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SUMMARY 

This paper presents the initial draft Asia/Pacific Seamless ATM Plan for consideration in 
terms of its structure and general direction.  

This paper relates to –   
 
Strategic Objectives: 

A: Safety – Enhance global civil aviation safety 
C: Environmental Protection and Sustainable Development of Air Transport – 

Foster harmonized and economically viable development of international civil 
aviation that does not unduly harm the environment 

 
Global Plan Initiatives:  
GPI-1  Flexible use of airspace  
GPI-2  Reduced vertical separation minima 
GPI-3  Harmonization of level systems 
GPI-4  Alignment of upper airspace classifications 
GPI-5  RNAV and RNP (Performance-based navigation) 
GPI-6  Air traffic flow management 
GPI-7  Dynamic and flexible ATS route management 
GPI-8  Collaborative airspace design and management 
GPI-9  Situational awareness 
GPI-10  Terminal area design and management 
GPI-11  RNP and RNAV SIDs and STARs 
GPI-12  Functional integration of ground systems with airborne systems 
GPI-13  Aerodrome design and management 
GPI-14  Runway operations 
GPI-15  Match IMC and VMC operating capacity 
GPI-16  Decision support systems and alerting systems 
GPI-17  Data link applications 
GPI-18  Aeronautical information 
GPI-19  Meteorological Systems 
GPI-20  WGS-84 
GPI-21  Navigation systems 
GPI-22  Communication infrastructure 
GPI-23  Aeronautical radio spectrum 
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1. INTRODUCTION 

1.1 In accordance with the APSAPG Terms of Reference (TOR), a draft Seamless ATM Plan 
outline was required to be developed for APANPIRG/23 (10-14 September 2012), with the completed 
Plan to be submitted to APANPIRG/24 in 2013.  

2. DISCUSSION 
 
2.1 An early draft Seamless ATM Plan has been developed by the Secretariat from existing 
material and from key stakeholders, and is appended at Attachment A.   

2.2 It is intended that APSAPG/2 participants review the content in black text, including 
headings, and provide feedback as to the appropriateness of the early draft.  If agreed, the black text 
will form the basis of the draft plan submitted to APANPIRG/23.  The following Draft Conclusion is 
presented for consideration by the meeting: 

Draft Conclusion APSAPG/2-2 Draft Asia/Pacific Seamless ATM Plan 

That, the Draft Asia/Pacific Seamless ATM Plan at Appendix X to the Report 
containing the basic structure, introductory material and Seamless ATM Principles be 
adopted. 

2.3 The grey text is intended to provide an indication of the work that is being developed, but 
it is far from complete and is thus in very early draft form.  In this connection, it is not intended to 
discuss any of the grey text at APSAPG/2.  However, participants should be encouraged to submit 
information that builds on this material before the end of 2012, so that it can be compiled and 
presented for discussion at APSAPG/3.  States are particularly encouraged to provide data and metrics 
that will provide a more robust regional specification or expectation. 

3. ACTION BY THE MEETING 
 
3.1 The meeting is invited to:  

a) note the information contained in this paper;  

b) agree to the Draft Conclusion regarding the Draft Asia/Pacific Seamless ATM Plan; 
and 

c) discuss any relevant matters as appropriate. 

 
…………………………. 
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INTRODUCTION 

Seamless ATM 

1.1 The 46th Directors General Civil Aviation (DGCA) Conference (Osaka, October 2009) 
was the genesis of Asia/Pacific Seamless Air Traffic Management1 (ATM) discussion, endorsing the 
Kansai Statement (Appendix 1).  The DGCA Conference requested the Asia/Pacific Air Navigation 
Planning and Implementation Regional Group (APANPIRG) to take a lead role in development of 
Seamless ATM in the Asia/Pacific.  

1.2 The ICAO Asia/Pacific (APAC) Seamless Air Traffic Management (ATM) Symposium 
and Ad Hoc Meeting (Bangkok, Thailand, 15 to 17 August 2011) developed: 

a) proposed Asia/Pacific Seamless ATM Planning Group (APSAPG) objectives; 

b) draft Seamless ATM principles; 

c) civil/military cooperation Seamless ATM aspects; 

d) the requirement for Aviation System Block Upgrade (ASBUs) to form a key part of 
Seamless ATM planning; and 

e) the need for a capabilities matrix to provide a target and means of progressing to the 
Seamless ATM objectives. 

1.3 The Global Air Navigation Industry Symposium (GANIS, Montréal, 20-23 September 
2011) introduced the ASBU concept.  This inferred an iterative improvement, from Block 0 (zero) to 
3. Although the implementation of all ABSU elements were not mandatory, it was intended to achieve 
the highest level of conformance; thus supporting global interoperability and Seamless ATM.  

1.4 APANPIRG/22 agreed to the creation of APSAPG in 2011 under Decision 22/56, with a 
primary goal to develop an Asia/Pacific Seamless ATM Plan (henceforth known as the ‘Plan’). 

1.5 References within the Plan to ‘States’ are intended to include Special Administrative 
Regions and territories.  A List of Abbreviations is included at Appendix 2.   

1.6 The Plan does not refer to ‘continental’, ‘remote’ and ‘oceanic’ areas to describe an 
assumed geographical area of application, as many Asia/Pacific States have islands or archipelagos 
that can support a higher density of CNS systems than an ‘oceanic’ environment.  Thus the Plan 
categorises airspace by reference to its CNS (Communications, Navigation and Surveillance) 
capability as: 

a) Category A: terminal operations;  

b) Category B: en-route airspace within direct2 ATS communications and surveillance 
coverage; and  

c) Category C: en-route airspace not within direct ATS communications and 
surveillance coverage.  

                                                      

 

1 Seamless ATM is the term used in this Plan to describe all aspects of flight operation from airport gate to 
airport gate, such as aerodrome operations, Air Traffic Control (ATC) and the provision of navigation aids. 

2 Services that do not depend on a third party Communication Service Provider (CSP) 
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Plan Objective 

1.7 The Plan objective is to facilitate Asia/Pacific Seamless ATM operations, by developing 
and deploying ATM systems capable of ensuring safety and efficiency of air transport throughout the 
Asia/Pacific until 2030.  The Plan is intended to provide a framework for a transition to a Seamless 
ATM environment, in order to meet future performance requirements.  Figure 1 and Figure 2 provide 
data indicating the projected air traffic growth which has necessitated the Seamless ATM approach.  

 
 Figure 1: Passenger Traffic Forecasts – Top Traffic Flows in 2030 (ICAO 2010) 

 
 Figure 2: Top 10 Traffic Flows in 2030 (ICAO 2010) 

1.8 The overall objective is to provide the basis for timely, coordinated and efficient 
deployment of the new technologies and procedures across the Region, taking into account individual 
State obligations and ICAO initiatives, including the Global Air Navigation Plan (GANP, ICAO Doc 
9750).  In this context, the Plan incorporates and builds upon the Asia/Pacific Air Traffic Flow 
Management (ATFM) Concept of Operations and the Asia/Pacific Air Navigation Concept of 
Operations (both hereinafter referred to as ‘CONOPS’), effectively superseding these frameworks.   

1.9 The Plan provides the opportunity for the Asia/Pacific to obtain the benefit of research 
and development currently being conducted by the NextGen programme (United States of America), 
the European Single European Sky ATM Research (SESAR), and Japanese Collaborative Actions for 
Renovation of Air Traffic Systems (CARATS). 

1.10 This Plan addresses the full range of ATM stakeholders, including civil and military 
ANS providers, civil and military aerodrome operators as well as civil3 and military airspace users.  
The Plan has been developed in consultation with States and International Organizations (IO). 

                                                      

 

3 Civil airspace users include scheduled aviation, business aviation and general aviation. 
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1.11 ASBU Block 0 modules contain technologies, systems and procedures which were 
expected to be available from 2013.  However, the Plan also has references to ASBU Block 1, 2 and 3 
modules, which have an expectation of deployment from 2018, 2023 and 2028 respectively.  Where 
such technology, systems and procedures are available earlier than these dates and appropriate 
deliverables can be provided, the intention is to establish aggressive implementation schedules in 
order to provide the earliest possible benefits. 

Air Navigation Service Provider Summary 

1.12 Air Navigation Service Provider (ANSP)  xx 

Aerodrome Operator Summary 

1.13 x 

Civil Airspace User Summary 

1.14 x 

Military Airspace User Summary 

1.15 x 

1.16  
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Plan Structure 

1.17 The Plan references different levels.  At the top level is a global perspective, which is 
guided mainly by references to the GANP and the Global ATM Operational Concept (Doc 9854).  
Beneath this is regional planning primarily provided by this Plan and other regional guidance 
material, in order to define the goals and means of meeting objectives for State planning, such as: 

• Regional Air Navigation Plan (ANP) objectives; 

• the Seamless ATM performance framework with a focus on technological and 
human performance within ASBU Block 0 elements, non-ASBU elements 
(mainly emanating from the CONOPS), and civil/military cooperation elements; 

• a deployment plan with specific operational improvements, transition 
arrangements, expected timelines and implementation examples; and 

• an overview of financial outcomes and objectives, cross-industry business and 
performance/risk management planning. 

1.18 The intended Plan readership at the top level are policymakers and Director Generals, 
whereas lower levels are intended for airspace planners and ANSPs, aerodrome operators, airlines and 
military agencies.  In response, States should provide commitments and agreed implementation 
actions acknowledged by stakeholders, in order to contribute to achieving the objectives of Seamless 
ATM and the requisite performance objectives in the areas of safety, environment, capacity and cost-
efficiency. 

1.19 ICAO Doc 9854 contains a vision of an integrated, harmonized, and globally 
interoperable ATM System, with a planning horizon up to and beyond 2025.  The ICAO Manual on 
Global Performance of the Air Navigation System (ICAO Doc 9883) provides guidance on 
implementing a performance-oriented ATM System.  The Manual on ATM System Requirements 
(ICAO Doc 9882) contains system requirements related to the eleven Key Performance Areas 
(KPA), as well as a number of general performance oriented requirements.  In accordance with the 
expectations of these documents, the Plan establishes the following performance objectives to 
facilitate Seamless ATM operations, for implementation in the 2015 – 2025  timeframe: 

a) Standard Routes and Airspace Specifications (SRAS); and 

b) Minimum ATM Service Specifications (MASS).  

1.20 The Asia/Pacific Regional Air Navigation Plan (Doc 9673) is expected to incorporate 
key components of this Plan, such as the SRAS and MASS, and information on the mechanisms that 
enable these objectives to be met.  However, in order for all administrations to incorporate these 
regional performance expectations into their planning and implementation processes, it is important 
that the Plan is endorsed by Asia/Pacific Directors General.  In addition, political buy-in would be 
greatly enhanced by endorsement from regional political bodies, such as the: 

• Association of Southeast Asian Nations (ASEAN); 

• Asia Pacific Economic Cooperation (APEC); and  

• South Asian Association for Regional Cooperation (SAARC). 

1.21 Appendix 6 provides an example of a Seamless ATM planning framework developed by 
New Zealand. 
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SEAMLESS ATM PRINCIPLES  

Definition   

2.1 APSAPG noted the following description as the CANSO definition of Seamless ATM: 

Seamless ATM operations is defined as ATM operations in contiguous airspace that is 
technically and procedurally interoperable, universally safe, and in which all categories 
of airspace users transition between Flight Information Regions, or other vertical or 
horizontal boundaries, without requiring a considered action to facilitate that transition 
and without any noticeable change in:  
 
1) Type or quality of service received; 
2) Air navigation and communications performance standards; and  
3) Standard practices to be followed. 

2.2 The objectives of Seamless ATM were agreed by APSAPG/1 as follows: 

The objective of Seamless ATM was the safe and interoperable provision of harmonized 
and consistent air traffic management service provided to a flight, appropriate to the 
airspace category and free of transitions due to a change in the air navigation service 
provider or Flight Information Region. 

2.3 There were considered to be three major areas of Seamless ATM Principles, involving 
People (human performance), Facilities (physical equipment), and Technology and Information.  The 
53 Principles are included as Appendix 3, and are referenced in the Recommendations as appropriate. 
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SPECIFICATIONS AND IMPLEMENTATION  

Aviation System Block Upgrade (ASBU) 

Background 

3.1 At the Global level ICAO initiated the ASBU initiative as a programme framework that 
develops a set of ATM solutions or upgrades that exploits current equipage, establishes a transition 
plan and enables global interoperability.  ASBUs comprise a suite of modules organised into flexible 
and scalable building blocks, where each module represents a specific, well bounded improvement.  
The building blocks that can be introduced and implemented in a State or a region depending on the 
need and level of readiness, while recognizing that all the modules are not required in all airspaces. 
The ASBUs describe a way to apply the concepts defined in the Doc 9854 with the goal of 
implementing regional performance improvements, and are used in the proposed new edition of the 
GANP to guide implementation. 

3.2 ICAO estimated that US$120 billion would be spent on the transformation of air 
transportation systems in the next ten years.  While NextGen and SESAR accounted for a large share 
of this spending, parallel initiatives are underway in many areas including the Asia/Pacific, North and 
Latin America, Russia, Japan and China.  ATM modernization was a very complex but necessary 
task, given the benefit of these initiatives as traffic levels rise.  It was clear that to safely and 
efficiently accommodate the increase in air traffic demand — as well as respond to the diverse needs 
of operators, the environment and other issues, it was necessary to renovate ATM systems, to provide 
the greatest operational and performance benefits. 

3.3 ASBU were comprised of a suite of modules, each having the following qualities: 

• a clearly-defined measurable operational improvement and success metric; 

• necessary equipment and/or systems in aircraft and on ground along, with an 
operational approval or certification plan; 

• standards and procedures for both airborne and ground systems; and 

• a positive business case over a clearly defined period of time. 

Asia/Pacific ASBU Seamless ATM Implementation  

3.4 ASBU Block 0 modules were incorporated into the Seamless ATM framework used to 
assess the uptake by Asia/Pacific States.  State Letter T3/10.1.21 – AP048/12 (ATM) dated 12 April 
2012 requested States to identify their current status of, inter alia, ASBU implementation.  

3.5 B0-05 Performance Improvement Area (PIA)4 Continuous Descent Operations: 
Continuous Descent Operations (CDO), Standard Instrument Arrival (STAR).  GPI-11 RNP and 
RNAV Standard Instrument Departures (SIDS) and Standard Terminal Arrivals (STARS).  

• Asia/Pacific implementation status as at 1 July: 47%.   

• Implementation Priority: 2 (recommended upgrade). 

3.6 B0-10 PIA3 Enhanced En-route Trajectories Flexible Use Airspace (FUA), User 
Preferred Routes (UPR), Dynamic Airborne Re-route Planning (DARP).  GPI-1 FUA, GPI-7 
Dynamic and Flexible ATS Route Management, GPI-8 Collaborative Airspace Design and 
Management.  

• Asia/Pacific implementation status as at 1 July: 37%.   
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• Implementation Priority: 1 (critical upgrade). 

3.7 B0-15 PIA1 Runway Sequencing: Arrival Manager (AMAN), Departure Manager 
(DMAN).  US TBFM and EUROCONTROL AMAN/DMAN provide the necessary procedures. 
Procedures for extension of metering into en-route airspace may be necessary, as well as automation 
support for synchronization of arrival sequencing, departure sequencing and surface information.  
ATM personnel training on automation support and operational standards and procedures will be 
necessary.   

• Asia/Pacific implementation status as at 1 July: 14%.   

• Implementation Priority: 2 (recommended upgrade). 

3.8 B0-20 PIA4 Flexible and Efficient Departure Profiles Continuous Climb Operations 
(CCO), Standard Instrument Departures (SID).  GPI-11 RNP and RNAV SIDs and STARS.   

• Asia/Pacific implementation status as at 1 July: 17%.   

• Implementation Priority: 2 (recommended upgrade). 

3.9 B0-25 PIA2 Ground – Ground Integration and Interoperability: ATS Inter-facility Data-
link Communications (AIDC).     

• Asia/Pacific implementation status as at 1 July: 31%.   

• Implementation Priority: 1 (critical upgrade). 

3.10 B0-30 PIA2 Digital Aeronautical Information Management (AIM).   

• Asia/Pacific implementation status as at 1 July: 12%.   

• Implementation Priority: 1 (critical upgrade). 

3.11 B0-35 PIA3 Network Flow Management ATFM: GPI-6 Air Traffic Flow Management 
(ATFM).  GPI-10 Terminal Area Design and Management.     

• Asia/Pacific implementation status as at 1 July: 26%.   

• Implementation Priority: 1 (critical upgrade). 

3.12 B0-40 PIA4 En-route Data-link: Automatic Dependent Surveillance-Contract (ADS-C), 
Controller Pilot Data-link Communications (CPDLC).  In areas where the provision of direct ATS 
surveillance is possible, ATC separation must be based on these surveillance systems (i.e. radar, 
multilateration and ADS-B).  ADC-C and CPDLC with backup provided by High Frequency (HF) 
and/or Satellite Voice Communications (SATVOICE) within Category C airspace (CONOPS).  Make 
use of ADS-C where technical constraint or cost benefit analysis does not support the use of ADS-B, 
SSR or Multilateration (Regional Surveillance Strategy).   

• Asia/Pacific implementation status as at 1 July: 44%.   

• Implementation Priority: 1 (critical upgrade). 

3.13 B0-65 PIA1 Airport Accessibility: performance-based navigation (PBN) procedures with 
vertical guidance.  Documents providing guidance: PBN Manual, GNSS Manual, Annex 10, PANS-
OPS Volume 1, Manual on Testing of Radio Navigation Aids (Doc 8071), Volume II Quality 
Assurance Manual for Flight Procedure Design (Doc 9906).  Avionics: Basic IFR Avionics (TSO 
C129 with RAIM), Basic IFR GNSS receivers with Baro-VNAV, SBAS avionics (TSO C145/146), 
GBAS receivers (TSO C161/162).   

• Asia/Pacific implementation status as at 1 July: 31%.  
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• Implementation Priority: 2 (recommended upgrade).  

3.14 B0-70 PIA1 Enhanced Wake Turbulence Separations.  Automation support (Decision 
Support Tools) to enable the correct wake category assignment of aircraft for advanced wake 
turbulence standards4 to controllers is required.  For Wake Turbulence Mitigation for Departures 
(WTMD), prediction of crosswind strength and direction display would be required at the controller 
position.  A human factors safety assessment would need to be conducted to determine whether 
advanced standards were required.  There may be also flight plan implications for this standard to be 
applied correctly.   

• Asia/Pacific implementation status (of current standards) as at 1 July: 20%.   

• Implementation Priority: 3 (may not be universally applied). 

3.15 B0-75 PIA1 Improved Runway Safety: Advanced Surface Movements Guidance Control 
Systems (ASMGCS) and Cockpit Moving Map where weather conditions and capacity warrant.  
Implementation of ASMGCS and Cockpit Moving Map may not be a high priority in the Asia/Pacific 
except at high density aerodromes where the cost benefits of mandating this were positive.  GPI-9 
Situational Awareness: operational implementation of data link-based surveillance, GPI-15 Match 
IMC and VMC Operating Capacity: improve the ability of aircraft to manoeuvre on the aerodrome 
surface in adverse weather conditions.   

• Asia/Pacific implementation status as at 1 July: 32%.   

• Implementation Priority: 3 (may not be universally applied). 

3.16 B0-80 PIA1 Airport CDM: GPI-13 Airport Collaborative Decision-Making.  Material 
from the ICAO CDM Manual is being incorporated into the ATFM Manual.   

• Asia/Pacific implementation status as at 1 July: 17%.   

• Implementation Priority: 2 (recommended upgrade). 

3.17 B0-84 PIA3 Ground-Based ATS Surveillance: Automatic Dependent Surveillance-
Broadcast (ADS-B), multilateration (MLAT).  GPI-17 Data Link Applications.   

• Asia/Pacific implementation status as at 1 July: 43%.   

• Implementation Priority: 1 (critical upgrade). 

3.18 B0-85 PIA3 Air Traffic Situational Awareness: ADS-B OUT enabled for airborne 
surveillance.   

• Asia/Pacific implementation status as at 1 July: 22%.   

• Implementation Priority: 2 (recommended upgrade). 

3.19 B0-86 PIA3 Climb/Descent Procedures using ADS-B In-trail Procedure (ITP).  This 
element is applicable only for those ANSPs that provide services within Category C airspace, and 
may be considered superfluous in airspace where 30/30NM separation is applied using RNP4 or other 
more efficient standards, as ITP requires a higher workload and more steps to apply correctly.  In this 
regard, ITP is an optional element, primarily for higher density Category C airspace with OTS.   

• Asia/Pacific implementation status as at 1 July: 19%.   
                                                      

 

4 The new wake turbulence categories and standards were still in development 
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• Implementation Priority: 3 (may not be universally applied). 

3.20 B0-101 PIA3 Airborne Collision Avoidance System Improvements: ACAS (Airborne 
Collision Avoidance System (Traffic Collision Avoidance System or TCAS version 7.0 or 7.1).  
Increase the effectiveness of surveillance and collision avoidance systems through mandatory use of 
pressure altitude reporting transponders (Regional Surveillance Strategy).  Traffic Collision 
Avoidance System (TCAS) version 7.0 or 7.1 was the expected standard, however given the extra cost 
implications for version 7.1, an economic analysis should be conducted to establish whether a State 
would require this equipage. 

• Asia/Pacific implementation status as at 1 July: 44%.   

• Implementation Priority: 2 (recommended upgrade). 

3.21 B0-102 PIA3 Ground-Based Safety Nets:  Short Term Conflict Alert (STCA), Area 
Proximity Warning (APW), Minimum Safe Altitude Warning (MSAW).  1090ES and DO-260/260A 
and 260B capability are the standard ground-based data-link systems.  Universal Access Transceiver 
(UAT) is optional when additional general aviation data-link services are to be provided.     

• Asia/Pacific implementation status as at 1 July: 36%.   

• Implementation Priority: 1 (critical upgrade). 

3.22 B0-105 PIA 2: Meteorological Forecasts, Warnings and Alerts: Aerodrome warnings, 
including windshear.  World Area Forecast Centre (WAFC), Volcanic Ash Advisory Centre (VAAC), 
and Tropical Cyclone Advisory Centre (TCAC) forecasts.  GPI-19: improving the availability of 
meteorological information in support of a seamless global ATM system.  There is a linkage between 
the Asia/Pacific Regional ATM Contingency Plan and this element through the exchange of 
meteorological information between meteorological organisations and ANSPs.  

• Asia/Pacific implementation status as at 1 July: 37%.   

• Implementation Priority: 2 (recommended upgrade). 
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Global and Regional Elements  

Airport Operations  

3.23 Aerodrome Certification.  GPI-13 Aerodrome Design and Management: the 
implementation of management and design strategies to improve movement area utilization.  
Asia/Pacific implementation status as at 1 July: 37%. 

3.24 Aerodrome Capacity Analysis.  GPI-14 Runway Operations: maximize runway 
capacity.  Determination of runway, taxiway, and gate rates, including Low Visibility Operations 
(LVO); and passenger movement analysis.  Asia/Pacific implementation status as at 1 July: 32%. 

Airspace  

3.25 Flight Information Regions (FIRs): FIR boundaries should not limit the delivery of 
surveillance separation services.  Where possible the number of FIRs (by definition, amalgamating 
Area Control Centres) should be minimized, particularly along traffic flows.  FIRs should not 
necessarily be based strictly on the boundaries of sovereign territories (CONOPS).  Asia/Pacific 
implementation status as at 1 July: 34%. 

3.26 Airspace Classification. GPI-4 Alignment of Upper Airspace Classifications: the 
harmonization of upper airspace and associated traffic handling through application of a common 
ICAO ATS Airspace Class above an agreed division level.  Asia/Pacific implementation status as at 1 
July: not analysed. 

3.27 Reduced Vertical Separation Minimum (RVSM).  GPI-2: the optimization of the 
utilization of airspace and enhanced aircraft altimetry systems.  GPI-3 Harmonization of Level 
Systems: the adoption by all States of the ICAO Flight Level Allocation Scheme (FLOS) based on feet 
as contained in Appendix 3a to Annex 2.  Asia/Pacific implementation status as at 1 July: 95% (China 
and the DPRK have not adopted GPI-3).  

3.28 Airspace Priority. In each case where any aircraft that does not meet specified 
requirements, it should receive a lower priority, except where prescribed (such as for State aircraft, 
CONOPS).  Flight Level Allocation Schemes (FLAS) should not be used, unless within Category C 
airspace and priority is given to higher density ATS routes over lower density ATS routes.  FLAS 
should comply with Annex 2, Appendix 3a unless part of an Organised Track System (OTS) as used 
in the North Pacific.  Asia/Pacific implementation status as at 1 July: not analysed. 

Performance-based Navigation 

3.29 ATS routes. Above FL195 and within terminal controlled airspace (CTA and CTR) 
associated with major international aerodromes, ATS routes should be PBN routes, with an 
appropriate specification determined by the Airspace Authority (such as en-route RNP2, terminal 
RNP1/0.3) based on the GANP and the Regional Navigation Strategy (CONOPS).  GPI-5: RNAV and 
RNP (Performance-based Navigation): The incorporation of advanced aircraft navigation capabilities 
into the air navigation system infrastructure.  Asia/Pacific implementation status as at 1 July: 26%. 

ATS Surveillance Services 

3.30 ATC Separation.  In areas where the provision of direct ATS surveillance is possible, 
ATC separation must be based on these surveillance systems (i.e. radar, multilateration and ADS-B).  
Ensure provision of communication, navigation, and data management capabilities necessary to make 
optimal use of surveillance systems.  Enhance ATM automation tools and safety nets through the use 
of aircraft-derived data such as flight identification, trajectories and intentions (Regional Surveillance 
Strategy).  Asia/Pacific implementation status as at 1 July: 31%. 
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3.31 Civil Data-Sharing.  The provision of ATS surveillance data between civil ANSPs 
suitably filtered as appropriate in terms of national security.  Improve safety through sharing of ATS 
surveillance data across FIR boundaries (Regional Surveillance Strategy).  Asia/Pacific 
implementation status as at 1 July: 19%. 
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Civil/Military Cooperation 

Flexible Use Airspace 

3.32 One of the key enablers for improvement of ATM efficiencies espoused by Doc 9854 
(Global ATM Operational Concept) was the use of Flexible Use Airspace (FUA).  This is an airspace 
management concept based on the principle that airspace should not be designated as purely civil or 
military, but rather as a continuum in which all user requirements are accommodated to the greatest 
possible extent.  FUA normally referred to the activation and use of either Special Use Airspace 
(SUA) or controlled airspace.   

Special Use Airspace 

3.33 The establishment and operation of Special Use Airspace (SUA) requires careful 
assessment, review and management, to ensure the most appropriate airspace designation is used, and 
the airspace is operated in a cooperative manner.  This is ordinarily only possible through discussion 
between military and civil parties.  Thus a key to effective FUA are decisions on a risk-based 
assessment, determine the risks or security issues involved, through coordinated and cooperative 
methods if at all possible. 

3.34 In many parts of the Asia/Pacific, there were prohibited areas which, despite the name, 
aircraft operations (especially military) were not completely prohibited, but restricted to a greater or 
lesser degree.  The reasons for use of SUA vary, but were often for ‘national security’ or the presence 
of sensitive installations.  Modern satellite and specialized remote photography platforms can make 
the concern regarding imagery from overflying civilian aircraft less relevant.   

3.35 Restricted areas designed to segregate civil aircraft from airborne military operations or 
ordnance firing would be expected when the risk of an accident for non-segregated operations was 
higher than acceptable.  However, lower risk military operations (such as using small caliber weapons 
at an established firing range) may only require the establishment of a danger area or even no SUA, if 
any projectiles are contained within the safety template to a high degree of confidence and the 
template does not extend into navigable airspace.  Thus the type, dimensions, activation notice and 
duration of SUA activity should be appropriate and commensurate with the type of activity affecting 
the airspace. 

3.36 Annex 2 Rules of the Air states that restricted areas were airspace of defined dimensions, 
above the land areas or territorial waters of a State, which means that restricted areas must not be 
designated over the high seas or in airspace of undetermined sovereignty. 
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Civil/Military Coordination 

3.37 APANPIRG/9 (August 1998) developed the following guidelines for civil/military 
cooperation in the following areas: military procedures, aeronautical facilities and ground services, 
civil and military ATS unit personnel, airspace, research and development, common terminology, 
abbreviations rules and procedures, military exercises, and non-sensitive military data. 

• If at all possible, military training should be conducted in locations and/or at times 
that do not adversely affect civilian operations, particularly those associated with 
major aerodromes. This requires strategic planning by formal civil/military 
coordination bodies. 

• Consideration of the interoperability and operations of military systems is an 
integral part of a Seamless ATM environment.  With increasingly complex aircraft 
equipage civil requirements, non-compliant military or other State aircraft may 
become more difficult to manage using special handling Status (STS).  The 
limitations or requirements of military aircraft cockpits, avionics and airframes may 
even preclude some civil systems, and yet military aircraft still need to transit 
airspace used predominantly by civil operations.  

• Military participation at civil ATM meetings and within ATS Centres will often lead 
to a better understanding of civil needs, as well as military requirements, including 
the operation of Unmanned Aircraft Systems (UAS).  UAS have been predominately 
used by the military in segregated airspace, but now many forms of State missions 
including customs, immigration and police operations are being planned, as well as 
a myriad of potential civil uses.   

• Responses to Search and Rescue (SAR), Civil Defence (normally natural disaster 
emergencies), and national security events will inevitably require civil/military 
coordination so this needs to be taken into account during the planning for such 
operations.  As these occurrences could involve a number of States, regional 
civil/military planning was crucial in order to reduce the response time for 
emergency services to aid those in need.  The response to an international aviation 
SAR event may well involve a location over the high seas, so all States should have 
SAR agreements with neighbouring nations to ensure that SAR services were 
unimpeded to the maximum possible extent.  

3.38 The Asia/Pacific Civil/Military Cooperation Seminar/Workshop (Bangkok, 28 February 
to 1 March 2012) recommended that the following civil/military cooperation/coordination principles 
and practices should be elevated to the highest political level in the Asia/Pacific regions: 

• civil/military working arrangements should be enacted where discussion of both 
civil and military needs were able to be negotiated in a balanced manner; 

• the importance of the interoperability of civil air transport infrastructure and 
national  security was recognized; 

• the interoperability of civil and military systems including data-sharing was 
emphasized; 

• ICAO was requested to update existing provisions related to civil/military 
cooperation/coordination and further develop guidance material related to airspace 
planning and management, including FUA; 

• regular review of controlled airspace and special use airspace was encouraged to be 
undertaken by States to ensure its establishment, size, activation and operation was 
appropriate in terms of optimal civil/military operations. 
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Data Sharing 

3.39 Data sharing arrangements, including aircraft surveillance, were a key part of 
civil/military cooperation in terms of tactical operational responses and increasing trust between civil 
and military units.  Data sharing between the civil and military could also facilitate Collaborative 
Decision-Making (CDM), a vital component of ATFM.  Ensure civil-military cooperation and 
interoperability (Regional Surveillance Strategy). 

3.40 Aircraft operating Automatic Dependent Surveillance – Broadcast (ADS-B) technology 
transmitted their position, altitude and identity to all listeners, conveying information from co-
operative aircraft that have chosen to equip and publicly broadcast ADS-B messages.  This there 
should be no defence or national security issues with the use and sharing of such data.  

3.41 Some military transponders may support ADS-B using encrypted DF19 messages, but 
this data is not normally decoded or used at all by civil systems.  In most cases today, tactical military 
aircraft were not ADS-B equipped or could choose to disable transmissions.  In future, increasing 
numbers of military aircraft would be ADS-B capable, with the ability to disable these transmissions.  
ADS-B data sharing should not influence the decision by defence agencies to equip or not equip with 
ADS-B.  Moreover, it was possible for States to install ADS-B filters that prevent data from sensitive 
flights being shared.  These filters can be based on a number of criteria and typically use geographical 
parameters to only provide ADS-B data to an external party if aircraft are near the boundary. 

Asia/Pacific Civil/Military Seamless ATM Implementation  

3.42 Ten Civil/Military Elements were incorporated into the Seamless ATM framework after 
analysis of discussion of the APANPIRG/9 principles, and discussion from the Seamless ATM 
Symposium and Ad Hoc Meeting, APSAPG/1 and the Asia/Pacific Civil/Military Seminar/Workshop. 
 Asia/Pacific implementation status as at 1 July: 47%. 

3.43 Strategic Liaison.  The creation of a permanent body and procedures such as 
participation at appropriate civil ATM meetings to ensure long and medium-term planning for optimal 
civil and military operations.  Asia/Pacific implementation status as at 1 July: 29%. 

3.44 Tactical Liaison.  The efficient management of interaction and communications between 
civil and military operations, which should include military representation within civil ATC Centres 
where necessary. Asia/Pacific implementation status as at 1 July: 41%. 

3.45 Military SUA.  The minimisation of airspace exclusively assigned for civil or military 
use in accordance with FUA principles, assessed by the percentage of military SUA within an FIR.  
Asia/Pacific implementation status as at 1 July: 31%. 

3.46 SUA Review.  The regular review of SUA, to ensure that the means and notice of 
activation provide adequate warning for other airspace users, and the airspace designations (SUA 
types) as well as the lateral and vertical limits are the minimum required to safely contain the activity 
therein.  The review of airspace should be conducted by an airspace authority independent or a 
collaboration of civil and military airspace users.  Asia/Pacific implementation status as at 1 July: 
20%. 

3.47 International SUA.  The minimisation of SUA that affects international civil ATS 
routes.  Restricted and prohibited areas must not be designated in international airspace or airspace of 
undefined sovereignty.  Asia/Pacific implementation status as at 1 July: 24%. 

3.48 Integrated Civil/Military ATM Systems.  The integration of civil and military ATM 
systems where practicable, including joint procurement.  Asia/Pacific implementation status as at 1 
July: 24%. 
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3.49 Joint Civil/Military Aerodromes and Navigation Aids: The operation of joint 
civil/military aerodromes if possible, and the provision of navigation aids that can be utilised by both 
civil and military aircraft where practical.  Asia/Pacific implementation status as at 1 July: 37%. 

3.50 Shared Civil/Military Data: The provision of ATS surveillance data from civil 
surveillance systems to military units to improve monitoring (thereby reducing the need for individual 
defence identification authorisation), trust and confidence.  The provision of surveillance data from 
military surveillance systems where this would enhance ATS surveillance coverage and redundancy; 
suitably filtered as appropriate.  Asia/Pacific implementation status as at 1 July: 36%. 

3.51 Common Civil/Military Training.  The familiarisation of civil and military ATM 
personnel in each other’s systems and procedures where national security allows.  Training and 
licensing of civil and military air traffic controllers to equivalent standards.  Asia/Pacific 
implementation status as at 1 July: 36%. 

3.52 Common Civil/Military Procedures. The implementation of the same or equivalent 
standards, procedures and policies for the provision of ATS and the management of air traffic.  
Asia/Pacific implementation status as at 1 July: 39%. 
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Standard Routes and Airspace Specifications (SRAS) 

Aerodrome Operations 

3.53 All international high density aerodromes should conduct airport capacity analysis, 
which includes a detailed assessment of passenger, airport gate, apron, taxiway and runway capacity.  
The standard aerodrome capacity is determined by many factors, including permanent features such as 
high speed taxiways, and temporal issues such as weather.  However, the following capacity 
expectation should be expected5 in optimal circumstances: 

a) single runway: XX movements per hour; 

b) two parallel runways: XX movements per hour; and 

c) three parallel runways: XX movements per hour. 

3.54 In general, low visibility operations will reduce these capacity expectations by between 
XX and XX%.  

3.55 Airspace and instrument flight procedures associated with major international 
aerodromes should not be constrained by international borders and political barriers as far as 
practicable.  Airspace and procedures should be developed and established only after appropriate 
consideration of: 

a) environmental efficiencies; 

b) noise abatement issues; 

c) local authority regulations; 

d) adjacent aerodromes;  

e) conflicting instrument flight procedures; and  

f) affected ATC units or ATM procedures. 

3.56 All high density international aerodromes should operate an Airport CDM system 
(ASBU B0-80). 

3.57 All international airports should have RNAV 1 or RNP 1 SID/STAR.  Higher air traffic 
density domestic airports should have RNAV 1 or RNP 1 SID/STAR where there were operational 
benefits6 (Regional PBN Plan).  CCO and CDO operations should be facilitated as far as practicable 
(ASBU B0-20 and B0-05).  

3.58 All instrument runways should have an RNP APCH (or RNP AR APCH where there 
were operational benefits) procedures coupled with Approach with Vertical Guidance (APV) or Baro-
VNAV (Vertical Navigation) procedures (Regional PBN Plan) (ASBU B0-65).   

3.59 When establishing the implementation of PBN approach procedures in accordance with 
Assembly Resolution A37-11, the States should first conduct an analysis of the instrument runway 
eligibility for APV approaches.  This analysis should include the feasibility of the APV at a particular 
location, the presence of regular commercial operations and the current or projected user fleet 
capability for APV. The introduction of landing capability using GNSS and its augmentations such as 
GNSS Landing System (GLS) is recommended where these systems were economically beneficial 

                                                      

 

5 Based on an analysis of US aerodromes 
6 Regional PBN Plan: 70% of airports by 2016 (international airports 100% by 2016). 
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(Regional PBN Plan) (ASBU B0-65).   
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3.60 Locations where APV approach was either not feasible or where regular operators cannot 
realise the benefit of APV should implement RNP APCH with Lateral Navigation (LNAV) minima 
instead of APV, to provide the safety benefits of straight-in approach procedures (Regional PBN Plan) 
(ASBU B0-65). 

En-route Airspace 

3.61 ATS routes above FL195 and within terminal controlled airspace (CTA and CTR) 
associated with major international aerodromes should be PBN routes, with an appropriate 
specification determined by the Airspace Authority based on the GANP and the Regional Navigation 
Strategy (CONOPS).  ATS routes should be established in accordance with the following PBN 
specifications: 

• Category 2 airspace – RNAV 1, RNP 2 (other acceptable navigation specifications – 
RNAV 2, RNAV 5); and 

• Category 3 airspace – RNP 27 (other acceptable navigation specifications – RNAV 
2, RNP 4, RNAV/RNP 10). 

3.62 Where possible, airspace blocks should be designated as PBN, to ensure harmonised 
specifications and to take into account off-track events such as weather deviations.   

3.63 Establishing equipage mandates requiring operators to equip with a specific technology 
is an acceptable concept provided the timeline for compliance is developed after due consultation and 
the [safety and economic] benefits in equipage are clearly identified and agreed (CONOPS).   

3.64 In areas where ADS-B based separation service is provided, the mandatory carriage of 
ADS-B OUT should be prescribed (Regional Surveillance Strategy, ASBU B0-85). 

3.65 The ICAO Flight Level Allocation Scheme (FLOS) based on feet as contained in 
Appendix 3a to Annex 2 should be used. 

3.66 Harmonization of upper airspace (FL245 and above) class should be as follows: 

a) Category B airspace FL245 and above – class A and C; and 

b) Category C airspace– class A. 

Flight Information Regions 

3.67 Airspace Optimization specifications are as follows: 

a) Where possible, the number of Flight Information Regions (FIR) should be 
minimized, particularly along MTF8 (CONOPS); 

b) FIR boundaries should not limit the delivery of surveillance separation services9 
(CONOPS); 

                                                      

 

7 CNS requirements and operational procedures for RNP 2 application in Category 3 are being determined 
8 FIRs should not necessarily be based strictly on the boundaries of sovereign territories 
9 This requires Letters of Agreement and data sharing to facilitate seamless Transfer of Control 
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Safety Nets 

3.68 Airspace designation should require powered aeroplanes operating above FL195 and 
within terminal controlled airspace (CTA and CTR) associated with major international aerodromes to 
have an operable mode S transponder, ACAS and Terrain Awareness Warning Systems (TAWS), 
unless approved by ATC (CONOPS) (ASBU B0-101).   

Civil/Military Cooperation 

3.69 Civil/Military Airspace specifications are as follows: 

a) Special Use Airspace (SUA) should only be established after due consideration of 
any effect on civil air traffic by the appropriate Airspace Authority to ensure it was: 

• being used for the purpose that it was established; 

• being used regularly; 

• as small as possible, including any internal buffers, required to contain the 
activity therein;  

• if applicable, operated in accordance with Flexible Use Airspace (FUA) 
principles (ASBU B0-10); and 

• activated only when it is was being utilised (CONOPS); 

b) SUA should be regularly reviewed at least every five years to ensure the activities 
that affect the airspace, and size and timing of such activity are accurately reflected 
by the SUA type, dimensions, activation notice and duration of activation; and 

c) Restricted and prohibited areas must not be designated in international waters or 
areas of undetermined sovereignty. 
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Minimum ATM Service Specifications (MASS) 

Aerodrome Operations 

3.70 The aerodrome control service should be provided to all portions of the manoeuvring 
area, requiring a direct visual or electronic view of the area.  Electronic systems must have appropriate 
availability and redundancy, and alternative procedures should be enacted in case of system failure.  

3.71 Where parallel or near-parallel runways are used for simultaneous operations, individual 
aerodrome controllers should be responsible for operations on each of the runways.  Whenever 
parallel approaches are carried out, separate controllers should be responsible for the sequencing and 
spacing of arriving aircraft to each runway (PANS ATM). 

3.72 ATM system design should enable AMAN/DMAN (CONOPS) if air traffic complexity 
and density requires runway sequencing management (ASBU B0-15).   

Terminal Operations 

3.73 Subject to normal Annex 11 State safety assessments, the following Asia/Pacific ATC 
uniform minimum separation standards based on ATS surveillance10 should be applied during normal 
operations, including transfer of control points within Category A controlled airspace: 

a) between 3 and 5 NM; and 

b) 2.5 NM on final approach when approved by the State ATS Authority. 

En-route Operations 

3.74 The delivery of CNS/ATM services should be based primarily on the CNS/ATM 
capability11 (CONOPS).   

3.75 Subject to Annex 11 State safety assessments, the following minimum ATC separation 
standards based on ATS surveillance should be applied during normal operations, including transfer 
of control points within Category B controlled airspace: 

a) between 5 and 10 NM; and 

b) PBN parallel route spacing: between 15 and 20 NM. 

3.76 Subject to Annex 11 State safety assessments, the following minimum ATC separation 
standards should be applied during normal operations, including transfer of control points within 
Category C controlled airspace: 

a) between 30 and 50 NM; and 

b) PBN parallel route spacing: between 30 and 50 NM. 

3.77 There should be no radio reports at procedural waypoints when within ATS coverage, 
unless specifically requested by controllers on a tactical basis (Regional Surveillance Strategy). This 
default position should be stated in the State AIP. 

                                                      

 

10 Radar, multilateration (MLAT), and ADS-B 
11 A transition period for the enablement of capabilities and or enhancements may be necessary 
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3.78 ATS surveillance-based separation may be provided with only one ATS surveillance 
system.  Multiple ATS surveillance systems such as radar, ADS-B or MLAT should not be required, 
unless a single system does not demonstrate reliable performance in terms of availability, or 
overlapping coverage is required near a ATS Sector boundary, or safety case requires enhanced 
redundancy.  

ATC Capacity 

3.79 Flow management requirements to enhance capacity should be implemented for all major 
traffic flows and major aerodrome terminal operations, using bi-lateral and multi-lateral agreements, 
as well as CDM (CONOPS) (ASBU B0-35). 

3.80 The standard ATC Sector capacity is determined by many factors, including the size and 
complexity of the airspace and the type of aircraft present.  However, the following capacity 
expectation should be expected in optimal circumstances: 

a) terminal or low level airspace (FL25-FL245) with an assumed sector dimension 
of 1,000 NM2 (32NM x 32NM) – XX; and 

b) en-route high level Category B airspace (FL245-FL450) with an assumed sector 
dimension of 10,000 NM2 (316NM x 316NM) – XX; and 

c) en-route high level ATS Category C (FL245-FL450) with an assumed sector 
dimension of 10,000 NM2 (316NM x 316NM) – XX. 

Priority  

3.81 In each case where a minimum aircraft equipage is specified, any aircraft that does not 
meet specified equipage requirements should receive a lower priority, except where prescribed (such 
as for State aircraft).  States should require State aircraft to comply with equipage requirements as far 
as practicable (CONOPS). 

Human Performance 

3.82 The following systems should be established to support human performance in the 
delivery of a Seamless ATM service: 

a) human performance training for senior ANSP managers, including: 

• non-punitive (‘Just’) culture; 

• confidential and open safety reporting systems; 

• human factors in air safety investigation; 

• human-machine assessments for optimal human functioning; 

• the establishment of prevention of fatigue programmes; 

b) high-fidelity ATC simulators; 

c) human performance training and procedures for staff providing ATS, including: 

• the application of tactical, surveillance-based ATC separation; 

• responses to ATM contingency operations and safety nets; 

• control techniques near minimum ATC separation; 

• the importance of a reporting culture;  

• prevention of fatigue principles. 
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ATS Systems 

3.83 ADS-B, MLAT and radar surveillance systems should be established to provide coverage 
of major air routes and in terminal areas as far as practicable.  The use of ADS-B and ADS-B based 
separation service, as well as  Mode S capabilities, while reducing dependence on Primary Radar for 
area surveillance and reliance on 4-digit SSR octal codes (Regional Surveillance Strategy, ASBU B0-
84).   

3.84 In areas where direct surveillance was not possible, ADS-C surveillance (and associated 
CPDLC capability) must be enabled providing reduced horizontal separations (i.e. RNP4 30/30 and 
planning for RNP2) (CONOPS) (ASBU B0-40).   

3.85 ATS surveillance systems should be fitted with STCA, APW and MSAW (ASBU B0-
102).  ATM system design should enable appropriate ATC capabilities including Conflict Prediction 
and Resolution (CPAR) (CONOPS).  Route Adherence Monitoring (RAM) should be utilised when 
monitoring PBN route separations.  Cleared Level Adherence Monitoring (CLAM) should be utilised 
to monitor RVSM airspace. 

3.86 ATM system design should enable AIDC with each ATC unit where transfers of control 
are conducted (CONOPS) (ASBU B0-25).  Subject to appropriate filtering, ATS surveillance data, 
particularly from ADS-B, should be shared with neighbouring ATC units. 

3.87 ATM systems should be supported by implementation of Digital AIM (ASBU B0-30). 

3.88 ATM systems should be supported by implementation of appropriate meteorological 
information reporting systems, including forecasts, warnings and alerts, and also provide information 
to meteorological agencies where required (ASBU B0-105).  

Civil/Military Cooperation 

3.89 Civil/Military ATM specifications are as follows: 

a) a national civil/military body should be formed to coordinate strategic civil-military 
activities, including SAR, Civil Defence, and national security events (military 
training should be conducted in locations and/or at times that do not adversely affect 
civilian operations, particularly those associated with major aerodromes; airspace; 

b) formal civil-military liaison should take place for tactical responses by encouraging 
military participation at civil ATM meetings and within ATC Centres;  

c) integration of civil and military ATM systems, including the sharing of ATS 
surveillance data (especially from ADS-B systems), should be provided as far as 
practicable; 

d) joint provision of civil/military aerodromes and navigation aids should be 
encouraged; 

e) common training should be conducted between civil and military ATM units in 
areas of common interest; and 

f) civil and military ATM units should utilize common procedures as far as 
practicable.  
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ASIA/PACIFIC PERFORMANCE ANALYSIS  

Aerodrome Analysis 

4.1  

Major Traffic Flow Study 

4.2 INSERT HERE THE RESULTS OF THE MTF STUDY 

Upper Airspace Air Navigation Services Delegation 

4.3 A number of Asia/Pacific States provide air navigation services within the upper airspace 
over portions or all other States: 

• India (Dhaka, Kolkata FIRs): Bangladesh, Bhutan. 

• Malaysia (Kota Kinablu FIR): Brunei Darussalam; 

• Singapore (Singapore FIR): Malaysia, Indonesia;  

• Indonesia (Ujung Pandang): Timor-Leste; 

• Australia (Honiara, Nauru FIRs): Solomon Islands, Nauru; 

• New Zealand (Auckland Oceanic FIR): Samoa, American Samoa (USA), Tonga, 
Niue, Cook Islands, Norfolk Island (Australia); and 

• Fiji (Nadi FIR): New Caledonia (France), Vanuatu. 
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• TRANS-REGIONAL ISSUES  

5.1 x. 
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ENVIRONMENTAL ASPECTS 

6.1 INSERT HERE INFORMATION ON ENVIRONMENTAL CONSIDERATIONS FOR 
THE SEAMLESS ATM ENVIRONMENT, AND ANY CASE STUDIES THAT SHOW THE 
ENVIRONMENTAL BENEFITS OF TRANSITIONING TO SUCH A SITUATION.   

6.2 X 
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RECOMMENDATIONS 

Endorsement 

7.1 Recommendation 1: To ensure universal support, resources and development of 
Seamless ATM within the Asia/Pacific, States and regional political bodies such as APEC, ASEAN 
and SAARC should endorse the Asia/Pacific Seamless ATM Plan at the highest political levels 
(Principle 1). 

Regulation 

7.2 Recommendation 2: To enable a planned and harmonised ATS route and airspace 
system, States should establish national regulations, rules and policies as appropriate to ensure 
compliance with the Standard Routes and Airspace Specifications (SRAS). 

7.3 Recommendation 3: To enable a Seamless ATM service, States should establish 
national regulations, rules and policies as appropriate detailing the provision of expected ANS which 
are harmonised with global and regional requirements as far as practicable, and are overseen by an 
independent regulator.  The regulation, rules and policies should ensure, inter alia, the air navigation 
service, aeronautical facilities and systems should comply with the Minimum ATM Service 
Specifications (MASS) by 12 November 2015 (Principles 2, 3, 4, 5 and 6). 

Aerodrome Operations 

7.4 Recommendation 4:  

Aeronautical Information Management (AIM) 

7.5 Recommendation 5: To enable ATM systems to be supported by Digital AIM, all 
elements of the AIM Roadmap should be implemented by 12 November 2015. 

Airspace Optimisation 

7.6 Recommendation 6:     

Air Traffic Flow Management 

7.7 Recommendation 7: Noting that the optimal arrangement is a single ATFM Centre that 
serves ACCs and major international aerodrome terminal ATC units within each sub-region and 
which is linked to each neighbouring ATFM Centre, an ATFM Centre delivering, inter alia, strategic 
and pre-tactical ATFM advisories should be established by 2025 in each Asia/Pacific sub-region, 
including: 

• South Asia (includes the Yangon FIR); 

• Southeast Asia; 

• China; and 

• East Asia/North Pacific (excluding China); and 

• Australasia (Principle 9, ASBU B0-35). 

Civil/Military Cooperation 

7.8  

Conflict Detection and Resolution 
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7.9 x 

Enhanced Decision Support Tools & Performance Based Navigation 

7.10 x 

The Role of the Human 

7.11 x 

Network Operations Planning (NOP) 

7.12 X 

Risk Management 

7.13 Recommendation X: States should ensure that an adequate terrestrial navigation and air 
traffic management (ATM) infrastructure remains available to mitigate the potential loss of global 
navigation satellite system service (GNSS) when planning to rationalise the number of terrestrial 
navigation aids due to implementation of PBN (Principle 25). 

Safety Nets 

7.14 x 

System Interoperability 

7.15 x 

Trajectory Management  

7.16 x 
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REVIEW 

8.1 The Plan is required to be updated to take into account ASBU Block 1, 2 and 3 
modules when these and their associated technology become mature. 

8.2 As an iterative process, the Plan requires regular updating to keep current with 
changes in technology, political considerations and human performance.  It is intended that the ATM 
Sub-group conduct a complete review of the Plan every two years, in order to keep APANPIRG 
informed of required changes. 

------------------------ 
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 Appendix 1: KANSAI Statement 

The Directors General of Civil Aviation (DGCA) of the Asia and Pacific Regions met for the 46th DGCA Conference in 
Japan, 12-16 October, 2009. Recalling that the 45th Conference had endorsed the Theme Topic for the 46th DGCA 
Conference as “Seamless Sky: Bringing Together the Asia/Pacific Regions,” Directors General of the Region held a 
productive discussion focusing on three aspects of the “Seamless Sky,” namely Air Traffic Management (ATM), Air Cargo 
Security, and Aviation Safety, and agreed to issue this Kansai Statement. 

KANSAI STATEMENT 

1. We recognized that as civil aviation develops and globalization progresses, harmonization in 
civil aviation systems is becoming critically important in the Asia and Pacific Region, which has been 
characterized by the diversities of the member States. What people expect from harmonization in civil 
aviation is that aircraft operators will become capable of seamlessly flying between regions, that the 
whole of the network will be secured at the agreed level, and that transparent and interoperable 
standards will be set among States and regions. In this regard, “Seamless Sky” is particularly 
important in the areas of air traffic management, aviation security and aviation safety. 

2. Regarding Air Traffic Management (ATM), we recognized that the ICAO has been leading 
the development and implementation of the Global Air Traffic Management system with the 
implementation target of 2025. The Global Air Traffic Management system will be based on the 
components described in the Global ATM Operational Concept. We also recognized that the United 
States and Europe have been developing their future air traffic modernization programmes. Taking 
such global trends of future ATM system into consideration, we recognized the necessity of planning 
the future ATM system for the Asia and Pacific Region by the active collaboration and participation 
of the whole of the Region. In this regard, we agreed that APANPIRG be the starting platform to 
discuss and plan the future ATM system of the Asia and Pacific Region including targets and a time 
schedule. 

3. Regarding aviation security, we recognized the significance of enhancing air cargo security. 
Such efforts will enable member States to protect the flow of air cargo, raise security standards and 
facilitate international trade in the Asia and Pacific Region. To achieve these desired outcomes 
effectively, member States are encouraged to collaborate with one another and with ICAO towards 
developing internationally harmonized measures and processes in air cargo security. We agreed that 
the further sharing of information and best practices should be promoted, and to consider including 
provisions on air cargo security into Annex 17, taking into account the need to protect the entire cargo 
supply chain. 

4. Regarding the aviation safety, we acknowledged the ICAO’s leadership in the improvement 
of aviation safety. We recognized the importance of the member States’ role in ensuring that their air 
operators establish and maintain the highest standards in safety through the proper implementation of 
Safety Management System as envisaged under the State Safety Programme. In addition, we 
recognized the importance of the safety monitoring activities regarding foreign aircraft by the member 
States in the Region. We agreed to further enhance the cooperation in these efforts and activities in 
the Region in a harmonized manner. 

5. We are determined to realize the Seamless Sky in the Asia and Pacific Region from this 
conference onwards. We agreed to make efforts to move forward toward the harmonized aviation in 
the Asia Pacific Region in cooperation with all the member States and the ICAO Asia Pacific 
Regional Office. 
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Appendix 2: List of Abbreviations and Terminology 

ATM  Air Traffic Management 
CARATS  Collaborative Actions for Renovation of Air Traffic Systems 
SESAR  Single European Sky ATM Research 
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Appendix 3: Seamless ATM Principles 

People: Cultural and Political Background 

1. High-level political support for Seamless initiatives, including military 
cooperation.  

2. Education and implementation of non-punitive reporting and continuous SMS 
improvement systems. 

3. Recognition that a regulator - service provider split allows an optimal client focus 
and business approach to Seamless ATM development. 

Aviation Regulations, Standards and Procedures  

4. Harmonised regional or sub-regional rules and guidelines, modelled on the 
regional application of common regulations incorporated by reference into local 
legislation. 

5. Shared ATM operational standards, procedures, guidance materials through 
common manuals and templates. 

6. An emphasis on ATM personnel competence, selection, training and English 
proficiency, with the possibility of common licences or mutual recognition.   

7. An emphasis on delivery of tactical ATM services based on CNS capability, 
resulting in flexible, dynamic systems. 

ATM Coordination  

8. The strengthening of cohesive ATM Coordination Groups to allow effective 
implementation of Seamless ATM.  

9. Sub-regional ATFM based on system-wide CDM serving the busiest terminal 
airspace and MTF. 

10. Cross-border/FIR cooperation for use of aeronautical facilities and airspace, 
collaborative data sharing, airspace safety assessment and ATM Contingency 
planning. 

11. Encouragement of military participation in civil ATM meetings and in ATS 
Centres where necessary.  

Airspace Organisation 

12. Flexible use airspace arrangements implemented as far as practicable. 

13. Special Use Airspace subject to regular review by an independent airspace 
authority (non-airspace user) to ensure it is appropriate in terms of purpose, size, 
activation and designation. 

14. The minimisation of Flight Information Regions and complex airspace through 
amalgamation and technology. 

15. Development of a regional ATC Sector capacity evaluation tool. 

16. In accordance with the on-going activities for formulation of relevant ICAO 
SARPs for Remotely Piloted Aircraft (RPA), the integration of RPA/UAS into 
civil airspace dependent on key issues related to control and command of the 
aircraft, including ‘lost link’, over-the-horizon capabilities and the frequency 
spectrum, as well as ‘sense and avoid’ technologies. 



Asia/Pacific Seamless ATM Plan DRAFT V0.5 
 

32 

Facilities: Aerodromes 

17. A focus on an integrated transport system in terms of air, rail, land and maritime. 

18. The need for aerodrome operators to have aeronautical experience, actively 
participating in aviation meetings and CDM development. 

19. Planning and coordination with local authorities to take into account noise, 
obstacles, airport and PBN development issues. 

20. Capacity and ground aid planning, including Low Visibility Operations (LVO) 
assessment, aerodrome complexity, taxiing and pushback, and runway capacity. 

ATS Units 

21. Collaboration by ANSPs for evaluation and procurement of ATM facilities. 

22. The minimisation of ATS units and Centres through amalgamation and 
technology. 

23. The use of automation, satellite-based systems and remote facilities to provide 
Seamless ATM services where practicable. 

24. The use of high-fidelity simulators to train controllers on the optimal application 
of ATC separations and procedures, that support Seamless ATM applications, 
emergency and contingency responses, testing of software releases, and may 
serve as a backup ATM platform. 

Navigation Aids 

25. The continued transition from ground-based aids to satellite-based PBN 
procedures, while maintaining a necessary redundancy and contingency network. 

26. Support for a GNSS-based, integrated regional PBN approval standard. 

27. Regional cooperation for SBAS in terms of interoperability and increased service 
areas and a GNSS ionospheric monitoring network. 

Telecommunication 

28. Encouragement of the ATN and diverse satellite communication systems 
(Inmarsat, Iridium, MTSAT, etc.). 

29. The implementation of SATVOICE technologies and standards. 

30. Enhancement of data-link capabilities (VHF, HFDL, etc.). 

31. In remote areas, the encouragement of VSAT networks for COM, SUR. 

32. The prioritisation of AIDC systems to alleviate ATC coordination issues. 

ATS Surveillance  

33. The encouragement of ADS-B and/or MLAT implementation to improve ATS 
surveillance coverage, redundancy and multiple tracking capability. 

34. Establishment of ADS-C where radar, ADS-B and/or MLAT is not possible. 

35. Expansion of ATS surveillance data-sharing initiatives. 

Technology and Information: Flight Operations  

36. Support for PBN specifications that include GNSS ‘low end’ aircraft and better 
spacing for terminal airspace, based on empirical data. 

37. Implementation of UPR and DARP where practical. 
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38. Universal implementation of CDO and CCO, unless restricted by factors such as 
terrain, SUA, and noise constraints. 

39. The encouragement of airborne capabilities such as of Self-Separation and 
Spacing and Advanced Strategic Lateral Offset Procedures (SLOP), in order to 
support Trajectory-Based Operations. 

Aeronautical Data 

40. Early implementation of AIM (including SWIM) for advanced States. 

41. Use of ‘champion’ States, seminars/workshops, special projects and combined 
resources for less developed States. 

42. Cooperative development and use of aeronautical databases such as the European 
Aeronautical Database (EAD). 

43. Development of information for political decision-makers on the importance of 
AIM. 

44. Regulation of aeronautical data and its quality, to ensure interoperable operations. 

ATM Systems  

45. Encouragement of active conflict probing (tactical and strategic) support tools. 

46. Inter-facility Flight Data Processing System capability. 

Implementation of Amendment 1, ICAO Doc 4444 (PANS ATM, FPL 2012). 

47. Collaborative development of CDM, ATFM, A/MAN and D/MAN support tools. 

48. Encouragement of Digital ATIS and VOLMET information systems.  

49. Integration of military ATM systems into civil ATM systems. 

Safety Nets 

50. Regional mandates for MSAW, STCA, TCAS (ACAS), EGPWS (TAWS). 

 ATM Modernisation Projects  

51. Inter-regional cooperation (‘clustering’) for the research, development, tendering 
of contracts and implementation of ATM projects. 

52. A focus on simpler universal technologies for earliest deployment and best cost 
benefits, using a staged implementation. 

53. The encouragement of sub-regional and regional regulatory, service provision, 
research and development, and other industry bodies that cluster capabilities and 
optimise resources for Seamless ATM development.  
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Appendix 4: Seamless ATM Examples 
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Appendix 5: New Zealand Seamless ATM Planning Framework 

Background 

1.1 A performance-based planning framework, derived from ICAO planning frameworks, 
has been adopted for the New Zealand project. The Plan brings together airspace, CNS, ATM, 
aerodromes, AIM, and meteorology work streams. The Plan also considers over-arching issues, such 
as regulatory requirements (including rules, operational approvals, etc.), aircraft requirements, 
licensing and training requirements, security and environmental matters. 

1.2 The following factors are drivers for change from equipment-based to performance-based 
system: 

• many airline and modern general aviation aircraft have been equipped for Global 
Navigation Satellite Systems (GNSS) navigation; 

• Required Navigation Performance (RNP) approaches have been established; 

• the establishment of enhanced ATS surveillance such as MLAT to assist in the 
situational awareness of air traffic; and 

• a single aeronautical database that allows the Aeronautical Information Publication 
and aeronautical charts to be produced from one database, thereby reducing errors. 

1.3  Considerable effort has been undertaken in recent years on improving individual 
elements of the New Zealand national airspace and air navigation system, including: 

• Airspace Policy; 

• a PBN Implementation Plan; 

• Aeronautical Information Service (AIS) to Aeronautical Information Management 
(AIM) Roadmap which includes development of the Aeronautical Information 
Exchange Model (AIXM) database for AIM; 

• plans for improved ATM and ATS surveillance.  

1.4  However, a much greater degree of coordination is needed between government and 
the industry in order to manage change in the airspace and air navigation system effectively, 
efficiently and safely.  In particular, changes are needed to reduce the risk of inappropriate and wasted 
investment in technologies and equipage, and to reduce any risk of disruption due to lack of 
coordination between industry, the air navigation services provider (ANSP), the regulator, and 
government.  Five key policy areas that would need to be addressed to enable these changes were 
identified:  

a)    implementation of a suitable planning approach to facilitate the changes in the 
airspace and air navigation system; 

b)  effective management by phasing the system changes;  

c)  establishment of principles for the designation of airspace in the future system;  

d)  better integration of decision-making on airspace and land use management (which 
involves coordination with local authorities and increasing awareness of aviation 
requirements); and 

e)  streamlining of changes to regulatory requirements wherever possible. 

1.5  As part of the Plan development, New Zealand will coordinate with neighbouring 
States in accordance with the concept of Seamless ATM. 
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Appendix 6: Requirements Map 

ASBU Element Global/Regional 
Element 

Civil/Military Element Plan 
Recomm. 

Seamless 
Principle

B0-05 CDO, STAR   2: SRAS 38 
B0-10 FUA, UPR, DARP   2: SRAS 12, 37 
B0-15 AMAN/DMAN   2: MASS 9, 47 
B0-20 CCO, SID   2: SRAS 38 
B0-25 AIDC, ATN   2: MASS 28, 32 
B0-30 AIM   2: MASS 40 - 44 
B0-35 ATFM   2: MASS 9, 15, 47 
B0-40 ADS-C, CPDLC   2: MASS 30, 34 
B0-65 AIRPORT PBN   2: SRAS 25, 26, 36
B0-70 WAKE TURB   - - 
B0-75 ASMGCS, CMM   - - 
B0-80 AIRPORT CDM   2: SRAS 9, 47 
B0-84 ATS SUR   2: MASS 33 
B0-85 ATSA   2: SRAS - 
B0-86 ITP   - - 
B0-101 ACAS   2: SRAS 50 
B0-102 SAFETY NETS   2: MASS 50 
B0-105 MET WARN   2: MASS 48 
 AIRPORT CERT  4 18, 19 
 AIRPORT CAPACITY  2: SRAS 20 
 AIRSPACE: FIRS  2: SRAS 14, 22, 53
 AIRSPACE: CLASS  2: SRAS 14 
 AIRSPACE: RVSM  2: SRAS 14 
 AIRSPACE: PRIORITY  2: MASS - 
 NAV: PBN ROUTES  2: SRAS 25, 26, 36
 SUR: ATC STDS  2: MASS 7, 24, 45 
 SUR: DATA SHARING  2: MASS 10, 35, 46
  STRATEGIC LIAISON 2: MASS 11 
  TACTICAL LIAISON 2: MASS 12 
  MILITARY SUA % 2: SRAS 13 
  SUA REVIEW 2: SRAS 12, 13 
  INTERNATIONAL SUA 2: SRAS - 
  ATM INTEGRATION 2: MASS 21, 49 
  JOINT AD/NAV AIDS 2: MASS 49 
  SHARED DATA 2: MASS 10, 35 
  COMMON TRAINING 2: MASS 5, 6 
  COMMON PROC 2: MASS 4 
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Appendix 7: List of References 

 


