		This element overcomes the necessity to require 3D operations for parallel approach operations providing increased flexibility and supporting aircraft in a degraded environment.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
APTA-B0/1 - PBN Approaches (with basic capabilities)
Relation-operational benefit
APTA-B1/1 - PBN Approaches (with advanced capabilities)
Relation-information need
AMET-B2/1 - Meteorological observations information
Relation-information need
AMET-B2/2 - Meteorological forecast and warning information

ENABLERS


Enabler CategoryAircraft operator


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational Authorizatio n

-	Operational
Authorization for PBN
specification

Aircraft operator flying a PBN procedure should have an operational authorization related to the specified performance of the procedure, as described in Doc 9997 (PBN Ops Approval Manual).

 CAA 

2022



Regulatory provisions

National regulatory framework

National framework amendment for parallel approaches without vertical guidance

National regulation amendment for parallel approaches without vertical guidance.
References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2026

Operational procedures

Design	PBN procedures design and use for parallel approaches without vertical guidance.

These operational procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) or
equivalent.

 ANSP 	2026

	Operational
	Design
	PBN procedure
	A flight inspection and/or validation of the
	ANSP
	CAA
	2026

	procedures
	
	validation,
	procedures might be required before
	
	
	

	
	
	approval and
	publication. The publication of the
	
	
	

	
	
	publication for
	procedures should follow Annex 4.
	
	
	

	
	
	parallel
	References: ICAO Doc 9906 (Quality
	
	
	

	
	
	approaches
	Assurance Manual for Flight Procedure
	
	
	

	
	
	without vertical
	Design).
	
	
	

	
	
	guidance.
	
	
	
	

	
	
	
	
	
	
	

	Operational
	Design
	PBN procedure
	A flight inspection and/or validation of the
	ANSP
	CAA
	2026

	procedures
	
	validation,
	procedures might be required before
	

	
	
	approval and
	publication. The publication of the
	

	
	
	publication for
	procedures should follow Annex 4.
	

	
	
	parallel
	References: ICAO Doc 9906 (Quality
	

	
	
	approaches
	Assurance Manual for Flight Procedure
	

	
	
	without vertical
	Design).
	

	
	
	guidance
	
	




Operational procedures

Operations	SOPs for parallel
approaches without vertical guidance.Aircraft operator


Procedures for the crew to follow to fly a PBN approach. Defined in the Ops Manual. Reference: Doc 9613 (PBN Manual)

2026



Operational proceduresAircraft operator


Operations	Contingency
procedures for parallel approaches without vertical guidance

Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual. Reference: Doc 9613 (PBN Manual)

2026



Operational procedures

Separation	Application of
separation for parallel approaches without vertical guidanceAircraft manufacturer


Procedures for separation. Reference: PANS-ATM

 ANSP 	2026

Airborne system capability

Navigation	PBN Approaches (with basic capabilities)

PBN Approaches (with basic capabilities)

2021

Space system infrastructur eAircraft operator


-	Training
requirements for parallel approaches without vertical guidance.

Crew trained to fly the procedure. References: As defined in Doc 9613 (PBN Manual). For Air traffic controllers. References: PANS-ATM.

 ANSP 

2026

Aircraft operator


DEPLOYMENT APPLICABILITY
Operational conditions:
Airports with simultaneous independent parallel approach paths to parallel or near parallel runways without the need


for vertical guidance. To enhance access and capacity at aerodromes with parallel or near parallel runways.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Safety
	Aircraft operator	General citizen

	
	
Access
	Airport operator	Aircraft operator General citizen

	
	Capacity
	Airport operator	ANSP	Aircraft operator

	Indirect benefits
	Environment
	General citizen




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	
Increase airport arrival rate
	
++
	KPI10: Airport peak throughput

	
Efficiency
	
Flight time & distance
	
Reduce additional time in terminal airspace
	
++
	KPI08: Additional time in terminal airspace

	
Efficiency
	
Fuel burn
	Reduce fuel burn impact of impeded conditions
	
++
	KPI16: Additional fuel burn

	
Efficiency
	
Vertical flight efficiency
	Reduce ToD uncertainty by early assignment of landing RWY and approach procedure
	
++
	
KPI19: Level-off during descent




Sixth edition of the GANP 	
Main Purpose
To provide additional flexibility to support parallel approach operations where RNP AR operations
may not be cost effective or practicable.
New Capabilities
The advent of A-RNP may allow RNP 0.3 to be coded in the initial and intermediate segments of an
approach allowing PBN to provide more flexibility in supporting parallel approach operations for non- AR operators at aerodromes with parallel runway spacings of 2224 m or greater.
Implementation of A-RNP to support non-complex Operational
simultaneous independent parallel approaches
APTA-B3/2


Description [image: ]		Parallel approach operations (Mode 1) not designed iaw ‘Established on RNP AR APCH’ must be established on the Final Approach course or track before the No Transgression Zone (NTZ) can be invoked and the 1000’ vertical separation cancelled. The performance of RNP APCH outside of the Final Approach Segment (FAS) is +/-1NM and this performance effectively minimizes the use of the RNP APCH application to support parallel approach without significant additional safety work. The A-RNP specification will provide a required navigational performance of +/-0.3 throughout the terminal airspace (missed approach might be an exception). This means that provided the aircraft are aligned with the runway centreline, by requiring A-RNP prior to the Final Approach the NTZ can be invoked earlier, the 1000’ separation cancelled, and aircraft can start their final descents from higher altitudes (and greater distances from the threshold). This should be both a cost efficiency (fuel burn) and environmental (noise) benefit.


Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
APTA-B0/1 - PBN Approaches (with basic capabilities)
Relation-operational benefit
APTA-B1/5 - CCO (Advanced)
Relation-information need
AMET-B2/1 - Meteorological observations information
Relation-information need
AMET-B2/2 - Meteorological forecast and warning information
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory	National
provisions	regulatory
framework
National
framework amendment for A-RNP for independent parallel approaches
where the runway spacing of ≥ 2224m can be
assured.
National framework amendment for A-  CAA 
RNP for independent parallel approaches where the runway spacing of ≥ 2224m can be assured.
2026



Operational procedures

Design	PBN procedures design and use for A-RNP for independent parallel approaches where the runway spacing of ≥ 2224m can be assured.

TPBN procedures design and use for A- RNP for independent parallel approaches where the runway spacing of ≥ 2224m can be assured.

 ANSP 	2026

Operational procedures

Design	PBN approval and publication for A-RNP for independent parallel approaches where the runway spacing of ≥ 2224m can be assured..

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4.
References: ICAO Doc 9906 (Quality Assurance Manual for Flight Procedure Design).

 ANSP   CAA 	2026

Operational procedures

Operations	SOPs for A-RNP
for independent parallel approaches where the runway spacing of ≥ 2224m can be assured.Aircraft operator


Procedures for the crew to follow to fly a PBN approach. Defined in the Ops Manual. Reference: Doc 9613 (PBN Manual)

2026

Operational procedures

Operations	Contingency
procedures for A- RNP for independent parallel approaches where the runway spacing of ≥ 2224m can be assured.

Procedures for the crew to follow in case of abnormal events. Defined in the Ops Manual. Reference: Doc 9613 (PBN Manual)

2026

Operational proceduresAircraft operator


Separation	Application of
separation for A- RNP for independent parallel approaches where the runway spacing of ≥ 2224m can be assured.

Procedures for separation. Reference: PANS-ATM

 ANSP 	2026

DEPLOYMENT APPLICABILITY
Operational conditions:
Airports with non-complex simultaneous independent parallel approaches where the runway spacing of ≥ 2224m can be assured. To provide additional flexibility to support parallel approach operations where RNP AR operations may not be cost effective or practicable.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Operational -
Authorizatio n
Operational
Authorization for A-RNP
Aircraft operator flying a PBN procedure
should have an operational authorization related to the specified performance of the procedure, as described in Doc 9997 (PBN Ops Approval Manual).
CAA
Aircraft operator
2022
Airborne	Navigation
system capability
PBN
Approaches for A-RNP
PBN Approaches for A-RNP
2026
Space	-
system infrastructur e
Training
requirements for A-RNP for independent parallel approaches (RWY spacing of
≥ 2224m)
Crew trained to fly the procedure.
References: As defined in Doc 9613 (PBN Manual). For Air traffic controllers. References: PANS-ATM.
ANSP
Aircraft operator
2026
Aircraft operator
Aircraft manufacturer











	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Flexibility
	Airport operator	ANSP	Aircraft operator

	
	
Access
	Airport operator	Aircraft operator General citizen

	
	Capacity
	Airport operator	ANSP	Aircraft operator

	
Indirect benefits
	Safety
	Aircraft operator

	
	Environment
	General citizen






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	
Increase airport arrival rate
	
++
	KPI10: Airport peak throughput




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	
Reduce additional time in terminal airspace
	
++
	KPI08: Additional time in terminal airspace

	
Efficiency
	
Fuel burn
	Reduce fuel burn impact of impeded conditions
	
++
	KPI16: Additional fuel burn

	
Efficiency
	
Vertical flight efficiency
	Reduce ToD uncertainty by early assignment of landing RWY and approach procedure
	
++
	
KPI19: Level-off during descent
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ASUR



ASUR-B0/1	Automatic Dependent Surveillance – Broadcast (ADS-B)

Technology


Sixth edition of the GANP 	

Main Purpose		To support the provision of Air Traffic Services and operational applications at reduced cost and increased surveillance coverage.

New Capabilities		ADS-B provides precise position/velocity information in all airspace (accuracy not range-dependent as with radar). It also provides aircraft call sign and precise position/velocity information to nearby aircraft with ADS-B-In receivers.
ADS-B can also support State aircraft airspace access, however it should, when possible, leverage benefits from dual-use of State aircraft capabilities to reduce cost and technical impact.

Description	ADS-B provides an aircraft’s identification, position, altitude, velocity, and other information to any receiver (airborne or ground) within range. The broadcasted aircraft position/velocity is normally based on the global navigation satellite system (GNSS) and transmitted at least once per second.
Maturity Level	Ready for implementation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Departure   En-route   Arrival   Taxi-in 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS) Relation-benefit	NAVS-B0/2 - Satellite Based Augmentation Systems (SBAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Ground system infrastructur e

Surveillance	ADS-B ground
stations

ADS-B ground stations receive information from aircraft and transmit it to one or more Service Delivery Points Reference material: Technical standards and guidance material: ICAO Annex 10 Volume IV Chapter 2,3 and 5 ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter RTCA/EUROCAE MOPS: DO-260/ED- 102, DO-260A, or DO-260B/ED-102A EUROCAE ED-129, ED-129A or ED-
129B ICAO Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2008

Ground system infrastructur e

Surveillance	*Service Delivery
Point(s) for ADS- B information

Service Delivery Point(s) receive ADS-B information provides it to ATC automation for processing and display to controller Reference material: Guidance material: ICAO Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2008

Ground system infrastructur e

Technical systems

HMI that supports controller awareness

Human Machine Interface (HMI) of the Air Traffic Controller Working Position (ATCo CWP) Reference: Guidance material: ICAO Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2008

Airborne system capability


Surveillance  SSR Mode S
transponder with extended squitter version 0, version
1 and version 2


Reference: Technical standards and guidance material: ICAO Annex 10 Volume IV Chapter 2,3 and 5 ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter RTCA/EUROCAE MOPS: DO-260/ED- 102, DO-260A, or DO-260B/ED-102A
ICAO Doc. 9924 Aeronautical Surveillance Manual


2008



Training	-	Training requirements ADS-BAircraft operator
Aircraft manufacturer

implementation

Depending on the ANSP implementation, some controller training on new symbology may be required. If phraseology is changed by an ANSP, then controller and pilot training on the new phraseology is required. If new ANSP equipment is installed, then training for maintenance personnel may be required (see ICAO Doc 8071).

 ANSP 	2008

Airborne	Navigation	Basic Aviation
system	GNSS receiver
capability	with RAIM
Position source. Basic Aviation GNSS
receiver with RAIM. Such a receiver must comply with the technical performance requirements of either [E]TSO-C129, or [E]TSO-C196, or [E]TSO-C145/-C146.
(Note that the US/Europe and equivalent ADS-B mandates require more – see
FAA AC 20-165 or EASA CS-ACNS).
Aircraft
manufacturer	2008
Aircraft operator



ASUR-B0/2	Multilateration cooperative surveillance systems (MLAT)

Technology


Sixth edition of the GANP 	

Main Purpose	To provide an alternative to radar surveillance by using available aircraft transponders.

New Capabilities		MLAT allows cooperative surveillance in rough terrain such as in mountainous regions or on airport surfaces where surveillance systems requiring a rotating radar dish had performance difficulties. It may also be integrated with ADS-B ground stations to provide a surveillance capability that is more resilient to GNSS function failure.

Description		MLAT is a new technique providing independent cooperative surveillance. The MLAT system interrogates an aircraft and the transponder reply is received by multiple receivers located in different places. The reply’s times of arrival difference at the receivers allows the position of the source of signals to be determined, with an accuracy that is dependent on the number of receivers and their location relative to the aircraft. MLAT systems do not require a rotating radar dish and were initially deployed on airports to provide surface surveillance of aircraft. The technique is now used to provide surveillance over wide area (wide area MLAT system - WAM), sometimes in conjunction with ADS-
B. MLAT requires more ground stations than ADS-B, but has the early implementation advantage of using existing aircraft transponders.

Maturity Level	Ready for implementation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Departure   En-route   Arrival   Taxi-in 


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Ground system infrastructur e

Surveillance	MLAT ground
stations

MLAT ground stations interrogate aircraft transponders and receive/process transponder replies to determine aircraft position; this information is then transmitted to Service Delivery Point(s) Reference material: Technical standards and guidance material: ICAO Annex 10 Volume IV Chapters 2,3,5 and 6. ICAO Doc 9871 Technical Provisions for Mode S Services and Extended Squitter RTCA/EUROCAE MOPS: DO-181D/ED-
73C or subsequent versions ICAO Doc. 9924 Aeronautical Surveillance ManualAircraft operator
Aircraft manufacturer


 ANSP 	2008

Airborne system capability

Surveillance	SSR Mode A, C
and S transponders

References: Technical standards and guidance material: ICAO Annex 10 Volume IV Chapter 2,3 and 5 ICAO Doc.

2008


	
	9871 Technical Provisions for Mode S
Services and Extended Squitter RTCA/EUROCAE MOPS: DO-181D/ED-
	

	
	73C or subsequent versions ICAO Doc.
	

	
	9924 Aeronautical Surveillance Manual
	

	Ground
	Surveillance
	Service Delivery
	Service Delivery Points(s) receive MLAT
	 ANSP 
	2008

	system
	
	Point (s) for
	information and provide it to ATC
	
	

	infrastructur
	
	MLAT
	automation for display to controller
	
	

	e
	
	information
	Reference: Guidance material: ICAO
	
	

	
	
	
	Doc. 9924 Aeronautical Surveillance
	
	

	
	
	
	Manual
	
	

	Training
	-
	Training
	If new ANSP equipment is installed, then
	 ANSP 
	2008

	
	
	requirements
	training for maintenance personnel may
	
	

	
	
	MLAT
	be required (see Doc 8071).
	
	

	
	
	implementation
	
	
	




Sixth edition of the GANP 	
Main Purpose
To obtain additional information from an aircraft transponder in support of the provision of Air Traffic
Services.
New Capabilities	SSR-DAPS enables ATM systems to obtain additional information from an aircraft transponder, via
interrogation by a cooperative surveillance system (Mode S radar or MLAT). This additional information can be used to increase controller awareness and reduce the volume of air-ground voice communications, and/or to improve the performance of tracking systems or safety net systems such as STCA and MSAW.
Technology
Cooperative Surveillance Radar Downlink of
Aircraft Parameters (SSR-DAPS)
ASUR-B0/3


Description [image: ]		Downlink of Aircraft Parameters (DAPS) includes both Controller Access Parameters (CAPs) and System Access Parameters (SAPs). Possible CAPs include Magnetic Heading, Indicated Airspeed / Mach Number, Barometric rate of climb/descent, and Selected Altitude (which can also be consider a SAP). SAPs include Roll Angle, Track Angle Rate, True Track Angle, and Barometric Pressure Setting.

Maturity Level [image: ]	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Airborne	Surveillance	SSR Mode A, C
system	and S
capability	transponders
References: Technical standards and
guidance material: ICAO Annex 10 Volume IV Chapter 2,3 and 5 ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter RTCA/EUROCAE MOPS: DO-181D/ED-
73C or subsequent versions ICAO Doc.
9924 Aeronautical Surveillance Manual
2008
Ground	Surveillance	Mode S
system	cooperative
infrastructur	surveillance
e	system
Mode S cooperative surveillance system
with DAPS capability interrogates aircraft transponders to retrieve data; this information is then provided to the ATC automation system. Reference material: Technical standards and guidance material: ICAO Annex 10 Volume IV Chapter 2,3 and 5 ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter: RTCA/EUROCAE MOPS: DO-181D/ED-73C or subsequent versions ICAO Doc. 9924 Aeronautical Surveillance Manual
 ANSP 
2008
Aircraft operator
Aircraft manufacturer




Ground	Technical
system	systems infrastructur
e
*HMI that
supports controller awareness for CAPs and automation processing for SAPs
Reference: Guidance material: ICAO Doc  ANSP 
9924 Aeronautical Surveillance Manual
2008
Training
-
Training
requirements SSR-DAPS
implementation
Depending on the ANSP implementation,   ANSP 
some controller training on new symbology or alerts may be required. If phraseology is changed, or new phraseology is introduced by an ANSP, then controller and pilot training on the new phraseology is required. If new ANSP equipment is installed, then training for maintenance personnel may be required (see Doc 8071).
2008



ASUR-B1/1	Reception of aircraft ADS-B signals from space (SB ADS-B)

Technology


Sixth edition of the GANP 	

Main Purpose		To provide surveillance coverage in locations where ground stations siting is not possible or not currently provided.

New Capabilities		SB ADS-B provides precise position/velocity information in airspace where it is not cost-effective or even feasible to place ground surveillance infrastructure.

Description	ADS-B provides an aircraft’s identification, position, altitude, velocity, and other information to a receiver on an orbiting satellite. The broadcasted aircraft position/velocity is normally based on the global navigation satellite system (GNSS) and transmitted at least once per second. Aircraft ADS-B signals are received on one or more orbiting satellites, and this information is passed through a data network to a Service Delivery Point at an Air Traffic Service facility (or facilities).
Maturity Level	Ready for implementation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   En-route   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)

Relation-operational need
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
Relation-benefit
NAVS-B0/2 - Satellite Based Augmentation Systems (SBAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Ground system infrastructur e

Technical systems

HMI that supports controller awareness

Human Machine Interface (HMI) of the Air Traffic Controller Working Position (ATCo CWP) Reference: Guidance material: ICAO Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2008

Airborne system capability


Surveillance  SSR Mode S
transponder with extended squitter version 0, version
1 and version 2


Reference: Technical standards and guidance material: ICAO Annex 10 Volume IV Chapter 2,3 and 5 ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter RTCA/EUROCAE MOPS: DO-260/ED- 102, DO-260A, or DO-260B/ED-102A
ICAO Doc. 9924 Aeronautical Surveillance Manual


2008



Ground system infrastructur e

Surveillance	*ADS-B
receivers on orbiting satellites

ADS-B receivers on orbiting satellites receive information from aircraft and transfer this information to ground Service Delivery Point(s). Reference: Technical standards and guidance material: ICAO Annex 10 Volume IV Chapter 2,3 and 5 ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter: RTCA/EUROCAE MOPS: DO-260/ED- 102, DO-260A, or DO-260B/ED-102A EUROCAE ED-129A or ED-129B ICAO
Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2015

Ground system infrastructur eAircraft operator
Aircraft manufacturer


Surveillance	Service Delivery
Point(s) for satellite ADS-B

Service Delivery Point(s) receive information and transfer it to ATC automation for processing and display to controller. Reference: Guidance material: ICAO Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2015

Training
-
Training
requirements SB ADS-B
If this capability is used to apply new
separation minima per PANS-ATM, controller training is required. Depending on the ANSP implementation, some controller training on new symbology may be required. If phraseology is changed by an ANSP, then controller and pilot training on the new phraseology is required. If new ANSP equipment is installed, then training for maintenance personnel may be required (see ICAO Doc 8071).
 ANSP 
2018
Airborne	Navigation	Basic Aviation
system	GNSS receiver
capability	with RAIM
Position source. Basic Aviation GNSS
receiver with RAIM. Such a receiver must comply with the technical performance requirements of either [E]TSO-C129, or [E]TSO-C196, or [E]TSO-C145/-C146.
(Note that the US/Europe and equivalent ADS-B mandates require more – see
FAA AC 20-165 or EASA CS-ACNS).
Aircraft
manufacturer	2008
Aircraft operator


ASUR-B2/1	Evolution of ADS-B and Mode S	Technology


Sixth edition of the GANP 	

Main Purpose		To provide new types of data in support of Air Traffic/MET Services and vehicle-to-vehicle applications.

New Capabilities		New aircraft/atmospheric information is provided via ADS-B and/or cooperative radar interrogation to support emerging ANSP/MET and vehicle-to-vehicle applications in an early TBO environment.

Description		RTCA and EUROCAE are working jointly to prepare the next version of the Mode S transponder MOPS and the ADS-B MOPS. Changes include: correction of issues identified since the MOPS were last published, to support new collision avoidance systems, to support new Detect and Avoid systems, to support the ADS-B-In Interval Management application, to support potential commercial space operations (in the atmosphere), to reduce 1090MHz spectrum congestion, to downlink certain meterological parameters, to improve ADS-B reception performance, and to remove unused capabilities. Within, this timeframe, ADS-B vehicle-to-vehicle applications are potentially provided in a different spectrum in lower airspace.
This evolution offers opportunities for compliance based on performance-equivalence for State aircraft.

Maturity Level	Validation

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	

	 Tactical-During ops 
 Taxi-out   Departure   En-route   Arrival   Taxi-in 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Evolution
ASUR-B0/2 - Multilateration cooperative surveillance systems (MLAT)
Evolution
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
Evolution
ASUR-B1/1 - Reception of aircraft ADS-B signals from space (SB ADS-B)
Relation-operational need
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
Relation-benefit
NAVS-B0/2 - Satellite Based Augmentation Systems (SBAS)
Relation-benefit
NAVS-B2/2 - Dual Frequency Multi Constellation (DF MC) SBAS
Relation-benefit
NAVS-B2/3 - Dual Frequency Multi Constellation (DF MC) ABAS
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Ground
system infrastructur e
Technical
systems
HMI that supports
controller awareness
Human Machine Interface (HMI) of the Air	 ANSP 
Traffic Controller Working Position (ATCo CWP) Reference: Guidance material: ICAO Doc. 9924 Aeronautical Surveillance Manual
2008
Airborne	Surveillance	SSR Mode S
system	transponder with
capability	extended squitter version 3
Reference: Technical standards and
guidance material: Future revision ICAO Annex 10 Volume IV Chapter 2,3 and 5 Future revision ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter: RTCA/EUROCAE MOPS: DO-260C/ED-102C, DO-
181F/ED-73F (TBC) Future revision ICAO Doc. 9924 Aeronautical
Surveillance Manual
2022
Aircraft operator
Aircraft manufacturer



Ground	Surveillance	ADS-B receivers
system	and/or
infrastructur	cooperative
e	radars
ADS-B receivers and/or cooperative
radars receive information from aircraft and transfer this information to Service Delivery Point(s). Reference material: Technical standards and guidance material: Future revision ICAO Annex 10 Volume IV Chapter 2,3 and 5 Future revision ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter RTCA/EUROCAE MOPS: DO-260C/ED-102C, DO-
181F/ED-73F, ED-129B (or subsequent
revision) Future revision ICAO Doc. 9924 Aeronautical Surveillance Manual
 ANSP 
2022
Ground
system infrastructur e
Surveillance
Service Delivery
Point(s) for ADS- B v3
Service Delivery Point(s) receive
information and transfers it to ATC automation for processing and display to controller. Reference: Guidance material: Future revision of ICAO Doc. 9924 Aeronautical Surveillance Manual
 ANSP 
2022
Airborne	Navigation	Basic Aviation
system	GNSS receiver
capability	with RAIM
Position source. Basic Aviation GNSS
receiver with RAIM. Such a receiver must comply with the technical performance requirements of either [E]TSO-C129, or [E]TSO-C196, or [E]TSO-C145/-C146.
(Note that the US/Europe and equivalent
ADS-B mandates require more – see FAA AC 20-165 or EASA CS-ACNS).
Aircraft
manufacturer	2008
Aircraft operator



ASUR-B2/2	New community based surveillance system for
airborne aircraft (low and higher airspace)

Technology



Sixth edition of the GANP 	

Main Purpose		To support the provision of separation services by operators for aircraft operating at very low altitudes (<500 ft) and higher airspace.

New Capabilities		A community based network solution for surveillance at a lower lifecycle cost is provided using operator reported positions into that network to support conflict detection and resolution. It substitutes shared information for visual recognition of other aircraft.

Description		Within this timeframe, vehicle identities/positions/velocities may be shared using an aviation network. Information is provided to the ANSP on aircraft location to detect airspace infringement (low altitudes) and support operator to operator (even if provided by third party acting on the operators behalf) conflict management. It extends to higher airspace to support new entrants.

Maturity Level	Concept

Human Factor
Considerations

PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 
DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
Relation-benefit
NAVS-B0/2 - Satellite Based Augmentation Systems (SBAS)
Relation-benefit
NAVS-B2/2 - Dual Frequency Multi Constellation (DF MC) SBAS
Relation-benefit
NAVS-B2/3 - Dual Frequency Multi Constellation (DF MC) ABAS
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Ground	Surveillance	“Public” network-
system	based
infrastructur	cooperative
e	surveillance
“Public” network-based cooperative
surveillance system collects, processes and shares “target” information; this information is then provided as needed to ANSP personnel.
 ANSP 
2024



ASUR-B3/1	New non-cooperative surveillance system for
airborne aircraft (medium altitudes)

Technology



Sixth edition of the GANP 	

Main Purpose	To provide non-cooperative and independent surveillance system at a lower cost.

New Capabilities		Non-cooperative surveillance is provided at a lower lifecycle cost using multiple, networked receivers to detect aircraft-reflected RF signals originated from continuously transmitting non-aviation transmitters such as digital TV stations, FM radio stations, or cellphone towers.

Description		Information is provided to the ANSP on aircraft location to detect airspace infringement or to safely manage aircraft with surveillance equipment failure. A performance-based surveillance framework allows ANSPs to determine the most effective means of obtaining needed surveillance information. Within this timeframe, all aircraft identities/positions/velocities can be provided/shared by operators using an aviation network. Operators not receiving safety-of-life services can be surveilled using non- aviation spectrum.

Maturity Level	Concept

Human Factor
Considerations

PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Ground
system infrastructur e
Surveillance
*Non-cooperative
surveillance system
Non-cooperative surveillance system
observes RF reflections large enough to be declared as “targets”; this information is then provided to the ATC display (sometimes merged with data from cooperative surveillance systems).
Reference material: Future revision of ICAO Doc 9924 – Aeronautical
Surveillance Manual
 ANSP 
2031


ASUR-B4/1	Further evolution of ADS-B and MLAT	Technology


Sixth edition of the GANP 	

Main Purpose		To support the provision of Air Traffic/MET Services and vehicle-to-vehicle applications in a full TBO environment and within a performance-based surveillance framework.

New Capabilities		Additional aircraft/atmospheric information is provided in a performance-based surveillance context to resiliently support ANSP/MET and vehicle-to-vehicle applications in a full TBO environment.

Description		This evolution will address TBO needs for surveillance information discovered in Block 2. A performance-based surveillance framework allows ANSPs to determine the most effective means of obtaining needed surveillance information.
Cooperative surveillance is expected to be the principal means of surveillance and is typically provided by ADS-B and MLAT systems; rotating radars will be replaced at end-of-life where appropriate. Within this timeframe, all aircraft identities/positions/velocities can be provided/shared by operators using internet. Operators not receiving safety-of-life services can be surveilled using non-aviation spectrum.

Maturity Level	Concept

Human Factor Considerations

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
ASUR-B2/1 - Evolution of ADS-B and Mode S
Relation-operational need
NAVS-B2/2 - Dual Frequency Multi Constellation (DF MC) SBAS
Relation-operational need
NAVS-B2/3 - Dual Frequency Multi Constellation (DF MC) ABAS

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Ground system infrastructur e

Technical systems

HMI that supports controller awareness

Human Machine Interface (HMI) of the Air Traffic Controller Working Position (ATCo CWP) Reference: Guidance material: ICAO Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2008

Airborne system capability

Surveillance  SSR Mode S
transponder with extended squitter version 4 (TBC)

Reference: Technical standards and guidance material: ICAO Annex 10 Volume IV Chapter 2,3 and 5 ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter: RTCA/EUROCAE MOPS: DO-260D/ED- 102D (TBC) ICAO Doc. 9924
Aeronautical Surveillance Manual

2032

Ground system infrastructur e

Surveillance	ADS-B receivers
and/or MLAT

ADS-B receivers and/or MLAT receive information from aircraft and transfer this information to Service Delivery Point(s) Reference material: Technical standards and guidance material: Future revision ICAO Annex 10 Volume IV Chapter 2,3 and 5 Future revision ICAO Doc. 9871 Technical Provisions for Mode S Services and Extended Squitter RTCA/EUROCAE MOPS: DO-260D/ED-102D (TBC); ED-
129B (or subsequent revision) Future revision ICAO Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2032

Ground system infrastructur eAircraft operator
Aircraft manufacturer


Surveillance	Service Delivery
Point(s) for ADS- B v4

Service Delivery Point(s) receive information and transfers it to ATC automation for processing and display to controller. Reference: Guidance material: Future revision of ICAO Doc. 9924 Aeronautical Surveillance Manual

 ANSP 	2032

Airborne	Navigation	Basic Aviation
system	GNSS receiver
capability	with RAIM
Position source. Basic Aviation GNSS
receiver with RAIM. Such a receiver must comply with the technical performance requirements of either [E]TSO-C129, or [E]TSO-C196, or [E]TSO-C145/-C146.
(Note that the US/Europe and equivalent ADS-B mandates require more – see
FAA AC 20-165 or EASA CS-ACNS).
Aircraft
manufacturer	2008
Aircraft operator

COMI



COMI-B0/1	Aircraft Communication Addressing and
Reporting System (ACARS)

Technology



Sixth edition of the GANP 	

Main Purpose		The Aircraft Communications Addressing and Reporting System (ACARS) is a digital datalink system for transmission of messages between aircraft and ground stations via VHF or satellites.

New Capabilities		ACARS provides the network for the controller and pilot with the ability to exchange datalink messages and thus provides a backup to voice communications. It also provides for airline operational control messaging.

Description		ACARS is a digital datalink network system which transmits and routes messages between aircraft and ground stations via VDL Mode 0/Mode2 radios or satellites.

Maturity Level	Ready for implementation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Departure   En-route   Arrival   Taxi-in 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology option	COMI-B0/3 - VHF Data Link (VDL) Mode 0/A Relation-technology option	COMI-B0/4 - VHF Data Link (VDL) Mode 2 Basic
Relation-technology option	COMI-B0/5 - Satellite communications (SATCOM) Class C Data Relation-technology option	COMI-B0/6 - High Frequency Data Link (HFDL)
Relation-technology benefit	COMI-B1/2 - VHF Data Link (VDL) Mode 2 Multi-Frequency

Relation-technology benefit	COMI-B1/3 - SATCOM Class B Voice and Data



ENABLERS


Enabler CategoryAircraft manufacturer
ANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructure

ACARS
Protocols

AEEC 618- Air Ground Character- Oriented Protocol. (AEEC 620 Datalink Ground System Standard and Interface Specification) ARINC 622- ATS Datalink Applications over ACARS Air-Ground Network. AEEC 623- Character-Oriented Air Traffic Services. ARINC 633 is the air- ground definition for sending XML over ACARS

2013



Airborne system capability

Communicati on infrastructure

ACARS Airborne Radio Transceiver

ACARS is a digital datalink system for transmission of short messages between aircraft and ground stations via airband radio or satellite. AEEC 618- Air Ground Character-Oriented Protocol. AEEC 620 Datalink Ground System Standard and Interface Specification ARINC 624 is a standard for aircraft onboard maintenance system

2013



Ground system

Communicati on

ACARS Ground Radio

ACARS is a digital datalink system for transmission of short messages between

2013

infrastructure infrastructureANSP


Transceiver

aircraft and ground stations via airband radio or satellite. AEEC 618- Air Ground Character-Oriented Protocol. AEEC 620 Datalink Ground System Standard and Interface Specification



Space systemGround systems supplier


Communicati on

ACARS Space Radio

Inmarsat Classic Aero Standard and Iridium Standard (includes a satellite data

2013

infrastructure infrastructureSatellite provider


Transceiver

unit, a high power amplifier and an antenna with a steerable beam).

Aircraft operator
Aircraft manufacturer








Sixth edition of the GANP 	

Main Purpose 			ATN/OSI provides a bit-oriented multi-layer protocol for exchanging ATS messages between the aircraft and ground system.
Aeronautical Telecommunication Network/Open	Technology
System Interconnection (ATN/OSI)
COMI-B0/2


New Capabilities 	 The ATN/OSI provides an alternative, dedicated ATS protocol for exchanging flight safety messages.

Description		The ATN/OSI provides a dedicated ATS commuications protocol for the usage of B1 data link applications (e.g. CPDLC and CM).

Maturity Level	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 Taxi-out   Departure   En-route   Arrival   Taxi-in 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology benefit	COMI-B1/2 - VHF Data Link (VDL) Mode 2 Multi-Frequency Relation-technology benefit	COMI-B1/3 - SATCOM Class B Voice and Data
Relation-technology benefit	COMI-B3/1 - VHF Data Link (VDL) Mode-2 Connectionless Relation-technology need	COMI-B0/4 - VHF Data Link (VDL) Mode 2 Basic

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructureAircraft manufacturer


ATN/OSI protocol  ICAO Doc. 9880- Manual on Detailed
Technical Specifications for the ATN/OSI.

 ANSP 	2013

Airborne system capability

Communicati on infrastructure

ATN/OSI
Airborne Router

ICAO Doc. 9880- - Manual on Detailed Technical Specifications for the ATN/OSI. Connectivity is to be accomplished over

 ANSP 

2013


	
	multiple subnetwork types. The ATN
currently recognizes a limited set of subnetworks: SSR Mode Select (Mode S), Very High Frequency (VHF) Digital Link (VDL), Aeronautical Mobile Satellite Service (AMSS), Gatelink, and High Frequency (HF).
	

	Ground system
	Communicati on
	ATN/OSI Ground Router
	ICAO Doc. 9880- Manual on Detailed Technical Specifications for the ATN/OSI.
	 ANSP 
	2013


infrastructure infrastructure


COMI-B0/3	VHF Data Link (VDL) Mode 0/A	Technology



Sixth edition of the GANP 	

Main Purpose		VDL Mode 0/A is a data communications subnetwork that supports transmission of data link messages.

New Capabilities	Introduction of a datalink to support domestic data communications operations. a supplement to voice communications
Exchanges aviation data (AOC, CPDLC and ADS)

Description		VDL Mode 0/A is a narrow-band transceiver operating in the VHF aviation protected spectrum band which will transmit data to and from the aircraft to support data communications. The VHF digital radio system is based on the double side band AM multi-shift keying modulation to transfer 2400 bps.

Maturity Level	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 Taxi-out   Departure   En-route   Arrival   Taxi-in 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructure

“Plain Old” ACARS (POA)
protocol

AEEC 758 - Communications Management Unit ARINC 771 - Low-earth orbiting aviation satellite communication systems

ANSP
Aircraft manufacturer

2013



Airborne system capability

Communicati on infrastructure

VDL Mode 0/A airborne Analog Radio

AEEC 618 - Air/ground character-oriented protocol specification

ANSP
Aircraft manufacturer

2013



Ground system infrastructur e

Communicati on infrastructure

VDL Mode 0/A Ground Analog transceiver

Datalink Ground System Standards and Interface Specification (ARINC 620).
Defines the interfaces to the ACARS Ground System Operated by a Datalink Service Provider.

ANSP
Ground systems supplier

2013








Sixth edition of the GANP 	
Technology
VHF Data Link (VDL) Mode 2 Basic
COMI-B0/4


Main Purpose [image: ]		VDL Mode 2 Basic is a data communications subnetwork that supports transmission of data link messages. It provides higher performance than VDLM0/A.

New Capabilities [image: ]	[image: ] Provides an Increase in data capacity over VDL Mode O/A [image: ] Exchanges aviation data (AOC, CPDLC and ADS)
[image: ] More efficient use of spectrum

Description [image: ]		VDL Mode 2 is narrow-band transceiver operating in the VHF aviation protected spectrum band, which will transmit data to support data communications between the aircraft and ground. It consists of a set of air-ground protocols that increase the data rate to 31.5 kbits.

Maturity Level [image: ]	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Taxi-out   Departure   En-route   Arrival   Taxi-in 
DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
COMI-B0/3 - VHF Data Link (VDL) Mode 0/A



ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructure

VDL-M2
operational Usage & Protocol

VDL-M2 is the primary VDL mode being implemented operationally to support Controller Pilot Data Link Communications. • ICAO Doc 9776 VDL2 Technical Manual • VHF air-ground Digital Link (VDL) Mode 2; Technical characteristics and methods of measurement for ground-based equipment ETSI EN 301 841-1 • RTCA DO 224 Minimum Aviation System Performance Standard) • ARINC 631 VHF Digital Link (VDL) Mode 2 implementation provisions

 ANSP 	2013

Airborne system capability

Communicati on infrastructure

VDL-M2 Digital Airborne Radio Transceiver

Aircraft must be fitted with a digital connection to a VHF Digital Radio (VDR) transceiver. • AEEC 631-B • DO-281B (RTCA Minimum Aviation System Performance) • ED-92B (EUROCAE MOPS)

 ANSP 	2013

















COMI-B0/5	Satellite communications (SATCOM) Class CGround
system infrastructur e
Communicati
on infrastructure
VDL-M2 Digital
Ground Radio Transceiver
VHF Digital Link Mode 2 system uses	 ANSP 
digital radios to improve the performance of VHF analog data link. VDL Mode 2 provides a data rate of 31.5 kbit/second using a radio channel that is the same width as the channel used by the VHF analog data link system, providing a data rate of only 2.4 kbit/second. • DO-224C (RTCA Minimum Aviation System Performance Standard)
2013

Data

















Technology



Sixth edition of the GANP 	

Main Purpose	To provide surveillance and communications where VHF usage is not possible or practicle.

New Capabilities		Supports improvement of surveillance and communication in airspace where procedural separation is being applied.

Description		Satellite-based, narrow-band communication provided by multiple service providers that can be used for safety and routing communciations.

Maturity Level	Ready for implementation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Departure   Arrival 


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati SATCOM Class
on	C Usage and infrastructure	Data Protocol
SATCOM Performance Class C covers
the performance requirements included in the current AMS(R)S SARPs and is applicable to systems already standardized in ICAO (such as Inmarsat Classic Aero, MTSAT and Iridium SBD) as well as the Inmarsat SBB system which was recently included in the AMS(R)S Manual. Class C is effectively covering remote and oceanic operations (Performance specification DO-306/ED- 122). NGSS DO-210/DO-262
ANSP
Satellite provider
2013
Airborne	Communicati
system	on capability	infrastructure
SATCOM Class
C Management Unit (Airborne Radio Transceiver)
AMSRS Satellite SARPS with Section for
INMARSAT and Iridium AEEC 741, 761, 781-7 SATCOM Class C Form, Fit and Function
Aircraft manufacturer
Satellite provider
2013
Ground
system infrastructur e
Communicati
on infrastructure
SATCOM Class
C Ground Radio Transceiver
Minimum Aviation System Performance
Standards (MASPS) for the aeronautical mobile-satellite (R) service (AMS(R)S) as used in aeronautical data links.
 ANSP 
2013
Space
system infrastructur e
Communicati
on infrastructure
SATCOM Class
C Space Radio Transceiver
Aeronautical Mobile Satellite (Route)
Service Manual (Doc 9925) with a section that addresses Satcom Performance Class C
2013
Space
system infrastructur e
Communicati
on infrastructure
Communication
satellites for class C
Inmarsat I4, MTSAT and Iridium.
2013






























Satellite provider




Satellite provider







Sixth edition of the GANP 	
Main Purpose
To communicate in areas where SATCOM and VHF are not available.
New Capabilities	HFDL is a communications media used to exchange data messages between aircraft end-systems
and corresponding ground-based HFDL ground stations.

Supports improvement of surveillance in airspace where procedural separation is being applied.
Description
The HFDL includes the HFDL network and avionics. Specifically this means the introduction of an
airborne communications router (e.g. Communications Management Unit) and an HFDL radio.
Maturity Level
Ready for implementation
Technology
High Frequency Data Link (HFDL)
COMI-B0/6


Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 En-route 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructure

HF Datalink operational Usage & Protocol

HFDL is an ACARS communications media that is used to exchange data between aircraft end-systems and ground based stations. • ARINC Specification 635-4: HF Data Link Protocols • ARINC Characteristic 753-2: HF Data Link System • ARINC Report 634: HF Data Link System Design Guidance Material • ICAO Doc. 9741 HFDL

ANSP
Aircraft manufacturer

2013



Airborne system capability

Communicati on infrastructure

HFDL data radio transmission

To use High Frequency Data Links an aircraft needs to be equipped with a Communications Management Function or equivalent. This allow for airborne communications to interface with many aircraft communications systems. • DO- 265 HFDL MOPS

ANSP
Aircraft manufacturer

2013



Ground system infrastructur e

Communicati on infrastructure

HFDL ground radio transmission
· 
DO-277 MASPS	ANSP
Aircraft manufacturer

2013




Sixth edition of the GANP 	
Main Purpose 	
Supports improved communication over AFTN
Provide flight information coordination between ANSPs at adjacent FIRs, and with relevant military units, support separation assurance, potentially providing, when used in conjunction with other enablers (e.g. navigation capabilities), reduced separation.
Technology
ATS Message Handling System (AMHS)
COMI-B0/7


New Capabilities 	 [image: ] AMHS makes use of higher speed communication than AFTN. It also allows the use of bit- oriented communications allowing greater flexibility in message types. Attachments to messages can also be supported thus allowing the exchange of graphics. Provides direct communication between adjacent FIRs using data communication to minimize the use of voice communication.
[image: ] Increase performance to handle large files [image: ] Implement AFTN/AMHS gateway
[image: ] Initiate the standardization of IP interface and addressing scheme


Description [image: ]		The AMHS is served as ICAO mandated communication for data exchange between ANSPs (ICAO Doc. 9880 and Annex X). AMHS is served as enabler for
1. Flight Plan/Clearance
2. AIDC: Flight transfer
3. MET data

ATS voice service is used for emergency coordination and/or normal coordination when data communication service is not available.
AMHS is expected to be utilized to carry traffic for AIDC/Flight Plan/MET until SWIM is ready in Block 2. This is due to ANSPs need time to upgrade/implement adaptors to support SWIM interface. In the meantime, AMHS will accommodate SWIM compliance data message (IWXXM) as required. It is noted that AMHS would not be able to support FF-ICE and FIXM data.
The interface is based on IP over legacy dedicated point-to-point circuits.

Maturity Level [image: ]	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 
DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology benefit
COMI-B1/1 - Ground-Ground Aeronautical Telecommunication
Network/Internet Protocol Suite (ATN/IPS)
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year




Protocols	Communicati AMHS
on	operational infrastructure	Usage &
Protocol
ATS Message Handling Systems (AMHS)  ANSP 
is a standard for aeronautical ground-to- ground communication. AMHS was first implemented by Avitech GmbH in 1996 and the first European AMHS connection was operational in 2005. The AMHS is a set of end systems that work together to allow cooperation between human and automated users. • ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management • ICAO Doc 7030, Regional Supplementary Procedures • ICAO Doc 10037 Edition 1 • Global Operational Datalink Manual (GOLD) • ICAO Doc 9869 Second Edition • Performance-Based Communication and Surveillance (PBCS) Manual
2013
Ground	Communicati Aviation Authority
system	on	to Aircraft pilot infrastructur infrastructure	data
e	transmission
ICAO Doc 9880 Part II defines two
fundamental levels of service within AMHS: basic and extended. The basic AMHS performs an operational role similar to the Aeronautical Fixed Telecommunication Network with some enhancements. • ED122/DO306, including Change 1 & 2, Oceanic Remote Safety and Performance Requirements • ED100A/DO258A, FANS 1/A
Interoperability Requirements
 ANSP 
2013



COMI-B1/1	Ground-Ground Aeronautical Telecommunication Network/Internet Protocol Suite (ATN/IPS)

Technology


Sixth edition of the GANP 	

Main Purpose		To provide for a more modern, more efficient, cost-effective, and robust data communications network infrastructure.

New Capabilities		It enables the efficient integration of technologies with improved integrity to support future air to ground aeronautical safety services and regularity of flight communications.

Description		The ATN/IPS internetwork consists of IPS nodes and networks operating in a multinational environment in support of Air Traffic Service Communication (ATSC) as well as Aeronautical Industry Service Communication (AINSC), such as Aeronautical Administrative Communications (AAC) and Aeronautical Operational Communications.
This evolution will support enhanced civil-military cooperation and coordination functions, if interoperability and military information security aspects are considered.

Maturity Level	Standardization

Human Factor
Considerations

PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 
DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology benefit
COMI-B1/4 - Aeronautical Mobile Airport Communication System
(AeroMACS) Ground-Ground
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Protocols
Communicati
on infrastructure
IPS Protocol
The Manual on the Aeronautical
Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and Protocols Doc 9896
 ANSP 
2019


COMI-B1/2	VHF Data Link (VDL) Mode 2 Multi-Frequency	Technology


Sixth edition of the GANP 	

Main Purpose	Supports transmission of data link message sets to supplement current voice operations, thus reducing voice channel congestion; while increasing productivity and capacity.
Supports increased subnetwork capacity and reduces interference over the standard VDL Mode 2 system.

New Capabilities	Provides an increase in data capacity over VDL Mode 2 Exchanges aviation data (AOC, CPDLC and ADS) Provides a supplement to voice communications
More efficient use of spectrum

Description	VDL Mode 2 Multi-Frequency consists of a set of air-ground protocols that increase the data rate to
31.5 kbits. It allows transmission from a character oriented protocols to digital or bit based protocols while using VHF air and ground narrow-band transceiver operating in the VHF aviation protected spectrum band, which will transmit textual data to and from the cockpit to support data communications between the pilot and the air traffic controller.

Maturity Level	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	

 Tactical-During ops 	 Taxi-out   Departure   En-route   Arrival   Taxi-in 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	COMI-B0/4 - VHF Data Link (VDL) Mode 2 Basic


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructure

VDL-M2 MF
operational Usage & Protocol
· 
ICAO Doc 9776 VDL2 Technical Manual
· ED-92B (EUROCAE MOPS) • DO-281B
(RTCA Minimum Operational Performance Standard) • AEEC 631-B • RTCA DO 224

ANSP
Aircraft manufacturer

2019



Airborne system capability

Aircraft system

Airborne VDL M- 2 MF autotune functionality

VDL Mode 2 frequency management capability allow for auto-tune of an aircraft, from the VDL common signaling channel to an alternate VDL frequency, and back to the common signaling channel. The auto-tune command is the primary building block to instruct aircraft to tune to VDL frequencies, which enables service providers to actively manage traffic load among VDL frequencies. • DO-281B (RTCA Minimum Operational Performance Standard) • AEEC 631-6 • ED-92B (EUROCAE MOPS)

ANSP
Aircraft manufacturer

2019



Ground system infrastructur e

Communicati on infrastructure

Ground VDL M-2 MF autotune functionality

VDL Mode 2 frequency management capability allow for auto-tune of an aircraft, from the VDL common signaling channel to an alternate VDL frequency, and back to the common signaling channel. The auto-tune command is the primary building block to instruct aircraft to tune to VDL frequencies, which enables service providers to actively manage traffic load among VDL frequencies. • DO-224C (RTCA Minimum Aviation System Performance Standard) • DO-343A Minimum Aviation System Performance Standards (MASPS) for the Aeronautical Mobile-Satellite (R) Service (AMS(R)S) for FANS1/A+ • RTCA DO-262 MOPS

ANSP
Aircraft manufacturer

2019




COMI-B1/3	SATCOM Class B Voice and Data	Technology


[image: ] Sixth edition of the GANP 	

Main Purpose [image: ]	[image: ] Supports introduction of SATVOICE and SATDATA as a complement to HF voice communications.
[image: ] Provides for oceanic and domestic broadband IPS based safety critical data link operations. [image: ] Supports safety critical, safety and regularity of flight operations.

New Capabilities [image: ]	[image: ] Use of SATCOM voice for all types of ATS communications (routine and emergency/urgency communications).
[image: ] Provide high-speed IP based broadband networks. [image: ] Improved security
[image: ] Lower cost than the traditional circuit switched services (Classic Aero).

Description [image: ]		SATCOM System is a broadband, IP based communication system that provides voice and high- speed data communications between the aircraft and the air-traffic controller.
Two constellations are expected to provide this service (INMARSAT and Iridium).

SATCOM Class B (SB-S): SwiftBroadband is available over the Inmarsat 4 satellite constellation, providing near global coverage. SwiftBroadband includes SB-S avionics, the satellite modem that accesses the service, and the aircraft antenna capable of receiving SwiftBroadband and related equipment such as diplexer, LNA, HPA and cabling.
SATCOM Class B (Certus)The Iridium NEXT (Certus) Satellite Network, with its constellation of 66 Low Earth Orbit (LEO) satellites, is a global mobile satellite communication network, with coverage of the entire Earth, including polar regions, offering ATC voice and data service.
This evolution will support enhanced civil-military cooperation and coordination functions, if interoperability and military information security aspects are considered.

Maturity Level [image: ]	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year




Protocols	CommunicatiAircraft manufacturer

on infrastructure

SATCOM Class B usage and protocols

SB-S is the INMARSAT Satellite System (2019). SATCOM Performance Class B covers more stringent (compared to Class C) performance requirements and will be applicable to commercial SATCOM systems, (i.e. the Iridium Next and the Inmarsat SB-S supporting safety services. SATCOM Performance Class B covers the performance requirements of initial 4D operations and the Baseline 2 (B2) requirements defined by RTCA and EUROCAE. Performance Class B requirements will cover remote, oceanic as well as continental/domestic operations. Global Operational Data Link Document (GOLD) Manual (Doc 10037), the PBCS Manual (DOC 9869) and the Satellite Voice Guidance Material (SVOM, Doc 10038) Performance specification DO-306/ED-122; DO-290/ED-120
Interoperability Specification DO- 258A/ED-100A DO-280B/ED-112B
Certus is the Iridium Next Satellite System (2025). SATCOM Performance Class B covers more stringent (compared to Class C) performance requirements and will be applicable to commercial SATCOM systems, (i.e. the Iridium Next and the Inmarsat SB-S supporting safety services. SATCOM Performance Class B covers the performance requirements of initial 4D operations and the Baseline 2 (B2) requirements defined by RTCA and EUROCAE. Performance Class B requirements will cover remote, oceanic as well as continental/domestic operations. Performance specification DO-306/ED-122 DO-350A/ED-228A
Interoperability Specification DO- 258A/ED-100A DO-351A/ED-229A
RTCA DO 262 MOPS Certus Technical Manual The AMS(R)S manual (Doc 9255), separate chapter for the IridiumNext (Certus) system Global Operational Data Link Document (GOLD) Manual (Doc 10037), the PBCS Manual (DOC 9869)
and the Satellite Voice Guidance Material (SVOM, Doc 10038)

 ANSP 

2019

Airborne	Communicati SATCOM Class
system	on	B Management capability	infrastructure	Unit (Airborne
Radio
Transceiver)
AEEC Characteristic, 771 / 781
(INMARSAT; 2019) RTCA DO 262
MOPS Certus Technical Manual (Iridium;2025) AEEC 771-2 SATCOM
Class B Form, Fit and Function
(Iridium;2025)
2019
Ground
system infrastructur e
Communicati
on infrastructure
SATCOM Class
B Ground Radio Transceiver
RTCA DO-343 MASPS
(INMARSAT;2019) DO-343B Minimum
Aviation System Performance Standards (MASPS) for the Aeronautical Mobile- Satellite (R) Service (AMS(R)S) For FANS1/A+ and ATN/IPS (Iridium;2025)
 ANSP 
2019
Space
system infrastructur e
Communicati
on infrastructure
Communication
satellites for class B
Swift Broadband Safety Satellite (2019):
The AMS(R)S manual (Doc 9925), separate chapter for the Inmarsat SB- Safety systems Certus Satellite (2025): Performance specification DO-306/ED- 122 DO-350A/ED-228A Interoperability Specification DO-258A/ED-100A DO- 351A/ED-229A
2019
Satellite provider
Aircraft manufacturer
Aircraft manufacturer

Sixth edition of the GANP 	
Main Purpose
Reduced Separation
Improved situational awareness Reduced Cost
Improved Efficiency
New Capabilities
Broadband Communications
Supports Safety communications IPS Based System
Improved Security
Description
AeroMACS is a broadband wireless communications system. It can provide network connectivity on
the airport surface for fixed wireless communications and can be used only for the safety critical and regularity of flight. The fixed assests supported by AeroMACS include multilateration sensors, weather sensors, surface radar and fixed navigation aids.
Maturity Level
Ready for implementation
Human Factor
Considerations

PLANNING LAYERS 	
OPERATIONS 	
Technology
Aeronautical Mobile Airport Communication
System (AeroMACS) Ground-Ground
COMI-B1/4



	 Tactical-During ops 
	 Taxi-out   Taxi-in 
	

	DEPENDENCIES AND RELATIONS 	
	
	

	There are currently no dependencies.
	
	

	ENABLERS
	
	

	Enabler	Enabler Type	Enabler Name
	Description / References
	Stakeholders
	Year

	Category
	
	
	

	Operational -	AeroMACS
procedures	operational description
	· ED222 / Do345: Aeronautical Mobile Airport Communications System (AeroMACS) Profile Doc. • Doc 10044: AeroMACS Technical Manual
	 ANSP 
	2017

	Ground	Airport	AeroMACS system	systems	Mobile Station infrastructur		(Ground Radio
e	Unit)
	· ED223 / Do346: Minimum Operational Performance Standards (MOPS) for the AeroMACS. •ICAO ANNEX-10, Volume III, Chapter 7: AeroMACS SARPs
	 Airport operator 
	2017

	Ground	Communicati AeroMACS system	on	Base Station infrastructur infrastructure
e
	EUROCAE ED-227: AeroMACS MASPS
	 ANSP 
	2017

	
	
	
	


Sixth edition of the GANP 	
Main Purpose
To improve integrity of the information.
New Capabilities	This element:
provides more efficient data communications; improves information integrity.
Description
A new network infrastructure based on Internet Protocol (IP) that promises to use Commercial-Off-
The-Shelf (COTS) products to support air to ground aeronautical safety services and regularity of flight communications.
Maturity Level
Validation
Human Factor
Considerations

PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 
Technology
Air-Ground ATN/IPS
COMI-B2/1


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology option	COMI-B1/2 - VHF Data Link (VDL) Mode 2 Multi-Frequency Relation-technology option	COMI-B1/3 - SATCOM Class B Voice and Data
Relation-technology benefit	COMI-B3/1 - VHF Data Link (VDL) Mode-2 Connectionless Relation-technology benefit	COMI-B3/2 - SATCOM Class A voice and data
Relation-technology benefit	COMI-B3/4 - Links meeting requirements for safety critical communication Relation-technology benefit	COMI-B3/3 - L-band Digital Aeronautical Communication System (LDACS)
Relation-technology benefit	COMI-B2/2 - Aeronautical Mobile Airport Communication System
(AeroMACS) aircraft mobile connection


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructure

IPS Protocol	The Manual on the Aeronautical
Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and Protocols Doc 9896Aircraft operator
Aircraft manufacturer


 ANSP 	2019

Airborne system capability

Communicati on infrastructure

IPS Airborne Router

Aviation Profiles for Internet Protocol Suite (IPS) ICAO ANNEX-10, Volume III, IPS
SARPs ARINC Project Paper 858 IPS technical requirements

2025

Ground system

Communicati on

IPS Ground Router

IPS MASPS	 ANSP 	2025

infrastructure infrastructure


Sixth edition of the GANP 	
Main Purpose
To reduce separation and improve situational awareness.
New Capabilities
Broadband communications.
Supports safety communications. IPS based system.
Improved security.
Aeronautical Mobile Airport Communication	Technology
System (AeroMACS) aircraft mobile connection
COMI-B2/2


Description		AeroMACS is a broadband wireless communications system. It can provide network connectivity on the airport surface for communications to mobile assets (e.g. Aircraft, emergency vehicles, baggage trucks). It is used to transmit safety critical and regularity of flight information.


Maturity Level	Validation

Human Factor Considerations

	PLANNING LAYERS 	
	OPERATIONS 	
	

	 Tactical-During ops 
	 Taxi-out   Taxi-in 
	

	DEPENDENCIES AND RELATIONS 	
	
	

	There are currently no dependencies.
	
	

	ENABLERS
	
	

	Enabler	Enabler Type	Enabler Name
	Description / References
	Stakeholders
	Year

	Category
	
	
	

	Operational -	AeroMACS
procedures	mobile connection operational description
	· ED222 / Do345: Aeronautical Mobile Airport Communications System (AeroMACS) Profile Doc. • Doc 10044: AeroMACS Technical Manual
	 ANSP 
	2031




Airborne system capability

Communicati on infrastructure

AeroMACS Mobile Station (Avionics Radio Unit)
· 
ED223 / Do346: Minimum Operational Performance Standards (MOPS) for the AeroMACS. • ICAO ANNEX-10, Volume III, Chapter 7: AeroMACS SARPs • ARINC 766: Aeronautical Mobile Airport Communication System (AeroMACS) Transceiver and Aircraft Installation Standards

2031



Ground system infrastructur e

Communicati on infrastructure

AeroMACS Base Station for mobile connection

EUROCAE ED-227: AeroMACS MASPS  ANSP 	2031

Aircraft operator
Aircraft manufacturer



Sixth edition of the GANP 	
Links meeting requirements for non-safety critical	Technology
communication
COMI-B2/3


Main Purpose [image: ]	To:

[image: ] reduce operational cost; [image: ] improve performance;
[image: ] take advantage of new technologies sooner;
[image: ] enable the global exchange of non-safety information.


New Capabilities [image: ]	[image: ] Improved resiliency
[image: ] Reduced operational costs [image: ] Improved capacity
[image: ] Broadband communications
[image: ] Enable a single IP-based global operating network

Description [image: ]		Broadband satellite and cellular services are used to support non-safety critical communications. By adopting the use of available infrastructure and possibly the use of a multi-sensor concept these systems meet performance requirements, in effect leading to reduced system cost, while improving the overall performance of the network and the system resiliency.

Maturity Level [image: ]	Validation

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Taxi-out   Departure   En-route   Arrival   Taxi-in 
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Airborne	Communicati Commercial
system	on	airborne data capability	infrastructure	transfer
In the future commercial provider (Ex.
AWS, Azure, Google) may increase their range and service offerings to allow implementation of radio systems that can be used to transfer data from airborne systems to ground systems.
2025
Ground
system infrastructur e
Communicati
on infrastructure
Commercial
ground data transfer
To reduce congestion on current air traffic
control towers, commercial cellular infrastructure and systems already in place can be used to relay data.
2025
service provider
Communication
service provider
Communication
ANSP
ANSP




Space
system infrastructur e
Communicati
on infrastructure
Commercial
satellite data transfer
To relay messages via satellites while
saving the cost on implementation, commercial broadband satellites and constellation systems (Ex. Amazon, Google, SpaceX) can be used to relay data.
ANSP
Satellite provider
2025


COMI-B3/1	VHF Data Link (VDL) Mode-2 Connectionless	Technology


Sixth edition of the GANP 	

Main Purpose	To make a more efficient use of the bandwith.

New Capabilities		Connection-less mode 2 uses a previously dormant feature (unnumbered information frames) instead of information frames.

Description		Connection-less VDL 2 is capable of transporting AOA messages, ATN messages and IPS messages. It reduces connection orientated complexity; while being efficient in its use, and extending the lifetime of the finite number of VDL 2 channels available. It is determined to be less complicated overall and a larger percentage of the complexity is in the ground system where it’s easier to maintain and less expensive.
Additionally, connection-less will provide better performance (fewer Provider Aborts and lower propagation times).
This evolution offers opportunities for compliance based on performance-equivalence for State aircraft.

Maturity Level	Concept

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Departure   En-route   Arrival   Taxi-in 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	COMI-B0/4 - VHF Data Link (VDL) Mode 2 Basic

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructure

Connectionless VDL-M2
operational usage & protocols
· 
ICAO Doc 9776 VDL2 Technical Manual
· AEEC 631-6 • DO-281B (RTCA
Minimum Operational Performance Standard) • ED-92B (EUROCAE MOPS)
· DO-224C (RTCA Minimum Aviation System Performance Standard)

ANSP
Aircraft manufacturer

2030



Airborne system capability

Communicati on infrastructure

Connectionless VDL-M2 Digital Airborne Radio Transceiver

Existing VDL Mode 2 requires airplanes and ground stations to establish an explicit connection. This is less efficient than connectionless VDL Mode 2 because of resulting overhead message traffic for link establishment, ground station handoff, etc. Existing VDL Mode 2 is also less robust because airplanes will accept an uplink only from a connected ground station and ground stations will accept a downlink only from a connected airplane. • AEEC 631-6
· DO-281B (RTCA Minimum Operational Performance Standard) • ED-92B (EUROCAE MOPS)

ANSP
Aircraft manufacturer

2025



Ground system infrastructur e

Communicati on infrastructure

Connectionless VDL-M2 Digital Ground Radio Transceiver

Existing VDL Mode 2 requires airplanes and ground stations to establish an explicit connection. This is less efficient than connectionless VDL Mode 2 because of resulting overhead message traffic for link establishment, ground station handoff, etc. Existing VDL Mode 2 is also less robust because airplanes will accept an uplink only from a connected ground station and ground stations will accept a downlink only from a connected airplane. • DO-224C (RTCA Minimum Aviation System Performance Standard)

ANSP
Aircraft manufacturer

2025




Sixth edition of the GANP 	
Main Purpose
To improve efficiency and cost-effectiveness of SATCOM globally. SATCOM Performance Class A
defines more stringent (compared to Class B) performance requirements necessary to support future concepts of SESAR/NextGen/CARATS.
New Capabilities
Improved resiliency
Reduced operational costs Improved capacity Support B3 Message Sets
Technology
SATCOM Class A voice and data
COMI-B3/2


Description		SATCOM Class A will make use of existing and future commercially available constellations to provide multilink operations and thus improved capacity, availability and resiliency.
This evolution offers opportunities for compliance based on performance-equivalence for State aircraft.
Maturity Level	Concept

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 Taxi-out   Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Protocols	Communicati
on infrastructure

SATCOM Class A operational usage and protocols

SATCOM Performance Class A covers more stringent (compared to Class B) performance requirements and will be applicable to future SATCOM systems SATCOM Performance Class A covers the performance requirements of full 4D operations and operations required to support the SESAR/NextGEN/CARATS future concepts. SATCOM Performance Class A requirements correspond to the Baseline 3 (B3 ) requirements. Class A will cover remote, oceanic as well as continental operations/domestic. Class A performance requirements are expected to serve in particular as design guidelines for the definition and specification of future SATCOM systems to support the future aviation requirements.

 ANSP 	2031




Sixth edition of the GANP 	
Technology
L-band Digital Aeronautical Communication
System (LDACS)
COMI-B3/3


Main Purpose	To:

support improved Message Sets (B2) including accurate aircraft trajectory for improved 4D flight path;
provide for more efficient data communications; increase security.


New Capabilities	Broadband communications.
Supports safety communications. IPS based system.
Improved security.

Description		LDACS (L-band Digital Aeronautical Communications System) is the future terrestrial air-ground data link. It is a frequency division duplex (FDD) configuration utilizing Orthogonal Frequency Division Multiplexing (OFDM), reservation based access control and advance network protocols (i.e. IPS).

Maturity Level	Validation

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 Taxi-out   Departure   En-route   Arrival   Taxi-in 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS
There are currently no enablers.







Sixth edition of the GANP 	

Main Purpose 		To:

provide more efficient data communications; increase security;
reduce cost;
improve performance;
take advantage of newer technologies sooner;
enable the global exchange of safety critical information.
Technology
Links meeting requirements for safety critical
communication
COMI-B3/4


New Capabilities 		Broadband Communications
Supports Safety communications IPS Based System
Improved Security
Enable a single IP-based global operating network for all information


Description		Broadband satellite and cellular services are used for safety-critical communications. Through the use of a multi-sensor concept, a combination of these systems can be used together to meet the safety critical and regularity of flight performance, interoperability and certification
requirements, reducing the system cost while improving the overall performance of the network and the resiliency of the system. LDACS and AeroMACS are other candidate solutions for use in the en-route/terminal area and airport surface respectively.

Maturity Level	Concept

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 Taxi-out   Departure   En-route   Arrival   Taxi-in 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Categoryservice provider
Communication


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Ground system infrastructur eservice provider
Communication


Communicati on infrastructure

Commercial ground system use

Future improvements to ground based commercial systems will allow safety critical information to be transferred on existing commercial systems.

2031



Space system infrastructur e

Communicati on infrastructure

Commercial space system use

Future improvements to satellite-based data transfer services as well as the addition of new satellites will allow safety critical communication to utilize commercial satellites. Likely require exploration of hybrid satellite constellation services

2031


COMS


COMS-B0/1	CPDLC (FANS 1/A & ATN B1) for domestic and procedural airspace

Technology



Sixth edition of the GANP 	

Main Purpose	Supports :

reduction of voice channel congestion and increase of capacity in domestic airspace, improvement of communication and surveillance in airspace where procedural separation is being applied.

New Capabilities  As a complement to voice communications, controller–pilot data link communications (CPDLC) provides the controller and the pilot with the ability to communicate through exchange of data link messages.
Description	Depending on the specific implementations, other advantages associated with CPDLC include:

1. in certain airspace, direct controller-pilot communications (DCPC) where it was not previously available;
2. allowing the flight crew to print messages;
3. allowing messages to be stored and reviewed as needed;
4. reducing flight crew-input errors by allowing the loading of information from specific uplink messages, such as route clearances or frequency change instructions, into other aircraft systems, such as the FMS or radios;
5. allowing the flight crew to request complex route clearances, which the controller can respond to without having to manually enter a long string of coordinates;
6. reducing flight crew workload by supporting automatically transmitted reports when a specific event occurs, such as crossing a waypoint and the loading of clearance information directly into the flight management system; and
7. reducing controller workload by providing automatic flight plan updates when specific downlink messages (and responses to some uplink messages) are received.
For domestic airspaces, ATN B1 CPDLC services provide management of the ATC data link and voice communications, check of ATC microphone stuck and exchange of a limited set of ATC clearances and requests. The vast majority of ATN B1 aircraft do not support any automatic integration of CPDLC instructions into the aircraft Flight Management System.
For procedural airspaces, FANS 1/A CPDLC services provide management of the ATC data link and voice communications, exchange of an extensive set of ATC clearance and requests, reporting of aircraft derived information (including Position Reporting). The vast majority of FANS 1/A aircraft support automatic integration of CPDLC instructions into the aircraft Flight Management System (even though implementations are not harmonized across the fleet due to lack of standardization).

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	

	 Tactical-During ops 
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
COMI-B0/1 - Aircraft Communication Addressing and Reporting System
(ACARS)
Relation-technology option
COMI-B0/2 - Aeronautical Telecommunication Network/Open System
Interconnection (ATN/OSI)

ENABLERS


Enabler CategoryAircraft manufacturer
ANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Communicati on service

CPDLC
procedures and monitoringAircraft operator


Requirements and guidance to support deployment of CPDLC operations, such as : Annex 10 Vol II ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management ICAO Doc 10037 Edition 1 Global Operational Datalink Manual (GOLD)

2013



Airborne system capability

Communicati on service

FANS 1/A
CPDLC aircraft system

Technical standards to ensure operational and technical interoperability, such as : Annex 10 Vol II ED100/DO258, FANS 1/A
Interoperability RequirementsAircraft operator
Aircraft manufacturer


2002



Airborne system capability

Communicati on service

ATN B1 CPDLC
aircraft system

Technical standards to ensure operational and technical interoperability, such as : Annex 10 Vol II ED110B/DO280B, ATN
B1 Interoperability Requirements ED120/DO290, Domestic SPR

2007



Ground system infrastructur e

Communicati on service

FANS 1/A
CPDLC Ground System

Technical standards to ensure operational and technical interoperability, such as : Annex 10 Vol II ED100/DO258, FANS 1/A
Interoperability Requirements

ANSP
Ground systems supplier

2002



Ground system infrastructur e

Communicati on service

ATN B1 CPDLC
Ground System

Technical standards to ensure operational and technical interoperability, such as : Annex 10 Vol II ED110B & ED120
ED100/DO258, FANS 1/A Interoperability RequirementsAircraft manufacturer
ANSP


ANSP
Ground systems supplier

2007



Training	Communicati on serviceAircraft operator
Aircraft operator
Aircraft manufacturer


Training requirements for CPDLC (FANS 1/A & ATN B1)
for domestic and procedural airspace

Flight Crew Training, Maintenance and Flight Operations Training, controllers training ICAO Doc 10037 Edition 1 Global Operational Data link Manual (GOLD)

2013

	Regulatory
	Equipage
	CPDLC
	Airspace requirements and separation
	ANSP
	CAA
	
	2013

	provisions
	requirements
or/and
	Requirements
and/or mandates
	standards, with associated means of
compliance. References: Amendment of
	Aircraft operator
	
	














COMS-B0/2	ADS-C (FANS 1/A) for procedural airspace	Technologymandates
Regional Supplementary Procedures –
Doc 7030 (PAC, NAT and EUR)
Regulatory	SMS
provisions
CPDLC Safety
Management System
Requirements to support local safety
cases. References: Annex 19 Annex 11
PANS ATM 4444
 ANSP 
2013



Sixth edition of the GANP 	

Main Purpose	Supports improvement of surveillance in airspace where procedural separation is being applied.

New Capabilities	ADS-C (FANS 1/A) provides aircraft position and projected route information (i.e. next two waypoints ahead of aircraft).
Description		The ADS-C capability provides automatically, without pilot intervention, an ATS unit with information concerning the aircraft position and projected profile for the flight at time intervals, events or on demand dictated by the ground needs.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 En-route 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology need	COMI-B0/1 - Aircraft Communication Addressing and Reporting System
(ACARS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational Communicati ADS-C
procedures	on service	procedures and
monitoring
Requirements and guidance to support
deployment of CPDLC operations, such as : Annex 10 Vol II ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management ICAO Doc 10037 Edition 1 Global Operational Datalink Manual (GOLD)
2013
Aircraft manufacturer
Aircraft operator
Airborne
system capability
Communicati
on service
FANS 1/A ADS-
C aircraft system
Technical standards to ensure operational
and technical interoperability, such as : Annex 10 Vol II ED100/DO258, FANS 1/A
Interoperability Requirements
Aircraft
manufacturer	2002
Aircraft operator
Ground
system infrastructur e
Communicati
on service
FANS 1/A ADS-
C Ground System
Technical standards to ensure operational
and technical interoperability, such as : Annex 10 Vol II ED100/DO258, FANS 1/A
Interoperability Requirements
ANSP
Ground systems supplier
2002
Training
Communicati
on service
Training
requirements for ADS-C (FANS
1/A) for procedural
airspace
Flight Crew Training, Maintenance and
Flight Operations Training and air traffic controllers ICAO Doc 10037 Edition 1 Global Operational Datalink Manual (GOLD)
2013
Aircraft manufacturer
Aircraft operator
Regulatory
provisions
Equipage
requirements or/and mandates
ADS-C
Requirements and/or mandates
Airspace requirements and separation
standards, with associated means of compliance. References: Amendment of Regional Supplementary Procedures – Doc 7030 (PAC and NAT)
ANSP	CAA	2013
Regulatory	SMS
provisions
ADS-C Safety
Management System
Requirements to support local safety
cases. References: Annex 19 Annex 11
PANS ATM 4444
 ANSP 
2013
ANSP




















ANSP








Aircraft operator











Sixth edition of the GANP 	
Main Purpose
Supports:
reduction of voice channel congestion and increase of capacity in domestic airspace, introduction of performance-based reduced separation minima in procedural airspace.
New Capabilities	FANS 1/A+ CPDLC systems (along with associated air-ground network and physical layers) are
demonstrated compliant with RCP240 (procedural) and RCP130 (domestic).
Technology
PBCS approved CPDLC (FANS 1/A+) for
domestic and procedural airspace
COMS-B1/1


Description [image: ]		In procedural airspace, RCP240 authorized CPDLC (FANS 1/A+) provides the controller with intervention capability, allowing when used in conjunction with other enablers (e.g. ADS-C and navigation capabilities), reduced separation minima and thus capacity increase.
In domestic airspace, RCP 130 compliant CPDLC (FANS 1/A+) provides a complementary means of communications for en-route routine communications and the extension of CPDLC for ground operations (e.g. departure clearance).
PBCS will also enhance airspace access for State aircraft as it would offer opportunities for application of performance-equivalence.


Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Communicati CPDLC
procedures	on service	procedures and
monitoring
Requirements and guidance to support
deployment of CPDLC operations, such as : Annex 10 Vol II ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management ICAO Doc 10037 Edition 1 Global Operational Datalink Manual (GOLD)
2013
Operational Communicati Datalink
procedures	on service	performance
requirements and monitoring
Guidance to support deployment of
Performance Based operations, such as: ICAO Doc 9869 Third Edition Performance-Based Communication and Surveillance (PBCS) Manual
2019
Aircraft operator
Aircraft manufacturer
ANSP

	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
OPERATIONS 	
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
COMS-B0/1 - CPDLC (FANS 1/A & ATN B1) for domestic and procedural
airspace

















	ANSP
	

	Aircraft manufacturer

	Aircraft operator

	Communication

	service provider





Airborne system capability

Communicati on service

FANS 1/A+
CPDLC aircraft system

Technical standards to ensure operational and technical interoperability, such as: Annex 10 Vol II ED122/DO306, including Change 1 & 2, Oceanic Remote Safety and Performance Requirements ED100A/DO258A, FANS 1/A+
Interoperability RequirementsGround systems supplier
ANSP


2007



Ground system infrastructur e

Communicati on service

FANS 1/A+
CPDLC Ground System

Technical standards to ensure operational and technical interoperability, such as : Annex 10 Vol II ED122/DO306, including Change 1 & 2, Oceanic Remote Safety and Performance Requirements ED100A/DO258A, FANS 1/A+
Interoperability RequirementsAircraft manufacturer
ANSP


2007



Training	Communicati on serviceAircraft operator


Training requirements for PBCS approved CPDLC (FANS
1/A+) for domestic and procedural airspace

Controllers training, Flight Crew Training, Maintenance and Flight Operations Training. ICAO Doc 10037 Edition 2 Global Operational Datalink Manual (GOLD)

2019



Regulatory provisions

Equipage requirements or/and mandates

CPDLC PBCS
Requirements and/or mandates

Airspace requirements and separation standards, with associated means of compliance. References: Amendment of Regional Supplementary Procedures – Doc 7030 (PAC and NAT) Annex 6 Annex 11 Annex 15 ICAO Doc 9869 Second Edition Performance-Based Communication and Surveillance (PBCS) Manual

ANSP	CAA
Aircraft operator

2016



Regulatory provisions

SMS	CPDLC PBCS
Safety Management SystemAircraft operator


Requirements to support local safety cases. References: Annex 19 Annex 11
PANS ATM 4444

 ANSP 	2013

Regulatory provisions

Operational Approval

PBCS Approval	Requirements and guidance for PBCS
operational authorization in Annex 6 and Doc 9869, 3rd Edition

 CAA 

2019

Aircraft operator
Aircraft manufacturer








Sixth edition of the GANP 	

Main Purpose 		Supports introduction of performance-based reduced separation minima in procedural airspace.
Technology
PBCS approved ADS-C (FANS 1/A+) for
procedural airspace
COMS-B1/2


New Capabilities 	 FANS 1/A+ ADS-C systems (along with associated air-ground network and physical layers) are demonstrated compliant with RSP180.
Description [image: ]		ADS-C (FANS 1/A) RSP180 authorized provides separation assurance, allowing when used in conjunction with other enablers (e.g. CPDLC and navigation capabilities), reduced separation minima and thus capacity increase.
PBCS will also enhance airspace access for State aircraft as it would offer opportunities for application of performance-equivalence.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
COMS-B0/2 - ADS-C (FANS 1/A) for procedural airspace
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Communicati ADS-C
procedures	on service	procedures and
monitoring
Requirements and guidance to support
deployment of CPDLC operations, such as : Annex 10 Vol II ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management ICAO Doc 10037 Edition 1 Global Operational Datalink Manual (GOLD)
2013
Airborne	Communicati FANS 1/A+
system	on service	ADS-C aircraft capability		system
Technical standards to ensure operational
and technical interoperability, such as: Annex 10 Vol II ED122/DO306, including Change 1 & 2, Oceanic Remote Safety and Performance Requirements ED100A/DO258A, FANS 1/A+
Interoperability Requirements
2007
Aircraft operator
Aircraft manufacturer
Aircraft operator
Aircraft manufacturer
ANSP



Ground system infrastructur e

Communicati on service

FANS 1/A+
ADS-C Ground System

Technical standards to ensure operational and technical interoperability, such as: Annex 10 Vol II ED122/DO306, including Change 1 & 2, Oceanic Remote Safety and Performance Requirements ED100A/DO258A, FANS 1/A+
Interoperability RequirementsAircraft manufacturer
ANSP


ANSP
Ground systems supplier

2007



Training	Communicati on serviceAircraft operator


Training requirements for PBCS approved ADS-C (FANS
1/A+) for procedural airspace

Controllers training, Flight Crew Training, Maintenance and Flight Operations Training. ICAO Doc 10037 Edition 1 Global Operational Datalink Manual (GOLD)

2016



Regulatory provisions

SMS	ADS-C Safety Management System

Requirements to support local safety cases. References: Annex 19 Annex 11
PANS ATM 4444

 ANSP 	2013

Regulatory provisions

Equipage requirements or/and mandates

ADS-C PBCS
Requirements and/or mandates

Airspace requirements and separation standards, with associated means of compliance. References: Amendment of Regional Supplementary Procedures – Doc 7030 (PAC and NAT) Annex 6 Annex 11 Annex 15 ICAO Doc 9869 Second Edition Performance-Based Communication and Surveillance (PBCS) Manual

 ANSP   CAA 

2016

Operational procedures

Communicati on service

Datalink performance requirements and monitoring (ADS- C)

Guidance to support deployment of Performance Based operations, such as: ICAO Doc 9869 Second Edition Performance-Based Communication and Surveillance (PBCS) Manual


 ANSP 
Aircraft manufacturer


Aircraft operator

 Communication 
 service provider 

2016



Regulatory provisions

Operational Approval

PBCS Approval (RSP 180)

Requirements and guidance for PBCS operational authorization in Annex 6 and Doc 9869, 2nd Edition

 CAA 

2016

Aircraft operator
Aircraft operator



Sixth edition of the GANP 	
Main Purpose
Increase quality of voice communications in procedural airspace without VHF coverage.
New Capabilities
Use of SATVOICE for all types of ATS communications (routine and emergency/urgency
communications).
Technology
SATVOICE (incl. routine communications) for
procedural airspace
COMS-B1/3


Description [image: ]		A priority level is used by dedicated networks and the aircraft system to pre-empt calls of lower priority, if necessary, and establish precedence for incoming calls of higher priority (usually routine ATS communication will be Priority 2 out of 4, Priority 1 being dedicated to distress/urgent calls).
PBCS will also enhance airspace access for State aircraft as it would offer opportunities for application of performance-equivalence.


Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory
provisions
Equipage
requirements or/and mandates
Requirements for
the use of SATVOICE
Annex 10 , Volume III Annex 4 PANS-
ATM (Doc 4444) PANS-AIM (Doc 10066)
2016
Regulatory	SMS
provisions
SATVOICE
Safety Management System
Requirements to support local safety
cases. References: Annex 19 Annex 11
PANS ATM 4444
 ANSP 
2013
Operational -
procedures
SATVOICE
procedures
Doc 10038, Satellite Voice Operations
Manual (SVOM)
 ANSP 
2019
Aircraft operator
Aircraft manufacturer

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
COMI-B0/5 - Satellite communications (SATCOM) Class C Data







	ANSP
	CAA
	

	Aircraft manufacturer

	Aircraft operator

	Communication service provider

	Satellite provider




	Aircraft manufacturer

	Aircraft operator

	Communication

	service provider

























COMS-B2/1	PBCS approved CPDLC (B2) for domestic and procedural airspaceOperational -
procedures
SATVOICE
performance monitoring
Reference: Performance-Based
Communication and Surveillance (PBCS) Manual, Second Edition.
2016
Airborne
system capability
Aircraft
system
SATVOICE
airborne system
References: Annex 10, Volume III Manual
on the Aeronautical Mobile Satellite (Route) Service. (Doc 9925)
2016
Ground
system infrastructur e
-
SATVOICE
ground system
References: Annex 10, Volume III Manual
on the Aeronautical Mobile Satellite (Route) Service. (Doc 9925)
ANSP
Ground systems supplier
2016
Training
-
Training
requirements for SATVOICE
SATVOICE training for flight crew, radio
operator and air traffic controller References: Doc 10038, Satellite Voice Operations Manual (SVOM), Edition 1
2019
Airspace user
ANSP
Aircraft operator
Aircraft manufacturer
ANSP


Technology


Sixth edition of the GANP 	

Main Purpose		Provision of Air Traffic Services (ATS), with the extension of data link communications use in support of various ATM enhancements among which:
Trajectory-based operations, with new CPDLC messages to uplink route amendments (with standardized automation rules to ensure consistent Flight Management System implementation among the aircraft fleet),
Surface operations, with new CPDLC TAXI (D-TAXI) messages.

New Capabilities	New generation of CPDLC application, named Baseline 2, designed to:

perpetuate legacy data link operations in procedural and domestic airspace, introduce new data link services (e.g. 4D trajectory exchange, D-TAXI).

Description		Baseline 2 data link capabilities (CPDLC and ADS-C) support provision of data communications in all operational environments e.g., continental, oceanic, and surface in support of provision of air traffic control services.
Baseline 2 CPDLC has been designed to be independent of the underlying technologies.

PBCS will also enhance airspace access for State aircraft as it would offer opportunities for application of performance-equivalence.

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	


ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Communicati Datalink
procedures	on service	performance
requirements and monitoring
Guidance to support deployment of
Performance Based operations, such as: ICAO Doc 9869 Third Edition Performance-Based Communication and Surveillance (PBCS) Manual
2019
Operational Communicati CPDLC (B2)
procedures	on service	procedures and
monitoring
Requirements and guidance to support
deployment of CPDLC operations, such as: Annex 10 Vol II ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management ICAO Doc 10037 Edition 2 Global Operational Datalink Manual (GOLD)
2024
Aircraft operator
Aircraft manufacturer
ANSP
ANSP

	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Taxi-out
Departure
En-route
Arrival
Taxi-in


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
COMS-B0/1 - CPDLC (FANS 1/A & ATN B1) for domestic and procedural
airspace
Evolution
COMS-B1/1 - PBCS approved CPDLC (FANS 1/A+) for domestic and
procedural airspace
Relation-technology need
COMI-B0/2 - Aeronautical Telecommunication Network/Open System
Interconnection (ATN/OSI)
Relation-benefit
COMI-B2/1 - Air-Ground ATN/IPS








	Aircraft manufacturer

	Aircraft operator

	Communication

	service provider





Airborne system capability

Communicati on service

Baseline 2 CPDLC aircraft system

Technical standards to ensure operational and technical interoperability, such as: Annex 10 Vol II ED228A/DO350A,
Baseline 2 Safety and Performance Requirements ED229A/DO351A, Baseline 2 Interoperability Requirements ED230A/DO352A, Baseline 2 FANS 1/A Accommodation Interoperability Requirements ED232A/DO353A, Baseline 2 ATN B1 Accommodation Interoperability RequirementsGround systems supplier
ANSP


2016



Ground system infrastructur e

Communicati on service

Baseline 2 CPDLC Ground System

Technical standards to ensure operational and technical interoperability, such as: Annex 10 Vol II ED228A/DO350A,
Baseline 2 Safety and Performance Requirements ED229A/DO351A, Baseline 2 Interoperability Requirements ED230A/DO352A, Baseline 2 FANS 1/A Accommodation Interoperability Requirements ED232A/DO353A, Baseline 2 ATN B1 Accommodation Interoperability RequirementsAircraft manufacturer
ANSP


2016



Training	Communicati on serviceAircraft operator


Training requirements for PBCS approved CPDLC (B2) for
domestic and procedural airspaceCAA


Controllers training, Flight Crew Training, Maintenance and Flight Operations Training. ICAO Doc 10037 Edition 2 Global Operational Data link Manual (GOLD)

2019



Regulatory provisions

Operational Approval

PBCS Approval	Requirements and guidance for PBCS
operational authorization in Annex 6 and Doc 9869, 3rd Edition

2019



Regulatory provisionsAircraft operator


SMS	CPDLC PBCS
(B2) Safety Management System

Requirements to support local safety cases. References: Annex 19 Annex 11
PANS ATM 4444

 ANSP 	2013

Aircraft operator
Aircraft manufacturer








Sixth edition of the GANP 	

Main Purpose 			Provision of Air Traffic Services (ATS), with the extension of data link communications use in support of various ATM enhancements among which:
Trajectory-based operations, in particular with ADS-C Extended Project Profile (i.e. predicted route ahead of the aircraft, up to 128 waypoints with their predicted level, speed and time).
PBCS Approved ADS-C (B2) for domestic and	Technology
procedural airspace
COMS-B2/2


New Capabilities 	 New generation of ADS-C applications, named Baseline 2, designed to:

[image: ] perpetuate legacy data link operations in procedural airspace [image: ] new data link services (e.g.4D trajectory exchange)

Description [image: ]		Baseline 2 data link capabilities (CPDLC and ADS-C) support provision of data communications in all operational environments e.g., continental, oceanic, and surface in support of provision of air traffic control services.
Baseline 2 ADS-C has been designed to be independent of the underlying technologies.

PBCS will also enhance airspace access for State aircraft as it would offer opportunities for application of performance-equivalence.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Communicati Datalink
procedures	on service	performance
requirements and monitoring (B2 ADS-C)
Guidance to support deployment of
Performance Based operations, such as: ICAO Doc 9869 Fourth Edition Performance-Based Communication and Surveillance (PBCS) Manual
2024
ANSP

	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
COMS-B1/2 - PBCS approved ADS-C (FANS 1/A+) for procedural
airspace
Relation-technology need
COMI-B0/2 - Aeronautical Telecommunication Network/Open System
Interconnection (ATN/OSI)
Relation-benefit
COMI-B2/1 - Air-Ground ATN/IPS








	Aircraft manufacturer

	Aircraft operator

	Communication

	service provider



Operational procedures

Communicati on service

ADS-C (B2)
procedures and monitoringAircraft operator


Requirements and guidance to support deployment of CPDLC operations, such as: Annex 10 Vol II ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management ICAO Doc 10037 Edition 2 Global Operational Datalink Manual (GOLD)

2024



Airborne system capability

Communicati on service

Baseline 2 ADS- C aircraft system

Technical standards to ensure operational and technical interoperability, such as: Annex 10 Vol II ED228A/DO350A,
Baseline 2 Safety and Performance Requirements ED229A/DO351A, Baseline 2 Interoperability Requirements ED230A/DO352A, Baseline 2 FANS 1/A Accommodation Interoperability Requirements ED232A/DO353A, Baseline 2 ATN B1 Accommodation Interoperability Requirements

2016



Ground system infrastructur e

Communicati on service

Baseline 2 ADS- C Ground System

Technical standards to ensure operational and technical interoperability, such as: Annex 10 Vol II ED228A/DO350A,
Baseline 2 Safety and Performance Requirements ED229A/DO351A, Baseline 2 Interoperability Requirements ED230A/DO352A, Baseline 2 FANS 1/A Accommodation Interoperability Requirements ED232A/DO353A, Baseline 2 ATN B1 Accommodation Interoperability RequirementsAircraft manufacturer
ANSP


ANSP
Ground systems supplier

2016



Training	Communicati on serviceAircraft operator


Training requirements for PBCS approved ADS-C (B2) for
domestic and procedural airspace

Controllers training, Flight Crew Training, Maintenance and Flight Operations Training. ICAO Doc 10037 Edition 2 Global Operational Data link Manual (GOLD)

2019



Regulatory provisions

SMS	ADS-C PBCS
(B2) Safety Management SystemAircraft operator


Requirements to support local safety cases. References: Annex 19 Annex 11
PANS ATM 4444

 ANSP 	2013

Regulatory provisions

Operational Approval

PBCS Approval (RSP 160)

Requirements and guidance for PBCS operational authorization in Annex 6 and Doc 9869, 4th Edition

 CAA 

2024

Aircraft operator
Aircraft manufacturer
Aircraft manufacturer
ANSP



COMS-B2/3
PBCS approved SATVOICE (incl. routine
communications) for procedural airspace
Technology


[image: ] Sixth edition of the GANP 	

Main Purpose [image: ]	Supports introduction of reduced separation minima in procedural airspace.

New Capabilities [image: ]  SATVOICE systems are demonstrated compliant with a new RCP specification (to be developed).

Description [image: ]		In procedural airspace, PBCS approved SATVOICE systems provides the controller with intervention capability, allowing when used in conjunction with other enablers (e.g. ADS-C or space- based ADS-B and navigation capabilities), reduced separation minima and thus capacity increase.
PBCS will also enhance airspace access for State aircraft as it would offer opportunities for application of performance-equivalence.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
COMS-B1/3 - SATVOICE (incl. routine communications) for procedural
airspace
Relation-technology need
COMI-B0/5 - Satellite communications (SATCOM) Class C Data
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory	SMS
provisions
SATVOICE
PBCS SMS for procedural airspace
Requirements to support local safety
cases. References: Annex 19 Annex 11
PANS ATM 4444
 ANSP 
2013
Operational -
procedures
SATVOICE
PBCS
operational procedures for procedural airspace
PANS-ATM (Doc 4444), Procedures for
Air Navigation Services — Air Traffic Management Doc 10038, Satellite Voice Operations Manual (SVOM), Edition 2
 ANSP 
2024
Aircraft operator
Aircraft manufacturer



Operational procedures

-	SATVOICE
PBCS
performance monitoring for procedural airspaceAircraft operator
Aircraft manufacturer


Performance-Based Communication and Surveillance (PBCS) Manual, Edition 4

2024




Airborne system capability

Aircraft system

SATVOICE
PBCS airborne system for procedural airspace

Annex 10, Volume III Manual on the Aeronautical Mobile Satellite (Route) Service. (Doc 9925)

2024



Ground system infrastructur e

-	SATVOICE
PBCS ground system for procedural airspace

Annex 10, Volume III Manual on the Aeronautical Mobile Satellite (Route) Service. (Doc 9925)

ANSP
Ground systems supplier

2024



Regulatory provisions

Operational Approval

SATVOICE PBCS
operational approval for procedural airspace

Requirements and guidance for PBCS operational authorization in Annex 6 and Doc 9869, 4th Edition.

CAA
Aircraft operator

2024



Training	-	Training for SATVOICE
PBCS for procedural airspace

Doc 10038, Satellite Voice Operations Manual (SVOM), Edition 2

ANSP
Aircraft operator

2024

ANSP
Aircraft manufacturer
Aircraft operator
Communication
service provider




Sixth edition of the GANP 	
Main Purpose
Supports dynamic PBN rerouting and advanced interval management operations.
New Capabilities	Extension of B2 CPDLC services to introduce instructions for dynamic RNP and advanced interval
management.

Description
Maturity Level
Concept
Extended CPDLC (B2 incl. Adv-IM and dynamic	Technology
RNP) for dense and complex airspace
COMS-B3/1


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
COMS-B2/1 - PBCS approved CPDLC (B2) for domestic and procedural
airspace

ENABLERS


Enabler CategoryAircraft manufacturer
ANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational proceduresAircraft operator


Communicati on service

CPDLC (B2 incl. Adv-IM and DRNP)
procedures and monitoring

Requirements and guidance to support deployment of CPDLC operations, such as: Annex 10 Vol II ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management ICAO Doc 10037 Edition x Global Operational Data link Manual (GOLD)

2028



Operational proceduresservice provider
Communication
Aircraft manufacturer


Communicati on service

Datalink performance requirements and monitoring (B2 incl. Adv-IM and DRNP)

Guidance to support deployment of Performance Based operations, such as: ICAO Doc 9869 Edition x Performance- Based Communication and Surveillance (PBCS) Manual

2028



Airborne system capabilityAircraft operator
Aircraft manufacturer
ANSP
Airport operator


Communicati on service

Baseline 2 CPDLC (B2 incl. Adv-IM and DRNP) aircraft system

Technical standards to ensure operational and technical interoperability, such as: Annex 10 Vol II ED228B/DO350B,
Baseline 2 Safety and Performance Requirements ED229B/DO351B, Baseline 2 Interoperability Requirements ED230B/DO352B, Baseline 2 FANS 1/A Accommodation Interoperability Requirements ED232B/DO353B, Baseline 2 ATN B1 Accommodation Interoperability Requirements

2023

Ground	Communicati Baseline 2
system	on service	CPDLC (B2 incl. infrastructur		Adv-IM and
e	DRNP) Ground
System
Technical standards to ensure operational
and technical interoperability, such as: Annex 10 Vol II ED228B/DO350B,
Baseline 2 Safety and Performance Requirements ED229B/DO351B, Baseline 2 Interoperability Requirements ED230B/DO352B, Baseline 2 FANS 1/A Accommodation Interoperability Requirements ED232B/DO353B, Baseline 2 ATN B1 Accommodation
Interoperability Requirements
ANSP
Ground systems supplier
2023
Training
Communicati
on service
Training
requirements for extended CPDLC (B2 incl. Adv-IM and DRNP) for domestic airspace
Controllers Training, Flight Crew Training,
Maintenance and Flight Operations Training. ICAO Doc 10037 Edition x Global Operational Data link Manual (GOLD)
2025
Aircraft manufacturer
Aircraft operator
Regulatory	SMS
provisions
CDPLC PBCS
(B2 incl. Adv-IM and DRNP) Safety Management System
Requirements to support local safety
cases. References: Annex 19 Annex 11
PANS ATM 4444
 ANSP 
2013
Regulatory	Operational
provisions	Approval
PBCS Approval
CPDLC (B2 incl. Adv-IM and DRNP)
Requirements and guidance for PBCS
operational authorization in Annex 6 and Doc 9869, X Edition
 CAA 
2028














ANSP



















Aircraft operator





Sixth edition of the GANP 	
Main Purpose
Supports dynamic PBN rerouting and advanced interval management operations.
New Capabilities	Extension of B2 ADS-C services to introduce reports for dynamic RNP and advanced interval
management.

Description
Maturity Level
Concept
Extended ADS-C (B2 incl. Adv-IM and dynamic	Technology
RNP) for dense and complex airspace
COMS-B3/2


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
COMS-B2/2 - PBCS Approved ADS-C (B2) for domestic and procedural
airspace

ENABLERS


Enabler CategoryANSP
Airport operator


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational proceduresAircraft manufacturer


Communicati on service

Datalink performance requirements and monitoring (B2 incl. Adv-IM and DRNP)

Guidance to support deployment of Performance Based operations, such as: ICAO Doc 9869 Edition x Performance- Based Communication and Surveillance (PBCS) Manual

2028



Operational proceduresservice provider
Communication
Aircraft operator


Communicati on service

ADS-C (B2 incl. Adv-IM and DRNP)
procedures and monitoring

Requirements and guidance to support deployment of CPDLC operations, such as: Annex 10 Vol II ICAO Doc 4444, Procedures for Air Navigation Services Air Traffic Management ICAO Doc 10037 Edition x Global Operational Data link Manual (GOLD)

2028



Airborne system capabilityAircraft operator
Aircraft manufacturer
Aircraft manufacturer
ANSP


Communicati on service

Baseline 2 ADS- C (B2 incl. Adv- IM and DRNP) aircraft system

Technical standards to ensure operational and technical interoperability, such as: Annex 10 Vol II ED228B/DO350B,
Baseline 2 Safety and Performance Requirements ED229B/DO351B, Baseline 2 Interoperability Requirements ED230B/DO352B, Baseline 2 FANS 1/A Accommodation Interoperability Requirements ED232B/DO353B, Baseline 2 ATN B1 Accommodation Interoperability Requirements

2023

Ground	Communicati Baseline 2 ADS-
system	on service	C (B2 incl. Adv- infrastructur		IM and DRNP)
e	Ground System
Technical standards to ensure operational
and technical interoperability, such as: Annex 10 Vol II ED228B/DO350B,
Baseline 2 Safety and Performance Requirements ED229B/DO351B, Baseline 2 Interoperability Requirements ED230B/DO352B, Baseline 2 FANS 1/A Accommodation Interoperability Requirements ED232B/DO353B, Baseline 2 ATN B1 Accommodation
Interoperability Requirements
ANSP
Ground systems supplier
2023
Training
Communicati
on service
Training
requirements for extended ADS-C (B2 incl. Adv-IM and DRNP) for domestic airspace
Controllers Training, Flight Crew Training,
Maintenance and Flight Operations Training. ICAO Doc 10037 Edition x Global Operational Data link Manual (GOLD)
2025
Aircraft manufacturer
Aircraft operator
Regulatory	SMS
provisions
ADS-C PBCS
(B2 incl. Adv-IM and DRNP) Safety Management System
Requirements to support local safety
cases. References: Annex 19 Annex 11
PANS ATM 4444
 ANSP 
2013
Regulatory	Operational
provisions	Approval
PBCS Approval
ADS-C (B2 incl. Adv-IM and DRNP)
Requirements and guidance for PBCS
operational authorization in Annex 6 and Doc 9869, X Edition
 CAA 
2028
ANSP
Aircraft operator

CSEP





Sixth edition of the GANP 	

Main Purpose 		To improve traffic situational awareness in all phases of flight.
Basic airborne situational awareness during flight  Operational
operations (AIRB)
CSEP-B1/1


New Capabilities   [image: ] AIRB facilitates out-the-window visual acquisition of airborne traffic within visual range and traffic situational awareness for traffic beyond visual range.
[image: ] It enhances traffic situational awareness and quicker visual acquisition of targets through basic airborne situational awareness during flight operations enabled by the use of a cockpit display traffic information (CDTI).
[image: ] It supplements the flight crew’s out the window scan and radio communications listening.
[image: ] It supports the flight crew in integrating information from these sources into a comprehensive and accurate traffic picture including long traffic detection range.
[image: ] It also enables communication with surrounding aircraft on common/local frequency (e.g. turbulence reports, uncontrolled airfield operations).


Description [image: ]		The use of cockpit displays to provide the flight crew with a graphical depiction of traffic using relative range and bearing, supplemented by altitude, flight ID and other information. This
element represents the use of the cockpit display traffic information (CDTI) with appropriate ADS-B data filtered for traffic situational awareness. The CDTI is capable of merging data with TCAS. It is recommended to use the display where ACAS information is already provided (if ACAS-equipped)

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology benefit
ACAS-B1/1 - ACAS Improvements
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory	Certification	Certification of
provisions	CDTI for airborne situational awareness
References: ICAO Annex 10 Volume IV
basic technical requirements ICAO Doc 9994 ADS-B IN equipment/function compliant with DO-317B/ED194A (2015)
2015
Operational Operations	SOPs for the use
procedures	of CDTI for AIRB
References: PANS-OPS (Doc 8168)
operation of ADS-B IN traffic display (2016) Standard Operating Procedures
2013
Aircraft operator
Aircraft manufacturer
CAA
Aircraft operator



Airborne	Surveillance
system capability
ADS-B IN
equipment/functi on
ADS-B IN equipment/function compliant
with DO-317B/ED194A (2015)
Airspace user	2015
Aircraft manufacturer
Airborne
system capability
Aircraft
system
CDTI
Cockpit Display of Traffic Information
(CDTI). The CDTI may be shared with ACAS information traffic display but we should not assume this capability is only for ACAS-equipped aircraft. References:
2013
Training
-
Training
requirements for AIRB
The appropriate use of the traffic display
could be evaluated during recurrent training on ACAS. The equipage of AIRB capability is unknown to ATC. The use of AIRB must remain transparent to ATC. References:
2013
Aircraft operator
Aircraft manufacturer
Aircraft operator

[image: ]DEPLOYMENT APPLICABILITY
Operational conditions:
AIRB may be introduced in a partial equipage of ADS-B OUT, in which only some aircraft are equipped with ADS-B OUT.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	

















Direct benefits
	Safety and efficiency: Improving the flight crew’s decision-making process and the resulting actions for the safe and efficient operation of the flight with earlier detection of developing unsafe situations and better flight trajectory execution. Note: NOTE: Benefits vary depending on the airspace and operational flight rules.
	




Airspace user
	

	
	Safety and efficiency: Identification of the traffic ahead, enabling direct pilot-to-pilot communications, in oceanic airspace, to request turbulence information. Note: NOTE: Benefits vary depending on the airspace and operational flight rules.
	


Airspace user

	
	Vertical flight efficiency: Saving up to 15 000 Kg fuel per aircraft annually in North Atlantic airspace (5 min separation, about 40 NM). Substantially higher benefits in larger separation environments
	


Aircraft operator
	

	
	Safety: Reduced weather turbulence encounters through direct pilot-to-pilot communications Enhanced traffic situation awareness
	

Airspace user

	
	




	Type
	Operational description
	Benefitting stakeholder(s)

	
	Improve situational awareness of the flight crew
	
Airspace user

	
Indirect benefits
	Improved efficiency, reduced exchanges of R/T.
	
ANSP



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve mid-air collision avoidance (safety net)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)

	




Safety
	
	



Improve separation provision (at a planning horizon > 2 minutes)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)




Sixth edition of the GANP 	
Main Purpose
To assist pilots in maintaining own separation during successive visual approach procedures. VSA
is defined to support aircraft performing successive visual approach and landing operations.
New Capabilities	VSA is a situational awareness capability that offers a support tool for pilots to conduct existing
procedures described in PANS-ATM (6.5.3.4 and 6.5.3.5). It assist the flight crew in maintaining own separation and quicker visual acquisition of preceding aircraft during successive visual approach procedures enabled by the use of a CDTI. It supplements the flight crew’s out the window scan and radio communications listening.
Operational
Visual Separation on Approach (VSA)
CSEP-B1/2


Description [image: ]	This element is used to support existing procedures, i.e., the pilot can use the traffic display to support his visual scan of the preceding aircraft during the approach procedure if the preceding aircraft is transmitting ADS-B OUT surveillance data.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology benefit
ACAS-B1/1 - ACAS Improvements

ENABLERS


Enabler CategoryAircraft manufacturer
CAA


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisionsAircraft operator


Certification	Certification of
CDTI for airborne situational awareness

References: ICAO Annex 10 Volume IV basic technical requirements ICAO Doc 9994 ADS-B IN equipment/function compliant with DO-317B/ED194A (2015)

2015



Airborne system capabilityAircraft operator
Aircraft manufacturer


Surveillance	ADS-B IN
equipment/functi on

ADS-B IN equipment/function compliant with DO-317B/ED194A (2015)

Airspace user
Aircraft manufacturer

2015



Airborne system capability

Aircraft system

CDTI	Cockpit Display of Traffic Information (CDTI). The CDTI may be shared with ACAS information traffic display but we should not assume this capability is only for ACAS-equipped aircraft. References:

2013



Training	-	Training requirements for VSAAircraft operator


Training should be developed and given for the system functions, indications and interactions for each application/capability. The equipage of ADS-B IN is unknown to ATC. The use of ADS-B IN must remain transparent to ATC.

2013



Operational procedures

Operations	SOPs for the use
of CDTI for VSA

References: ICAO Doc 8168 - PANS- OPS; operation of ADS-B IN traffic display (2016)

2016



Airborne system capability

Surveillance	ADS-B OUT
equipment/functi on

ADS-B OUT capability required for the reference aircraft

2015

Aircraft operator

DEPLOYMENT APPLICABILITYAircraft operator

Operational conditions:
The application can be used by all suitably equipped aircraft during approach to any airports where own separation is used. VSA may be introduced in a partial equipage of ADS-B OUT environment, in which only some aircraft are equipped with ADS-B OUT. VSA is applicable for all types of runway configurations where successive visual approaches are in use (PANS-ATM 6.5.3).
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	





Direct benefits
	VSA improve the efficiency and safety of arrival traffic at airports.
	
Airport operator
	
ANSP

	
	The safety of the operation will be improved through the provision of accurate data to the pilots (e.g. preceding traffic ground speed) allowing them to better predict the evolution of the traffic.
	


Airport operator
	

	
	Improve situational awareness of the flight crew
	
Aircraft operator
	




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve separation provision (at a planning horizon > 2 minutes)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)






CSEP-B1/3	Performance Based Longitudinal Separation
Minima

Operational



Sixth edition of the GANP 	

Main Purpose	Reduced separation allowing more flights to operate in their optimum flight levels.

New Capabilities The ability of aircraft to accurately navigate along a specified path and the ability to provide via data communication the position, intent and current navigation performance of the aircraft allow flights to be cleared to fly at reduced longitudinal separations.
Description	50 NM, 30 NM and 5 minutes longitudinal separation have been made conditional on Required Communication Performance 240 (RCP 240) and Required Surveillance Performance 180 (RSP 180). Application of the separation may also require an RNP approval.
(Table to be inserted)

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 En-route 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology option	COMI-B0/3 - VHF Data Link (VDL) Mode 0/A Relation-technology option	COMI-B0/4 - VHF Data Link (VDL) Mode 2 Basic
Relation-technology option	COMS-B0/1 - CPDLC (FANS 1/A & ATN B1) for domestic and procedural
airspace

Relation-technology option	COMS-B1/1 - PBCS approved CPDLC (FANS 1/A+) for domestic and
procedural airspace

Relation-technology option	COMS-B0/2 - ADS-C (FANS 1/A) for procedural airspace

Relation-technology option	COMS-B1/2 - PBCS approved ADS-C (FANS 1/A+) for procedural
airspace

Relation-technology option	NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year


	Regulatory
provisions
	Operational
Approval
	Operational
Approval for performance- based longitudinal separation
	PBN, PBCS (when required)
	 CAA 
	
	2019

	
	
	
	
	
	
	

	Operational
	Design and
	Procedures for
	Design and use of operational procedures
	ANSP
	
	2019

	procedures
	operations
	PBLoSM
	shall be designed and used for the application of reduced longitudinal separation minima Reference : ICAO PBN, PBCS and GOLD manual
	
	
	

	
	
	
	
	
	
	

	Ground
	Surveillance
	Surveillance
	To support RSP 180
	ANSP
	
	2019

	system infrastructur e
	
	systems for PBLoSM
	
	
	
	

	
	
	
	
	
	
	

	Ground
	Navigation
	Navigation
	To support RNP 2, 4 or 10
	ANSP
	
	2019

	system infrastructur e
	
	systems for PBLoSM
	
	
	
	

	
	
	
	
	
	
	

	Ground
	Communicati
	Communication
	To support RCP 240
	ANSP
	
	2019

	system infrastructur e
	ons
	systems for PBLoSM
	
	
	
	

	
	
	
	
	
	
	

	Training
	-
	Training
	ATCO Training and Flight Crew Training
	ANSP
	
	2019

	requirements for	Train for PBN Reduced Longitudinal
PBLoSM	Separation Minima Provide training to
	Aircraft operator
	


staff prior to implementationAircraft manufacturer



Airborne system capability

Communicati on service

Communication capabilities for PBLoSM

Aircraft and crew approvals for appropriate RNP specifications Reference: Aircraft and crew approvals for RCP 240 and ADS-C/CPDLC

2019



Airborne system capabilityAircraft operator
Aircraft manufacturer


Navigation	Navigation
capabilities for PBLoSM

Aircraft and crew approvals for appropriate RNP specifications

2019



Airborne system capabilityAircraft operator
Aircraft manufacturer


Surveillance	Surveillance
capabilities for PBLoSM

Aircraft and crew approvals for appropriate RNP specifications Reference: Aircraft and crew approvals for RSP 180

2019

Aircraft operator


DEPLOYMENT APPLICABILITY
Operational conditions:
Applicable to oceanic airspace and/or remote areas.
Main intended benefits:









	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Improve what’s needed to reduce longitudinal separation minima
	
++
	
KPI06: En-route airspace capacity

	


Capacity
	

Capacity, throughput & utilization
	Take advantage of increased navigation precision (airspace with PBN operations) to implement route networks and airspace structures with smaller lateral and vertical safety buffers
	


++
	

KPI06: En-route airspace capacity






CSEP-B1/4	Performance Based Lateral Separation Minima	Operational


INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



Sixth edition of the GANP 	

Main Purpose	To increase airspace capacity and allow optimum utilization of available airspace.

New Capabilities		The ability of aircraft to accurately navigate along a specified path and the ability to provide via data communication the position, intent and current navigation performance of the aircraft allow flights to be cleared to fly at reduced lateral separations.

Description	This element describes the application of lateral separation of 23 NM between any combination of RNP 4 and RNP 2 approved aircraft operating on parallel or non-intersecting tracks.
Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 En-route 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology option	COMI-B0/3 - VHF Data Link (VDL) Mode 0/A

Relation-technology option
COMI-B0/4 - VHF Data Link (VDL) Mode 2 Basic
Relation-technology option
COMS-B0/1 - CPDLC (FANS 1/A & ATN B1) for domestic and procedural
airspace
Relation-technology option
COMS-B1/1 - PBCS approved CPDLC (FANS 1/A+) for domestic and
procedural airspace
Relation-technology option
COMS-B0/2 - ADS-C (FANS 1/A) for procedural airspace
Relation-technology option
COMS-B1/2 - PBCS approved ADS-C (FANS 1/A+) for procedural
airspace
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Operational Approval

Operational Approval for performance- based lateral separation

Approval of PBN, PBCS	 CAA 	2019

Operational procedures

Design and operations

Procedures for PBLaSM

Design and use of operational procedures for the application of reduced lateral separation minima Reference : ICAO PBN, PBCS and GOLD manual

 ANSP 	2019

Training	-	Training requirements for PBLaSM

ATCO training ATCO and Flight Crew training Performance Based Lateral Separation Minima Provide training to staff prior to implementation

 ANSP 

2019

Airborne system capabilityAircraft operator
Aircraft manufacturer


Communicati on service

Communication capabilities for PBLaSM

Aircraft and crew approvals for RCP 240

2019

Airborne system capabilityAircraft manufacturer


Navigation	Navigation
capabilities for PBLaSM

Aircraft and crew approvals for appropriate RNP specifications

2019

Airborne system capability

Surveillance	Surveillance
capabilities for PBLaSM

Aircraft and crew approvals for RSP 180

2019

Ground system infrastructur eAircraft operator
Aircraft operator
Aircraft manufacturer
Aircraft operator


Communicati ons

Communication systems for PBLaSM

To support the specified RCP	 ANSP 	2019




























	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Improve what’s needed to reduce lateral separation minima
	
++
	
KPI06: En-route airspace capacity






CSEP-B2/1	Interval Management (IM) Procedure	OperationalGround
system infrastructur e
Navigation
Navigation
systems for PBLaSM
To support the specified RNP
 ANSP 
2019
Ground
system infrastructur e
Surveillance
Surveillance
systems for PBLaSM
To support the specified RSP
 ANSP 
2019
DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



Sixth edition of the GANP 	

Main Purpose	The objective of the IM application is to achieve and/or maintain an assigned spacing between one aircraft and the designated aircraft (referred as the reference aircraft), using the guidance on the flight deck that enables the pilot to actively manage the spacing relative to the reference aircraft.
New Capabilities	This element allows management by the pilot of the assigned spacing from a reference aircraft using airborne tools.
Description	The air traffic controller chooses to use IM operations to manage the interval between aircraft when the aircraft need to be spaced closely together in an orderly manner or their timing synchronized. This is accomplished by the air traffic controller providing a clearance to the IM aircraft which includes the assigned interval. The assigned interval can be defined in time or distance. The pilot is responsible for identifying the reference aircraft (designated by the air traffic controller) and to implement the IM clearance. While some IM clearances will keep the IM aircraft on its current route and result only in speed management, other clearances may include a controller-defined path lengthening or shortening.
Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology benefit
ACAS-B1/1 - ACAS Improvements
Relation-benefit
ASUR-B2/1 - Evolution of ADS-B and Mode S
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Operations	Procedures for
procedures	the use of IM
PANS-ATM/PANS-OPS Interval
Management Procedure (To be developed)
ANSP
Aircraft operator
2025
Airborne	Surveillance	Surveillance
system	system
capability	capabilities for IM
ADS-B IN equipment/function compliant
with DO-317B/ED194A (and subsequent versions) (2014) + ADS-B OUT capability required for the reference aircraft
2014
Airborne	Navigation
system capability
Navigation
system capabilities for IM
FIM equipment /spacing functions with
advisories
2019
Airborne
system capability
Aircraft
system
Traffic display for
IM
Cockpit display of traffic information
2019
Training
-
Training
requirements for IM
Air traffic controllers, Pilots
ANSP
Aircraft operator
2019
Ground
system infrastructur e
ATC systems
ATC tool for IM
Ground tools/capabilities that assist the
air traffic controller in issuing ATC clearances to merge and space aircraft safely and efficiently by allowing ATC to use IM clearances
 ANSP 
2019
Aircraft operator
Aircraft manufacturer
Aircraft operator
Aircraft manufacturer
Aircraft operator



Regulatory
provisions
Certification
IM Certification
ICAO Annex 10 Technical requirements
(to be developed) ICAO DOC9994
2025
Aircraft operator
Aircraft manufacturer
CAA

[image: ]DEPLOYMENT APPLICABILITY
Operational conditions:
The air traffic controller chooses to use IM operations to manage the interval between aircraft when the aircraft need to be spaced closely together in an orderly manner or their timing synchronized. This is accomplished by the air traffic controller providing a clearance to the IM aircraft which includes the assigned interval. The assigned interval can be defined in time or distance. The pilot is responsible for identifying the reference aircraft (designated by the air traffic controller) and to implement the IM clearance. While some IM clearances will keep the IM aircraft on its current route and result only in speed management, other clearances may include a controller-defined path lengthening or shortening Note.— IM may not work in all conditions. A combination of air traffic controller judgment and ATC automation will be needed to determine the conditions of which IM can be completed successfully. The assigned interval can be defined in time or distance.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	



















Direct benefits
	The precise management of intervals between aircraft with common or merging trajectories, maximizes airspace throughput while reducing ATC workload along with more efficient aircraft fuel burn reducing environmental impact.
	


Airport operator	ANSP

	
	Punctuality: IM will improve consistent spacing precision by making more frequent trajectory adjustments than is possible with a ground system alone.
	

ANSP	Aircraft operator

	
	Reduction flight time variability
	ANSP	Aircraft operator

	
	Potential benefits of IM operations include:
a) Timely speed advisories removing later requirement for path-lengthening; b) Consistent and low variance spacing between paired aircraft (e.g. at the entry to an arrival procedure and on final approach). More precise spacing can allow for higher throughput and more efficient aircraft operations; c) Optimized descent profile in high density environments; d) Reduced ATC instructions due to the reduced number of speed instructions; and
e) More efficient aircraft operations for FIM-equipped aircraft, when aircraft are pre-sequenced, e.g. with the use of an arrival manager (AMAN).
	









ANSP	Aircraft operator

	
	




	Type
	Operational description
	Benefitting stakeholder(s)

	
	Improve situational awareness of the flight crew
	
Aircraft operator

	
Indirect benefits
	Reduction of radar vectoring (and of R/T exchanges between ATCO and FC).
	
ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Reduce ATCO workload (en- route)
	
++
	KPI06: En-route airspace capacity

	
Capacity
	Capacity, throughput & utilization
	Resolve ATC staffing, workload, frequency congestion problems
	
++
	KPI10: Airport peak throughput

	




Safety
	
	



Improve separation provision (at a planning horizon > 2 minutes)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)






CSEP-B2/2	Cooperative separation at low altitudes	OperationalINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	To maintain own separation with respect to manned aviation and other UAS in the UTM airspace.

New Capabilities	A dedicated function to support separation assurance is provided to the UAS, which is supported by detection capability as well as a guidance to remain well clear of any other UAS. Note: in the UTM, this function may be automated and not operated by a remote pilot.
Description		The UAS is capable of building a traffic picture associated to a separation assurance functionality enabling to establish and maintain the required separation from any other vehicle aka “remain well clear” using ADS-B IN for manned aviation and broadcast technologies to be determined for UAS to UAS.

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory	Certification
provisions
Low-altitude UAS
separation certification
TBD
2025
Regulatory	Operational
provisions	Approval
Low-altitude UAS
separation operational approval
TBD
 UAS operator  2025
Operational -
procedures
UTM rules for
separation
TBC: in UTM, rules need to be established  UAS operator  2025
such as “remain well clear” definition, performance requirements…
Airborne
system capability
Surveillance
UAS airborne
surveillance
ADS-B IN 1090ES (to be clear of manned  UAS operator   2025
aviation) and UAT
UAS operator
CAA
UAS
manufacturer

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
CSEP-B1/1 - Basic airborne situational awareness during flight operations
(AIRB)
Relation-technology need
ASUR-B2/2 - New community based surveillance system for airborne
aircraft (low and higher airspace)


























	Ground
	-
	Display for UTM
	N/A for UAS UTM service provider and/or
	 UAS operator 
	2025

	system
infrastructur
	
	
	Remote Pilot Ground station
	 UTM operator 
	

	e
	
	
	
	
	

	Ground
	Surveillance
	UAT for UAS
	No new requirements (maybe UAT for
	 UAS operator 
	2025

	system
	
	
	UAS will trigger the need for ADS-R or
	
	

	infrastructur
	
	
	TIS-R ground infrastructure?
	
	

	e
	
	
	
	
	


DEPLOYMENT APPLICABILITY














	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Maintain or improve safety of very low-level operations
	
++
	






CSEP-B2/3	Cooperative separation at higher airspace	OperationalOperational conditions:
At low altitudes.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



Sixth edition of the GANP 	

Main Purpose	To maintain own separation with respect to manned aviation and other UAS in the upper airspace.

New Capabilities	A dedicated function to support separation assurance is provided to the UAS, which is supported by detection capability as well as a guidance to remain well clear of any other UAS. Note: in the UTM, this function may be automated and not operated by a remote pilot.
Description		The UAS is capable of building a traffic picture associated to a separation assurance functionality enabling to establish and maintain the required separation from any other vehicle aka “remain well clear” using ADS-B IN for manned aviation and broadcast technologies to be determined for UAS to UAS.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   En-route   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology need	CSEP-B1/1 - Basic airborne situational awareness during flight operations
(AIRB)

Relation-technology need
ASUR-B2/2 - New community based surveillance system for airborne
aircraft (low and higher airspace)

ENABLERS


Enabler CategoryCAA


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Certification	Higher airspace
UAS separation certificationUAS operator


TBD

2025

UAS operator





Regulatory provisions

Operational Approval

Higher airspace UAS separation operational approval

TBD

2025



Operational procedures

-	Higher airspace rules for separation

In higher airspace, rules need to be established such as “remain well clear” definition, performance requirements…

2025



Airborne system capabilityUTM operator
UAS operator


Surveillance	Higher UAS
airborne surveillance

ADS-B IN 1090ES (to be clear of manned aviation) and UAT

2025



Ground system infrastructur eUAS operator


-	Display for higher UTM

N/A for UAS UTM service provider and/or Remote Pilot Ground station

2025



Ground system infrastructur eUAS operator


Surveillance	UAT for higher
UAS

No new requirements (maybe UAT for UAS will trigger the need for ADS-R or TIS-R ground infrastructure?

2025



Other	-	MEL, performance compliance for higher UAS

Before reaching the higher airspace, the UAS will cross ATM airspace and may have to comply with the airspace requirements in terms of MEL, performance,… It is possible that in transition period, such operations will be conducted in temporarily segregated airspace to ensure safe and limited impact on ATM operations.

2025

UAS
manufacturer
UAS operator
UAS operator


DEPLOYMENT APPLICABILITY
Operational conditions:
At higher airspace.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Maintain or improve safety of higher airspace operations
	
++
	







CSEP-B3/1	Interval Management (IM) Procedure with complex geometriesINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


Operational


Sixth edition of the GANP 	

Main Purpose		The objective of the IM application is to achieve and/or maintain an assigned spacing between one aircraft and the designated aircraft (referred as the reference aircraft), using the guidance on the flight deck that enables the pilot to actively manage the spacing relative to the reference aircraft supported by data link to facilitate exchange of complex clearances in a diversity of operational environments.

New Capabilities		This element allows management by the pilot of the assigned spacing from a reference aircraft using airborne tools and data link in a diversity of operational environments.

Description		The air traffic controller chooses to use IM operations to manage the interval between aircraft when the aircraft need to be spaced closely together in an orderly manner or their timing synchronized.
This is accomplished by the air traffic controller providing a clearance to the IM aircraft which includes the assigned interval. The assigned interval can be defined in time or distance.
The pilot is responsible for identifying the reference aircraft (designated by the air traffic controller) and to implement the IM clearance. While some IM clearances will keep the IM aircraft on its current route and result only in speed management, other clearances may include a controller-defined path lengthening or shortening.

Maturity Level	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   En-route   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology need	ASUR-B2/1 - Evolution of ADS-B and Mode S

Relation-technology need	COMS-B3/1 - Extended CPDLC (B2 incl. Adv-IM and dynamic RNP) for
dense and complex airspace

Evolution	CSEP-B2/1 - Interval Management (IM) Procedure


ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions:
Same as in Block 2 but, this element is also applicable in environments with complex geometries.
Main intended benefits:
Type
Operational description
Benefitting stakeholder(s)


INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Reduce ATCO workload (en- route)
	
++
	KPI06: En-route airspace capacity

	
Capacity
	Capacity, throughput & utilization
	Resolve ATC staffing, workload, frequency congestion problems
	
++
	KPI10: Airport peak throughput

	




Safety
	
	



Improve separation provision (at a planning horizon > 2 minutes)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)









Sixth edition of the GANP 	

Main Purpose 			Aims at maintaining own separation with respect to any manned and/or unmanned aircraft in all phases of flight.
Operational
Remain Well Clear (RWC) functionality for
UAS/RPAS
CSEP-B3/2


New Capabilities 	 “Remain well clear” is a dedicated function to support separation assurance is provided to the aircraft, which must remain independent of the collision avoidance logic (ACAS).INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

While the detection capability can be the same, the objective of the function is different and must be supported by a specific logic based on separation minima developed to suit the new operations.

Description [image: ]		The remote pilot ensures separation from suitably equipped aircraft (manned and/or unmanned) thanks to a traffic picture (CDTI) associated to a separation assurance functionality enabling to establish and maintain the required separation (remain well clear) in all phases of flight.

Maturity Level [image: ]	Validation

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 
DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
ASUR-B2/1 - Evolution of ADS-B and Mode S
Relation-operational need
ACAS-B2/2 - New collision avoidance capability as part of an overall detect
and avoid system for RPAS
ENABLERS
There are currently no enablers.
DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type







	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Reduce ATCO workload (en- route)
	
++
	KPI06: En-route airspace capacity

	
Capacity
	Capacity, throughput & utilization
	Resolve ATC staffing, workload, frequency congestion problems
	
++
	KPI10: Airport peak throughput




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve separation provision (at a planning horizon > 2 minutes)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)






CSEP-B4/1	Airborne separation	Operational


Sixth edition of the GANP 	

Main Purpose	Aims at maintaining own separation with respect to one aircraft via a delegation of responsibility from the ATCO to the flight crew in all phases of flight.
New Capabilities	A dedicated function to support separation assurance is provided to the aircraft, which must remain independent of the collision avoidance logic (ACAS-Bx). While the detection capability can be the same, the objective of the function is different and must be supported by a specific logic based on airborne separation minima developed to suit the new operations.
Description		Airborne Separation = temporary delegation of responsibility to the flight deck for separation provision with suitably equipped designated aircraft.
The flight crew ensures separation from suitably equipped designated aircraft as communicated in new clearances, which relieve the controller from the responsibility for separation between these aircraft. However, the controller retains responsibility for separation from aircraft that are not part of these clearances. The flight crew/remote pilot is provided with a traffic picture (CDTI) associated to a separation assurance functionality enabling to establish and maintain the required separation (remain well clear for RPAS).

Maturity Level	Validation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   En-route   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B) Relation-technology need	ASUR-B2/1 - Evolution of ADS-B and Mode S

Relation-operational need	ACAS-B2/1 - New collision avoidance system


ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of the flight crew
	
Aircraft operator




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Reduce ATCO workload (en- route)
	
++
	KPI06: En-route airspace capacity

	
Capacity
	Capacity, throughput & utilization
	Resolve ATC staffing, workload, frequency congestion problems
	
++
	KPI10: Airport peak throughput

	




Safety
	
	



Improve separation provision (at a planning horizon > 2 minutes)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)
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DAIM



DAIM-B1/1	Provision of quality-assured aeronautical data and information

Information


Sixth edition of the GANP 	

Main Purpose	The main purpose of this element is to ensure that aeronautical data and information comply with quality standards in order to meet the needs of airspace users and support the safety of flight operations.
New Capabilities	Provision of high quality aeronautical data and information; consistent interpretation and timely exchange of aeronautical data and information; and, automatic management, processing, verification, usage and exchange of aeronautical data and information.
Description		This element ensures that processes, procedures and systems are improved to allow for an enhanced quality of aeronautical information products and services. This element includes:
1. Full move into an automated data-centric environment so that the management, processing, verification, usage and exchange can be done in a structured, automatic manner and human intervention is reduced.
2. Aeronautical data and information is of high quality if it is aggregated and provided by authoritative sources. This requires to properly control relationships along the whole data chain from the origination to the distribution to the next intended user (formal arrangements with data originators, neighbouring States, data and information service providers and others).

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
Strategical
Pre-tactical
Taxi-out
Departure
En-route
Arrival
Taxi-in



DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Information exchange

Procedures for the provision of aeronautical information services in an AIM environment

ANSPs should define in an AIM Manual of operations the procedures to be followed for the provision of quality assured aeronautical information. Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management ICAO Doc 8126 - Aeronautical Information Services

 ANSP 	2018

Operational procedures

Quality	Procedures for the application of a quality management system to the AIM processes.

ANSPs should define in a Quality Manual the procedures to be followed to apply a quality management system to the AIM processes. Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 9839 - Manual on the Quality Management System for Aeronautical Information Services

 ANSP 	2018

Ground system infrastructur e

Information exchange

Automated aeronautical information management systems and infrastructure.

Automated systems and infrastructure to support the collection, processing, distribution and quality control of the aeronautical information products and services.

 ANSP 	2018

Training	-	Training requirements for the provision of quality-assured aeronautical data and information

Training for AIS/AIM personnel	 ANSP 	2018

Regulatory provisions

National regulatory framework

National framework for the provision of quality assured aeronautical data and information

Development of State Regulatory framework to support the provision of quality-assured aeronautical data and information. Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management

 CAA 	2018












DAIM-B1/2	Provision of digital Aeronautical InformationRegulatory
provisions
Formal
Formal
arrangements arrangements for
data quality assurance
Formal arrangements between ANSP and	ANSP	CAA	2018
the aeronautical data originators to ensure data quality. Reference ICAO documents: Aeronautical Data Catalogue (PANS – Aeronautical Information Management, Appendix 1)

Publication (AIP) data sets












Information



Sixth edition of the GANP 	

Main Purpose		To make available digital AIP data and information in an interoperable manner and mutually- understood manner.

New Capabilities	Provision of digital AIP data sets. This will facilitate the exchange of aeronautical information that becomes easy to be integrated and filtered, thus increasing cost effectiveness and efficiency.
Description		The need for interoperable exchange of AIP data and information requires providing them in digital form and complying with digital data exchange requirements. This element consists in the replacement of existing sections of the AIP by digital AIP data sets. Therefore, this element supports the migration to a data-centric environment where aeronautical data and information (AIP) will be provided in a structured and digital form through the use of information exchange models (e.g.
AIXM).

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	

	Strategical
	Pre-tactical
	Tactical-Pre ops

	Tactical-During ops
	Post operations
	



DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in



Relation-operational need	DAIM-B1/1 - Provision of quality-assured aeronautical data and information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Information exchange

Procedures for the provision of digital AIP data set

Updated AIM Manual of operations to include information about the provisions of digital AIP data sets. Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS - Aeronautical Information Management Doc 8126 - Aeronautical Information Services

 ANSP 	2018

Information exchange model

Aeronautical Information

Aeronautical Information Exchange Model (AIXM) v 5.1

The objective of the Aeronautical Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4

 ANSP 	2018

Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of digital AIP data sets using AIXM

Automated systems and infrastructure to support the processing and distribution of the digital Aeronautical Information Publication (AIP) data sets.

 ANSP 	2018

Ground system infrastructur e

Information exchange

Airspace user systems to be updated to leverage the benefits of digital AIP data sets using AIXM.

Automated systems and infrastructure for the users to make use of the digital Aeronautical Information Publication (AIP) data sets.

 Airspace user  2018

Training	-	Training requirements for the provision of digital AIP data sets

Training for AIS/AIM personnel, Airspace users

 ANSP 
 Airspace user 

2018

Regulatory provisions

National regulatory framework

National framework for the provision of digital Aeronautical Information Publication (AIP) data sets

Development of State Regulatory framework to support the provision of digital Aeronautical Information Publication (AIP) data sets Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services

 CAA 	2018




Information
Provision of digital terrain data sets
DAIM-B1/3


[image: ] Sixth edition of the GANP 	

Main Purpose [image: ]		To make available digital terrain data and information in an interoperable manner and mutually- understood manner.

New Capabilities [image: ]  Provision of terrain data as digital data sets. This will facilitate the exchange of terrain data that becomes easy to integrate and easily filtered, thus increasing cost effectiveness and efficiency.
Description [image: ]		The need for interoperable exchange of terrain data requires providing the data in digital form and complying with digital data exchange requirements. This element consists in the replacement of existing terrain data by digital terrain data sets. Therefore, this element supports the migration to a data-centric environment where terrain data will be provided in a digital form and in a structured way.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	
OPERATIONS 	






	Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
DAIM-B1/1 - Provision of quality-assured aeronautical data and information
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Information	Procedures for
procedures	exchange	the provision of
digital terrain data set
Updated AIM Manual of operations to
include information about the provisions of digital terrain data sets. ICAO reference documents : Annex 15 - Aeronautical Information Services PANS- Aeronautical Information Management Doc 8126 - Aeronautical Information Services
 ANSP 
2018



Ground	Information
system	exchange infrastructur
e
Automated
systems and infrastructure to support the provision of digital terrain data sets using AIXM
Automated systems and infrastructure to
support the processing and distribution of the digital terrain data sets.
 ANSP 
2018
Ground	Information
system	exchange infrastructur
e
Airspace user
systems to be updated to leverage the benefits of digital terrain data sets using AIXM.
Automated systems and infrastructure for
the users to make use of the digital terrain data sets.
 Airspace user 
2018
Training
-
Training
requirements for the provision of digital terrain data sets
Training for AIS/AIM personnel, Airspace
users
 ANSP 	2018
 Airspace user 
Regulatory	National
provisions	regulatory
framework
National
framework for the provision of digital terrain data sets
Development of State Regulatory
framework to support the provision of digital terrain data sets Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services
 CAA 
2018


DAIM-B1/4	Provision of digital obstacle data sets	Information


Sixth edition of the GANP 	

Main Purpose	To make available digital obstacle data in an interoperable and mutually-understood manner.

New Capabilities	Provision of obstacle data as digital data sets. This will facilitate the exchange of obstacle data that becomes easy to integrate and easily filtered, thus increasing cost effectiveness and efficiency.
Description		The need for interoperable exchange of obstacle data requires providing the data in digital form and complying with digital data exchange requirements. This element consists in the replacement of existing obstacle data by digital obstacle data sets. Therefore, this element supports the migration to a data centric environment where obstacle data will be provided in a structured and digital form through the use through the use of information exchange models (e.g. AIXM).

Maturity Level	Ready for implementation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	
OPERATIONS 	





	Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
DAIM-B1/1 - Provision of quality-assured aeronautical data and information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information exchange model

Aeronautical Information

Aeronautical Information Exchange Model (AIXM) v 5.1

The objective of the Aeronautical Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4

 ANSP 	2018

Operational procedures

Information exchange

Procedures for the provision of digital obstacle data set

Updated AIM Manual of operations to include information about the provisions of digital obstacle data sets. Reference ICAO document: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services

 ANSP 	2018

Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of digital obstacle data sets using AIXM

Automated systems and infrastructure to support the processing and distribution of the digital obstacle data sets.

 ANSP 	2018

Ground	Information
system	exchange infrastructur
e
Airspace user
systems to be updated to leverage the benefits of digital obstacle data sets using AIXM.
Automated systems and infrastructure for
the users to make use of the digital obstacle data sets.
 Airspace user 
2018
Training
-
Training
requirements for the provision of digital obstacle data sets
Training for AIS/AIM personnel, Airspace
users
 ANSP 	2018
 Airspace user 
Regulatory	National
provisions	regulatory
framework
National
framework for the provision of digital obstacle data sets
Development of State Regulatory
framework to support the provision of digital obstacles data sets Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services
 CAA 
2018


DAIM-B1/5	Provision of digital aerodrome mapping data sets  Information


Sixth edition of the GANP 	

Main Purpose		To make available digital aerodrome mapping data and information in an interoperable and mutually- understood manner.

New Capabilities	Provision of aerodrome mapping data as digital data sets. This will facilitate the exchange of aerodrome mapping data that becomes easy to integrate and easily filtered, thus increasing cost effectiveness and efficiency.
Description		The need for interoperable exchange of aerodrome mapping data requires providing the data in digital form and complying with digital data exchange requirements. This element consists in the replacement of existing aerodrome mapping data by digital aerodrome mapping data sets.
Therefore, this element supports the migration to a data centric environment where aerodrome mapping data will be provided in a structured and digital form through the use through the use of information exchange models (e.g. AIXM).

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



	Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
DAIM-B1/1 - Provision of quality-assured aeronautical data and information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information exchange model

Aeronautical Information

Aeronautical Information Exchange Model (AIXM) v 5.1

The objective of the Aeronautical Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4

 ANSP 	2018

Operational procedures

Information exchange

Procedures for the provision of digital aerodrome mapping data set

Updated AIM Manual of operations to include information about the provisions of digital aerodrome mapping data sets.
Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services

 ANSP 	2018

Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of digital aerodrome mapping data sets using AIXM

Automated systems and infrastructure to support the processing and distribution of the digital aerodrome mapping data sets.

 ANSP 	2018

Ground system infrastructur ePLANNING LAYERS 	
OPERATIONS 	


Information exchange

Airspace user systems to be updated to leverage the benefits of digital aerodrome mapping data sets using AIXM.

Automated systems and infrastructure for the users to make use of the digital aerodrome mapping data sets.

 Airspace user  2018

Training
-
Training
requirements for the provision of digital aerodrome mapping data sets
Training for AIS/AIM personnel, Airspace
users
 ANSP 	2018
 Airspace user 
Regulatory	National
provisions	regulatory
framework
National
framework for the provision of digital aerodrome mapping data sets
Development of State Regulatory
framework to support the provision of digital aerodrome mapping data sets Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services
 CAA 
2019



DAIM-B1/6	Provision of digital instrument flight procedure
data sets

Information



Sixth edition of the GANP 	

Main Purpose		To make available digital instrument flight procedure data in an interoperable and mutually- understood manner.

New Capabilities	Provision of instrument flight procedure data as digital data sets; and, compliance with the navigation specifications, consistency in design, coding and operation of performance-based navigation (PBN) procedures to avoid differences in the aircraft behaviour in response to the coded path terminators by the use specific criteria for coding instrument flight procedures. This will facilitate the exchange of instrument flight procedure data that becomes easy to integrate and easily filtered, thus increasing cost effectiveness and efficiency.
Description		The need for interoperable exchange of instrument flight procedure data requires providing the data in digital form and complying with digital data exchange requirements. This element consists in the replacement of existing instrument flight procedure data by digital instrument flight procedure data sets. In addition, it includes consistent coding of procedures to match the procedure design intent and ensure more repeatable flight paths. Applying new rules for coding Instrument flight procedures will limit the number of allowable path terminators for PBN procedures in compliance with the PBN Navigation Specifications. Therefore, this element supports the migration to a data centric environment where instrument flight procedure data will be provided in a structured and digital form through the use of information exchange models (e.g. AIXM).

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

	Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


OPERATIONS 	
Arrival
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
DAIM-B1/1 - Provision of quality-assured aeronautical data and information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information exchange model

Aeronautical Information

Aeronautical Information Exchange Model (AIXM) v 5.1

The objective of the Aeronautical Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4

 ANSP 	2018

Operational procedures

Information exchange

Procedures for the provision of digital instrument flight procedures data set

Updated AIM Manual of operations to include information about the provisions of digital instrument flight procedure data sets. Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services

 ANSP 	2018

Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of digital instrument flight procedures data sets using AIXM

Automated systems and infrastructure to support the processing and distribution of the digital instrument flight procedures data sets.

 ANSP 	2018

Ground system infrastructur ePLANNING LAYERS 	


Information exchange

Airspace user systems to be updated to leverage the benefits of digital instrument flight procedure data sets using AIXM.

Automated systems and infrastructure for the users to make use of the digital instrument flight procedures data sets.

 Airspace user  2018

Training
-
Training
requirements for the provision of digital instrument flight procedure data sets
Training for AIS/AIM personnel, Airspace
users
ANSP	2018
Airspace user
Regulatory	National
provisions	regulatory
framework
National
framework for the provision of digital instrument flight procedures sets
Development of State Regulatory
framework to support the provision of digital instrument flight procedures data sets Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services
 CAA 
2018


DAIM-B1/7	NOTAM improvements	Information


Sixth edition of the GANP 	

Main Purpose	To provide timely and relevant information about status and condition of the ANS infrastructure to the next intended users via NOTAM.
New Capabilities	Identification of clear operational conditions to determine when a NOTAM shall or shall not be originated, thus ensuring that the information provided meets the needs of the users; provision of digital NOTAMs to enhance the quality of the information provided and allow the graphical representation and better filtering of information to assist operators in retrieving the relevant information.
Description		In order to meet the operational needs of the users, it is essential to provide information that is timely and fit for purpose. This can be done by refining the criteria to ensure that the users receive the right information. This element consists in the identification of clear operational conditions under which a NOTAM shall or shall not be originated and replacement of paper NOTAMs by a digital version through the use of information exchange models (e.g. AIXM).

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	

	Pre-tactical
	Tactical-Pre ops
	Tactical-During ops

	Post operations
	



DEPENDENCIES AND RELATIONS 	

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in



Type of Dependencies
ASBU Element
Relation-operational need
DAIM-B1/1 - Provision of quality-assured aeronautical data and information
Relation-information need
DAIM-B1/2 - Provision of digital Aeronautical Information Publication (AIP)
data sets
Relation-information need
DAIM-B1/4 - Provision of digital obstacle data sets
Relation-information need
DAIM-B1/5 - Provision of digital aerodrome mapping data sets
Relation-information need
DAIM-B1/6 - Provision of digital instrument flight procedure data sets
Relation-information benefit
SWIM-B2/1 - Information service provision
Relation-information need
SWIM-B2/2 - Information service consumption

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information exchange model

Aeronautical Information

Aeronautical Information Exchange Model (AIXM) v 5.1

The objective of the Aeronautical Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4

 ANSP 	2018

Operational procedures

Information exchange

Procedures for the provision of an enhanced NOTAM service

Updated AIM Manual of Operations to include information about the provisions of NOTAM. Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services

 ANSP 	2019

Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of NOTAM using AIXM.

Automated systems and infrastructure to support the processing and distribution of NOTAM

 ANSP 	2019

Ground system infrastructur e

Information exchange

Airspace user systems need to be updated to leverage the benefits of digital NOTAM using AIXM.

Automated systems and infrastructure for the users to make use of NOTAM

 Airspace user  2019





















DAIM-B2/1	Dissemination of aeronautical information in aTraining
-
Training
requirements for the provision of enhanced NOTAM
Training for AIS/AIM personnel, Airspace
users
ANSP	2019
Airspace user
Regulatory	National
provisions	regulatory
framework
National
framework for the provision of NOTAM
Development of State Regulatory
framework to support the provision of NOTAM Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services
 CAA 
2018

SWIM environment





















Information



Sixth edition of the GANP 	

Main Purpose	Integrated aeronautical information service in a SWIM environment in support of enhanced operational ground and air decision-making processes for all phases of flight.
New Capabilities	Implementation of a data-centric AIM, integrated into the System Wide Information Management (SWIM) environment; user-defined products derived from aeronautical information in a standardized Information Exchange Model (e.g. AIXM) that can be provided alone or integrated with other information domains (e.g. Meteorological or FF-ICE information); wider use of secure web services and starts the decommissioning of current distribution mechanism; commencement of the use of business-to-business services that allows integration of aeronautical information into ATM systems.
Description	This element represents the full integration of aeronautical information into the SWIM environment.
The use of AIM SWIM services will allow the user to access relevant and mutually understood aeronautical information in an interoperable manner. This will include the ability not only to communicate and exchange aeronautical information but also to interpret it in a meaningful manner.
AIM-SWIM information services will support request/reply or publish/subscribe access mechanisms and will provide quality & timely information to users in a range of formats to best enable their optimal decision making. AIM-SWIM information services will also include web-services supporting the graphical representation of aeronautical information in a geo-referenced environment.

Maturity Level	Validation

Human Factor Considerations


PLANNING LAYERS 	

	Pre-tactical
	Tactical-Pre ops
	Tactical-During ops

	Post operations
	



DEPENDENCIES AND RELATIONS 	

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in



Type of Dependencies	ASBU Element

Evolution	DAIM-B1/2 - Provision of digital Aeronautical Information Publication (AIP) data sets
Evolution	DAIM-B1/3 - Provision of digital terrain data sets

Evolution	DAIM-B1/4 - Provision of digital obstacle data sets

Evolution	DAIM-B1/5 - Provision of digital aerodrome mapping data sets

Evolution	DAIM-B1/6 - Provision of digital instrument flight procedure data sets Relation-information need	DAIM-B2/3 - Aeronautical information to support higher airspace operations Relation-information need	DAIM-B2/4 - Aeronautical information requirements tailored to UTM Relation-operational need	SWIM-B2/1 - Information service provision
Relation-operational need	SWIM-B2/2 - Information service consumption Relation-operational need	SWIM-B2/3 - SWIM registry
Relation-operational need	DAIM-B2/2 - Daily Airspace Management information to support flight and
flow


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information exchange model

Aeronautical Information

Aeronautical Information Exchange Model (AIXM) v 5.1

The objective of the Aeronautical Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4

 ANSP 	2018

Ground system infrastructur e

Information exchange

Automated systems and infrastructure to support the provision of aeronautical information over SWIM

Automated systems and infrastructure for the dissemination of aeronautical information in a SWIM environment.

 ANSP 	2025

Ground system infrastructur e

Information exchange

Airspace user systems to be updated to subscribe or access the aeronautical information services over SWIM

Automated systems and infrastructure for the users to subscribe or access the aeronautical information in a SWIM environment.

 Airspace user  2025























DAIM-B2/2	Daily Airspace Management information to support flight and flowTraining
-
Training
requirements for the provision of aeronautical information over SWIM
Training for AIS/AIM personnel
 ANSP 
2025
Information	Aeronautical	Aeronautical
exchange	Information	Information model		Exchange Model
(AIXM) v 5.x
The objective of the Aeronautical
Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4
 ANSP 
2025
























Information


Sixth edition of the GANP 	

Main Purpose		To establish common practices and data formats for daily airspace management initiatives continuously updated as events take place for flight and flow planning and execution.

New Capabilities		Daily Airspace Management operational changes are packaged and made accessible for use in all local and regional flight and flow operations.

Description		Airspace Management, in daily operations, will continuously adjust airspace status, adjust airspace volumes (e.g. advanced flexible use of airspace) and add temporary airspace initiatives. This element mirrors the modernization efforts ongoing for scheduled AIP modifications with global best practices for packaging and making this information available for dissemination to improve local and regional flight planning in keeping with the flight and flow initiatives engendered in Block 2 FICE and NOPS. This best practice DAIM service enable by SWIM will ensure that information regarding status airspace configurations (Fixes, FIR Boundaries, static zones etc…) and information regarding airspace evolution (reroutings, sector configurations, airspace use plan and updated airspace use plan, airspace reservations, route restrictions and availability, dynamic zones etc.) will be available in formats that support NOPS and FICE automation.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	

	Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Arrival
En-route
Departure


[image: ]DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	DAIM-B2/1 - Dissemination of aeronautical information in a SWIM
environment

Relation-information need	FRTO-B0/1 - Direct routing (DCT)

Relation-information need	FRTO-B0/2 - Airspace planning and Flexible Use of Airspace (FUA)

Relation-information need	FRTO-B0/3 - Pre-validated and coordinated ATS routes to support flight and
flow

Relation-information need	FRTO-B1/1 - Free Route Airspace (FRA)

Relation-information need	FRTO-B1/2 - Required Navigation Performance (RNP) routes

Relation-information need	FRTO-B1/3 - Advanced Flexible Use of Airspace (FUA) and management
of real time airspace data

Relation-information need	FRTO-B1/4 - Dynamic sectorization

Relation-information need	FRTO-B2/1 - Local components of integrated ATFM and ATC Planning
function (INAP)

Relation-information need	FRTO-B2/2 - Local components of Dynamic Airspace Configurations (DAC) Relation-information need	FRTO-B2/3 - Large Scale Cross Border Free Route Airspace (FRA)
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Information	Operational
procedures	exchange	procedures for
aeronautical information requirements to support network operations
New procedures will be required to
produce and distribute the new aeronautical information in support of network operations. Updated AIM Manual of operations to address the requirements for aeronautical information to support network operations. Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS- Aeronautical Information Management Doc 8126 - Aeronautical Information Services
2025
ATM network function


Ground	Information
system	exchange infrastructur
e
Automated
systems and infrastructure to include aeronautical information requirements to support network operations
Update to the national aeronautical data
management system, including systems supporting data collection, verification and distribution. For instance, automated functions should be introduced to generate the airspace usage plan information service.
2025
Training
-
Training
requirements for aeronautical information requirements regarding network operations
For personnel managing the ATM
information and for their users if the interfaces and access conditions change.
2025
Information	Aeronautical	Aeronautical
exchange	Information	Information model		Exchange Model
(AIXM) v 5.x
The objective of the Aeronautical
Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4
 ANSP 
2025
ATM network function
ATM network function

Sixth edition of the GANP 	
Main Purpose
To provide higher airspace management information in an airspace service that is complementary to
standard AIS.
New Capabilities
Higher airspace definitions and status are packaged and made accessible to operators flying in the
airspace.
Description
Long endurance and near space tourism operators’ space crafts are subject to all applicable AIS. In
addition, there may be a need to manage operations in the airspace by changing the status of volumes of airspace solely related to these operators. Since this information is applicable only to these operators, there is limited value in including this as information in ATM airspace management. A complementary, separate service is desired.
Maturity Level
Validation
Information
Aeronautical information to support higher
airspace operations
DAIM-B2/3


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? NoPLANNING LAYERS 	



	Strategical
Pre-tactical
Tactical-Pre ops
 Tactical-During ops 
 Post operations 

OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
DAIM-B1/2 - Provision of digital Aeronautical Information Publication (AIP)
data sets

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Information exchange

Operational procedures to support higher airspace operations

Rules to describe higher airspace information. Updated AIM Manual of operations to include information about the requirements for aeronautical information in higher airspace. Standards and guidance material: ICAO Annex 15 - Aeronautical Information Services PANS- AIM ICAO Doc 7383 - Aeronautical Information Services Provided by States

 ANSP 	2025

Ground system infrastructur

Information exchange

Automated systems and infrastructure to

Update to the national aeronautical data management system, including data collection, verification and distribution.

 ANSP 

2025

ATM network function

	e
	include
aeronautical information requirements to support higher airspace operations
	

	Training
	-	Training
requirements for aeronautical information requirements regarding higher airspace operations.
	Training for AIS/AIM personnel
	 ANSP 
	2025



Information	Aeronautical	Aeronautical
exchange	Information	Information model		Exchange Model
(AIXM) v 5.x
The objective of the Aeronautical
Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4
 ANSP 
2025



DAIM-B2/4	Aeronautical information requirements tailored to UTM

Information


Sixth edition of the GANP 	

Main Purpose		To provide low altitude airspace management information in a UAS Traffic Management (UTM) service that is complementary to standard AIS.

New Capabilities	UTM airspace definitions and status are packaged and made accessible to UAS operators flying in UTM.

Description	UAS flying in UTM are subject to all applicable AIS.

In addition, UTM will manage UAS in the airspace by changing the status of volumes of airspace solely related to UAS operations. For example, the publishing of maps where UAS may operate near airports in class B, or locations where state operations are occurring for which UAS need to stay clear.
Given the manner in which UAS operations occur it is likely that the operator must be in continuous contact with the network to access this information.
Since the volume of such airspace management information would overwhelm ATM airspace management, a complementary, separate service is desired.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	

	Pre-tactical
	Tactical-Pre ops
	Tactical-During ops

	Post operations
	



DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in



Relation-operational need	DAIM-B1/2 - Provision of digital Aeronautical Information Publication (AIP)
data sets


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Information exchange

Operational procedures for aeronautical information requirements to support UTM

New procedures will be required to produce and distribute the AIP data for UTM users. Updated AIM Manual of operations to address the requirements for aeronautical information in low-altitude. Standards and guidance material: ICAO Annex 15 - Aeronautical Information Services PANS-AIM ICAO Doc 7383 - Aeronautical Information Services Provided by States

 ANSP 	2025

Ground system infrastructur e

Information exchange

Automated systems and infrastructure to include aeronautical information requirements to support UTM

Automated systems and infrastructure to include aeronautical information requirements to support provision of digital AIM data for UTM users.

 ANSP 	2025

Airborne system capability

Information exchange

UAS logic to make use of the AIM information

Automated systems and infrastructure for UAS to make use of the AIM information.

 Airspace user  2025

Training	-	Training requirements for aeronautical information requirements regarding UTM

Training for AIS/AIM personnel	 ANSP 	2025

Information exchange model

Aeronautical Information

Aeronautical Information Exchange Model (AIXM) v 5.x

The objective of the Aeronautical Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical information that is in the scope of Aeronautical Information Services (AIS). Reference material: AIXM Confluence site/AIS Manual Volume 4

 ANSP 	2025




Sixth edition of the GANP 	
Information
NOTAM replacement
DAIM-B2/5


Main Purpose [image: ]		To introduce a more efficient mechanism to exchange aeronautical information that is currently provided by the NOTAM system.


New Capabilities [image: ] Airspace user will be allowed to tailor the AIM updates to their operational needs as well as subscribe to airspace constraint alerts so that changes to any constraint are immediately available.
Description [image: ]		This element consists in the establishment of an information service through SWIM that serves as a replacement for the information currently provided by NOTAMs. The replacement of the current NOTAM system by this information service is expected to solve identified deficiencies such as NOTAM proliferation or the operational irrelevance of the information provided.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	
OPERATIONS 	






	Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
DAIM-B1/7 - NOTAM improvements
Relation-operational need
SWIM-B2/1 - Information service provision
Relation-operational need
SWIM-B2/2 - Information service consumption
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Information	Operational
procedures	exchange	procedures to
produce and distribute the new "NOTAM"
Updated AIM Manual of operations to
include information about the new "NOTAM". Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services
 ANSP 
2025



Ground	Information
system	exchange infrastructur
e
Automated
systems and infrastructure to support the provision new "NOTAM"
Automated systems and infrastructure to
support the provision of dynamic AIM updates including data collection, verification and distribution.
 ANSP 
2025
Ground	Information
system	exchange infrastructur
e
Airspace user
systems need to be updated to take advantage of the new “NOTAM”
Automated systems and infrastructure for
the users to make use of the new “NOTAM”.
 Airspace user 
2025
Training
-
Training
requirements for the provision of new "NOTAM"
Training for AIS/AIM personnel
 ANSP 
2025
Regulatory	National
provisions	regulatory
framework
National
framework for the provision of the new “NOTAM”
Development of State Regulatory
framework to support the provision of the new “NOTAM” Reference ICAO documents: Annex 15 - Aeronautical Information Services PANS – Aeronautical Information Management Doc 8126 – Aeronautical Information Services
 CAA 
2025

DATS



DATS-B1/1	Remotely Operated Aerodrome Air Traffic
Services

Operational



Sixth edition of the GANP 	

Main Purpose	To provide ATS at aerodromes not from a traditional on-site tower, but remotely from either a local or a distant location. The service provided may be a control service or flight information service as appropriate.
New Capabilities	Provision of an aerodrome ATS from a remote location using digital video or surveillance technologies, or non-surveillance procedures.
Description 			This element represents the provision of Aerodrome Control or Aerodrome Flight Information Services (AFIS) at aerodromes from other than an on-site facility. This could be achieved by utilizing either video surveillance, digital surveillance, procedural processes, or a combination thereof, which is commensurate with the complexities and traffic demands at the aerodrome. A Remote Tower Centre (RTC) will be remotely connected to one or more aerodromes and consist of one or more Controller Working Positions (CWP), dependent on the requirements of the connected aerodrome(s).

Maturity Level 		Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesOPERATIONS 	



	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Taxi-out
Departure
Arrival
Taxi-in


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology benefit
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology benefit
ASUR-B0/2 - Multilateration cooperative surveillance systems (MLAT)
Relation-technology benefit
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
Relation-operational benefit
SURF-B0/1 - Basic ATCO tools to manage traffic during ground operations
Relation-information need
AMET-B1/1 - Meteorological observations information
Relation-information need
AMET-B1/2 - Meteorological forecast and warning information
Relation-information need
AMET-B1/4 - Dissemination of meteorological information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

Amendment of the national regulatory framework for the provision of remote ATS at aerodromes

Depending on existing state regulations, new provisions on remotely operated ATS may be required, based on ICAO Annex 10, 11 and/or PANS-ATM.

 CAA 	2019

Operational procedures

Regular operations

Procedures for the provision of remote ATS at aerodromes

Procedures may be required for the operation depending on the capabilities of the implementation.

 ANSP 	2019

Operational procedures

Contingency operations

Procedures for the provision of remote ATS at aerodromes in contingency situations.

Contingency procedures in case of full or partial failure of the RTC based on ICAO PANS-ATM.

 ANSP 	2019

Training	-	Training requirements for the provision of remote ATS at aerodromesANSP


ATCO Training in the RTC operational standards, limitations and procedures. ATSEP training on the RTC Equipment and Datalink Systems.

2019



Ground system infrastructur eANSP


Surveillance  Surveillance
means at the remote tower centre

At the remote facility: Visual reproduction of the out-of-the window view on data/monitor screens, projectors or similar technical solutions or Procedural Systems. References:

2019



Ground system infrastructur e

Surveillance	Surveillance
means at the aerodrome where remote ATS are providedANSP


At the aerodrome where ATS are provided: visual surveillance cameras, surface movement radar, surveillance radar, multilateration or other positioning and surveillance implementations as required.

2019



Ground system infrastructur e

Communicati ons

Communication means between the remote tower centre and the aerodrome where remote ATS are provided

Suitable communication and data transfer capabilities between the airports and the RTC including suitable redundancies for technical infrastructure at the aerodrome, remote facility and data links.

2019



Regulatory provisions

Operational Approval

Operational approval required for remote tower centre

Operational Approval required for Remote Tower Facility and associated equipment and system components linking the RTC to the aerodrome.

2019



Regulatory provisionsANSP


Certification	ATS Unit
Certification to include level of service to be provided by the RTC.

ATS Unit Certification to include level of service to be provided by the RTC.

2019

ANSP
ANSP


DEPLOYMENT APPLICABILITY
Operational conditions:
Provide ATS for an aerodrome which due to its location has limited support living facilities for staff and results in increased overall operational costs to build and maintain a conventional on-site tower. Provide a contingency ATC Tower Facility from a remote tower in the event the regular on-site tower is unavailable. A remote facility may be sited at a location which is ideally located to provide better living conditions for operational staff. Providing a remote facility may enable substantial cost savings in construction. The deployment may enable provision of ATS at aerodromes where it would otherwise be uneconomical or unsustainable. Provide an ATC Tower Facility from a remote tower located on the aerodrome or within close proximity to the aerodrome as the main facility which may enable a more cost effective and efficient service compared to that of a conventional tower.
Main intended benefits:


[image: ]INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	Type	Operational description	Benefitting stakeholder(s)

	


















Direct benefits
	Enabling options for an ATS Facility to be constructed at a cost efficient, easily	ANSP accessible location particularly when the
aerodrome is situated in a remote region.

	
	Facility construction, equipage and maintenance cost benefits. Minimise cost
to Aerodromes for provision of ATS	ANSP
Services at a low traffic density aerodromes Staffing benefits.

	
	Service Improvement through use of digital cameras and systems to provide an improved level of surveillance as compared
to a conventional tower with basically only	ANSP
direct out of the window surveillance and
possible limitations to viewing all relevant parts of an aerodrome or its associated circuit or airspace.

	
	Minimise cost to Aerodromes for provision
of ATS Services at low traffic density	ANSP
aerodromes. Reduced ATS and
Maintenance staff requirements.

	
	Enabling options to combine multiple	ANSP
aerodromes ATS from one ATS facility.

	
	Enabling ATS provision at new locations
which were previously uneconomical or	Airspace user
unsustainable.

	
	Improve situational awareness of ATCO	ANSP

	Staffing and Human Resources benefits through options for ATS Facility being
Indirect benefits	located in easily assessable areas with	ANSP
better access to facilities such as schools, shops and hospitals.






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	Cost effectiveness
	
	Reduce costs in the Air Navigation System
	
++
	

	
Flexibility
	
	Improve flexibility of the Air Navigation System
	
++
	




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Maintain or improve safety during surface movement
	
++
	KPI20: Number of aircraft accidents

	
Safety
	
	Maintain or improve safety on the runway
	
++
	KPI20: Number of aircraft accidents




FICE



FICE-B0/1	Automated basic inter facility data exchange
(AIDC)

Information



Sixth edition of the GANP 	

Main Purpose	To improve the efficiency of coordination and tranfer of control between ATS units.

New Capabilities	Replacement of voice communication between ATS units by automatic message exchange.

Description		This element represents a first automation step in the evolution of the coordination and transfer of control between neighbouring ATS units to guarantee that all related and necessary flight information will be available to the other unit as per agreement.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
Tactical-Pre ops
Tactical-During ops
Departure
En-route
Arrival


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology benefit	COMI-B0/7 - ATS Message Handling System (AMHS)

ENABLERS

Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory
provisions
SMS
Apply SMS
Apply Safety Management System in
accordance with the national requirements and guidance.
 ANSP 
2013
Ground
system infrastructur e
Flight and
Flow information
HMI and FDPS
Upgrade the ground system to support the  ANSP 
composition, exchange and processing of messages.
2013
Operational Flight and flow Procedures for
procedures
Procedures for message composition and  ANSP 
exchange. References: PANS-ATM ICAO Doc 4444 - Procedures for Air Navigation Services and regional interface control (ICD) documents.
2013
information
AIDC
Ground
system
Flight and
Flow
Interconnectivity
Connectivity between ATSU systems
through IP, AMHS, etc.
 ANSP 
2013
infrastructure information
Training
Flight and
Flow information
Training
requirements for AIDC
Training for ATCO and CNS staff
regarding AIDC.
 ANSP 
2013
Regulatory	National
provisions	regulatory
framework
National
regulatory framework amendment for the use of AIDC
If applicable, CAA may need to amend the  CAA 
national regulatory provisions on the use of AIDC. References: PANS-ATM (ICAO Doc 4444) and Regional Interface Control (ICD) documents.
2013

Sixth edition of the GANP 	
Main Purpose
To allow aircraft operator to obtain constraint feedback while informing the relevant service providers
of their intentions.
New Capabilities	Ability to determine relevant constraints applicable to a flight and feed them back to the operator. In
this way, service providers will benefit from the availability of preliminary flight plans for resource planning (e.g. ATFM).
A service provider that supports Preliminary Flight Plans and provides feedback should also provide a “re-evaluation” capability, i.e. updates to the feedback that reflect changes to constraints after the initial feedback is provided.
Information
Planning Service
FICE-B2/1


Description [image: ]		The FF-ICE Planning Service permits an operator to submit a Preliminary Flight plan prior to filing an ATS Flight plan (Filed Flight Plan) for evaluation by the service provider. The flight plan represents the intention of the operator and is used by the service provider for resource planning. Service providers indicate the acceptability of the flight plan to the operator, and provide feedback regarding constraints that will be applicable to the flight. It allows for a collaborative, iterative planning process to optimize the plan and reduce any surprises after a filed flight plan is submitted.


Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes It is a new method and people have to learn the new method.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Pre-tactical   Tactical-Pre ops 
OPERATIONS 	

DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-benefit	AMET-B2/1 - Meteorological observations information Relation-operational need	SWIM-B2/1 - Information service provision
Relation-operational need	SWIM-B2/2 - Information service consumption Relation-operational need	SWIM-B2/3 - SWIM registry
Relation-information need	AMET-B2/2 - Meteorological forecast and warning information Relation-benefit	AMET-B2/4 - Meteorological information service in SWIM
Relation-information benefit	DAIM-B1/1 - Provision of quality-assured aeronautical data and information

Relation-information need	DAIM-B1/2 - Provision of digital Aeronautical Information Publication (AIP)
data sets

Relation-information need	DAIM-B1/3 - Provision of digital terrain data sets Relation-information need	DAIM-B1/4 - Provision of digital obstacle data sets
Relation-information need	DAIM-B1/5 - Provision of digital aerodrome mapping data sets Relation-information need	DAIM-B1/6 - Provision of digital instrument flight procedure data sets Relation-information need	DAIM-B1/7 - NOTAM improvements
Relation-information need	DAIM-B2/1 - Dissemination of aeronautical information in a SWIM
environment

Relation-information need	DAIM-B2/2 - Daily Airspace Management information to support flight and
flow

Relation-information need
DAIM-B2/5 - NOTAM replacement

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational

Flight and flow Procedures for

Procedures for FF-ICE flight data

2022

proceduresANSP


information

the provision and use of FF-ICE Planning Service

exchange, preliminary flight plan, flight plan update, flight plan revaluation, flight cancellation and flight data request.
References: PANS-ATM ICAO Doc 4444Airspace user

- Procedures for Air Navigation Services and ICAO Doc 9965 - Manual on Flight and Flow Information for a Collaborative Environment (FF-ICE) 1st EditionANSP




InformationATM network function


Flight and flow Flight Information

References: PANS-ATM ICAO Doc 4444

2020

exchange model

information

Exchange Model (FIXM) Version 4.2.0

- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.


	
	

	Ground	Flight and	Capability to	Upgrade the ground system to process system	Flow	process FFICE	FF-ICE data exchange using FIXM and
	ANSP	2024
Airspace user

	infrastructure
	information
	data exchange
	including assignment/recognition of GUFI.
	
	

	
	
	
	References: PANS-ATM ICAO Doc 4444
	
	

	
	
	
	- Procedures for Air Navigation Services
	
	

	
	
	
	and ICAO Doc 9965- FF-ICE Manual 1st
	
	

	
	
	
	Edition.
	
	

	Ground
	Flight and
	Capability to
	Upgrade the ground system to use AMET
	 ANSP 
	2024

	system
	Flow
	obtain and use
	and DAIM information obtained via SWIM
	
	

	infrastructur
	information
	necessary
	services to determine constraints
	
	

	e
	
	information for
	applicable to a flight. References: ICAO
	
	

	
	
	FF-ICE Services
	Doc 4444 - PANS-ATM, ICAO Doc 9965 -
	
	

	
	
	
	FF-ICE Manual 1st Edition, Annex 3 -
	
	

	
	
	
	Meteorological Service for International
	
	

	
	
	
	Air Navigation, ICAO Doc 10066 - PANS-
	
	

	
	
	
	AIM, ICAO Doc (xxxxx) - PANS-IM and
	
	

	
	
	
	Annex 15 - Aeronautical Information
	
	

	
	
	
	Services.
	
	

	Training
	Flight and
	Training
	Training for flight data staff, dispatch,
	 ANSP 
	2024

	
	Flow
information
	requirements for
FICE Planning
	ATFM staff on FICE Planning service.
	 Airspace user 
	

	
	
	service.
	
	
	

	Regulatory
	SMS
	Apply SMS
	Apply Safety Management System in
	 ANSP 
	2013

	provisions
	
	
	accordance with the national requirements
	
	

	
	
	
	and guidance.
	
	



Ground
system
Flight and
Flow
infrastructure information
Capability to
provide and use FF-ICE Planning Service
Upgrade the ground system to provide
and use FF-ICE Planning Service (e.g. send and process flight plans and constraints). References: PANS-ATM ICAO Doc 4444 - Procedures for Air Navigation Services and ICAO Doc 9965
- FF-ICE Manual 2nd Edition.
ANSP	2024
Airspace user
Regulatory	National
provisions	regulatory
framework
National
regulatory framework amendment for the provision and use of FF-ICE Planning Service
If applicable, the national regulatory
framework may need to be amended to allow the provision and use of FF-ICE Planning Service. References: PANS- ATM (Doc 4444) and FF-ICE Manual (ICAO Doc 9965, 2nd Edition).
 CAA 
2022


FICE-B2/2	Filing Service	Information


Sixth edition of the GANP 	

Main Purpose		To enhance ATS flight plan processing including constraints evaluation and enhanced flight information sharing.

New Capabilities		Ability to accept Filed Flight Plans provided by the aircraft operator in FIXM format and to take advantage of the more advanced content permitted in them, for example:
Climb and descent performance data to allow more accurate and consistent calculation of 4D Trajectories by the service provider.
Operator-calculated 4D-Trajectory to allow understanding by the service provider of the operator expectations.

Description		FF-ICE will permit submission of a filed flight plan using FIXM in lieu of the teletype-format FPL used today. FF-ICE also provides feedback to the operator regarding whether the flight plan was successfully processed, the flight plan status and where necessary any constraints with which the flight plan does not comply.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes It is a new method and people have to learn the new method.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
Pre-tactical
Tactical-Pre ops


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	SWIM-B2/1 - Information service provision Relation-operational need	SWIM-B2/2 - Information service consumption Relation-operational need	SWIM-B2/3 - SWIM registry
Relation-operational need	FICE-B2/1 - Planning Service

Relation-benefit	AMET-B2/1 - Meteorological observations information Relation-information need	AMET-B2/2 - Meteorological forecast and warning information Relation-benefit	AMET-B2/4 - Meteorological information service in SWIM
Relation-information benefit	DAIM-B1/1 - Provision of quality-assured aeronautical data and information

Relation-information need	DAIM-B1/2 - Provision of digital Aeronautical Information Publication (AIP)
data sets

Relation-information need	DAIM-B1/3 - Provision of digital terrain data sets Relation-information need	DAIM-B1/4 - Provision of digital obstacle data sets
Relation-information need	DAIM-B1/5 - Provision of digital aerodrome mapping data sets Relation-information need	DAIM-B1/6 - Provision of digital instrument flight procedure data sets Relation-information need	DAIM-B1/7 - NOTAM improvements
Relation-information need	DAIM-B2/1 - Dissemination of aeronautical information in a SWIM
environment

Relation-information need	DAIM-B2/2 - Daily Airspace Management information to support flight and
flow

Relation-information need	DAIM-B2/5 - NOTAM replacement

ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year
Information	Flight and flow Flight Information
exchange model
References: PANS-ATM ICAO Doc 4444
- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.
2020
information
Exchange Model
(FIXM) Version 4.2.0
Ground
system
Flight and
Flow
Capability to
process FFICE data exchange
Upgrade the ground system to process
FF-ICE data exchange using FIXM and including assignment/recognition of GUFI. References: PANS-ATM ICAO Doc 4444
- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st
Edition.
2024
infrastructure information
Airspace user
ANSP
ATM network function
ANSP



	Ground system infrastructur
e
	Flight and Flow information
	Capability to obtain and use necessary
information for
	Upgrade the ground system to use AMET and DAIM information obtained via SWIM services to determine constraints
applicable to a flight. References: ICAO
	 ANSP 
	2024

	
	
	FF-ICE Services
	Doc 4444 - PANS-ATM, ICAO Doc 9965 -
	
	

	
	
	
	FF-ICE Manual 1st Edition, Annex 3 -
	
	

	
	
	
	Meteorological Service for International
	
	

	
	
	
	Air Navigation, ICAO Doc 10066 - PANS-
	
	

	
	
	
	AIM, ICAO Doc (xxxxx) - PANS-IM and
	
	

	
	
	
	Annex 15 - Aeronautical Information
	
	

	
	
	
	Services.
	
	

	Regulatory
	SMS
	Apply SMS
	Apply Safety Management System in
	 ANSP 
	2013

	provisions
	
	
	accordance with the national requirements
	
	

	
	
	
	and guidance.
	
	

	Operational
	Flight and flow
	Procedures for
	Procedures for FF-ICE flight data
	 ANSP 
	2022

	procedures
	information
	provision and
use of FF-ICE
	exchange, filed flight plan, flight plan
update, flight plan re-evaluation, flight plan
	 Airspace user 
	

	
	
	Filing Service
	cancellation and flight data
	
	

	
	
	
	request/Reference: PANS-ATM (Doc
	
	

	
	
	
	4444) and FF-ICE Manual (Doc 9965, 2nd
	
	

	
	
	
	Edition).
	
	

	Training
	Flight and
	Training
	Flight data staff, Dispatch, ATCOs, Flight
	 ANSP 
	2022

	
	Flow
information
	requirements for
the filing service
	Crew, AIS staff, ATM/ASM staff
	 Airspace user 
	

	Ground
	Flight and
	Capability to
	Upgrade to the ground system to provide
	 ANSP 
	2024

	system
infrastructure
	Flow
information
	provide and use
FF-ICE Filing
	and use FF-ICE Filing Service (e.g. send
and process FF-ICE filed flight plans and
	 Airspace user 
	

	
	
	Service
	constraints). Reference: PANS-ATM (Doc
	
	

	
	
	
	4444) and FF-ICE Manual (Doc 9965, 2nd
	
	

	
	
	
	Edition).
	
	

	Regulatory
	National
	National
	If applicable, CAA may need to amend the
	 CAA 
	2022

	provisions
	regulatory
	regulatory
	national regulatory provisions to allow the
	
	

	
	framework
	framework
	provision and use of FF-ICE Filing
	
	

	
	
	amendment for
	Service/Reference: PANS-ATM (Doc
	
	

	
	
	the provision and
	4444) and FF-ICE Manual (Doc 9965, 2nd
	
	

	
	
	use of FF-ICE
	Edition).
	
	

	
	
	Filing Service
	
	
	

	
	
	
	
	
	


Sixth edition of the GANP 	
Main Purpose
To provide the aircraft operator with the ability to obtain feedback on a possible change without
impacting the flight plan currently being used by the service provider.
New Capabilities
Allows an aircraft operator to assess the impact of a potential change to a Filed or Preliminary Flight
Plan before committing to the change.
Information
Trial Service
FICE-B2/3


Description [image: ]		The aircraft operator submits a potential change to a Filed or Preliminary Flight Plan, then, the service provider analyses the proposed change and provides the flight plan acceptability and constraints expected to affect the flight. The service provider does not retain any information about trial requests. A trial request does not indicate intent and therefore is not used by the service provider. If the aircraft operator is satisfied with the solution they will submit a Flight Plan update.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes It is a new method and people have to learn the new method.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Pre-tactical   Tactical-Pre ops 
OPERATIONS 	

DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-benefit	FICE-B2/1 - Planning Service Relation-operational need	FICE-B2/2 - Filing Service
Relation-benefit	AMET-B2/1 - Meteorological observations information Relation-information need	AMET-B2/2 - Meteorological forecast and warning information Relation-benefit	AMET-B2/4 - Meteorological information service in SWIM Relation-operational need	SWIM-B2/1 - Information service provision
Relation-operational need	SWIM-B2/2 - Information service consumption Relation-operational need	SWIM-B2/3 - SWIM registry
Relation-information need	DAIM-B1/1 - Provision of quality-assured aeronautical data and information

Relation-information need	DAIM-B1/2 - Provision of digital Aeronautical Information Publication (AIP)
data sets

Relation-information need	DAIM-B1/3 - Provision of digital terrain data sets Relation-information need	DAIM-B1/4 - Provision of digital obstacle data sets
Relation-information need	DAIM-B1/5 - Provision of digital aerodrome mapping data sets Relation-information need	DAIM-B1/6 - Provision of digital instrument flight procedure data sets Relation-information need	DAIM-B1/7 - NOTAM improvements
Relation-information need	DAIM-B2/1 - Dissemination of aeronautical information in a SWIM
environment

Relation-information need
DAIM-B2/2 - Daily Airspace Management information to support flight and
flow
Relation-information need
DAIM-B2/5 - NOTAM replacement

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information

Flight and flow Flight Information

References: PANS-ATM ICAO Doc 4444

ANSP

2020

exchange model

information

Exchange Model (FIXM) Version 4.2.0

- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.

ATM network function



Ground system

Flight and Flow

Capability to process FFICE

Upgrade the ground system to process FF-ICE data exchange using FIXM and

2024

infrastructure informationANSP


data exchange

including assignment/recognition of GUFI. References: PANS-ATM ICAO Doc 4444
- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.Airspace user




Ground system infrastructur e

Flight and Flow information

Capability to obtain and use necessary information for FF-ICE Services

Upgrade the ground system to use AMET and DAIM information obtained via SWIM services to determine constraints applicable to a flight. References: ICAO Doc 4444 - PANS-ATM, ICAO Doc 9965 -
FF-ICE Manual 1st Edition, Annex 3 - Meteorological Service for International Air Navigation, ICAO Doc 10066 - PANS- AIM, ICAO Doc (xxxxx) - PANS-IM and Annex 15 - Aeronautical Information Services.

 ANSP 	2024

Regulatory provisions

SMS	Apply SMS	Apply Safety Management System in
accordance with the national requirements and guidance.

 ANSP 	2013

Operational

Flight and flow Procedures for

Procedures for submission and

 ANSP 

2022

procedures

information

provision and use of FF-ICE Trial Service

processing of trial requests/Reference: PANS-ATM (Doc 4444) and FF-ICE
Manual (Doc 9965, 2nd Edition).

 Airspace user 

Ground system

Flight and Flow

Capability to provide and use

Upgrade to the ground system to provide and use FF-ICE Trial Service (send and

 ANSP 
 Airspace user 

2024

infrastructure information

FF-ICE Trial Service

process trial requests and constraints). Reference: PANS-ATM (Doc 4444) and FF-ICE Manual (Doc 9965, 2nd Edition).

Training	Flight and Flow information

Training requirements for trial service

Training for flight data staff, Dispatch, ATCOs, Flight Crew, AIS staff, ATM/ASM staff related to the trial service.

 ANSP 
 Airspace user 

2024

Regulatory	National
provisions	regulatory
framework
National
regulatory framework amendment for the provision and use of FF-ICE Trial Service
If applicable, CAA may need to amend the  CAA 
national regulatory provisions to allow the provision and use of FF-ICE Trial Service. Reference PANS-ATM (Doc 4444) and (Doc 9965, 2nd Edition).
2022


FICE-B2/4	Flight Data Request Service	Information


Sixth edition of the GANP 	

Main Purpose		To make available a query and reply service allowing an operator or authorized stakeholders to query the service providers for information on one of its flights - allows an operator to verify the status of a flight previously submitted.

New Capabilities		To allow a service provider or operator to request a Filed or Preliminary Flight Plan, supplementary information (SAR data), or Flight status information. In addition, a service provider will be able to request an aircraft operator to resend a previously submitted flight plan.

Description		PANS-ATM Chapter 11 describes the use of the RQP and RQS messages for an ATS Unit to request a flight plan or specific information about a flight. This element will permit a service provider to make available a query and reply service allowing an operator to query information about its flights, for example a flight plan previously submitted, search and rescue data, or status of a flight.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes It is a new method and people have to learn the new method.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
Pre-tactical
Tactical-Pre ops
Tactical-During ops


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	SWIM-B2/3 - SWIM registry

Relation-operational need	SWIM-B2/1 - Information service provision Relation-operational need	SWIM-B2/2 - Information service consumption Relation-operational need	FICE-B2/2 - Filing Service

Relation-operational benefit	SWIM-B2/4 - Air/Ground SWIM for non-safety critical information


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information

Flight and flow Flight Information

References: PANS-ATM ICAO Doc 4444

ANSP

2020

exchange model

information

Exchange Model (FIXM) Version 4.2.0

- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.

ATM network function



Ground system

Flight and Flow

Capability to process FFICE

Upgrade the ground system to process FF-ICE data exchange using FIXM and

2024

infrastructure informationANSP


data exchange

including assignment/recognition of GUFI. References: PANS-ATM ICAO Doc 4444
- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.Airspace user




Regulatory provisions

SMS	Apply SMS	Apply Safety Management System in
accordance with the national requirements and guidance.

 ANSP 	2013

Operational

Flight and flow Procedures for

Procedures for submission and

 ANSP 

2022

procedures

information

FF-ICE Flight Data Request Service

processing of flight data requests. Reference: PANS-ATM (Doc 4444) and FF-ICE Manual (Doc 9965, 2nd Edition).

 Airspace user 

Ground system

Flight and Flow

Capability to provide and use

Upgrade to the ground system to provide and use FF-ICE Flight Data Request

 ANSP 
 Airspace user 

2024

infrastructure information

FF-ICE Flight Data Request Service

Service (query flight information and provide flight plan in response).
Reference: PANS-ATM (Doc 4444) and FF-ICE Manual (Doc 9965, 2nd Edition).

Training	Flight and Flow information

Training requirements for flight data request service

Training for flight data staff and dispatch regarding flight data request service.

 ANSP 
 Airspace user 

2024

Regulatory provisions

National regulatory framework

National regulatory framework amendment for the provision and use of FF-ICE Flight Data Request Service

If applicable, CAA may need to amend the national regulatory provisions to allow the provision and use of FF-ICE Flight Data Request Service. Reference PANS-ATM (Doc 4444) and (Doc 9965, 2nd Edition).

 CAA 	2022




Information
Notification Service
FICE-B2/5


[image: ] Sixth edition of the GANP 	

Main Purpose [image: ]	To allow a service provider or operator to notify other parties of the departure or arrival of a flight.

New Capabilities [image: ]  Allow the complete transition of the existing ATS messages to FIXM.

Description [image: ]		The service provider or operator sends a message to other parties upon departure or arrival of a flight based on local agreement.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes It is a new method and people have to learn the new method.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
SWIM-B2/1 - Information service provision
Relation-operational need
SWIM-B2/2 - Information service consumption
Relation-operational need
SWIM-B2/3 - SWIM registry
Relation-operational need
FICE-B2/2 - Filing Service
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year
Information
exchange model
Flight and flow Flight Information
information
Exchange Model
(FIXM) Version 4.2.0
References: PANS-ATM ICAO Doc 4444
- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.
ANSP
ATM network function
2020
Ground
system
Flight and
Flow
Capability to
process FFICE data exchange
Upgrade the ground system to process
FF-ICE data exchange using FIXM and including assignment/recognition of GUFI. References: PANS-ATM ICAO Doc 4444
- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st
Edition.
2024
infrastructure information
Airspace user
ANSP



Regulatory
provisions
SMS
Apply SMS
Apply Safety Management System in
accordance with the national requirements and guidance.
 ANSP 
2013
Operational
procedures
Flight and flow Procedures for
information
FF-ICE
Notification Service
Procedures for provision of FF-ICE
Notification Service.
 ANSP 
2024
Training
Flight and
Flow information
Training
requirements for notification service
Training requirements for flight data staff
and dispatch regarding the notification service.
 Airport operator 2024
 ANSP 
 Airspace user 
Regulatory	National
provisions	regulatory
framework
National
regulatory framework amendment for the provision and use of FF-ICE Notification Service
If applicable, CAA may need to amend the  CAA 
national regulatory provisions to allow the provision and use of FF-ICE Notification Service. Reference PANS-ATM (Doc 4444) and (Doc 9965, 2nd Edition).
2022

Sixth edition of the GANP 	
Main Purpose
To ensure consistent flight information and data is available to all stakeholders. This information can
be used to improve ATM decision-making processes.
New Capabilities
Allow the sharing of FF-ICE with the ATM community via FIXM.
Description
General publication of information about flights being handled by the ASP to authorized subscribers
via a SWIM information service.
Maturity Level
Validation
Human Factor
Considerations
1. Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes It is a new method and people have to learn the new method.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes
PLANNING LAYERS 	
OPERATIONS 	
DEPENDENCIES AND RELATIONS 	
Information
Publication Service
FICE-B2/6
Tactical-During ops
Tactical-Pre ops
Pre-tactical


Type of Dependencies	ASBU Element

Relation-operational need	FICE-B2/2 - Filing Service

Relation-operational need	SWIM-B2/1 - Information service provision Relation-operational need	SWIM-B2/2 - Information service consumption Relation-operational need	SWIM-B2/3 - SWIM registry
Relation-operational benefit	SWIM-B2/4 - Air/Ground SWIM for non-safety critical information


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information

Flight and flow Flight Information

References: PANS-ATM ICAO Doc 4444

ANSP

2020

exchange model

information

Exchange Model (FIXM) Version 4.2.0

- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.

ATM network function



Ground system

Flight and Flow

Capability to process FFICE

Upgrade the ground system to process FF-ICE data exchange using FIXM and

2024

infrastructure informationANSP


data exchange

including assignment/recognition of GUFI. References: PANS-ATM ICAO Doc 4444
- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.Airspace user




Regulatory provisions

SMS	Apply SMS	Apply Safety Management System in
accordance with the national requirements and guidance.

 ANSP 	2013

Operational

Flight and flow Procedures for

Procedures to provide FF-ICE Publication

 ANSP 	2022

procedures

information

FF-ICE
Publication Service

Service

Training	Flight and Flow information

Training requirements for publication service

Training requirements for flight data staff and dispatch regarding publication service.

 ANSP 	2024

Regulatory provisions

National regulatory framework

National regulatory framework amendment for the provision and use of FF-ICE Publication Service

If applicable, CAA may need to amend the national regulatory provisions to allow the provision and use of Publication Service. Reference PANS-ATM (Doc 4444) and (Doc 9965, 2nd Edition).

 CAA 	2022






FICE-B2/7	Flight information management service for higher airspace operations

Information



Sixth edition of the GANP 	

Main Purpose		Higher airspace operations will have a different multi-national flavour worldwide. The FF-ICE capabilities support a strategic collaborative flight planning environment.

New Capabilities	Trajectory operations based on the flight business/mission needs
High level of accuracy in the strategic planning of flight business/mission intent
Based on community flight planning rules, an operator will generate business trajectory and publically share via SWIM.
Updates of the intended trajectory will be provided if intended trajectory deviates from the agreed trajectory

Description		A joint multi-national capability to support operations at these altitudes provides for strategic separation based on shared intent. Vehicles at these altitudes exhibit the widest range of operational conditions. They share in common the ability to provide long-term precise intent which allows for flight planning that support strategic conflict management. This ability to share long term intent as well as the lower number of participants allows this operational capability to be a shared as opposed to a centralized command and control state or regional based function.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops


Departure
En-route
Arrival


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element
Relation-operational need	SWIM-B2/3 - SWIM registry

Relation-operational need	SWIM-B2/1 - Information service provision Relation-operational need	SWIM-B2/2 - Information service consumption
Relation-information need	DAIM-B2/3 - Aeronautical information to support higher airspace operations

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

SMS	Apply SMS	Apply Safety Management System in
accordance with the national requirements and guidance.

 ANSP 	2013

Operational

Flight and flow Procedures for

PANS-ATM ICAO Doc 4444 - Procedures

 ANSP 	2018

procedures

information

message composition and exchange

for Air Navigation Services

Ground system infrastructur e

Flight and Flow information

Capability to support the assignment/reco gnition of GUFI

ICAO Doc 4444 - PANS-ATM and ICAO
Doc 9965 - FF-ICE Manual 2nd edition.

 ANSP 
 Airspace user 

2024

Ground system infrastructur e

Flight and Flow information

FDP system that accesses AMET and DAIM information via SWIM services.

ICAO Doc 4444 - PANS-ATM, Annex 3 -
Meteorological Service for International Air Navigation, ICAO Doc 10066 - PANS- AIM, ICAO Doc (xxxxx) PANS-IM, and Annex 15 – Aeronautical Information Services.

 ANSP 
 Airspace user 

2018

Ground system infrastructur e

Flight and Flow information

FDP System that exposes the flight information to global community via SWIM services.

PANS-ATM ICAO Doc 4444 - Procedures for Air Navigation Services

 ANSP 	2018

Ground system

Flight and Flow

Capability to provide and use

Upgrade to the ground system to provide and use FF-ICE Filing Service (e.g. send

 ANSP 
 Airspace user 

2024

infrastructure information

FF-ICE Filing Service

and process FF-ICE filed flight plans and constraints). Reference: PANS-ATM (Doc 4444) and FF-ICE Manual (Doc 9965, 2nd Edition).

Training	Flight and Flow information

Training requirements for flight management service for higher airspace operations

Training for flight data staff and dispatch regarding the flight management service of higher airspace operations.

 ANSP 	2018

InformationATM network function


Flight and flow Flight Information

Reference: PANS-ATM (Doc 4444) and

 ANSP 

2024

exchange model

information

Exchange Model (FIXM) Version x.x.x

FF-ICE Manual (Doc 9965).

Ground system infrastructur e

Flight and Flow information

FDP system able to process FIXM Version x.x.x

ICAO Doc 4444 - PANS-ATM and ICAO
Doc 9965 - FF-ICE Manual 2nd Edition.

 ANSP 	2024






FICE-B2/8	Flight information management service for low-
altitude operations

Information



Sixth edition of the GANP 	

Main Purpose		Operators at the lowest altitudes, outside of manned flight terminal operations, have unique shared operating environment to support beyond visual line of sight operations.

New Capabilities	Operators provide intent before operating
UTM flight trajectory requirements and exchanges (Block 1)
A community network of intent sharing is in place to improve safe operations

Description		The large number of operations occurring in what has been traditionally a visual flight regime extends well beyond the capability from a CNS, automation and controllers to manage as a traditional IFR environment. From a flight planning management perspective these operations require the operators to share intent before flying so that they strategically de-conflict, provides for the exchange models to support these operations, and a flight management system that complements this shared environment.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
Pre-tactical
Tactical-Pre ops
Tactical-During ops
Departure
En-route
Arrival


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	SWIM-B2/3 - SWIM registry

Relation-operational need	SWIM-B2/1 - Information service provision Relation-operational need	SWIM-B2/2 - Information service consumption
Relation-information need	DAIM-B2/4 - Aeronautical information requirements tailored to UTM

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Information

Flight and flow Flight Information

References: PANS-ATM ICAO Doc 4444

ANSP

2020

exchange model

information

Exchange Model (FIXM) Version 4.2.0

- Procedures for Air Navigation Services and ICAO Doc 9965- FF-ICE Manual 1st Edition.

ATM network function

Regulatory provisions

SMS	Apply SMS	Apply Safety Management System in
accordance with the national requirements and guidance.

2013



OperationalANSP


Flight and flow Procedures for

PANS-ATM ICAO Doc 4444 - Procedures

2018

proceduresANSP


information

message composition and exchange

for Air Navigation Services



Ground system infrastructur eAirspace user
ANSP


Flight and Flow information

Capability to support the assignment/reco gnition of GUFI

ICAO Doc 4444 - PANS-ATM and ICAO
Doc 9965 - FF-ICE Manual 2nd edition.

2024



Ground system infrastructur e

Flight and Flow information

FDP system that accesses AMET and DAIM information via SWIM services.

ICAO Doc 4444 - PANS-ATM, Annex 3 -
Meteorological Service for International Air Navigation, ICAO Doc 10066 - PANS- AIM, ICAO Doc (xxxxx) PANS-IM, and Annex 15 – Aeronautical Information Services.ANSP


2018



Ground system infrastructur e

Flight and Flow information

FDP System that exposes the flight information to global community via SWIM services.

PANS-ATM ICAO Doc 4444 - Procedures for Air Navigation Services

2018



Training	Flight and Flow information

Training requirements for low-altitude unmanned aircraft operations

Training for flight data staff and dispatch regarding the flight management service low-altitude unmanned aircraft operations.

2018



Ground system infrastructur e

Flight and Flow information

FDP system able to process FIXM Version x.x.x

ICAO Doc 4444 - PANS-ATM and ICAO
Doc 9965 - FF-ICE Manual 2nd Edition.ANSP


2024

Airspace user
ANSP
ANSP








Sixth edition of the GANP 	

Main Purpose 			To enable aircraft operators and service providers (ATFM functions) to coordinate the re- optimization of flights based upon changing circumstances. Trajectory changes are limited to those occurring beyond an operationally-appropriate horizon. Service providers (ATFM functions) provide full constraint evaluation on proposed changes.
Flight information management support for inflight Information
re-planning
FICE-B2/9


New Capabilities 	 [image: ] Collaborative planning via flight information exchange applications available between traffic management and airspace users.
[image: ] Synchronization process to align trajectories for shared planning.
[image: ] Information standards and protocols for sharing network operations objectives and information exchanges supporting collaborative in-flight re-planning. Information models allow for consistent, integrated flight, flow and constraint information.
[image: ] Operator constraints that the ATM service provider can consider when re-planning.


Description [image: ]		Globally consistent processes and information exchanges are applied to support collaborative inflight re-planning between the AU and ASPs, integrating applicable RSEQ and NOPS planning processes. Information exchange models (e.g., MET, Aeronautical, Flow and Flight) support the application of consistent methods for evaluation of expected impacts on flows and individual flights as circumstances change. Automated applications employ these methods in support of in-flight re- planning. The flight is cleared to the new flight plan by ATC as appropriate.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Taxi-out   Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	FICE-B0/1 - Automated basic inter facility data exchange (AIDC) Relation-operational need	FICE-B2/1 - Planning Service
Relation-operational need	FICE-B2/2 - Filing Service Relation-operational need	FICE-B2/3 - Trial Service
Relation-operational need	FICE-B2/4 - Flight Data Request Service Relation-operational need	FICE-B2/5 - Notification Service Relation-operational need	FICE-B2/6 - Publication Service
Relation-benefit	AMET-B2/1 - Meteorological observations information Relation-information need	AMET-B2/2 - Meteorological forecast and warning information Relation-benefit	AMET-B2/4 - Meteorological information service in SWIM Relation-operational need	SWIM-B2/1 - Information service provision
Relation-operational need	SWIM-B2/2 - Information service consumption

Relation-operational need
SWIM-B2/3 - SWIM registry
Relation-information benefit
SWIM-B2/4 - Air/Ground SWIM for non-safety critical information
Relation-information need
DAIM-B2/1 - Dissemination of aeronautical information in a SWIM
environment
Relation-information need
DAIM-B2/2 - Daily Airspace Management information to support flight and
flow
Relation-information need
DAIM-B2/5 - NOTAM replacement

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

SMS	Apply SMS	Apply Safety Management System in
accordance with the national requirements and guidance.

 ANSP 	2013

Operational

Flight and flow Procedures to

Procedures for flight plan evaluation,

 ANSP 	2025

procedures

information

coordinate re- optimization of flight

submission and clearance delivery while in-flight. Reference: PANS-ATM (Doc 4444) and FF-ICE Manual (Doc 9965, 3rd Edition)

Airborne system capability

Flight and Flow information

Flight deck communication capability

Upgrade the ground system to allow the participation of the flight deck in replanning (e.g., A/G with FOC or A/G SWIM as applicable). References: TBD

 Airspace user  2025

Ground system infrastructur e

Flight and Flow information

Automated capability to coordinate re- optimization of flights

Upgrade the ground system to provide applicable constraints and operational acceptability of a proposed change to a flight plan for an active flight. References: TBD

 ANSP 	2025

Ground system infrastructur e

Flight and Flow information

Synchronization of trajectory information

Upgrade of the gorund system to enable the synchronization of trajectory information suitable for RSEQ and NOPS planning. References: TBD

 ANSP 	2025

Ground system

Flight and Flow

Provision of updated plan to

Upgrade of the ground system to enable the provision of updated flight plan to

 ANSP 	2025

infrastructure information

ATCO position

ATCO position for clearance delivery. References: TBD

Training	Flight and Flow information

Training requirements for inflight re- planning

Training for flight data staff, dispatch, ATCOs, flight crew, AIS staff and ATM/ASM staff regarding inflight re- planning.

 ANSP 
 Airspace user 

2025

Ground system

Flight and Flow

Enhance flight planning

Upgrade of the ground systems to allow the update and exchange flight plans and

 Airspace user  2025

infrastructure information

capability

process constraints received. References: TBD










FICE-B3/1	Flight information management services forInformation
exchange model
Flight and flow Flight Information	Reference: PANS-ATM (Doc 4444) and
2024
information
Exchange Model
(FIXM) Version x.x.x
FF-ICE Manual (Doc 9965).
ANSP
ATM network function

enhanced trajectory operations










Information



Sixth edition of the GANP 	

Main Purpose	To provide automatic exchanges of up-to-date flight trajectories tailored to the individual flight operation in support of post-departure coordination and trajectory sharing.
New Capabilities	Mechanisms are in place to support exchange and synchronization of individual trajectory intent/projections (FDP/FMS/DST) for use across planning and tactical operations Enhancement of automated coordination between ATS facilities supporting seamless delivery of Agreed trajectory
Support for flight-specific, dynamic constraint and separation application considering operator constraints, preferences and capabilities

Description		Mechanisms are in place to support exchange of intent allowing for advanced applications which can synchronize and share a common trajectory intent agreed to facilitate TBO in execution. The use of synchronized trajectories by automation and for ATC Coordination support a wider range of operational techniques within and across ANSP boundaries. Constraints are applied only where and when necessary and tailored to flight-specific capabilities.

Maturity Level	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   En-route   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	SWIM-B2/1 - Information service provision Relation-operational need	SWIM-B2/2 - Information service consumption Relation-operational need	SWIM-B2/3 - SWIM registry
Relation-operational need	SWIM-B2/5 - Global SWIM processes

Relation-operational need
SWIM-B3/1 - Air/Ground SWIM for safety critical information
Relation-benefit
AMET-B3/1 - Meteorological observations information
Relation-benefit
AMET-B3/2 - Meteorological forecast and warning information
Relation-benefit
AMET-B3/4 - Meteorological information service in SWIM
Relation-information need
FICE-B2/7 - Flight information management service for higher airspace
operations
Relation-information need
FICE-B2/9 - Flight information management support for inflight re-planning
Relation-information need
DAIM-B2/1 - Dissemination of aeronautical information in a SWIM
environment
Relation-information need
DAIM-B2/2 - Daily Airspace Management information to support flight and
flow
Relation-information need
DAIM-B2/5 - NOTAM replacement

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

SMS	Apply SMS	Apply Safety Management System in
accordance with the national requirements and guidance.

 ANSP 	2013

Operational

Flight and flow Procedures for

Procedures for enhanced automated

 ANSP 	2031

procedures

information

enhanced automated coordination

coordination between ATS units. References: TBD

Airborne system capability

Flight and Flow information

Provision of aircraft-derived information

Update of the ground systems to allow the provision of aircraft-derived information supporting trajectory synchronization.
References: TBD

 Airspace user  2031

Ground system

Flight and Flow

Trajectory synchronization

Update of the ground system to allow trajectory synchronisation across ground

 ANSP 	2031

infrastructure information

automation and using aircraft-derived information, including both the sharing and use of trajectory information. References: TBD

Ground system

Flight and Flow

ATCO
awareness and

Update of the ground systems for enhanced HMI supporting ATCO

 ANSP 	2031

infrastructure information

flight-specific application

awareness and flight-specific constraint application. References: TBD

Ground system infrastructur e

Flight and Flow information

Trajectory-based automated coordination between ATS facilities.

Update of the ground system to allow trajectory-based automated coordination between ATS units. References: TBD

 ANSP 	2031

Sixth edition of the GANP 	
Main Purpose New Capabilities Description
Maturity Level
Concept
Human Factor
Considerations

PLANNING LAYERS 	
OPERATIONS 	
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.
Integrated flight information management system	Information
for end-to-end global flight planning
FICE-B4/1
Tactical-During ops
Tactical-Pre ops
Pre-tactical
Training
Flight and
Flow information
Training
requirements for enhanced trajectory operations.
Training for flight data staff, ATCOs, flight
crew and ATM/ASM staff regarding enhanced trajectory operations.
ANSP
Airspace user
2031























	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in















Sixth edition of the GANP 	
Main Purpose New Capabilities Description
Maturity Level
Concept
Human Factor
Considerations
Information
Real-Time Participation of operators in flight
information
FICE-B4/2




	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in








FRTOPLANNING LAYERS 	
OPERATIONS 	
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.
Tactical-During ops
Tactical-Pre ops
Pre-tactical



FRTO-B0/1	Direct routing (DCT)	Operational


Sixth edition of the GANP 	

Main Purpose	Direct routings are established with the aim of providing airspace users with additional flight planning route options on a larger scale across FIRs such that overall planned leg distances are reduced in comparison with the fixed route network.
New Capabilities		Direct routings (DCTs) are established at national and regional levels and made available for flight planning (with published conditions of use). DCTs should be considered as an early iteration of the Free Route Airspace (FRA) concept. Direct routing operations allow airspace users to optimize flight and fuel planning.

Description [image: ]	DCTs could be implemented in a limited way e.g.:

[image: ] time constraint (fixed or depending on traffic/availability); [image: ] traffic constraint (based on flow and/or level of traffic);
[image: ] flight level;
[image: ] lateral constraints;
[image: ] entry/exit conditions.

The extension of direct routings within and across the FIR boundaries also requires Network and ANSPs ground system upgrades for airspace management and flight data processing.
The following procedures and process might need to be considered:

[image: ] identify the direct routing airspace volume (lateral and vertical) and applicable time; [image: ] direct routings may co-exists with ATS route structure;
[image: ] identify direct routing entry and exit points;
[image: ] adapt airspace design and ensure direct routing horizontal and vertical connectivity; [image: ] ATFM direct routing procedures;
[image: ] adapt the LoA with adjacent ATS units;
[image: ] publish relevant data for direct routing in AIP;
[image: ] airspace management procedure for the implementation of direct routings;
[image: ] ATC procedures to cover direct routing co-ordination and transfer of control, trajectory change in direct routing; environment, conflict detection.
The ATM system upgrades of FDP and CWP, if required, are related to:

[image: ] upgrade of network flight planning and ASM/ATFM system for DCTs; [image: ] direct routing clearances;
[image: ] rerouting capabilities in cases the direct routing traversed the military airspace; differentiation between different traffic type airspaces;
[image: ] direct route beyond AoR;
[image: ] calculation of 4D trajectory with AoI; [image: ] editing function for 4D trajectories.
Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	



	ATM planning
Strategical
Pre-tactical
 Tactical-Pre ops 
 Tactical-During ops 

OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
NOPS-B0/1 - Initial integration of collaborative airspace management with
air traffic flow management


Relation-operational need
FRTO-B0/2 - Airspace planning and Flexible Use of Airspace (FUA)
Relation-operational need
FRTO-B0/4 - Basic conflict detection and conformance monitoring
Relation-information need
FICE-B0/1 - Automated basic inter facility data exchange (AIDC)

ENABLERS


Enabler CategoryATM network function
ANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design and operations

DCT Procedures	Design and use of operational procedures
for direct routes. Reference: EUROCONTROL European Route Network Improvement Plan (ERNIP) - Part 1: European Airspace Design Methodology - Guidelines - Edition December 2018 (https://www.eurocontrol.int/publications/eu ropean-route-network-improvement-plan- ernip-part-1-european-airspace-design)Aircraft operator


2013



Ground system infrastructur e

ATC systems ATC system
upgrades for monitoring aids functions

ATC systems to be upgraded for DCT clearances, notification and co-ordination data exchanges and management of relevant airspace data. Reference: EUROCONTROL specification for the on- line Data exchanges (OLDI) https://eurocontrol.int/sites/default/files/pub lication/files/EUROCONTROL%20Specifi cation%20OLDI%204.3.pdf

 ANSP 	2013

Ground system infrastructur e

CFSP
systems

Upgrade of AOs Flight Planning Systems for DCTs

AO-CFSPS systems to be upgraded to enable flight planning of DCTs Reference: EUROCONTROL NM Flight Planning Requirements document December 2018 https://www.eurocontrol.int/publications/nm
-flight-planning-requirements-guidelinesATM network function


2013

Training	-	Training requirements for direct routingAircraft operator
Aircraft operator


ATCO Training, AO Training, ATM Network Training Training for DCT Provide training to staff prior to implementation

 ANSP 

2013

Ground system infrastructur e

ATM systems ATFM system for
FUA

Upgrade ATFM/flight planning systems to support FUA Reference: EUROCONTROL NM Flight Planning Requirements document December 2018 (https://www.eurocontrol.int/publications/n m-flight-planning-requirements-guidelines)

2013

ATM network function


DEPLOYMENT APPLICABILITY














	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Overcome route selection inefficiencies associated with route network design
	
++
	KPI04: Filed flight plan en-route extension







FRTO-B0/2	Airspace planning and Flexible Use of Airspace (FUA)Operational conditions:
This element will bring benefits in en-route airspace with low, medium and high complexity traffic.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type


Operational


Sixth edition of the GANP 	

Main Purpose		Establish the Flexible Use of Airspace (FUA) process and improve data exchange between civil and military stakeholders by automation to enable a more efficient use of airspace based on transparency and due regard to national security needs.

New Capabilities		Deployment of automated airspace management (ASM) support systems to manage the airspace reservations based on the airspace user needs and resulting from civil-military collaborative decision-making process and more flexibly according to the airspace user needs.

Description		This element addresses strategic/long term airspace management, pre-tactical planning and tactical operations. Automated ASM support systems improve airspace management processes and flexible airspace planning including time horizon specifications in all flight phases (strategic, pre- tactical and tactical time horizon) by providing mutual visibility on civil and military requirements. They also support flexible airspace planning according to civil and military ANSPs and airspace user requirements, including permit cross border and use of segregated areas operations regardless of national boundaries.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	

	ATM planning
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops


Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
FRTO-B0/1 - Direct routing (DCT)
Relation-operational need
NOPS-B0/1 - Initial integration of collaborative airspace management with
air traffic flow management

ENABLERS


Enabler CategoryICAO
CAA


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Operational Approval

Operational approval to provide FUA

Follow regulations for regulatory approval Reference : ICAO Circular 330 Civil/Military Coordination European Union Regulation (EC) No 2150/2005 of 23 December 2005 laying down common rules for the flexible use of airspace. https://www.eurocontrol.int/articles/flexible- use-airspace-fua-mandate

2013



[image: ]Operational procedures

Design and operations

FUA Procedures for Dynamic Airspace Management

Design and use of operational procedures Reference: EUROCONTROL European Route Network Improvement Plan (ERNIP)
- Part 1: European Airspace Design Methodology - Guidelines - Edition December 2018 https://www.eurocontrol.int/publications/eur opean-route-network-improvement-plan- ernip-part-1-european-airspace-design EUROCONTROL European Route Network Improvement Plan (ERNIP) - Part 3: Airspace Management Handbook - Edition December 2018 https://www.eurocontrol.int/sites/default/file s/publication/files/ernip-part-3-asm- handbook-edition-5-v5-5.pdf

ANSP
Aircraft operator

2013

Ground system infrastructur e

ATM systems Tools and
System to support FUA

Tools to be implemented and existing systems upgraded to conduct FUA operations. Reference European Route Network Improvement Plan (ERNIP) - Part 3: Airspace Management Handbook - Annex 12 Edition December 2018 (https://www.eurocontrol.int/sites/default/fil es/publication/files/ernip-part-3-asm- handbook-edition-5-v5-5.pdf) EUROCONTROL Local And sub-Regional Airspace Management support system (https://www.eurocontrol.int/services/local- and-sub-regional-airspace-management- support-system-lara)

 ANSP 	2013

Training	-	Training requirements for FUAATM network function


Training for FUA Provide training to staff prior to implementation

 ANSP 

2013

Ground system infrastructur e

ATM systems ATFM system for
FUAAircraft operator


Upgrade ATFM/flight planning systems to support FUA Reference: EUROCONTROL NM Flight Planning Requirements document December 2018 (https://www.eurocontrol.int/publications/n m-flight-planning-requirements-guidelines)

2013

DEPLOYMENT APPLICABILITY
Operational conditions:
This element will bring benefits in en-route airspace with low, medium and high complexity traffic.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS









	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Ensure that the right airspace is available at the right time for the mission
	ANSP	ATM network function Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	Access and equity
	
	Improve airspace reservation management
	
++
	

	
Efficiency
	
Flight time & distance
	Facilitate direct routing of portions of the flight (if this does not cause network problems)
	
++
	
KPI05: Actual en- route extension




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Efficiency
	

Flight time & distance
	Overcome route selection inefficiencies associated with route & airspace availability as known at the flight planning stage
	

++
	
KPI04: Filed flight plan en-route extension

	
Efficiency
	
Flight time & distance
	Reduce need for tactical ATFM rerouting to circumnavigate airspace closed at short notice
	
++
	
KPI05: Actual en- route extension

	
Efficiency
	
Flight time & distance
	Reduce need to avoid airspace because of lack of confirmation that it will be open
	
++
	KPI04: Filed flight plan en-route extension

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during climb to avoid Special Use Airspace
	
++
	
KPI17: Level-off during climb

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during cruise to avoid Special Use Airspace
	
++
	KPI18: Level capping during cruise

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during descent to avoid Special Use Airspace
	
++
	
KPI19: Level-off during descent




Sixth edition of the GANP 	
Main Purpose
A collection of routes that have been pre-validated and coordinated with impacted air route traffic
control centers and airspace users.
New Capabilities	There are three main options for the flexible routings:

Preferred Routes Playbook Routes
Coded Departure Routes (CDR)
Operational
Pre-validated and coordinated ATS routes to
support flight and flow
FRTO-B0/3


Description [image: ]		There are many instances when ATC needs to move air traffic away from, or into, a particular area of airspace. When this happens, traffic managers will typically implement reroutes – a common route, or set of routes, that they want aircraft to use in a particular area. These routes are predetermined and applied to the certain sector/airport accordingly. Routes are available through ANSP database and are published for the airspace users.
Preferred routes are the normal, everyday routes that ATC would like operators to file. These routes were developed to increase system efficiency and capacity by having balanced traffic flows among high-density airports, as well as de-conflicting traffic flows where possible. Preferred routes are those that operators will most commonly file.
Playbook routes are a set of standard routes that ATC can utilize to fit a particular set of circumstances, when the preferred routes are not available. These routes were created to allow for rapid implementation as needed.
CDRs are a combination of coded air traffic routings and refined coordination procedures, designed to reduce the amount of information that needs to be exchanged between ATC and flight crews.


Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Pre-tactical
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
FRTO-B0/1 - Direct routing (DCT)
Relation-operational need
FRTO-B0/2 - Airspace planning and Flexible Use of Airspace (FUA)
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products
Relation-information need
AMET-B0/4 - Dissemination of meteorological products
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Design and	Procedures on
procedures	operations	flexible routing
tools
Design and operational procedures for
ANSPs and AOs on how to use flexible routing tools.
ANSP
Aircraft operator
2013



Ground system infrastructur e

ATM systems Tools and system
to support Flexible routing

ANSP implemented tools to support preferred, playbook, and CDR routes. Reference: https://www.fly.faa.gov/Products/products.j sp

 ANSP 	2013

Ground system infrastructur e

CFSP
systems

Upgrade of AOs Flight Planning Systems for Flexible routings (optional)

AO-CFSPS systems to be upgraded to enable flight planning of flexible routings. Although AOs can just look up these routes on the weblink, they can also integrate these data into their flight planning system and have it in their tool. Reference: https://www.fly.faa.gov/Products/products.j sp

2013

Training	-	Training requirements for flexible routings

Training provided to TMC, ATCO, FOC on  ANSP 
how to use flexible routingAircraft operator


2013

Aircraft operator

DEPLOYMENT APPLICABILITY
Operational conditions:
This element will bring benefits in en-route airspace with low, medium and high complexity traffic.
Main intended benefits:
Type
Operational description
Benefitting stakeholder(s)


INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	



Capacity
	


Capacity shortfall & associated delay
	Establish/update/publish the catalogue of strategic ATFM measures designed to respond to a variety of possible/typical/recurring events degrading the airspace system (e.g. predefined action plans)
	



++
	

	
Flexibility
	
	Improve flexibility of the Air Navigation System
	
++
	









Sixth edition of the GANP 	
Operational
Basic conflict detection and conformance
monitoring
FRTO-B0/4


Main Purpose [image: ]	Reduction of ATCO’s workload via early and systematic conflict detection and conformance monitoring.
New Capabilities [image: ]  Deployment of basic conflict detection tools (Medium Term Conflict Detection Tool- MTCD) and conformance monitoring warnings.
Description [image: ]		MTCD assists the controller in conflict identification and planning tasks by providing automated early detection of potential conflicts; facilitating identification of flexible routing/conflict free trajectories; identifying aircraft constraining the resolution of a conflict or occupying a flight level requested by another aircraft.
The monitoring aids (MONA) function provides the controller with warnings if aircraft deviate from a clearance or planned trajectories and reminders related to the ATCO instructions to be issued.
MONA might include the flight progress monitoring as well as the lateral, longitudinal, vertical and Cleared Flight Level (CFL) deviations.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
FRTO-B0/1 - Direct routing (DCT)
ENABLERS
Enabler
Category
Enabler Type
Enabler Name	Description / References
Stakeholders	Year
Operational Design and
procedures	operations
ATC Procedures	Design and use of operational procedures  ANSP 
for Medium Term Conflict Detection (MTCD) and Monitoring Aids (MONA)
2013



Ground system infrastructur e

ATC systems ATM system
Upgrades for MTCD and MONA functions

ATC systems to be upgraded to ensure conformance monitoring of flights and conflict detection for ATC planning purposes. Reference: EUROCONTROL Monitoring Aids (MONA) specification 3 March 2017. This document provides system requirements for Monitoring Aids (MONA).https://www.eurocontrol.int/standa rds?page= Reference: EUROCONTROL Medium-Term Conflict Detection (MTCD) specification 3 March 2017.This document provides system requirements for Medium-Term Conflict Detection (MTCD).
https://www.eurocontrol.int/standards? page=4 EUROCONTROL Trajectory Prediction Specification Edition 2.0 March 2017
(https://www.eurocontrol.int/publications/tr ajectory-prediction-specification)

 ANSP 	2013

Training	-	Training requirements for MTCD and MONADEPLOYMENT APPLICABILITY
Operational conditions:
This element will bring benefits in en-route airspace with low, medium and high complexity traffic.
Main intended benefits:


ATCO Training Provide training to staff prior to implementation

 ANSP 	2013

INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS









	Type
	Operational description
	Benefitting stakeholder(s)

	Direct benefits
	Improve situational awareness of ATCO
	ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Reduce ATCO workload (en- route)
	
++
	KPI06: En-route airspace capacity

	

Safety
	
	Avoid vertical & lateral navigation errors during flight (cases of non-conformance with clearance)
	

++
	
KPI20: Number of aircraft accidents




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	


Improve early detection of conflicting ATC Clearances (CATC) (en-route / departure / approach)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)

	




Safety
	
	



Improve separation provision (at a planning horizon > 2 minutes)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)




Sixth edition of the GANP 	
Main Purpose
The Free Route Airspace (FRA) concept brings significant flight efficiency benefits and a choice of
user preferred routes to airspace users.
As a step to full trajectory-based operations, the FRA concept brings increased flight predictability, reduced uncertainty for the ATM network function, which in turn can lead to potential capacity increases for ATM, which will also benefit the user.
New Capabilities
FRA is a specified volume of airspace within which users may freely plan a route between a defined
entry point and a defined exit point, with the possibility to route via intermediate (published or unpublished) waypoints, without reference to the ATS route network, subject to airspace availability. Within this airspace, flights remain subject to air traffic control.
FRA enables airspace users to fly as close as possible to what they consider the optimal trajectory
without the constraints of a fixed route network structure.
Operational
Free Route Airspace (FRA)
FRTO-B1/1


Description [image: ]	FRA implementation can be customized for instance:

[image: ] laterally and vertically;
[image: ] during specific periods;
[image: ] with a set of entry/exit conditions; [image: ] with initial system upgrades.
The extension of FRA within and across the FIR boundaries also requires upgrades of the ATM network function system and the ANSPs ground system for airspace management and flight data processing.
The following procedures and process might need to be considered:

[image: ] FRA airspace volume (lateral and vertical) and applicable time (not necessary H24 7/7);
[image: ] FRA entry and exit points, arrival transition point and departure transition point, and intermediate points;
[image: ] adapt airspace design and ensure FRA horizontal and vertical connectivity; [image: ] ATFM FRA procedures;
[image: ] adapt the LoA with adjacent -and military- ATS units; [image: ] publish relevant data for FRA in AIP;
[image: ] charts for FRA operations;
[image: ] airspace management procedure for the implementation of free routes operation;
[image: ] ATC procedures to cover free route co-ordination and transfer of control, trajectory change in a free route environment, conflict detection.
The upgrades of ATM systems for flight data processing and controller working postition, if required, are related to:
[image: ] ATC clearances beyond AoR;
[image: ] differentiation between different traffic type airspaces; [image: ] calculation of 4D trajectory with AoI;
[image: ] editing function for 4D trajectories;
[image: ] coordination point management for FRA; [image: ] coordination with military agencies;
[image: ] enhance conflict management and controller HMI functions to support conflict detection and resolution.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	



	ATM planning
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops


OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	


Type of Dependencies
ASBU Element
Relation-operational need
NOPS-B1/5 - Full integration of airspace management with air traffic flow
management
Relation-operational need
FRTO-B1/4 - Dynamic sectorization
Relation-operational need
FRTO-B1/3 - Advanced Flexible Use of Airspace (FUA) and management
of real time airspace data
Relation-information need
FICE-B0/1 - Automated basic inter facility data exchange (AIDC)
Relation-operational need
FRTO-B1/5 - Enhanced Conflict Detection Tools and Conformance
Monitoring
Relation-information need
DAIM-B2/2 - Daily Airspace Management information to support flight and
flow
Evolution
FRTO-B0/1 - Direct routing (DCT)

ENABLERS


Enabler CategoryATM network function


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design and operations

Procedures for FRA Airspace Design

Design and use of operational procedures. Reference: EUROCONTROL European Route Network Improvement Plan (ERNIP) - Part 1: European Airspace Design Methodology - Guidelines - Edition December 2018 https://www.eurocontrol.int/publications/eur opean-route-network-improvement-plan- ernip-part-1-european-airspace-design

 ANSP 

2019

Ground system infrastructur e

ATM systems ATC System
Upgrade for FRA

AATM system upgrades for MTCD and MONA functions. ATC systems to be upgraded to ensure conformance monitoring of flights and conflict detection for ATC planning purposes Reference: EUROCONTROL Monitoring Aids (MONA) specification 3 March 2017. This document provides system requirements for Monitoring Aids (MONA).https://www.eurocontrol.int/standa rds?page= Reference: EUROCONTROL Medium-Term Conflict Detection (MTCD) specification 3 March 2017.This document provides system requirements for Medium-Term Conflict Detection (MTCD).
https://www.eurocontrol.int/standards? page=4 EUROCONTROL Trajectory Prediction Specification Edition 2.0 March 2017
https://www.eurocontrol.int/publications/traj ectory-prediction-specificationAircraft operator


 ANSP 	2019

Ground system infrastructur e

CFSP
systems

Upgrade of AOs flight planning systems for FRA

AO-CFSPS systems to be upgraded to enable flight planning of FRA operations. Reference: EUROCONTROL NM Flight Planning Requirements document December 2018 https://www.eurocontrol.int/publications/nm
-flight-planning-requirements-guidelinesATM network function


2019

Training	-	Training requirements for FRAAircraft operator


ATCO Training: FRA Training Provide training to staff prior to implementation Reference: EUROCONTROL European Free Route Airspace Developments 2016 https://www.eurocontrol.int/sites/default/file s/publication/files/free-route-airspace- brochure-20161216.pdf AO and ATM Network Function Training: FRA Training Provide training to staff prior to implementation Reference: EUROCONTROL European Free Route Airspace Developments 2016 https://www.eurocontrol.int/sites/default/file s/publication/files/free-route-airspace- brochure-20161216.pdf

 ANSP 

2019

Ground system infrastructur eATM network function


ATM systems ATFM system for
FRA

Upgrade ATFM/flight planning systems to support FRA

2019















	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Overcome route selection inefficiencies associated with route network design
	
++
	KPI04: Filed flight plan en-route extension






FRTO-B1/2	Required Navigation Performance (RNP) routes	OperationalDEPLOYMENT APPLICABILITY
Operational conditions:
This element will bring benefits in en-route airspace with low, medium and high complexity traffic.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



Sixth edition of the GANP 	

Main Purpose		RNP routes should be deployed within en-route airspace where Free Route Airspace (FRA) is not planned or if FRA is deployed the RNP routes should ensure the connectivity between FRA and TMAs.
The objective is to provide consistent navigation using the most appropriate PBN type, infrastructure and navigation applications.

New Capabilities		Performance-based navigation (PBN) specifications allow aircraft to fly a specific path between two 3D-defined points in space. The new capability refers to the Implementation of PBN/RNP routes within en-route airspace.

Description		With the introduction of a RNP navigation specification, the advantages gained from RNAV will be further enhanced by on-board performance monitoring and alerting and the execution of more predictable aircraft behavior.
Design of optimized routes which may include closely spaced parallel routes, Fixed Radius Transition (FRT) and Tactical Parallel Offset (TPO) functionality in en-route, supported by infrastructure and system improvements to support PBN routes.
The adequate navigation infrastructure is required. GNSS or DME ground infrastructure needs to be optimised to support RNP operations and main reversionary capability in case of GNSS outages.
PBN requires a full digital chain, to critical data quality levels, for aeronautical data provided to the airborne systems. The system improvements for controller support tools which might be required are covered by other FRTO elements (MTCD, monitoring aids) or other threads (Safety Nets).

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Pre-tactical
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
APTA-B0/1 - PBN Approaches (with basic capabilities)
Relation-operational need
APTA-B1/1 - PBN Approaches (with advanced capabilities)
Relation-operational need
SNET-B0/1 - Short Term Conflict Alert (STCA)

ENABLERS


Enabler CategoryICAO
CAA


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Operational Approval

Operational approval to provide RNP Routes

Provide appropriate terrestrial navigation infrastructure to support RNP operations - ground based stations Reference: ICAO Docs, 9613 (Ed 5 – when it is released), Airspace Design – 9992, Operation Approval – 9997. Annexes 6, 11 and 15 (for the data) and the PANS, 4444, 8168 and the new PANS AIM

2019



Operational procedures

Design and operations

Procedures to design the RNP routes

Design and use of operational procedures Reference: EUROCONTROL European Route Network Improvement Plan (ERNIP)
- Part 1: European Airspace Design Methodology - Guidelines - Edition December 2018 https://www.eurocontrol.int/publications/eur opean-route-network-improvement-plan- ernip-part-1-european-airspace-design European Airspace Concept Handbook for PBN Implementation Edition 3.0 2013 https://www.eurocontrol.int/sites/default/file s/publication/files/handbook-pbn- implement-2013-ed-3a.pdfAircraft operator
Aircraft manufacturer


 ANSP 	2019

Airborne system capability

Aircraft system

Install appropriate RNP equipment

Equip aircraft eligible for RNP operations as defined in ICAO DOC 9613

2019

Ground system infrastructur eAircraft operator


ATC systems Adapt ATC
ground system HMI for RNP routes

Upgrade HMI to provide presentation of PBN equipage to ATC

 ANSP 	2019

Training	-	Training requirements for RNP routes

Flight Crew Training: Train flight crews in RNP Provide training to staff prior to implementation ATCO Training: Train ATCOs in RNP Provide training to staff prior to implementation

 ANSP 

2019


DEPLOYMENT APPLICABILITY
Operational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
Type
Operational description
Benefitting stakeholder(s)


INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Overcome capacity limitations attributable to route network design
	
++
	
KPI06: En-route airspace capacity

	


Capacity
	

Capacity, throughput & utilization
	Take advantage of increased navigation precision (airspace with PBN operations) to implement route networks and airspace structures with smaller lateral and vertical safety buffers
	


++
	

KPI06: En-route airspace capacity









Sixth edition of the GANP 	

Main Purpose 			FUA and airspace mangement (ASM) need to be enhanced with collaborative airspace data sharing between all ATM actors, negotiation procedures, system support and real time ASM data integration.
Operational
Advanced Flexible Use of Airspace (FUA) and
management of real time airspace data
FRTO-B1/3


New Capabilities 	 FUA procedures are enhanced by ASM data sharing between the ATM network function, ASM actors, airspace users and ATC. ASM data regarding the planning and tactical management of airspace reservations are continuously exchanged and integrated in real time between the ATM systems. Continuous exchange of ASM data between civil and military national actors will be enhanced.

Description [image: ]		Automated ASM systems to ensure uninterrupted data flow between ATM Network functions and the neighbouring ASM systems from the pre-tactical planning to the real time airspace status.
ASM is enhanced by automated data exchange services during the pre-tactical and tactical execution phases continuously in real time. ASM information is shared between ASM systems
and ATS units/systems, and communicated to the ATM network function in the tactical and execution phases. These data, consisting of pre-notification of activation, notification of activation, de- activation, modification and release are collected, saved and processed. Furthermore, these
data need to be exchanged between ASM stakeholders and made available to other actors and relevant airspace users not involved in ASM processed.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	



	Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
FRTO-B0/2 - Airspace planning and Flexible Use of Airspace (FUA)
Relation-operational need
FRTO-B1/1 - Free Route Airspace (FRA)
Relation-operational need
NOPS-B1/5 - Full integration of airspace management with air traffic flow
management
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year



	Regulatory
	Operational
	Operational
	Follow regulations for regulatory approval
	CAA
	ICAO
	2019

	provisions
	Approval
	approval to
	Reference : ICAO Circular 330
	
	
	

	
	
	provide
	Civil/Military Coordination European
	
	
	

	
	
	Advanced FUA
	Union Regulation (EC) No 2150/2005 of
	
	
	

	
	23 December 2005 laying down common
	
	
	

	
	rules for the flexible use of airspace.
	
	
	

	
	https://www.eurocontrol.int/articles/flexible-
	
	
	

	
	use-airspace-fua-mandate
	
	
	




Operational proceduresAircraft operator


Design and operations

Procedures for Exchange of Real Time Airspace Data

Design and use of operational procedures. Reference: EUROCONTROL Centralised Advanced Flexible Use of Airspace Support Service Concept of Operations (CONOPS) Edition 2.1 October 2014 EUROCONTROL
European Route Network Improvement Plan (ERNIP) - Part 3: Airspace Management Handbook - Edition December 2018 https://www.eurocontrol.int/sites/default/file s/publication/files/ernip-part-3-asm- handbook-edition-5-v5-5.pdf ICAO Guidance for Civil/Military Cooperation Reference: 10088 ICAO Doc Civil Military co-operationATM network function
ANSP


2019



Ground system infrastructur e

ATM systems System
Upgrades for Exchange of Real Time Airspace Data

Upgrade systems for partners to exchange real time data Reference: EUROCONTROL European Route Network Improvement Plan (ERNIP) - Part 3: Airspace Management Handbook - Annex 12 Edition December 2018 https://www.eurocontrol.int/sites/default/file s/publication/files/ernip-part-3-asm- handbook-edition-5-v5-5.pdf

2019



Ground system infrastructur eATM network function
ANSP


ATC systems Integration and
Management of ASM real-time Data

Upgrade systems to handle real time data in ATM systems and AU flight planning systems Reference: EUROCONTROL European Route Network Improvement Plan (ERNIP) - Part 3: Airspace Management Handbook - Annex 12 Edition December 2018 https://www.eurocontrol.int/sites/default/file s/publication/files/ernip-part-3-asm- handbook-edition-5-v5-5.pdf EUROCONTROL Local And sub-Regional Airspace Management support system https://www.eurocontrol.int/services/local- and-sub-regional-airspace-management- support-system-lara

 ANSP 	2019

DEPLOYMENT APPLICABILITY
Operational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Training
-
Training
requirements for Advanced FUA
Training for the real time ASM data
exchanges Provide training to staff prior to implementation
2019
Ground
system infrastructur e
CFSP
systems
Upgrade of AOs
flight planning systems for FUA
Upgrade systems to handle real time data
in AU flight planning systems Reference: EUROCONTROL European Route Network Improvement Plan (ERNIP) - Part 3: Airspace Management Handbook - Annex 12 Edition December 2018 https://www.eurocontrol.int/sites/default/file s/publication/files/ernip-part-3-asm- handbook-edition-5-v5-5.pdf
2019
Aircraft operator
ATM network function
ANSP
Aircraft operator









	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Improve sitautional awareness of network managers, aircraft operators, ANSPs, flight crew, ATCO and airspace managers.
	ANSP	ATM network function Aircraft operator

	
	Ensure that the right airspace is available at the right time for the mission
	ANSP	ATM network function Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	Access and equity
	
	Improve airspace reservation management
	
++
	

	
Efficiency
	
Flight time & distance
	Facilitate direct routing of portions of the flight (if this does not cause network problems)
	
++
	
KPI05: Actual en- route extension

	

Efficiency
	

Flight time & distance
	Overcome route selection inefficiencies associated with route & airspace availability as known at the flight planning stage
	

++
	
KPI04: Filed flight plan en-route extension




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Reduce need for tactical ATFM rerouting to circumnavigate airspace closed at short notice
	
++
	
KPI05: Actual en- route extension

	

Efficiency
	

Flight time & distance
	Reduce need to avoid airspace because of lack of confirmation that it will be open
	

++
	KPI04: Filed flight plan en-route extension

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during climb to avoid Special Use Airspace
	
++
	
KPI17: Level-off during climb

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during cruise to avoid Special Use Airspace
	
++
	KPI18: Level capping during cruise

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during descent to avoid Special Use Airspace
	
++
	
KPI19: Level-off during descent






FRTO-B1/4	Dynamic sectorization	Operational


Sixth edition of the GANP 	

Main Purpose		Dynamically adapt ATC sectorization to respond to traffic demand without increasing the number of controllers working position in use.

New Capabilities		This tool will provide real-time support to the operations room supervisor to select the most appropriate sector configuration according to the traffic demand and complexity, taking into account predefined sector configuration as well as the change of the ATC sector shapes by adding/removing the elementary sectors.

Description		The sectorization tool enables the dynamic management of a large number of possible sector configurations. Based on the volume of pre-defined ATC sector configurations, the automated system continuously evaluates traffic demand and complexity in the future and proposes optimum sectorization solutions.
This tool supports real-time shaping of the airspace volumes allocated to the physical controller working position by adding/removing elementary sectors in order to respond to the predicted traffic demand and complexity.

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	


[image: ]DEPENDENCIES AND RELATIONS 	


	Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


OPERATIONS 	
Arrival
En-route
Departure





	Type of Dependencies
	ASBU Element
	

	Relation-operational need
	NOPS-B1/6 - Initial Dynamic Airspace configurations
	

	Relation-operational need
	FRTO-B1/2 - Required Navigation Performance (RNP) routes
	

	Relation-operational need
	NOPS-B1/4 - Dynamic Traffic Complexity Management
	

	
ENABLERS
	
	

	Enabler	Enabler Type
	Enabler Name	Description / References	Stakeholders
	Year

	Category
	
	

	Operational Design and procedures	operations
	ATC Operational	Design and use of operational procedures  ANSP 
Supervisor Procedures for Dynamic Sectorization
	2019

	Ground	ATC systems system
infrastructur e
	ATC System	ATC system Upgrade relevant to dynamic  ANSP 
Tools for Support	handling of airspace volumes of Dynamic
Sectorization
	2019

	Training	-
	Training	ATCO/Operational Supervisor Training for  ANSP 
requirements for	Dynamic Sectorization Provide training dynamic	to staff prior to implementation sectorization
	2019


DEPLOYMENT APPLICABILITY
Operational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Improve flexibility of sector configuration management
	
++
	

	

Capacity
	
Capacity, throughput & utilization
	Improve flexibility to modify sector configuration at short notice to cope with traffic pattern variations
	

++
	







FRTO-B1/5	Enhanced Conflict Detection Tools andINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

Conformance Monitoring

Operational



Sixth edition of the GANP 	

Main Purpose		Enhancements of basic mid-term conflict detection (MTCD)/ monitoring alert (MONA) functions and thus further improving the ATCO productivity and reducing the workload.

New Capabilities		Conflict Detection Tools (CDT) will include enhancements to MTCD (up to 20 minutes planning horizon) function, plus tactical functions based on a shorter look-ahead time, typically from 10 to 2 minutes ahead. MTCD will be complemented by basic a conflict resolution advisor and a what if function.
Monitoring aids (MONA) provide controllers with reminders and warnings and are enhanced via the integration of Aircraft Derived Data (ADD). The provision of a trajectory warning with respect to downlinked parameters, as well as the additional reminders for change of frequency and manual coordination enhance support provided to controllers.

Description		CDT provides real-time assistance to the en-route controllers (both planning and tactical) in conflict detection and resolution. It is based on new approaches that enhance and refine the existing tools yielding more efficient and usable services.
MTCD aids the planning ATCO by showing only the most probable conflicts within the predefined look-ahead time, discarding detected conflicts with lower probabilities. The MTCD includes the what if probe function showing the problems that would occur if the given clearances is applied and identify the contextual traffic that may impair the manual identified conflict resolution.
The tactical tool is based on the tactical trajectories and identifies the conflicts within the sectors, including the what-if capabilities.
MONA provides the en-route controller with warnings if aircraft deviate from the calculated ground system trajectory or the ATCOs tactical clearances (e.g. heading, vertical rate).

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesDEPENDENCIES AND RELATIONS 	



	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 




	Type of Dependencies
	ASBU Element
	

	Evolution
	FRTO-B0/4 - Basic conflict detection and conformance monitoring
	

	Relation-operational need
	FRTO-B1/1 - Free Route Airspace (FRA)
	

	Relation-operational need
	FRTO-B1/6 - Multi-Sector Planning
	

	
ENABLERS
	
	

	Enabler	Enabler Type
	Enabler Name	Description / References	Stakeholders
	Year

	Category
	
	

	Operational Design and procedures	operations
	ATC procedures	Design and use of operational	 ANSP 
for enhanced CDT and MONA
	2019

	Ground	ATC systems system
infrastructur e
	ATC system	Upgrade ATC systems to provide	 ANSP  upgrades for	enhanced monitoring capabilities as well enhanced CDT	as detection of planned/tactical conflicts
and MONA	Reference: EUROCONTROL Monitoring functions	Aids (MONA) specification 3 March 2017.
This document provides system requirements for Monitoring Aids (MONA).https://www.eurocontrol.int/standa rds?page= Reference: EUROCONTROL Medium-Term Conflict Detection (MTCD) specification 3 March 2017.This document provides system requirements for Medium-Term Conflict Detection (MTCD).
https://www.eurocontrol.int/standards? page=4 EUROCONTROL Trajectory Prediction Specification Edition 2.0 March 2017
https://www.eurocontrol.int/publications/traj ectory-prediction-specification
	2019

	Training	-
	Training	ATCO Training for CDT and MONA	 ANSP 
requirements for	Provide training to staff prior to enhanced CDT	implementation
and MONA
	2019












	Type
	Operational description
	Benefitting stakeholder(s)

	Direct benefits
	Improve situational awareness of ATCO
	ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI






FRTO-B1/6	Multi-Sector Planning	OperationalDEPLOYMENT APPLICABILITY
Operational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose		This element is applicable only to en-route sectors that are currently staffed by two ATCOs (planning and tactical).
The multi-sector planning (MSP) function defines a new organization of controller team(s) and new operating procedures to enable the planning controller to provide support to several tactical controllers operating in different adjacent sectors.
This function might reduce the ATCO workload related to intra/inter centre coordination. The workload conversion to potential capacity gains might vary considerably depending on the sector configurations.

New Capabilities	New tools and operating procedures are needed for the planning controller to provide support to several tactical controllers operating in different sectors. The Multi Sector Planning (MSP) controller ensures suitable coordination agreements between sectors and assists in managing the workload of the tactical controllers.
Description		The ATM system functions are enhanced to allow a single planner role to be associated to multiple sector tactical roles and the planner and tactical roles to be combined on a controller work position. The multi-sector planner needs to have an access to flight data, system tracks, trajectory, warnings and tools for the airspace of several ATC sectors allocated to him.
The multi-sector planner needs to provide an extended planner functions within the sectors allocated to this role, including the coordination function.

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
FRTO-B1/3 - Advanced Flexible Use of Airspace (FUA) and management
of real time airspace data
Relation-operational need
FRTO-B1/5 - Enhanced Conflict Detection Tools and Conformance
Monitoring

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design and operations

ATC procedures for MSP

Design and use of operational procedures  ANSP 	2019

Ground system infrastructur e

ATC systems ATC system
Upgrade for Support of MSP Role

Upgrade ATC systems with the capabilities to support the planning controller taking the responsibility of more than one sector. The tactical responsibilities are distributed to several tactical controllers. Reference: EUROCONTROL Medium-Term Conflict Detection (MTCD) specification 3 March 2017.This document provides system requirements for Medium-Term Conflict Detection (MTCD). https://www.eurocontrol.int/standards? page=4 EUROCONTROL Trajectory Prediction Specification Edition 2.0 March 2017
https://www.eurocontrol.int/publications/traj ectory-prediction-specification

 ANSP 	2019

Training	-	Training requirements for MSP

ATCO Training Provide training to staff prior to implementation

 ANSP 	2019



DEPLOYMENT APPLICABILITY














	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	Cost effectiveness
	
	Reduce costs in the Air Navigation System
	
++
	






FRTO-B1/7	Trajectory Options Set (TOS)	OperationalOperational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



Sixth edition of the GANP 	

Main Purpose		To give airspace users greater flexibility and control over their trajectory with respect to airspace constraints.

New Capabilities		Airspace users have the capability to develop and file a set of desired reroute options (called a Trajectory Options Set or TOS) that is the operator’s preference for routing around airspace constraints.
From these options, ATFM will choose the one that the operator is expected to fly. Operators have te capability to receive and process these notifications.

Description	Trajectory Options Sets (TOS) are used when airspace users are participating in Collaborative Option Programs (CTOP). These work as follows:
1. ATFM creates an airspace boundary and establishes flow control on any air traffic that crosses that boundary. (This is a NOPS action).
2. Airspace Users based on the notice of the airspace constraint develop and submit in advance of the issuance of the program, a set of desired reroute options (called a Trajectory Options Set or TOS) that is the operator’s preference for routing around the constraint.
3. CTOP uses the preferred options to automatically assign delays or reroutes to flights in order to dynamically manage the demand as conditions change.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
Strategical
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational benefit
FRTO-B1/1 - Free Route Airspace (FRA)
Relation-operational benefit
FRTO-B1/2 - Required Navigation Performance (RNP) routes
Relation-operational benefit
FRTO-B1/3 - Advanced Flexible Use of Airspace (FUA) and management
of real time airspace data
Evolution
FRTO-B0/3 - Pre-validated and coordinated ATS routes to support flight and
flow

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Advisory circular

CTOP advisory circular

Guidance to customers how to manage flights in the constrained area Reference: FAA AC 90-115

 CAA 	2019

Operational procedures

Operations	Operational
procedures for the use of CTOP

Operational guidelines on CTOP usage	 ANSP 

2019

Ground system infrastructur eAircraft operator


ATM systems Tools and system
to support CTOPAircraft operator


Tools and systems in place at ANSP to support CTOP operations Reference: https://cdm.fly.faa.gov/?page_id=983

 ANSP 	2019

Ground system infrastructureAircraft operator


CFSP
systems

CSFP to support CTOP

Tools and systems in place at AOs to support CTOP operations Reference: https://cdm.fly.faa.gov/?page_id=983

2019

Training	-	Training requirements for CTOP

ATM Training, Flight Dispatcher training Training is provided on how to use CTOP system to increase flight operation efficiency

 ANSP 

2019



DEPLOYMENT APPLICABILITY
Operational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type

[image: ]



	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI







FRTO-B2/1	Local components of integrated ATFM and ATC Planning function (INAP)INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


Operational


Sixth edition of the GANP 	

Main Purpose		Bridge the planning gap between local ATFM and ATC processes and facilitate layered ATM planning in the execution phase.

New Capabilities	1. Transparency and exchange of information between local ATFM and ATC in respect of necessary action the execution phase.
2. Relevant and shared information on the predicted complexity of the operation with workload impact in short and medium term up to 45 minutes.
3. Informed decision making via integration with local resource management (scheduling tools)
4. Full use of DAC system capabilities.
5. Use of the information in the local ATFM and ATC decision support tools in a harmonised and integrated manner.

Description	In the ATM layered planning the gap between the ATFM planning and ATC planning is being closed.
On one side ATFM planning traditionally dealing in pre-departure is being extended into the execution phase). On the other side ATC planning, due better precision of the Trajectory Prediction and thus ATC support tools, is pushed further than the traditional sector entry and exist planning with the horizon of 8 to 15 minutes to extended ATC planning with the horizon up to 45 minutes, especially with further progression of the concept like MSP and Flight Centric Operations. Basis for this integration is the use and exchange of predicted workload information based on complexity assessment as a best approximation for ATCO workload.
The enhanced tool will take into account all available information combine them and deliver resolutions for overload situations with the less disruption and most performant network effect. The tool is the main enabler for optimization of the two main resources of the ATM - the airspace and the ATCOs. It is designed in such a way to keep the airspace and ATCO workload related constrains always at the optimal level in the real time. Therefore, what was considered as a planning gap is becoming an overlap requiring integration and harmonization of Local ATFM and ATC operations. This integration will eventually result in complete transformation and disappearance of the “sector defensive” traditional ATC planning into seamless ATM planning process.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

	INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
FRTO-B1/6 - Multi-Sector Planning
Evolution
NOPS-B1/4 - Dynamic Traffic Complexity Management
Relation-operational need
NOPS-B2/1 - Optimised ATM Network Services in the initial TBO context
Relation-operational need
NOPS-B2/6 - ATFM adapted for cross-border Free Route Airspace (FRA)
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Design and	Operational
procedures	operations	procedures for
INAP
Design and use of operational procedures
for Dynamic Capacity Balancing - DCB and Extended ATC planning (INAP)
ANSP
ATM network function
2025
Ground	ATM systems
system infrastructur e
ATC/ATFM
system upgrade for support of INAP
Upgrade the ATC/ATFM system to
support the integration of ATFM and ATC planning function
ANSP
ATM network function
2025
Training
-
Training
requirements for INAP
ATCO Training for INAP FMP training for
INAP Provide training to staff prior to implementation
 ANSP 
2025
DEPLOYMENT APPLICABILITY
Operational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	
Capacity, throughput & utilization
	Optimise actual capacity (capacity monitoring values and sector configurations actually used on the day of operation)
	

++
	






FRTO-B2/2	Local components of Dynamic Airspace Configurations (DAC)

Operational


Sixth edition of the GANP 	

Main Purpose	To provide optimum use of the airspace, with minimum impact on the AU business needs

New Capabilities	Re-organisation and re-structuring of the airspace in the execution phase and in real time including transition from between different type of airspace configurations and related ATC operations
Description		In order to satisfy stakeholders business needs, it will be required that the airspace configuration changes and transfer from one type of ATC operation to another happens more dynamically. This is enabled by automation and existence of large number of airspace configuration scenarios adapted for different traffic flow or complexity situations.
It is clear the efficient forms of configurations supporting Free-route or concepts like Fight Centric Operations become impracticable when certain level of complexity is reached. Dynamic Airspace Configurations using local tools and procedures in short term are supposed to optimize these transitions and make them possible in real time.
Dynamic mobile areas introduction will allow for restricted/reserved areas to be either planned along a trajectory or a protective area that will accompany the user during the whole or part of the trajectory to ensure the safety of all airspace users.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
Tactical-Pre ops
Tactical-During ops
Departure
En-route
Arrival


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	NOPS-B1/6 - Initial Dynamic Airspace configurations
Relation-operational need	NOPS-B2/1 - Optimised ATM Network Services in the initial TBO context Relation-operational need	FRTO-B2/1 - Local components of integrated ATFM and ATC Planning
function (INAP)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

	Regulatory
	Operational
	Operational
	Follow regulations for approval Adapt
	CAA
	ICAO
	2025

	provisions
	Approval
	approval for DAC
	present airspace classification. Define responsibility and liability in DAC environment
	
	
	




Operational procedures

Design and operations

Operational procedures for DAC

Design and use of operational procedures: Transitional procedures for different ATC operations in DAC situations. Procedures for instantaneous airspace delegation. Procedures for dynamic change of mode of ATC operations in a portion of an airspace.

2025



Ground system infrastructur eATM network function
ANSP


ATM systems ATM system
Upgrade Provide upgrade to support of DAC

Upgrade ATC/ATFM system with automated tools capable of predicting traffic and complexity evolution and applying low-altitude DAC based resolution scenarios.

2025



Training	-	Training requirements for DACATM network function
ANSP


ATC, Local Airspace Mangers, supervisors, Network function staff and FMP training Provide training to staff prior to implementation

2025


DEPLOYMENT APPLICABILITYATM network function
ANSP

Operational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
Type
Operational description
Benefitting stakeholder(s)


INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Improve flexibility of sector configuration management
	
++
	

	

Capacity
	
Capacity, throughput & utilization
	Optimise actual capacity (capacity monitoring values and sector configurations actually used on the day of operation)
	

++
	









Sixth edition of the GANP 	
Large Scale Cross Border Free Route Airspace	Operational
(FRA)
FRTO-B2/3


Main Purpose [image: ]	The Free Route Airspace (FRA) concept brings significant flight efficiency benefits and a choice of user preferred routes to airspace users. Large -scale operations based on regional implementation can provide even greater freedom and benefits to AUs to fly according to their own business models leading to full trajectory based operations. Large scale FRA will continue to provide increased flight predictability, reduced uncertainty for the ATM Network function, which in turn can lead to potential capacity increases for ATM, which will also benefit the user.
New Capabilities [image: ]  FRA is specified airspace within which users may freely plan a route between a defined entry point and a defined exit point, with the possibility to route via intermediate (published or unpublished) waypoints, without reference to the ATS route network, subject to airspace availability. Within this airspace, flights remain subject to air traffic control. In large scale operations the concept is applied across a large scale geographical area typically changing from State implementation to regional implementation.
Description [image: ]		The initial implementation of FRA comes with certain limitations e.g. FL, dimensions, timing, functions and tools, Lat/Long use as a significant point etc. Large scale operations of FRA will ensure that these limitation are solved and no longer required leading to seamless operations in a large volume of airspace crossing State borders.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-Pre ops   Tactical-During ops 
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
FRTO-B1/1 - Free Route Airspace (FRA)
Relation-operational need
FRTO-B1/3 - Advanced Flexible Use of Airspace (FUA) and management
of real time airspace data
Relation-operational need
FRTO-B1/6 - Multi-Sector Planning
Relation-operational need
FRTO-B1/5 - Enhanced Conflict Detection Tools and Conformance
Monitoring
Relation-operational need
NOPS-B1/4 - Dynamic Traffic Complexity Management
Relation-operational need
NOPS-B2/6 - ATFM adapted for cross-border Free Route Airspace (FRA)
Relation-operational need
FRTO-B2/4 - Enhanced Conflict Resolution Tools
Relation-operational need
FRTO-B2/1 - Local components of integrated ATFM and ATC Planning
function (INAP)


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Design and operations

Cross border FRA Airspace Design

Design and use of operational procedures Reference: EUROCONTROL European Route Network Improvement Plan (ERNIP)
- Part 1: European Airspace Design Methodology - Guidelines - Edition 5 December 2018 https://www.eurocontrol.int/publications/eur opean-route-network-improvement-plan- ernip-part-1-european-airspace-design

ANSP
ATM network function

2025



Ground system infrastructur e

ATM systems Upgrade ATM
systems for improvements for cross-border FRA

ATM system upgraded for cross-border FRA clearances, notification and co- ordination data exchanges relevant for cross –border FRA and management of relevant cross-border FRA airspace data. Reference: EUROCONTROL Monitoring Aids (MONA) specification 3 March 2017. This document provides system requirements for Monitoring Aids (MONA).https://www.eurocontrol.int/standa rds?page= Reference: EUROCONTROL Medium-Term Conflict Detection (MTCD) specification 3 March 2017.This document provides system requirements for Medium-Term Conflict Detection (MTCD).
https://www.eurocontrol.int/standards? page=4 EUROCONTROL Trajectory Prediction Specification Edition 2.0 March 2017
https://www.eurocontrol.int/publications/traj ectory-prediction-specification EUROCONTROL specification for the on- line Data exchanges (OLDI) https://eurocontrol.int/sites/default/files/pub lication/files/EUROCONTROL%20Specifi cation%20OLDI%204.3.pdf

ANSP
ATM network function

2025


	
	
	
	
	
	

	Ground
	CFSP
	Upgrade of AOs
	Upgrade of AOs flight planning systems
	Aircraft operator
	2025

	system
	systems
	Flight Planning
	Reference: EUROCONTROL NM Flight
	
	

	infrastructur
	
	Systems for
	Planning Requirements document 10
	
	

	e
	
	cross-border
	December 2018
	
	

	
	
	FRA
	https://www.eurocontrol.int/publications/nm
	
	

	
	
	
	-flight-planning-requirements-guidelines
	
	

	
	
	
	
	
	

	Training
	-
	Training
	ATCO, AO and ATM Network Function
	ANSP
	2025

	
	
	requirements for
cross-border
	Training Training for Cross-Border FRA
Provide training to staff prior to
	ATM network function
	

	FRA
	implementation
	Aircraft operator




























	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Overcome route selection inefficiencies associated with route network design
	
++
	KPI04: Filed flight plan en-route extension






FRTO-B2/4	Enhanced Conflict Resolution Tools	OperationalGround
system infrastructur e
ATM systems
ATFM system for
cross border FRA
Upgrade ATFM/flight planning systems to
support cross border FRA. Reference: EUROCONTROL NM Flight Planning Requirements document December 2018 https://www.eurocontrol.int/publications/nm
-flight-planning-requirements-guidelines
2025
DEPLOYMENT APPLICABILITY
Operational conditions:
The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type
ATM network function



Sixth edition of the GANP 	

Main Purpose	Providing conflict resolution support for ATCOs considering elements of ATM layered planning and overall network effect.
New Capabilities	1. Taking into account additional INAP and network effect elements when providing conflict resolutions.
2. Harmonisation and integration with the ATFM support tools resulting in informed decision making
3. Integration of foreseen conflict resolution options for workload assessment and prediction

Description 			Basic conflict resolution tools are designed to provide resolution solutions for immanent conflict taking into account certain time horizon for which the resolution trajectory has to be conflict free. In the new planning environment with extended panning horizons and integration between local ATFM and ATC processes this feature is insufficient. In order to provide informed decision on conflict resolution, which will have no negative network effect, enhanced resolution tools are to be designed. They will exploit the SWIM enabled capability to exchange and probe possible conflict resolutions taking into account the network effect to some extend (compatibility with Target Times, CTA and CTO) and the effect on the workload on other ATCOs on a longer planning scale. This approach induces substantial changes in the ATCO’s working methods but on other side should provide for the flexibility and required level of freedom for safe separation in human centric environment.

Maturity Level 		Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
FRTO-B1/5 - Enhanced Conflict Detection Tools and Conformance
Monitoring
Relation-operational need
FRTO-B2/3 - Large Scale Cross Border Free Route Airspace (FRA)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

Operational Approval

Operational Approval for enhanced conflict resolution tools

Obtain Regulatory Approval Provisions for limited delegation of Responsibility and Liability to the automation will be required

 CAA 	2025

Operational procedures

-	Operational
procedures for enhanced conflict resolution toolsAircraft manufacturer


Adaptation of Manuals Design and use of operational Procedures

 ANSP 	2025

Airborne system capability

Aircraft system

Capability	Downlink of airborne calculation of the
Trajectory and other aircraft derived data for improvement of TP

 Airspace user 

2025

Ground system infrastructure

ATC systems Integrate
enhanced Conflict Resolution Tools

Upgrade ATC system with advance conflict resolution capabilities

 ANSP 	2025

Training	-	Training requirements for enhanced conflict resolution tools

Training for the use of the function Provide training to staff prior to implementation

 ANSP 	2025



DEPLOYMENT APPLICABILITY
Operational conditions:


The element will bring benefit in an en-route medium to high complexity traffic environment.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type










	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Safety
	
	Avoid vertical & lateral navigation errors during flight (cases of non-conformance with clearance)
	

++
	
KPI20: Number of aircraft accidents

	




Safety
	
	


Improve early detection of conflicting ATC Clearances (CATC) (en-route / departure / approach)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)
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GADS


GADS-B1/1	Aircraft Tracking	Operational


Sixth edition of the GANP 	

Main Purpose	To provide support to the ATSU Alerting Service in areas without ATS surveillance with an update rate of the aircraft position of at least once per 15 mins. The objective is to assist the relevant stakeholders in the timely identification and location of aircraft in distress, to reduce reliance on the procedural methods for determining aircraft position and helping to ensure the availability and sharing of aircraft position data.
New Capabilities	Aircraft operator will be able to track the aircraft, detect missing position reports, notify if necessary the relevant ATSUs and timely share relevant information including last known position(s).
Description		Aircraft tracking is one of the Global Aeronautical Distress and Safety System (GADSS) functions (ref, GADSS ConOPS V6). Aircraft tracking is a process, established by the operator, that maintains and updates, at standardised intervals, a ground based record of the four dimensional position of individual aircraft in flight. (ICAO Annex 6)

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes
If the aircraft operator is not already tracking its aircraft.

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	Tactical-During ops
Tactical-Pre ops


OPERATIONS 	
 En-route 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	GADS-B1/2 - Operational Control Directory

Relation-technology option
COMS-B0/2 - ADS-C (FANS 1/A) for procedural airspace
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
ASUR-B1/1 - Reception of aircraft ADS-B signals from space (SB ADS-B)
Relation-technology option
COMI-B0/5 - Satellite communications (SATCOM) Class C Data
Relation-technology option
COMI-B1/3 - SATCOM Class B Voice and Data
Relation-technology option
COMS-B1/2 - PBCS approved ADS-C (FANS 1/A+) for procedural
airspace

ENABLERS


Enabler CategoryAircraft operator


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

Search and rescue

Procedures for aircraft tracking

Operator aircraft tracking policy, process and procedures. References: ICAO Annex 6 – Aircraft Tracking and ICAO Circular 347 - Aircraft Tracking Implementation Guidelines

2018



Airborne system capability

Search and rescue

Airborne aircraft tracking system

Airborne aircraft tracking capability. Note: copy table in the circular. Reference: ICAO Annex 6 – Aircraft Tracking and ICAO Circular 347 - Aircraft Tracking Implementation Guidelines.

2018



Ground system infrastructur e

Search and rescue

Data link for aircraft tracking

Airborne aircraft tracking capability. Note: copy table in the circular. Reference: ICAO Annex 6 – Aircraft Tracking and ICAO Circular 347 - Aircraft Tracking Implementation Guidelines.

2018



Ground system infrastructur e

Search and rescue

Ground aircraft tracking system

System with capability to process and monitor aircraft tracking data. Airborne aircraft tracking capability. Note: copy table in the circular. Reference: ICAO Annex 6 – Aircraft Tracking and ICAO Circular 347 - Aircraft Tracking Implementation Guidelines.

2018



Training	Search and rescue

Aircraft tracking training

Aircraft Operator procedures for detecting missing position reports and notifying ATSU’s

2018

Aircraft operator
Aircraft operator
Aircraft operator
Aircraft operator


DEPLOYMENT APPLICABILITY
Operational conditions:
This element is only applicable in oceanic airspace lacking ATS surveillance with a position update rate of at least


once per 15 mins.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Sixth edition of the GANP 	
Main Purpose
To ensure that Point of Contact (PoC) information is available and can be accessed by Rescue
Coordination Centres (RCCs), ATSUs and aircraft operators in support of emergency situations.
New Capabilities
Access to point of contact information of ATSUs, Aircraft Operators and Rescue Coordination
Centres.
Description
Point of Contact repository is part of the Global Aeronautical Distress and Safety System (GADSS)
and is used to enable timely contact between the persons relevant to an emergency situation involving an aircraft in a specified area.
Maturity Level
Ready for implementation
Human Factor
Considerations
1. Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No
PLANNING LAYERS 	
OPERATIONS 	
 En-route 
Operational
Operational Control Directory
GADS-B1/2
ANSP
Aircraft operator
RCC
SAR authority





	Type	Operational description	Benefitting stakeholder(s)

	



Direct benefits
	Earlier detection of aircraft in operational	ANSP	Aircraft operator
anomalies

	
	Better position information of aircraft in distress

	
	Improve situational awareness of aircraft	Aircraft operator
operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI







































	Strategical
	Tactical-Pre ops
	Tactical-During ops

	Post operations
	



DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Search and rescue

Procedures for Operational Control Directory

Procedures for maintaining PoC information and making PoC updates available. Procedures for using PoC repository. Reference: Annex 11; Annex 12 and ICAO Circular 347 - Aircraft Tracking Implementation Guidelines

ANSP
Aircraft operator
RCC


2018


DEPLOYMENT APPLICABILITY
Operational conditions:
This element is applicable in emergency situations.
Main intended benefits:ANSP
Aircraft operator
RCC
SAR authority




	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Faster and more effective response to emergency situations
	

	
	Improve situational awareness of aircraft operator, ANSP and RCCs.
	




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPISANSP
Aircraft operator
RCC
SAR authority




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




Sixth edition of the GANP 	
Main Purpose
To ensure tracking of aircraft in distress and timely and accurate location of end of flight position to
accurately direct search and rescue (SAR) operations in an efficient and effective way.
New Capabilities
To be able to determine the position of an aircraft in distress at least once every minute. This
capability is resilient to failures of the aircraft’s electrical power, navigation and communication systems.
Operational
Location of an aircraft in Distress
GADS-B2/1


Description [image: ]		The localisation of an aircraft in distress is one of the Global Aeronautical Distress and Safety System (GADSS) functions. This function uses on board systems to broadcast aircraft position (latitude and longitude), or distinctive distress signals from which the aircraft position and time can be derived. The aircraft position information will be transmitted, without the need for flight crew action, at least once every minute, when an aircraft is in a distress condition.
An aircraft is in a distress condition when it is in a state that, if the aircraft behaviour event is left uncorrected, may result in an accident. The operator is responsible for ensuring that this information is made available to the actors involved in the emergency.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
GADS-B1/2 - Operational Control Directory

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Search and rescue

Procedures for location of aircraft in distress

References: ICAO Annex 6 – Location of an aircraft in distress and ICAO Doc 10054 Manual on Location of Aircraft in Distress and Flight Recorder Data Recovery

ANSP
Aircraft operatorAircraft operator

RCC



2018



Airborne system capabilityAircraft operator


Search and rescue

Location of aircraft in distress

Applicable to new production aircraft from 2021. Reference: ICAO Annex 6 – Location of an aircraft in distress

2023



Ground system infrastructur e

Search and rescue

Capability to receive a distress signal

Distress Tracking Repository. Reference: ICAO Annex 6 – Location of an aircraft in distress and ICAO Doc 10054 Manual on Location of Aircraft in Distress and Flight Recorder Data Recovery

2023

Training
Search and
rescue
Training
requirements for location of aircraft in distress
Aircraft Operator procedures for ADT
2023
DEPLOYMENT APPLICABILITY
Operational conditions:
This element is applicable in emergency situations.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Aircraft operator
ANSP
Aircraft operator
RCC
SAR authority


ANSP
Aircraft operator
RCC
SAR authority



















	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Faster and more effective response to emergency situations
	

	
	
More reliable accident site location
	






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




Sixth edition of the GANP 	
Main Purpose
To ensure distress tracking information is available and can be accessed by RCCs, ATSUs and
aircraft operators in support of emergency procedures.
New Capabilities	Access to location of aircraft in distress data.
Description
Distress tracking information is of vital importance for efficient and effective handling of distress
situations and SAR operations. Distress tracking information management provides a means to make the last known position of an aircraft in distress available to the relevant stakeholders in atimely manner.
Maturity Level
Ready for implementation
Operational
Distress tracking information management
GADS-B2/2


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No

DEPLOYMENT APPLICABILITY
Operational conditions:
This element is applicable in emergency situations.
Main intended benefits:
ANSP
Aircraft operator
RCC
SAR authority


ANSP
Aircraft operator
RCC
SAR authority


ANSP
Aircraft operator
RCC
SAR authority



	PLANNING LAYERS 	
Post operations
Tactical-During ops
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational option
SWIM-B2/1 - Information service provision
Relation-operational option
SWIM-B2/2 - Information service consumption
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Search and	Procedures for
procedures	rescue	making available
and accessing distress tracking information
Reference: ICAO Annex 6 – Location of
an aircraft in distress/Flight Recorders and ICAO Doc 10054 Manual on Location of Aircraft in Distress and Flight Recorder Data Recovery.
ANSP
Aircraft operator
2021
RCC










	Type	Operational description	Benefitting stakeholder(s)

	




Direct benefits
	Faster and more effective response to emergency situations

	
	
More reliable accident site location

	
	Improve situational awareness of aircraft operator, ANSP and RCCs.



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



	
KPA
	
Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	
KPI






GADS-B2/3	Post Flight Localization	Operational


Sixth edition of the GANP 	

Main Purpose		To enable efficient and effective SAR operations by providing accurate position information of the end of flight location following a crash.

New Capabilities	The capability to locate the end of flight with a level of accuracy required by SAR.

Description		Post Flight Localization is one of the GADSS functions. When an accident occurs there is a phase beginning immediately at the end of flight where the rescue of possible survivors has the immediate and highest priority. Accurate aircraft position information (1 NM or better) is provided through the Post Flight Localization function to guide SAR services on site.

Maturity Level	Standardization

Human Factor Considerations


PLANNING LAYERS 	
 Post operations 

OPERATIONS 	
 Departure   En-route   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational benefit	GADS-B2/1 - Location of an aircraft in Distress

ENABLERS


Enabler CategoryAircraft operator


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

Search and rescue

Procedures regarding the operation of the system intended for timely recovery of flight recorder data

Description of the operator capabilities. Reference: Annex 6 – Location of an aircraft in distress and ICAO Doc 10054 Manual on Location of Aircraft in Distress and Flight Recorder Data Recovery

2021



Airborne system capability

Search and rescue

ELT	Reference: ICAO Annex 6 – Location of an aircraft in distress and ICAO Doc 10054 Manual on Location of Aircraft in Distress and Flight Recorder Data Recovery

2019



Airborne system capability

Search and rescue

ULD	Reference: ICAO Annex 6 – Location of an aircraft in distress and ICAO Doc 10054 Manual on Location of Aircraft in Distress and Flight Recorder Data Recovery

2019

RCC
Aircraft operator

DEPLOYMENT APPLICABILITYRCC
Aircraft operator

Operational conditions:
This element is applicable in emergency situations.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Faster and more effective response to emergency situations
	
Aircraft operator	RCC	SAR authority




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI





GADS-B2/4	Flight Data Recovery	Operational


Sixth edition of the GANP 	

Main Purpose	To enable timely and efficiently recovery of information for accident investigation.

New Capabilities		Timely recovery and availability of information relevant for accident investigation. Avoiding long and costly search operations to recover Flight Data Recorder.

Description		To ensure accident investigation authorities obtain timely access to the flight recorder information, the aircraft will be equipped with a means, approved by the State of the aircraft operator, to recover the flight recorder data and make it available in a timely manner. The requirements for approving the means to make flight recorder data available in a timely manner are detailed in ICAO Annex 6.

Maturity Level	Ready for implementation

Human Factor Considerations

	PLANNING LAYERS 	
 Post operations 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational benefit
GADS-B2/1 - Location of an aircraft in Distress

ENABLERS


Enabler CategoryAircraft operator


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

Search and rescue

Procedures regarding the operation of the system intended for timely recovery of flight recorder data

Description of the operator capabilities. Reference: Annex 6 – Location of an aircraft in distress and ICAO Doc 10054 Manual on Location of Aircraft in Distress and Flight Recorder Data Recovery

2021



Airborne system capability

Search and rescue

System intended for timely recovery of flight recorder data

Reference: ICAO Annex 6 – Location of an aircraft in distress and ICAO Doc 10054 Manual on Location of Aircraft in Distress and Flight Recorder Data Recovery

2025



Ground system infrastructur eDEPLOYMENT APPLICABILITY
Operational conditions:
This element is applicable in emergency situations.
Main intended benefits:


Search and rescue

C,N,S	No CNS needed for Automatic Deployable Flight Recorder. Satellite Link needed for flight recorder streaming before impact.

2025

Aircraft operator
Aircraft operator









	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	
Timely retrieval flight recorder data
	 Aircraft operator 
 Accident Investigation Authority 

	
	Improve AIA understanding of the flight environment pre the end of flight.
	
 Accident Investigation Authority 



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




NAVS


NAVS-B0/1	Ground Based Augmentation Systems (GBAS)	Technology


Sixth edition of the GANP 	

Main Purpose	Support Precision Approach and landing operations at a specific airport (one system may support all runway ends). As an option, may support arrival and departure phases of flight.
New Capabilities	Category I performance using GBAS Approach Service Type C (GAST-C).
As an option, PBN in terminal area (RNAV 1 and RNP 1 operations) can be supported using GBAS positioning service.

Description		This element introduces improved accuracy, integrity and availability through a local airport based differential satellite navigation and monitoring system. A local network of reference receivers is deployed at or near an airport. Observations from these reference receivers are used to compute corrections for each satellite as well as to monitor for system integrity. The information is broadcast to users via a VHF Data Broadcast link (operating in the 108 to 118 MHz band).

Maturity Level	Ready for implementation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   Arrival 


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational Navigation	GBAS Cat I
procedures	Instrument flight procedures
Instrument flight procedures validated and
published. Reference: ICAO Doc 4444 PANS Air Traffic Management; ICAO Doc 8168 PANS Aircraft operations ; ICAO Doc 9849 Global Navigation Satellite System (GNSS) Manual; ICAO Doc 9365 Manual of All-Weather Operations; ICAO EUR Doc 013 European guidance material on All Weather Operations at Aerodromes and ICAO Doc 8071 Manual on Testing of Radio Navigation Aids.
ANSP
Aircraft operator
2013
Airborne
system capability
Navigation
GBAS receiver
GAST C
GBAS receivers. Reference: ICAO Annex
10 Vol I technical requirements; RTCA/EUROCAE MOPS.
Aircraft
manufacturer	2013
Aircraft operator
Ground
system infrastructur e
Navigation
GBAS ground
stations GAST C
GBAS ground stations. Reference: ICAO
Annex 10 Vol I; provisions supporting system certification/approval by the designated authority; RTCA/EUROCAE MOPS.
2013
ANSP
Ground systems supplier
Training
Navigation	Training
requirements for GBAS for CAT I
Adaptation of aircrews due to ILS look
alike concept implementation and procedures designers. Reference: States/Regions regulations.
2013
ANSP
Aircraft operator
Space
system infrastructur e
Navigation
GNSS core
constellation
Core constellation. Reference:
documentation specific to each core constellation defining provisions supporting performance commitment.
Ground systems supplier
Satellite provider
2013




















Airport operator





Airport operator















Sixth edition of the GANP 	
Main Purpose
Support PBN in all phases of flight with an increased accuracy, integrity and availability compared to
ABAS. Increases accuracy and integrity for the vertical guidance.
New Capabilities	Support all PBN navigation specifications, with a deployment emphasis over RNP APCH down to
LPV or LP minima at 250 ft (APV I performance) or 200 ft /550 m (Category I performance)
Satellite Based Augmentation Systems (SBAS)	Technology
NAVS-B0/2


Description [image: ]		This element introduces improvements in the availability, accuracy and integrity of satellite navigation through a wide area differential satellite navigation position and integrity monitoring system. A network of ground reference systems is deployed in a region and connected via a data-network.
Observations from the reference systems are used to monitor satellite signals and produce correction and integrity information which is then broadcast over a geostationary satellite link to aircraft. The LPV service volume is mainly determined by the distribution of the monitoring network, depending on the implementation, a wider service volume may be achieved supporting RNP 0.3 and RNP 0.1 performance.

Maturity Level [image: ]	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Navigation	SBAS instrument
procedures	flight procedures
Procedures validated and published.
Reference material: ICAO Doc 4444 PANS Air Traffic Management; ICAO Doc 8168 PANS Aircraft operations or United States Standards for Terminal Instrument Procedures (TERPS); ICAO Doc 9849 Global Navigation Satellite System (GNSS) Manual; ICAO Doc 9613
Performance-based Navigation (PBN) Manual and ICAO Doc 8071 Manual on
Testing of Radio Navigation Aids.
2013
Airborne
system capability
Navigation
SBAS receiver
SBAS receivers integrated with aircraft
navigation systems. Reference: ICAO Annex 10 Vol I technical requirements; RTCA/EUROCAE MOPS.
2013
Aircraft operator
Aircraft manufacturer
Aircraft operator
Aircraft manufacturer
ANSP




Ground
system infrastructur e
Navigation
SBAS ground
stations
Ground stations to provide a wide area
monitoring network. No local airport infrastructure is required. However, a network of ground reference systems and a highly reliable data network with processing facilities and satellite signal generation capability is required.
References: ICAO Annex 10 Vol I; document specific to each SBAS; provisions supporting system certification/approval by the designated
authority and performance commitments.
2013
Training
Navigation	Training
requirements for SBAS
Adaptation of aircrews due to ILS look
alike concept implementation and procedures designers. Reference: ICAO Doc 9613 Performance-based Navigation (PBN) Manual and States/Regions regulations.
ANSP	2013
Aircraft manufacturer
Aircraft operator
Space
system infrastructur e
Navigation
GNSS core
constellation
Core constellation. Reference:
documentation specific to each core constellation defining provisions supporting performance commitment.
Ground systems supplier
Satellite provider
2013
Space
system infrastructur e
Navigation
GNSS
augmentation satellites
These satellites broadcast the SBAS
messages to the different users. Reference: document specific to each SBAS provider
2013
SBAS service provider
SBAS service provider

Sixth edition of the GANP 	
Main Purpose
Support non-precision (LNAV) and vertically guided (LNAV/VNAV) approaches with BaroVNAV and
other terminal and enroute navigations.
New Capabilities	ABAS supports all PBN navigation specifications with the exception of RNP APCH down to
LPV/LP minima. Specific ABAS configurations are required to support RNP AR APCH.
Description
This element supports non-precision and vertically guided approaches using GNSS lateral
navigation and barometric vertical guidance.
Maturity Level
Ready for implementation
Human Factor
Considerations

PLANNING LAYERS 	
OPERATIONS 	
Technology
Aircraft Based Augmentation Systems (ABAS)
NAVS-B0/3


 Tactical-During ops 	 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.


ENABLERS


Enabler CategoryAircraft operator
ANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Navigation	ABAS instrument
flight procedures

ABAS instrument flight procedures validated and published. Reference: ICAO Doc 4444 PANS Air Traffic Management; ICAO Doc 8168 PANS Aircraft operations or United States Standard for Terminal Instrument Procedures (TERPS); ICAO Doc 9849 Global Navigation Satellite System (GNSS) Manual; ICAO Doc 9613 Performance-based Navigation (PBN) Manual and ICAO Doc 8071 Manual on Testing of Radio Navigation Aids.

2013



Airborne system capability

Navigation	ABAS avionics	ABAS without Baro-VNAV capability to
support non-precision (LNAV) or with Baro-VNAV capability to support vertically guided (LNAV/VNAV) approaches. ABAS is capable of supporting other phase of flight such as oceanic, en-route and terminal operations. Reference: ICAO Annex 10 Volume I and ICAO Doc 9613 Performance-based Navigation (PBN) Manual for technical requirements; RTCA/EUROCAE MOPS.Ground systems supplier


2013




Space system infrastructur eAircraft operator
ANSP


Navigation	GNSS core
constellation

Core constellation. Reference: documentation specific to each core constellation defining provisions supporting performance commitment.

2013



Training	Navigation	TrainingSatellite provider

requirements for ABAS

Pilot training requirements for RNP APCH and procedure designers. Specific training required for RNP AR APCH.

2013

Aircraft manufacturer
Airport operator



Sixth edition of the GANP 	
Technology
Navigation Minimal Operating Networks (Nav.
MON)
NAVS-B0/4


Main Purpose	To adjust conventional navaids networks through the increased deployment of satellite based navigation systems and procedures to ensure the necessary levels of resilience for navigation. To provide a minimum level of capabilities to accommodate State aircraft operations where there is a mismatch in terms of aircraft equipage.
To make a more efficient use of the frequency spectrum

New Capabilities	Provision of a navigation backup.

Description		This element allows the rationalization of the ground based conventional infrastructure through the definition of minimal networks of ground navaids. Consultations and agreements from airspace users and aircraft operators are required to define this element.
The MON should be revisited with the introduction of new navigation capabilities.

Maturity Level	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

	
	
	
	
	
	
	
	

	Other
	Navigation
	Plan for minimal
	Airspace users consultation, dedicated
	ANSP
	CAA
	
	2013

	
	
	operating
networks (MON).
	studies and safety cases are required to
mitigate the withdrawal of existing ground
	Aircraft operator
	
	


networks. References: ICAO Regional Air Navigation Plans






Sixth edition of the GANP 	

Main Purpose 			To support precision approach and landing operations at a specific airport (one system may support all runway ends). As an option, may support arrival and departure phases of flight
Technology
Extended GBAS
NAVS-B1/1


New Capabilities 	 [image: ] CAT II operations utilizing GBAS Approach Service Type C (GAST C) in conjunction with enhanced ionospheric monitoring and airplane augmentations.ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Space
system infrastructur e
Navigation
GNSS core
constellation
Core constellation. Reference:
documentation specific to each core constellation defining provisions supporting performance commitment.
2013
Airborne
system capability
Navigation
GBAS receiver
GAST D
GBAS receivers. Reference: ICAO Annex
10 Vol I technical requirements; RTCA/EUROCAE MOPS.
2019
Ground
system infrastructur e
Navigation
GBAS ground
stations GAST D
GBAS ground stations. Reference: ICAO
Annex 10 Vol I; provisions supporting system certification/approval by the designated authority; RTCA/EUROCAE MOPS.
2019
Aircraft operator
Aircraft manufacturer
Satellite provider
Ground systems supplier

[image: ] Category II/III operations supported by GBAS Approach Service Type D (GAST D).
[image: ] Enhanced VHF Data Broadcast (VDB) airborne equipment performance to support interoperability of VDB, ILS and VOR in the 108 - 118 MHz band.

Description [image: ]		This element introduces improved accuracy, integrity and availability through a local airport based differential satellite navigation and monitoring system. A local network of reference receivers is deployed at or near an airport. Observations from these reference receivers are used to compute corrections for each satellite as well as to monitor for system integrity. The information is broadcast to users via a VHF Data Broadcast link (operating in the 108 to 118 MHz band). This element extends the capability of Block 0 by adding improved ionospheric error monitoring and mitigation as well as enhanced VDB receiver performance to support interoperability and coexistence of ILS, VOR and VDB at any airport.

Maturity Level [image: ]	Standardization

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.





















	Airport operator

	ANSP
	

	Ground systems supplier



Operational Operations	GBAS Cat II/III
procedures	Instrument flight procedures
Instrument flight procedures validated and
published. Reference: ICAO Doc 4444 PANS Air Traffic Management; ICAO Doc 8168 PANS Aircraft operations ; ICAO Doc 9849 Global Navigation Satellite System (GNSS) Manual; ICAO Doc 9365 Manual of All-Weather Operations; ICAO EUR Doc 013 European guidance material on All Weather Operations at Aerodromes and ICAO Doc 8071 Manual on Testing of Radio Navigation Aids.
ANSP
Aircraft operator
2019
Training
-
Training
requirements for GBAS for CAT II/III
Adaptation of aircrews due to ILS look
alike concept implementation and procedures designers. Reference: States/Regions regulations.
2019
ANSP
Aircraft operator
Airport operator



NAVS-B2/1	Dual Frequency Multi Constellation (DF MC)
GBAS

Technology



Sixth edition of the GANP 	

Main Purpose	More robust and less vulnerable to atmospheric propagation perturbations, supports Cat I,II, III GBAS landing operations in all regions of the world.

New Capabilities	GBAS provide dual frequency and multi constellation additional augmentation information.

Description	This element builds upon the basic GBAS systems introduced within Block 1.

New core constellations and signals: (e.g. Beidou, Galileo) or dual frequencies such as GPS, GLONASS will enhance satellite based navigation services through GBAS.
DF MC GBAS will provide additional navigation augmentation information.

Maturity Level	Validation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)

ENABLERS


Enabler CategorySatellite provider


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Space system infrastructur e

Navigation	New core
constellations

New satellite constellations (Beidou, Galileo) or dual frequencies such as GPS or GLONASS provide opportunities to enhance satellite based navigation services by increasing performance and robustness to failures.

2019



Operational procedures

Navigation	DF MC GBAS
Cat I, II, III
Instrument flight procedures

New core constellations (Beidou, Galileo) and signals (GPS, GLONASS) will provide opportunities to enhance satellite based navigation services through GBAS. New signals/constellations are expected to support existing procedures with an increased performance/robustness, therefore, additional procedures might be validated and published. Reference: ICAO Doc 4444 PANS Air Traffic Management; ICAO Doc 8168 PANS Aircraft operations
; ICAO Doc 9849 Global Navigation Satellite System (GNSS) Manual; ICAO Doc 9365 Manual of All-Weather Operations; ICAO EUR Doc 013 European guidance material on All Weather Operations at Aerodromes and ICAO Doc 8071 Manual on Testing of Radio Navigation Aids.

2025



Airborne system capability






Ground system infrastructur e

Navigation	DFMC GBAS
receiver








Navigation	DFMC GBAS
ground stations

New core constellations (Beidou, Galileo) and signals (GPS, GLONASS) will provide opportunities to enhance satellite based navigation services through GBAS. Dual Frequency multi constellation (DFMC) GBAS receivers. Reference: ICAO Annex 10 Vol I technical requirements; RTCA/EUROCAE MOPS.
New core constellations (Beidou, Galileo) and signals (GPS, GLONASS) will provide opportunities to enhance satellite based navigation services through GBAS. DFMC GBAS ground stations at the airport are required. Reference: ICAO Annex 10 Vol I; provisions supporting system certification/approval by the designated authority; RTCA/EUROCAE MOPS.

2025









2025Aircraft operator
Aircraft manufacturer
Airport operator
ANSP

Ground systems supplier



Aircraft operator
ANSP





NAVS-B2/2	Dual Frequency Multi Constellation (DF MC)
SBAS

Technology



Sixth edition of the GANP 	

Main Purpose	To increase availability and expand coverage.
To reduce cost through the reduction of the need for ground stations.

New Capabilities	More robust and wider area landing services, including Cat I autoland, possibly Cat II (R&D on- going).
Description	This module builds upon the basic SBAS systems introduced within Block 0.

New core constellations and signals: (e.g. Beidou, Galileo) or dual frequencies such as GPS, GLONASS will enhance satellite based navigation services through SBAS.
DF MC SBAS provide dual frequency and multi constellation additional navigation signals.

Maturity Level	Validation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   En-route   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	NAVS-B0/2 - Satellite Based Augmentation Systems (SBAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Navigation	Enhanced SBAS
instrument flight proceduresAircraft operator


New core constellations (Beidou, Galileo) and signals (GPS, GLONASS) will provide opportunities to enhance satellite based navigation services through SBAS. New signals/constellations are expected to support existing procedures with an increased performance/robustness, therefore, additional procedures might be validated and published. Reference material: ICAO Doc 4444 PANS Air Traffic Management; ICAO Doc 8168 PANS Aircraft operations or United States Standards for Terminal Instrument Procedures (TERPS); ICAO Doc 9849 Global Navigation Satellite System (GNSS) Manual; ICAO Doc 9613
Performance-based Navigation (PBN) Manual and ICAO Doc 8071 Manual on Testing of Radio Navigation Aids.Aircraft operator
Aircraft manufacturer


2025




Airborne system capability

Navigation	DFMC SBAS
receiver

New core constellations (Beidou, Galileo) and signals (GPS, GLONASS) will provide opportunities to enhance satellite based navigation services through SBAS. Dual Frequency multi constellation (DFMC) SBAS receivers integrated with aircraft navigation systems. Reference: ICAO Annex 10 Vol I technical requirements; RTCA/EUROCAE MOPS.

2025



Ground system infrastructur e

Navigation	DFMC SBAS
ground stations

New core constellations (Beidou, Galileo) and signals (GPS, GLONASS) will provide opportunities to enhance satellite based navigation services through SBAS. Ground stations will provide a wide area monitoring network. No local airport infrastructure is required. However, a network of ground reference systems and a highly reliable data network with processing facilities and satellite signal generation capability is required.
References: ICAO Annex 10 Vol I; document specific to each SBAS; provisions supporting system certification/approval by the designated authority and performance commitments.Satellite provider


2025



Space system infrastructur eAircraft manufacturer
ANSP
SBAS service provider


Navigation	New core
constellations

New satellite constellations (Beidou, Galileo) or dual frequencies such as GPS or GLONASS provide opportunities to enhance satellite based navigation services by increasing performance and robustness to failures.

2019

Space
system infrastructur e
Navigation
GNSS DFMC
augmentation satellites
These satellites broadcast the DFMC
SBAS messages to the different users. Reference: document specific to each SBAS provider
2025
SBAS service provider



NAVS-B2/3	Dual Frequency Multi Constellation (DF MC)
ABAS

Technology



Sixth edition of the GANP 	

Main Purpose		More robust navigation services (in particular versus loss of a single frequency, or of a single constellation).

New Capabilities		ABAS algorithms use dual frequency and multi constellation additional signals. Only horizontal (2D) enhanced ABAS navigation services are expected within Block 2. Vertical (3D) enhanced ABAS navigation services will be introduced within Block 3.

Description	This element builds upon the basic ABAS systems introduced within Block 0.

New core constellations and signals: (e.g. Beidou, Galileo) or dual frequencies such as GPS, GLONASS will enhance satellite based navigation services through ABAS.
DF MC ABAS will use additional navigation signals and new integrity algorithmes (A-RAIM).

Maturity Level	Validation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Departure   En-route   Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Space system infrastructur e

Navigation	New core
constellations

New satellite constellations (Beidou, Galileo) or dual frequencies such as GPS or GLONASS provide opportunities to enhance satellite based navigation services by increasing performance and robustness to failures.

2019



Training	Navigation	TrainingSatellite provider

requirements for enhanced ABAS

In principle no additional training than for NAV-B0/3 will be required. Reference: Pilot training requirements for RNP APCH and procedure designers. Specific training required for RNP AR APCH.

2025



Operational proceduresAircraft operator
ANSP


Navigation	Enhanced ABAS
instrument flight procedures

New core constellations (Beidou, Galileo) and signals (GPS, GLONASS) will provide opportunities to enhance satellite based navigation services through ABAS. New signals/constellations are expected to support existing procedures with an increased performance/robustness, therefore, additional procedures might be validated and published. Reference: ICAO Doc 4444 PANS Air Traffic Management; ICAO Doc 8168 PANS Aircraft operations or United States Standard for Terminal Instrument Procedures (TERPS); ICAO Doc 9849 Global Navigation Satellite System (GNSS) Manual; ICAO Doc 9613 Performance-based Navigation (PBN) Manual and ICAO Doc 8071 Manual on Testing of Radio Navigation Aids

2025



Airborne system capability

Navigation	DFMC ABAS
receiver

DFMC ABAS receiver integrated with aircraft navigation systems. Reference: ICAO Annex 10 Volume I technical requirements; RTCA/EUROCAE MOPS.

2025

Aircraft operator
ANSP

NOPSAircraft operator
Aircraft manufacturer






Sixth edition of the GANP 	

Main Purpose 		Introduce ASM/ATFM techniques, procedures and tools for the initial establishment of an integrated collaborative airspace management and air traffic flow and capacity management process applicable to the strategic through to the tactical phases of operations.
Operational
Initial integration of collaborative airspace
management with air traffic flow management
NOPS-B0/1


New Capabilities 	 Collaborative airspace planning process is extended by harmonizing the ASM/ATFM rules and procedures for the establishment, allocation and use of airspace structures in response to ATFM requirements.


Description [image: ]		This element represents the initial step to enhancing the common situational awareness supporting optimum availability of airspace and ATC capacity to meet air traffic demands. It will result in a dynamic/rolling process supporting the enhancement of network operations. It will improve the cross border operations and optimise network operations based on the richest and more accurate information. It requires the implementation of new tools/systems and processes notably:
[image: ] ASM/ATFM process for the provision of the airspace use plan;
[image: ] Improved ASM/ATFM process for the provision of updated airspace use plan; [image: ] System/tools for provision of airspace plan to ATM network function;
[image: ] Improved notification process for the ASM/ATFM purposes; [image: ] Improved accuracy of airspace booking;
[image: ] Interoperability between local ASM and ATFM systems.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Coordination between different airspace planning actors is more efficient and the need for paper/phone coordination is minimised.
2. Does it imply processing of new information by the user? Yes Integrated airspace planning implies an utilisation of new data stream.
3. Does it imply the use of new equipment? Yes ASM tool.
4. Does it imply a change to levels of automation? Yes
The manual process of airspace notification is semi-automated.PLANNING LAYERS 	



	Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops


OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-information need
AMET-B0/1 - Meteorological observations products
Relation-operational need
FRTO-B0/2 - Airspace planning and Flexible Use of Airspace (FUA)
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year



Operational procedures

-	Procedures for dynamic co- operative management of the airspace

Develop the ASM/ATFM procedures related to dynamic co-operative management of the airspace (improved ASM/ATFM process via e.g. Airspace Use Plan/Updated airspace Use Plan). Reference: ICAO Doc 9971 Manual on Collaborative ATFM.

2013



Operational proceduresATM network function
ANSP


-	Procedures for improved notification process

Improved ASM/ATFM notification process. References: ICAO Doc 9971 Manual on Collaborative ATFM

2013



Operational proceduresATM network function
ANSP


-	Procedures for released of reserved airspace

Develop the ASM/ATFM procedures to identify and release previously reserved airspace. References: Doc 9971 Manual on Collaborative ATFM

2013



Operational proceduresATM network function
ANSP


-	Procedures for promulgation and notification of receipt

Develop the ASM/ATFM procedure for promulgation and notification of receipt of ASM data- Doc 9971 Manual on Collaborative ATFM

2013



Ground system infrastructur eATM network function
ANSP


ATM systems Distribution of
planned airspace usage information

Enhance the Airspace Management System and ATFM systems to distribute planned airspace usage information.

2013



Ground system infrastructureATM network function
ANSP
ATM network function
ANSP


ATM systems Integrated
airspace planning process

Upgrade the Airspace Management System and ATFM system to support an integrated airspace planning process

2013



Ground system infrastructur eATM network function
ANSP


ATM systems Pre-tactical
scenario management

Enhancements of Scenario management sub-system equipped with function to support pre-tactical CDM

2013



Ground system infrastructur eANSP


ATM systems Airspace status
information

Upgrade the Airspace Management Systems to provide airspace status information

2013



Ground system infrastructur eAircraft operator


ATM systems ATFM systems
interoperability with ASM systemAircraft operator


Interoperability of ATFM systems for ASM zone shapes and timing with local ASM tools

2013



Ground system infrastructureATM network function
ATM network function
ANSP


ATM systems Reception of
planned and actual airspace status

Enhance to ASM/ATFCM tools to receive information on planned and actual airspace status and support decision- making based on this information

2013

DEPLOYMENT APPLICABILITY
Operational conditions:
This element should be undertaken by all ANSPs, AUs and the ATM Network function affecting both en-route and TMA operations.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Training
-
Training
requirements for initial integration of collaborative ASM with ATFM
Collaborative Airspace management
training. Training on new procedures and tools.
2013
Aircraft operator
ATM network function
ANSP










	Type
	Operational description
	Benefitting stakeholder(s)

	





Direct benefits
	Capacity. Flight delays will be reduced through better utilization of airspace resources within and across airspace boundaries.
	
ANSP	Airspace user ATM network function

	
	Flight efficiency increased through the chance to plan more optimum routes/trajectories allowing lower fuel burn.
	
Airspace user

	
	Improve situational awareness of network manager
	
ATM network function

	

Indirect benefits
	Safety. Better knowledge of traffic environment, common situational awareness, and some enhancement through reduction in controller workload.
	
ANSP	Airspace user ATM network function






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Facilitate tactical decisions leading to a shorter actual route than in the FPL
	
++
	
KPI05: Actual en- route extension

	

Efficiency
	

Flight time & distance
	Overcome route selection inefficiencies associated with route & airspace availability as known at the flight planning stage
	

++
	
KPI04: Filed flight plan en-route extension

	
Efficiency
	
Flight time & distance
	Reduce need for tactical ATFM rerouting to circumnavigate airspace closed at short notice
	
++
	
KPI05: Actual en- route extension




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during climb introduced to avoid airspace above
	
++
	
KPI17: Level-off during climb

	

Efficiency
	

Vertical flight efficiency
	Reduce altitude restrictions during cruise introduced to avoid airspace above
	

++
	KPI18: Level capping during cruise

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during descent to avoid Special Use Airspace
	
++
	
KPI19: Level-off during descent






NOPS-B0/2	Collaborative Network Flight Updates	Operational


Sixth edition of the GANP 	

Main Purpose	Improve ATFM situation awareness in order to facilitate re-routings and coordinated application of ATFM measures.

New Capabilities		Seamless exchange and processing of correlated position information, flight activation status and up to date flight plan information for airborne flights. Such data are required within the Area of Responsibility (AOR) of the ATFM unit, but also within the Area of Interest (AOI) of the ATFM unit for all flights entering the ATFM area.

Description	This element will ensure:

Effective interface between ATC and ATFM with regard to deviations from the current flight plan. Enhanced tactical flow management service based on real-time aircraft position data and flight activation information resulting to more accurate ATFM measures and thus better use of scarce airspace resources.
It will require implementation ATFM/ATC systems related to provision, processing and presentation of ATFM messages.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Manual notification disappeared.
2. Does it imply processing of new information by the user? Yes
ATFM message, CPRs and flight plan proposals are new items that were not previously exchanged.

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products

ENABLERS


Enabler CategoryATM network function


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

-	Network Planning procedures

Develop the ATFM procedures to incorporate information received from multiple sources into the Network Planning.- Doc 9971 Manual on Collaborative ATFM

2008



Operational procedures

-	Procedures for updated flight plan information

Develop the ATFM/ATC procedures for provision of updated flight plan information.- Doc 9971 Manual on Collaborative ATFM

2008



Ground system infrastructureATM network function
ANSP


ATM systems Correlated
Position ReportsATM network function
ANSP


Upgrade of ATFM/ATC system related to the provision and reception of correlated position reports for airborne flights.

2008



Ground system infrastructur eATM network function
ANSP


ATM systems ATFM message
exchangesATM network function
ANSP


Enhancement of ATFM/ATC system related to the provision and processing of ATFM messages.

2008



Ground system infrastructur eATM network function
ANSP


ATM systems Flight activation
messages

Upgrade of ATFM/ATC system related to the flight activation.

2008



Ground system infrastructure

ATM systems Updated flight
plan info

Upgrade the ATFM/ATC system for handling of flight plan info for airborne flights.

2008



DEPLOYMENT APPLICABILITY
Operational conditions:
This element will involve all ANSPs, AUs and the ATM Network Function for the collaborative updates of the flight status within an ATFM area. This will enhance predictability and better utilisation of available capacity.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type



	Type
	Operational description
	Benefitting stakeholder(s)

	



Direct benefits
	Capacity. Better use of the available network capacity hence reducing delays.
	
ANSP	ATM network function

	
	
Predictability
	ANSP	Airspace user ATM network function

	
	Improve situational awareness of network manager.
	
ATM network function

	Indirect benefits
	Safety. Prevention of ATCO overload.
	ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	
Capacity shortfall & associated delay
	Ensure that the measures applied are absolutely necessary and that unnecessary measures are avoided
	

++
	

	

Capacity
	
Capacity shortfall & associated delay
	Establish/improve the capability to use opportunities to mitigate disturbances, originating from: More precise surveillance data
	

++
	






NOPS-B0/3	Network Operation Planning basic features	OperationalINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	The Network Operation Planning provides an overview of the situation from strategic planning through real time operations with ever increasing accuracy up to and including the day of operations by a common situational awareness for all ATFM actors within and adjacent to the ATFM area and allowing network wide demand and capacity balancing.
New Capabilities		A Network Operations Plan will be accessible online by stakeholders for consultation and update as needed.

Description	Network Operation Planning is based on enhanced participation in a dynamically updated collaborative planning process. This requires the sharing of the latest flight status and intentions; airport and airspace component, associated demand and capacity balancing measures in a frequently updated plan which is aimed to be realised as target by all actors. The elements and formats of the plan need to be established and harmonized, taking into account the requirements of the users of these plans. It will be possible for them to access and extract data for selected areas to support their operation and, if required, to create their specific operations plan.
Maturity Level	Ready for implementation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	



	Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops


OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-information need
AMET-B0/2 - Meteorological forecast and warning products
Relation-information need
AMET-B0/3 - Climatological and historical meteorological products
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational -
procedures
Tactical changes
procedures
Develop the ATFM procedures to modify
the Network operations planning in real- time in response to tactical changes to trajectories and airport/airspace capacities..- References: ICAO Doc 9971 Manual on Collaborative ATFM
2012
Operational -
procedures
Capacity
balancing procedures
Develop the ATFM procedures for
systematically incorporating changes to capacity balance as revised information enables the updating of the Network operations plan. References: ICAO Doc 9971 Manual on Collaborative ATFM
2012
Operational -
procedures
Coordination
procedures
Develop the ATFM procedures for
coordinating refined plans between ANSP, Airspace Users and Airport Operators.
2012
Operational -
procedures
Network
Operation Planning procedures
Develop the ATFM procedures for on-line
collaborative determination access/update to the Network Operation Planning and notification of updates.
2013
Aircraft operator
ATM network function
Aircraft operator
ATM network function
Aircraft operator
ATM network function
ANSP
ANSP
ANSP
Airport operator
Airport operator
Airport operator
ATM network function



Operational -
procedures
Predefined
scenario management
Develop the ATFM procedures for
identifying the appropriate scenario from the catalogue of scenarios through collaborative decision making and initiating its implementation. References: ICAO Doc 9971 Manual on Collaborative ATFM
2013
Operational -
procedures
Dynamic
sectorization procedures
Develop the ATFM procedures for
initiating dynamic sectorization responses in collaboration with the ANSPs.
References: ICAO Doc 9971 Manual on
Collaborative ATFM
2013
Ground
system infrastructur e
ATM systems
Exchange of
ATFM related data
Tool for exchange, presentation,
visualization and update of ATFM related data.
2013
Ground
system infrastructure
ATM systems
Capacity
planning
Upgrade the capacity planning and
scenario management with sector management tool to assist ANSPs in defining sector configurations.
2013
Training
-
Training
requirements for network operation planning basic features
Network Operation Planning (basic
features) training. Training on new procedures and tools
2013
ATM network function
ATM network function
ATM network function
DEPLOYMENT APPLICABILITY
Operational conditions:
The Network Operation Planning will involve all the operational stakeholders providing an overview of the situation from strategic planning to real time operations with ever increasing accuracy optimising the efficiency of the ATM system while balancing demand with capacity.
Main intended benefits:
Airport operator
ANSP
Airspace user
ATM network function


Airport operator
ANSP
Airspace user
ATM network function


Airport operator
ANSP
Airspace user
ATM network function




















	Airport operator

	ANSP
	

	ATM network function

	Aircraft operator









	Airport operator

	ANSP
	

	ATM network function

	Aircraft operator














	Type	Operational description	Benefitting stakeholder(s)

	





Direct benefits
	
Capacity.
	

	
	
Predictability.
	

	
	Improve situational awareness of stakeholders.

	
	




	Type
	Operational description
	Benefitting stakeholder(s)

	
Indirect benefits
	Safety by planning scarce resources in the most optimum way.
	ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI







NOPS-B0/4	Initial Airport/ATFM slots and A-CDM Network




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

Interface

Operational



Sixth edition of the GANP 	

Main Purpose	Initial integration of airports into the ATM network function.

New Capabilities		Stakeholders will be able to share relevant airport and flight turnaround information with ATM network function resulting in better predictability and better use of existing capacity whilst considering user preferences and requirements.

Description		The first objective is the A-CDM (Airport Collaborative Decision Making) integration with ATFM via exchanges of specific messages. The second objective is to ensure ATFM slot adherence and limited ATFM slot swapping in order to meet airline demands in line with capacity declarations.
Convergence is ensured between airport slots, and flight plans, together with airport slot monitoring processes in order to improve consistency. That will require the deployment of new systems and processes for A-CDM and ATFM slot swapping:
ATFM and airports system modules related to data exchanges for A-CDM Tools for airport and ATFM slot monitoring post-ops

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Phone coordination is reduced.
2. Does it imply processing of new information by the user? Yes
ATFM data presentation and scenario management are new data streams.

3. Does it imply the use of new equipment? Yes
Network Operation planning is a new tool, it might require specialised equipment for data access.

4. Does it imply a change to levels of automation? Yes Manual process is semi-automated.


PLANNING LAYERS 		OPERATIONS 	

	Tactical-During ops
Tactical-Pre ops
Turn-around
Arrival
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
ACDM-B0/1 - Airport CDM Information Sharing (ACIS)
Relation-operational need
ACDM-B0/2 - Integration with ATM Network function

ENABLERS


Enabler CategoryATM network function


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

-	Airport slot
procedure

Develop procedures for the collection of the Airport slots. References: ICAO Doc 9971 Manual on Collaborative ATFM

2013



Operational proceduresATM network function
Aircraft operator


-	ATFM A-CDM
procedure

Develop the ATFM Collaborative procedures for improving Airport Operations in Adverse Conditions. References: ICAO Doc 9971 Manual on Collaborative ATFM

2012



Ground system infrastructur e

ATM systems Airport Slot
Monitoring ToolAircraft operator
Aircraft operator
ANSP
Airport operator


Tools supporting Airport Slot Monitoring post ops.

2012



Ground system infrastructur e

ATM systems Departure
planning estimateATM network function
Airport operator


Enhance the ATFM system for provision of planned departure information. Enhance the ATC and airport systems for reception and processing of planned departure information.



ANSPAirport operator

ATM network function

2010



Ground system infrastructure

ATM systems Flight data for
airborne flights

Enhance the ATFM system for provision of real time flight data for airborne flights.
Enhance the ATC and airport systems for reception and processing of real time flight data for airborne flights



ANSPAirport operator

ATM network function

2010



DEPLOYMENT APPLICABILITY
Operational conditions:
It concerns airports which have implemented A-CDM. The integration of airport planning with ATFM will involve all respective stakeholders in a collaborative decision facilitating slot adherence and some AUs preferences (limited slot swapping).
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type


Airport operator
ANSP
Airspace user
ATM network function


Airport operator
ANSP
Airspace user
ATM network function



	Type	Operational description	Benefitting stakeholder(s)

	




Direct benefits
	
Capacity.
	

	
	
Predictability.
	

	
	Improve situational awareness of network	ATM network function
manager.

	Airspace users specific preferences
Indirect benefits	Airspace user
/efficiency criteria of operations.






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	

Capacity shortfall & associated delay
	For a given airspace entry slot: let airspace users swap the slot to another flight (slot substitution or UDPP – User Driven Prioritisation Process)
	

++
	






NOPS-B0/5	Dynamic ATFM slot allocation	OperationalINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	Provision of dynamic departure ATFM slot allocation including Calculated Take-off Time (CTOT) for regulated flights to avoid ATFM congestions.
New Capabilities		ATM network function to provide the departure ATFM slots, including CTOT for regulated flight to all concerned operational stakeholders. ANSPs/ Airport/ AU to be capable to receive and process CTOT and update Estimated Take-off Time (EOBT) in accordance with the agreed operational procedures.

Description		The CTOT is defined as a time at which the aircraft shall take-off. CTOT is sent to AU / ATS when a flight becomes regulated (e.g. new flight entering the system, new period of regulation in the system, change of runway in use) at a system parameter time before the last received EOBT. AU/ATS/Airport need to adhere with the CTOT. The calculation of take-off times takes into account the off-block times and an average taxiing time for the runway in use at the airfield concerned.

Maturity Level	Ready for implementation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Constrains need to be handled.
2. Does it imply processing of new information by the user? Yes CTOT and DPI are new items.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes
Instead being active user, only monitoring of data exchange and reacting in abnormal situations.

ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational -
procedures
Slot revision
procedures
Develop the ATFM procedures for slot
revision. References: ICAO Doc 9971 Manual on Collaborative ATFM
2000
Ground
system infrastructure
ATM systems
CTOT
System upgrade for provision, exchange
and processing of CTOT
2000
DEPLOYMENT APPLICABILITY
Operational conditions:
It concerns airports integrated in ATFM. All operational stakeholders participate in smoothing traffic flows facilitating ATFM slot adherence.
Main intended benefits:

	PLANNING LAYERS 	
 Tactical-Pre ops 
OPERATIONS 	
 Departure 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.







	Airport operator

	ANSP
	

	ATM network function

	Aircraft operator



	Airport operator

	ANSP
	

	ATM network function

	Aircraft operator













	Type
	Operational description
	Benefitting stakeholder(s)

	
	
Predictability.
	 Airport operator   ANSP   Airspace user 
 ATM network function 

	
	Fuel consumption.
	Airspace user

	
	









INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Airport operator
ANSP
Airspace user
ATM network function



	Direct benefits
Type
	Operational description
	Benefitting stakeholder(s)

	
	
ATFM delays.
	






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity shortfall & associated delay
	Implement TMIs to delay take-off times
	
++
	KPI07: En-route ATFM delay

	
Capacity
	
Capacity shortfall & associated delay
	Use ATFM oriented flow management: delay push-back of inbound traffic
	
++
	




Sixth edition of the GANP 	
Main Purpose
Short Term ATFM Measures (STAM) intends to smooth sector workloads by reducing traffic peaks
through short-term applications of minor ground delays, appropriate flight level capping, timing and modalities of ATC re-sectorisation These measures are capable of reducing the traffic complexity for ATC with minimum curtailing impact on the airspace users.
New Capabilities	Stakeholders can optimize capacity throughput by adopting and improving the tactical capacity
management procedures with the use of STAM.
Operational
Short Term ATFM measures
NOPS-B1/1


Description [image: ]		The rigid application of ATFM measures based on standard capacity thresholds as the pre- dominant tactical capacity measure needs to be replaced by a close working relationship between ANSP, AU and ATM Network function, which monitors both the real demand and the effective capacity of sectors having taken into account the complexity of expected traffic situation.
In order to close the gap between ATC and ATFM, new tools and local operational procedures need to be developed. The aim is to improve the efficiency of the system using flow management techniques close to the real time operations with direct impact on tactical capacity management and tactical action on traffic.
The target of the Short Term ATFM Measures is to replace en-route measures for situations where the capacity is nominal. These measures are capable of reducing the traffic complexity for ATC with minimum constraints for the airspace users. STAM tools and procedures are based on accurate short-term occupancy counts. The tactical capacity management procedures can be supported by the ATFM Tools (system based STAM with the hot-spot detections in the network view, the “what-if” function and capabilities of promulgation and implementation of STAM measures, including CDM). This will require the introduction of:
[image: ] Pre-tactical and Tactical Demand Capacity Balancing (DCB) evaluation tools; [image: ] DCB tool based on occupancy counts;
[image: ] Enhanced monitoring techniques; [image: ] DCB Coordination tools;
[image: ] DCB What-if function;
[image: ] DCB Network impact assessment;
[image: ] ATFM procedures to enable application of flow management closer to real time.


Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes New task for all ATFM actors.
2. Does it imply processing of new information by the user? Yes STAM measures are new items.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes Reduced need for late and tactical interventions.


	PLANNING LAYERS 	
 Tactical-Pre ops 
OPERATIONS 	
 En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B0/3 - Network Operation Planning basic features
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year



Operational proceduresAircraft operator


-	DCB change
procedure

Develop the ATFM procedures to respond to change of demand/ capacity balance. References: ICAO Doc 9971 Manual on Collaborative ATFM

2014




Operational proceduresATM network function
ANSP


-	DCB
optimisation procedure

Develop the ATFM procedures for demand/ capacity balance optimization. References: ICAO Doc 9971 Manual on Collaborative ATFM

2014



Operational proceduresAircraft operator
ATM network function


-	STAM
procedures

Develop the ATFM procedures to enable application of flow management techniques on traffic streams closer to real-time. References: ICAO Doc 9971 Manual on Collaborative ATFM

2019



Ground system infrastructureATM network function
ANSP


ATM systems Strategic DCB
toolsATM network function
ANSP


Strategic and pre-tactical demand- capacity balancing evaluation, simulation and display tools.

2014



Ground system infrastructureAircraft operator


ATM systems Routings and
Flow changesATM network function


Upgrade the Capacity planning and scenario management with tools to identify the most beneficial routings and flows changes implemented within the Collaborative Decision Making processes.

2014



Ground system infrastructur e

ATM systems Basic STAM tool	Demand capacity balancing tool base on
occupancy counts.

ANSP
ATM network function

2014



Ground system infrastructureATM network function


ATM systems Sector
configuration integration

Integration of ANSPs sector configuration into ATFM Systems

ANSP
ATM network function

2014



Ground system infrastructur e

ATM systems Enhanced STAM tool

Enhanced STAM tool (Coordination, what- if, network impact assessment).

2019



Ground system infrastructur eATM network function


ATM systems Local STAM tool	Local tool and interface with ATFM tools	 ANSP 	2019

Training	-	Training requirements for STAMAircraft operator


Staff training	 ANSP 

2014





DEPLOYMENT APPLICABILITY


Operational conditions:
It is applicable in areas where significant ATFM measures are required. This element will involve ANSPs as well AUs and the ATM Network function as required in a collaborative manner, during tactical planning in applying demand and capacity balancing actions for a limited time and affecting selected flights.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Capacity. Effective capacity is globally optimized thanks to the application of certain techniques affecting only selected flights.
	
ANSP	Airspace user ATM network function

	
Indirect benefits
	Safety. Small enhancement through the resolution of some conflicts through STAM measures, Predictability
	ANSP	Airspace user ATM network function




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity shortfall & associated delay
	Establish/improve the capability to use opportunities to mitigate disturbances
	
++
	

	

Capacity
	

Capacity shortfall & associated delay
	TMI-based optimisation (only impacts traffic when a TMI or restriction is manually activated for one or more constraint satisfaction points)
	

++
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Main Purpose 			Collaborative Trajectory Options Programs are Traffic Management Initiatives (TMI) that allow ATFM to choose the best possible balance between ATFM dalay and rerouting by using airspace user provided Trajectory Option Sets (TOS) to mitigate the operational impact of weather or traffic demand airspace constraints.
Collaborative Trajectory Options Program (CTOP) Operational
NOPS-B1/10


New Capabilities 	 ATFM has the capability to receive and process Trajectory Option Sets (TOS) provided by airspace users. These are ranked trajectories that represent the operator’s preference for the trade-off between receiving ATFM delay and routing around airspace constraints.
When there is an airspace constraint, ATFM has the flexibility to use the trajectory options provided by all participating operators to optimize the choice between accepting a subset of the flights to use the available airspace capacity, applying ATFM delay to others, and rerouting the remaining traffic around the constraint.
Finally, ATFM has the capability to electronically notify the participating airspace users of the chosen trajectory that they are expected to fly.
Description [image: ]	CTOP works as follows:

1. ATFM creates an airspace boundary and establishes flow control on any air traffic that crosses that boundary.
2. Airspace Users based on the notice of the airspace constraint develop and submit in advance of the issuance of the program, a set of desired reroute options (called a Trajectory Options Set or TOS) that is the operator’s preference for routing around the constraint.
3. CTOP uses the preferred options to automatically assign delays or reroutes to flights in order to dynamically manage the demand as conditions change.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
FRTO-B1/7 - Trajectory Options Set (TOS)
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory	Advisory
provisions	circular
CTOP advisory
circular
Guidance to customers how to manage	 CAA 
flights in the constrained area Reference: FAA AC 90-115
2019
Operational Operations
procedures
Operational
procedures for the use of CTOP
Operational guidelines on CTOP usage	 ANSP 
2019
Aircraft operator



Ground system infrastructur eAircraft operator


ATM systems Tools and system
to support CTOP

Tools and systems in place at ANSP to support CTOP operations Reference: https://cdm.fly.faa.gov/?page_id=983

 ANSP 	2019

Ground system infrastructureAircraft operator


CFSP
systems

CSFP to support CTOP

Tools and systems in place at AOs to support CTOP operations Reference: https://cdm.fly.faa.gov/?page_id=983

2019

Training	-	Training requirements for CTOP

ATM Training, Flight Dispatcher training Training is provided on how to use CTOP system to increase flight operation efficiency

 ANSP 

2019

DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type

INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Capacity
	



Capacity shortfall & associated delay
	For a given flight: at flight plan filing time airspace users provide network management with a range of trajectory options and associated trade-off criteria, from which one solution is chosen (CTOP – Collaborative Trajectory Options Program)
	




++
	
KPI04: Filed flight plan en-route extension KPI07: En-route ATFM delay KPI18: Level capping during cruise




Sixth edition of the GANP 	
Main Purpose
The Network Operations Planning needs to be enhanced to achieve collaborative planning with the
support of services which can be automated (B2B interfaces/SWIM services).
New Capabilities
Tools and procedures to be deployed to enhance Network Operations planning.
Operational
Enhanced Network Operations Planning
NOPS-B1/2


Description [image: ]		The Network Operations Planning process will be enhanced to continuously provide up-to-date situational information on all components of the network. Furthermore, it will provide access to initial network performance objectives and support to network performance assessment in post- operations.
The required technological platform will use the state-of-the-art technologies for creation of a virtual operations room for the physically distributed network operations, in support of collaborative Network Operations Planning. These interfaces will support the network collaborative dynamic/rolling processes from strategic to real-time operations, including capabilities for online performance monitoring integrated and feeding back into the collaborative network planning.
The information and dialogue tools shall be accessed via different interfaces. Access to information is done in a secure way, tailored according to stakeholders needs and subject to access control rules, so that only those who have an operational need to access particular information are able to do so. A common interface to all stakeholders needs to be developed to enable the collaborative decision-making processes used to build and execute the Network Operations Planning.
The following new features will be introduced:

[image: ] Enhanced Network Operations Planning interfaces (B2B/SWIM based);
[image: ] Initial steps related to the Network Operations Planning extended functions (crisis management and network disruption);
[image: ] Tools for on-line performance monitoring; [image: ] Tools for network impact assessments.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes New role and responsibilities for some ATFM actor.
2. Does it imply processing of new information by the user? Yes
New info stream are handled as impact assessment and crisis management.

3. Does it imply the use of new equipment? Yes New platform and interfaces are needed.
4. Does it imply a change to levels of automation? Yes New function were added , those that did not exist before.


	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
Strategical
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B0/3 - Network Operation Planning basic features
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-information benefit
FICE-B2/4 - Flight Data Request Service
Relation-operational benefit
SWIM-B2/1 - Information service provision


Relation-operational benefit
SWIM-B2/2 - Information service consumption

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures





Operational procedures






Operational procedures
Operational procedures
· 
Enhanced NOP dissemination procedure




· Enhanced NOP notification procedure




· Critical event
procedure

· Airspace
availability procedure

Develop the ATFM procedures for communicating refined Network plans to ANSP, Airspace Users and Airport Operators...- Doc 9971 Manual on Collaborative ATFM

Develop the ATFM procedures for on-line access/update to the Network Plan and notification of updates. References: ICAO Doc 9971 Manual on Collaborative ATFM



Develop the ATFM procedures for handling of a critical event.
Develop the ATFM procedures to ensure that Network is constantly updated to reflect all changes to the airspace availability and airspace users requests. References: ICAO Doc 9971 Manual on Collaborative ATFMAircraft operator


2019






2019Airport operator
ANSP

ATM network function
Aircraft operator

Airport operator
ANSP

ATM network function
Aircraft operator









2019ATM network function



2019Airport operator
ANSP

ATM network function
Aircraft operator





Operational procedures
· 
B2B/SWIM
services procedure

Real-time technical support procedures for B2B(2019)/SWIM(2020) services. References: ICAO Doc 9971 Manual on Collaborative ATFM

2019



Ground system infrastructur e
· 
Enhanced NOP platform

Enhance the ATFM technical platform.

2019



Ground system infrastructure
Ground system infrastructure

ATM systems Enhanced NOP
functionsATM network function



ATM systems Enhanced NOP
interfaces

Upgrade the ATFM system with extended function (crisis management, impact assessment, performance monitoring).
B2B (2019)/ SWIM (2020) Network
system interfaces with concerned stakeholders.

2019



2019ATM network function
Airport operator
ANSP

ATM network function
Aircraft operator



Training	-	Training requirements for enhanced network operations planning

Training in new operational procedures and ground systems.

2019


DEPLOYMENT APPLICABILITYAirport operator
ANSP

ATM network function
Aircraft operator


Operational conditions:
An enhanced common platform is available to all Stakeholders needs enabling the collaborative decision making processes used to maintain and execute the Network Operations Planning.
Main intended benefits:
Type
Operational description
Benefitting stakeholder(s)


Capacity Enhanced planning will ensure better use of available capacity and reduce delays.




Direct benefits
Airport operator
ANSP
Airspace user
ATM network function




Cost Efficiency Enhanced planning will allow better use of human resources.Airport operator
ANSP
Airspace user
ATM network function




Improve situational awareness of network managerATM network function
Airport operator
ANSP
Airspace user
ATM network function





Indirect benefits

Safety Enhanced by improved sharing of the network situation awareness.



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	
Capacity shortfall & associated delay
	Establish/update the crisis management capabilities and plans (to cope with the risk of large scale disruptions)
	

++
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Main Purpose 		Integrate the airport operations planning into the network operations planning.
Operational
Enhanced integration of Airport operations
planning with network operations planning
NOPS-B1/3


New Capabilities 	 The airport operations plan will be a single common and collaborative agreed dynamic/rolling plan available to all airport stakeholders. This plan will be integrated with the enhanced network operations planning.

Description [image: ]		The airport operations plan will contain all data and information related to the different status of planning phases and will be a dynamic/rolling plan, which naturally evolves over time. The integration of airport operations planning within the network operations planning provides a dynamic/rolling picture of the network situation to be used by all operational stakeholders to prepare their plans and their inputs to the network CDM processes.
The data exchanges are based on the subset of B2B/SWIM services that are most widely available to all stakeholders, communicating with local airport A-CDM systems to exchange relevant operational information.
This element is a step prior to the full integration of the airport operations planning to the network operations planning.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Yes, manual coordination is automated.
2. Does it imply processing of new information by the user? Yes AOP/NOP interfaces contain a full set of new data exchange items.
3. Does it imply the use of new equipment? Yes In some cases. New modules and interfaces.
4. Does it imply a change to levels of automation? Yes Reduced need for phone coordination.PLANNING LAYERS 	
OPERATIONS 	





	ATM planning
Strategical
Pre-tactical
Tactical-Pre ops


Taxi-out
Departure
Arrival
Taxi-in
Turn-around


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B0/4 - Initial Airport/ATFM slots and A-CDM Network Interface
Relation-operational need
ACDM-B2/1 - Airport Operations Plan (AOP)
Relation-operational need
NOPS-B1/2 - Enhanced Network Operations Planning
Relation-operational benefit
SWIM-B2/1 - Information service provision
Relation-operational benefit
SWIM-B2/2 - Information service consumption
ENABLERS



Enabler CategoryATM network function
Airport operator


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures
· 
AOP/NOP
procedure

Develop the ATFM/Airport procedures for AOP/Network Operation Planning integration. References: ICAO Doc 9971 Manual on Collaborative ATFM

2019



Ground system infrastructure

Airport systems

AOP	Develop the Airport Operations Plan module

 Airport operator 2019



Ground system infrastructure

ATM systems AOP/NOP
interface

Develop the Airport Operations/ /Network Operations Planning interfaces

 Airport operator 2019
ATM network function



DEPLOYMENT APPLICABILITY
Operational conditions:
It concerns airports which have already implemented AOP. This element will involve Airports and the ATM Network function. Airport planning will be integrated in the Network operations planning. The integration of Airport operations planning within the Network operations planning.
Main intended benefits:Airport operator
ANSP
Airspace user
ATM network function




	Type
	Operational description
	Benefitting stakeholder(s)

	





Direct benefits
	Capacity. An integrated planning will facilitate better utilization of available airspace and airport capacities and will reduce delays. Support optimal use of facilities and services, better use of airport and ATFM slots. Predictability Efficiency Decrease in fuel burn through better timed operations.
	

	
	Improve situational awareness of stakeholders
	




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPISAirport operator
ANSP
Airspace user
ATM network function




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI
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Main Purpose 		Enhanced traffic complexity assessment by automation.
Operational
Dynamic Traffic Complexity Management
NOPS-B1/4


New Capabilities 	 The predicted complexity coupled with traffic demand enables the ATM Network function to take timely action to better address demand and capacity balancing, or request the trajectory changes in coordination with ATC and Airspace Users.
Description [image: ]	The rigid application of ATFM measures based on standard capacity thresholds as the pre-dominant tactical capacity measure needs to be replaced by a close working relationship between ANSPs and ATM Network function, which would monitor both the real demand and the effective capacity of sectors having taken into account the complexity of expected traffic situation. The local traffic complexity assessment continuously monitors sector demand and evaluate traffic complexity (by applying predefined complexity metrics) according to a predetermined qualitative scale. It provides support in the determination of solutions in order to plan airspace, sectors and staff to handle the predicted traffic. The local complexity assessment would benefit by receiving processing and integrating the ATM Network function information in order to supplement the local traffic counts with the relevant flight plan data. This will improve the quality of the planned trajectory and further enhance the traffic complexity management.
Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes New task to manage traffic complexity.
2. Does it imply processing of new information by the user? Yes New stream of data.
3. Does it imply the use of new equipment? Yes
It could be module of existing system or separate system.

4. Does it imply a change to levels of automation? Yes
Mental activates are automated, complexity tool provides additional data to facilitate the traffic de- confliction well in advance.


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational -
procedures
Complexity
management procedure
Complexity management procedures.
References: ICAO Doc 9971 Manual on Collaborative ATFM.
 ANSP 
ATM network function
2018
Ground
system infrastructure
ATM systems
Local Traffic load	Local Traffic Load Management tool.
 ANSP 
2014



Ground system infrastructur eATM network function


ATM systems Local Traffic
complexity

Local Traffic Complexity tools	 ANSP 	2016

Ground system infrastructur eATM network function


ATM systems ATFM Planned
Trajectory (basic feature)

Provision and integration of ATFM Planned Trajectory.

 ANSP 

2016

Ground system infrastructur eATM network function


ATM systems ATFM Planned
Trajectory ( enhanced feature)

Upgrade the ATFM systems with the Planned Trajectory improvements

2018

Ground system infrastructur e

ATM systems Network traffic
complexity

Enhancements related to ATFM Traffic complexity assessment.

2019


DEPLOYMENT APPLICABILITY
Operational conditions:
It is applicable only in areas with dense and complex traffic. This element needs to be addressed by the ANSPs and the ATM Network function in their endeavour to find optimum solutions to accommodate the traffic demand.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Capacity
	ANSP	ATM network function

	
	Cost-Efficiency
	ANSP

	
	Improve situational awareness of network manager
	
ATM network function

	Indirect benefits
	Safety
	ANSP




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Overcome operational ATC service delivery limitations if these are the blocking factor
	
++
	
KPI06: En-route airspace capacity






NOPS-B1/5	Full integration of airspace management with air traffic flow management

Operational



Sixth edition of the GANP 	

Main Purpose	Ensure a continuous, seamless and iterative airspace management and air traffic flow management approach.
New Capabilities	Fully dynamic/rolling ASM/ ATFM integration process supporting information collection, processing and sharing with all concerned stakeholders.
Description		The full dynamic/rolling ASM/ATFM process focuses on improving airspace planning. It will ensure a continuous, seamless and iterative airspace planning and management/allocation based on airspace requests at any time period within strategic, pre-tactical and tactical ASM levels. It will result in a rolling process, supporting the enhancement of dynamic Network Operations Planning.
The real time ASM data exchanges relates to the automated exchange services of ASM data during the tactical phase continuously in real time. ASM information (real-time Airspace Reservation status) is shared between different systems and Stakeholders and communicated to ATFM in the tactical phase.
Several new improvements are introduced as:

Process/system modules supporting a full rolling ASM/ATFM and dynamic ASM/ATFM process allowing data sharing to all operational stakeholders,
Process/System changes for initial Collaborative Decision Making (CDM) between ATFM function and the local designated authorities and between neighboring ASM actors.
ASM information sharing addresses requirements aiming to improve the notification to airspace users based on automated data exchange processes
Procedural and system modules for exchange of real time airspace status data;
The Flexible Use of Airspace (FUA) process is improved with more dynamic airspace management enabling dynamic responses to airspace requests (or very short term changes) Real-time ASM coordination is further enhanced through "what-if" functionalities and automated support to airspace booking and airspace management.
Real-time ASM data are exchanged between ASM support systems and ATC system
Integration and management of ASM real-time data into ANSPs’ ATM systems and into AUs flight planning systems;
The full dynamic/rolling ASM/ATFM process will be supported by the sharing of civil-military airspace data and by continuously updating Airspace Reservation information with other demand information among the authorized operational stakeholders in order to enhance the coordination of Cross-Border Operations, and to optimise the whole network operations based on the most timely and correct information. The process is enhanced with “what-if” functionalities enabling a better use of available capacity. ASM real-time data exchanges consisting of pre-notification of activation, notification of activation, de-activation, modification and release of airspace are collected, saved and processed in order to be exchanged between stakeholders and be made available to ATM actors, including Airspace Users (AUs). ATM systems need to be upgraded to exchange real-time ASM data messages containing real time activation status of predefined airspace structures with local ASM support systems and to display airspace status data at the Controller Working Position (CWP).

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes Real time ASM data is new data stream.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes Automation increased compared with B0.


	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
Strategical
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B0/1 - Initial integration of collaborative airspace management with
air traffic flow management
Relation-operational need
FRTO-B1/1 - Free Route Airspace (FRA)
Relation-operational need
FRTO-B1/2 - Required Navigation Performance (RNP) routes
Relation-operational need
FRTO-B1/3 - Advanced Flexible Use of Airspace (FUA) and management
of real time airspace data
Relation-operational need
FRTO-B1/4 - Dynamic sectorization

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

-	Rolling
ASM/ATFM
procedure

Develop the Procedures and processes for a dynamic/rolling ASM/ATFM process. References: ICAO Doc 9971 Manual on Collaborative ATFM

ANSP
ATM network functionATM network function


2019



Operational procedures

-	ASM data
sharing procedure

Develop the Procedures in support of ASM data sharing. References: ICAO Doc 9971 Manual on Collaborative ATFM

2019



Operational proceduresAircraft operator


-	ASM real time exchanges procedure

Develop the Procedures related to real- time ASM data exchanges. References: ICAO Doc 9971 Manual on Collaborative ATFM

ANSP
ATM network function

2019



Operational procedures

-	Advanced FUA procedure

Develop the to advanced FUA procedure. References: ICAO Doc 9971 Manual on Collaborative ATFM

 ANSP 	2019

DEPLOYMENT APPLICABILITY
Operational conditions:
This element is an evolution of element NOPS-B0/1 and should be undertaken by all ANSPs, AUs and the ATM Network function affecting both en-route and TMA operations.
Main intended benefits:
Operational -
procedures
Airspace
changes procedure
Procedures to respond to changes
submitted by Airspace users resulting from changes in airspace availability. References: ICAO Doc 9971 Manual on Collaborative ATFM
ANSP
ATM network function
2019
Ground
system infrastructur e
ATM systems
Rolling
ASM/ATFM
Adapt ASM/ATFM/AUs systems to
support a rolling ASM/ATFM process
2019
Ground
system infrastructur e
ATM systems
ASM notification
process
Upgrade the ATFM System modules for
improved ASM notification process
2019
Ground
system infrastructur e
ATM systems
ASM real time
exchanges-ATC part
Upgrade the ATC systems for real-time
ASM data exchanges
2019
Ground
system infrastructur e
ATM systems
ASM real time
exchanges-ASM and ATFM part
Adapt ASM system, ATFM and AU
systems for real-time ASM data exchanges
2019
Training
-
Training
requirements for full integration of ASM with ATFM
Rolling ASM/ATFCM process training.
Training in new operational procedures and ground system changes
2019
Aircraft operator
ATM network function
Aircraft operator
ATM network function
Aircraft operator
ATM network function
ANSP
ANSP
ANSP
ATM network function
ATM network function










	Type
	Operational description
	Benefitting stakeholder(s)

	








Direct benefits
	Capacity Flight delays will be reduced through better utilisation of airspace resources within and across airspace boundaries.
	
ANSP	Airspace user ATM network function

	
	Flight efficiency Increased through the chance to plan more optimum routes/trajectories allowing lower fuel burn.
	
Airspace user

	
	




	Type
	Operational description
	Benefitting stakeholder(s)

	
	Improve situational awareness of network manager and airspace manager
	
ANSP	ATM network function

	

Indirect benefits
	Safety Better knowledge of traffic environment, common situational awareness, and some enhancement through reduction in controller workload.
	

ANSP	Airspace user ATM network function



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Facilitate tactical decisions leading to a shorter actual route than in the FPL
	
++
	
KPI05: Actual en- route extension

	

Efficiency
	

Flight time & distance
	Overcome route selection inefficiencies associated with route & airspace availability as known at the flight planning stage
	

++
	
KPI04: Filed flight plan en-route extension

	
Efficiency
	
Flight time & distance
	Reduce need for tactical ATFM rerouting to circumnavigate airspace closed at short notice
	
++
	
KPI05: Actual en- route extension

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during climb introduced to avoid airspace above
	
++
	
KPI17: Level-off during climb

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during cruise introduced to avoid airspace above
	
++
	KPI18: Level capping during cruise

	
Efficiency
	
Vertical flight efficiency
	Reduce altitude restrictions during descent to avoid Special Use Airspace
	
++
	
KPI19: Level-off during descent




Sixth edition of the GANP 	
Main Purpose
ASM solutions and initial dynamic airspace configurations for ATFM planning, synchronisation of
traffic flows and demand/capacity balancing
New Capabilities
Availability of optimised Airspace solutions/Initial Dynamic Airspace configurations based on traffic
demand and dynamic sectors management taken into account for ATFM purposes.
Operational
Initial Dynamic Airspace configurations
NOPS-B1/6


Description [image: ]	This element addresses the following ASM/ATFM improvements:

[image: ] Airspace solutions
[image: ] Pre-defined airspace configurations
[image: ] ANSPs/ ATM Network function data exchanges pertinent to pre-defined airspace configurations

The ASM solutions process is aimed at delivering ASM options/solutions that can help reducing or even alleviate the ATFM measures and address capacity issues identified in any particular area as well as to improve flight efficiency assessing impact on capacity and ensuring the synchronised availability of optimized airspace structures based on traffic demand and dynamic sectors management.
The Airspace configurations are pre-defined and coordinated airspace structures and ATC dynamic sectorisation, to meet the ATFM and airspace needs in terms of capacity and/or flight efficiency. The implementation of pre-defined airspace configuration exchange covers the improvements of ATFM systems, to allow exchange of predefined airspace configurations information.
The decisions required for dynamic sectorisation could benefit from real time exchanges with ATM Network function for ATFM planning, synchronisation of traffic flows and demand/capacity balancing. The notification of Airspace Configurations will be based on automatic flows of information between the different stakeholders supported by the ATM Network function. The airspace configurations and flexible sector configurations are already used when the flows and constraints can be predicted well in advance (e.g. weekend routes or seasonal flows of traffic).
A more efficient and dynamic process involving the ATM Network function, ATC would require new functionalities and procedures and well defined collaborative decision making processes at pre- tactical level. The ANSPs systems needs to support the dynamic sectorisation by dynamic resizing and change of sector shapes and volumes based on pre-defined airspace configurations.

Maturity Level [image: ]	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Utilisation of pre-defined airspace configuration.
2. Does it imply processing of new information by the user? Yes Airspace structure and ATC sectorisation are new data information.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes Manual Task are semi-automated.


	PLANNING LAYERS 	
Pre-tactical
Strategical
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
FRTO-B0/1 - Direct routing (DCT)
Relation-operational need
FRTO-B0/2 - Airspace planning and Flexible Use of Airspace (FUA)


Relation-operational need
FRTO-B0/3 - Pre-validated and coordinated ATS routes to support flight and
flow
Relation-operational need
FRTO-B1/1 - Free Route Airspace (FRA)
Relation-operational need
FRTO-B1/2 - Required Navigation Performance (RNP) routes
Relation-operational need
FRTO-B1/3 - Advanced Flexible Use of Airspace (FUA) and management
of real time airspace data
Relation-operational need
FRTO-B1/4 - Dynamic sectorization

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

-	Airspace solution procedure

Develop the ASM/ATFM procedures for airspace solution. References: ICAO Doc 9971 Manual on Collaborative ATFM

ANSP
ATM network function

2016



Operational procedures

-	Predefined
airspace configuration procedure

Develop the ASM/ATFM procedures for pre-defined airspace configurations.
References: ICAO Doc 9971 Manual on Collaborative ATFM

ANSP
ATM network function

2018



Operational procedures

-	Constrain
management procedure

Develop the ASM/ATFM procedures for dynamic sectorization and constrain management. References: ICAO Doc 9971 Manual on Collaborative ATFM

 ANSP 	2019

Ground system infrastructureATM network function


ATM systems Airspace solution  Upgrade the ATFM system modules
related to the airspace solution

2016

Ground system infrastructureATM network function


ATM systems Predefined
airspace configuration

Upgrade the ATFM system modules related to the pre-defined airspace configurations

2018

Ground system infrastructur eATM network function


ATM systems Dynamic
sectorization

Enhance the ATC system capabilities with dynamic sectorization and constraint management.

 ANSP 	2019

Ground system infrastructure

ATM systems Airspace
configuration data exchanges (basic feature)

SWIM data exchanges for pre-defined airspace configurations

 ANSP 

2019



DEPLOYMENT APPLICABILITY
Operational conditions:
This element will be addressed by ANSPs and the ATM Network function as required ensuring a synchronised availability of optimised airspace structures supported by dynamic sectors management to better address traffic demand.




	Type
	Operational description
	Benefitting stakeholder(s)

	Direct benefits
	Capacity
	ANSP	ATM network function






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	



Capacity
	


Capacity shortfall & associated delay
	Establish/update/publish the catalogue of strategic ATFM measures designed to respond to a variety of possible/typical/recurring events degrading the airspace system (e.g. predefined action plans)
	



++
	






NOPS-B1/7	Enhanced ATFM slot swapping	OperationalMain intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	Improve the Airspace Users driven ATFM slot swapping process

New Capabilities	The swapping of ATFM measure impacted flights within the same ATFM measure will be extended to all ATFM measure impacted flights.
Description		ATFM slot swapping allows Airspace Users (AU) to request a rearrangement of their own flights subject to an ATFM measure in order to better suit their needs. The enhanced ATFM Slot Swapping improves the slot swapping currently used by Airspace Users (AU), by allowing the function to be extended gradually to all airspace users, by re-prioritizing their flights during the pre-departure part of operations. The Enhanced Slot swapping increases flexibility for Airspace Users; and provides a wider range of possibilities, by facilitating the identification of possible swaps for an ATFM Measure impacted flight (through B2B/SWIM-based Network Operations Planning interfaces) and by reducing the rate of rejection of swap requests by refining current processes. The AUs requests for these changes in flight priority will be introduced at the initiative of the AUs themselves, airport authorities or the ATM Network function.

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Change of tasks for many ATFM actors.
2. Does it imply processing of new information by the user? Yes New data stream for slot swapping and airport slot monitoring.
3. Does it imply the use of new equipment? Yes Change of system and interfaces.
4. Does it imply a change to levels of automation? Yes Coordination is semi-automated.



	PLANNING LAYERS 	
 Tactical-Pre ops 
OPERATIONS 	
 Departure 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B0/4 - Initial Airport/ATFM slots and A-CDM Network Interface
Relation-operational need
NOPS-B1/2 - Enhanced Network Operations Planning
Relation-operational benefit
SWIM-B2/1 - Information service provision
Relation-operational benefit
SWIM-B2/2 - Information service consumption

ENABLERS


Enabler CategoryAircraft operator
ATM network function


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

-	Slot swapping procedure

Develop the Procedures for ATFM slot swapping. References: ICAO Doc 9971 Manual on Collaborative ATFM

2019



Ground system infrastructur eATM network function


ATM systems FOC interface to
slot swapping module

Upgrade the The Flight Operations Centre (FOC) system modules with interfaces, automation, and decision-support for ATFM slot swapping

2019



Ground system infrastructur eAircraft operator
ATM network function


ATM systems ATFM slot
swapping moduleAircraft operator


Enhance the ATFM systems with ATFM slot swapping capabilities supporting as well the Airport Slot Monitoring in real time

2019



Training	-	Training requirements for slot swapping

Slot swapping training. Train Flight Operation Centre personnel

2019











	Type
	Operational description
	Benefitting stakeholder(s)

	
Indirect benefits
	Efficiency of airlines operations. Airlines cost savings related to each slot swap that is executed.
	
Airspace user






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	

Capacity shortfall & associated delay
	For a given airspace entry slot: let airspace users swap the slot to another flight (slot substitution or UDPP – User Driven Prioritisation Process)
	

++
	







NOPS-B1/8	Extended Arrival Management supported by the ATM Network functionDEPLOYMENT APPLICABILITY
Operational conditions:
This element will support AUs businesses by reprioritizing their flights during the pre-tactical part of operations if and as requested by them. The ATM Network function will keep all impacted stakeholders in the loop in the context of the Collaborative Decision Making processes.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


Operational


Sixth edition of the GANP 	

Main Purpose	ATM Network function contributions to extended Arrival Management.

New Capabilities	Extended Arrival Management information is taken on board by the Network ATM function to improve the quality of the ATFM service.
Description 			The ATM Network function involvement in extended Arrival Management process is addressed by this element. It does include the following elements:
Enhancements of ATFM Planned Trajectory about the accuracy/predictability of estimates to meet the extended arrival management operational requirements;
Provision of ATFM Planned Trajectory to ANSPs;
Reception and processing of ANSPs extended Arrival Management info by ATM Network function;
ATFM assessment tool for extended Arrival Management.

Bilateral agreements need be established between the sectors involved that can be in different ATC units and also in different countries, including the ATM Network function for the notification purposes. The ATFM procedures need to be revised for the management of the extended Arrival Management information.

Maturity Level 		Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Propagation of delay further en-route will increase the task for some ATFM actors.

2. Does it imply processing of new information by the user? Yes
AMAN delay is propagated further en-route and the Network function is notified.

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes
Some ATFM actors got new tasks for the optimisation of arrival traffic flows.


	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
OPERATIONS 	
Arrival
En-route

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
RSEQ-B1/1 - Extended arrival metering
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational -
procedures
Extended AMAN
LoA
Define the data exchanges and
operational procedures with ANSP. References: ICAO Doc 9971 Manual on Collaborative ATFM
ANSP	2017
ATM network function
Operational -
procedures
ATFM procedure
for Extended AMAN
Develop the ATFM procedures for
management of extended Arrival Management information. References: ICAO Doc 9971 Manual on Collaborative ATFM
2017
Ground
system infrastructur e
ATM systems
ATFM extended
AMAN module
Upgrade the ATFM system modules to
support extended Arrival Management
2017
ATM network function
ATM network function
DEPLOYMENT APPLICABILITY
Operational conditions:
It is applicable in areas where extended AMAN tools and procedures are implemented. This element will be addressed by the ANSPs at high density TMAs, if and as required, in improving arrival management. The ATM Network function will ensure that all impacted stakeholders (different ATC units also maybe in different countries) are properly involved and appropriate ATFM actions are undertaken.





	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Capacity Operational Efficiency: Improved arrival flow.
	ANSP	Airspace user ATM network function

	
	Improve situational awareness of network managers and ANSPs
	
ANSP	ATM network function






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI






NOPS-B1/9	Target Times for ATFM purposes	OperationalMain intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	Use of Target Times for ATFM purposes including an initial level of arrival sequencing in case of an arrival ATFM measure.
New Capabilities	Calculation and provision of Target Times by the ATM Network function in addition to CTOT, for the most penalised measure.
Description		In order to improve the flight predictability at the entry of the congested area, a target time of entry at the congested area (most penalised measure) will be provided by ATM Network function. At this stage, the target times will be applied for ATFM purpose only, including an initial level of arrival sequencing in case of an arrival ATFM measure. The ATM Network function will provide the calculated Target Time (TT) at the most penalising measure reference point in addition to Calculated Take-Off Time (CTOT) to all concerned users. TT will be distributed by data exchanges with the concerned Stakeholders. Stakeholders using TTs should be able to receive, extract and present the target times delivered by ATM Network function. ANSPs have access to the relevant information on flights that are subject to a Target Time to manage these flights as required in accordance with local procedures that need to be developed. The Flight Operating centres should provide Target Times to pilots prior to departure; pilots should endeavour to adhere to the Target Times to the extent possible.

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Target time adherence by AUs and ANSPs.
2. Does it imply processing of new information by the user? Yes Target time to be presented to affected users.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes AUs and ANSPs to process and comply with target times.


	PLANNING LAYERS 	
 Tactical-Pre ops 
OPERATIONS 	
 En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
RSEQ-B1/1 - Extended arrival metering
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational -
procedures
Target Time
procedure
Develop the ATFM Target Times
procedures and processes. References: ICAO Doc 9971 Manual on Collaborative ATFM
2018
Ground
system infrastructur e
ATM systems
Target time
module
Upgrade the ATFM Systems to support
Target Time processing and sharing
2019
Ground
system infrastructur e
CFSP
systems
Target time
interface
AUs Operation Centre systems to extract
and distribute Target Times
2019
Training
-
Training
requirements for Target Times
Target Time training. Target Time training
ANSP
Aircraft operator
2019
Aircraft operator
ATM network function
ANSP
Aircraft operator
ATM network function
DEPLOYMENT APPLICABILITY
Operational conditions:
This element will involve ANSPs, Airspace Users and the ATM Network function in their endeavour to improve predictability of operations through the sharing and use of Target Times (Target Times Over/Target Times of Arrival).




Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	
Predictability. Capacity
	ANSP	Airspace user ATM network function

	
	Improve situational awareness of ANSPs and flight crew
	
ANSP	Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	

Capacity shortfall & associated delay
	TMI-based optimisation (only impacts traffic when a TMI or restriction is manually activated for one or more constraint satisfaction points)
	

++
	




Sixth edition of the GANP 	
Main Purpose
Optimised Air Traffic Flow and Capacity Management stemming from enhanced Trajectory
prediction and further integration of ATC with ATFM.
New Capabilities	Availability of “BIG” data and enhanced statistical approaches will improve Trajectory forecast and
provide more accurate and consistent end to end 4D trajectories which will in turn optimise the provision of Flow and Capacity Management Services also in the context of the global ATFM concept. New systems, tools and procedures supporting the ATFM/ATC integration (e.g. advanced STAM, TT exchanges) will be introduced.
Operational
Optimised ATM Network Services in the initial
TBO context
NOPS-B2/1


Description [image: ]		Computation and sharing of more accurate and consistent end to end 4D trajectories will constitute the basis for forecasting traffic complexity for the relevant look-ahead time horizons, improved ATFM scenario management and the provision of an enhanced common network view as a key enabler to optimise collaborative network management. Interactions between trajectory management and for instance, ATFM / STAM processes and Dynamic Airspace Configuration will be further enhanced.
Tools and systems are required for improved network prediction and performances such as:

[image: ] Tools that provide functionality for simulating, evaluating the balance between demand and capacity taking into account the data from different stakeholders;
[image: ] ATFM scenario management;
[image: ] Assessment of performance of network operations with stakeholders able to evaluate the impact of their intentions and decisions on capacity and other performance indicators;
[image: ] Automated tool supporting ATFM/ATC planning environment to manage traffic complexity in order to alleviate traffic complexity, density and traffic flow problems by planning individual trajectories using advanced planning tools;
[image: ] The management of Hotspot resolution and more frequent STAM Measures in the planning and execution phase is supported by advanced capabilities (preparation, implementation, monitoring).
[image: ] The Target-Time Management: to manage the hotspot resolution, DCB actors can constrain the Time of Entry of flights into the hotspot with TTO (Target Time Over the congested en-route point) and TTA (target Time of Arrival at congested Airport) in order to smooth the traffic.


Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes Additional data are exchanged.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes STAM measure coordination is automated.


	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B1/1 - Short Term ATFM measures
Evolution
NOPS-B1/4 - Dynamic Traffic Complexity Management
Evolution
NOPS-B1/8 - Extended Arrival Management supported by the ATM Network
function
Evolution
NOPS-B1/9 - Target Times for ATFM purposes
Relation-operational need
NOPS-B2/3 - Collaborative Network Operation Planning


ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures



Operational procedures





Operational procedures





Operational procedures





Ground system infrastructur e
· 
Scenario
management procedure


· Network
Performance Assessment procedure



· Hotspot
resolution procedure




· Target Time
reconciliation procedure




ATM systems Further traffic
complexity enhancements

Develop the ATFM the Scenario Management procedures. References: ICAO Doc 9971 Manual on Collaborative ATFM
Develop the ATFM procedures for the Network performance assessments. References: ICAO Doc 9971 Manual on Collaborative ATFM



ATFM procedures for Hotspot resolution and more frequent STAM measures.
References: ICAO Doc 9971 Manual on Collaborative ATFM



ATFM/ATC/Airport procedures for TT management. References: ICAO Doc 9971 Manual on Collaborative ATFM




Further enhancement of ATC/ATFCM traffic complexity tools

2022




2022ATM network function
Airport operator
ANSP

ATM network function
Aircraft operator








2022Airport operator
ANSP

ATM network function
Aircraft operator








2022Airport operator
ANSP

ATM network function
Aircraft operator








2024ATM network function
ANSP




Ground system infrastructur e
Ground system infrastructur e



Ground system infrastructur e

ATM systems Scenario
management module


ATM systems Network
Performance Assessment module



ATM systems Trajectory
forecast module

Upgrade the ATFM systems with the Scenario Management module



Upgrade the ATFM systems with the Network Performance Assessment module




Develop the Trajectory forecast modules

2024




2024ATM network function
Airport operator
ANSP

ATM network function
Aircraft operator








2025Airport operator
ANSP

Airspace user

ATM network function





Ground system infrastructur e

ATM systems Further
enhancements of STAM tool

Upgrade the ATFM system to support the management of Hotspot resolution and more frequent STAM Measures in the planning and execution phase (preparation, implementation, monitoring)

2024



Ground system infrastructur e

ATM systems Target Time
reconciliation moduleATM network function


Target Time management tools for the reconciliation of extended AMAN and AOP

2022




DEPLOYMENT APPLICABILITYAirport operator
ANSP

ATM network function
Aircraft operator


Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	
Capacity shortfall & associated delay
	Address demand/capacity imbalance handled at the tactical ATFM stage (on the day of operations)
	

++
	




Sixth edition of the GANP 	
Main Purpose
Improve the management of airspace including restricted / reserved areas and if possible
dynamic mobile areas and fully integrate ASM with ATFM.
New Capabilities	Airspace configurations modified more dynamically based on evolutions anticipated in the forecast
of traffic will be introduced. Airspace configurations will better match scarce resources with anticipated Demand and Capacity imbalances thus minimising the need for ATFM measures. The Air Traffic Flow Management and the Airspace Management will be further integrated.
Operational
Enhanced dynamic airspace configuration
NOPS-B2/2


Description [image: ]		New concepts, systems and procedures will allow full dynamicity of airspace volumes management and sector configurations. DACs integration in ATFM will provide additional means regarding the collaborative optimisation of traffic flows (strategic, pre-tactical, tactical) making best use of available scarce resources. Airspace volumes that satisfy specific operational requirements are progressively introduced to facilitate the ATM network optimization and minimize the impact on the expected traffic flows.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes Data related to dynamic airspace configurations.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes The automation of DAC process is increased.


	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
Strategical
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B1/6 - Initial Dynamic Airspace configurations
Evolution
NOPS-B1/5 - Full integration of airspace management with air traffic flow
management
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational
procedures
-
DAC procedure
Develop the ASM/ATFM procedures for
DAC. References: ICAO Doc 9971 Manual on Collaborative ATFM.
ANSP	2024
ATM network function
Operational -
procedures
Airspace volume
procedures
Develop the ASM/ATFM procedures for
Dynamic Airspace Volumes. References: ICAO Doc 9971 Manual on Collaborative ATFM
ANSP	2024
ATM network function
Ground
system infrastructur e
ATM systems
DAC/DMA
integration
Enhancement of ATFM system modules
related to the DAC/DMA integration
2024
ATM network function























	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	

	
Capacity
	Capacity, throughput & utilization
	Optimise en-route airspace capacity
	
++
	






NOPS-B2/3	Collaborative Network Operation Planning	OperationalGround
system infrastructur e
ATM systems DAC/DMA
interfaces
Development of data exchange interfaces
for DAC/DMA
ANSP
ATM network function
2024
DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



Sixth edition of the GANP 	

Main Purpose	Enhance Network Operation Planning to support the Collaborative Network Management in the context of more dynamic /rolling planning processes and the initial Trajectory Based Operations (TBO).
New Capabilities	System and procedures for the variety of collaborative mechanisms. It includes the tools, roles, responsibilities, rules and procedures concerning the ATFM initiation, delegation, coordination, implementation and monitoring.
Description		The Collaborative Network Operation Planning provides all the information to the ATFM actors/functions to support network and local demand capacity balancing activities as:
Conciliating multiple constraint resolution strategies from all the stakeholders in order to identify the best measure given nature, scope and time horizon;
The provision of network consolidated imbalances figures; The provision of enhanced “what-if” functionalities;
The provision of what-else capabilities to propose alternate solution; The provision of Network information;
Monitoring Network performance;
Drawing latest information shared via SWIM.

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Integration of ATC and ATFM roles.
2. Does it imply processing of new information by the user? Yes
New data are handled and needs to presented to ATFM and ATC planning actors.

3. Does it imply the use of new equipment? Yes
In some cases. It could be handled via modules and interfaces or separate sub-systems.

4. Does it imply a change to levels of automation? Yes User task for extended planning horizon are automated.


	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
Strategical
OPERATIONS 	
Arrival
En-route
Departure

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B1/2 - Enhanced Network Operations Planning
Evolution
NOPS-B1/1 - Short Term ATFM measures
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational -
procedures
Collaborative
NOP procedure
Develop the ATFM procedures for the
collaborative access and update of the Network Operation Planning. References: ICAO Doc 9971 Manual on Collaborative ATFM
2025
Ground
system infrastructur e
ATM systems
Collaborative
NOP platform
Develop the Collaborative Network
Operation Planning platform
2025
Ground
system infrastructur e
ATM systems
Extended ATFM
functions
Upgrade the ATFM system with extended
functions (consolidation of imbalances, ECDM modules “what-if” and “what-else” functions, monitoring of network performances).
2025
Ground
system infrastructur e
ATM systems
Collaborative
NOP SWIM
interfaces
SWIM Network system interfaces with
concerned Stakeholders.
2025
Aircraft operator
ATM network function
Aircraft operator
ATM network function
Aircraft operator
ATM network function
ANSP
ANSP
ANSP
Airport operator
ATM network function
Airport operator









	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of stakeholders
	






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI







NOPS-B2/4	Multi ATFM slot swapping and Airspace UsersDEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

priorities

Operational



Sixth edition of the GANP 	

Main Purpose	Introduce s Airspace Users preferences and priorities based on their business models to select flights for ATFM measures
New Capabilities	Capabilities to accommodate Airspace Users priorities are introduced enabling AUs to recommend a priority order for flights affected by delays on departure, arrival and en-route, and to share preferences with other ATM stakeholders in capacity-constrained situations. The swapping of ATFM regulated flights will be extended/enhanced (different AUs, multi-swapping, substitution on cancelations, etc.).
Description	The multi ATFM slot swapping is supported by a tool that:

Identification of viable swaps;
Perform multi-swap (e.g. weather deterioration);
Slot substitution on Cancellation: capability to substitute the ATFM slot of a cancelled flight for another flight.
The systems and tools for Airspace Users priorities include:

AU decision making tool can interface with Airport CDM system to propose flight reordering; Interface with the departure sequencing tool;
Interface with the ATM network function related to the swapped flights and actions to be undertaken ( e.g. new CTOT)

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Change of tasks for many ATFM actors.
2. Does it imply processing of new information by the user? Yes New data stream for UDPP data.
3. Does it imply the use of new equipment? Yes Change of system and interfaces.
4. Does it imply a change to levels of automation? Yes Airspace Users preferences are fully taken into account.



	PLANNING LAYERS 	
 Tactical-Pre ops 
OPERATIONS 	
 Departure 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B1/7 - Enhanced ATFM slot swapping
Evolution
NOPS-B1/2 - Enhanced Network Operations Planning
Evolution
NOPS-B0/4 - Initial Airport/ATFM slots and A-CDM Network Interface
Evolution
NOPS-B0/2 - Collaborative Network Flight Updates
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational -
procedures
Multi-swap
procedures
Develop the procedures for multi ATFM
slot swapping and AUs priorities. References: ICAO Doc 9971 Manual on Collaborative ATFM
2025
Ground
system infrastructur e
CFSP
systems
Multi Swap
/UDPP interfaces
The Flight Operations Centre (FOC)
system modules with tools and interfaces for multi ATFM slot swapping and UDPP
2025
Ground
system infrastructur e
Airport
systems
Airport modules
for AUs priority
Upgrade the Airport system adapted to
accommodate AUs priorities
 Airport operator 2025
Ground
system infrastructur e
ATM systems
Multi Swap
/UDPP modules
Develop the ATFM Tool for ATFM multi-
swap and AUs priorities
2025
Aircraft operator
ATM network function
ATM network function
Aircraft operator
























	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	

Capacity shortfall & associated delay
	For a given airspace entry slot: let airspace users swap the slot to another flight (slot substitution or UDPP – User Driven Prioritisation Process)
	

++
	







NOPS-B2/5	Further airport integration within Network Operation PlanningTraining
-
Training
requirements for multi slot swapping
Multi Swap /UDPP training. Train Flight
Operation Centre personnel
2025
DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type
Aircraft operator
ATM network function
Airport operator


Operational


Sixth edition of the GANP 	

Main Purpose	Integrated Network planning with additional Airport Operation Planning (AOP) components into the Network Operation Planning.
New Capabilities	Additional AOP components (airport performance data, airport constrains, landside part) will be integrated with the enhanced Network operations planning.
Description		The integration of additional AOP data within the Network operations planning provides an enhanced dynamic/rolling picture of the network situation to be used by all operational stakeholders to prepare their plans and their inputs to the network CDM processes. The data exchanges are based on the subset of SWIM services that are most widely available to all stakeholders, communicating with local airport A-CDM systems to exchange relevant operational information.
The concept aims to improve integration of departure planning data from medium/small size airports when serving a complex airspace with dense traffic through improved availability of aircraft pre- departure information to the ATM Network function by specific TWR tools providing accurate electronic pre-departure information.

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes Manual coordination is automated.
2. Does it imply processing of new information by the user? Yes Extended AOP/NOP interfaces contain an additional set of data items.
3. Does it imply the use of new equipment? Yes In some cases. New modules and interfaces.
4. Does it imply a change to levels of automation? Yes Reduced need for phone coordination.OPERATIONS 	



	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
Strategical
Taxi-out
Departure
Arrival
Taxi-in
Turn-around


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B0/4 - Initial Airport/ATFM slots and A-CDM Network Interface
Evolution
ACDM-B2/1 - Airport Operations Plan (AOP)
Evolution
NOPS-B1/3 - Enhanced integration of Airport operations planning with
network operations planning
Relation-operational need
NOPS-B2/2 - Enhanced dynamic airspace configuration

ENABLERS


Enabler CategoryATM network function
Airport operator


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

-	Enhanced
AOP/NOP
procedure

Develop the ATFM/Airport procedures for additional AOP components/Network Operation Planning integration.
References: ICAO Doc 9971 Manual on Collaborative ATFM

2025



Ground system infrastructure

Airport systems

Enhanced AOP	Enhance the Airport Operations Plan
(AOP) with additional components

 Airport operator 2025



Ground system infrastructure

ATM systems Enhanced
AOP/NOP
interface

Develop the Advanced AOP/Network Operations Planning interfaces

 Airport operator 2025

ATM network function




Ground system infrastructureATM network function


ATC systems ATC DPI	Enhance the TWR systems for provision of  ANSP 	2016
ATC departure planning data

Ground system infrastructure

ATM systems ATC DPI
integration

Departure planning data interface and integration

 ANSP 

2016








	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of network manager, airport operator, aircraft operator and ATCOs.
	






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI







NOPS-B2/6	ATFM adapted for cross-border Free RouteDEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

Airspace (FRA)

Operational



Sixth edition of the GANP 	

Main Purpose	Adapt ATFM to accommodate cross border Free Route operations.

New Capabilities		The ATFM system tools and procedures are adapted to support the complexity management, demand capacity balancing and ATFM/ATC integration for large cross border FRA deployments.

Description	Large cross-border FRA will require the modification of existing ATFM tools and processes as:

Demand Prediction Uncertainty in FRA environment; Complexity methodologies in FRA environment; STAM measures managed in FRA environment; ATFM/ATC integration in FRA environment.

Maturity Level	Validation


Human Factor ConsiderationsAirport operator
ANSP

ATM network function
Aircraft operator


1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes
Additional and more complex data are exchanged (hotspot resolution, prediction uncertainty).

3. Does it imply the use of new equipment? Yes
In some cases. It could be considered as upgrade of existing tool via new modules and interfaces, or development of new tool with SWIM interfaces.
4. Does it imply a change to levels of automation? Yes
The level of automation compared with B0 and B1 elements is increased.

	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
Strategical
OPERATIONS 	
 En-route 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
NOPS-B1/1 - Short Term ATFM measures
Evolution
NOPS-B1/4 - Dynamic Traffic Complexity Management
Evolution
FRTO-B1/2 - Required Navigation Performance (RNP) routes
Relation-operational need
NOPS-B2/3 - Collaborative Network Operation Planning

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

-	Cross-border
FRA procedure

Develop the ATFM/ ATC procedures for the large cross border FRA. References: ICAO Doc 9971 Manual on Collaborative ATFM

ANSP
ATM network function

2016



Ground system infrastructur eATM network function


ATM systems Integration of
ATFM/ATC
planning function

Develop the tools supporting the integration of ATFM/ATC planning function

ANSP
ATM network function

2025



Ground system infrastructur e

ATM systems Advanced STAM tool

Upgrade the ATFM system to support the management of Hotspot resolution and more frequent STAM Measures in the planning and execution phase (preparation, implementation, monitoring)

2024



Ground system infrastructur eATM network function


ATM systems Traffic
Complexity enhancements

Further enhancement of ATC/ATFCM traffic complexity tools

ANSP
ATM network function

2024



Ground system infrastructur e

ATM systems Traffic prediction
module

Develop the Demand Prediction Uncertainty tools

2025



DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type



	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of network manager
	ATM network function






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	

	
Capacity
	Capacity, throughput & utilization
	Optimise en-route airspace capacity
	
++
	






NOPS-B2/7	UTM Network operations	Operational




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose New Capabilities Description
Maturity Level	-


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes New role and responsibilities.
2. Does it imply processing of new information by the user? Yes New data stream for UTM traffic.
3. Does it imply the use of new equipment? Yes Flight planning modules for drone operators.
4. Does it imply a change to levels of automation? No


PLANNING LAYERS 		OPERATIONS 	
Strategical
Pre-tactical
Tactical-Pre ops


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS

Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Operations	UTM Network
procedure

Develop the Network procedures to manage UTM traffic concerning the airspace reservation and constraint management. Additional item as trajectory management and ATFM measure might be included if relevant.

ANSP
ATM network functionUAS operator


2025



Ground system infrastructur e

ATM systems UTM Network
system upgrades

Upgrade of ATFM and flight planning function to manage UTM.

ANSP
ATM network functionUAS operator


2025



Training	-	Training requirements for UTM Network operations

Training of ATM Network function personnel, Drone operators and ATCOs concerning the UTM operations

ANSP
ATM network functionUAS operator


2025


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Maintain or improve safety of very low-level operations
	
++
	




Sixth edition of the GANP 	
Main Purpose New Capabilities Description
Maturity Level
-
Operational
High upper airspace network operations
NOPS-B2/8


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes New role and responsibilities.
2. Does it imply processing of new information by the user? Yes New data stream for the higher altitude operation.
3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
Tactical-Pre ops
Pre-tactical
Strategical
OPERATIONS 	

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Operations	Higher airspace
Network procedure

Develop the Network procedures to manage higher airspace traffic concerning the airspace reservation and constraint management.

ANSP
ATM network functionUAS operator


2025



Ground system infrastructur e

ATM systems Higher airspace
operation Network system upgrades

Upgrade ATFCM and flight planning functions to coordinate any flow /trajectory constraints due to unforeseen weather phenomena, transition operations or airspace restrictions.

ANSP
ATM network functionUAS operator


2025



Training	-	Training requirements for higher airspace network operations

Training of ATM Network function personnel, higher altitude vehicle operators and ATCO.

ANSP
ATM network functionUAS operator


2025

INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




	
SKaPfAety
	Focus Areas
	MMaoisnttasipneocriifmicpproevrefosramfeatnycoef hoibgjheecrtiavires(psa) cseupoppeorratetiodns
	KPI
++
Impact
	KPI






NOPS-B3/1	ATM Network Services in full TBO context	Operational


Sixth edition of the GANP 	

Main Purpose	Air Traffic Flow and Capacity Management in the TBO environment

New Capabilities	Improved trajectory predictions will permit capacity buffers to be reduced. Trajectory clustering will allow Flow-centric operations for Demand and Capacity Balancing.
Description		Automated network management using AI and machine leaning for DCB decision support tools and hotspot resolution.
Dynamic Airspace Configurations (DAC) and Demand and Capacity Balance will be fully integrated. In this context conflict free routes will be automatically allocated and the most optimal division FL structure for specific periods of time will be calculated and flexibly implemented. Finer ATFCM measures (Smart Trajectory Adjustment Measures), taken in a timeframe particularly close to the time of occurrence of a complex situation, will be implemented in a cooperative manner.

Maturity Level	-

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
Tactical-Pre ops
Tactical-During ops
Departure
En-route
Arrival


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


	
KPA
	
Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	
KPI

	

Capacity
	
Capacity shortfall & associated delay
	Address demand/capacity imbalance handled at the tactical ATFM stage (on the day of operations)
	

++
	

	
Flexibility
	
	Improve flexibility of the Air Navigation System
	
++
	






NOPS-B3/2	Cooperative Network Operations Planning	Operational


Sixth edition of the GANP 	

Main Purpose	Network planning will transit from collaborative to cooperative in support of performance steering in the TBO environment.
New Capabilities		Network planning will accommodate the needs of all actors identifying all possible constraints and striving for the “Absolute Priority” unifying flight priorities and specificities.

Description		High level of automation enabling the reconciliation of multiple flight and flow centric measures and scenarios with minimum adverse impact on performance. It will allow connecting SBT reconciliation with RBT synchronisation mechanism. The Network Operations Planning will cover the global/inter- regional coordination process in all phases including post-ops analysis focusing on performance impact.

Maturity Level	-

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops
Post operations


Departure
En-route
Arrival


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element
Evolution	NOPS-B2/3 - Collaborative Network Operation Planning

ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY












	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance at airports and/or associated terminal airspace
	
++
	

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	






NOPS-B3/3	Innovative airspace architecture	OperationalOperational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



Sixth edition of the GANP 	

Main Purpose	Service oriented airspace architecture/concept/design/management to fulfil the needs of all kind of users/actors.
New Capabilities	New airspace concept with associated management/institutional structures in place to incorporate all actors and operations including very low and sub-orbital commercial space.
Description		A holistic airspace/architecture including design and management/institutional structures envisaged to protect a “flight” along its path. Specific operational characteristics/type of operations for each actor/user will be accommodated. Different taxonomy/procedures management functions will be in place. Required infrastructure and its performance will be relevant to the need including regional centralised systems, contingency and emergency cases. Dynamic management of moving areas will be in place (e.g. management of areas that are potentially unsafe due to weather phenomena that can evolve in 4D) and Variable Profile Areas will be integrated in DAC.

Maturity Level	-

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops


Departure
En-route
Arrival


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element
























	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	Access and equity
	
	
Improve access and equity
	
++
	




OPFLEvolution
NOPS-B2/2 - Enhanced dynamic airspace configuration
ENABLERS
There are currently no enablers.
DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



OPFL-B0/1	In Trail Procedure (ITP)	Operational


Sixth edition of the GANP 	

Main Purpose	To enable aircraft to reach a more satisfactory flight level for flight efficiency or to avoid turbulence for safety.
New Capabilities	The procedure couples the capability of the controller to receive the current position and intent from a pair(s) of aircraft with the ability of the trailing aircraft to space itself accurately from the preceding aircraft(s) to allow for the safe issuance of the ITP clearance.
Description		ITP is primarily intended to help facilitate access to optimum flight levels for aircraft operating in airspace where no ATS surveillance service is available. The ITP aircraft must acquire and process position broadcast (ADS-B) data from up to two non-manoeuvring aircraft. Aircraft identification, altitude, position and ground speed of reference aircraft would be assessed by the ITP aircraft’s on- board equipment (on-board decision support system) to determine whether an ITP climb or descent is possible. Based on the processed broadcast data from the reference aircraft(s), a pilot can make an ITP climb or descent request to air traffic control (ATC). Pilots are responsible for using the on- board equipment to evaluate the situation and provide the required information to the controller.

Maturity Level	Ready for implementation

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 En-route 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of flight crew and ATCO
	
 ANSP   Aircraft operator 




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Vertical flight efficiency
	
Increase acceptance of pilot requests for higher cruise level
	
++
	KPI18: Level capping during cruise

	
Efficiency
	
Vertical flight efficiency
	Reduce level restrictions during cruise issued by ATCOs for conflict resolution purposes
	
++
	KPI18: Level capping during cruise




Sixth edition of the GANP 	
Main Purpose
The CDP was designed to improve service to appropriately equipped aircraft by providing an air
traffic controller with another option for initiating an altitude change when existing separation minima do not allow an aircraft to climb or descend through the altitude of a blocking aircraft.
New Capabilities	The capability for the controller to request current position and intent from pair(s) (ADS-C capability)
aircraft provides the situational awareness to allow the controller to use the simultaneous reporting of position to support the procedure at less than the nominal separation.
Operational
Climb and Descend Procedure (CDP)
OPFL-B1/1


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS




Description [image: ]		The CDP utilizes existing ADS-C aircraft equipage and air traffic control (ATC) capabilities to allow more flights to achieve their preferred vertical profiles. Integral to the CDP is the use of advanced communication and surveillance capabilities (i.e. ADS-C and CPDLC). The CDP is conceptually modelled after existing in-trail distance measuring equipment (DME) rules set forth in the Procedures for Air Navigation Services — Air Traffic Management (PANS-ATM, Doc 4444), paragraph 5.4.2.3.4. Aircraft pair distance verification is performed by the ground automation system using simultaneous ADS-C demand contract reports.

Maturity Level [image: ]	Standardization

Human Factor Considerations
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 En-route 
DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.










	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Improve situational awareness of flight crew and ATCO
	
 ANSP   Aircraft operator 






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Vertical flight efficiency
	
Increase acceptance of pilot requests for higher cruise level
	
++
	KPI18: Level capping during cruise

	
Efficiency
	
Vertical flight efficiency
	Reduce level restrictions during cruise issued by ATCOs for conflict resolution purposes
	
++
	KPI18: Level capping during cruise






OPFL-B2/1	Separation minima using ATS surveillance
systems where VHF voice communications are not available

Operational


Sixth edition of the GANP 	

Main Purpose		With the advent of Space-based ADS-B data in oceanic and remote continental areas, there are projected Capacity, Efficiency and Environmental advantages in SADS-B derived separation minima.
ICAO has published reduced lateral and longitudinal separation minima that capitalize on the increased frequency of position information update, while retaining the procedural foundation of requiring aircraft to remain on tracks to ensure separation, thereby making accessible such capacity, efficiency and environmental advantages.

New Capabilities		Implementation of the new lateral and longitudinal separation minima will provide alleviation from level congestion, and a consequent increase in access to optimal flight levels.

Description		The availability of additional usable flight levels will increase airspace efficiency while decreasing congestion at lower flight levels. This will result in reduced fuel burn and consequently reduce greenhouse gas emissions.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



	PLANNING LAYERS 	
	OPERATIONS 	
	

	 Tactical-During ops 
	 En-route 
	

	DEPENDENCIES AND RELATIONS 	
	
	

	There are currently no dependencies.
	
	

	ENABLERS
	
	

	Enabler	Enabler Type	Enabler Name
	Description / References
	Stakeholders
	Year

	Category
	
	
	

	Regulatory	National	National provisions	regulatory	framework
framework	amendment for
new separation standard
	National regulation amendment for new separation standard. References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)
	 CAA 
	2020



Operational proceduresAircraft operator
Aircraft manufacturer


Separation	Procedures for
separation.

Defined in PANS-ATM.	 ANSP 	2020

Airborne system capabilityAircraft operator
Aircraft manufacturer


Navigation	RNP4/RNP2	Aircraft should be equipped with
RNP4/RNP2. Reference: Doc 9613 (PBN Manual)

2020

Airborne system capability

Communicati on service

RCP 240	Aircraft should be equipped with RCP
240. Reference: ICAO Doc 10037 Edition 1 Global Operational Datalink Manual (GOLD)Aircraft operator
Aircraft manufacturer


2020

Airborne system capability

Surveillance	Surveillance
capability for the new separation minima.

Surveillance capability such as ADS-B OUT transponder. Reference: Annex 10 Vol IV.

2020

Ground system infrastructur e

Surveillance	Surveillance
system for the new separation minima.

To support the separation application. Reference: Annex 10 Vol IV.

 ANSP 	2020

Ground system infrastructur eAircraft operator


ATC systems ATC tool for
separation minima

Ground tools/capabilities that assist the air traffic controller in providing separation.

 ANSP 	2020

Training	-	Training requirements for separation minima using ATS surveillance systems where VHF voice communications are not availableDEPLOYMENT APPLICABILITY
Operational conditions:
Oceanic and continental en-route environments. To increase capacity and to allow a more optimum flight level.
Main intended benefits:


For Air traffic controllers. References: Annex 1, PANS-ATM. And for crew for awareness.

 ANSP 

2020










	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Efficiency
	Aircraft operator

	
	Capacity
	ANSP	Aircraft operator

	
	Access
	Aircraft operator

	Indirect benefits
	Environment
	General citizen






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Improve route selection after the flight planning stage
	
++
	KPI05: Actual en- route extension

	
Efficiency
	
Flight time & distance
	
Improve route selection at the flight planning stage
	
++
	KPI04: Filed flight plan en-route extension

	
Efficiency
	
Fuel burn
	Reduce fuel burn impact of impeded conditions
	
+
	KPI16: Additional fuel burn

	
Efficiency
	
Vertical flight efficiency
	
Reduce vertical flight inefficiency during the cruise phase
	
++
	KPI18: Level capping during cruise







OPFL-B3/1	Helicopter RNP 0.3 Terminal and En-Route
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

Operations

Operational



Sixth edition of the GANP 	

Main Purpose		Existing PBN track separation guidance for fixed wing airplane routes does not fully serve the helicopter IFR mission profiles which may require routes to be established at low altitude in mountainous and obstacle-rich environments or over densely populated regions with approaches to Points-In-Space (PINS) or helipads/heliports in airspace not typically used for fixed wing operations.
Unlike fixed wing aircraft, helicopter normal operating capability, i.e. en-route cruising speed and manoeuvring ability is suited to RNP 0.3 for en-route as well as the terminal environment. Studies have shown that increasing the availability of IFR service to helicopter operations has the potential to decrease the risk of accidents for helicopter operations in marginal weather conditions.

New Capabilities		Facilitating arrivals and departures, and en-route IFR Helicopter operations in terrain rich environments.

Description		Evolution of lateral track separation for parallel helicopter RNP 0.3 routes to facilitate safe and efficient IFR helicopter operations in all phases of flight.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for performance- based separation provisions for helicopter specific navigation capability

National regulation amendment for performance-based separation provisions for helicopter specific navigation capability. References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2028

Operational procedures

Design	PBN procedures design and use

These operational procedures should be designed and used as specified in Doc 8168 (PANS-OPS Vol II and I) or
equivalent.

 ANSP 	2028

Operational procedures

Design	PBN procedure validation, approval and publication

A flight inspection and/or validation of the procedures might be required before publication. The publication of the procedures should follow Annex 4.
References: ICAO Doc 9906 (Quality Assurance Manual for Flight Procedure Design).Aircraft operator


 ANSP   CAA 	2028

Operational procedures

Operations	Procedures for
the crew to follow to fly a PBN approach.

Defined in the Ops Manual. Reference: Doc 9613 (PBN Manual)

2028

Operational procedures

Separation	Procedures for
separation

Defined in the Ops Manual. Reference: PANS-ATM

 ANSP 	2028

Operational Authorizatio n

-	Operational
Authorization for PBN
specification

Aircraft operator flying a PBN procedure should have an operational authorization related to the specified performance of the procedure, as described in Doc 9997 (PBN Ops Approval Manual).


 CAA Aircraft operator


2022



Airborne system capabilityAircraft operator
ANSP


Navigation	Helicopter
capability RNP 0.3

Helicopters should be equipped with RNP
0.3. Reference: Doc 9613 (PBN Manual)

2021



Training	-	Training requirements for Helicopter RNPAircraft operator
Aircraft manufacturer

0.3 Terminal and En-Route Operations

Crew trained to fly the procedure. References: As defined in Doc 9613 (PBN Manual). For Air traffic controllers. References: PANS-ATM. References: PANS-OPS Vol II and Doc 9992 Manual on the Use of Performance-Based Navigation (PBN) in Airspace Design

2028


DEPLOYMENT APPLICABILITY
Operational conditions:
For operations of helicopters in terminal and en-Route in complex urban environment or areas with abrupt terrain. Preserving safety and providing access to helicopters for emergency purposes for example.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	
Direct benefits
	Safety
	Aircraft operator
	General citizen

	
	Access
	Aircraft operator
	General citizen

	Indirect benefits
	Environment
	General citizen
	




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	
Capacity, throughput & utilization
	Increase planned capacity (the maximum configuration capacity established as part of [multi- year] ATM planning)
	

+
	
KPI06: En-route airspace capacity

	
Efficiency
	
Flight time & distance
	Optimise horizontal flight efficiency in the en-route phase
	
+
	

	
Safety
	
	Avoid controlled flight into terrain (CFIT) and obstacle collision risk
	
++
	
KPI20: Number of aircraft accidents




Expansion of upper limit of the Reduced Vertical	Operational
Separation Minima (RVSM) band of flight levels
OPFL-B3/2


[image: ] Sixth edition of the GANP 	


Main Purpose [image: ]		The demand for flights in the existing RVSM band of flight levels (FL290- FL410) has increased to the point where, at certain altitudes, it is generating congestion similar to that which prevailed before the implementation of RVSM.
The introduction of RVSM added six flight levels, the immediate impact and benefit of which were mostly observed in the FL 330 to FL 370 band of flight levels as this is where the majority of civil flights operated. Initially the upper levels of RVSM airspace were sparsely occupied. With the proliferation of modern civil aircraft capable of efficient operations at higher flight levels, occupation of FL 400 and FL 410 has increased with routing options becoming limited as a result of congestion, with consequent inefficiency and fuel burn/emissions affected adversely. Expansion of the upper bound of the RVSM band of flight levels will provide alleviation from level congestion.

New Capabilities [image: ]  Expansion of the upper bound of the RVSM band of flight levels will provide alleviation from level congestion, and a consequent increase in access to optimal flight levels.

Description [image: ]		The availability of additional usable flight levels will increase airspace efficiency while decreasing congestion at lower flight levels. This will result in reduced fuel burn and consequently reduce greenhouse gas emissions.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

[image: ]

	PLANNING LAYERS 	
	OPERATIONS 	
	

	 Tactical-During ops 
	 En-route 
	

	DEPENDENCIES AND RELATIONS 	
	
	

	There are currently no dependencies.
	
	

	ENABLERS
	
	

	Enabler	Enabler Type	Enabler Name
	Description / References
	Stakeholders
	Year

	Category
	
	
	

	Regulatory	National	National provisions	regulatory	framework
framework	amendment for
allowing qualified aircraft to operate at the additional RVSM levels
	National regulation amendment for allowing qualified aircraft to operate at the additional RVSM levels. References: Annex 2, Annex 11; Annex 6; DOC. 4444
· Procedures for Air Navigation Services
· Air Traffic Management (PANS-ATM)
	 CAA 
	2028



DEPLOYMENT APPLICABILITY
Operational conditions:
Oceanic and continental en-route environments. To increase capacity and to allow a more optimum flight level.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Operational Design and
procedures	operations
Procedures for
the use of additional RVSM levels
Design and use of additional flight levels.
Reference: Annex 2
 ANSP 
2028
Operational -
Authorizatio n
Operational
Authorization for extended RVSM
Aircraft operator flying an additional
RVSM level should have an authorization as per Doc 9760.
 CAA 
2028
Airborne
system capability
Altimeter
Height keeping
capability
Aircraft should be equipped with
appropriate height keeping capability. Reference: Doc 9937.
2028
Training
-
Training
requirements for the expansion of upper limit of the Reduced Vertical Separation Minima (RVSM) band of flight levels
Crew trained to fly the procedure.
References: Annex 6. For Air traffic controllers. References: PANS-ATM.
 ANSP 
2028
Aircraft operator
Aircraft manufacturer
Aircraft operator
Aircraft operator









	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Efficiency
	Aircraft operator

	
	Capacity
	ANSP	Aircraft operator

	
	Access
	Aircraft operator

	Indirect benefits
	Environment
	General citizen






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	
Capacity, throughput & utilization
	Increase planned capacity (the maximum configuration capacity established as part of [multi- year] ATM planning)
	

++
	
KPI06: En-route airspace capacity

	
Efficiency
	
Fuel burn
	Reduce fuel burn impact of impeded conditions
	
+
	KPI16: Additional fuel burn




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Vertical flight efficiency
	Reduce cruise level inefficiency attributable to altitude constraints imposed by ATM
	
++
	KPI18: Level capping during cruise







OPFL-B3/3	Target-to-target separations using Space-based ADS-B data

Operational


Sixth edition of the GANP 	

Main Purpose		With the advent of Space-based ADS-B data in oceanic and remote continental areas, there are projected Capacity, Efficiency and Environmental advantages in SADS-B derived separation minima.
A “radar-like” target-to-target separation minima that capitalizes on the increased frequency of position information updates but makes use of datalink communications capability (for circumstances where VHF communications do not exist) will offer increased flexibility and free aircraft form needing to adhere to specific tracks.

New Capabilities  Implementation of the target-to-target separation minima will provide alleviation track adherence requirements associated with procedural separation minima. And offer a consequent increase in access to optimal flight levels.

Description		The availability of the flexibility offered by target-to-target separation will increase airspace efficiency, resulting in reduced fuel burn and consequently reduced greenhouse gas emissions.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 En-route 


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS

Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Regulatory provisions

National regulatory framework

National framework amendment for target-to-target separation

National regulation amendment for target- to-target separation. References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 CAA 	2024

Operational proceduresAircraft operator
Aircraft manufacturer


Separation	Target to target
separation

Procedures for target-to-target separation.  ANSP 	2024
Defined in PANS-ATM.

Airborne system capability

Communicati on service

RCP 240 .	Aircraft should be equipped with RCP
240. Reference: ICAO Doc 10037 Edition 1 Global Operational Datalink Manual (GOLD)Aircraft operator
Aircraft manufacturer


2024

Airborne system capability

Surveillance	Surveillance
capability for the new target-to- target separation minima.

Surveillance capability such as ADS-B OUT transponder. Reference: Annex 10 Vol IV.

2024

Ground system infrastructur e

Surveillance	Surveillance
system for the new target-to- target separation minima.

To support the separation application. Reference: Annex 10 Vol IV.

 ANSP 	2024

Ground system infrastructureAircraft operator


ATC systems ATC tool for
target to target separation

Ground tools/capabilities that assist the air traffic controller in providing target to target separation.

 ANSP 	2024

Training	-	Training requirements for target-to-target separationDEPLOYMENT APPLICABILITY
Operational conditions:
Oceanic and continental en-route environments. To increase capacity and to allow a more optimum flight level.
Main intended benefits:


For Air traffic controllers. References: Annex 1, PANS-ATM. And for crew for awareness.

 ANSP 

2024










	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Efficiency
	Aircraft operator

	
	Capacity
	ANSP	Aircraft operator

	
	Access
	Aircraft operator

	Indirect benefits
	Environment
	General citizen




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Improve route selection after the flight planning stage
	
++
	KPI05: Actual en- route extension

	
Efficiency
	
Flight time & distance
	
Improve route selection at the flight planning stage
	
++
	KPI04: Filed flight plan en-route extension

	
Efficiency
	
Fuel burn
	Reduce fuel burn impact of impeded conditions
	
+
	KPI16: Additional fuel burn

	
Efficiency
	
Vertical flight efficiency
	
Reduce vertical flight inefficiency during the cruise phase
	
++
	KPI18: Level capping during cruise
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RSEQ


RSEQ-B0/1	Arrival Management	Operational


Sixth edition of the GANP 	

Main Purpose	To optimize sequencing for arrivals.

New Capabilities	Arrival management metering and sequencing by ATC is based on inbound traffic prediction information, and decision making support.
Description		This element represents management of arrival sequences, thereby allowing aircraft to fly more efficiently to the necessary fix and to reduce the use of holding stacks, especially at low altitude.
Based on inbound traffic prediction information and decision making support, ATC operational techniques (metering points, speed-control, Time-To-Gain/Time-To-Lose, etc.) will be used to sequence inbound flights at minimum separation on final approach (time or distance based) so as to optimise runway utilization. Time-based metering (as opposed to time-based separations) is the practice of planning a sequence of traffic by time rather than distance. Typically, the relevant ATC authorities will assign a time in which a flight must arrive at the aerodrome or at a specific control point, and/or advises subject flights of speed changes as required to achieve the optimal separation on final approach. Besides inbound traffic predication information, input can include aerodrome capacity, terminal airspace capacity, aircraft capability, wind and other meteorological factors. Time- based metering is the primary mechanism in which arrival sequencing is achieved.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-information benefit	AMET-B0/1 - Meteorological observations products Relation-information benefit	AMET-B0/2 - Meteorological forecast and warning products
Relation-operational benefit	WAKE-B2/1 - Wake turbulence separation minima based on 7 aircraft
groups

Relation-operational benefit	WAKE-B3/3 - Wake turbulence separation minima based on leader/follower
static pairs-wise
Relation-operational benefit	WAKE-B2/2 - Time based wake separation minima for final approach Relation-operational benefit	SURF-B0/2 - Comprehensive situational awareness of surface operations Relation-operational benefit	SURF-B1/4 - Routing service to support ATCO surface operations
management

Relation-operational benefit	ACDM-B0/1 - Airport CDM Information Sharing (ACIS) Relation-operational benefit	ACDM-B0/2 - Integration with ATM Network function

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Operations	Arrival
Sequencing Procedure

Local ATM procedure for arrival sequencing

 ANSP 	2013

Ground system infrastructur eAircraft operator


ATC systems Arrival
Sequencing ATC Automation system

Automation for calculating optimum arrival sequence with presentation to ATCOs

 ANSP 	2013

Training	-	Training requirements for arrival management

ATCO Arrival Sequencing Training - ATCOs trained to use arrival sequencing automation, supported by arrival sequencing procedure. Pilot Time-Based Metering Training - Pilots trained to use airborne system to arrive at waypoint specified by ATCOs at specific timing

 ANSP 

2013

Regulatory provisions

SMS	Arrival Sequencing Safety Assessment

Safety assessment of arrival sequencing operation

 ANSP 	2013



DEPLOYMENT APPLICABILITY
Operational conditions:
Runways and terminal manoeuvring area in major hubs and metropolitan areas.


Main intended benefits:

	Type	Operational description	Benefitting stakeholder(s)

	








Direct benefits
	Reduce holding and low level vectoring	ANSP	Aircraft operator

	
	Enable dynamic scheduling	ANSP

	
	Decreased uncertainties in	ANSP
aerodrome/terminal demand prediction

	
	Increase aerodrome throughput	Airport operator	ANSP

	
	Increase aerodrome capacity	Airport operator	ANSP

	
	Efficiency	Airport operator	ANSP	Aircraft operator

	
	Flexibility	Aircraft operator

	
	Predictability	ANSP	Aircraft operator

	Indirect benefits	Fuel consumption	Aircraft operator




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	
Apply arrival balancing
	
+
	KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Apply smart sequencing to harmonise final approach speeds (arrival)
	
++
	
KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Apply smart sequencing to optimise wake vortex separations (arrival)
	
++
	
KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	
Improve arrival sequencing and metering to fill all arrival slots
	
++
	KPI11: Airport throughput efficiency

	
Efficiency
	
Flight time & distance
	Apply TTA and en-route speed reduction if traffic is already airborne
	
++
	KPI08: Additional time in terminal airspace

	
Efficiency
	
Flight time & distance
	Reduce need to fine-tune traffic spacing in terminal airspace (arrival)
	
++
	KPI08: Additional time in terminal airspace






RSEQ-B0/2	Departure Management	Operational


Sixth edition of the GANP 	

Main Purpose	To optimize departure operations.

New Capabilities	Departure management sequences the aircraft for optimized utilization of ground infrastructure and efficiently meet en-route and destination airport constraints, taking on board user preferences.
Description		Departure management, like its arrival counterpart, serves to optimize departure operation to ensure the most efficient utilization of aerodrome and terminal resources. Slots assignment and adjustments will be supported by departure management automation like department management or departure flow management. Dynamic ATFM slot allocation will foster smoother integration into overhead streams and help airspace users to better meet metering points and comply with other ATM requirements. It will sequence aircraft, based on the ground and airspace structure, wake turbulence, aircraft capability, en-route and destination ATFM constraints, and airspace users' preferences. This will serve to increase aerodrome throughput and compliance with allotted departure time. Where Airport CDM is implemented, departure management will interface with the associated A-CDM processes (including the pre-departure sequencing of A-CDM) in determining optimal departure sequencing.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-Pre ops   Tactical-During ops 

OPERATIONS 	
 Departure 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-information benefit	AMET-B0/1 - Meteorological observations products Relation-information benefit	AMET-B0/2 - Meteorological forecast and warning products Relation-operational benefit	ACDM-B0/1 - Airport CDM Information Sharing (ACIS) Relation-operational benefit	ACDM-B0/2 - Integration with ATM Network function
Relation-operational benefit	SURF-B1/4 - Routing service to support ATCO surface operations
management

Relation-operational benefit	WAKE-B2/1 - Wake turbulence separation minima based on 7 aircraft
groups

Relation-operational benefit	WAKE-B3/3 - Wake turbulence separation minima based on leader/follower
static pairs-wise

Relation-operational benefit
WAKE-B3/6 - Time based wake separation minima for departure based on
leader/follower static pair-wise
Relation-operational benefit
SURF-B0/2 - Comprehensive situational awareness of surface operations
Relation-operational benefit
APTA-B0/2 - PBN SID and STAR procedures (with basic capabilities)
Relation-information benefit
NOPS-B0/5 - Dynamic ATFM slot allocation

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Operations	Departure
Sequencing Procedure

Local ATM procedure for departure sequencing

 ANSP 	2013

Ground system infrastructur e

ATC systems Departure
Sequencing ATC Automation system

Automation for calculating an optimum departure sequence with presentation to ATCOs

 ANSP 	2013

Training	-	Training requirements for departure management

ATCO Departure Sequencing Training - ATCOs trained to use departure sequencing automation, supported by departure sequencing procedure

 ANSP 	2013

Regulatory provisions

SMS	Departure Sequencing Safety Assessment

Safety assessment of departure sequencing operation

 ANSP 	2013

DEPLOYMENT APPLICABILITY
Operational conditions:
Runways and terminal manoeuvring area in major hubs and metropolitan areas. It will streamline departure traffic flow and smooth transition into en-route airspace. Automated dissemination of departure information and clearances.
Main intended benefits:










	Type
	Operational description
	Benefitting stakeholder(s)

	











Direct benefits
	Decreased lead time for departure request
	Aircraft operator
	
	

	
	Decrease time between call for release and departure time
	
Airport operator
	
ANSP
	
Aircraft operator

	
	Enable dynamic scheduling
	ANSP
	
	

	
	Increase aerodrome throughput
	Airport operator
	ANSP
	

	
	Increase aerodrome capacity
	Airport operator
	ANSP
	

	
	Efficiency
	Airport operator
	ANSP
	Aircraft operator



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	Type
	Operational description	Benefitting stakeholder(s)

	
	Flexibility
	ANSP	Aircraft operator

	
	Predictability
	ANSP	Aircraft operator

	Indirect benefits
	Fuel consumption
	Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Maintain or improve departure rate of the RWY
	
++
	KPI10: Airport peak throughput

	

Efficiency
	

Flight time & distance
	Avoid additional holding time after line up caused by departure metering not factored in during pushback planning
	

++
	
KPI02: Taxi-out additional time

	
Efficiency
	
Flight time & distance
	Improve the delivery of departing traffic into the overhead stream
	
++
	KPI02: Taxi-out additional time




Sixth edition of the GANP 	
Main Purpose
To allow merging of arrival flows.
New Capabilities
Sequencing using pre-defined legs equidistant from a point that are used for shortening or stretching
the arrival path.
Description
This element represents a procedural concept that uses existing technology to merge arrival flows.
Its purpose is to improve and harmonize arrival operations by enabling continuous descent operations (CDO) and increasing arrival predictability, thereby enhancing airport capacity and limiting the environmental impact of aircraft emissions. Point Merge is based on a specific route structure that is made of a point (the merge point) with pre-defined legs (the sequencing legs) equidistant from this point that are used for shortening or stretching the arrival path.
Maturity Level
Ready for implementation
Operational
Point merge
RSEQ-B0/3


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational benefit
WAKE-B2/1 - Wake turbulence separation minima based on 7 aircraft
groups
Relation-operational benefit
WAKE-B3/3 - Wake turbulence separation minima based on leader/follower
static pairs-wise
Relation-operational benefit
WAKE-B2/2 - Time based wake separation minima for final approach
Relation-information benefit
AMET-B0/1 - Meteorological observations products
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Operations
procedures
Arrival Traffic
Merging Procedure
Local ATM procedure to merge traffic
during arrivals
 ANSP 
2013
Training
-
Training
requirements for point merge
ATCO Point Merge Arrival Traffic Merging  ANSP 
Training - ATCOs trained to merge arrival traffic using point merge procedure
2013
Training
Awareness	Pilot Point Merge
Briefing
Pilots briefed on airport’s point merge
procedure
2013
Regulatory	SMS
provisions
Point Merge
Safety Assessment
Safety assessment of point merge
operation
 ANSP 
2013
Aircraft operator
DEPLOYMENT APPLICABILITY
Operational conditions:
Runways and terminal manoeuvring area in major hubs and metropolitan areas.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type





	Type	Operational description	Benefitting stakeholder(s)

	








Direct benefits
	Reduce holding and low level vectoring	Aircraft operator

	
	Enable dynamic scheduling	ANSP

	
	Decreased uncertainties in	ANSP
aerodrome/terminal demand prediction

	
	Increase aerodrome throughput	Airport operator	ANSP

	
	Increase aerodrome capacity	Airport operator	ANSP

	
	Efficiency	Airport operator	ANSP	Aircraft operator

	
	Flexibility	Aircraft operator

	
	Predictability	ANSP	Aircraft operator

	Indirect benefits	Fuel consumption	Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Apply merging & synchronisation of arrival flows
	
++
	KPI10: Airport peak throughput






RSEQ-B1/1	Extended arrival metering	OperationalINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	To enhance predictability and ATM decision compliance.

New Capabilities		Synchronization between adjacent FIRs, arrival management taking into account extended metering requirements.

Description 			Extended metering will enhance predictability and ATM decision compliance. The ATS units will be able to meter across FIR boundaries. Extended metering will enable ATS units to continue metering during high volume traffic and will improve metering accuracy. This will also facilitate synchronization between adjacent FIRs. With extended metering, delays can be shifted to higher attitudes or even to the departure gate, where it can be more efficiently absorbed by incoming flights. This metering will provide extended arrival management, increasing arrival management effectiveness and benefits (e.g. in terms of reduced holding time) while reducing approach ATC workload. Extended metering may set requirements on flights pre-departure, if departing within the arrival metering range of the destination airport.

Maturity Level 		Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
RSEQ-B0/1 - Arrival Management
Relation-operational benefit
NOPS-B1/8 - Extended Arrival Management supported by the ATM Network
function
Relation-information benefit
AMET-B1/1 - Meteorological observations information
Relation-information benefit
AMET-B1/2 - Meteorological forecast and warning information
Relation-operational benefit
APTA-B1/4 - CDO (Advanced)
Relation-information benefit
SWIM-B2/1 - Information service provision
Relation-information benefit
FICE-B3/1 - Flight information management services for enhanced trajectory
operations

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Operations	Extended Arrival
Metering Procedure

ATM procedure for extended arrival metering including exchange of metering information with affected neighboring ATC units

 ANSP 	2019

Operational procedures

Letter of agreement

Extended Arrival Metering Letter of Agreement

Letter of Agreement or equivalent document outlining procedure to exchange metering information with affected neighboring ATC units

 ANSP 	2019

Operational procedures

-	Procedure to
Reconcile ATFM Constraint with Extended Metering Requirements

ATM procedure for reconciling ATFM constraints with Extended Arrival Metering requirements

 ANSP 	2019

Ground system infrastructur e

ATM systems Extended Arrival
Metering Local ATM Automation systems

ATM automation for calculation and presentation of extended arrival metering to ATCOs and exchange metering information with affected neighboring ATC units

 ANSP 	2019

Training	-	Training requirements for extended arrival management


ATCO Extended Arrival Metering Training
- ATCOs trained to use extended arrival metering automation, supported by extended arrival metering procedure and Letter of Agreement with affected neighboring ATC units, along with Procedure to Reconcile ATFM Constraint with Extended Metering Requirements.
Pilot Time-Based Metering Training - Pilots trained to use airborne system to arrive at waypoint specified by ATCOs at specific timing


 ANSP Aircraft operator



2019



Regulatory provisions

SMS	Extended Arrival Metering Safety Assessment

Safety assessment of extended arrival metering operation

 ANSP 	2019

DEPLOYMENT APPLICABILITY
Operational conditions:
Runways and terminal manoeuvring areas in major hubs and metropolitan areas.
Main intended benefits:









	Type
	Operational description
	Benefitting stakeholder(s)

	







Direct benefits
	Reduction in airborne delay/holding
	ANSP	Aircraft operator

	
	Traffic flow synchronization between en- route and terminal domain
	
ANSP

	
	Enables dynamic scheduling
	ANSP

	
	Decrease uncertainties in aerodrome/terminal demand prediction
	
ANSP

	
	Efficiency
	Airport operator	ANSP	Aircraft operator

	
	Flexibility
	ANSP

	
	Predictability
	ANSP

	

Indirect benefits
	Reduction in fuel burn and environment impact (emission and noise)
	
Aircraft operator

	
	Capacity at the airport
	Airport operator



[image: ]



	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity shortfall & associated delay
	Apply (unplanned) airborne holding to inbound traffic
	
++
	

	
Capacity
	
Capacity shortfall & associated delay
	Delay take-off of inbound traffic (sequencing & metering measures)
	
++
	

	
Capacity
	Capacity shortfall & associated delay
	Slow down inbound traffic during en-route
	
++
	

	
Efficiency
	
Flight time & distance
	Extend arrival management to a greater radius around the destination airport
	
++
	KPI08: Additional time in terminal airspace






RSEQ-B2/1	Integration of arrival and departure management	OperationalINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	To set up detailed integrated arrival and departure sequence for the same runway.

New Capabilities	Integration of arrival and departure management sequences into a single runway or dependent runways.
Description		A fully integrated and throughput-optimized sequence of arrivals and departures for the same runway (or for dependent runways) is set up by an algorithm considering minimum separations. The sequence is characterized by high planning stability and all controllers working towards delivering this sequence. Thus, in order to meter arrival and sequence pre-departure, controllers will follow Target Take-Off Time (TTOT) and Target Landing Time (TLDT) as closely as possible. Feeder controllers will provide the required gaps in the arrival sequence to allow for the respective departure flights.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


PLANNING LAYERS 		OPERATIONS 	
Tactical-Pre ops
Tactical-During ops
Departure
Arrival


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
RSEQ-B0/2 - Departure Management
Relation-operational benefit
AMET-B2/1 - Meteorological observations information
Relation-information benefit
SWIM-B2/1 - Information service provision
Relation-information benefit
SWIM-B2/2 - Information service consumption
Relation-operational benefit
AMET-B2/2 - Meteorological forecast and warning information
Relation-information benefit
FICE-B3/1 - Flight information management services for enhanced trajectory
operations
Relation-operational benefit
APTA-B1/4 - CDO (Advanced)
Evolution
RSEQ-B1/1 - Extended arrival metering

ENABLERS


Enabler CategoryANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Operations	Departure
Sequencing ProcedureANSP


Local ATM procedure for departure sequencing

2013



Ground system infrastructur eANSP


ATC systems Departure
Sequencing ATC Automation system

Automation for calculating an optimum departure sequence with presentation to ATCOs

2013



Operational procedures

Operations	Extended Arrival
Metering Procedure

ATM procedure for extended arrival metering including exchange of metering information with affected neighboring ATC units

2019



Operational procedures

Letter of agreement

Extended Arrival Metering Letter of Agreement

Letter of Agreement or equivalent document outlining procedure to exchange metering information with affected neighboring ATC units

2019



Operational proceduresANSP


-	Procedure to
Reconcile ATFM Constraint with Extended Metering RequirementsANSP


ATM procedure for reconciling ATFM constraints with Extended Arrival Metering requirements

2019



Ground system infrastructur eANSP


ATM systems Extended Arrival
Metering Local ATM Automation systems

ATM automation for calculation and presentation of extended arrival metering to ATCOs and exchange metering information with affected neighboring ATC units

2019

Operational procedures

Operations	Common
Operating Procedure for Departure – Arrival Sequencing Integration

Common Operating Procedure in support of departure and arrival sequencing integration

2025



Operational proceduresANSP


-	Departure –
Arrival Sequencing Integration Procedure

Local ATM procedure in support of departure and arrival sequencing integration

 ANSP 	2025

Ground system infrastructur e

ATM systems Departure –
Arrival Sequencing Automation

Automation for calculating optimum departure and arrival sequencing especially for airports with mixed-mode runway used for both arriving and departing flights considering minimum separations applicable

 ANSP 	2025

Training	-	Training requirements for integration of arrival and departure management

ATCO Departure Sequencing Training - ATCOs trained to use departure sequencing automation, supported by departure sequencing procedure ATCO Extended Arrival Metering Training - ATCOs trained to use extended arrival metering automation, supported by extended arrival metering procedure and Letter of Agreement with affected neighboring ATC units, along with Procedure to Reconcile ATFM Constraint with Extended Metering Requirements ATCO Departure – Arrival Sequencing Training: ATCOs trained to use Departure – Arrival Sequencing Automation supported by Departure – Arrival Sequencing Integration Procedure Pilot Time-Based Metering Training - Pilots trained to use airborne system to arrive at waypoint specified by ATCOs at specific timing

 ANSP 

2025

Regulatory provisions

SMS	Arrival-Departure Management Integration Safety Assessment

Safety assessment of integrated arrival – departure management operation

 ANSP 	2025

Airport operator
Aircraft operator


DEPLOYMENT APPLICABILITY
Operational conditions:
At aerodrome with existing arrival management and departure management operation, interrelated through significant use of mixed-mode operations.


Main intended benefits:

	Type	Operational description	Benefitting stakeholder(s)

	











Direct benefits
	Decreased lead time for departure request	Aircraft operator

	
	Decrease time between call for release	Airport operator	ANSP	Aircraft operator
and departure time

	
	Reduce holding and low level vectoring	ANSP	Aircraft operator

	
	Enable dynamic scheduling	ANSP

	
	Decreased uncertainties in	ANSP
aerodrome/terminal demand prediction

	
	Increase aerodrome throughput	Airport operator	ANSP

	
	Increase aerodrome capacity	Airport operator	ANSP

	
	Efficiency	Airport operator	ANSP	Aircraft operator

	
	Flexibility	Aircraft operator

	
	Predictability	ANSP	Aircraft operator

	Indirect benefits	Fuel Consumption	Aircraft operator




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Capacity
	
Capacity, throughput & utilization
	Introduce integrated arrival and departure sequencing for a single runway or dependent runways of the same airport
	

++
	
KPI11: Airport throughput efficiency




Sixth edition of the GANP 	
Main Purpose
To provide more efficient arrival management support for TMAs with multiple airports.
New Capabilities	Further development of arrival management in support of TMAs with multiple airports and associated
interaction among traffic flows into airports within the same TMA.
Operational
Arrival management in terminal airspace with
multiple airports
RSEQ-B3/2


Description [image: ]		In terminal airspace with multiple airports, advisory notices from arrival management operations for these airports need to be harmonized in the form of traffic flows to ensure that bunching does not occur in sectors adjacent to TMAs where inbound routes merge or intersect as well as other sectors in adjacent FIRs.


Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesDEPENDENCIES AND RELATIONS 	


[image: ]
	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 




	Type of Dependencies
	ASBU Element
	

	Evolution
	RSEQ-B1/1 - Extended arrival metering
	

	Relation-operational benefit
	APTA-B1/4 - CDO (Advanced)
	

	Relation-information benefit
	AMET-B2/4 - Meteorological information service in SWIM
	

	
ENABLERS
	
	

	Enabler	Enabler Type
	Enabler Name	Description / References	Stakeholders
	Year

	Category
	
	

	Operational Operations procedures
	Extended Arrival	ATM procedure for extended arrival	 ANSP  Metering	metering including exchange of metering Procedure	information with affected neighboring ATC
units
	2019

	Operational Letter of procedures	agreement
	Extended Arrival	Letter of Agreement or equivalent	 ANSP 
Metering Letter	document outlining procedure to exchange of Agreement	metering information with affected
neighboring ATC units
	2019

	Operational - procedures
	Procedure to	ATM procedure for reconciling ATFM	 ANSP  Reconcile ATFM	constraints with Extended Arrival Metering Constraint with	requirements
Extended Metering Requirements
	2019



Ground system infrastructur e

ATM systems Extended Arrival
Metering Local ATM Automation systems

ATM automation for calculation and presentation of extended arrival metering to ATCOs and exchange metering information with affected neighboring ATC units

 ANSP 	2019

Operational procedures

Operations	Mixed Arrival
Stream Traffic Sequencing Procedure

ATC procedure to accommodate mixed traffic streams into multiple aerodromes

 ANSP 	2026

Operational procedures

Letter of agreement

Mixed Arrival Stream Traffic Sequencing Letter of Agreement

ATC Unit Letter of Agreement specifying procedure to accommodate mixed traffic streams into multiple aerodromes

 ANSP 	2026

Ground system infrastructur e

ATM systems Mixed Arrival
Stream Traffic Sequencing ATM Automation systems

ATM automation to support metering of interacting flows of traffic to multiple aerodromes within same terminal airspace

 ANSP 	2026

Training	-	Training requirements for arrival management for multi-airport terminal airspace

ATCO Extended Arrival Metering Training
- ATCOs trained to use extended arrival metering automation, supported by extended arrival metering procedure and Letter of Agreement with affected neighboring ATC units, along with Procedure to Reconcile ATFM Constraint with Extended Metering Requirements ATCO Mixed Arrival Stream Traffic Sequencing Training - ATCOs trained to use Mixed Arrival Stream Traffic Sequencing ATM automation supported by Mixed Arrival Stream Traffic Sequencing Procedure and Letter of Agreement Pilot Time-Based Metering Training- Pilots trained to use airborne system to arrive at waypoint specified by ATCOs at specific timing

 ANSP 	2026

Regulatory provisions

SMS	Arrival Management for Multi-Airport Terminal Airspace Safety Assessment

Safety assessment of arrival management operation for multi-airport terminal airspace

 ANSP 	2026



DEPLOYMENT APPLICABILITY
Operational conditions:
In terminal airspace with multiple aerodromes requiring arrival management operations.
Main intended benefits:



	Type	Operational description	Benefitting stakeholder(s)

	








Direct benefits
	Reduce holding and low level vectoring	ANSP	Aircraft operator

	
	Enable dynamic scheduling	ANSP

	
	Decreased uncertainties in	ANSP
aerodrome/terminal demand prediction

	
	Increase aerodrome throughput	Airport operator	ANSP

	
	Increase aerodrome capacity	Airport operator	ANSP

	
	Efficiency	Airport operator	ANSP	Aircraft operator

	
	Flexibility	Aircraft operator

	
	Predictability	ANSP	Aircraft operator

	Indirect benefits	Fuel Consumption	Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Increase multi-airport terminal airspace arrival rate
	
++
	KPI10: Airport peak throughput







RSEQ-B3/3	Increased utilization of runway capacity byINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

improved real-time runway scheduling

Operational



Sixth edition of the GANP 	

Main Purpose	Increase the achieve utilization of runway capacity.

New Capabilities		Uncertainty buffers are reduced to reflect the increased accuracy of constraints in terms of volume and active time as well as increased accuracy in both the aircraft current and future state characteristics.

Description 			This element represents the combined efforts in weather forecasting and more refined translations into the characteristics of the severity, size and duration of trajectory interacting weather phenomena, refinement of network operational initiatives through big data analysis and machine learning, and the increased information on the aircrafts current states and intent. This improves the real-time ability to schedule runaway usage without impacting flight efficiency balancing these twin goals at a better equilibrium.

Maturity Level 		Concept

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	
Improve airport capacity utilization (throughput efficiency)
	
++
	KPI11: Airport throughput efficiency




Sixth edition of the GANP 	
Main Purpose
To improve operator fleet management in runway sequencing by improving the ability of the operator
to manage their fleet priorities among their real-time schedule allocation.
New Capabilities	The ubiquitous sharing of airspace and flight information as well schedule assignments provides an
environment where operators can adjust their flights in the assigned sequence to meet operational and connectivity needs for passengers and cargo.
Improved operator fleet management in runway	Operational
sequencing
RSEQ-B3/4


Description		While a real-time master schedule for runway usage is developed and maintained by the ANSP to assure equity and maximum capacity utilization, users have increased flexibility in resequencing aircraft among their slot assignments. The capability is supported by the sharing of all state information with respect to configurations, traffic initiatives as well as position and intent information on all flights in the planning horizon. This allows the operator to evaluate and test potential sequencing with respect to feasibility increasing the likelihood of ASNSP approval without unceasing workload and complexity to the ANSP’s schedule management. This allow the operator to increase their opportunity to meet fleet business objectives which are unknown to the ANS during schedule development. This uses the ability of the operator to use real-time information for their decision making versus increased a priori delivery of business requirements to ANSP as well as increased complexity of ANSP schedule algorithms to have the ANSP deliver against business objectives.

Maturity Level	Concept

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
Tactical-Pre ops
Tactical-During ops
Departure
Arrival


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Flexibility
	
	Improve flexibility of the Air Navigation System
	
++
	




RSEQ-B4/1
Departure management in terminal airspace from  Operational
multiple airports


[image: ] Sixth edition of the GANP 	

Main Purpose [image: ]	To provide departure management support for TMAs with multiple airports.

New Capabilities [image: ] Further development of departure management in support of TMAs with multiple airports and associated interaction among traffic flows out of airports within the same TMA.
Description [image: ]		In terminal airspace with multiple airports, departure management operations among airports involved need to be harmonized in the form of traffic flows to enable a more consistent and manageable delivery into En-Route phase of flight. Harmonization among these departure management operations may advise SID-rebalancing in the event of demand-capacity imbalance predicted. Departure sequence may be adjusted if other capacity cannot be utilized.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes


	PLANNING LAYERS 	
 Tactical-Pre ops   Tactical-During ops 
OPERATIONS 	
 Departure 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
RSEQ-B0/2 - Departure Management
Relation-information benefit
AMET-B2/1 - Meteorological observations information
Relation-information benefit
AMET-B2/2 - Meteorological forecast and warning information
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Operations
procedures
Terminal
Airspace Congestion Identification and Mitigation Procedure
Procedure to identify terminal airspace
congestion and routing aircraft onto offload departure routes where possible
 ANSP 
2032
Regulatory	SMS
provisions
Departure
Management for Multi-Airport Terminal Airspace Safety Assessment
Safety assessment of departure
management operation for multi-airport terminal airspace
 ANSP 
2032





Ground system infrastructur e

ATM systems Terminal
Airspace Congestion Identification and Mitigation Procedure automation systems

ATM system supporting identification of terminal airspace congestion and suggesting offload departure route to de- conflict

 ANSP 	2032

Training	-	ATCO Terminal Airspace Congestion Identification and Mitigation TrainingDEPLOYMENT APPLICABILITY
Operational conditions:
In terminal airspace with multiple aerodromes requiring departure management operations.
Main intended benefits:


ATCO trained to identify and mitigate terminal airspace congestion, offloading aircraft onto other departure routes where appropriate, based on operational procedure using appropriate ATM automation

 ANSP 	2032

INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS









	Type	Operational description	Benefitting stakeholder(s)

	










Direct benefits
	Decreased lead time for departure request	Aircraft operator

	
	Decrease time between call for release	Airport operator	ANSP	Aircraft operator
and departure time

	
	Enable dynamic scheduling	ANSP

	
	Decreased uncertainties in	ANSP
aerodrome/terminal demand prediction

	
	Increase aerodrome throughput	Airport operator	ANSP

	
	Increase aerodrome capacity	Airport operator	ANSP

	
	Efficiency	Airport operator	ANSP	Aircraft operator

	
	Flexibility	Aircraft operator

	
	Predictability	ANSP	Aircraft operator

	Indirect benefits	Fuel Consumption	Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Increase multi-airport terminal airspace departure rate
	
++
	KPI10: Airport peak throughput

	
Efficiency
	
Flight time & distance
	Improve the delivery of departing traffic into the overhead stream
	
++
	KPI02: Taxi-out additional time







RSEQ-B4/2	Extended arrival management supporting
overlapping operations into multiple airports

Operational



Sixth edition of the GANP 	

Main Purpose	To enable en-route sectors to support extended arrival metering from multiple airports / TMAs.

New Capabilities	En-route support to deconflict concurrent arrival management strategies into independent TMAs, with overlapping arrival management horizons and ATFM measures such as Target Times, while also considering non-arrival traffic within the sector.
Description		En-route sectors are expected to contribute to the arrival sequencing towards multiple TMA simultaneously with potentially conflicting sequencing constraints. The process integrates information from arrival management systems operating out to extended range with local traffic/sector information and balances the needs of each.

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 En-route 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	RSEQ-B1/1 - Extended arrival metering

Relation-information benefit	AMET-B2/1 - Meteorological observations information Relation-information benefit	AMET-B2/2 - Meteorological forecast and warning information
Relation-information need	FICE-B2/9 - Flight information management support for inflight re-planning

ENABLERS


Enabler CategoryANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Operations	Extended Arrival
Management Conflicting Instruction Detection & Resolution ProcedureANSP


Procedure to identify conflicting overlapping instructions from various extended arrival management operations and resolution thereof.

2032



Regulatory provisions

SMS	Extended Arrival Management Conflicting Instruction Detection & Resolution Safety Assessment

Safety assessment of procedure to identify conflicting overlapping instructions from various extended arrival management operations and resolution thereof.

2032



Ground system infrastructur e

ATM systems Extended Arrival
Management Conflicting Instruction Detection & Resolution ATM AutomationANSP


ATM automation to support detection and resolution of conflicting extended arrival management instructions.

2032



Training	-	ATCO Extended Arrival Management Conflicting Instruction Detection & Resolution TrainingDEPLOYMENT APPLICABILITY
Operational conditions:
In en route Area Control Centers with supporting multiple overlapping arrival management operations.
Main intended benefits:


ATCOs trained to identify and resolve conflicting overlapping instructions from various extended arrival management operations based on procedure using appropriate ATM automation

2032

ANSP









	Type
	Operational description
	Benefitting stakeholder(s)

	






Direct benefits
	Enable dynamic scheduling
	ANSP
	
	

	
	Decreased uncertainties in aerodrome/terminal demand prediction
	
ANSP
	
	

	
	Efficiency
	Airport operator
	ANSP
	Aircraft operator

	
	Flexibility
	Aircraft operator
	
	

	
	




	Type
	Operational description
	Benefitting stakeholder(s)

	
	Predictability
	Airport operator	ANSP

	Indirect benefits
	Fuel Consumption
	Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	
Apply arrival management
	
++
	KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	
Improve arrival sequencing and metering to fill all arrival slots
	
++
	KPI11: Airport throughput efficiency

	
Capacity
	Capacity, throughput & utilization
	Increase multi-airport terminal airspace arrival rate
	
++
	KPI10: Airport peak throughput

	
Efficiency
	
Flight time & distance
	Extend arrival management to a greater radius around the destination airport
	
++
	KPI08: Additional time in terminal airspace




SNETINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

Sixth edition of the GANP 	
Main Purpose
To assist the air traffic controller in preventing collision between aircraft, using position data from
ground surveillance.
New Capabilities	STCA systems alert the controller when a given separation between two aircraft is actually lost or
may be lost within a given amount of time.
Operational
Short Term Conflict Alert (STCA)
SNET-B0/1


Description [image: ]		Surveillance data from ground radars and ADS-B stations is used to track aircraft. For each pair of aircraft which are sufficiently close, a short term conflict alert is raised if at least one of the following tests is true:
[image: ] (current proximity test) their current horizontal separation is lower than a horizontal threshold and their current vertical separation is lower than a vertical threshold; or
[image: ] (linear prediction test) at any of their future positions within a given amount of time (warning time), as linearly extrapolated from their current track, their horizontal separation will be lower than a horizontal threshold and their vertical separation will be lower than a vertical threshold.
The horizontal and vertical thresholds may be different in each test but are equal or lower than the ATC separation standards for the airspace covered by the STCA system. The warning time for the linear prediction may depend on the control unit specificities but is typically equal to or lower than 2 minutes.
The above parameters may be configured differently in defined geographic areas of the control unit. Additionally, inhibitions of alerts may be set up for a list of aircraft and for defined geographic areas.
On noticing the alert, the controller has to analyse the situation and, if deemed necessary, issue an avoiding instruction to one or both aircraft, with the appropriate emergency phraseology.


Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
ASUR-B0/2 - Multilateration cooperative surveillance systems (MLAT)
Relation-technology benefit
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
ENABLERS
Enabler
Category
Enabler Type	Enabler Name
Description / References
Stakeholders	Year



Operational procedures

Safety nets	Controller
reaction to short term conflict alerts

Procedures for air traffic controllers reaction to short term conflict alerts. References: Doc 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 ANSP 	2013

Airborne system capability

Surveillance	Surveillance
system capabilities required for short term conflict alerts

SSR mode S transponder with Ext.squitter version 0, version 1 and version 2 ADS-B out compliant with … References: Doc 100xx - Ground-based Safety Nets Manual http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii

 Airspace user 

2013

Ground system infrastructur eAircraft manufacturer


Safety nets	Surveillance
ground capabilities required for short term conflict alerts

SSR radar ADS-B in station References: Doc 100xx - Ground-based Safety Nets Manual Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii

 ANSP 

2013

Ground system infrastructur e

Safety nets	Display for short
term conflict alertsGround systems supplier


Capability to indicate alerts on the radar screen of the controller working positions. References: Doc 100xx - Ground-based Safety Nets Manual Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii

 ANSP 

2013

Training	-	Training requirements for short term conflict alertsDEPLOYMENT APPLICABILITY
Operational conditions:
STCA systems are applicable in all controlled airspace for all aircraft for which a controller has responsibility for separation or traffic information. Before operational use, the system must have been configured for the target airspace, to maximize the number of relevant alerts while keeping the number of unnecessary alerts to an acceptable level.
Main intended benefits:
Ground systems supplier


Air traffic controller knowledge and reaction to alerts. References: Indications in Doc 100xx - Ground-based Safety Nets Manual

 ANSP 	2013














	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	STCA use improves safety by making controllers aware of potentially dangerous situations that may otherwise have been missed or detected later.
	

ANSP	Airspace user

	
	Improve situational awareness of ATCO
	ANSP







	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve mid-air collision avoidance (safety net)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)






SNET-B0/2	Minimum Safe Altitude Warning (MSAW)	Operational
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose		To assist the air traffic controller in preventing controlled flight into terrain accidents by generating, in a timely manner, an alert of aircraft proximity to terrain or obstacles.

New Capabilities		MSAW systems warns the controller about the increased risk of controlled flight into terrain accidents by generating, in a timely manner, an alert of aircraft proximity to terrain or obstacles.
Note: MSAW systems are providing protection on all aircraft in particular those not equipped with Ground Proximity Warning Systems.

Description		Surveillance data (including tracked pressure altitude), flight data (including cleared flight levels) and environment data (including terrain and obstacle data) are input to the MSAW system to generate the alerts to the controller working position.
On noticing the alert, the controller has to analyse the situation and, if deemed necessary, issue an instruction to the aircraft, with the appropriate emergency phraseology.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	



 Arrival En-route
Departure


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-operational benefit
SNET-B0/1 - Short Term Conflict Alert (STCA)
Relation-technology benefit
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Safety nets	Controller
reaction to minimum safe altitude warning

Procedures for air traffic controllers to react to minimum safe altitude warnings. Reference: Doc 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM); Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 	2013

Airborne system capability

Safety nets	Surveillance
system capabilities required for minimum safe altitude warning

SSR transponder compliant with … ADS- B out compliant with … Reference: Doc 100xx - Ground-based Safety Nets Manual
- Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iiiGround systems supplier


 Airspace user 

2013

Ground system infrastructur eAircraft manufacturer


Safety nets	Surveillance
ground capabilities required for minimum safe altitude warning

SSR radar ADS-B in station Reference: Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 

2013

Ground system infrastructur e

Safety nets	Display for
minimum safe altitude warnings

Capability to indicate alerts on the controller working position. Reference: Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 

2013

Training	-	Training requirements for minimum safe altitude warningsGround systems supplier


Air traffic controller knowledge and reaction to alerts. Reference: Doc 100xx - Ground-based Safety Nets Manual

 ANSP 	2013










	Type
	Operational description
	Benefitting stakeholder(s)

	Direct benefits
	Improve situational awareness of ATCO
	ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Avoid controlled flight into terrain (CFIT) and obstacle collision risk
	
++
	
KPI20: Number of aircraft accidents






SNET-B0/3	Area Proximity Warning (APW)	OperationalDEPLOYMENT APPLICABILITY
Operational conditions:
All controlled airspace for all aircraft.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose		APW is designed, configured and used to make a significant positive contribution to the prevention of accidents arising from unauthorized penetration of an airspace volume.

New Capabilities	APW systems warn the air traffic controller about unauthorised penetration into the airspace (either restricted or controlled) by a flight (either controlled or uncontrolled).
Description		Surveillance data (including tracked pressure altitude), flight data (including cleared flight levels and RVSM status) and environment data (including airspace volumes) are input to the APW system to generate the alerts to the controller working position(s).
On noticing the alert, the controller has to analyse the situation and, if deemed necessary, issue an instruction to the aircraft, with the appropriate emergency phraseology.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No


PLANNING LAYERS 		OPERATIONS 	

	 Tactical-During ops 
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Safety nets	Controller
reaction to area proximity warning

Procedures for air traffic controllers to react to area proximity warnings.
Reference: Future amendment of Doc 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM); Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iiiAircraft manufacturer


 ANSP 	2013

Airborne system capability

Safety nets	Surveillance
system capabilities required for area proximity warning


SSR transponder compliant with … ADS- B out compliant with … Reference: Doc 100xx - Ground-based Safety Nets Manual
-
http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iiiGround systems supplier



2013Aircraft operator




Ground system infrastructur e

Safety nets	Surveillance
ground capabilities required for area proximity warning

SSR radar ADS-B in station Reference: Doc 100xx - Ground-based Safety Nets Manual - http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 

2013



Ground system infrastructur e

Safety nets	Display for area
proximity warning

Capability to indicate alerts on the controller working position. Reference: Doc 100xx - Ground-based Safety Nets Manual - http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 

2013



Training	-	Training requirements for area proximity warningsGround systems supplier


Air traffic controller knowledge and reaction to alerts. Reference: Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 	2013



















	Type
	Operational description
	Benefitting stakeholder(s)

	Direct benefits
	Improve situational awareness of ATCO
	ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Avoid unauthorized penetration of segregated airspace
	
++
	KPI20: Number of aircraft accidents






SNET-B0/4	Approach Path Monitoring (APM)	OperationalDEPLOYMENT APPLICABILITY
Operational conditions:
All controlled airspace for all aircraft.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	APM is a ground-based safety net intended to warn the controller about increased risk of controlled flight into terrain accidents by generating, in a timely manner, an alert of aircraft proximity to terrain or obstacles during final approach.
New Capabilities	APM is designed, configured and used to make a significant positive contribution to avoidance of controlled flight into terrain accidents by generating, in a timely manner, an alert of aircraft proximity to terrain or obstacles during final approach.
Description		Surveillance data (including tracked pressure altitude), flight data (including concerned sectors) and environment data (including terrain and obstacle data) are input to the APM system to generate the alerts to the controller working position(s).
On noticing the alert, the controller has to analyse the situation and, if deemed necessary, issue an instruction to the aircraft, with the appropriate emergency phraseology.

Maturity Level	Ready for implementation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No



	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Safety nets	Controller
reaction to approach path monitoring alerts

Procedures for air traffic controllers to react to approach path monitoring alerts. Reference: Future amendment of Doc 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM); Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 	2013

Airborne system capability

Safety nets	Surveillance
system capabilities required for approach path monitoring alerts


SSR transponder compliant with … ADS- B out compliant with … Reference: Doc 100xx - Ground-based Safety Nets Manual
-
http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iiiGround systems supplier



2013Aircraft operator




Ground system infrastructur eAircraft manufacturer


Safety nets	Surveillance
ground capabilities required for approach path monitoring alerts

SSR radar ADS-B in station Reference: Doc 100xx - Ground-based Safety Nets Manual - http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 

2013



Ground system infrastructur e

Safety nets	Display for
approach path monitoring alerts

Capability to indicate alerts on the controller working position. Reference: Doc 100xx - Ground-based Safety Nets Manual - http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-ii

2013



Training	-	Training requirements for approach path monitoring alertsAircraft operator


Air traffic controller knowledge and reaction to alerts. Reference: Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 	2013

Aircraft manufacturer

DEPLOYMENT APPLICABILITY
Operational conditions:
All controlled airspace for all aircraft in final approach.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	Direct benefits
	Improve situational awareness of ATCO
	ANSP




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Avoid controlled flight into terrain (CFIT) and obstacle collision risk
	
++
	
KPI20: Number of aircraft accidents




Sixth edition of the GANP 	
Main Purpose
Assist the air traffic controller in preventing collision between aircraft, using position data from ground
surveillance and flight intent reported by aircraft.
New Capabilities	Using aircraft intent parameters allows STCA systems to reduce the number of unnecessary alerts,
to increase the number of relevant alerts and to alert earlier, compared to the basic STCA system in Block 0.
Operational
Enhanced STCA with aircraft parameters
SNET-B1/1


Description [image: ]		This enhanced STCA works the same as the basic STCA system in Block 0, but stops the linear extrapolation of the vertical position of an aircraft when it reached the Selected Flight Level information reported from ADS-B or downlinked from Mode S transponders.


Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   En-route   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology need
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
Evolution
SNET-B0/1 - Short Term Conflict Alert (STCA)
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Safety nets	Controller
procedures	reaction to short term conflict alerts
Procedures for air traffic controllers
reaction to short term conflict alerts. References: Doc 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)
 ANSP 
2013
Airborne	Safety nets
system capability
Surveillance
system capabilities required for enhanced short term conflict alerts
SSR transponder compliant with … ADS-
B out compliant with … References: Doc 100xx - Ground-based Safety Nets Manual http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii
2019
Aircraft operator
Aircraft manufacturer



Ground system infrastructur e

Safety nets	Surveillance
ground capabilities required for enhanced short term conflict alerts

SSR radar ADS-B in station References: Doc 100xx - Ground-based Safety Nets Manual Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii

ANSP
Ground systems supplier

2019



Ground system infrastructur e

Safety nets	Display for
enhanced short term conflict alerts

Capability to indicate alerts on the radar screen of the controller working positions. References: Doc 100xx - Ground-based Safety Nets Manual Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii

ANSP
Ground systems supplier

2019



Training	-	Training requirements for enhanced short term conflict alerts

Air traffic controller knowledge and reaction to alerts. Reference: Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 	2019

DEPLOYMENT APPLICABILITY
Operational conditions:
Enhanced STCA systems with aircraft parameters are applicable in all controlled airspace for all aircraft for which a controller has responsibility for separation or traffic information. Before operational use, the system must have been configured for the target airspace, to maximize the number of relevant alerts while keeping the number of unnecessary alerts to an acceptable level. It will bring incremental benefits as the number of ADS-B out capable aircraft or Mode S EHS capable aircraft increase.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS














	Type
	Operational description
	Benefitting stakeholder(s)

	




Direct benefits
	Enhanced STCA use improves on basic STCA safety benefits by providing more relevant and earlier alerts for aircraft in vertical evolution. It also improves controllers’ efficiency by reducing the number of unnecessary alerts for aircraft in vertical evolution.
	



ANSP	Aircraft operator

	
	Improve situational awareness of ATCO
	ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve mid-air collision avoidance (safety net)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)






SNET-B1/2	Enhanced STCA in complex TMAs	Operational


Sixth edition of the GANP 	

Main Purpose	Assist the air traffic controller in preventing collision between aircraft, using position data from ground surveillance and taking into account possible crew intents linked to traffic patterns and ATC practices in complex TMAs.
New Capabilities Taking into account traffic patterns and ATC practices allows STCA systems to reduce the number of unnecessary alerts, to increase the number of relevant alerts and to alert earlier, compared to the basic STCA system in Block 0.

Description		This enhanced STCA works the same as the basic STCA system in Block 0, but, in addition of the current proximity test and the linear prediction test, performs the following tests:
(level-off prediction test) The vertical positions of aircraft in vertical evolution are extrapolated to level-off at the next reasonable FL.
(turn prediction test) The horizontal positions of aircraft in proximity of a final approach path are extrapolated to turn in alignment with this final approach path.
Care is also taken to setup a specific set of alerting parameters (horizontal threshold, vertical threshold and warning time) for each approach area within the TMAS, where unnecessary alerts could affect runway throughputs.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	



 Arrival En-route
Departure


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
Evolution
SNET-B0/1 - Short Term Conflict Alert (STCA)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Safety nets	Controller
reaction to short term conflict alerts

Procedures for air traffic controllers reaction to short term conflict alerts. References: Doc 4444 - Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM)

 ANSP 	2013

Airborne system capability

Safety nets	Surveillance
system capabilities required for enhanced short term conflict alerts in complex TMAsGround systems supplier


SSR transponder compliant with … ADS- B out compliant with … References: Doc 100xx - Ground-based Safety Nets Manual http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii

2019

Ground system infrastructur eAircraft operator


Safety nets	Surveillance
ground capabilities required for enhanced short term conflict alerts in complex TMAsGround systems supplier


SSR radar ADS-B in station References: Doc 100xx - Ground-based Safety Nets Manual Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii

 ANSP 

2019

Ground system infrastructur e

Safety nets	Display for
enhanced short term conflict alerts in complex TMAs

Capability to indicate alerts on the radar screen of the controller working positions. References: Doc 100xx - Ground-based Safety Nets Manual Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-short-term-conflict- alert-stca-part-i-iii

 ANSP 

2019

Training	-	Training requirements for enhanced short term conflict alerts in complex TMAsAircraft manufacturer


Air traffic controller knowledge and reaction to alerts. Reference: Doc 100xx - Ground-based Safety Nets Manual - Details in Eurocontrol documents at http://www.eurocontrol.int/publications/eur ocontrol-guidelines-minimum-safe- altitude-warning-msaw-part-i-iii

 ANSP 	2019


DEPLOYMENT APPLICABILITY
Operational conditions:
Enhanced STCA systems in complex TMAs are applicable in all controlled complex TMAs for all aircraft for which a controller has responsibility for separation or traffic information. The deployment of such an enhanced STCA is necessary in TMAs where the basic STCA would produce an unacceptable level of unnecessary alerts or would fail to produce timely alerts for traffic with frequent trajectory changes. Before operational use, the system must have been configured for the target airspace, to maximize the number of relevant alerts while keeping the number of unnecessary alerts to an acceptable level.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	




Direct benefits
	Enhanced STCA use improves on basic STCA safety benefits by providing more relevant and earlier alerts for aircraft in horizontal and vertical evolution. It also improves controllers’ efficiency by reducing the number of unnecessary alerts for aircraft in horizontal and vertical evolution.
	



ANSP	Aircraft operator

	
	Improve situational awareness of ATCO
	ANSP




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	




Safety
	
	



Improve mid-air collision avoidance (safety net)
	




++
	KPI20: Number of aircraft accidents KPI23: Number of airprox/TCAS alert/loss of separation/near midair collisions/midair collisions (MAC)





SURF
Sixth edition of the GANP 	
Basic ATCO tools to manage traffic during ground Operational
operations
SURF-B0/1


Main Purpose [image: ]		To improve safety and efficiency during ground operations by providing proper indications to pilots and vehicle drivers.

New Capabilities [image: ]  The guiding and routing service is delivered using visual aids and signals on the platform. Information is managed by the controller to provide pilots and vehicle drivers all necessary information to taxi and avoid incursion on the runway.

Description [image: ]		This element represents the provision of guidance and routing information to the pilot in order to manage the traffic in a safe and efficient way by the controller:
[image: ] to confirm the routing of all aircraft and vehicles according to the defined identification procedures; [image: ] to prevent incursions on the runway using visual aids, stop bars in particular.
The Controller monitors and commands the lighting systems.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No

DEPLOYMENT APPLICABILITY
Operational conditions:
Runway incursion is traditionally prevented using lighting systems on the Airport. Stop bars and other systems are highly contributing to the fluidity and safety of taxi operations.
Main intended benefits:

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Taxi-out   Taxi-in 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.











	Type
	Operational description
	Benefitting stakeholder(s)

	
	Safety of surface operations
	 Airport operator 
	 ANSP   Aircraft operator 

	
	Efficiency of surface operations
	 Airport operator 
	 ANSP   Aircraft operator 

	
	Improved Management of the platform
	Airport operator
	

	
	




	Direct benefits
Type
	Operational description
	Benefitting stakeholder(s)

	
	Prevention of Runway incursion
	Airport operator	ANSP	Aircraft operator

	
	Improve situational awareness of flight crew and vehicle driver
	



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPISAirport operator
ANSP
Aircraft operator
Ground handling agent




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Avoid taxi-in additional time resulting from adverse conditions
	
++
	
KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Avoid taxi-out additional time resulting from adverse conditions
	
++
	
KPI02: Taxi-out additional time

	

Safety
	
	Avoid incorrect entries of aircraft or vehicles onto the runway protected area (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	

Safety
	
	Avoid incorrect runway crossings by aircraft or vehicles (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	
Safety
	
	Avoid incorrect taxiing (cases of non-conformance with clearance)
	
++
	
KPI20: Number of aircraft accidents




Sixth edition of the GANP 	
Main Purpose
To better maintain ATCO awareness of ground operations.
New Capabilities   The surveillance service of A-SMGCS provides airport traffic situational awareness through the
position, identification and tracking of aircraft and vehicle suitably equipped on the aerodrome surface. Information is presented on the controller and airport operator display independent of visibility conditions and controller line of sight.
Comprehensive situational awareness of surface	Operational
operations
SURF-B0/2


Description [image: ]		This service represents the provision of surveillance information to the controller in order to manage the traffic in a more efficient way and allows the controller:
[image: ] to confirm the identity of all participating vehicles according to the defined identification procedures;
[image: ] to prevent collisions between all aircraft and vehicles especially in conditions when visual contact cannot be maintained;
[image: ] to manually correlate (link a target with a call sign) targets for the rare cases where there is an operational need to, e.g. areas of poor cooperative surveillance coverage and the need to track non-cooperative targets such as towed aircraft;
[image: ] to detect and indicate the position of potential intruders.


Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No

DEPLOYMENT APPLICABILITY
Operational conditions:
On complex Airports, the introduction of SMGCS functions is highly contributing to the safety and efficiency of surface operations by providing to the ATCO the necessary situation awareness to control operations.
Main intended benefits:

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Taxi-out   Taxi-in 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
ASUR-B0/2 - Multilateration cooperative surveillance systems (MLAT)
Relation-technology benefit
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
ENABLERS
There are currently no enablers.











	Type
	Operational description
	Benefitting stakeholder(s)

	
	Safety of surface operations
	Airport operator	ANSP  Aircraft operator 




	Type

Direct benefits
	Operational description
	Benefitting stakeholder(s)

	
	Efficiency of surface operations
	Airport operator	ANSP	Aircraft operator

	
	Improved management of the platform
	Airport operator

	
	Prevention of runway incursion
	Airport operator	ANSP	Aircraft operator

	
	Improve situational awareness of ATCO
	ANSP



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Improve collision avoidance during taxi operations (safety net)
	
++
	
KPI20: Number of aircraft accidents

	

Safety
	
	Avoid incorrect entries of aircraft or vehicles onto the runway protected area (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	

Safety
	
	
Avoid incorrect presence of vacating aircraft or vehicles onto the runway protected area
	

++
	KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	

Safety
	
	Avoid incorrect runway crossings by aircraft or vehicles (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions




Sixth edition of the GANP 	
Main Purpose
Detection by the ATCO of potentially unsafe situations with regard to runway operations.
New Capabilities
The ATCO will be provided with a short term conflicting alerting tool (A-SMGCS initial alerting
service) that monitors movements on or near the runway and detects conflicts between an aircraft and another vehicle as well as runway incursion by intruders. Appropriate alerts will be visualized on the ATCO display.
Operational
Initial ATCO alerting service for surface
operations
SURF-B0/3


Description [image: ]		This element represents the first step of A-SMGCS alerting service and is based on A-SMGCS surveillance. It takes into account elements such as:
[image: ] the runway configuration of the airport (e.g. one, two or more runways);
[image: ] the associated procedures (e.g. multiple line ups and reduced separation on the runway when approved by the ATS authorities);
[image: ] the position and type of the aircraft and vehicles (e.g. arrival, departure or vehicle) according to the set time parameters and their relative speeds and positions when within or about to enter a predefined area around the runway;
[image: ] aircraft in the vicinity of the runway (e.g. on final approach, climb out and helicopters crossing); [image: ] meteorological conditions.

Maturity Level [image: ]	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes

DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports, the complexity of the infrastructure and the traffic can induce possibility of errors in the management of taxi operations.
Main intended benefits:

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Taxi-out   Departure   Arrival   Taxi-in 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
ASUR-B0/2 - Multilateration cooperative surveillance systems (MLAT)
Relation-technology benefit
ASUR-B0/3 - Cooperative Surveillance Radar Downlink of Aircraft
Parameters (SSR-DAPS)
Evolution
SURF-B0/1 - Basic ATCO tools to manage traffic during ground operations
ENABLERS
There are currently no enablers.











	Type
	Operational description
	Benefitting stakeholder(s)

	
	Safety of surface operations
	Airport operator	ANSP  Aircraft operator 

	
	




	Type
Direct benefits
	Operational description
	Benefitting stakeholder(s)

	
	Prevention of runway incursion
	Airport operator	ANSP	Aircraft operator

	
	Improve situational awareness of ATCO
	ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Improve runway collision avoidance (safety net)
	
++
	KPI20: Number of aircraft accidents







SURF-B1/1	Advanced features using visual aids to support





INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

traffic management during ground operations

Operational



Sixth edition of the GANP 	

Main Purpose	To improve surface operations with the aim to reduce taxi time and fuel burn, potential mistakes.

New Capabilities		Advanced features including “Follows the Greens” (FTG) and Variable Message Panels are used to optimize routing during taxi operations. The lighting system is used to direct the aircraft, making the guidance safer, as errors are minimized.
Lighting system for other vehicles than aircraft is connected to the SMGCS in order to optimize ground circulation and prevent collision.

Description		Advanced features including FTG and Variable Message Panels are used to optimize routing during taxi operations. The lighting system is used to direct the aircraft, making the guidance safer, as errors are minimized.
Lighting system for other vehicles than aircraft is connected to the SMGCS in order to optimize ground circulation and prevent collision.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-in Taxi-out


DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports, the management of the platform is introducing numerous changes and an increased complexity in managing maintenance or construction together with ensuring safety and efficiency of operations. The introduction of dynamic aids is highly improving accuracy of the navigation on the surface and as such safety and efficiency.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Airport operator
ANSP
Aircraft operator
Ground handling agent



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
SURF-B0/1 - Basic ATCO tools to manage traffic during ground operations
Relation-operational need
ACDM-B0/1 - Airport CDM Information Sharing (ACIS)

ENABLERS
There are currently no enablers.











	Type	Operational description	Benefitting stakeholder(s)

	





Direct benefits
	Safety of surface operations	Airport operator	ANSP	Aircraft operator

	
	Airport operator	ANSP
Efficiency of surface operations
Aircraft manufacturer

	
	Improved management of the platform	Airport operator

	
	Prevention of runway incursion	Airport operator	ANSP	Aircraft operator

	
	Improve situational awareness of flight crew and vehicle driver






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Avoid taxi-in additional time resulting from adverse conditions
	
++
	
KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Avoid taxi-out additional time resulting from adverse conditions
	
++
	
KPI02: Taxi-out additional time

	
Safety
	
	Improve collision avoidance during taxi operations (safety net)
	
++
	
KPI20: Number of aircraft accidents




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Avoid incorrect taxiing (cases of non-conformance with clearance)
	
++
	
KPI20: Number of aircraft accidents







SURF-B1/2	Comprehensive pilot situational awareness on the airport surface

Operational


Sixth edition of the GANP 	

Main Purpose	To improve ground operations based on increasing pilot’s situational awareness and safety especially at taxiway and runway intersections, as well as for aircraft landing and taking off.
New Capabilities In addition to display of the airport layout (showing taxiways, runways, fixed obstacles) and the own aircraft position, the pilot has an improved situational awareness thanks to the additional display of surrounding traffic (incl. both aircraft and optionally airport vehicles).

Description		The pilot can visualize surrounding traffic to be presented on traffic computer and display. Different technologies enable this capability, among which ADS-B OUT/ADS-B IN. In order to maximize the benefits, it is suitable that all aircraft be equipped in a homogeneous manner. However, a transition period can be observed and a partial equipage will result in the display of only the appropriately equipped aircraft.

Maturity Level	Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Departure   Arrival   Taxi-in 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-technology need	ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)

Relation-operational need	CSEP-B1/1 - Basic airborne situational awareness during flight operations
(AIRB)

ENABLERS

There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports, the complexity of the infrastructure and the traffic can induce possibility of errors in the management of taxi operations. Full pilot situational awareness will first compensate possible mistakes from the controllers but also assist in improving the efficient management of taxi operations.
Main intended benefits:

	Type
	Operational description
	Benefitting stakeholder(s)

	




Direct benefits
	Safety of surface operations
	Airport operator
	ANSP
	Aircraft operator

	
	Efficiency of surface operations
	Airport operator
	ANSP
	Aircraft operator

	
	Improved management of the platform
	Airport operator
	
	

	
	Prevention of runway incursion
	Airport operator
	ANSP
	Aircraft operator

	
	Improve situational awareness of flight crew
	
Aircraft operator
	
	




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Improve collision avoidance during taxi operations (safety net)
	
++
	
KPI20: Number of aircraft accidents

	

Safety
	
	Avoid incorrect entries of aircraft or vehicles onto the runway protected area (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	

Safety
	
	
Avoid incorrect presence of vacating aircraft or vehicles onto the runway protected area
	

++
	KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	

Safety
	
	Avoid incorrect runway crossings by aircraft or vehicles (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions






SURF-B1/3	Enhanced ATCO alerting service for surface
operations

Operational



Sixth edition of the GANP 	

Main Purpose		The enhanced A-SMGCS alerting service anticipates potential runway conflicts, runway incursion and other hazardous situations on the aerodrome surface.

New Capabilities	Early detection of aircraft and vehicles that are not following given clearances/ instructions or provision of alerts when clearances given by the controller do not comply with local ATC rules/procedures.
Description		The A-SMGCS Alerting service for controllers is complemented with the detection of conflicting ATC Clearances (CATC) given by the controller (e.g. Line-up versus Land on same runway) and with the detection of non-conformance to procedures or instructions (e.g. route deviation). An electronic clearance input means is used by the controller to make the clearances known to the system.
Surveillance data and routing information are also used by the logic to generate alerts to the controller.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Departure   Arrival   Taxi-in 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-operational need	SURF-B0/2 - Comprehensive situational awareness of surface operations Evolution	SURF-B0/3 - Initial ATCO alerting service for surface operations
Relation-operational need	SURF-B1/4 - Routing service to support ATCO surface operations
management

ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports, the complexity of the infrastructure and the traffic can induce possibility of errors in the management of taxi operations.


	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Safety of surface operations
	Airport operator
	ANSP
	Aircraft operator

	
	Prevention of runway incursion
	Airport operator
	ANSP
	Aircraft operator

	
	Improve situational awareness of ATCO
	ANSP
	
	






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Improve early detection of conflicting ATC Clearances (CATC) related to runway usage
	
++
	
KPI20: Number of aircraft accidents

	

Safety
	
	Improve early detection of conflicting ATC Clearances (CATC) related to taxi operations
	

++
	
KPI20: Number of aircraft accidents







SURF-B1/4	Routing service to support ATCO surfaceMain intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

operations management

Operational



Sixth edition of the GANP 	

Main Purpose		To improve pre-departure and departure sequencing by provision of accurate taxi times and efficient routing service.

New Capabilities		The A-SMGCS routing service calculates individual routes for mobiles for representation to the controller in order to support the runway sequencing strategy.

Description		The A-SMGCS routing service calculates individual routes for mobiles based on known airport parameters and constraints or following an interaction by the controller. The controller is presented with planned or cleared routes and has means to modify these routes or to create new route if necessary. Information is updated in real time in order to improve predictability of surface operations.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

	DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports, the management of the platform is introducing numerous changes and an increased complexity in managing maintenance or construction together with ensuring safety and efficiency of operations. Appropriate and potentially tailored routing services can highly improve safety and efficiency of airport surface management. When fully consistent with ACDM and Runway sequencing strategies, it clearly contributes to the performance of the airport and surrounding airspace management.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
OPERATIONS 	
Taxi-in
Taxi-out

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
SURF-B0/2 - Comprehensive situational awareness of surface operations
Relation-operational need
RSEQ-B0/1 - Arrival Management
Relation-operational need
RSEQ-B0/2 - Departure Management
ENABLERS
There are currently no enablers.















	Type
	Operational description
	Benefitting stakeholder(s)

	




Direct benefits
	Safety of surface operations
	Airport operator	ANSP
	Aircraft operator

	
	Efficiency of surface operations
	Airport operator	ANSP
	Aircraft operator

	
	Improved management of the platform
	Airport operator
	

	
	Prevention of runway incursions
	Airport operator	ANSP
	Aircraft operator

	
	Improve situational awareness of ATCO
	ANSP
	

	
Indirect benefits
	Improved efficiency of terminal airspace management and network operations.
	
ANSP	Aircraft operator
	






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Avoid taxi-in additional time resulting from adverse conditions
	
++
	
KPI13: Taxi-in additional time




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Avoid taxi-out additional time resulting from adverse conditions
	
++
	
KPI02: Taxi-out additional time

	
Efficiency
	
Flight time & distance
	Introduce 4D planning of taxi-in surface movements
	
++
	KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Introduce 4D planning of taxi-out surface movements
	
++
	KPI02: Taxi-out additional time






SURF-B1/5	Enhanced vision systems for taxi operations	Operational


Sixth edition of the GANP 	

Main Purpose		Allow for improved navigation by visual reference, even during conditions of low-light or weather obscuration such as fog.

New Capabilities	The addition of cockpit enhanced vision capabilities will improve flight crew awareness of own ship position, and reduce navigation errors during periods of reduced visibility. In addition, improved situational awareness of aircraft position will allow for more confidence by the flight crew in the conduct of the taxi operation during periods of reduced visibility and ensure accurate application of received clearances.
Description		Additional avionics add electromagnetic sensors outside the visible light spectrum (e.g., infrared cameras, millimetre wave radar). These sensors will allow for improved navigation by visual reference, even during conditions of low-light or weather obscuration such as fog. Presentation to the flight crew may be through an instrument panel display or via heads-up display (HUD), etc.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Taxi-in 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-information benefit	AMET-B0/1 - Meteorological observations products

[image: ]DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports, the capacity of the airport may decrease a lot in LVC due to surface operations. The introduction of enhance vision systems on board aircraft able to recognize lightings and ground indications can highly improve accuracy of the navigation on the surface and as such safety and efficiency and limit negative impact.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

ENABLERS
There are currently no enablers.











	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Efficiency of surface operations
	Airport operator	ANSP	Aircraft operator

	
	Improve situational awareness of flight crew
	
Aircraft operator






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Avoid longer taxi-in due to taxi errors
	
++
	KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Avoid longer taxi-out routes due to taxi errors
	
++
	KPI02: Taxi-out additional time

	
Efficiency
	
Flight time & distance
	Avoid slow taxi-in due to ATC and/or pilot
	
++
	KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Avoid slow taxi-in due to weather conditions
	
++
	KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Avoid slow taxi-out due to ATC and/or pilot
	
++
	KPI02: Taxi-out additional time

	
Efficiency
	
Flight time & distance
	Avoid slow taxi-out due to weather conditions
	
++
	KPI02: Taxi-out additional time

	
Efficiency
	
Flight time & distance
	Reduce ATC constraints during low visibility taxi-in
	
++
	KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Reduce ATC constraints during low visibility taxi-out
	
++
	KPI02: Taxi-out additional time




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	


Safety
	
	Avoid incorrect entries of aircraft or vehicles onto the runway protected area (without or contrary to ATC clearance or due to incorrect ATC clearance)
	


++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	

Safety
	
	
Avoid incorrect presence of vacating aircraft or vehicles onto the runway protected area
	

++
	KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	

Safety
	
	Avoid incorrect runway crossings by aircraft or vehicles (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	
Safety
	
	Avoid incorrect taxiing (cases of non-conformance with clearance)
	
++
	
KPI20: Number of aircraft accidents

	

Safety
	
	Improve early detection of conflicting ATC Clearances (CATC) related to taxi operations
	

++
	
KPI20: Number of aircraft accidents







SURF-B2/1	Enhanced surface guidance for pilots and vehicle drivers

Operational


Sixth edition of the GANP 	

Main Purpose		To improve the guidance of pilots and vehicle drivers on the aerodrome surface. Depending from the level of equipage of aircrafts and vehicles, the operational objective may be achieved either by airport ground equipment or through on-board capabilities.

New Capabilities	Automatic triggering of airport ground signs according to the route and clearances issued by ATC.

Description		The A-SMGCS guidance service is using the routing service in conjunction with ATCO inputs to allow the automated switching of Taxiway Centreline Lights (TCL) and/or stop bars. The guidance service improves the movement of mobiles on the movement area and reduces the workload of controllers.

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes

DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports with very demanding traffic, the accuracy of the ground trajectory management is conditioning the overall performance of the management of the platform together with ensuring safety and efficiency of operations.
Appropriate and potentially tailored routing services can highly improve safety and efficiency of Airport surface management. When fully consistent with ACDM and Runway sequencing strategies, it clearly contributes to the performance of the Airport and surrounding Airspace management.
Main intended benefits:

	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Taxi-out   Taxi-in 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
SURF-B0/1 - Basic ATCO tools to manage traffic during ground operations
Evolution
SURF-B1/1 - Advanced features using visual aids to support traffic
management during ground operations
ENABLERS
There are currently no enablers.















	Type
	Operational description
	Benefitting stakeholder(s)

	





Direct benefits
	Safety of surface operations
	 Airport operator   ANSP 
	 Aircraft operator 

	
	Safety of surface operations
	 Airport operator   ANSP 
	 Aircraft operator 

	
	Improved management of the platform
	 Airport operator 
	

	
	Prevention of runway incursion
	 Airport operator   ANSP 
	 Aircraft operator 

	
	Improve situational awareness of flight crew and vehicle driver
	 Airport operator   ANSP 
 Ground handling agent 
	 Aircraft operator 

	
Indirect benefits
	Improved efficiency of terminal airspace management and network operations
	
 ANSP   Aircraft operator 
	





	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Avoid taxi-in additional time resulting from adverse conditions
	
++
	
KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Avoid taxi-out additional time resulting from adverse conditions
	
++
	
KPI02: Taxi-out additional time

	
Safety
	
	Improve collision avoidance during taxi operations (safety net)
	
++
	
KPI20: Number of aircraft accidents

	
Safety
	
	Avoid incorrect taxiing (cases of non-conformance with clearance)
	
++
	
KPI20: Number of aircraft accidents







SURF-B2/2	Comprehensive vehicle driver situationalINTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

awareness on the airport surface

Operational



Sixth edition of the GANP 	

Main Purpose		Expansion of situation awareness to vehicle’s drivers by the provision of own position and surrounding traffic position on a display in the vehicle. Considered vehicles can be small UAS used for airport specific functions. The vehicle driver is informed about potential and actual risk of collision with aircraft and infringement of restricted or closed areas.

New Capabilities		Information regarding the surrounding traffic (including both aircraft and airport vehicles) during taxi and runway operations is displayed in the vehicle driver's cockpit. The system detects hazardous situations and provides the vehicle driver with the appropriate alert, either generated by the on-board system or uplinked from a centralized airport function.

Description		For the vehicles operating on the manoeuvring area of the airport, a display on-board of the vehicle is showing the surrounding traffic and own position to enhance the situational awareness of the vehicle driver and providing the appropriate alerts to ensure safer operations of vehicles on the manoeuvring area.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? Yes

	DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports with very demanding traffic, vehicle drivers may have difficulty to get the full situation awareness. The provision of a comprehensive situational awareness and associated alerts through appropriate means associated with appropriate alerts will ensure safety and efficiency of operations.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Taxi-out   Departure   Arrival   Taxi-in 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.












	Type
	Operational description
	Benefitting stakeholder(s)

	




Direct benefits
	Safety of surface operations
	 Airport operator 
	 ANSP   Aircraft operator 

	
	Efficiency of surface operations
	 Airport operator 
	 ANSP   Aircraft operator 

	
	Improved management of the platform
	 Airport operator 
	

	
	Prevention of runway incursion
	 Airport operator 
	 ANSP   Aircraft operator 

	
	Improve situational awareness of flight crew
	
 Aircraft operator 
	






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Improve collision avoidance during taxi operations (safety net)
	
++
	
KPI20: Number of aircraft accidents

	

Safety
	
	Avoid incorrect entries of aircraft or vehicles onto the runway protected area (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	

Safety
	
	
Avoid incorrect presence of vacating aircraft or vehicles onto the runway protected area
	

++
	KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	

Safety
	
	Avoid incorrect runway crossings by aircraft or vehicles (without or contrary to ATC clearance or due to incorrect ATC clearance)
	

++
	
KPI20: Number of aircraft accidents KPI21: Number of runway incursions

	
Safety
	
	Improve runway collision avoidance (safety net)
	
++
	KPI20: Number of aircraft accidents






SURF-B2/3	Conflict alerting for pilots for runway operations	Operational


Sixth edition of the GANP 	

Main Purpose		To improve safety during runway operations by providing traffic indication and alerts to pilots and/or vehicle drivers.

New Capabilities	The on-board system detects potential and actual risk of collision with other traffic during runway operations and provides the pilot with the appropriate alert.
Description		This enhancement represents a key on-board feature to significantly decrease the risk of conflict with any mobile on or near the runway, improving safety on airport surface. Aircraft data is broadcasted with the proper level of performance and quality in order to provide adequate alerts to the pilots.
Broadcasted aircraft data can also be presented on board airport ground vehicles

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Taxi-out   Departure   Arrival   Taxi-in 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	SURF-B1/2 - Comprehensive pilot situational awareness on the airport surface


ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions:
Runway incursion prevention.
Main intended benefits:Airport operator
ANSP
Aircraft operator
Ground handling agent




	Type	Operational description	Benefitting stakeholder(s)

	

Direct benefits
	Prevention of runway incursions.	Airport operator	ANSP	Aircraft operator

	
	Improve situational awareness of flight crew and vehicle driver

	The enabling infrastructure comprising traffic position broadcast as well as Data
Indirect benefits	Airport operator	ANSP	Aircraft operator
Link services is serving at least the general
operational efficiency of the airport.




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Improve runway collision avoidance (safety net)
	
++
	KPI20: Number of aircraft accidents




Sixth edition of the GANP 	
Main Purpose
The objective of this element is to achieve the expected performance of the surface
management taking account of all aspects of ground operations.
New Capabilities
Taking in account all aspects of ground operations and based on optimization algorithms, the A-
SMGCS routing and guiding service is providing automation for the management of surface traffic in complex situations following ACDM agreed strategies. The controller workload is reduced. The ATCO keeps the ability to be in manual mode.
Operational
Optimization of surface traffic management in
complex situations
SURF-B3/1


Description [image: ]		Using the capabilities provided in the previous blocks, the management of surface traffic in complex situations can be automated. The controller keeps the possibility to operate in manual, semi- automated or automated mode.

Maturity Level [image: ]	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? Yes

DEPLOYMENT APPLICABILITY
Operational conditions:
On complex airports with very demanding traffic, full and reliable knowledge of the situation and associated routing services is allowing for automation and optimization of surface management in complex situations and at all conditions.
Main intended benefits:

	PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
OPERATIONS 	
Taxi-in
Taxi-out

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
SURF-B1/3 - Enhanced ATCO alerting service for surface operations
Relation-operational need
SURF-B2/1 - Enhanced surface guidance for pilots and vehicle drivers
Relation-operational need
SURF-B2/2 - Comprehensive vehicle driver situational awareness on the
airport surface
ENABLERS
There are currently no enablers.












	Type	Operational description	Benefitting stakeholder(s)

	






Direct benefits
	Safety of surface operations
	Airport operator	ANSP	Aircraft operator

	
	Efficiency and predictability of surface	Airport operator	ANSP	Aircraft operator
operations

	
	Improved management of the platform	Airport operator

	
	Prevention of runway incursion	Airport operator	ANSP	Aircraft operator

	
	



Type
Operational description
Benefitting stakeholder(s)
Indirect benefits
Improved efficiency of terminal airspace
management and network operations
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Aircraft operator
ANSP










	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Efficiency
	
Flight time & distance
	Avoid taxi-in additional time resulting from adverse conditions
	
++
	
KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Avoid taxi-out additional time resulting from adverse conditions
	
++
	
KPI02: Taxi-out additional time

	
Efficiency
	
Flight time & distance
	Introduce 4D planning of taxi-in surface movements
	
++
	KPI13: Taxi-in additional time

	
Efficiency
	
Flight time & distance
	Introduce 4D planning of taxi-out surface movements
	
++
	KPI02: Taxi-out additional time
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SWIM


SWIM-B2/1	Information service provision	Information


Sixth edition of the GANP 	

Main Purpose	To define the requirements for an information service provider to make aviation-related information available as an information service.
New Capabilities		Once an information service is created by an information service provider, it can be discovered by the ATM community through its service overview made available via a registry. The service overview includes metadata specifying the characteristics of the provided information service including the means by which the service is accessed by the authorized users.
SWIM Information services typically apply publish/subscribe or request/reply message exchange patterns. SWIM information services facilitate integration with automation systems.

Description		The service overview is the means for the information service provider to publicize the characteristics of an information service. Based on the service characteristics provided, potential information service consumers can evaluate whether or not to use that information service. The service overview includes, for example, a description of the information, the exchange format, the service performance, and the access rules. The service overview should be exposed preferably via a registry and available to all stakeholders, while the access to the information service may only be granted to authorized users.
An information service provider can provide information falling into one of the traditional information domains (i.e., AIM, FF-ICE, MET or surveillance), or any other information deemed appropriate.
Information service providers have to have a quality management system in place to ensure the quality of the information and the quality of the information service provided.
State aviation entities involved in civil-military cooperation and coordination –ground centres or aircraft– will be able to act as SWIM information service provider.

Maturity Level	Validation

Human Factor Considerations



	ATM planning
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops

Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational benefit
SWIM-B2/5 - Global SWIM processes
Relation-operational benefit
SWIM-B2/3 - SWIM registry
Relation-technology need
COMI-B1/1 - Ground-Ground Aeronautical Telecommunication
Network/Internet Protocol Suite (ATN/IPS)

ENABLERS


Enabler CategoryATM SWIM
service provider


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

Information exchange

Procedures for how to publish and access a service overview

Reference guidance: Manual on System Wide Information Management (SWIM) Implementation

2023



Operational procedures

Information exchange

Procedures for defining the content of a service overview and how an information service can be discovered via a registry.

Standards and procedures: Future ICAO PANS-IM

2023



Operational proceduresPLANNING LAYERS 	
OPERATIONS 	
Information service provider
Information service provider


Information exchange

Procedures for quality management system

Procedures for quality management system to ensure the quality of the information services. Reference guidance material: Manual on System Wide Information Management (SWIM) Implementation

2023

Ground	Information	Automated
system	exchange	systems capable infrastructur		to provide
e	information over
an IP network following the required message exchange patterns.
Automated systems capable to exchange
information: - Over IP network (OSI Layer 1 to 5) Standards and guidance material: ICAO Annex 10 - Aeronautical Telecommunications Vol III -Rules to access an IP network Future Manual on System Wide Information Management (SWIM) Implementation - Following exchange patterns required to support the service provision (e.g. publish/subscribe or request/reply) (OSI Layer 7)
2023
Ground	Information
system	exchange infrastructur
e
Automated
systems with logon and authentication mechanisms
OSI Layer 5 Guidance material:Future
Manual on system wide information management (SWIM) Implementation
2023
Information	-
exchange model
Information
exchange models
Information exchange models such as
FIXM, AIXM, IWXXM,... These exchange models are to be selected by the information service providers depending on the domain of the information to be provided.
Airport operator 2018
ANSP
Airspace user
Training
-
Training
requirements for information service provision.
Training on how to define, develop and
provide information services.
Information
service provider 2023
ATM SWIM
service provider
ATM SWIM
service provider
Information service provider

Sixth edition of the GANP 	
Main Purpose
To define the requirements for an information service consumer to discover and access aviation-
related information provided via information services.
New Capabilities	An information service consumer has access to a registry to discover available information services.
A registry's search and filter capability helps an information service consumer discover an information service appropriate to their specific needs. The information service consumer needs to implement publish/subscribe and request/reply message exchange patterns over an internet protocol-based communication infrastructure in order to consume information services.
Information
Information service consumption
SWIM-B2/2


Description [image: ]	An information service consumer makes use of a registry to discover available information services.
A registry contains a listing of service overviews which provide details about the information services. The information service consumer makes use of the registry’s search and filter capability to identify and select the information service appropriate to their specific needs (e.g. quality of service requirements).
Once an information service is selected, assuming that the information service consumer is authorized to access it, the information service consumer obtains the access point information and implements one of the available message exchange patterns to obtain the information. The information (e.g. AIM, FF-ICE or MET) can be readily consumed by automation systems.
State aviation entities involved in civil-military cooperation and coordination –ground centres or aircraft– will be able to act as SWIM information service consumers.

Maturity Level [image: ]	Validation

Human Factor ConsiderationsPLANNING LAYERS 	
OPERATIONS 	



ATM planning
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops

Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around


DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
SWIM-B2/1 - Information service provision
Relation-operational benefit
SWIM-B2/3 - SWIM registry
Relation-technology need
COMI-B1/1 - Ground-Ground Aeronautical Telecommunication
Network/Internet Protocol Suite (ATN/IPS)
Relation-operational benefit
SWIM-B2/5 - Global SWIM processes
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Information	-
exchange model
Information
exchange models
Information exchange models such as
FIXM, AIXM, IWXXM,... These exchange models are to be selected by the information service providers depending on the domain of the information to be provided.
2018
Airspace user
ANSP
Airport operator




Operational Information	Procedures to
procedures	exchange	access registry
and information services
Procedures to be followed to access the
registry and how to access information services as defined in the service overview. Guidance material: Future Manual on System Wide Information Management (SWIM) Implementation.
2023
Ground	Information	Automated
system	exchange	systems capable infrastructur		to consume
e	information over
an IP network following required message exchange patterns
Automated systems capable to exchange
information: - Over IP network (OSI Layer 1 to 5) Standards and guidance material: ICAO Annex 10 - Aeronautical Telecommunications Vol III -Rules to access an IP network Future Manual on System Wide Information Management (SWIM) Implementation - Following exchange patterns required to support the service provision (e.g. publish/subscribe or request/reply) (OSI Layer 7)
2023
Ground	Information
system	exchange infrastructur
e
Automated
systems capable of accessing a registry
Guidance material: Future Manual on
System Wide Information Management (SWIM) Implementation
2023
Information service consumer
Information service consumer
Information service consumer


SWIM-B2/3	SWIM registry	Information


Sixth edition of the GANP 	

Main Purpose		A registry is a means for the information service producer to publicize and for an information service consumer to discover information services within a SWIM environment.

New Capabilities		A registry contains a listing of service overviews. It has a search and filter capability to identify and select information services, permits managing service overviews, and provides user access control mechanism.

Description 			The registry is a means to link information providers with information consumers and thereby facilitates the exchange of information. The main purpose of a registry is to enable discoverability by making available a service overview describing information services in a structured and searchable format.
The registry permits an information service provider to enter and update a service overview, has a search and filter capability, and provides controlled user access. In addition, it facilitates service lifecycle management, including versioning of an information service. A registry can be provided at State, regional or multi-national levels.
State aviation entities involved in civil-military cooperation and coordination –ground centres or aircraft– will be enabled to access the SWIM registry.

Maturity Level 		Ready for implementation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes

2. Does it imply processing of new information by the user? Yes

3. Does it imply the use of new equipment? Yes

4. Does it imply a change to levels of automation? YesPLANNING LAYERS 	
OPERATIONS 	






	ATM planning
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops

Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS


Enabler CategorySWIM Registry Manager


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Ground system infrastructur e

Information exchange

*Automated system capable of operating and managing a registry

Guidance Material: Future Manual on System Wide Information Management (SWIM) Implementation

2023



Operational procedures

Information exchange

Procedures to populate the registry

Procedures to publish the service overview of an information service in the registry. Reference: Guidance material: Future Manual on System Wide Information Management (SWIM) Implementation

2023



Operational proceduresSWIM Registry Manager


Information exchange

Procedure for registry management

Provisions addressing registry management and content. Reference: PANS-IM

2023



Operational proceduresSWIM Registry Manager


Information exchange

Procedures to find the registry

Procedures for publishing the reference to the registry that contain service overviews of the information services provided.
Reference: Future Manual on System Wide Information Management (SWIM) ImplementationSWIM Registry Manager


2023



Training	-	Training requirements for SWIM registrySWIM Registry Manager


Training on how to set up and operate a registry for the SWIM registry manager.

2023




SWIM-B2/4	Air/Ground SWIM for non-safety critical
information

Information



Sixth edition of the GANP 	

Main Purpose	Exchange of non-safety critical information with the aircraft to improve operational awareness and efficiency.
New Capabilities		Air/Ground (A/G) SWIM leverages inflight internet connectivity (e.g., broadband) capabilities, along with the air navigation service provider’s ground SWIM infrastructure, to enable information exchange with the aircraft.

Description		A/G SWIM will enable airspace users, specifically flight crew, to make information available to the air navigation service provider (ANSP), including reroute preferences and air reports / airspace conditions. A/G SWIM will also allow the flight crew to have access to more information in a timely manner. In an A/G SWIM environment, the management and use of information on-board the aircraft is expanded.
A/G SWIM expands information exchange between the aircraft (including its automation systems) and ANSPs without the constraints imposed by voice communications. A/G SWIM requires flight deck applications like electronic flight bags (EFBs) or other devices to be enabled for the exchange of information. Flight deck application access to SWIM will allow the flight crew to obtain, for example, airspace constraint information and flow restrictions to assist them in re-planning their flights, provide them with information that supports negotiation with ATFM, or enable coordination of flight plan updates initiated by an airline operations center.
State aircraft will have access to A/G SWIM to obtain and share information needed for their operations –especially when operating in civil controlled airspace–, while giving due regard for military information security aspects.
Maturity Level	Validation

Human Factor Considerations


PLANNING LAYERS 	
Tactical-Pre ops
Tactical-During ops



DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in

	Turn-around
	



Evolution	SWIM-B2/1 - Information service provision

Evolution	SWIM-B2/2 - Information service consumption

Relation-technology need	COMI-B1/1 - Ground-Ground Aeronautical Telecommunication
Network/Internet Protocol Suite (ATN/IPS)

Relation-technology need	COMI-B2/3 - Links meeting requirements for non-safety critical
communication

ENABLERS


Enabler CategoryInformation service consumer


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

Information exchange

Procedures to access registry and information services

Procedures to be followed to access the registry and how to access information services as defined in the service overview. Guidance material: Future Manual on System Wide Information Management (SWIM) Implementation.

2023




Ground system infrastructur e

Information exchange

Automated systems capable to consume information over an IP network following required message exchange patterns

Automated systems capable to exchange information: - Over IP network (OSI Layer 1 to 5) Standards and guidance material: ICAO Annex 10 - Aeronautical Telecommunications Vol III -Rules to access an IP network Future Manual on System Wide Information Management (SWIM) Implementation - Following exchange patterns required to support the service provision (e.g. publish/subscribe or request/reply) (OSI Layer 7)

2023



Operational procedures

Information exchange

Procedures for the exchange of non-safety critical information with the aircraft

Procedures to be followed for the exchange of non-safety critical information with the aircraft. Reference: Future Manual on System Wide Information Management (SWIM) Implementation

 Airspace user  2025



Airborne system capability

Information exchange

Airborne SWIM capability for exchanging non- safety critical information

Onboard systems capable of exchanging non-safety critical information (e.g. EFB).

 Airspace user  2025



Ground system infrastructur e

Information exchange

G/G SWIM
communications between ANSP and airspace user to exchange non-safety critical information

G/G SWIM communications between ANSP and airspace user to exchange non-safety critical information.

 ANSP 
 Airspace user 

2025

Information service consumer



Sixth edition of the GANP 	
Information
Global SWIM processes
SWIM-B2/5


Main Purpose [image: ]		SWIM governance helps establish global access to aviation-related information by connecting information service providers and consumers within a global interoperability framework.

New Capabilities [image: ]  SWIM governance comprises a set of standards, policies and processes in support of, for example, rights of usage of information, quality of service aspects and trust. Within a global interoperability framework, registries will be inter-connected to provide a single access point for information services.

Description [image: ]		SWIM governance comprises a set of standards, policies and processes to ensure that globally interoperable information services are provided by reliable and trusted information service providers and accessed by authorized consumers. SWIM governance helps establish confidence by addressing topics such as rights of usage and aspects related to quality of service.
The establishment of SWIM governance entails activities which can be applied at different levels (e.g., national, regional, global and organizational). These activities include establishment of a common set of standards, policies and processes for information, information services and technical infrastructure; interconnection of registries; definition and establishment of governance structures; promotion of interoperability within a global framework; definition of common processes to be followed; and definition of the transition to a SWIM environment through national or regional arrangements. The interconnection of registries will provide information consumers with a single access point at a global level to all available information services.
SWIM governance considers and supports involvement of State aviation authorities, with the aim of increasing civil-military cooperation and coordination functions in SWIM, while giving due regard for military information security aspects.


Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? No

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? NoPLANNING LAYERS 	
OPERATIONS 	






	ATM planning
Strategical
Pre-tactical
Tactical-Pre ops
Tactical-During ops

Post operations


Taxi-out
Departure
En-route
Arrival
Taxi-in
Turn-around



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
SWIM-B2/1 - Information service provision
Evolution
SWIM-B2/2 - Information service consumption
Evolution
SWIM-B2/3 - SWIM registry
Relation-technology need
COMI-B1/1 - Ground-Ground Aeronautical Telecommunication
Network/Internet Protocol Suite (ATN/IPS)


Sixth edition of the GANP 	
Main Purpose
Exchange of safety critical information with the aircraft to improve operational awareness and
efficiency.
New Capabilities
A/G SWIM capability is extended to address the exchange of safety critical information with the
aircraft.
Description
A/G SWIM will be extended to enable the exchange of safety critical information.
Maturity Level
Concept
Human Factor
Considerations

PLANNING LAYERS 	
OPERATIONS 	
Information
Air/Ground SWIM for safety critical information
SWIM-B3/1
Tactical-During ops
Tactical-Pre ops
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Operational Information
procedures	exchange
Procedure to
provide access to SWIM information consumers
Provide SWIM information consumers a
single access point. Reference: Future Manual on System Wide Information Management (SWIM) Implementation.
2025
Ground
system infrastructur e
Information
exchange
Interconnection of
SWIM registries
Standards and procedures needed to
interconnect registries at a local and/or regional level to form a single access point for information service consumers. Reference: Future Manual on System Wide Information Management (SWIM) Implementation.
ATM SWIM
service provider 2025
SWIM Registry Manager
Regulatory	National
provisions	regulatory
framework
National
Regulatory framework amendment to address SWIM governance
Standards, policy and procedures needed  CAA 
for SWIM governance.
2021
ATM SWIM
service consumer


























	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in

	Turn-around
	



DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-technology need
COMI-B3/4 - Links meeting requirements for safety critical communication
Evolution
SWIM-B2/4 - Air/Ground SWIM for non-safety critical information
Relation-technology need
COMI-B1/1 - Ground-Ground Aeronautical Telecommunication
Network/Internet Protocol Suite (ATN/IPS)

ENABLERS


Enabler CategoryInformation service consumer


Enabler Type	Enabler Name	Description / References	Stakeholders	Year



Operational procedures

Information exchange

Procedures to access registry and information services

Procedures to be followed to access the registry and how to access information services as defined in the service overview. Guidance material: Future Manual on System Wide Information Management (SWIM) Implementation.

2023




Ground system infrastructur e

Information exchange

Automated systems capable to consume information over an IP network following required message exchange patterns

Automated systems capable to exchange information: - Over IP network (OSI Layer 1 to 5) Standards and guidance material: ICAO Annex 10 - Aeronautical Telecommunications Vol III -Rules to access an IP network Future Manual on System Wide Information Management (SWIM) Implementation - Following exchange patterns required to support the service provision (e.g. publish/subscribe or request/reply) (OSI Layer 7)

2023



Operational procedures

Information exchange

Procedures for the exchange of safety critical information with the aircraft

Procedures to be followed for the exchange of safety critical information with the aircraft. Reference: Future Manual on System Wide Information Management (SWIM) Implementation

 Airspace user  2031



Airborne system capability

Information exchange

Airborne SWIM capability for exchanging safety critical information

Onboard systems capable of exchanging safety critical information (e.g. EFB).

 Airspace user  2031



Ground system infrastructur eInformation service consumer


Information exchange

G/G SWIM
communications between ANSP and airspace user to exchange safety critical information

G/G SWIM communications between ANSP and airspace user to exchange safety critical information.

 ANSP 
 Airspace user 

2031


TBO



TBO-B0/1	Introduction of time-based management within a flow centric approach.

Operational


Sixth edition of the GANP 	

Main Purpose		Provides for more efficient flight operation by using time-based scheduling versus more tactical measures such as holding to manage tactical synchronization.

New Capabilities		Strategic and tactical time based management are introduced via initial decision-making processes for network operations (demand capacity balancing) and runway sequencing (traffic synchronization).

Description		Individual time-based initiatives are available in decision making processes related to network operations or flight sequencing. The individual time-based initiatives are not synchronized, and any synchronization of individual time advisories is left to the tactical ATCO. The main focus is on the traffic flow activity without consideration to individual flights or gate-to gate focus.

Maturity Level	Ready for implementation

Human Factor Considerations


PLANNING LAYERS 	

	Strategical
	Pre-tactical
	Tactical-Pre ops

	Tactical-During ops
	



DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in




ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS


	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance at airports and/or associated terminal airspace
	
++
	

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	







TBO-B1/1	Initial Integration of time-based decision making processes

Operational


Sixth edition of the GANP 	

Main Purpose	Provides initial support to network operations by integrating network applied constraints into local arrival and departure management. Overall operations are still locally conducted with time-based decision-making tools.
New Capabilities	Network operations and runway sequencing are the main contributors. Coordination is conducted between the two contributors. Some strategic and tactical decisions are locally coordinated but not necessarily fully synchronized.
Description		Information about individual and some sets of flights are available for time-based decision-making tools. Some pre-departure and in-flight synchronization is conducted locally via ATCO and automation. Flights are subject to local/regional initial synchronization processes.

Maturity Level	Standardization

Human Factor Considerations


PLANNING LAYERS 	

	Strategical
	Pre-tactical
	Tactical-Pre ops

	Tactical-During ops
	



DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in




ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:








	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance at airports and/or associated terminal airspace
	
++
	

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	







TBO-B2/1	Pre-departure trajectory synchronization within a flight centric and network performance approach


INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type


Operational


Sixth edition of the GANP 	

Main Purpose	To achieve pre-departure synchronisation of aircraft trajectories through time-based decision- making processes. The objective of the pre-departure synchronization is to improve the performance of the network by sharing information and negotiating trajectories.
New Capabilities	Access to time targets from time-based decision-making processes to be used for local synchronization of either the insertion of a flight into ongoing time-based management or adherence to the advisories for flights in pre-departure. AU and ANSP planning is consistent based upon information exchange, including trajectory information, and information/knowledge of the evolution of the constraints.
Description		The move from data exchange to consistent information sharing provides the basis for managing departure times to meet time advisories provided by the different decision-making processes. Flow Managers provide synchronisation of trajectories (within their local (e.g. FIR) remit) via adjustments to departures times and flight profiles. The lack of automated processes across local boundaries to support synchronisation of a larger set of trajectories means that flights with non-aligned trajectories and potentially conflicting time constraints are still managed as in Block 0.

Maturity Level	Validation

Human Factor Considerations


PLANNING LAYERS 	
 Tactical-Pre ops 

OPERATIONS 	
 Taxi-out   Departure   En-route   Arrival   Taxi-in 


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.



















	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance at airports and/or associated terminal airspace
	
++
	

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	







TBO-B2/2	Extended time-based management acrossENABLERS
There are currently no enablers.
DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type

multiple FIRs for active flight synchronization

Operational



Sixth edition of the GANP 	

Main Purpose	Achieve a locally efficiently-converging coordination process across time-based capabilities leading to stable, consistent and robust local trajectory solutions to improve individual flight efficiency while optimising the overall network performance. Trajectory information is shared between the AU and ANSPs for all flight phases. Post-departure trajectory sharing and negotiation with the AU allows the meeting of flight-specific business objectives and improved ground-based trajectory predictions
New Capabilities		Ability locally to link and synchronize various time advisories and paths for flights and individual aircraft across flight segments to provide equitable efficient operations. New performance specifications to meet the time component of the 4D intended trajectory to be taken into account for the local on-demand synchronization. Trajectory predictions are consistent and accurate for the aircraft that become “connected” aircraft (FMS, AOC and ANSPs have consistent predictions and each prediction is modified as a result of any change as this change is always shared and reflected in the position). Maintain custom trajectory predictions for each aircraft within the area of jurisdiction. Trajectory predictions are sufficiently synchronised across ANSPs to allow for traffic synchronization.

Description [image: ]		Based on the move from data exchange to information sharing and providing that information to all components of individual or regional ANSP(s), AOC and the aircraft operator/pilot, automation exists which supports the synchronization of time and trajectory advisories within a state or region. Synchronization is based on rules and processes which take into consideration not only the objectives of the individual time-based decision-making processes, also but both dynamic and static constraints which may change/set new priorities rather than a single set of fixed rules.INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

UTM Rules are established to define airspace use by the different users and to locally synchronize the decision-making processes, based on the overall optimization of the performance.
Global rules for transitioning from different operating environments (including higher airspace and lower airspace) should be established based on local synchronization of decision making processes [coupled time-based management] in the affected airspace.
Note: TBO provisions are envisaged at this point. In order for a 4DT capability that is consistent across ANSPs, processes and information exchanges are required, which will include the definition and application of tolerances for various purposes (e.g. trajectory updates).

Maturity Level [image: ]	Validation

Human Factor ConsiderationsOPERATIONS 	

PLANNING LAYERS 	
Tactical-During ops
Tactical-Pre ops
Taxi-out
Departure
En-route
Arrival
Taxi-in

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.
ENABLERS
There are currently no enablers.
DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type







	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance at airports and/or associated terminal airspace
	
++
	




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	







TBO-B3/1	Network based on-demand synchronization of trajectory based operations

Operational


Sixth edition of the GANP 	

Main Purpose	Achieve a network based, efficiently-converging coordination process, across all time-based decision-making processes. In this process a flight is subject to an end-to-end stable, consistent and robust trajectory solution.
New Capabilities		Ability to link and synchronize relevant time advisories and paths for flights and individual aircraft across all flight segments to provide equitable efficient operations. Trajectories and intents are synchronized along ANSPs, AOC and FMS. Synchronisation between airborne and ground systems is realised by means of exchanging and reconciling flight data including the airborne trajectory prediction.

Description		Based on the global availability of information and its sharing to all downstream ANSPs, AOC and the aircraft operator/pilot, automation exists which supports the synchronization of time and path in all flight phases. Synchronization is based on rules and processes which take into consideration not only the objectives of the individual time-based decision-making processes but both dynamic and static constraints which may alter the priority of solutions.
Note: TBO provisions are envisaged at this point. Full integration of strategic with tactical is implied. This includes the integration of multiple decision support tools within large ANSPs and between ANSPs. Strategic and tactical decisions will need to be compatible. As mentioned, rules and the conditions under which various rules are applicable will need to be defined. Convergence involving distributed decision-making is needed. Provisions & guidance will be required to standardize the distributed decision making and the sharing of information.

Maturity Level	Concept

Human Factor Considerations


PLANNING LAYERS 	

	Strategical
	Pre-tactical
	Tactical-Pre ops

	Tactical-During ops
	



DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

OPERATIONS 	

	Taxi-out
	Departure
	En-route
	Arrival
	Taxi-in






















	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance at airports and/or associated terminal airspace
	
++
	

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	






TBO-B4/1	Total airspace management performance system  OperationalENABLERS
There are currently no enablers.
DEPLOYMENT APPLICABILITY
Operational conditions:
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Benefitting stakeholder(s)
Operational description
Type



Sixth edition of the GANP 	

Main Purpose	Realize safe minimum separation trajectories (spatially and temporarily) to allow the users, through better information exchange, to manage their business trajectories.
New Capabilities	All constraints are provided to the airspace users so that they can determine and execute their business trajectories.
Description		ANSPs to provide on time minimum constraints, shifting the management of the trajectory from ANSP to airspace user centric. This is a shift from the ANSP choosing preferred airspace users’ trajectories to full provision of constraints so that the airspace user can manage their own business trajectories.
Note: TBO provisions are envisaged at this point. Provisions to define the interactions between trajectories and constraints are foreseen.

Maturity Level	Concept

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
Strategical
Pre-tactical
Tactical-Pre ops
Taxi-out
Departure
En-route
Arrival
Taxi-in



 Turn-around Post operations
Tactical-During ops


DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.


ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance at airports and/or associated terminal airspace
	
++
	

	
Capacity
	Capacity shortfall & associated delay
	Mitigate demand/capacity imbalance in en-route airspace
	
++
	





WAKE
Sixth edition of the GANP 	
Main Purpose
To safely optimise the separation minima to be applied between groups of aircraft due to wake
turbulence on arrival and departure phases of flight.
New Capabilities
Alternative of the aircraft wake turbulence categories defined in ICAO PANS-ATM by aircraft wake
turbulence groups based on safety and operational requirement criteria.
Description 	
This element defines new wake turbulence separation minima between wake turbulence groups.
The placement of aircraft into groups may be based on new aircraft designs, aircraft performance, collected wake and wind data, and flight trials.
Wake turbulence separation minima based on 7	Operational
aircraft groups
WAKE-B2/1


Maturity Level 		Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Adaptation of working methods to separate traffic based on wake turbulence groups.

2. Does it imply processing of new information by the user? Yes
Processing of more wake turbulence categories/groups and associated separation minima.

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Operational procedures

Operations	ATC Procedure
to separate arrival and departure traffic based on Wake Turbulence Groups

Procedure, working methods and separation look-up tables for Approach and Tower Air Traffic Controllers to operate Wake Turbulence separation based 7 aircraft Wake Turbulence Groups (WTG). References:

 ANSP 	2020

Ground system infrastructur e

ATC systems Flight Plan
Processing System adaptation to operate WTG

Association in the local flight data processing system of an aircraft type to the corresponding Wake Turbulence Groups. References:

 ANSP 	2019

Ground system infrastructur e

ATC systems ATC system
adaptation to display the WTG

Display on the approach and aerodrome controller’s surveillance display systems of the Wake Turbulence Group code associated to an aircraft type. References:

 ANSP 	2019

Training	-	Training requirements for WTG

ATC Training to separate arrival and departure traffic based on WTG: Training of Approach and Tower Air Traffic Controllers on separation minima and delivery using 7 wake turbulence groups.

 ANSP 	2019

Regulatory provisions

National regulatory framework

National framework amendment for Arrival and departure separation provisions based on Wake Turbulence Groups

National regulation amendment for arrival and departure separation provisions based on of WTG. References: DOC.
4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended with distance-based separation (under ATS surveillance service) based 7 aircraft Wake Turbulence Groups (WTG)

 CAA 	2020

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departuresAircraft operator


Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

Training	Awareness	Awareness
requirements for WTG

Flight Crew awareness of separation based on WTG: Briefing material for Flight Crew awareness of the change in applicable wake separation minima.

2019

DEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with demand that nears or exceeds peak capacity during periods of the operational day or overall daily capacity resulting in arrival and departure delay, and aerodromes where additional operational resilience is required to manage peak traffic in response to unplanned events.
Main intended benefits:
Airport operator
ANSP
Airspace user
ATM network function














	Type
	Operational description
	Benefitting stakeholder(s)

	


Direct benefits
	Reduce separation minima
	Airport operator	ANSP	Airspace user

	
	
Reduce delay
	

	
	Increase peak capacity
	Airport operator	ANSP	Airspace user

	
	Efficiency (temporal efficiency, i.e. delay)
	ANSP	Airspace user

	
	




	Type
	Operational description
	Benefitting stakeholder(s)

	
Indirect benefits
	Fuel savings: from taxi-out and arrival track miles
	Airspace user

	
	Resilience: additional headroom for spacing and sequence management
	
ANSP

	
	Safety: reduced under spacing, number of go-arounds
	
Airspace user






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	Capacity, throughput & utilization
	Improved categorisation of aircraft (arrival)
	
++
	KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake vortex separation penalty from other traffic using the departure RWY
	
++
	
KPI10: Airport peak throughput







WAKE-B2/2	Time based wake separation minima for final









INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

approach

Operational



Sixth edition of the GANP 	

Main Purpose		To improve runway throughput and resilience due to wake turbulence on arrival phase of flight and to mitigate the impact of strong headwind conditions by safely optimising the separation minima to be applied between aircraft pairs by time rather than distance.

New Capabilities	Time based separation minima for aircraft pairs supporting the safe reduction of wake turbulence separations which can be frequent in traffic;
Mitigating the impact of strong headwind conditions;
System monitored real time wind and improved forecast meteo information.

Description		This element defines a new set of time based wake turbulence separations on final approach under ATS surveillance service, derived from distance-based separation (DBS) minima, allowing a dynamic DBS application for stabilizing landing rates across headwind conditions. It consists
of optimized wake separation pairings that can be exploited by the ATCO with system support, for enhancing resilience and mitigating the impact of strong headwinds.

Maturity Level	Concept

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
3. Does it imply the use of new equipment? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
4. Does it imply a change to levels of automation? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
WAKE-B3/3 - Wake turbulence separation minima based on leader/follower
static pairs-wise
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-information need
AMET-B2/1 - Meteorological observations information
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory	National
provisions	regulatory
framework
National
framework amendment for time-based pair- wise wake turbulence separation provision on approach (TBS- PWS-A)
National regulation amendment for Time-	 CAA 
based pair-wise wake turbulence separation provision on Approach . References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended for allowing time-based separation on final appproach (under ATS surveillance service) derived from distance wake turbulence pair-wise minima
2024



Regulatory provisions

National regulatory framework

Local TBS-PWS- A minima separation rules

Local establishment of time-based pair- wise minima applicable to local traffic, converted from local reference air speed profiles per aircraft type over the distance separation minimum in calm wind (e.g.from analysis of surveillance data). References:

2024



Operational proceduresCAA
ANSP


Operations	TBS-PWS-A
Operational Procedure

Design of procedure and working methods for Approach and Tower Air Traffic Controllers to operate TBS on final approach. References:

 ANSP 	2024

Airborne system capabilityMET
Information Service Provider


Aircraft system

Aircraft-derived wind to feed the ATC Separation delivery tool

Aircraft-derived wind speed and direction on final approach. References:

 ANSP 

2024

Ground system infrastructur eAircraft manufacturer


ATC systems ATC separation
delivery tool to operate wake turbulence longitudinal TBS- PWS-A minima

Processing and display on the approach and aerodrome controller’s ATC surveillance display systems: - the distance separation minimum, or spacing constraint applicable to a sequenced pair of aircraft, - a spacing aid indicator to assist Air Traffic Controllers for optimising Separation Delivery taking into account predicted aircraft speed profiles (optional), - a safety alerting function of imminent risk of separation infringement or wrong aircraft being turned on to a separation indicator, fed by flight data, surveillance data, meteo data and separation rules. References: EUROCONTROL Specification for Time Based Separation (TBS) support tool for Final Approach, ed 1.0 (2017)

 ANSP 	2024

Ground system infrastructur e

MET
instrument

Wind profile information to feed the ground- based ATC Separation delivery tool

Actual final approach wind profile information shall be provided to the TBS function, based on ground-based and/or aircraft measurements. References:

2024

Training	-	Training requirements for time based wake separation minima for arrivals based on leader/follower static pairs-wiseMET
Information Service Provider


TBS-PWS-A training on working methods and tool: Training of Approach and Tower Air Traffic Controllers on separation delivery using an TBS function, in nominal and degraded mode of operations.

 ANSP 	2024

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departuresAircraft operator


Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

Training	Awareness	Awareness
requirements for time based wake separation minima for arrivals based on leader/follower static pairs-wiseDEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with demand nears or exceeds peak capacity during periods of the operational day or overall daily capacity with a dense heterogeneous traffic mix resulting in arrival and departure delay, and aerodromes where additional operational resilience, predictability and head wind mitigation is required to manage peak traffic in response to unplanned events.
Main intended benefits:


TBS-PWS-A awareness by Fligh Crews: Briefing material for Flight Crew awareness of the change in applicable wake separation minima.

2024

Airport operator
ANSP
Airspace user
ATM network function


Airport operator
ANSP
Airspace user
ATM network function















	Type	Operational description	Benefitting stakeholder(s)

	




Direct benefits
	Reduce separation minima	Airport operator	ANSP	Airspace user

	
	
Reduce delay

	
	Prevent reduction of arrival rate during headwind conditions

	
	Increase peak capacity	Airport operator	ANSP	Airspace user

	

Indirect benefits
	Efficiency (temporal efficiency, i.e. delay)	ANSP	Airspace user

	
	Predictability: delivery of traffic more	ANSP	Airspace user
consistent, allowing increased throughput



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



	
KPA
	
Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	
KPI

	
Capacity
	
Capacity, throughput & utilization
	Apply time-based separation instead of distance-based (arrival)
	
++
	
KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Improved categorisation of aircraft (arrival)
	
++
	KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake vortex separation penalty from other traffic using the departure RWY
	
++
	
KPI10: Airport peak throughput






WAKE-B3/1	Dependent parallel approaches	Operational


Sixth edition of the GANP 	

Main Purpose	To safely optimise the wake turbulence separation applied to instrument landing operations on parallel runways with centre lines spaced less than 760m (2500ft) through reduced separation.
New Capabilities	Simultaneous use of parallel runways through the definition of new landing and go around procedures with a revised wake vortex separation 7 group separation minimum.
Description		This element defines a dependent paired approach procedure to parallel runways, with centre lines spaced less than 760m (2500ft) apart, threshold staggers, and/or glide path height differences, under ILS Category I minimums, or the minimums depicted for an RNAV or LPV approach. It covers airports applying ICAO Wake Turbulence Categories or wake turbulence aircraft groups.

Maturity Level	Standardization


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Adaptation of working methods to separate traffic based on wake turbulence groups.

2. Does it imply processing of new information by the user? Yes
Processing of more wake turbulence categories/groups and associated separation minima.

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Relation-information benefit	AMET-B1/2 - Meteorological forecast and warning information

Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-operational need
WAKE-B2/1 - Wake turbulence separation minima based on 7 aircraft
groups
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-operational option
APTA-B2/2 - Simultaneous operations to parallel runways
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
Relation-operational benefit
SNET-B0/4 - Approach Path Monitoring (APM)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for wake turbulence separation for staggered dependent parallel approaches

National regulation amendment for wake turbulence separation for staggered dependent parallel approaches.
References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended with distance-based separation (under ATS surveillance service) between staggered dependent parallel approaches based on Wake Turbulence Categories or Wake Turbulence Groups (WTG)

 CAA 	2028

Operational procedures

Operations	ATC Procedure
to separate staggered dependent parallel approaches

Design of local procedure and minima (if wind-dependent), working methods and separation look-up tables for Approach and Tower Air Traffic Controllers to operate wake turbulence separation for staggered dependent parallel approaches based on Wake Turbulence Categories (WTC) or Wake Turbulence Groups (WTG). References:

 ANSP 	2028

Ground system infrastructure

Ground infrastructure

Adaptation of runway threshold location enabling staggered dependent parallel approaches

Displacement of one landing threshold location to create a stagger with the other threshold, if not already existing.
References:

 ANSP 	2019

Ground system infrastructur e

ATC systems Flight Plan
Processing System adaptation to operate staggered dependent parallel approaches based on WTG

Local association of an aircraft type to the Wake Turbulence Groups in the flight data processing system (required when operating separation based on 7 WTG). References:

 ANSP 	2019

Ground system infrastructur e

ATC systems ATC system
adaptation to display the WTG for staggered dependent parallel approaches

Display on the approach and aerodrome controller’s surveillance display systems on the Wake Turbulence Group code associated to an aircraft type (required when operating separation based on 7 WTG). References:

 ANSP 	2019

Training	-	Training requirements for dependent parallel approaches

ATC Training to separate traffic under staggered dependent parallel approaches: Training of Approach and Tower Air Traffic Controllers to operate separation minima for staggered dependent parallel approaches based

 ANSP 	2019

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departuresAircraft operator


Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

Training	Awareness	Awareness
requirements for dependent parallel approaches

Wake Turbulence Categories (WTC) or Wake Turbulence Groups (WTG) Flight Crew awareness of separation applicable under staggered dependent parallel approaches: Briefing material for Flight Crew awareness of the change in applicable wake separation minima for staggered dependent parallel approaches

2019



DEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with demand that exceeds peak capacity during periods of the operational day or overall daily capacity resulting in arrival and departure delay, and aerodromes where additional operational resilience is required to manage peak traffic in response to unplanned events operating dependent parallel approaches with parallel runways having centrelines spaced less than 760 m (2500 feet) apart.


Airport operator
ANSP
Airspace user
ATM network function



	Type
	Operational description
	Benefitting stakeholder(s)

	



Direct benefits
	Reduce separation minima on approach
	Airport operator	ANSP	Airspace user

	
	
Reduce delay
	

	
	Increase peak capacity by using parallel RWY operations
	
Airport operator	ANSP	Airspace user

	

Indirect benefits
	Efficiency (temporal efficiency, i.e. delay)
	ANSP	Airspace user

	
	Resilience: additional headroom for spacing and sequence management
	
ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake turbulence impact from parallel RWY during crosswind (arrival)
	
++
	
KPI10: Airport peak throughput






WAKE-B3/2	Independent segregated parallel operations	OperationalMain intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS



Sixth edition of the GANP 	

Main Purpose	To safely optimise the wake turbulence separation applied to segregated operations on parallel runways, with centre lines spaced less than 760m (2500ft) apart for wake independent departure and arrival operations based on wind transport of wake turbulence.
New Capabilities	Simultaneous use of parallel runways through the definition of new landing, departure, go around and departure procedures;
Revised wake vortex separation 7 group separation minimum.

Description		This element defines independent segregated parallel operations procedures to parallel runways with centre lines spaced less than 760m (2500ft) apart based on detailed wind and wake analysis. It is aerodrome specific in terms of runway layout and weather conditions. It covers airports exploiting ICAO 3 Category or Wake Vortex Separation of 7 groups.

Maturity Level	Standardization

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Adaptation of working methods to separate traffic based on wake turbulence groups.

2. Does it imply processing of new information by the user? Yes
Processing of more wake turbulence categories/groups and associated separation minima.

3. Does it imply the use of new equipment? No

4. Does it imply a change to levels of automation? No


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
WAKE-B2/1 - Wake turbulence separation minima based on 7 aircraft
groups
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for wake- independent segregated parallel operations

National regulation amendment for wake- independent segregated parallel operations. References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended with wake-independent segregated parallel operations for closely spaced parallel runways based on Wake Turbulence Categories or Wake Turbulence Groups (WTG)

 CAA 	2028

Operational procedures

Operations	ATC Procedure
for wake- independent segregated parallel operations

Design of local procedure, working methods and separation look-up tables for Approach and Tower Air Traffic Controllers to operate based on Wake Turbulence Categories (WTC) or Wake Turbulence Groups (WTG). References:

 ANSP 	2028

Ground system infrastructur e

ATC systems Flight Plan
Processing System adaptation to operate wake- independent segregated parallel operations based on WTG

Local assocation of an aircraft type to the Wake Turbulence Groups in the flight data processing system (required when operating separation based on 7 WTG). References:

 ANSP 	2019

Ground system infrastructur e

ATC systems ATC system
adaptation to display the WTG for wake- independent segregated parallel operations

Display on the approach and aerodrome controller’s surveillance display systems on the Wake Turbulence Group code associated to an aircraft type (required when operating separation based on 7 WTG). References:

 ANSP 	2019

Training	-	Training requirements for wake- independent segregated parallel operations

ATC Training to separate traffic unde Wake-independent segregated parallel operations: Training of Approach and Tower Air Traffic Controllers to operate based Wake Turbulence Categories (WTC) or Wake Turbulence Groups (WTG).

 ANSP 	2019

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departuresAircraft operator


Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

Training	Awareness	Awareness
requirements for wake- independent segregated parallel operations

Flight Crew awareness of separation applicable under wake-independent segregated parallel operations: Briefing material for Flight Crew awareness of the change in applicable wake separation minima for closely spaced parallel runway operations.

2019



DEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with demand that exceeds peak capacity during periods of the operational day or overall daily capacity resulting in arrival and departure delay, and aerodromes where additional operational resilience is required to manage peak traffic in response to unplanned events operating Independent segregated parallel operations with





	Type
	Operational description
	Benefitting stakeholder(s)

	

Direct benefits
	Reduce separation minima independently on parallel approach and departure runways.
	
Airport operator
	
ANSP
	
Airspace user

	
	Increase peak capacity
	Airport operator
	ANSP
	Airspace user






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake turbulence impact from parallel RWY during crosswind (arrival)
	
++
	
KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake turbulence impact from parallel RWY during crosswind (departures)
	
++
	
KPI10: Airport peak throughput







WAKE-B3/3	Wake turbulence separation minima based onparallel runways having centrelines spaced less than 760 m (2500 feet) apart.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

leader/follower static pairs-wise

Operational



Sixth edition of the GANP 	

Main Purpose	To safely optimise the separation minima to be applied between aircraft pairs due to wake turbulence on arrival and departure phases of flight.
New Capabilities		Aircraft separated by a tailored 7 (or more) separation groups or leader / follower pair-wise static matrix of aircraft type wake separation pairings with system support, for a specific airport or terminal area.

Description		This element defines new tailored wake turbulence separations for frequent aircraft pairs based on the performance characteristics of the leading aircraft generating wake turbulence and the following aircraft that might encounter the wake turbulence. It consists of a leader / follower pair-wise static matrix of aircraft type wake separation pairings that can be exploited by the ATCO with system support, or used to tailor a wake turbulence separation group system for a given traffic mix for a specific airport or terminal area. Existing categorisation or grouping systems will be used to determine separation minima for all types of aircraft pairs not specifically included in the pairwise separation matrix.

Maturity Level	Validation

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
2. Does it imply processing of new information by the user? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
3. Does it imply the use of new equipment? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
4. Does it imply a change to levels of automation? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).



	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
WAKE-B2/1 - Wake turbulence separation minima based on 7 aircraft
groups
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
ENABLERS
Enabler
Category
Enabler Type
Enabler Name
Description / References
Stakeholders	Year
Regulatory	National
provisions	regulatory
framework
National
framework amendment for wake turbulence longitudinal separation provisions based on pair-wise minima
National regulation amendment for the	 CAA 
provision of separation based on pair- wise minima. References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended with distance-based separation (under ATS surveillance service) based on wake turbulence pair- wise minima
2030



Operational procedures

Operations	ATC Procedure
to separate arrival and departure traffic based on wake turbulence longitudinal pair- wise minima

Design of procedure and working methods for Approach and Tower Air Traffic Controllers to operate Wake Turbulence separation based on pair-wise minima with ATC separation delivery function. References:

 ANSP 	2030

Ground system infrastructur e

ATC systems ATC separation
delivery tool to operate wake turbulence longitudinal pair- wise minima

Processing and display on the approach and aerodrome controller’s ATC surveillance display systems OF: - a separation deliver indicator (the distance separation minimum, or spacing constraint) applicable to a sequenced pair of aircraft, - a spacing aid indicator to assist Air Traffic Controllers for optimising Separation Delivery taking into account predicted aircraft speed profiles (optional), - a safety alerting function of imminent risk of separation infringement or wrong aircraft being turned on to a separation indicator, fed by flight data, surveillance data and separation rules

 ANSP 	2030

Training	-	Training requirements for wake turbulence longitudinal separation provisions based on Pair-wise minima

ATC Training to separate arrival and departure traffic based on Pair-wise minima: Training of Approach and Tower Air Traffic Controllers on separation delivery using an separation delivery function, in nominal and degraded mode of operations .

 ANSP 	2030

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departuresAircraft operator


Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

Training	Awareness	Awareness
requirements for wake turbulence longitudinal separation provisions based on Pair-wise minima

Flight Crew awareness of applicable separation based on Pair-wise minima: Briefing material for Flight Crew awareness of the change in applicable wake separation minima.

2030

DEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with demand nears or exceeds peak capacity during periods of the operational day or overall daily capacity with a dense heterogeneous traffic mix resulting in arrival and departure delay, and aerodromes where additional operational resilience and predictability is required to manage peak traffic in response to unplanned events.
Main intended benefits:Airport operator
ANSP
Airspace user
ATM network function


Airport operator
ANSP
Airspace user
ATM network function




	Type	Operational description	Benefitting stakeholder(s)

	




Direct benefits
	Reduce separation minima
	Airport operator	ANSP	Airspace user

	
	
Reduce delay
	

	
	Prevent reduction of arrival rate during headwind conditions
	

	
	Increase peak capacity	Airport operator	ANSP	Airspace user

	






Indirect benefits
	Efficiency (temporal efficiency, i.e. delay)	ANSP	Airspace user

	
	Predictability: delivery of traffic more	ANSP	Airspace user
consistent, allowing increased throughput

	
	Fuel savings: from taxi-out and arrival track	Airspace user
miles

	
	Resilience: additional headroom for	ANSP
spacing and sequence management

	
	Safety: reduced under-spacing, number of	Airspace user
go-arounds




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Base minima on more accurate wake vortex characteristics of aircraft pairs (static) (arrival)
	
++
	
KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake vortex separation penalty from other traffic using the departure RWY
	
++
	
KPI10: Airport peak throughput






WAKE-B3/4	Enhanced dependent parallel approaches	Operational


Sixth edition of the GANP 	

Main Purpose	To safely optimise the wake turbulence separation applied to instrument landing operations on parallel runways with centre lines spaced less than 760m (2500ft) through reduced tailored or pairwise minimum.
New Capabilities	Simultaneous use of runways through the definition of new landing and go around procedures System monitored real time wind and improved forecast meteo information (optional)
A tailored wake turbulence separation category system for a specific airport or terminal area or Aircraft separated by leader / follower pair-wise static matrix of aircraft type wake separation pairings with system support.

Description		This element defines a dependent paired approach procedure to parallel runways, with centre lines spaced less than 760m (2500ft) apart, threshold staggers, and/or glide path height differences, under ILS Category I minimums, or the minimums depicted for an RNAV or LPV approach. It covers aircraft separation by leader / follower pair-wise static matrix of aircraft type wake separation pairings with system support, or a customised a wake turbulence separation category system for a specific airport or terminal area . It may include improved forecast meteo information available (optional).

Maturity Level	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
2. Does it imply processing of new information by the user? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
3. Does it imply the use of new equipment? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
4. Does it imply a change to levels of automation? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).



PLANNING LAYERS 	
 Tactical-During ops 

OPERATIONS 	
 Arrival 


DEPENDENCIES AND RELATIONS 	
Type of Dependencies	ASBU Element

Evolution	WAKE-B3/1 - Dependent parallel approaches

Relation-operational need	WAKE-B3/3 - Wake turbulence separation minima based on leader/follower
static pairs-wise

Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-operational option
APTA-B2/2 - Simultaneous operations to parallel runways
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
Relation-operational benefit
SNET-B0/4 - Approach Path Monitoring (APM)
Relation-information benefit
AMET-B2/2 - Meteorological forecast and warning information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for wake turbulence separation for staggered dependent parallel approaches based on pair- wise minima

National regulation amendment for staggered dependent parallel approaches based on pair-wise minima. References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended with distance-based separation (under ATS surveillance service) between staggered dependent parallel approaches based on pair-wise minima

 CAA 	2030

Operational procedures

Operations	ATC Procedure
to separate staggered dependent parallel approaches based on PWM

Design of local procedure and minima (if wind-dependent), working methods and separation look-up tables for Approach and Tower Air Traffic Controllers to operate wake turbulence separation for staggered dependent parallel approaches based on pair-wise minima with ATC separation delivery function. References:

 ANSP 	2030

Ground system infrastructur e

Ground infrastructure

Adaptation of runway threshold location enabling staggered dependent parallel approaches based on PWM

Displacement of one landing threshold location to create a stagger with the other threshold, if not already existing.
References:

 ANSP 	2030

Ground system infrastructur e

ATC systems ATC separation
delivery tool to operate staggered dependent parallel approaches based on wake turbulence longitudinal pair- wise minima

Processing and display on the approach and aerodrome controller’s ATC surveillance display systems of: - a separation delivery indicator (the distance separation minimum, or spacing constraint) applicable to a sequenced pair of aircraft, - a spacing aid indicator to assist Air Traffic Controllers for optimising Separation Delivery taking into account predicted aircraft speed profiles (optional), - a safety alerting function of imminent risk of separation infringement or wrong aircraft being turned on to a separation indicator, fed by flight data, surveillance data and separation rules.
References:MET
Information Service Provider


 ANSP 	2030

Ground system infrastructur e

MET
instrument

MET tool to operate staggered dependent parallel approaches based on pair- wise minima

Actual final approach wind profile information shall be provided to the TBS function, based on ground-based and/or aircraft measurements (optional if separation are wind-dependent).
References:

 ANSP 

2030

Training	-	Training requirements for enhanced dependent parallel approaches

ATC Training to separate traffic under staggered dependent parallel approaches: Training of Approach and Tower Air Traffic Controllers on separation delivery using an separation delivery function, in nominal and degraded mode of operations.

 ANSP 	2030

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departuresAircraft operator


Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

Training	Awareness	Awareness
requirements for enhanced dependent parallel approaches

Flight Crew awareness of separation applicable under staggered dependent parallel approaches: Briefing material for Flight Crew awareness of the change in applicable wake separation minima.

2030

DEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with parallel runways having centrelines spaced less than 760 m (2500 feet) apart operating enhanced dependent parallel approaches with demand near to or exceeds peak capacity during periods of the operational day or overall daily capacity with a dense heterogeneous traffic mix resulting in arrival delay, and aerodromes where additional operational resilience and predictability is required to manage peak traffic in response to unplanned events.
Main intended benefits:Airport operator
ANSP
Airspace user
ATM network function




	Type
	Operational description
	Benefitting stakeholder(s)

	



Direct benefits
	Reduce separation minima on approach
	Airport operator	ANSP	Airspace user

	
	
Reduce delay
	

	
	Increase peak capacity by using parallel RWY operations
	
Airport operator	ANSP	Airspace user

	

Indirect benefits
	Efficiency (temporal efficiency, i.e. delay)
	ANSP	Airspace user

	
	Resilience: additional headroom for spacing and sequence management
	
ANSP




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake turbulence impact from parallel RWY during crosswind (arrival)
	
++
	
KPI10: Airport peak throughput









Sixth edition of the GANP 	

Main Purpose 		To safely optimise the wake turbulence separation applied to segregated operations on parallel runways, with centre lines spaced less than 760m (2500ft) apart for wake independent departure and arrival operations based on wind transport of wake turbulence and reduced tailored or pairwise separation minimum.
Operational
Enhanced independent segregated parallel
operations
WAKE-B3/5


New Capabilities 	 [image: ] Simultaneous use of parallel runways for segregated operations on parallel runways through the definition of new landing, go around and departure procedures;
[image: ] System monitored real time wind and improved forecast meteo information (optional);
[image: ] Aircraft separated by leader / follower pair-wise static matrix of aircraft type wake separation pairings with system support, or a customised a wake turbulence separation category system for a specific airport or terminal area.

Description [image: ]		This element defines an independent segregated parallel operation procedure to parallel runways, with centre lines spaced less than 760m (2500ft) apart under ILS Category I minimum, or the minimums depicted for an RNAV or LPV approach. It covers independent landing and departing aircraft separation by leader / follower pair-wise static matrix of aircraft type wake separation pairings with system support, or a customised a wake turbulence separation category system for a specific airport or terminal area. It may include improved forecast meteo information and predicted and monitored winds on final approach and along the airport parallel runways that determine if the wake turbulence of arriving aircraft will be mitigated by crosswinds from moving into the path of departing aircraft on the adjacent parallel runway (optional). It is aerodrome specific in terms of runway layout and weather conditions.

Maturity Level [image: ]	Validation


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
2. Does it imply processing of new information by the user? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
3. Does it imply the use of new equipment? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
4. Does it imply a change to levels of automation? Yes
Adaptation of working methods to separate based on wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Relation-operational need
WAKE-B3/3 - Wake turbulence separation minima based on leader/follower
static pairs-wise
Evolution
WAKE-B3/2 - Independent segregated parallel operations
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures


Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for wake- independent segregated parallel operations based on longitudinal pair- wise minima

National regulation amendment for wake- independent segregated parallel operations based on longitudinal pair- wise minima. References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended with wake-independent segregated parallel operations for closely spaced parallel runways based on pair- wise minima

 CAA 	2030

Operational procedures

Operations	ATC Procedure
for wake- independent segregated parallel operations based on PWM

Design of local procedure, working methods and separation look-up tables for Approach and Tower Air Traffic Controllers to operate based on pair-wise minima with ATC separation delivery function. References:

 ANSP 	2030

Ground system infrastructur e

ATC systems ATC separation
delivery tool to operate wake- independent segregated parallel operations based on longitudinal pair- wise minima

Processing and display on the approach and aerodrome controller’s ATC surveillance display systems: - the distance separation minimum, or spacing constraint applicable to a sequenced pair of aircraft, - a spacing aid indicator to assist Air Traffic Controllers for optimising Separation Delivery taking into account predicted aircraft speed profiles (optional), - a safety alerting function of imminent risk of separation infringement or wrong aircraft being turned on to a separation indicator, fed by flight data, surveillance data and separation rules.
References:

 ANSP 	2030

Training	-	Training requirements for enhanced independent segregated parallel operations

ATC Training to separate traffic unde Wake-independent segregated parallel operations: Training of Approach and Tower Air Traffic Controllers on separation delivery using an separation delivery function, in nominal and degraded mode of operations.

 ANSP 	2030

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departuresAircraft operator


Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

Training	Awareness	Awareness
requirements for enhanced independent segregated parallel operationsDEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with parallel runways having centrelines spaced less than 760 m (2500 feet) apart operating independent segregated parallel approaches with demand near to or exceeds peak capacity during periods of the operational day or overall daily capacity with a dense heterogeneous traffic mix resulting in arrival delay, and aerodromes where additional operational resilience and predictability is required to manage peak traffic in response to unplanned events.
Main intended benefits:


Flight Crew awareness of separation applicable under wake-independent segregated parallel operations: Briefing material for Flight Crew awareness of the change in applicable wake separation minima.

2030

Airport operator
ANSP
Airspace user
ATM network function
















	Type
	Operational description
	Benefitting stakeholder(s)

	



Direct benefits
	Reduce separation minima independently on parallel approach and departure runways.
	
Airport operator	ANSP	Airspace user

	
	
Reduce delay
	

	
	Increase peak capacity
	Airport operator	ANSP	Airspace user

	
	Efficiency (temporal efficiency, i.e. delay)
	ANSP	Airspace user

	
	




	Indirect benefits
Type
	Operational description
	Benefitting stakeholder(s)

	
	Resilience: additional headroom for spacing and sequence management
	
ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake turbulence impact from parallel RWY during crosswind (arrival)
	
++
	
KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake turbulence impact from parallel RWY during crosswind (departures)
	
++
	
KPI10: Airport peak throughput







WAKE-B3/6	Time based wake separation minima for




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

departure based on leader/follower static pair- wise

Operational


Sixth edition of the GANP 	

Main Purpose		To improve runway throughput and resilience due to wake turbulence on departure phases of flight by safely optimising the separation minima delivery between aircraft pairs.

New Capabilities	Optimised delivery of Time based separation minima for aircraft pairs supporting the safe reduction of wake turbulence separations which can be frequent in traffic.

Description		This element defines a new ATC tool for assisting Tower Runway Controllers in delivering time- based pair-wise wake turbulence separations on departure, taking into account take-off rolling distance and speed profiles per aircraft type (e.g. obtained from analysis of surveillance data).
The tool processes and displays on the aerodrome tower controller’s surveillance systems:

an aircraft positioning indicator to visualise in distance the applicable equivalent time-based pair- wise separation minimum, or spacing constraint to be delivered by the controller, or
a timer indication to provide the take-off clearance for delivering the time-based pair-wise minima in an optimum manner, and
a safety alerting function of imminent risk of separation infringement.

Maturity Level	Concept

Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
2. Does it imply processing of new information by the user? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
3. Does it imply the use of new equipment? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
4. Does it imply a change to levels of automation? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).



	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
WAKE-B3/3 - Wake turbulence separation minima based on leader/follower
static pairs-wise
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-information need
AMET-B2/1 - Meteorological observations information

ENABLERS


Enabler Category

Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Regulatory provisions

National regulatory framework

National framework amendment for time-based pair- wise wake turbulence separation provision on departure (TBS- PWS-D)

National regulation amendment for Time- based pair-wise wake turbulence separation provision on Departure.
References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended with static time-based pair-wise separation delivery based on distance wake turbulence pair-wise separation minima

 CAA 	2030

Regulatory provisions

National regulatory framework

Local TBS-PWS- D minima separation rules

Local establishment of static time-based pair-wise minima applicable to local traffic, based on local reference departure speed and take-off distance profiles per aircraft type (e.g. obtained from analysis of surveillance data). References:

 ANSP   CAA 	2030

Operational procedures

Operations	TBS-PWS-D
Oprational Procedure

Design of procedure and working methods for Tower Air Traffic Controllers to operate TBS on final approach.
References:

 ANSP 	2030

Ground system infrastructur e

ATC systems TBS-PWS-D
ATC system capability

Provide flight data, surveillance data , meteorological data and separation rules to the TBS Optimised Separation Delivery (OSD) function. References:

 ANSP 	2030

Ground system infrastructur e

ATC systems TBS-PWS-D
ATC system capability

Processing and display on the aerodrome tower controller’s surveillance display systems: - an aircraft positioning indicator to visualise in distance the applicable equivalent time-based pair-wise separation minimum, or spacing constraint to be delivered by the controller, or - a timer indication to provide the take- off clearance for delivering the time-based pair-wise minima in an optimum manner, and - a safety alerting function of imminent risk of separation infringement

 ANSP 	2030

Training	-	Training requirements for time based wake separation minima for departures based on leader/follower static pairs-wiseAircraft operator


TBS-PWS-D training on working methods and tool Training of Tower Air Traffic Controllers ontime-based pair-wise separation delivery, in nominal and degraded mode of operations

 ANSP 	2030

Training	Awareness	Awareness
requirements for time based wake separation minima for departures based on leader/follower static pairs-wise

TBS-PWS-D awareness by Flight Crews Briefing material for Flight Crew awareness of the change in applicable wake separation minima

2030



DEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with demand nears or exceeds peak capacity during periods of the operational day or overall daily capacity with a dense traffic mix resulting in departure delay, and aerodromes where additional operational resilience and predictability is required to manage peak traffic in response to unplanned events.
Main intended benefits:
Benefitting stakeholder(s)
Operational description
Type















INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Airport operator
ANSP

ATM network function
Aircraft operator


	Type	Operational description	Benefitting stakeholder(s)

	


Direct benefits
	
Reduce delay

	
	Airport operator	ANSP
Increase peak capacity
Aircraft manufacturer

	

Indirect benefits
	Efficiency (temporal efficiency, i.e. delay)	ANSP	Aircraft operator

	
	Predictability: delivery of traffic more	ANSP	Aircraft operator
consistent, allowing increased throughput






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake vortex separation penalty from other traffic using the departure RWY
	
++
	
KPI10: Airport peak throughput




Sixth edition of the GANP 	
Main Purpose
To improve runway throughput and resilience due to wake turbulence on arrival phase of flight and to
mitigate the impact of strong headwind conditions for instrument landing operations on parallel runways with centre lines spaced less than 760m (2500ft) apart by safely optimising the separation minima to be applied between aircraft pairs by time rather than distance, applied.
New Capabilities
Time based separation minima for aircraft pairs supporting the safe reduction of wake turbulence
which can be frequent in traffic applied during the simultaneous use of closely spaced parallel runways through the definition of new landing and go around procedures;
Mitigating the impact of strong headwind conditions;
System monitored real time wind and improved forecast meteo information.
Operational
Time based dependent parallel approaches
WAKE-B3/7


Description [image: ]		This element defines a dependent paired approach procedure to parallel runways, with centre lines spaced less than 760m (2500ft) apart, threshold staggers, and/or glide path height differences, under ILS Category I minimums, or the minimums depicted for an RNAV or LPV approach.
Aircraft are separated by time based wake turbulence separations rather than distance, based on the performance characteristics of the leading aircraft generating wake turbulence and the following aircraft that might encounter the wake turbulence.
The controller is provided with system support to separate aircraft with the goal of increasing runway throughput, enhancing resilience and mitigating the impact of strong headwinds,
Existing categorisation systems may be used to determine separation minima for types of aircraft pairs not specifically included in the pairwise separation matrix.


Maturity Level [image: ]	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? No

2. Does it imply processing of new information by the user? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
3. Does it imply the use of new equipment? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
4. Does it imply a change to levels of automation? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element
Evolution
WAKE-B3/4 - Enhanced dependent parallel approaches
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-information benefit
AMET-B2/2 - Meteorological forecast and warning information
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-operational option
APTA-B2/2 - Simultaneous operations to parallel runways
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)


Relation-operational benefit
SNET-B0/4 - Approach Path Monitoring (APM)
Relation-operational need
WAKE-B2/2 - Time based wake separation minima for final approach
Relation-information need
AMET-B2/1 - Meteorological observations information

ENABLERS


Enabler CategoryAircraft manufacturer
ANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Airborne system capabilityMET
Information Service Provider


Aircraft system

Aircraft-derived wind to feed the ATC Separation delivery tool

Aircraft-derived wind speed and direction on final approach. References:

2024







Ground system infrastructur e

MET
instrument

Wind profile information to feed the ground- based ATC Separation delivery tool

Actual final approach wind profile information shall be provided to the TBS function, based on ground-based and/or aircraft measurements. References:

2024



Regulatory provisionsMET
Information Service Provider


National regulatory framework

National framework amendment for wake turbulence separation provision for staggered dependent parallel approaches based on TBS- PWS-A minima

National regulation amendment for wake turbulence separation provision for staggered dependent parallel approaches based on TBS-PWS-A minima.
References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended for allowing time-based separation between staggered dependent parallel approaches based on distance wake turbulence pair-wise minima

 CAA 	2030

Regulatory provisions

National regulatory framework

Local TBS-PWS- A minima separation rules for staggered dependent parallel approaches

Local establishment of time-based pair- wise minima applicable to local traffic for staggered dependent parallel approache, converted from local reference air speed profiles per aircraft type over the distance separation minimum in calm wind (e.g.from analysis of surveillance data).
References:

 ANSP   CAA 	2030

Operational procedures

Operations	ATC Procedure
to separate staggered dependent parallel approaches based on TBS- PWS-A minima

Design of local procedure, working methods and separation look-up tables for Approach and Tower Air Traffic Controllers to operate with ATC separation delivery function wake turbulence separation for staggered dependent parallel approaches based on time-based pair-wise minima. Refrences:

 ANSP 	2030

Ground system infrastructur e

ATC systems ATC separation
delivery tool to operate staggered dependent parallel approaches based on wake turbulence longitudinal TBS- PWS-A minima

Processing and display on the approach and aerodrome controller’s ATC surveillance display systems of: - a separation delivery indicator (the distance separation minimum, or spacing constraint) applicable to a sequenced pair of aircraft, - a spacing aid indicator to assist Air Traffic Controllers for optimizing Separation Delivery taking into account predicted aircraft speed profiles (optional), - a safety alerting function of imminent risk of separation infringement or wrong aircraft being turned on to a separation indicator, fed by flight data, surveillance data, meteo data and separation rules. References: ICAO camera ready TBS

 ANSP 	2030

Training	-	Training requirements for time based dependent parallel approaches

ATC Training to separate traffic under staggered dependent parallel approaches: Training of Approach and Tower Air Traffic Controllers on separation delivery using an TBS function, in nominal and degraded mode of operations.

 ANSP 	2030

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departuresAircraft operator


Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

Training	Awareness	Awareness
requirements for time based dependent parallel approaches

Flight Crew awareness of separation applicable under staggered dependent parallel approaches: Briefing material for Flight Crew awareness of the change in applicable wake separation minima.

2030

DEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with parallel runways having centrelines spaced less than 760 m (2500 feet) apart operating time based dependent parallel approaches with demand near to or exceeds peak capacity during periods of the operational day or overall daily capacity with a dense heterogeneous traffic mix resulting in arrival delay, and aerodromes where additional operational resilience and predictability is required to manage peak traffic in response to unplanned events.
Main intended benefits:Airport operator
ANSP
Airspace user
ATM network function




	Type
	Operational description
	Benefitting stakeholder(s)

	



Direct benefits
	Reduce separation minima on approach
	Airport operator	ANSP	Airspace user

	
	Prevent reduction of arrival rate during headwind conditions
	

	
	Increase peak capacity by using parallel RWY operations
	
Airport operator	ANSP	Airspace user

	

Indirect benefits
	Efficiency (temporal efficiency, i.e. delay)
	ANSP	Airspace user

	
	Resilience: additional headroom for spacing and sequence management
	
ANSP




INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Apply time-based separation instead of distance-based (arrival)
	
++
	
KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Improved categorisation of aircraft (arrival)
	
++
	KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake turbulence impact from parallel RWY during crosswind (arrival)
	
++
	
KPI10: Airport peak throughput




Sixth edition of the GANP 	
Operational
Time based independent segregated parallel
operations
WAKE-B3/8


Main Purpose [image: ]	To improve runway throughput and resilience due to wake turbulence on arrival and departure phases of flight and to mitigate the impact of strong headwind conditions for segregated operations on parallel runways, with centre lines spaced less than 760m (2500ft) apart covering wake independent departure and arrival operations through the safe application of separation minima between aircraft pairs by time rather than distance.

New Capabilities [image: ]	[image: ] Time based separation minima for aircraft pairs supporting the safe reduction of wake turbulence which can be frequent in traffic, for independent arrivals and departures, applied during the simultaneous use of closely spaced parallel runways through the definition of new landing and go around procedures;
[image: ] Mitigating the impact of strong headwind conditions;
[image: ] System monitored real time wind and improved forecast meteo information.

Description [image: ]		This element defines an independent segregated parallel operation procedure to parallel runways, with centre lines spaced less than 760m (2500ft) apart under ILS Category I minimums, or the minimums depicted for an RNAV or LPV approach.
Aircraft are separated by time based wake turbulence separations rather than distance, based on the performance characteristics of the leading aircraft generating wake turbulence and the following aircraft that might encounter the wake turbulence.
The controller is provided with system support to separate aircraft with the goal of increasing runway throughput, enhancing resilience and mitigating the impact of strong headwinds,
Existing categorisation systems may be used to determine separation minima for types of aircraft pairs not specifically included in the pairwise separation matrix.

Maturity Level [image: ]	Concept


Human Factor Considerations
1. 
Does it imply a change in task by a user or affected others? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
2. Does it imply processing of new information by the user? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
3. Does it imply the use of new equipment? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).
4. Does it imply a change to levels of automation? Yes
Adaptation of working methods to separate based on time-based wake turbulence pair-wise minima with ATC support tool with separation delivery indicator(s).


	PLANNING LAYERS 	
 Tactical-During ops 
OPERATIONS 	
 Departure   Arrival 

DEPENDENCIES AND RELATIONS 	
Type of Dependencies
ASBU Element


Evolution
WAKE-B3/5 - Enhanced independent segregated parallel operations
Relation-information need
AMET-B1/3 - Climatological and historical meteorological information
Relation-operational need
WAKE-B2/2 - Time based wake separation minima for final approach
Relation-operational need
WAKE-B3/6 - Time based wake separation minima for departure based on
leader/follower static pair-wise
Relation-operational option
APTA-B0/3 - SBAS/GBAS CAT I precision approach procedures
Relation-operational option
APTA-B1/2 - PBN SID and STAR procedures (with advanced capabilities)
Relation-technology option
ASUR-B0/1 - Automatic Dependent Surveillance – Broadcast (ADS-B)
Relation-technology option
NAVS-B0/1 - Ground Based Augmentation Systems (GBAS)
Relation-technology option
NAVS-B0/3 - Aircraft Based Augmentation Systems (ABAS)
Relation-information need
AMET-B2/2 - Meteorological forecast and warning information

ENABLERS


Enabler CategoryAircraft manufacturer
ANSP


Enabler Type	Enabler Name	Description / References	Stakeholders	Year

Airborne system capabilityMET
Information Service Provider


Aircraft system

Aircraft-derived wind to feed the ATC Separation delivery tool

Aircraft-derived wind speed and direction on final approach. References:

2024







Ground system infrastructur e

MET
instrument

Wind profile information to feed the ground- based ATC Separation delivery tool

Actual final approach wind profile information shall be provided to the TBS function, based on ground-based and/or aircraft measurements. References:

2024



Regulatory provisionsMET
Information Service Provider


National regulatory framework

National framework amendment for wake- independent segregated parallel operations with time-based pair- wise minima

National regulation amendment for wake- independent segregated parallel operations with Time-based pair-wise minima. References: DOC. 4444 – Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM) to be amended for allowing wake independent time-based pair-wise separation between segregated approaches operations for closely spaced parallel runways

 CAA 	2030

Regulatory provisions

National regulatory framework

Wake- independent segregated parallel operations with Time-based pair- wise minima

Local establishment of time-based pair- wise minima applicable to local traffic for independent segregated parallel operations, converted from local reference air speed profiles per aircraft type over the distance separation minimum in calm wind (e.g.from analysis of surveillance data)

 ANSP   CAA 	2030



Operational procedures

Operations	ATC Procedure
for independent segregated parallel operations with time-based pair- wise minima

Design of local procedure, working methods and separation look-up tables for Approach and Tower Air Traffic Controllers to operate with ATC separation delivery function wake independent time-based pair-wise separation between segregated approaches operations for closely spaced parallel runways. References:

 ANSP 	2030

Ground system infrastructur e

ATC systems ATC separation
delivery tool to operate Wake- independent segregated parallel operations based Time- based Pair-wise minima

Processing and display on the approach and aerodrome controller’s ATC surveillance display systems of: - a separation delivery indicator (the distance separation minimum, or spacing constraint) applicable to a sequenced pair of aircraft, - a spacing aid indicator to assist Air Traffic Controllers for optimising Separation Delivery taking into account predicted aircraft speed profiles (optional), - a safety alerting function of imminent risk of separation infringement or wrong aircraft being turned on to a separation indicator, fed by flight data, surveillance data, meteo data and separation rules. References:

 ANSP 	2030

Training	-	Training requirements for time based independent segregated parallel operations

ATC Training to separate traffic unde Wake-independent segregated parallel operations based Time-based Pair-wise minima: Training of Approach and Tower Air Traffic Controllers on separation delivery using an TBS function, in nominal and degraded mode of operations.

 ANSP 	2030

Ground system infrastructur e

Surveillance	Surveillance
capabilities for separation in arrivals and departures

Provide the necessary surveillance means to comply with applicable surveillance performance requirements.

 ANSP 	2013

Ground system infrastructur e

Navigation	Navigation
capabilities for separation in arrivals and departures

Provide the necessary navigation capabilities (e.g. ILS for precision approach).

 ANSP 	2013

DEPLOYMENT APPLICABILITY
Operational conditions:
Aerodromes with parallel runways having centrelines spaced less than 760 m (2500 feet) apart operating time based independent segregated parallel approaches with demand near to or exceeds peak capacity during periods of the operational day or overall daily capacity with a dense heterogeneous traffic mix resulting in arrival delay, and aerodromes where additional operational resilience and predictability is required to manage peak traffic in response to unplanned events.
Main intended benefits:
INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS
Airport operator
ANSP
Airspace user
ATM network function


Training
Awareness	Awareness
requirements for time based independent segregated parallel operations
Flight Crew awareness of separation
applicable under wake-independent segregated parallel operations based Time-based Pair-wise minima: Briefing material for Flight Crew awareness of the change in applicable wake separation minima
2030
Aircraft operator














	Type
	Operational description
	Benefitting stakeholder(s)

	



Direct benefits
	Reduce separation minima independently on parallel approach and departure runways
	
Airport operator	ANSP	Airspace user

	
	Prevent reduction of arrival rate during headwind conditions
	

	
	Increase peak capacity
	Airport operator	ANSP	Airspace user

	

Indirect benefits
	Efficiency (temporal efficiency, i.e. delay)
	ANSP	Airspace user

	
	Resilience: additional headroom for spacing and sequence management
	
ANSP






	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Apply time-based separation instead of distance-based (arrival)
	
++
	
KPI10: Airport peak throughput

	
Capacity
	Capacity, throughput & utilization
	Improved categorisation of aircraft (arrival)
	
++
	KPI10: Airport peak throughput

	
Capacity
	
Capacity, throughput & utilization
	Reduce penalty caused by parallel dependent RWYs (departures)
	
++
	
KPI10: Airport peak throughput




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Capacity
	
Capacity, throughput & utilization
	Reduce wake turbulence impact from parallel RWY during crosswind (arrival)
	
++
	
KPI10: Airport peak throughput







WAKE-B4/1	En-route Wake Encounter Ground based
Prediction

Operational



Sixth edition of the GANP 	

Main Purpose New Capabilities Description
Maturity Level	-

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 En-route 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI




	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Avoid en-route wake vortex encounters
	
++
	KPI20: Number of aircraft accidents







WAKE-B4/2	En-Route Wake Encounter on-board flight management/mitigation

Operational


Sixth edition of the GANP 	

Main Purpose New Capabilities Description
Maturity Level	-

Human Factor Considerations
PLANNING LAYERS 		OPERATIONS 	
 Tactical-During ops 	 En-route 

DEPENDENCIES AND RELATIONS 	
There are currently no dependencies.

ENABLERS
There are currently no enablers.


DEPLOYMENT APPLICABILITY
Operational conditions: Main intended benefits:Benefitting stakeholder(s)
Operational description
Type



INTENDED PERFORMANCE IMPACT ON SPECIFIC KPAS AND KPIS

	KPA
	Focus Areas
	Most specific performance objective(s) supported
	KPI
Impact
	KPI

	
Safety
	
	Avoid en-route wake vortex encounters
	
++
	KPI20: Number of aircraft accidents




image2.png




image60.png




image606.png




image607.png




image608.png




image609.png




image610.png




image611.png




image61.png




image612.png




image613.png




image614.png




image615.png




image616.png




image617.png




image618.png




image62.png




image619.png




image63.png




image620.png




image621.png




image622.png




image64.png




image623.png




image624.png




image625.png




image626.png




image627.png




image628.png




image65.png




image629.png




image630.png




image631.png




image632.png




image633.png




image634.png




image635.png




image636.png




image637.png




image638.png




image639.png




image640.png




image641.png




image642.png




image643.png




image644.png




image645.png




image646.png




image647.png




image648.png




image649.png




image650.png




image651.png




image652.png




image653.png




image654.png




image655.png




image656.png




image657.png




image658.png




image3.png




image659.png




image660.png




image661.png




image662.png




image663.png




image664.png




image665.png




image666.png




image667.png




image668.png




image66.png




image669.png




image670.png




image671.png




image672.png




image673.png




image674.png




image675.png




image676.png




image677.png




image678.png




image679.png




image680.png




image681.png




image682.png




image683.png




image684.png




image685.png




image686.png




image687.png




image688.png




image689.png




image690.png




image691.png




image692.png




image693.png




image694.png




image695.png




image696.png




image697.png




image698.png




image699.png




image700.png




image701.png




image702.png




image703.png




image704.png




image705.png




image706.png




image707.png




image708.png




image709.png




image710.png




image711.png




image712.png




image713.png




image714.png




image715.png




image716.png




image717.png




image67.png




image718.png




image719.png




image720.png




image721.png




image722.png




image723.png




image724.png




image725.png




image726.png




image727.png




image68.png




image728.png




image729.png




image730.png




image731.png




image732.png




image733.png




image734.png




image735.png




image69.png




image736.png




image737.png




image738.png




image739.png




image4.png




image70.png




image740.png




image741.png




image742.png




image743.png




image744.png




image745.png




image746.png




image747.png




image748.png




image749.png




image71.png




image750.png




image751.png




image752.png




image753.png




image754.png




image755.png




image756.png




image757.png




image758.png




image759.png




image72.png




image760.png




image761.png




image762.png




image763.png




image764.png




image765.png




image766.png




image767.png




image768.png




image73.png




image769.png




image770.png




image771.png




image772.png




image773.png




image774.png




image775.png




image776.png




image777.png




image778.png




image74.png




image779.png




image780.png




image781.png




image782.png




image783.png




image75.png




image784.png




image785.png




image786.png




image787.png




image788.png




image789.png




image790.png




image76.png




image791.png




image792.png




image793.png




image794.png




image795.png




image796.png




image797.png




image798.png




image77.png




image799.png




image800.png




image801.png




image802.png




image803.png




image804.png




image78.png




image805.png




image806.png




image807.png




image808.png




image809.png




image810.png




image811.png




image812.png




image813.png




image814.png




image815.png




image816.png




image817.png




image818.png




image819.png




image820.png




image821.png




image822.png




image5.png




image823.png




image824.png




image825.png




image826.png




image827.png




image828.png




image829.png




image830.png




image831.png




image832.png




image833.png




image834.png




image835.png




image836.png




image837.png




image838.png




image839.png




image840.png




image841.png




image842.png




image843.png




image844.png




image845.png




image846.png




image847.png




image848.png




image849.png




image850.png




image851.png




image852.png




image853.png




image854.png




image855.png




image856.png




image857.png




image858.png




image859.png




image860.png




image861.png




image862.png




image863.png




image864.png




image865.png




image866.png




image867.png




image868.png




image869.png




image870.png




image871.png




image872.png




image873.png




image874.png




image875.png




image876.png




image877.png




image878.png




image6.png




image879.png




image880.png




image881.png




image882.png




image883.png




image884.png




image885.png




image886.png




image887.png




image888.png




image889.png




image890.png




image891.png




image892.png




image893.png




image894.png




image895.png




image896.png




image79.png




image897.png




image898.png




image899.png




image80.png




image900.png




image901.png




image902.png




image81.png




image903.png




image904.png




image905.png




image906.png




image907.png




image908.png




image909.png




image910.png




image911.png




image82.png




image912.png




image913.png




image914.png




image915.png




image916.png




image917.png




image918.png




image83.png




image919.png




image84.png




image920.png




image921.png




image922.png




image923.png




image924.png




image925.png




image926.png




image927.png




image928.png




image929.png




image930.png




image7.png




image85.png




image931.png




image932.png




image933.png




image934.png




image86.png




image935.png




image936.png




image937.png




image938.png




image87.png




image939.png




image940.png




image941.png




image942.png




image943.png




image944.png




image88.png




image945.png




image946.png




image947.png




image948.png




image949.png




image950.png




image89.png




image951.png




image952.png




image953.png




image954.png




image90.png




image955.png




image956.png




image957.png




image958.png




image959.png




image960.png




image961.png




image962.png




image963.png




image964.png




image91.png




image965.png




image966.png




image967.png




image968.png




image969.png




image970.png




image92.png




image971.png




image972.png




image973.png




image974.png




image93.png




image975.png




image976.png




image977.png




image978.png




image94.png




image979.png




image980.png




image981.png




image982.png




image8.png




image95.png




image983.png




image984.png




image985.png




image986.png




image96.png




image987.png




image988.png




image989.png




image990.png




image991.png




image992.png




image993.png




image97.png




image994.png




image995.png




image996.png




image997.png




image998.png




image999.png




image1000.png




image1001.png




image1002.png




image98.png




image1003.png




image1004.png




image1005.png




image1006.png




image1007.png




image1008.png




image1009.png




image1010.png




image99.png




image1011.png




image1012.png




image1013.png




image1014.png




image1015.png




image1016.png




image1017.png




image1018.png




image100.png




image1019.png




image1020.png




image1021.png




image1022.png




image1023.png




image1024.png




image1025.png




image1026.png




image101.png




image1027.png




image1028.png




image1029.png




image1030.png




image1031.png




image102.png




image1032.png




image103.png




image1033.png




image1034.png




image1035.png




image1036.png




image1037.png




image1038.png




image104.png




image1039.png




image1040.png




image9.png




image105.png




image1041.png




image1042.png




image1043.png




image1044.png




image1045.png




image106.png




image1046.png




image107.png




image1047.png




image1048.png




image1049.png




image1050.png




image108.png




image1051.png




image1052.png




image1053.png




image1054.png




image1055.png




image1056.png




image1057.png




image1058.png




image1059.png




image1060.png




image1061.png




image1062.png




image1063.png




image1064.png




image1065.png




image1066.png




image1067.png




image1068.png




image1069.png




image1070.png




image1071.png




image1072.png




image1073.png




image1074.png




image1075.png




image1076.png




image1077.png




image1078.png




image1079.png




image1080.png




image1081.png




image1082.png




image1083.png




image1084.png




image1085.png




image1086.png




image1087.png




image10.png




image1088.png




image1089.png




image1090.png




image1091.png




image1092.png




image109.png




image1093.png




image1094.png




image1095.png




image1096.png




image1097.png




image1098.png




image1099.png




image1100.png




image1101.png




image1102.png




image1103.png




image1104.png




image1105.png




image1106.png




image1107.png




image1108.png




image1109.png




image1110.png




image1111.png




image1112.png




image1113.png




image1114.png




image1115.png




image1116.png




image1117.png




image11.png




image1118.png




image1119.png




image1120.png




image110.png




image1121.png




image1122.png




image1123.png




image1124.png




image1125.png




image111.png




image1126.png




image1127.png




image1128.png




image1129.png




image1130.png




image1131.png




image112.png




image1132.png




image1133.png




image1134.png




image1135.png




image1136.png




image1137.png




image1138.png




image113.png




image1139.png




image1140.png




image1141.png




image1142.png




image1143.png




image1144.png




image1145.png




image1146.png




image1147.png




image114.png




image1148.png




image1149.png




image1150.png




image1151.png




image1152.png




image115.png




image1153.png




image116.png




image1154.png




image117.png




image1155.png




image1156.png




image1157.png




image1158.png




image1159.png




image1160.png




image118.png




image1161.png




image12.png




image119.png




image1162.png




image120.png




image1163.png




image121.png




image1164.png




image1165.png




image1166.png




image1167.png




image1168.png




image1169.png




image1170.png




image1171.png




image1172.png




image122.png




image1173.png




image1174.png




image1175.png




image123.png




image1176.png




image1177.png




image1178.png




image1179.png




image124.png




image1180.png




image1181.png




image1182.png




image1183.png




image1184.png




image1185.png




image1186.png




image1187.png




image1188.png




image1189.png




image1190.png




image1191.png




image1192.png




image1193.png




image1194.png




image1195.png




image1196.png




image1197.png




image1198.png




image1199.png




image1200.png




image13.png




image1201.png




image1202.png




image1203.png




image1204.png




image1205.png




image1206.png




image1207.png




image1208.png




image1209.png




image1210.png




image1211.png




image1212.png




image1213.png




image1214.png




image1215.png




image1216.png




image1217.png




image1218.png




image1219.png




image1220.png




image1221.png




image1222.png




image1223.png




image1224.png




image1225.png




image1226.png




image1227.png




image1228.png




image1229.png




image125.png




image1230.png




image1231.png




image1232.png




image1233.png




image1234.png




image1235.png




image1236.png




image1237.png




image1238.png




image1239.png




image1240.png




image1241.png




image1242.png




image1243.png




image1244.png




image1245.png




image1246.png




image1247.png




image1248.png




image1249.png




image1250.png




image1251.png




image1252.png




image1253.png




image1254.png




image1255.png




image1256.png




image1257.png




image1258.png




image1259.png




image1260.png




image1261.png




image1262.png




image1263.png




image1264.png




image126.png




image1265.png




image1266.png




image1267.png




image1268.png




image1269.png




image1270.png




image1271.png




image127.png




image1272.png




image1273.png




image1274.png




image1275.png




image128.png




image1276.png




image1277.png




image1278.png




image1279.png




image1280.png




image1281.png




image1282.png




image1283.png




image129.png




image1284.png




image1285.png




image130.png




image1286.png




image1287.png




image1288.png




image1289.png




image14.png




image131.png




image1290.png




image1291.png




image1292.png




image1293.png




image132.png




image1294.png




image1295.png




image1296.png




image1297.png




image1298.png




image1299.png




image1300.png




image1301.png




image1302.png




image1303.png




image133.png




image1304.png




image1305.png




image1306.png




image1307.png




image134.png




image1308.png




image1309.png




image1310.png




image1311.png




image135.png




image1312.png




image1313.png




image1314.png




image1315.png




image1316.png




image1317.png




image1318.png




image1319.png




image1320.png




image1321.png




image136.png




image1322.png




image1323.png




image1324.png




image1325.png




image1326.png




image1327.png




image1328.png




image1329.png




image1330.png




image1331.png




image1332.png




image1333.png




image1334.png




image1335.png




image1336.png




image1337.png




image1338.png




image1339.png




image1340.png




image1341.png




image1342.png




image1343.png




image1344.png




image1345.png




image1346.png




image1347.png




image137.png




image1348.png




image1349.png




image1350.png




image1351.png




image1352.png




image1353.png




image1354.png




image1355.png




image1356.png




image1357.png




image1358.png




image1359.png




image1360.png




image1361.png




image1362.png




image1363.png




image1364.png




image1365.png




image1366.png




image1367.png




image1368.png




image1369.png




image1370.png




image1371.png




image1372.png




image1373.png




image1374.png




image1375.png




image1376.png




image1377.png




image1378.png




image1379.png




image1380.png




image1381.png




image1382.png




image1383.png




image1384.png




image1385.png




image1386.png




image1387.png




image1388.png




image1389.png




image1390.png




image1391.png




image1392.png




image1393.png




image1394.png




image1395.png




image1396.png




image138.png




image1397.png




image1398.png




image1399.png




image1400.png




image1401.png




image1402.png




image1403.png




image1404.png




image15.png




image139.png




image1405.png




image1406.png




image1407.png




image1408.png




image1409.png




image1410.png




image1411.png




image1412.png




image1413.png




image1414.png




image140.png




image1415.png




image1416.png




image1417.png




image1418.png




image1419.png




image1420.png




image1421.png




image1422.png




image1423.png




image1424.png




image141.png




image1425.png




image1426.png




image1427.png




image1428.png




image1429.png




image1430.png




image1431.png




image1432.png




image1433.png




image1434.png




image1435.png




image1436.png




image1437.png




image1438.png




image1439.png




image1440.png




image1441.png




image1442.png




image1443.png




image1444.png




image142.png




image1445.png




image1446.png




image1447.png




image1448.png




image1449.png




image1450.png




image1451.png




image1452.png




image1453.png




image1454.png




image143.png




image1455.png




image1456.png




image1457.png




image1458.png




image1459.png




image1460.png




image1461.png




image1462.png




image144.png




image1463.png




image1464.png




image1465.png




image1466.png




image1467.png




image1468.png




image1469.png




image1470.png




image1471.png




image145.png




image1472.png




image1473.png




image1474.png




image1475.png




image1476.png




image1477.png




image1478.png




image146.png




image1479.png




image1480.png




image1481.png




image1482.png




image1483.png




image1484.png




image147.png




image1485.png




image1486.png




image1487.png




image1488.png




image16.png




image148.png




image1489.png




image1490.png




image1491.png




image1492.png




image1493.png




image1494.png




image1495.png




image1496.png




image1497.png




image149.png




image1498.png




image1499.png




image1500.png




image1501.png




image1502.png




image1503.png




image1504.png




image150.png




image1505.png




image1506.png




image1507.png




image1508.png




image1509.png




image1510.png




image151.png




image1511.png




image1512.png




image1513.png




image1514.png




image1515.png




image1516.png




image1517.png




image1518.png




image1519.png




image1520.png




image152.png




image1521.png




image1522.png




image1523.png




image1524.png




image1525.png




image1526.png




image1527.png




image1528.png




image1529.png




image153.png




image1530.png




image1531.png




image1532.png




image1533.png




image1534.png




image1535.png




image1536.png




image1537.png




image154.png




image1538.png




image1539.png




image1540.png




image1541.png




image1542.png




image1543.png




image1544.png




image1545.png




image1546.png




image1547.png




image155.png




image1548.png




image1549.png




image1550.png




image1551.png




image1552.png




image1553.png




image1554.png




image156.png




image1555.png




image1556.png




image1557.png




image157.png




image1558.png




image1559.png




image17.png




image158.png




image1560.png




image1561.png




image1562.png




image1563.png




image1564.png




image1565.png




image1566.png




image1567.png




image1568.png




image159.png




image1569.png




image1570.png




image1571.png




image1572.png




image1573.png




image160.png




image1574.png




image1575.png




image1576.png




image1577.png




image1578.png




image161.png




image1579.png




image1580.png




image1581.png




image1582.png




image1583.png




image1584.png




image1585.png




image1586.png




image1587.png




image1588.png




image1589.png




image1590.png




image1591.png




image1592.png




image1593.png




image1594.png




image1595.png




image1596.png




image1597.png




image162.png




image1598.png




image1599.png




image1600.png




image163.png




image1601.png




image1602.png




image1603.png




image164.png




image1604.png




image1605.png




image1606.png




image1607.png




image1608.png




image1609.png




image1610.png




image1611.png




image165.png




image1612.png




image1613.png




image166.png




image1614.png




image1615.png




image18.png




image167.png




image1616.png




image1617.png




image1618.png




image168.png




image1619.png




image1620.png




image1621.png




image1622.png




image1623.png




image1624.png




image1625.png




image1626.png




image169.png




image1627.png




image1628.png




image1629.png




image1630.png




image170.png




image1631.png




image1632.png




image1633.png




image1634.png




image1635.png




image1636.png




image1637.png




image1638.png




image171.png




image1639.png




image1640.png




image1641.png




image1642.png




image1643.png




image1644.png




image1645.png




image1646.png




image1647.png




image1648.png




image1649.png




image1650.png




image1651.png




image1652.png




image1653.png




image1654.png




image1655.png




image1656.png




image1657.png




image1658.png




image1659.png




image1660.png




image1661.png




image172.png




image1662.png




image1663.png




image1664.png




image1665.png




image1666.png




image1667.png




image1668.png




image1669.png




image1670.png




image1671.png




image1672.png




image1673.png




image1674.png




image1675.png




image1676.png




image1677.png




image1678.png




image1679.png




image1680.png




image1681.png




image1682.png




image1683.png




image1684.png




image1685.png




image1686.png




image173.png




image1687.png




image1688.png




image1689.png




image1690.png




image1691.png




image1692.png




image1693.png




image174.png




image1694.png




image1695.png




image1696.png




image175.png




image1697.png




image1698.png




image1699.png




image1700.png




image1701.png




image1702.png




image1703.png




image1704.png




image1705.png




image176.png




image1706.png




image1707.png




image1708.png




image177.png




image1709.png




image1710.png




image1711.png




image1712.png




image1713.png




image1714.png




image1715.png




image1716.png




image1717.png




image1718.png




image178.png




image1719.png




image1720.png




image1721.png




image1722.png




image1723.png




image1724.png




image1725.png




image1726.png




image1727.png




image1728.png




image179.png




image1729.png




image1730.png




image1731.png




image1732.png




image1733.png




image1734.png




image1735.png




image1736.png




image1737.png




image1738.png




image180.png




image1739.png




image1740.png




image1741.png




image1742.png




image1743.png




image1744.png




image1745.png




image1746.png




image1747.png




image1748.png




image181.png




image1749.png




image1750.png




image1751.png




image1752.png




image1753.png




image1754.png




image1755.png




image1756.png




image182.png




image1757.png




image1758.png




image1759.png




image1760.png




image1761.png




image1762.png




image1763.png




image183.png




image1764.png




image1765.png




image1766.png




image1767.png




image1768.png




image1769.png




image1770.png




image1771.png




image184.png




image1772.png




image1773.png




image1774.png




image1775.png




image1776.png




image1777.png




image1778.png




image1779.png




image1780.png




image1781.png




image1782.png




image1783.png




image1784.png




image1785.png




image1786.png




image1787.png




image1788.png




image1789.png




image1790.png




image1791.png




image1792.png




image1793.png




image1794.png




image1795.png




image1796.png




image1797.png




image1798.png




image1799.png




image1800.png




image1801.png




image1802.png




image1803.png




image1804.png




image1805.png




image1806.png




image1807.png




image1808.png




image1809.png




image1810.png




image1811.png




image1812.png




image1813.png




image1814.png




image1815.png




image1816.png




image1817.png




image1818.png




image1819.png




image1820.png




image1821.png




image1822.png




image1823.png




image1824.png




image1825.png




image1826.png




image1827.png




image1828.png




image1829.png




image1830.png




image185.png




image1831.png




image1832.png




image1833.png




image1834.png




image1835.png




image1836.png




image1837.png




image1838.png




image1839.png




image1840.png




image1841.png




image1842.png




image1843.png




image1844.png




image1845.png




image1846.png




image1847.png




image1848.png




image1849.png




image1850.png




image1851.png




image1852.png




image1853.png




image1854.png




image1855.png




image1856.png




image1857.png




image1858.png




image186.png




image1859.png




image1860.png




image1861.png




image1862.png




image1863.png




image1864.png




image1865.png




image187.png




image1866.png




image1867.png




image1868.png




image188.png




image1869.png




image189.png




image1870.png




image1871.png




image1872.png




image1873.png




image1874.png




image1875.png




image190.png




image1876.png




image1877.png




image1878.png




image1879.png




image1880.png




image1881.png




image1882.png




image1883.png




image191.png




image1884.png




image1885.png




image1886.png




image1887.png




image1888.png




image1889.png




image192.png




image1890.png




image1891.png




image1892.png




image1893.png




image1894.png




image1895.png




image1896.png




image1897.png




image193.png




image1898.png




image1899.png




image1900.png




image1901.png




image1902.png




image194.png




image1903.png




image1904.png




image1905.png




image1906.png




image1907.png




image1908.png




image1909.png




image1910.png




image19.png




image195.png




image1911.png




image1912.png




image1913.png




image1914.png




image1915.png




image1916.png




image1917.png




image1918.png




image1919.png




image1920.png




image1921.png




image1922.png




image1923.png




image1924.png




image1925.png




image1926.png




image1927.png




image1928.png




image196.png




image1929.png




image1930.png




image1931.png




image1932.png




image1933.png




image1934.png




image1935.png




image1936.png




image1937.png




image1938.png




image1939.png




image1940.png




image1941.png




image197.png




image1942.png




image1943.png




image1944.png




image198.png




image1945.png




image1946.png




image1947.png




image1948.png




image1949.png




image199.png




image1950.png




image1951.png




image1952.png




image200.png




image1953.png




image1954.png




image1955.png




image1956.png




image1957.png




image1958.png




image1959.png




image20.png




image201.png




image1960.png




image1961.png




image1962.png




image1963.png




image1964.png




image1965.png




image202.png




image1966.png




image1967.png




image1968.png




image1969.png




image1970.png




image1971.png




image203.png




image1972.png




image1973.png




image204.png




image1974.png




image1975.png




image1976.png




image1977.png




image1978.png




image205.png




image1979.png




image1980.png




image1981.png




image206.png




image1982.png




image1983.png




image1984.png




image207.png




image1985.png




image1986.png




image1987.png




image1988.png




image208.png




image1989.png




image1990.png




image1991.png




image1992.png




image1993.png




image1994.png




image1995.png




image1996.png




image1997.png




image1998.png




image1999.png




image2000.png




image2001.png




image21.png




image209.png




image2002.png




image2003.png




image2004.png




image2005.png




image2006.png




image2007.png




image2008.png




image2009.png




image2010.png




image210.png




image2011.png




image211.png




image2012.png




image2013.png




image2014.png




image2015.png




image2016.png




image2017.png




image2018.png




image2019.png




image212.png




image2020.png




image213.png




image2021.png




image2022.png




image2023.png




image2024.png




image2025.png




image2026.png




image2027.png




image214.png




image2028.png




image2029.png




image215.png




image2030.png




image2031.png




image2032.png




image2033.png




image216.png




image2034.png




image2035.png




image22.png




image217.png




image2036.png




image2037.png




image2038.png




image2039.png




image2040.png




image2041.png




image2042.png




image2043.png




image2044.png




image2045.png




image2046.png




image2047.png




image2048.png




image2049.png




image2050.png




image2051.png




image2052.png




image2053.png




image2054.png




image2055.png




image2056.png




image218.png




image2057.png




image2058.png




image2059.png




image2060.png




image2061.png




image2062.png




image23.png




image2063.png




image2064.png




image2065.png




image2066.png




image2067.png




image2068.png




image2069.png




image2070.png




image2071.png




image2072.png




image2073.png




image2074.png




image2075.png




image2076.png




image2077.png




image2078.png




image2079.png




image2080.png




image2081.png




image2082.png




image2083.png




image2084.png




image2085.png




image2086.png




image2087.png




image2088.png




image2089.png




image219.png




image2090.png




image2091.png




image2092.png




image2093.png




image2094.png




image220.png




image2095.png




image2096.png




image2097.png




image2098.png




image2099.png




image2100.png




image2101.png




image221.png




image2102.png




image2103.png




image222.png




image2104.png




image2105.png




image2106.png




image2107.png




image2108.png




image24.png




image223.png




image2109.png




image2110.png




image2111.png




image2112.png




image2113.png




image2114.png




image2115.png




image224.png




image2116.png




image2117.png




image2118.png




image2119.png




image2120.png




image2121.png




image2122.png




image2123.png




image2124.png




image2125.png




image225.png




image2126.png




image2127.png




image2128.png




image2129.png




image2130.png




image2131.png




image2132.png




image2133.png




image2134.png




image2135.png




image226.png




image2136.png




image2137.png




image2138.png




image2139.png




image227.png




image2140.png




image2141.png




image2142.png




image2143.png




image228.png




image2144.png




image2145.png




image2146.png




image2147.png




image229.png




image2148.png




image2149.png




image2150.png




image2151.png




image2152.png




image2153.png




image2154.png




image2155.png




image2156.png




image2157.png




image2158.png




image2159.png




image25.png




image2160.png




image2161.png




image2162.png




image2163.png




image2164.png




image2165.png




image2166.png




image2167.png




image2168.png




image230.png




image2169.png




image2170.png




image2171.png




image2172.png




image2173.png




image2174.png




image2175.png




image2176.png




image2177.png




image2178.png




image2179.png




image2180.png




image2181.png




image2182.png




image2183.png




image2184.png




image2185.png




image2186.png




image2187.png




image2188.png




image2189.png




image2190.png




image2191.png




image26.png




image231.png




image2192.png




image2193.png




image2194.png




image2195.png




image2196.png




image2197.png




image2198.png




image2199.png




image2200.png




image232.png




image2201.png




image233.png




image2202.png




image2203.png




image234.png




image2204.png




image2205.png




image2206.png




image2207.png




image2208.png




image2209.png




image2210.png




image235.png




image2211.png




image2212.png




image2213.png




image2214.png




image2215.png




image236.png




image2216.png




image2217.png




image2218.png




image2219.png




image2220.png




image2221.png




image2222.png




image237.png




image2223.png




image2224.png




image2225.png




image238.png




image2226.png




image239.png




image2227.png




image2228.png




image2229.png




image2230.png




image2231.png




image2232.png




image2233.png




image2234.png




image27.png




image2235.png




image2236.png




image2237.png




image240.png




image2238.png




image2239.png




image2240.png




image2241.png




image2242.png




image2243.png




image2244.png




image2245.png




image2246.png




image241.png




image2247.png




image2248.png




image242.png




image243.png




image244.png




image245.png




image246.png




image247.png




image248.png




image249.png




image250.png




image251.png




image252.png




image253.png




image254.png




image255.png




image256.png




image257.png




image28.png




image258.png




image259.png




image260.png




image261.png




image262.png




image263.png




image264.png




image265.png




image266.png




image267.png




image268.png




image269.png




image270.png




image271.png




image272.png




image273.png




image274.png




image29.png




image275.png




image276.png




image277.png




image278.png




image279.png




image280.png




image281.png




image30.png




image282.png




image283.png




image284.png




image285.png




image286.png




image287.png




image288.png




image289.png




image290.png




image31.png




image291.png




image292.png




image293.png




image294.png




image295.png




image296.png




image297.png




image32.png




image298.png




image299.png




image300.png




image301.png




image302.png




image303.png




image304.png




image305.png




image306.png




image307.png




image308.png




image309.png




image310.png




image311.png




image312.png




image313.png




image314.png




image315.png




image316.png




image317.png




image318.png




image319.png




image320.png




image321.png




image322.png




image323.png




image324.png




image325.png




image326.png




image327.png




image328.png




image329.png




image33.png




image330.png




image331.png




image332.png




image333.png




image334.png




image335.png




image336.png




image34.png




image337.png




image338.png




image339.png




image340.png




image341.png




image342.png




image343.png




image344.png




image35.png




image345.png




image346.png




image347.png




image348.png




image349.png




image36.png




image350.png




image351.png




image352.png




image353.png




image354.png




image355.png




image356.png




image357.png




image358.png




image359.png




image360.png




image361.png




image362.png




image363.png




image364.png




image365.png




image366.png




image367.png




image368.png




image369.png




image370.png




image371.png




image372.png




image373.png




image374.png




image375.png




image376.png




image377.png




image378.png




image379.png




image380.png




image381.png




image382.png




image383.png




image384.png




image385.png




image386.png




image387.png




image388.png




image389.png




image390.png




image391.png




image392.png




image37.png




image393.png




image394.png




image395.png




image396.png




image397.png




image398.png




image38.png




image399.png




image400.png




image401.png




image402.png




image403.png




image404.png




image405.png




image406.png




image39.png




image407.png




image408.png




image409.png




image410.png




image40.png




image411.png




image412.png




image413.png




image414.png




image415.png




image416.png




image417.png




image418.png




image419.png




image41.png




image420.png




image421.png




image422.png




image423.png




image424.png




image425.png




image426.png




image42.png




image427.png




image428.png




image429.png




image430.png




image431.png




image432.png




image433.png




image434.png




image43.png




image435.png




image436.png




image437.png




image438.png




image439.png




image440.png




image44.png




image441.png




image442.png




image443.png




image444.png




image445.png




image446.png




image447.png




image448.png




image449.png




image450.png




image451.png




image452.png




image453.png




image454.png




image455.png




image456.png




image457.png




image458.png




image459.png




image460.png




image461.png




image462.png




image463.png




image464.png




image465.png




image466.png




image467.png




image468.png




image469.png




image470.png




image471.png




image45.png




image472.png




image473.png




image474.png




image475.png




image476.png




image477.png




image478.png




image46.png




image479.png




image480.png




image47.png




image481.png




image482.png




image483.png




image484.png




image485.png




image486.png




image487.png




image488.png




image489.png




image48.png




image490.png




image491.png




image492.png




image493.png




image494.png




image495.png




image496.png




image497.png




image49.png




image498.png




image499.png




image500.png




image501.png




image50.png




image502.png




image503.png




image504.png




image505.png




image506.png




image507.png




image508.png




image509.png




image510.png




image511.png




image512.png




image513.png




image514.png




image515.png




image516.png




image517.png




image518.png




image519.png




image520.png




image521.png




image522.png




image523.png




image524.png




image525.png




image526.png




image527.png




image528.png




image51.png




image529.png




image530.png




image531.png




image532.png




image533.png




image534.png




image535.png




image536.png




image537.png




image538.png




image539.png




image540.png




image541.png




image1.png
........




image542.png




image543.png




image544.png




image545.png




image546.png




image547.png




image548.png




image549.png




image550.png




image551.png




image552.png




image553.png




image554.png




image555.png




image52.png




image556.png




image557.png




image558.png




image53.png




image559.png




image560.png




image561.png




image562.png




image563.png




image564.png




image565.png




image566.png




image567.png




image54.png




image568.png




image569.png




image570.png




image571.png




image55.png




image572.png




image573.png




image574.png




image575.png




image56.png




image576.png




image577.png




image578.png




image579.png




image580.png




image581.png




image582.png




image583.png




image57.png




image584.png




image585.png




image58.png




image586.png




image587.png




image588.png




image589.png




image590.png




image591.png




image592.png




image593.png




image594.png




image595.png




image59.png




image596.png




image597.png




image598.png




image599.png




image600.png




image601.png




image602.png




image603.png




image604.png




image605.png




