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HISTORY OF THE MEETING

| PLACE AND DURATION OF THE MEETING

The Fourth Workshop/Meeting of the SAM Implementation Group (SAM/1G/4) was held
at the premises of the ICAO South American Regional Office in Lima, Peru, from 19 to 23 October 2009,
under the auspices of Regional Project RLA/06/901.

1 OPENING CEREMONY AND OTHER MATTERS

Mr. Carlos Stehli, Deputy Regional Director of the ICAO South American Office,
greeted the participants and expressed his gratitude to DGCA Peru, for the continuous support provided to
activities developed at regional scale by the South American Office, as well as to the civil aviation
authorities and national and private organizations from the ICAO South American Region, as well as the
FAA for the continuous support to the activities of the SAM Implementation Group. Finally, he pointed
out the importance of issues to be dealt with in the agenda of the Fourth Workshop/Meeting, which will
allow the review of the matters dealt with during SAM/IG meetings. He emphasized that the teamwork
shown by the Implementation Group is essential to execute the projects adopted by the Region.

Mr. Eliseo Salcedo Mitrani, Director of Aviation Safety, on behalf of the General
Director of Civil Aviation, welcomed the participants, highlighting the importance of the issues to be
examined at regional level, opening the meeting.

1l SCHEDULE, ORGANIZATION, WORKING METHODS, OFFICERS AND
SECRETARIAT

The Meeting agreed to hold its sessions from 09:00 to 15:00 hours, with appropriate
breaks. The work was done with the Meeting as a Single Committee, Working Groups and Ad-hoc
Groups.

Mr. Miguel Angel Castillo Ochoa, delegate from Bolivia, served as Chairman of the
Meeting and Mr. Guillermo R. Cocchi, delegate from Argentina, acted as Vice President.

Mr. Jorge Ferndndez, RO/ATM/SAR of ICAQO Regional Office, Lima, acted as Secretary,
assisted by Messrs. Onofrio Smarrelli, RO/CNS from the Lima Office, and the Project RLA/99/901
Experts. Likewise, the Secretariat had the support of the Implementation Groups Rapporteurs, Messrs.
Julio Pereira, PBN Rapporteur, Wagner Vitale, ATFM Rapporteur, Omar Gouarnalusse, CNS Rapporteur,
Murilo Loureiro, Automatition Rapporteur, and Mr. Roberto Arca Jaurena, Implementation Groups
Coordinator, to analyze de different agenda items.

v WORKING LANGUAGES

The working language of the Meeting was Spanish, with simultaneous interpretation in
English, and its relevant documentation was presented in Spanish and English.
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\Y AGENDA

The following agenda was adopted:

Agenda Item 1: Monitoring to Conclusions and Decisions adopted by SAM/IG Meetings

Agenda Item 1: Monitoring to Conclusions and Decisions adopted by SAM/IG Meetings

Agenda Item 2; Optimization of the ATS routes structure

Agenda ltem 3: Implementation of performance-based navigation (PBN) in the SAM Region
Agenda Item 4: Standards and procedures for performance-based navigation operations approval
Agenda Item 5: Implementation of air traffic flow management (ATFM) in the SAM Region
Agenda Item 6: Assessment of operational requirements in order to determine the implementation

of communications and surveillance (CNS) capabilities improvement for en-route
and terminal area operations

Agenda ltem 7: Operational implementation of new ATM automated systems and integration of
the existing systems

Agenda Item 8: Other business

Vi ATTENDANCE

The meeting was attended by 57 participants from 11 States of the SAM Region,
Argentina, Bolivia, Brazil, Chile, Colombia, Guyana, Paraguay, Peru, Suriname, Uruguay and Venezuela,
1 State of NAM Region: United States, and 6 International Organizations; ARINC, Avianca, EMBRAER,
IATA, LAN and Jeppesen. The list of participants is shown in pages iii-1 to iii-11.
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Peru, Brazil-Colombia, Brazil-Peru, Chile-Peru and
Colombia-Peru

VII LIST OF CONCLUSIONS
No. Title of Conclusion Page

Conclusion SAM/1G/4-1 | SAM routes network point of contact 2-2

Conclusion SAM/IG/4-2 | Advisory Circulars for Aircraft approval and operators for 4-3
RNP 10 operations, RNAV 5, RNAV 1 and 2, Basic RNP 1,
RNP APCH, RNP AR APCH and APV/baro-VNAV

Conclusion SAM/1G/4-3 | Continued data collection about PBN Fleet Capacity in the 4-4
South American Region

Conclusion SAM/IG/4-4 | Training modules on RNAV and RNP approvals 4-5

Conclusion SAM/1G/4-5 Guidance for the application of a common methodology for 5-3
calculating airport and ATC sector capacity

Conclusion SAM/1G/4-6 | CDM implementation manual for the SAM Region 5-4

Conclusion SAM/1/G/4-7 | Drafting of pending Action Plans for the Improvement of 6-1
CNS Systems to meet Short- and Medium-Term Operational
Requirements for En Route and Terminal Area Operations

Conclusion SAM/IG/4-8 Updating of the Action Plans for the improvement of CNS 6-2
Systems to meet Short- and Medium-Term Operational
Requirements for En Route and Terminal Area Operations

Conclusion SAM/IG/4-9 Review of the guide for the interconnection of AMHS 6-2

Conclusion SAM/1G/4-10 | AMHS interconnection between Argentina-Chile, Argentina- 6-3
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Agenda Item 1: Monitoring to Conclusions and Decisions adopted by SAM/IG Meetings

Review of the status of compliance of conclusions formulated by SAM/IG Meetings
and pending activities

1.1 During the analysis of this agenda item, the Meeting recalled that the activity related with
ATS routes network optimisation has been faced in two different manners. Through the implementation
of routes and/or realignment of RNAV routes, and the elimination of conventional routes, and the
implementation of the ATS Routes Network Optimization Programme.

1.2 The Meeting has also considered RNAV 5 implementation for en-route operations, as
well as STAR and SIDs in terminal areas and instrument approach procedures for the main airports of the
Region, applying RNAV/RNP, RNAV AR APCH and/or APV Baro/VNAV procedures, is part of the
ATS routes network and regional airspace optimisation.

13 The Meeting took note that, two procedures design courses RNAV/RNP and RNP AR
APCH were dictated through a Special Implementation Project (SIP) financed by ICAO and Regional
Project RLA/06/901, in which experts in procedures design participated, from 9 States of the Region in
each course.

14 As a follow-up to conclusions and activities, the Meeting noted that, as agreed during the
SAM/1G/3 Meeting, work continued with the ATFM Manual, and the Guide for the use of a common
methodology for the estimate of airport capacity and ATC sectors. Such document presents information
on the different methodologies and proposes the use of a specific methodology.

15 Within the environment of the activities related with CNS and automation improvements,
as support to the implementation works of different ATM elements, guidelines were developed for the
implementation of CNS Systems improvement, as well as in the implementation of automated systems, as
well as the interconnection of the same.

1.6 Almost all the States of SAM Region prepared action plans for the improvement of CNS
systems to meet operational requirements in the short and medium term for en-route operations and
terminal area.

1.7 To support SAM Region States in the interconnection of AMHS systems, a guidance
material for AMHS interconnection systems was prepared, and a guidance document on procedures to
SAM Region States in the implementation of national networks using IP protocol, was also prepared.
Likewise, a Memorandum of Understanding (MoU) model for the implementation of the AMHS systems
interconnection was also developed. Some States in the Region have already drawn up and signed the
corresponding MoUs.
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18 A preliminary data bank was also prepared with coverage data on some of the VOR/DME
installed in the SAM Region and an initial revision of VOR/DME and DME/DME coverage to support
RNAYV 5 operations was carried out.

19 In view of the above, and the information provided by States on the works carried out
regarding conclusions and actions adopted, the status of compliance was updated, as shown in
Appendices A, B, C and D to this part of the report.
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APPENDIX A
STATUS OF APPLICATION OF CONCLUSIONS AND/OR TASKS ORIGINATED IN SAM/IG MEETINGS
. . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to implementation
the task
1. ATS Routes Implementation
1-1 | That States examine: Analyse airspace Adequate information will States RO/ATM Valid
Prev. | a) Impact of RNAV Evaluate national be available to execute SAM/IG/7 RO/AIM
1-4 routes implementation | and international PBN action plan.
in t he airspace fleet
b) Aircraft fleet Evaluate ATS A new ATS routes network
c) Air traffic services, Coordinate with will be available, based on
and authorities involved | RNAV with necessary
d) Establish pertinent Coordinate with PBN values, so as to
coordination so as to adjacent States, if respond to current
enable integrated, necessary requirements of airspace
harmonious and users
timely implementation
of more direct RNAV
routes.
1-2 Route RNAV VOR Coordinate the Route implemented TBD States RO/ATM Completed
Prev | CRR/VOR FNO (UM 661) | implementation. Information RO/AIM
2-1 Issue AIC. from Brazil Secretariat
Train personnel. is pending
Amend CAR/SAM
ANP
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation
the task P
1-3 UM 662 Guayaquil — Coordinate the Route implemented Agreement States RO/ATM Completed
Prev | Madrid implementation. with FAV RO/AIM
2-1 Issue AIC. Venezuela is Secretariat
Train personnel. pending
Amend CAR/SAM
ANP
1-4 UM 527 Lima — Madrid Coordinate the Route implemented Implementat States RO/ATM Completed
Prev implementation. ion RO/AIM 24/09/09
2-1 Issue AIC. agreement Secretariat
Train personnel. on 24
Amend CAR/SAM September
ANP 2009
1-5 | Santiago-Miami Coordinate the Route implemented Finalise States RO/ATM Completed
Prev implementation. coordination IATA RO/AIM Appendix A to
2-1 Issue AIC. with States Agenda Item 2,
Train personnel. involved and Secretariat was modified.
Amend CAR/SAM IATA An analysis will
ANP continue within
the SAM ATS
routes network
optimization

programme.
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Finalization Supporting Status of
No. Task to be developed Specific tasks Deliverables Responsible members to . .
date implementation
the task
2. Optimisation of ATS routes in the SAM Region
2-1 | Conclusion SAM/1G/3-1 See action plan Optimised ATS routes As per States RO/ATM Valid
ATS Route Network from the ATS network action plan RO/AIM Conclusion and
Optimising in the South routes network RLA/06/901 action adopted
American Region optimisation IATA in  SAM/IG/2
programme Regional are oriented
That the ICAO SAM States | (Appendix B, Office towards

take relevant action to
follow the guidelines and
meet the target dates
established in the ATS
Route Network Optimising
Programme in the South
American Region that
appears in Appendix B to
this part of the report.
(Action adopted in
SAM/IG/2) Optimize the
airspace structure,
reorganizing the red or
implementing new routes
based on strategic
objectives of the airspace,
taking into consideration
“airspace modelling”, ATC
simulations (accelerated
time and/or real time), life
trials, etc.

Attachment 1 to

SAM/IG/3 Meeting
Report on Agenda

Item 2)

achieving  the
same results.

The Action plan
was updated
(see  Appendix

B on Agenda
item 2 of
SAM/IG/4.
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation
the task P
2-2 | Prepare the preliminary Collect necessary PBN will be implemented SAM/IG/5 CARSAMMA RO/ATM Valid
evaluation of airspace data. showing that agreed safety SAM/IG/3
safety Carry out safety levels will be kept or agreed that
assessment maintained safety
applying the assessment
methodology should be based
adopted. in a qualitative
analysis
through the use
of SMS
2-3 Flexibility in special use ANSPs will Obtain the efficient use of SAM/IG/4 States N/A Valid
Prev | airspace. Establish the airspace in terms Global
2-15 coordination coordinated and agreed civil/military

mechanism with
military authorities

Discuss matters
such as location,
altitudes, and
validity periods of
special use
airspaces.

between civil and military
authorities, contemplating
the benefit of all users

coordination
forum (October
2009)

A civil/military

seminar/

workshop  will
be required for
2001 in the

SAM Region
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation
the task P
2-4 Handling of air transport Obtaining of | Known data SAM/IG/5 States N/A Valid.
Prev | environmental problems objective data over Check fuel
2-16 benefits that will be | Availability of information savings
reached in terms of | required for monitoring of estimate chart.
reduction of | environmental protection.
harmful gas
emissions into the
atmosphere.
2-5 | Prepare a measurable plan | Check  available | A measurable plan will be SAM/IG/5 RLA/06/901 RO/ATM Valid.

of performance, including
gas emissions safety,
efficiency, etc.

tools to carry out
this task

Prepare a
measurable plan

available which will permit
a clear vision of the current
and future status of
performance regarding gas
emissions, safety and
efficiency

This task was
included in the
optimisation

programme of
the action plan.
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation
the task P

2-6 | Conclusion SAM/IG/3-2 The Secretariat | A data base containing — SAM/IG/5 Regional RO/ATM Completed
Data Collection should send a letter | - movement in ATS routes Office RO/AIM Letter
That SAM States: to States per FIR States CARSAMM | LT 2/3A.13-

a) collect data on all - movement between pairs RLA/06/901 A LN 3/24.6.1-
flights carried out in the | States should | of cities, SA364

SAM  Region upper | collect information | - peak hours dated

airspace (FL 245 or | asagreed. - movement in TMA 8 June 2009
above) in national and - FL most used

international routes in the | States should send | - air operators and type of Except for
period 1-31 July 2009 | information to the | aircraft used. French Guyana
and send them to the | Regional Office. and Suriname,
SAM Regional Office all States
before 30 September | Information replied this
2009. received must be survey.

b) use a sample | assessed

consistent with the form

and the instructions for

completing the form,

contained in Attachment

2 to Appendix B to this

part of the report, using

the EXCEL format.

2-7 | Determine entry/exit points | States shall | Adequate information will SAM/IG/4 States RO/ATM Completed
of main TMAs in the SAM | determine be available to prepare States informed
Region entry/exit points of | Version 1 of ATS routes that they will

main TMAs network not carry out
changes in their
Shall present TMA.
information at Except Brazil
SAM/IG/4 and Guyana

shall reply on
March 2010.
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation
the task P
2-8 Determine and obtain Evaluate necessary | Basic elements will be SAM PBN RO/ATM Valid
necessary tools for the tools available for the SAM/IG/5 RLA/06/901 Flight Star
development of Version 1 development of Version 1 available.
of routes network of ATS routes network
(aeronautical charts,
specific software)
2-9 Interphase between ATS Evaluate interphase | Develop Version 1 of ATS SAM/IG/5 | SAM PBN TF RO/ATM Valid
routes network of the CAR | options in the ATS | routes network to respond Regional Harmonize
and SAM Regions routes network in | to users requirements Office lower boundary
the CAR and SAM of CAR and
Regions SAM Routes.
2-10 | Carry out a detailed study Carry out a | Initial draft of proposal March 2010 | RLA/06/901 RO/ATM Valid.
of the ATS routes network, | workshop among | Version 1 of routes Regional Will be
with a view to prepare SAM experts, in | network ready Office presented at the
Version 1 of routes order to review and IATA RCC

network (ref 2.2.2 of the
Action plan of the ATS
routes optimization
programme of the SAM
Region.

validate the study
of item 2.2.5 of the
action plan of the
ATS routes
optimization

programme of the
SAM Region.

RLA/06/901 to
obtain support
from 3 persons
to make a

study. Will
invite IATA
and operators to
select one
person to assist
in the

development of
the task.
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Finalization Supporting Status of
No. Task to be developed Specific tasks Deliverables d Responsible members to . .
ate implementation
the task
2-11 | Prepare safety assessment | Carry out safety | Version 1 of ATS routes October RLA/06/901 RO/ATM Valid
required applying a assessment network will be 2010 CARSAMMA

qualitative methodology
through the use of SMS
(Ref 2.2.3 of the Action
Plan — Programme for
optimisation of the ATS
Routes Network of the
SAM Region)

implemented,;
demonstrating that agreed
safety level will be
maintained or improved.
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation
the task P
3. Implementation of Performance Based Navigation (PBN) in the SAM Region
3-1 | SAM/IG/1-1 Shall facilitate States will have a National SAM/IG/3 States N/A Completed.
Prev. CAR/SAM PBN | implementation ata | en-route, TMA and APP States adopted
1-1 Roadmap regional level PBN implementation Plan. the PBN
That ICAO SAM States, in roadmap.
implementing Each State should
RNAV/RNP, take the comply with the
pertinent actions to follow | actions agreed in
guidelines contained in the | the PBN Roadmap
CAR/SAM PBN Roadmap
as shown in Appendix C to
this part of the report.
3-2 | Conclusion SAM/1G/2-1 Execution of the | RNAV 5 implemented in PBN focal RO/ATM Valid.
Prev. | PBN implementation | action plan the SAM Region SAM/IG/6 points of the
2-3 Programme for en-route States.

operations

That the ICAO SAM States
take appropriate actions to
follow the guidelines and
comply with the targets
established in the PBN
implementation for en-
route operations, which is
shown in Appendix B to
this part of the Report.
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SAM/IG/4

No.

Task to be developed

Specific tasks

Deliverables

Finalization
date

Responsible

Supporting
members to
the task

Status of
implementation

Prev.
2-14

Conclusion SAM/1G/2-4
PBN Implementation
Model for TMA and
Approach

That States/Territories and
International Organizations
use the PBN
Implementation Model for
TMA and Approach in the
preparation of their PBN
implementation
programmes for TMA and
Approach, shown in
Appendix E to this part of
the Report.

Prepare action
plans for PBN
implementation in
TMA and approach

Action plans
accompanying regional
implementation

SAM/IG/4

PBN focal
points of the
States

RO/ATM

Valid.

3-4

Evaluate regulations for the
use of GNSS, and if such
were the case, proceed to
its publication

Review
information
available.

All SAM States with
regulations for the use of
GNSS available

SAM/IG/3

Secretariat

RO/CNS

Completed
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Finalization Supporting Status of

No. Task to be developed Specific tasks Deliverables Responsible members to . .
date implementation

the task
3-5 | Conclusion SAM/IG/3-3 Prepare  national | All SAM States will havea | SAM/IG/4 States RO/ATM Valid

Prev. | PBN Implementation PBN plans PBN implementation plan 8 States in the
1-1 National Plans aligned with the regional SAM  Region
PBN plan presented a

That States of ICAO South
American Region, present
their PBN Implementation
National Plans to
SAM/IG/4 Meeting, using
PBN Implementation Plan
Model, shown in Appendix
B of this part of the Report,
as well as using the action
plan models and
information contained PBN
Implementation Project
TMA Operations and Short
Term Approximations of
SAM Region, approved by
SAM/IG/2 Meeting.

draft  national
PBN plan for its
harmonization.
After the
analysis, it was
agreed that all
PBN national
plans must be
submitted to the
ICAO SAM
Regional Office
as of 31
December
2009.
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation
the task P
3-6 | Conclusion SAM/1G/2-3 States must carry | Fleet navigation capacity It was re- Focal points JF/OQ/ Completed
Prev. | Survey on the Fleet | out this survey. flying in the SAM Region programmed | designated by MU/VCH regarding a)
2-12 | Navigation Capacity and unified States
the date for Valid.
That States conduct a delivery of RO b) and ¢)
survey on the fleet literals a), b)
navigation capacity, using, and c) until
to that end, the form 31 July 2009
contained in Appendix D
to this part of the Report,
and send the information
collected to the ICAO
South American Regional
Office, on the following
dates:
a) Aircraft operating | Secretariat should
commercial flights, | upload Form of
which have more than 5 | SAM/IG/2
700 kg. of MTOW — 15 | Appendix 2 on
February 2009 Agenda item 2.
3-6 b) Aircraft operating
Prev. commercial flights,
2-12 which have less than 5

700 kg. of MTOW - 15
May 2009;

c) Other aircraft registered
in the Region - 15
August 2009.
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Finalization Supporting Status of
No. Task to be developed Specific tasks Deliverables Responsible members to . .
date implementation
the task
3-7 | Analyse aircraft fleet Prepare data base Aircraft fleet capacity SAM/IG/4 RLA/99/901 VCH Completed
navigation capacity analysed regarding a)
Pending b) and
c).
3-8 | Collect air traffic data to States shall collect | States will have a clear SAM/IG/4 States PBN JF/IAO
Prev. | understand air traffic flows | air traffic flow data | view of the type of traffic focal points
2-13 | inaspecific airspace. operating in a specific
airspace
3-9 | Analyse communications, Prepare a CNS data | Navigation specification SAM/IG/5 Regional Brazil/ Valid.
navigation means and base and reverse navigation Office SIP Chile CNS Task
surveillance (VOR, DME) mode RLA/06/901 RO/ATM A partial report

ground to attend navigation
specifications and reverse
navigation

was presented
at SAM/IG/4.
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No.

Task to be developed

Specific tasks

Deliverables

Finalization
date

Responsible

Supporting
members to
the task

Status of
implementation

3-10

Design procedures training
- RNP Approach with
required authorization
(AR)

Prepare SIP to have

FAA instructors

Experts from States duly
qualified in RNP, APCH
AR matters

SAM/1G/4

Regional
Office SIP
RLA/06/901

Brazil/Chile
RO/ATM

Completed.
RNAV/RNP
Courses were
dictated:
RNAV/RNP
and ARNP AR
APCH. Brazil
and Chile
provided the
instructors.
Support was
obtained from a
SIP and from
Regional
Project
RLA/06/901 for
the participation
of the students.
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Finalization Supporting Status of

No. Task to be developed Specific tasks Deliverables d Responsible members to . .

ate implementation
the task
3-11 | Conclusion SAM/1G/2-2 Prepare AIC Aeronautical community States RO/ATM Partially

Prev. | Initial AIC Publish AIC duly informed on States SAM/IG/5 RO/AIM implemented:

2-10 plans for RNAV 5 at 23 October

That States of ICAO SAM
Region using as model the
AIC presented in Appendix
C to this part of the Report:

a) publish in the AIRAC
date of 9 April 2009 an
Aeronautical
Information Circular
(AIC) informing the
aeronautical community
on their intention to
implement RNAV 5 on
18 November 2010;

b) reflect in this AIC the
specific situations
within the airspace
under their jurisdiction.

implementation.

20009,

French Guyana,
Guyana,
Panama,
Suriname  had
not
implemented
yet.
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation

the task P
4, Standards and procedures for performance based navigation operations approval
4-1 | Analyse aircraft approval Develop LAR with | Guidelines at States SAM/IG/3 Regional JF/OQ Valid

requirements and operators | regard to PBN disposal SAM/IG/4 Project MU/VCH In charge of

(pilots, dispatchers, and approvals RLA/06/901 RLA/99/901.
maintenance personnel) as CAs were
established in PBN completed on
manual, and develop RNAV 10,
necessary documentation. RNAV 5,
Note: See Agenda Item 3, RNAV 1 and 2,
SAM/IG/2 and SAM/IG/3 Basic RNP 1,
Agenda Item 4. RNP  APCH,
RNP AR APCH

and APV Baro
VNAV.

A new working
plan has been
established for
the
development of
the CA on
RNP4, RNP2
and RNP1, in
progress.
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Finalization Supporting Status of
No. Task to be developed Specific tasks Deliverables Responsible members to . .
date implementation
the task
4-2 Conclusion SAM/IG/3-4 Develop the National regulation ready SAM/IG/4 | States JF Valid.
Advisory Circulars CA | procedures related | for approval of aircraft and Regional 0Q Replaced by
91-008, CA 91-009 and | to aircraft and users | users Project MU Conclusion
CA 91-010 approval regarding RLA/06/901 VCH SAM/IG/4-2

That States of the SAM
Region:

a) use as acceptable means
of  compliance in
aircraft approval and
exploiters for RNP
APCH, RNP AR APCH
and APV/baro-VNAV
operations,  Advisory
Circulars CA 91-008,
CA 91-009 and CA 91-
010, shown in
Appendices B, C and
D, respectively to this
part of the report; and

b) publish the
corresponding national
regulations until 5

October 2009.

RNP, APCH, RNP
AR APCH and
APV/Baro-VNAV
operations
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- . Finalization . Supporting Status of
No. Task to be developed Specific tasks Deliverables date Responsible members to imolementation
the task P
5-1 | Conclusion SAM/1G/2-6 States must adopt Aeronautical Community SAM/IG/3 States ATFM ATFM
Prev | ATFM Roadmap ATFM Roadmap in knowledge of regional Focal points Rapporteur/ | Completed.
4-2 That, sheet and inform on | and national activities JF/AO
a) the ATFM Roadmap in | the intentions to related to ATFM
Appendix B to this part | national ATFM
of the Report be | aeronautical ATFM roadmap shall be Rapporteur
adopted, with the aim of | community presented to the ATFM/5
providing orientation to Meeting
the ATFM community
with regard to ATFM
applications to  be
implemented in the short
and medium term in the
SAM Region; and
b) the ICAO Secretariat
send the ATFM
Roadmap to the
GREPECAS ATFM
Task Force for the
analysis and actions
deemed pertinent.
5-2 | Carry out the tasks to be Hire experts Tasks identified by the SAM/IG/4 RLA/06/901 JF/0OQ Completed
developed by Regional through Regional meeting to be executed by Experts
Project RLA/06/901. See Project Regional Project
SAM/1G/3 Report RLA/06/901 RLA/06/901 carried out.
5-3 Publish initial AIC ATFM | States publish AIC | Community informed on States JF Completed.
Prev | using the model prepared States plans regarding Except for
4-5 | by SAMIG ATFM Suriname.
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Finalization Supporting Status of
No. Task to be developed Specific tasks Deliverables Responsible members to . .
date implementation
the task
5-4 | ATFM Manual - First Part | Continue States will have a manual SAM/IG/4 RLA/06/901 JF/AO Completed
developing ATFM | for its harmonized Expert (SAM/IG/4-
manual application in the SAM WP/10)
Region
5-5 | Conclusion SAM/IG/3-5 Carry out estimate | States shall put into SAM/IG/4 States JF Valid
Runway capacity of an capacity in an practice the course dictated Bolivia, Brazil,
international airport and | airport and its on this matter and shall Colombia,

ATC associated sector

SAM States are
encouraged to carry out at
least an exercise to
determine the runway
capacity of an international
airport and ATC sector,
associated or another one
selected for each State, to
present the results to the
SAM/IG/4 Meeting,
providing the following
information:

a) Amount of personnel
trained for the exercise

b) Methodology applied

c) Result of the exercise,
providing the declared
capacity for each
runway and ATC
selected sector.

d) Identification of
problems found in the
methodology applied.

associated ATC
sector

obtain the necessary
experience to evaluate
capacity at a national level.

Paraguay, Peru
and Venezuela
presented its
preliminary
exercise.
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Finalization Supporting Status of
No. Task to be developed Specific tasks Deliverables d Responsible members to . .
ate implementation
the task

5-6 | Guidance document for the | Prepare a guidance | States will have a guide for | SAM/IG/4 RLA/06/901 JF/AO Completed

application of a common document for the the application of a Expert (SAM/IG/4-
application of a common methodology for WP/05)

methodology for the
estimation of airport
capacity and ATC sectors
for the SAM Region

common
methodology for
the estimation of
airport capacity and
ATC sectors for the
SAM Region

the estimation of airport
capacity and ATC sectors
for the SAM Region
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APPENDIX B

FOLLOW-UP OF CONCLUSIONS AND PENDING TASKS OF THE SAM/IG MEETING

Conclusion/Tarea OBSERVACIONES
Conclusion/Task ARG | BOL | BRA | CHI | COL| ECU | FGY | GUY | PAN | PAR | PER | SUR | URU | VEN REMARKS
1-1 YES | YES | YES | YES | YES | O/G -- YES | O/G | YES O/G | YES | YES YES
SAM/IG/1-1
CAR/SAM PBN
Roadmap
That ICAO SAM States,
in implementing
RNAV/RNP, take the
pertinent actions to follow
guidelines contained in
the CAR/SAM PBN
Roadmap as shown in
Appendix C to this part
of the report.
1-1 o/IG O/G | O/G | O/G | O/G | OIG -- O/G | O/IG | O/G O/G | OIG YES O/G | COL: June
That States examine: ECU: Local
a) Impact of RNAV coordination with
routes corresponding area.
implementation in t PAR: SAMIG 5
he airspace Aircraft PER: Dec 2009
fleet, Air traffic VEN: Mar.2010
services, and
b) Establish pertinent
coordination so as to
enable integrated,
harmonious and
timely
implementation of
more direct RNAV
routes.
2-1 YES | YES | YES | YES | YES | YES -- YES | YES | YES O/G | YES | YES O/G | ECU: Missing
Implementation of RNAV pronouncement of
routes VEN in regard of the
effective date for the
implementation of the
route Guayaquil /
Madrid.
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Conclusion/Tarea
Conclusion/Task

ARG

BOL

BRA

CHI

COL

ECU

FGY

GUY

PAN

PAR

PER

SUR

URU

VEN

OBSERVACIONES
REMARKS

2-3

Conclusion SAM/1G/2-1
PBN implementation
Programme for en-route
operations

That the ICAO SAM
States take appropriate
actions to follow the
guidelines and comply
with the targets
established in the PBN
implementation for en-
route operations, which is
shown in Appendix B to
this part of the Report.

YES

YES

YES

YES

YES

YES

YES

O/G

YES

YES

YES

2-10
Conclusion SAM/1G/2-2
Initial AIC

That States of ICAO

SAM Region using as

model the AIC presented

in Appendix C to this part
of the Report:

a) publish in the AIRAC
date of 9 April 2009
an Aeronautical
Information Circular
(AIC) informing the
aeronautical
community on their
intention to implement
RNAV 5o0n 18
November 2010;

b) reflect in this

AIC the specific

YEStuations within the

airspace under their

jurisdiction.

YES

YES

YES

YES

YES

YES

o/G

0o/G

YES

YES

o/G

YES

YES

GUY: Oct.22,2009
SUR: Will inform
Nov.15,2009
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Conclusion/Tarea
Conclusion/Task

ARG

BOL

BRA

CHI

COL

ECU

FGY

GUY

PAN

PAR

PER

SUR

URU

VEN

OBSERVACIONES
REMARKS

2-12

Conclusion

SAM/1G/2-3

Survey on the Fleet

Navigation Capacity

That States conduct a

survey on the fleet

navigation capacity,
using, to that end, the
form contained in

Appendix D to this part

of the Report, and send

the information collected
to the ICAO South

American Regional

Office, on the following

dates:

a) Aircraft operating
commercial  flights,
which have more than
5 700 kg. of MTOW —
15 February 2009;

b) Aircraft operating
commercial  flights,
which have less than 5
700 kg. of MTOW -
15 May 2009;

c) Other aircraft
registered in  the
Region — 15 August
20009.

YES

YES

YES

YES

YES

YES

YES

O/G

NO

YES

O/G

YES

YES

2-131.2

1.2 Collect air traffic data
to understand air traffic
flows in a specific
airspace

YES

NO

YES

YES

YES

YES

YES

O/G

YES

YES

YES

YES

YES
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Conclusion/Tarea OBSERVACIONES
Conclusion/Task ARG | BOL | BRA | CHI | COL| ECU | FGY | GUY | PAN | PAR | PER | SUR | URU | VEN REMARKS

2-14 YES | O/G | O/G | YES | O/G | YES - YES | O/G | YES | O/G | OIG YES O/G | ECU: Developing

Conclusion PER: SAM/IG/4

SAM/1G/2-4 SUR: Nov.15, 2009

PBN VEN: March 2010

Implementation

Model for TMA and

Approach

That States/Territories

and International

Organizations use the

PBN Implementation

Model for TMA and

Approach in the

preparation of their PBN

implementation

programmes for TMA and

Approach, shown in

Appendix E to this part

of the Report

2-15 O/G | O/G | O/IG | OG | O/G | OIG -- oIG N/A | O/G YES | O/G YES O/G | CHI: They have a

Flexibility in special use committee responsible

airspace. for these subjects
ECU: Will require
information at
SAM/IG/3
PAN: Panama does not
have army nor air
force.
VEN: Undetermined

2-16 e][¢] NO | O/G | YES | NO NO -- O/G | OIG | OIG O/IG | OIG YES NO | ECU: Example: Chile

Handling of air transport SAM/IG/5

environmental problems PER: SAM/IG/5
BOL: SAMIG/6
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Conclusion/Tarea OBSERVACIONES
Conclusion/Task ARG | BOL | BRA | CHI | COL| ECU | FGY | GUY | PAN | PAR | PER | SUR | URU | VEN REMARKS

3-1 YES NO O/G | O/G | YES | OIG -- O/IG O/G | NO O/G | OIG O/IG O/G | ECU: Coord. with

Conclusion SAM/1G/2-5 OPS PAR:

Advisory Circular CA Developing

91-002 and PER: Dec 2009

Job Aid for Aircraft and

operators

RNAV 5 operational

approval

That States of ICAO

South American Region:

a) Use as an acceptable
compliance source in
aircraft and operators
RNAV 5 operational
approval Advisory
Circular CA 91-002
and Job Aid for
Aircraft and operators
RNAV 5 operational
approval, presented in
Appendices A and B,
respectively, to this
part of the Report.

b) Publish respective
national regulations up

to April 2009.
4-2 O/G O/G | O/G | O/G | YES | OIG -- O/G O/G | YES O/G | OIG YES O/G | ECU: ATFM
Conclusion SAM/1G/2-6 PER: Dec.2009
ATFM Roadmap VEN: Jul.2010
That,

a) the ATFM Roadmap in
Appendix B to this
part of the Report be
adopted, with the aim
of providing
orientation to  the
ATFM community
with regard to ATFM
applications to be
implemented in the
short and medium term
in the SAM Region;
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Conclusion/Tarea OBSERVACIONES
Conclusion/Task ARG | BOL | BRA | CHI | COL| ECU | FGY | GUY | PAN | PAR | PER | SUR URU VEN REMARKS

and

b) the ICAO Secretariat
send the ATFM
Roadmap to the
GREPECAS ATFM
Task Force for the
analyses and actions
deemed pertinent

4-5 YES | YES | N/A | O/G | YES | YES -- YES | O/G | O/G YES | O/G YES O/G | ECU: AIC published

Manual ATFM AIC COL: June
GUY: 22 Oct 2009

PAR: In Publishing
process

URU: AIC published
07 May 2009

VEN: Mar.2010

Instrucciones para el llenado del formulario - Instructions to fill in the form

. Cumplida: colocar Si en el casillero correspondiente. / Accomplished: place YES in the corresponding box

. En ejecucion: colocar O/G (on going) e indicar en “observaciones” la fecha prevista de término./ In execution: place O/G (on going) and indicate under “remarks” the estimated deadline

. No cumplida: colocar NO en el casillero correspondiente y, de ser el caso, hacer comentarios en columna de observaciones/ Not complied: place NO in the corresponding box and if such were the
case, make comments in the remarks column
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APPENDIX C
FOLLOW-UP TO CONCLUSIONS ON CNS IMPROVEMENTS
Conc/Dec Title of To be
Strategic Conclusion/ Text of Conclusion/Decision Follow-up Action s Status Deliverable Target date
R L initiated by
Objective Decision
When carrying out activities | Implementation of | SAM States/ | Valid Improvement of | Mar 2012
Adoption of for the improvement of | action plan for | Territory and the
Actign Plan communications and | improvement of | ICAO SAM communications,
surveillance systems for en- | ground-air Regional navigation  and
Models for the . — a .
improvement of route_ and termm_al area commumcatl_ons. Office _ surveillance
SAM/IG L operations, the action plan | Implementation plan Valid systems Dec 2012
communication : X
1-5 s and models are to be taken into | for improvement of
. account for the improvement | ground-ground
surveillance . o
D of ground-air, ground-ground | communications
systems for en- o q
route and communlcatlons an systems. _ .
- surveillance systems being | Implementation plan Valid Dec 2015
terminal  area . :
operations presented as Appendices D, F for improvement of
and | to the report of this | surveillance systems.
agenda item.
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Conc/Dec Title of To be
Strategic Conclusion/ Text of Conclusion/Decision Follow-up Action initiated b Status Deliverable Target date
Objective Decision y
That, taking into account the | Letter SA276 of 4 | ICAO SAM | Completed SAM States | 28 August
guide for the improvement of | May 2009 was sent | Regional action plans on 2009
CNS systems to meet the | requesting States to | Office All SAM CNS
short- and  medium-term | draft the action plan States, with | improvements in
operational requirements for | for CNS the the short and
en-route and terminal area | improvements in the exception of | medium term
operations  developed by | short and medium Colombia,
State Project RLA/06/901  and | term. Letter of French
SAM/IG implementation | reviewed _ by the $AM reminder SA602 was Guiana and
35 plans for States/Territory (Appendix A | sent on 1 September Panama
improving CNS | to report on Agenda Item 5) | 2009. presented
D systems in the and the action plan model for their their
short and CNS improvements, in action plans
medium term Appendix A to this part of the for required
Report, SAM States draft an CNS
action plan for the improveme
improvement of CNS systems nts
and, once completed, the plans
be sent to the ICAO South
American Regional Office
before 28 August 2009.
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Conc/Dec Title of To be
Strategic Conclusion/ Text of Conclusion/Decision Follow-up Action S Status Deliverable Target date
R L initiated by
Objective Decision
That, in order to start
implementing the
interconnection of automated
systems in the SAM Region: Letter SA277 of 4 | ICAO SAM | Completed SAM Region | 31 July 2009
a) the SAM States/Territory | May 2009 was sent to | Regional AMHS
take note of the AMHS | SAM States | Office addressing  plan
addressing  structure in | requesting the duly updated.
Appendix B to this Agenda | information required
Item, when implementing | through  Conclusion SAM Region
AMHS systems: SAM/IG/3-6 router
- review the router implementation
implementation  plans, plan and ATN
SAM/IG | Interconnection the ATN gr(_)und-grour}d grou_nd .
3.6 of AMHS applications in Appendix applications duly
- D to SAM/IG/2-WP/19 updated
Systems in the ;
D SAM Region and present their re_sults
to the ICAO Regional
Office by 29 May 2009;
- review the Guide for the
implementation of
national digital networks Completed 30
in IP protocol to support | Guide for the | Mission  of Guide for the | September
current  and future | interconnection of | CNS expert interconnection 2009
aeronautical applications | AMHS systems of AMHS
in  Appendix E to | drafted systems
SAM/IG/2-WP/19  and
present their comments
by 30 June 2009;
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Conc/Dec Title of To be
Strategic Conclusion/ Text of Conclusion/Decision Follow-up Action A Status Deliverable Target date
R L initiated by
Objective Decision

b) Project RLA/06/901
elaborate a guide for the
interconnection of AMHS
system, by 31 July 2009; and

c) SAM States, upon
implementing the automated
system interconnection, use
the  guidance  documents
prepared by project
RLA/06/901.
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APPENDIX D
FOLLOW-UP TO CONCLUSIONS ON AUTOMATED SYSTEMS
Conc/Dec Title of To be Taraet
Strategic Conclusion/ Text of Conclusion/Decision Follow-up Action S Status Deliverable g
R L initiated by date
Objective Decision
In order to update the SICD | The ICAO SAM | ICAO SAM | Completed Updated SICD | 30 June
document, prepared in 2007: Regional Office sent | Regional document 2009
a) States of the SAM Region | the information | Office and
included in the SICD, are | required to the SAM | SAM
encouraged to review and | States/Territory States/Territor
update the information y
contained in the document;
SAM/IG . b) Any State of the Region
3-7 ggﬂgﬂng of having automated systems not
Document included in the SICD, should
D send the information to the

ICAO South American
Regional Office; and

The information requested in
a) and b) above, should be sent
to the ICAO South American
Regional Office, not later than

29 May 2009.
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Conc/Dec Title of To be Target
Strategic Conclusion/ Text of Conclusion/Decision Follow-up Action A Status Deliverable
R L initiated by date
Objective Decision
That States of the SAM Region | To date, as follow-up | SAM States Valid Memorandum 2012
start the development of specific | to the action plan for of
plans for the implementation of | the implementation of Understanding
automated systems | automated  systems (MoU)
interconnection, considering the | between SAM pairs of between SAM
implementation dates indicated in | States, Argentina- pairs of States
Regional Interconnection Plan for | Uruguay, Argentina- for the
Automated Systems in adjacent | Brazil and Brazil- interconnection
ACCs, specified in Appendix B of | Uruguay have drafted of automated
this part of the Report, and | and signed MoUs for systems
information contained in the | the interconnection of
following documentation: their automated
a) Memorandum of | systems.
Understanding for the
implementation of automated
systems interconnection
Preparation of between two States having
SAM/IG ;pecific _ adjacent  ACCs, Interface
3.8 implementatio Control Document (ICD) for
n plans for the data communication between
D interconnectio ATS dependencies in
n of automated Caribbean and South
systems American Regions (CAR/SAM
ICD);
b) Interface control document
(ICD) for data

communications between ATS
units in the Caribbean and
South  American  Regions
(CAR/SAM ICD);

c) System Interface
Document (SICD); and

d) Regional interconnection
initial plan for ACC automated
systems.

e) Preliminary reference system/
subsystem specification for the
air traffic control automation
system (SSS).

Control
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Agenda Item 2: Optimization of the ATS routes structure

RNAYV Routes Implementation

2.1 The Meeting took note on the status of implementation of RNAV routes that were
approved during SAM/IG/3 Meeting, as well as of other routes that were revised and agreed to be
implemented during bilateral or multilateral Meetings.

2.2 Appendix A contains the list of routes in the process of implementation and comments
when justified.

2.3 In this respect, the Meeting was of the opinion that from this Meeting, RNAV routes
should not be implemented independently, taking into consideration that the SAM Region ATS routes
network optimization programme has as main objective to achieve an inter-functional air traffic
management, available to all users during all flight phases, which complies with the agreed safety levels
and provide economically optimum operations, be sustainable with regard to the environment, and meets
national aviation safety requirements. In view of the above, States and users were requested to analyse
new routes within the framework of such optimisation programme.

Programme for the Optimization of ATS Routes Structure

2.4 The Meeting reviewed the program for the optimization of the South American Region
ATS Routes Network, and the associated action plan, which includes tasks to be undertaken by
responsible people with established deadlines.

2.5 The result of this review is shown in Appendix B to this part of the report.

2.6 In assessing activity 2.2.3 — Determine the entry and exit points of the main TMA of the
Region, it could be noted that the following States do not foreseen changes in their main TMAS up to
March 2010: Argentina, Bolivia, Chile, Colombia, Guyana, Paraguay, Peru, Suriname, Uruguay and
Venezuela. Brazil is analysing this possibility and shall inform it as appropriate. Venezuela has the
intention to implement a TMA in Guayana and has a plan to implement one in Valencia, Base Libertador.
In the case of Guyana, an improvement is being programmed in the Georgetown TMA, before the second
half of 2010. In November 2010 Peru could possible make some changes in their TMAs.

2.7 With regard to activity 2.2.4 on the Necessary tools to carry out this study, different
mechanisms were mentioned, such as the 3D Autocad-map which permits to geo-referent routes. It is a
versatile tool that might sustain the work to be carried out. Other tools were evaluated, such as
MAPSOURCE. Summarising, the necessary tools are not defined yet and investigations will continue in
this connection.
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2.8 As per activity 2.2.5, the Meeting concluded that it would be necessary that each State
designates a point of contact which should be available during a three-week of thorough study to the
SAM routes network, to deliver the necessary information for the development of the experts group work,
through email, telephone or similar means. In this connection, the Meeting formulated the following
Conclusion:

Conclusion SAM/1G/4-1 - SAM routes network point of contact

That SAM States designate a point of contact to support the development of task 2.2.5 of
the Action Plan for optimisation of the SAM Routes Network, and send the
corresponding data (email and telephone) until 31 January 2010.

Preliminary Analysis of Air Traffic Data Compilation

2.9 The Meeting noted that, unless for French Guyana and Panama, all States sent to the
Secretariat, air traffic data collection from 1 to 31 July 2009 in their respective areas of responsibility. In
coordination with CARSAMMA it was agreed that all this information collected shall be analysed
initially by the regional agency, to be then delivered to the Secretariat, so that Regional Project
RLA/06/901 may carry out a further analysis.

2.10 During the revision of this matter, the preliminary analysis that is being carried out by
Brazil was done and note was taken that the work carried out by Brazil could reach to some conclusions
that might be similar to other States in the Region.

2.11 The preliminary analysis of available data from the FIR Brasilia, Curitiba and Recife, has
indicated that, given the outstanding types of in 90% of the sample, 89% of flights could, in principle, be
approved for RNAV-5.

2.12 Also, in the preliminary analysis of city pairs served in the Brazilian FIRs, it was
identified that there is a significant number of city pairs involved in the provision of ATS. Therefore, it
was initially concluded that version 1 of the route network will have to use the concept of Trunk Routes,
seeking to include several pairs of cities with one route, considering, moreover, the need to prioritize the
highest volume of air traffic, as identified in the RNAV routes implementation process in the Region.

2.13 In relation to flight levels, a high concentration in levels RVSM (between FL 290 and
410) of approximately 94% was observed. That way it is possible to verify that a possible exclusionary
airspace, combined with the navigation capability of the fleet, could be used by a significant portion of
users that operate in the upper airspace.

Flexible Use of Airspace (FUA)
2.14 The Meeting recognized that flexible use of airspace is a concept of airspace

management, serving optimisation, balance and fairness in the use of airspace between civil and military
users, facilitated through strategic coordination and dynamic interaction between both parties.
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2.15 Taking into account that there are activities that require the reservation of a volume of
airspace for their exclusive or special use (SUA) for defined periods of time, due to the characteristics of
its flight profile or to the risks involved in the operations to be performed in such volume and to the need
to effectively and securely separate them from other types of aviation activities, the Uruguayan
administration presented a draft FUA Regulation and a regulation framework. The draft project is
presented at Appendix D to Report on Agenda Item 5, since it could serve as a reference to other States.

IATA Report on User Requirements for Air Traffic Services

2.16 The Meeting noted that the first edition of the IATA report on users requirements for air
traffic services considers technologies that are widely available or under consideration to provide
Communications, Navigation and Surveillance (CNS) for Air Traffic Management (ATM). The structure
consists of a brief technology description followed by IATA’s position on implementation.
Recommendations are based on the evaluation of operational benefits, e.g. schedule, safety, efficiency,
cost, risk, and availability.

2.17 The document is meant to serve as a planning tool and represents the consolidated view
of IATA’s members, which comprise some 230 of the world’s leading passenger and cargo airlines
representing 93 percent of scheduled international air traffic.

2.18 In general, IATA’s position on short to mid term CNS/ATM infrastructure improvements
is to maximise the existing capabilities that are on aircraft today and to support the implementation of the
following technologies, among others, where operationally feasible, in consultation with airlines:

a) Speech communications migrating to a data link based communication as the
primary means of controller-pilot communication while continuing the provision
of voice communication as a backup and for non-routine communications.

b) Performance Based Navigation (PBN), supported by GNSS as the primary
navigation means for all flight phases.

C) ATS Surveillance mainly based on ADS-B and when required supplemented with
Multilateration (MLAT) as the next generation replacement to radar.
Additionally, ADS-C should be the common means of surveillance in oceanic
airspace.

2.19 With regard to the PDC, the Meeting examined this matter and proposed DCL as an
appropriate mechanism for digital clearances.

2.20 The Meeting agreed that this document is included as Appendix C to this part of the
report, with a view to serve as a reference for the development of future works of the SAM
Implementation Group.
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APPENDIX A

Montevideo - Buenos Aires

Uruguay has not yet arranged these airspace sectors nor implemented CNS improvements already planned
for this route. In view of the above, the proposed implementation of this route is pending.

UM 662 Guayaquil — Madrid

Within the Civil/Military coordination, Venezuela continues coordination with the Venezuelan Air Force
a trajectory within the Venezuelan airspace. The resulting trajectory of this coordination shall be
informed to the ICAO SAM Regional Office during the first quarter of 2010.

UM 527 Lima — Madrid

States involved have agreed that the date for implementation of this route shall be 27 August 2009, with

effective implementation date 24 September 2009. The following trajectory is agreed (See Appendix A to
Agenda Item 1):

ESPACIO AEREO SUPERIOR / UPPER AIRSPACE
Lima - Madrid UM 527

Designador Latitud Longitud

Designator Latitude Longitude
Lima VOR S12°00’30’ WO077 07722
SIGOB S08°28’16” W073°20°18"’
AKTOR S04°00°34” W068°44°13"’
MULIP S02°29°53”” W067°12°10"’
AKNOV S00°50°33”’ W065°20°47"
DOBDA NO04° 32°18.59” W060°07°49.87"’
TIM VOR N06°29°53"’ W058°15°46”’
UMREM N07°56°06.73"" W057°00’03.66”’
TRAPP N09°05°06°" W055°59°30"”

Santiago — Sao Paulo

To this respect, and based on a proposal by Brazil, the Secretariat shall coordinate an RNAV route
between Cérdoba VOR (Argentina) and Paranagua (Brazil), to serve the request presented by IATA as
regards the availability of a route between the cities of Santiago (Chile) and Sao Paulo (Brazil). This

route will be incorporated into the Version 1 of routes optimisation programme. (See Appendix A to
Agenda Item 1)

Note: before the first quarter of 2010.
Santiago — Miami

From coordination carried out by Chile, Peru and IATA it was agreed to evaluate the following trajectory:
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Santiago — UL 302 up to VOR LIMA - VOR CHACHAPOYA - KORBO - BOKAN - VOR LA
PALMA - CIEGO DE AVILA — URSUS-

Comparison of distances:

UL 780: (Santiago — URSUS) 3.521 NM
Trajectory proposed: 3. 504 NM

According to the trajectory under study, coordination shall continue with States involved and IATA, in
order to agree the definitive route and proceed to its implementation in the pertinent time and manner.

Note: In case during the first quarter of 2010 the agreement has not been concreted, this trajectory shall
be incorporated to the SAM Region ATS routes network optimisation programme.
ATS Pending routes

As agreed in the SAM/IG/2 meeting, ad-hoc groups composed by IATA and States involved would carry
out the necessary revisions of routes with pending coordination, as shown in the following chart:

Following are the conclusions adopted in the reference meeting:

ROUTE REMARKS

UL 306 Coordination pending among BRAZIL, FRENCH GUYANA and
SURINAME.

UmM782 . . . I .

UL201 Brazil shall inform on the resulting modifications on the realignment of these

UA317 routes.

UA307 States involved, Argentina, Brazil and Chile, agreed to incorporate this matter

in the Feasibility Study for the Programme for Optimising the ATS Routes

Network in the South American Region (See Appendix A)

ARGENTINA, BRAZIL, IATA

San José (C. Rica) — | IATA will coordinate with the NACC Regional Office and CAR States.
Santo Domingo SAM Regional Office shall coordinate with ATA, Colombia and Panama

RNAV ROUTE MONTEVIDEO-EUROPE UM 661

The administrations of Brazil and Uruguay agreed on the implementation of a new two-way RNAYV route
UM 661 to join Montevideo with Europe through the EUR/SAM Corridor. In addition to enabling flights
with a shorter trajectory, this route clears high density traffic terminals of the Curitiba and Brasilia FIRs,
joining the same from the position ERETU at the South Atlantic, with multiple-entry routes to Europe.

The publication of this route UM 661 was coordinated for 11 March 2010, with applicable date 6 May
2010.
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Main Coordinates:

CRR 34°49° 57.8”° S/ 056° 01’ 30.5” W
KILUM 34°21’ 13 S/ 055°01° 38" W
TODAX 33023’ 177’ S/ 053°46° 02 W
DAKIS 3301328’ S/053°31" 12 W
KONDU 30°59* 57°” S/ 050° 18° 20” W
ERETU 03°07° 42°° N /028°48’ 00" W

RNAV ROUTE BRASILIA/ BUENOS AIRES UM 532

The Brazilian and Uruguayan administrations agreed on the implementation of a two-way new RNAV
Route UM532, to join Brasilia/Buenos Aires through the points CUARA and KUKEN. The publication
of this route UM 532 was coordinated for 11 March 2010, with applicable date 6 May 2010. As of the
reporting point CUARA up to KUKEN, the route is coincident with UL 324.

Routes Rosario/Porto Alegre and Route Montevideo/Asuncion
These routes proposed by Uruguay consider significant fuel savings and improvement of the environment
and in this connection, the administrations of Brazil and Paraguay agree to implement the same as soon as

possible, when the Argentinean administration finishes the works being carried out by its airspace-
restructuring team.

Note: in case this agreement has not been concreted by the first quarter of 2010, this trajectory shall be
incorporated to the to the SAM Region ATS routes network optimisation programme.

Route Cérdoba/Porto Alegre
This route is incorporated into the to the SAM Region ATS routes network optimisation programme.

Route from the VAS VOR in the Asuncion FIR up to BRS VOR in the Brasilia FIR
UM 403

The administrations of Brazil and Paraguay agreed on the implementation of a two-way RNAV route UM
403 in points VAS VOR in the Asuncion FIR and BRS VOR in the Brasilia FIR. This route shall provide
significant fuel savings and environment improvement to the route Asuncién/ Brasilia.

Main coordinates:

VOR VAS 25°14’ 39°’S/ 057° 31’ 19" W
ILSUD 23024’ 23" S/ 055° 30’ 53’W
VOR BRS 150527 29’7 S/ 048° 01" 17" W

The publication of this route UM 403 was coordinated for 11 March 2010, with applicable date 6 May
2010.
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Route from position LIMPO in the Amazoénica FIR up to position APARE in the La
Paz FIR UM 784

This route shall provide significant fuel savings and environment improvement to the route
Panaméa/Buenos Aires.

Main coordinates:

LIMPO 04°53’36°” S/072°22° 00" W
KILEV 10°58’ 54°* S/069° 06° 04’ W (FIR boundaries)
APARE 16°50* 27’ S/ 065° 48’ 36" W

The publication of this route UM 784 was agreed for 11 March 2010, with applicable date 6 May 2010.
Deleted routes

The meeting decided to eliminate route UA 309 from Montevideo to Porto Alegre, and consequently it
will be published through AIRAC for 11 March 2010, with applicable date 6 May 2010.

It was also decided to eliminate route UB 695 from Asuncién up to URUBUPUNGA (Curitiba FIR), and
consequently will be published through AIRAC, 56 days after implementation of route UM 403 foreseen
for 6 May 2010.
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APPENDIX B (REVISED)
PROGRAMME FOR OPTIMISING THE ATS ROUTE NETWORK IN
THE SOUTH AMERICAN REGION
(GPIs 1,5,7,8, 10, 11)
Activity Start End |Responsible party Observations
1. Phase One — RNAV-5 Implementation
1.1 RNAV-5 implementation in the SAM Region Apr 2008 Nov 2010 |Regional Project |The implementation will be carried out
RLA/06/901 according to the Implementation
Programme approved at the SAM/IG/2
meeting
2. Phase Two — Implementation of Version 1 of the SAM ATS Route Network
Activity Start End Responsible party|Observations
2.1.  Conduct a Feasibility Study for Optimising the March Apr 2009 [Regional Project Completed
SAM Route Network 2009 RLA/06/901
2.2. Airspace Concept
2.2.1 Collect traffic data to understand air traffic flows June 2008 SAM/IG/4|[SAM/PBN/IG Completed
(Project The Secretariat sent a request to States:
RLA/06/901) Re. LT 2/3A.13-LN 3/24.6.1-SA364
States DATED 8 June 2009.
Deadline for reply: September 2009
Except for French Guyana and Panama, all
SAM States sent the data collection
2.2.2  Analyse the fleet navigation capacity June 2008 [SAM/IG/4|[SAM/PBN/IG Completed
(Projects Task 1.3 of the RNAV-5 Implementation
RLA/06/901 Project

and RLA/99/901)
States-1ATA

Data base in progress
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Activity Start End |Responsible party Observations
2.2.3 Determine the gateways of the main TMAs in the SAM/1G/3|SAM/IG/4 States Completed
SAM Region /Argentina, Bolivia, Chile, Colombia,
Guyana, Paraguay, Peru, Suriname and
\Venezuela.
Brazil, and Guyana shall inform o March
2010.
2.2.4 Determine and obtain the necessary tools to make SAM/IG/3|SAM/IG/4SAM/PBN/IG Flight Star.(Verify if the acquisition of
the study mentioned in item 2.2.5 (aeronautical (Project another software is necessary)
charts, specific software) RLA/06/901)
2.2.5 Make a detailed study of the SAM ATS route SAM/IG/4|March SAM/PBN/IG This task requires the hiring of three
network, with a view to preparing version 1 of the 2010 (Project experts to develop the study.
route network, including the following: RLA/06/901) This requirement will be presented to RCC

Indicate the domestic and international ATS
routes that should be eliminated, in accordance
with their use;

Propose the volume of exclusionary airspace
for RNAV-5 application

Indicate the “conventional” RNAYV routes that
should be eliminated or replaced by RNAV
routes in the exclusionary RNAV-5 airspace.
Indicate the RNAV routes that should be
realigned, in accordance with the gateways of
the main SAM TMAs (see 2.2.3).

Describe in detail the proposed new SAM route
network, based on the analysis of the
aforementioned items.

Describe in detail the interface between the
SAM route network and the CAR route
network.

Propose the initial draft Proposal of
Amendment to the CAR/SAM ANP

Prepare a performance measuring plan

Meeting of RLA/06/901.
3 persons for a period of three weeks.
IATA and operators would be invited to

select one person to assist in the
development of this task.
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Activity Start End |Responsible party Observations
including gas emissions safety, efficiency etc.
2.2.6  Prepare safety assessment required, applying a April 2010/October  |Project This task requires the hiring of one expert
qualitative methodology through the use of SMS 2010 RLA/06/901 in order to perform the assessment
required, applying SMS.
2.2.7 Hold the Workshop of Experts from the SAM SAM/1G/5June 2010 [SAM/PBN/IG This task requires RCC Meeting
States to review and validate the study made under (Project authorization in order to count with the
item 2.2.5and 2.2.6. RLA/06/901) support of RLA/06/901.
States
Later to SAM/IG/5
2.3 Implementation of Version 1 of the SAM ATS Route Network
2.3.1 Process the proposal of amendment to the TBD SAM Regional Shall depend on the decisions to be
CAR/SAM Air Navigation Plan Office adopted by the routes workshop of 2.2.6
2.3.2 Publish version 1 of the SAM ATS Route Network  [TBD States Shall depend on the decisions adopted in
the routes workshop of 2.2.6.
2.3.3 Entry into effect of version 1 of the SAM ATS TBD

Route Network
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Activity Start End |Responsible party Observations
3. Phase Three — Implementation of Version 2 of the SAM ATS Route Network
Activity Start End |Responsible party Observations
3.1. Flexible Use of Airspace
3.1.1. Develop guidance material for the application of SAM/1G/5SAM/IG/6|[SAM/PBN/IG
the Flexible Use of Airspace concept, including: (Project
RLA/06/901)
e Model for using non-permanent routes similar to
that applied in EUROCONTROL (Conditional
Routes — CDR).
e Criterion for defining scenarios in which non-
permanent routes are applied
e Criterion for categorising non-permanent routes
e Harmonised publication of non-permanent
routes
e Representation of non-permanent routes in
aeronautical charts
3.1.2. Establish the Civil-Military Coordination SAM/IG/6|SAM/IG/7 States The Civil/Military Committees should be
Committee to evaluate application of the Flexible implemented in those States which have
Use of Airspace concept mentioned in 3.1.1. not done so. Plan Civil/Military
Meeting/Workshop in 2011.
3.1.3. Develop proposals for route implementation and/or [SAM/IG/6|SAM/IG/7|States See 3.1.2
realignment, in keeping with the utilisation of FUA
3.2 Airspace Concept
3.2.1. Collect traffic data to understand air traffic flows SAM/IG/6SAM/IG/7SAM/PBN/IG
(Project
RLA/06/901)

States
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Activity Start End |Responsible party Observations
3.2.2. Analyse the fleet navigation capacity SAM/1G/6|SAM/IG/7|SAM/PBN/IG
(Projects
RLA/06/901 and
RLA/99/901)
States
IATA
3.2.3. Determine the gateways of the main TMAs inthe  [SAM/IG/6|SAM/IG/7|States
SAM Region
3.2.4. Determine the necessary tools for making the study [SAM/IG/6[SAM/IG/7|SAM/PBN/IG
mentioned in item 3.2.5 (aeronautical charts, (Project
specific software) RLA/06/901)
3.2.5. Make a detailed study of the SAM ATS route SAM/IG/7June 2011 SAM/PBN/IG
network with a view to developing version 2 of the (Project
route network, including: RLA/06/901)

Definition of scenarios for the SAM airspace
structure, including ATS routes, control sectors,
TMA interface, for assessment using airspace
modelling and fast-time ATC simulation tools.
Indicate the ATS routes that should be
eliminated in accordance with their utilisation;
Propose, if necessary, the extent of exclusionary
airspace volume for RNAV-5 application
Indicate, as necessary, the “conventional” ATS
routes that should be eliminated or replaced by
RNAV routes in accordance with the possible
extension of the exclusive RNAV-5 airspace
volume.

Indicate the RNAV routes that should be
realigned in keeping with possible modifications
to the gateways of the main TMAs in the SAM
Region.

Detail possible scenarios for version 2 of the
SAM route network and of control sectors, based
on the analysis of the previous items
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Activity

Start End

Responsible party

Observations

Detail the interface between the SAM route
network and the CAR route network

Propose the initial draft Proposal of Amendment
to the CAR/SAM ANP.

Route Network

3.2.6. Prepare a safety assessment and routes spacing SAM/IG/7July 2011 CARSAMMA Quantitative assessment in order to
determine spacing between routes to be
applied in item 3.2.5
3.2.7. Make Airspace Modelling and Fast-Time August  [SAM/IG/9
Simulation studies to assess the scenarios 2011
developed in 3.2.5
3.2.8. Hold the Workshop of Experts from the SAM SAM/IG/9June 2012 [Project
States to review and validate the studies made in RLA/06/901
items 3.2.5, 3.2.6, and 3.2.7. States
3.3. Implementation of Version 2 of the SAM ATS Route Network
3.3.1. Process the proposal of amendment to the TBD SAM Regional
CAR/SAM Air Navigation Plan Office
3.3.2.  Publish version 1 of the SAM ATS Route Network [TBD States
3.3.3. Entry into effect of version 2 of the SAM ATS TBD
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Foreword

Dear Reader,

There are times when airlines are taken by surprise from announcements of new equipment for
air traffic control being purchased that, as far as airlines are concerned, holds little promise of
benefit. In most of these cases, airlines and other airspace users were not consulted during the
planning process and the technology was bound to disappoint.

Such misadventures are costly to everyone and are a waste of scarce funding. Regrettably, such
undesirable situations continue to occur today, when waste can be ill afforded by the air transport
industry.

On the other hand, successful procurement projects are invariably associated with a planning and
consultation process that draws upon input from representatives of the airspace users, as well as
equipment manufacturers and neighbouring States. Such planning also helps airlines schedule
their own investments in aircraft technology to work in synch with new air navigation services
equipment, leading to clear operational benefits.

Based on a thorough understanding of airspace user requirements and capabilities, these projects
are far more successful in providing much-needed benefits to airspace users in terms of increased
safety, on-schedule operations and cost efficiency.

We have prepared this report to offer a better understanding of international airlines’
requirements and capabilities for communications, navigation, surveillance and air traffic
management.

Best regards,

Gunther Matschnigg,

Senior Vice President

Safety, Operations & Infrastructure
International Air Transport Association
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IATA Report on User Requirements for Air Traffic Services

Executive Summary

IATA has prepared this report to offer guidance to Air Navigation Service Providers (ANSPS),
States, vendors and funding organizations on international airline infrastructure requirements for
air traffic services between now and the 2020 timeframe.

This report considers technologies that are widely available or under consideration to provide
Communications, Navigation and Surveillance (CNS) for Air Traffic Management (ATM). The
structure consists of a brief technology description followed by IATA’s position on
implementation. Recommendations are based on the evaluation of operational benefits, e.g.
schedule, safety, efficiency, cost, risk, and availability.

This document is meant to serve as a planning tool and represents the consolidated view of
IATA’s members, which comprise some 230 airlines as of December 2008 — the world’s leading
passenger and cargo airlines among them - representing 93 percent of scheduled international air
traffic.

In general, IATA’s position on short to mid term CNS/ATM infrastructure improvements is to
maximise the existing capabilities that are on aircraft today and to support the implementation of
the following technologies where operationally feasible, in consultation with airlines:

e Voice migrating to data link as the primary means of controller-pilot communication
while continuing the provision of voice communication as a backup and for non-routine
communications.

e Performance Based Navigation (PBN), enabled by GNSS as the primary radio navigation
aid for all phases of flight.

e Surveillance based primarily on Automatic Dependent Surveillance Broadcast (ADS-B)
and when required supplemented with Multilateration (MLAT) as the next generation
replacement to radar. Additionally, Automatic Dependent Surveillance Contract (ADS-C)
should be the common means of surveillance in oceanic airspace.

The following table summarizes IATA’s position on current CNS/ATM Infrastructure
technologies and applications, while figures 1-3 offer suggested timelines for the commissioning
of the newer technologies and the decommissioning of the older technologies.
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Summary: IATA’s Positions on CNS / ATM Infrastructure

Technologies & Applications

IATA’s Position

Support where
justified

Maintain during
transition

Do NOT
support or
support in

limited cases

COMMUNICATIONS

AFTN

X

AMHS

VSAT

AIDC

VHF Voice 8.33 KHz
Channel Spacing

HF Voice

SatCom

IRIDIUM

HFDL

ACARS

VDL Mode 2

XX XXX X[ XXX [ X

VDL Mode 3

VDL Mode 4

CPDLC

X

ATN

To be Determined

NAVIGATION

PBN

X

WGS-84

Essential

DME

X

ILS

X

MLS

NDB

TACAN

XX | X

VOR

GNSS

ABAS

GBAS

XX | X

SBAS

SURVEILLANCE

PSR

SSR Mode A/C

SSR Mode S

PAR

ADS-B OUT

ADS-B IN

ADS-C

XXX

TIS-B

MLAT

CANDIDATE ADS-B
DATA LINKS

1090 ES

VDL Mode 4

UAT

OTHER DATA LINK
SERVICES

D-ATIS

AWOS

PDC

XX | X
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Infrastructure should have timelines for commissioning and decommissioning. An approximate
transition roadmap through the 2020 timeframe is depicted in figures 1 through 3 and table 1.

Near Term (2008 — 2012) Medium Term (2012-2016) Long Term (2016 —2020+)

AFTN

AMHS |

Communications:
Ground - Ground

AIDC

A -

Satellite
Voice

Satellite
Data

Communications:
Air - Ground ATN | TBD | TBD | TBD
B ——
HFDL |
CPDLC
Figure 1. Communications Roadmap (present — 2020)
Near Term (2008 — 2012) Medium Term (2012-2016) Long Term (2016 —2020+)
DME TBD
ILS
Navigation:
Ground- MLS | |
Based Aids
NDB | |
VOR
Navigation: | WGS-84 | ICAO STANDARD (Should be Implemented and Updated)
GNSS
L ABAS
Navigation:
Satellite /
GNSS GBAS
SBAS 6— |

Figure 2. Navigation Roadmap (present — 2020).
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Near Term (2008 — 2012) Medium Term (2012-2016) Long Term (2016 —2020+)
PSR En- Route _
surveitiance: | PSRTMA [ |
Radar
EESTEITIN e —
S ill :
Automatic | ADSBIN | |
Dependent
Si ill
MLAT | 44
Figure 3. Surveillance Roadmap (Present — 2020)
Table 1. Surveillance Technologies (2020 approximate time frame)
Oceanic / En-Route . Surface
. Terminal Area e
Remote Continental Monitoring
. ADS-C/ ADS-B or ADS-B or
ADS-B
Primary | " Aps-B S MLAT MLAT
Procedural MLAT or
MLAT MLAT
Backup | ool ADS-B
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1. Ground-to-Ground Communications

Ground-ground communications refer to exchanges of messages concerning planning and
movement of aircraft between ATS units and with other aeronautical or military organizations.
Such communications are moving from analogue to digital format and are becoming increasingly
automated.

Technologies and applications reviewed in this section include:
e Aeronautical Fixed Telecommunications Network (AFTN) and ATS Message Handling
Services (AMHS)
e Very Small Aperture Terminal (VSAT) and
e Air Traffic Services Interfacility Data Communications (AIDC)

1.1 Infrastructure

1.1.1 Aeronautical Fixed Telecommunications Network (AFTN) and ATS
Message Handling Services (AMHS)

The AFTN is a message-handling network that has existed for over 40 years. It is a closed
network in the sense that its users belong to ATS authorities and associated organizations such as
airline operators, general aviation, and meteorological offices.

The AFTN is character-based only and cannot meet the need to carry bit-oriented applications.
The aviation industry has adopted AMHS to replace the AFTN. The AMHS can carry digital
information such as text, graphics, images, files, databases, audio and video. ICAO has specified
standards to ensure interoperability between AMHS and AFTN during the migration period.

IATA’s Position:

IATA supports a rapid decommissioning of AFTN and replacement by AMHS.
Interoperability during transition must be ensured by interconnecting legacy AFTN terminals
to the AMHS.

1.1.2 Very Small Aperture Terminal (VSAT)

The VSAT is a ground station that uses satellites to relay voice and data from small terminals to
other terminals. VSATSs are typically used for communications between ATC centers in areas
where leased circuits are unreliable or uneconomical.

VSAT ground station terminals on a shared network are versatile, economical and scalable,
whereas the deployment of new VSAT networks is considerably more expensive.
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IATA’s Position:

Support deployment of VSAT station terminals where operationally justified, as they offer a
versatile, economical, and scalable solution for ground-to-ground aeronautical
communications. However, proliferation of VSAT networks, which are considerably more
expensive, should be avoided where existing ones, both national and international, can be
expanded to serve new areas.

1.2 ATS Application

1.2.1 Air Traffic Services Interfacility Data Communication (AIDC)

AIDC is a ground-ground data link communication service that provides the capability to
automatically exchange data between ATS units for notification, coordination and transfer of
aircraft between flight information regions (FIRs). AIDC message format and procedures is an
international standard designed for use through any ground-ground circuit, including the legacy
AFTN.

AIDC greatly reduces the need for voice coordination between ATC facilities, resulting in fewer
errors and reduced workload.

IATA’s Position:

Support AIDC deployment as the primary means of coordination between ATC facilities, while
maintaining the capability for controllers to intervene via voice for non-routine
communications.
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2. Air-to-Ground Communications

Controller-pilot communications use primarily voice links provided by analog radios operating
in the VHF and HF bands. Aviation is moving towards a new communications infrastructure that
will provide superior communication through use of air-ground data link. A first generation of
ATC applications was implemented using Aircraft Communications Addressing and Reporting
System (ACARS) air-ground data links. ACARS now needs to transition to modern
communications protocols (e.g. VDL Mode 2) in order to support increasing user traffic and
provide the performance needed for ATS.

The objective is to adopt data link as the primary means of communication while maintaining the
requirement for voice communications as a backup and for non-routine communications.

This section overviews the following technologies and applications:
e VHF Voice 8.33 KHz Channel Spacing

High Frequency (HF Voice)

Satellite Communications (SatCom)

IRIDIUM

Aeronautical Telecommunications Network (ATN)

VHF Data Link (VDL) Mode 3

Aircraft Communications Addressing and Reporting System (ACARS)

High Frequency Data Link (HFDL)

VHF Data Link (VDL) Mode 2

Controller Pilot Data Link Communications (CPDLC)

2.1 Infrastructure

2.1.1 VHF Voice 8.33 KHz Channel Spacing

VHF analog radios use channels of varying bandwidth. Since aircraft started using VHF radios,
progress in radio technology has enabled the channel bandwidth to be reduced from 100 kHz
down to 8.33 kHz.

In March 2007, the ICAO European Region made the carriage and operation of 8.33 kHz radios
mandatory above FL195.

IATA’s Position:

Support implementation of 8.33 kHz channel spacing only in regions where 25 KHz channel
spacing does not provide an adequate number of frequencies. Where implemented, carriage of
8.33 kHz-capable radios should be mandatory to ensure that all potential safety and capacity
benefits are realized.
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2.1.2 High Frequency (HF) Voice

HF voice is used for air-ground ATC communications in remote and oceanic areas outside the
range of VHF frequencies. In most cases, an HF radio operator functions as an intermediary
between controllers and pilots, transcribing and relaying the contents of HF voice
communications.

Aircraft can use radios operating in the HF radio band for long-range communications because
signals are reflected by the ionosphere. Link quality and availability are variable, and influenced
by a number of factors, including frequency congestion, sunspot activity, the eleven-year solar
cycle, and day/night ionospheric conditions.

Data communication can reduce the current congestion of HF voice traffic, and therefore
improve HF voice communication services.

IATA’s Position:

Support data link as the primary means of communication for oceanic and remote areas while
continuing to provide HF voice service as a backup. Ground based HF transceivers should be
equipped with Selective Calling (SELCAL).

2.1.3 Satellite Communications (SatCom)

Satellite communications for the provision of air traffic services in oceanic and remote airspace
are primarily offered through a constellation of 11 INMARSAT geosynchronous orbit (GEO)
satellites and associated Ground Earth Stations (GES) operated by independent
telecommunications providers. The INMARSAT satellite network offers voice and data services
except in extreme Polar Regions (above 82 30°" North). The Japanese MTSAT system offers
voice and data services in parts of the Pacific and Asia.

SatCom enables a direct communication channel between pilots and controllers, as opposed to
transcribed data messaging where an HF radio operator functions as intermediary. Satellite
communications are considered more reliable (although more costly) than HF, which is subject
to interference, disruption, and delays due to its exposure to ionospheric and operating
conditions.

IATA’s Position:

Support SatCom as the data link enabler to allow direct controller-pilot data communications
in oceanic and remote areas. Satellite voice for non-routine communications is recommended
to reduce HF voice congestion in oceanic and remote areas.
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2.1.4 IRIDIUM

The IRIDIUM Satellite Network is a constellation of 66 Low Earth Orbit (LEO) satellites,
allowing aircraft to have smaller and lighter avionics than necessary for service via Geo-
stationary satellites.

IRIDIUM offers complete earth coverage, including voice and data service in the Polar Regions.
Additionally, IRIDIUM can be a good backup for ground-to-ground communications for ATS.

Air transport aircraft are beginning to be equipped with avionics that use IRIDIUM satellites.
ICAO is currently working on approval of IRIDIUM for safety of life services by Air Traffic
Control. Once approved, there will be airlines using this service.

IATA’s Position:

There is a global requirement for satellite data link and voice air-ground communications in
airspace outside of VHF coverage (see 2.1.3), including the Polar Regions.

2.1.5 High Frequency Data Link (HFDL)

HFDL is used for air-ground communications in remote and oceanic airspace. Many carriers use
HFDL instead of satellite services, or as a backup system. The addition of HFDL
communications represents only a small increment in cost for HF equipped aircraft. One
drawback of HFDL is that it does not have the communication performance of SatCom data link.
However, HFDL provides data-link coverage for polar operations, where GEO based SatCom
has no coverage.

IATA’s Position:

Support HFDL service availability in oceanic and remote areas, especially in the polar region,
while considering that HFDL does not have the communication performance of SatCom data.

2.1.6 Aircraft Communications Addressing and Reporting System (ACARYS)

ACARS is a data link technology developed for airlines in the late 1970s for exchange of
operational data between their operations centers and aircraft in flight.

Today, ACARS is also used by many ANSPs for controller-pilot-data-link communications
(CPDLC) for air traffic control with FANS-1/A aircraft.

Use of ACARS for ATC purposes has reduced workload for controllers and pilots, reduced

potential for error inherent in voice communications, and off-loaded congested ATC radio voice
channels.

ACARS is available via HF, VHF, and satellite data links.
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IATA’s Position:

Support upgrade to a full-bit oriented service while continuing to use ACARS as a basis for
transition. ACARS is a proven technology that still meets user requirements for aeronautical
communications.

2.1.7 VHF Data Link (VDL) Mode 1

ICAO developed VDL Mode 1 based on the ACARS physical layer in an effort to transition
from a character-oriented VHF data link to a bit-oriented protocol with higher data integrity.
Although ICAO published Standards and Recommended Practices (SARPs) for VDL Mode 1 in
1996, the development of VDL Mode 2 rendered VDL Mode 1 obsolete.

VDL Mode 1 has been withdrawn from ICAO standards.

2.1.8 VHF Data Link (VDL) Mode 2

VDL Mode 2 is an air-ground digital data link that is being introduced as an ACARS upgrade for
ATC controller-pilot data communications while still allowing ACARS equipped aircraft to use
the same network.

VDL Mode 2 is a bit-oriented system, which means that messages are sent more efficiently.
ACARS transmission is limited to letters and numbers, while VDL Mode 2 sends coded data.

VDL Mode 2 delivers data at 31.5 Kbps, which is over 13 times faster than the VHF ACARS 2.4
kbps rate. This is the highest possible bit rate that can be supported by a 25 kHz channel while
providing a range of 200 nautical miles. A 250 character block will take about 0.06 seconds to
cross the VDL Mode 2 link instead of 0.83 seconds on the ACARS link.

VDL Mode 2 uses the Carrier Sense Multiple Access (CSMA) protocol to detect when a VHF
channel is clear in order to avoid overlap with other transmissions. The VDL Mode 2 CSMA
technology is superior to that of ACARS, as it detects a clear channel much quicker. This in turn
results in reduced message delay and higher success rates under heavy loading conditions.

VDL Mode 2 has been accepted by the industry as the natural upgrade for ACARS.

IATA’s Position:

Support upgrade of existing ACARS networks to a more efficient full-bit oriented service via
VDL Mode 2.
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2.1.9 VHF Data Link (VDL) Mode 3

VDL Mode 3 is a four-channel, digital/analog VHF digital link providing a pipeline for data and
digital voice communications. VDL Mode 3 is based on a Time Division Multiple Access
(TDMA) protocol, which operates by dividing a single channel into continuous discrete time
slots and enabling up to four channels in a single 25 KHz frequency. Users interact with a master
control station to mediate access to the channel. TDMA supports the delivery of time-critical
messages and non-interfering voice and data transmissions.

VDL Mode 3 data link was proposed to relieve VHF voice channel congestion in the U.S. It
faced competition from 8.33 kHz channel spacing, which is already implemented in Europe.
Because many airlines have already equipped to 8.33 kHz, the proposal for VDL Mode 3 was
withdrawn.

International airlines are against requirements for multiple equipment carriage to serve similar
ATS services.

IATA’s Position:

Do not support VDL Mode 3 deployment.

2.1.10 VHF Data Link (VDL) Mode 4

VDL Mode 4 is a bit-oriented VHF data link capable of providing air to air and air to ground
communications. VDL Mode 4 supports time-critical applications and it is efficient in
exchanging short repetitive messages.

VDL Mode 4 is based on the Self-organising Time Division Multiple Access (STDMA)
protocol. Through this self-organizing system, the time available for transmission is subdivided
into multiple time-slots. Each time slot is planned and reserved for transmission by users’ radio
transponders within range of each other. This enables efficient data link use and prevents
simultaneous transmission from different users. STDMA allows users to mediate access to
discrete time slots without reliance on a master control station.

VDL Mode 4 was a data link candidate for ADS-B. However, 1090 MHz Mode S Extended
Squitter (ES) has been chosen as the standard for international aviation.

IATA’s Position:

Do not support VDL Mode 4 deployment.
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2.1.11 Summary VHF Data Links

Table 2 provides a summary on the physical and data communication characteristics of the VHF
data links 2.1.7 through 2.1.10.

Table 2. Summary: Comparison VHF Data Links

VHF ACARS VDL M2 VDL M3 VDL M4
Voice No No Yes No
Data Yes Yes Yes Yes
Spectrum required 25KHz 25 KHz 25 KHz 25 KHz
Data Rate 2.4 Kbps 31.5 Kbps 31.5 Kbps 19.2 Kbps
Bit — oriented
May also
handle
Character - character- Bit —oriented | Bit - oriented
Protocol Specification oriented oriented
messages, uses
lower
bandwidth

Air-to-ground

Air-to-ground

Air-to-ground

Air-to-ground

& air-to-air
Media Access Control
(MAC) CSMA CSMA TDMA STDMA

AOC & ATS Digitized voice | Supports comm.,
comm. Supports & data comm. graphic weather
Applications (PDC/DCL CPDLC comm. Supports 4 sub- | service, ADS-B,

PP ’ & graphic channels within TIS-B, CDTI,
ATIS, weather services. the 25Khz GNSS local area

CPDLC) channel augmentation

IATA Supports Yes Yes No No

2.2 ATS Application

2.2.1 Controller Pilot Data Link Communications (CPDLC)

CPDLC refers to communications between controllers and pilots using pre-defined message sets,
with a free-text option for non-routine messages.

CPDLC is significantly safer and more reliable than voice communications, as it reduces voice
errors and misinterpretations, increases clarity, and helps reduce communication delays.

IATA’s Position:

Support CPDLC deployment as the primary means of communication in oceanic and remote
airspace where the quality of voice communications is often poor. At the same time, CPDLC
should be gradually introduced to busier en-route and terminal airspace in order to relieve
voice communications.
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2.2.2 Aeronautical Telecommunication Network (ATN)

ATN is an internetwork architecture that allows ground, air-ground and avionic data sub-
networks to interoperate by adopting common interface services and protocols based on the
International Organization for Standardization (ISO) Open Systems Interconnection (OSI)
reference model.

During the mid-eighties, the ICAO Future Air Navigation System 1 (FANS 1) Committee
recognized the need for aviation to introduce a global data network that would connect those
playing a role in air transport such as Air Traffic Control (ATC), pilots, airlines, and military.
The methodology chosen was designated the Aeronautical Telecommunication Network (ATN).
Shortly thereafter, the aviation industry developed a FANS 1/A* data link capability using VHF
air-ground stations and communication satellites. Despite its successful implementation,
specifically in the Pacific Ocean region, it was not considered an integral part of the ATN.

ICAO started work on standardization of the ATN, based on the Open Systems Interconnect
(OSI) seven-layer protocol stack as defined in International Telecommunications Union (ITU)
and International Standards Organisation (1SO) specifications. ICAO further developed standards
for the interface of Secondary Surveillance Radar (SSR) Mode S data link, Very High Frequency
Data Link (VDL) modes 2, 3 and 4, and SatCom air ground data links.

ATN standards for an airborne certifiable ATN/OSI system became available in 2002, by which
time the OSI protocol stack was already becoming outdated in the telecommunication industry.

Since 2003, ICAO has endeavoured to transform the ATN into a modern network by specifying
use of Internet Protocol (IP) - the same protocol suite used today by the telecommunication
industry. This development facilitates an ATN topology in which all relevant parties can be
connected whilst at the same time making the physical network transparent to users. The relevant
ICAO standards have been adopted by the ICAO Council and became applicable in November
2008.

Consequent to the need for a high quality communication infrastructure in the SESAR and
NextGen programmes, a draft communication roadmap has been developed. Table 3 provides a
comparison of communication technologies supporting information exchange within SESAR /
NextGen.

It should be noted that SESAR divides the transition roadmap toward the year 2020 in three
implementation steps IP 1, 2 and 3, while NextGen identifies three phases towards its target year
of 2025, level 1, 2 and 3.

! FANS 1 is the Boeing designation while FANS A is the Airbus term.
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Table 3. NextGen and SESAR Transition Roadmap — Communication Technologies
Air-Ground Ground-Ground Air-Air
VHF voice
NextGen: UAT
Leqac ' SatCom Legacy voice switching 1030/1090 ACAS
gacy HF Voice/DL
Mode S
VHF voice
SESAR: SatCom
Present HF Voice/DL 1030/1090 ACAS
Mode S
Analog services, point-to-point i
NextGen: digital services and IP network A[.)S B pot_addressed as
VDL Mode 2 . air to air link but only
Level 1 services over a common data .
surveillance
transport layer.
SESAR: VolP
P 1 VDL Mode2/ATN IP based network 1090 ES (ADS-B OUT)
. VDL Mode 2 . ADS-B not addressed as
NextGen: Multiple A/G links beyond Integrated VolP, Qata and Video air to air link but only
Level 2 IP services. .
VHF band surveillance
SESAR: VDL Mode2/ATN
P 2 | IEEE 802.16(WIMAX- 1090 ES (ADS-B IN/OUT)
Surface communication)
NextGen: Integrated Ground and Air Integrated Ground and Air Aa[i)rst-oBa?rO;[ir?ﬁdbrﬁfsoerﬂ as
Level 3 Network for Voice /Data Network for Voice /Data . y
surveillance
SESAR: New L-band Terrestrial and L-band link
IP3 satellite link

Under these programmes the following conclusions can be drawn:

a) The projects are specific on the next generation network physical elements and protocols,
without being precise on the next steps.

b) Acknowledgment of the need for an increased air-ground data communication capacity,
but system selection will be left to system planners.

c) IP protocols are favoured over original ATN specification.

d) Move to voice/data network integration.

e) Aside from identifying the content and evolution of the information to be exchanged,
there is very limited data on the measurable Quality of Service parameters (e.g. capacity,
latency, integrity, and availability) required to support the operational concept.

f) Issue of VHF congestion due to inefficient voice spectrum utilization is suppressed.

g) Appears to be no clear overall roadmap to a net centric architecture supporting System
Wide Information Management (SWIM) services.

Today, the lines between traditional telecommunication services are becoming increasingly
blurred due to convergence in the Information Technology (IT) sector. This facilitates a wide
range of services over a single, Internet Protocol (IP) based network. Therefore, regarding ATN
versus IP, the main question is how fast are we moving and can we go directly to IP without
taking the ATN intermediate step? Reasons to directly move to IP are that ATN is an aviation
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specific solution, meaning that there are no commercial off-the-shelf (COTS) solutions and it has
limited backwards compatibility.

In summary, although FANS 1/A and aeronautical telecommunication network (ATN)
applications support similar functionality, the avionics requirements are different. There are a
little over 350 aircraft today ATN equipped flying in Europe and about 3,000 aircraft that are
FANS 1/A equipped, which take advantage of the data link services offered in certain oceanic
and remote regions.

IATA’s Position

Due to the rapid evolution of telecommunication standards and protocols, further evaluation
is required before a final recommendation can be made on the next generation global
communication network system.
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3. Navigation: Performance Based Navigation (PBN)

Performance-based navigation (PBN) is a global set of area navigation standards, defined by
ICAO, based on performance requirements for aircraft navigating on departure, arrival, approach
or en-route. These performance requirements are expressed as navigation specifications in terms
of accuracy, integrity, continuity, availability and functionality required for a particular airspace
or airport. PBN will eliminate the regional differences of various Required Navigation
Performance (RNP) and Area Navigation (RNAV) specifications that exist today.

The PBN concept encompasses two types of navigation specifications:
e RNAV specification: navigation specification based on area navigation that does not
include the requirement for on-board performance monitoring and alerting, designated by
the prefix RNAV, e.g. RNAV 5, RNAV 1.
e RNP specification: navigation specification based on area navigation that includes the
requirement for on-board performance monitoring and alerting, designated by the prefix
RNP, e.g. RNP 4.

The 2007 36th ICAO General Assembly resolution A36-23 urges all States to implement PBN
for en route and terminal areas, and to implement PBN approach procedures with vertical
guidance (APV) using Baro-VNAYV and/or augmented GNSS (see section 6.1) for all instrument
runway ends (as primary or back-up for precision approach) by 2016 - with 30% by 2010, 70%
by 2014.

It is expected that all future navigation applications will identify the navigation requirements
through the use of PBN performance specifications, rather than defining equipage of specific
navigation sensors. Table 4 gives a more complete description and status of the PBN RNAV and
RNP values.

Table 4. PBN Values & Application

Area of Application | Navigation Navigation Navigation Specification | Require performance
Accuracy Specification (new) monitoring & alerting
(NM) (current)
Oceanic & Remote 10 RNP 10 RNP 10 No
4 RNP 4 RNP 4 Yes
En route — Continental | 5 RNP 5 RNAV 5 No
Basic RNAV
En route — Continental | 2 US RNAV type A | RNAV 2 No
and Terminal 2 N/A Basic-RNP 2 (TBD*) Yes
Terminal 1 USRNAVtype B | RNAV 1 No
P RNAV
1 N/A Basic-RNP 1 Yes
1 N/A Advanced RNP 1 (TBD) Yes
Approach 0.3 RNP 0.3 RNP APCH Yes
(RNP0.3)
0.3-0.1 RNP SAAAR RNP AR APCH Yes
(RNP 0.3-0.1)

* To be Developed (TBD)
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Benefits

The advantage of PBN to the ANSP is that PBN avoids the need to purchase and deploy
navigation aids for each new route or instrument procedure. The advantage to everyone is that
PBN clarifies how area navigation systems are used and facilitates the operational approval
process for operators by providing a limited set of navigation specifications intended for global
use.

The safety benefits to PBN are significant, as even airports located in the poorest areas of the
world can have runway aligned approaches with horizontal and vertical guidance to any runway
end without having to install, calibrate and monitor expensive ground based navigation aids.
Therefore, with PBN all airports can have a stabilized instrument approach that will allow
aircraft to land into the wind, as opposed to a tail wind landing.

Airline Requirements

Airlines want to quickly adopt PBN, as the benefits are significant for all phases of flight.

e For departures, airlines want standard instrument departures (SIDs) for every departing
runway that quickly allows aircraft to join their route to destination.

e For en-route, airlines ideally want routes that are flexible based on that day’s operating
conditions and upper winds. If flexible routes are not possible then a network of RNAV
or RNP direct routes is preferred.

e For arrivals, airlines want standard arrivals (STARs) off every airway that provides the
least track miles to the initial approach fix, preferably with a continuous descent profile
from the top of descent.

e For approaches airlines need a runway aligned approach with lateral and vertical
guidance (APV) for every runway end that terrain allows.

The decision to plan for RNAV or RNP has to be decided on a case by case basis in consultation
with the airspace user. Some areas need only a simple RNAV to maximise the benefits, while
other areas such as nearby steep terrain or dense air traffic may require the most stringent RNP.
Also, since RNP AR Approaches require significant investment and training, ANSPs should
work closely with airlines to determine where RNP AR Approach should be implemented. In all
cases PBN implementation needs to be an agreement between the airspace user, the ANSP and
the regulatory authorities.

IATA’s Position:

Fully support early implementation of RNAV and RNP based on the ICAO PBN. IATA also
supports the implementation of Approach with Vertical Guidance (APV) for all runways with
a Barometric VNAYV used for vertical path guidance during the final approach segment.

During the transition period to PBN, regional specific area navigation requirements should
honour PBN navigation approvals that also meet the regional specific criteria. For example,
in the European Flight Efficiency Plan there is a provision where all operators that are
approved against the PBN criteria for RNAV 1 should be eligible to operate on European P-
RNAV routes with no further approval required.

22  INTERNATIONAL AIR TRANSPORT ASSOCIATION



Version 1.0
8 May 2009

4. Navigation: WGS-84

There are many different geodetic reference datums in use throughout the world that provides
reference to terrain and charting. However, for aviation there is only one acceptable standard,
which is WGS-84. This ICAO Standard is found in Annexes 4, 11 and 14, which states “World
Geodetic System — 1984 (WGS-84) shall be used as the horizontal (geodetic) reference system
for air navigation.” These requirements became applicable on 1 January 1998.

Consequentially the Global Navigation Satellite System (GNSS) and all aircraft navigation and
terrain avoidance systems are based solely on WGS-84. All aircraft systems assume that the
latitude and longitude coordinates provided are based on WGS-84. If such charted coordinates
are not WGS-84, then there is a positional discrepancy between where the pilot and controller
thinks the aircraft is at and the actual position of the aircraft itself. Such a discrepancy is not
tolerable and adversely affects the safety of flight, especially at lower altitudes near terrain and
obstacles. Therefore, all routes and all instrument procedures must be based upon WGS-84
coordinates.

States that have not implemented WGS-84 are in a serious safety violation and need to
implement WGS-84 as soon as possible.  Additionally, WGS-84 must undergo periodic
maintenance and validation, as terrain and man-made obstacles (whether temporary or
permanent) do change.

IATA’s Position:

Implementation and maintenance of WGS-84 coordinates is a paramount priority due to
consequential safety implications.
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5. Navigation: Ground-Based Aids

Conventional navigation aids are ground stations in fixed locations with limited coverage
according to their Standard Service Volumes. Aircraft usually calculate their position using radio
signals from navigation aids in known locations. This section provides an overview of the
following ground-based navigation aids:

e Distance Measuring Equipment (DME)
Instrument Landing Systems (ILS)
Microwave Landing System (MLS)
Non-Directional Beacon (NDB)
Tactical Air Navigation (TACAN)
VHF Omni-directional Range (VOR) stations

5.1 Distance Measuring Equipment (DME)

The DME is a ground-based navigation aid that measures distance between an aircraft and a
ground station by timing the propagation delay of radio signals.

DME has been considered a cost effective contingency navigation system to GNSS, and it is also
part of the navigation infrastructure that supports Performance Based Navigation.

IATA’s Position:

Support continued DME deployment where required as a contingency navigation system to
GNSS and in accordance with an agreed airspace concept.

5.2 Instrument Landing System (ILS)

The ILS is a ground-based precision landing system that provides horizontal and vertical
guidance to an aircraft approaching a runway. ILS is the primary international non-visual
precision approach system approved by ICAO, serving the industry for over 40 years and
undergoing a number of safety related improvements to increase its accuracy and reliability.

IATA’s Position:

ILS is a proven technology that meets user requirements today and is still considered an
essential navigation system where precision approaches are required. When the Ground Based
Augmentation System (GBAS) becomes a viable option for CAT I1/111 approaches, then there
should be a transition to replace ILS with GNSS Landing System (GLYS).
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5.3 Microwave Landing System (MLS)

The MLS is a ground-based precision landing system operating in the microwave spectrum.
MLS was intended to be the next generation precision approach system that would replace ILS.
MLS has the potential to enable closely spaced auto-land approaches in low visibility conditions,
as it does not suffer from broadcast interference problems like ILS. Additionally, MLS enables
curved approaches through its £60 degrees of lateral coverage from the runway.

Although some MLS systems became operational in the 1990s, widespread application never
occurred due to the introduction of GPS. Consequentially the majority of airlines did not equip.
Although there is some renewed interest in Europe, most of the aviation world is waiting to see if
GBAS will be able to provide cost effective CAT 1I/I11 services to replace ILS (target date for
CAT Il / Il ICAO Standards is 2013).

IATA’s Position:

ANSPs / States should only consider MLS implementation at specific aerodromes and these
should be limited to places where the airspace users are willing and able to equip and fund for
its installation.

5.4 Non-Directional Beacon (NDB)

The NDB is a ground-based navaid that broadcasts non-directional signals, which permit
equipped aircraft to determine bearing to or from radio beacon. NDBs were the basis of early air
route systems and are used as non-precision approach aids for NDB instrument approaches.

Many of the NDBs in service today are deemed to be obsolete and not required for safe
navigation in a navigational infrastructure utilizing GNSS.

IATA’s Position:

Support transition to GNSS as the primary radio navigation aid and recommend rapid
decommission of NDBs for navigation services. Additionally, airports that only have a non-
precision NDB approach should develop a RNAV or RNP approach that meets ICAO’s PBN
criteria.

5.5 Tactical Air Navigation (TACAN)

TACAN is a ground-based navigation aid used primarily by the military for en-route, non-
precision approaches and other military applications. It provides azimuth in the form of radials
and distance from the ground station.

IATA’s Position:

There are no civil aviation requirements for TACAN.
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5.6 VHF Omni-directional Range (VOR)

VOR is a navigation aid that transmits very high frequency navigation signals 360° in azimuth.
VOR is the basis for the VHF airway structure and is used for VOR non-precision instrument
approaches.

The majority of VORs are over 30 years old and are becoming difficult to maintain. Several
ANSPs have indicated a reduced reliance on VORs and are planning their withdrawal as they
transition to a Performance Based Navigation (RNAV and RNP) environment.

IATA’s Position:

Support transition to GNSS as the primary radio navigation aid and recommend a target date
of 2016 for the withdrawal of all VORs. Additionally, airports that only have a non-precision
VOR approach should develop an RNP approach that meets ICAO’s PBN criteria.
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6. Navigation: Global Navigation Satellite System (GNSS)

Navigation is evolving from ground based navigation aids to satellite based navigation systems
called the Global Navigation Satellite System (GNSS). GNSS provides standardized positioning
information to the aircraft for precise navigation globally. Satellites in the core constellations
broadcast a timing signal and a data message. Aircraft GNSS receivers use these signals to
calculate their range from each satellite in view and also calculate 3-D position and precise time.
Airlines are urging States to move from the current ground-based navigation systems to GNSS
that is capable of being used in all airspace during all phases of flight.

As of 2008, the United States NAVSTAR Global Positioning System (GPS) is the only fully
operational GNSS used by airlines. However, the Russian GLONASS is currently being restored
to full operation (20 satellites by 2009) and the European Galileo global navigation system is
scheduled to be operational in 2013. Other future GNSS candidates include China’s COMPASS
navigation system (potential of 35 satellites) and India’s Regional Navigational Satellite System
(IRNSS).

GNSS is the ideal radio navigation aid to allow full exploitation of the global benefits to be
gained from RNAV and RNP. IATA member airlines have expressed support for GNSS as the
primary radio navigation aid for positioning and timing in the future, allowing navigation to
migrate from an inefficient fragmented terrestrial system to an efficient GNSS based global air
navigation system.

IATA’s Position:

Support GNSS as the primary radio navigation aid for all phases of flight.

6.1 GNSS Augmentation

To meet required performance for the more stringent navigational applications, such as precision
approaches, augmentation of the GNSS signal is required in order to improve accuracy and
monitor data integrity.

The following sections present an overview of IATA’s positions on:
6.1.1 Aircraft Based Augmentation System (ABAS)
6.1.2 Ground Based Augmentation System (GBAS); and
6.1.3 Satellite Based Augmentation System (SBAS)

ICAO has published Standards and Recommended Practices (SARPs) for all three of these
augmentation systems.
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6.1.1 Aircraft Based Augmentation System (ABAS)

ABAS is a self-contained system on board the aircraft that augments and/or integrates the
information obtained from the other GNSS elements with information available on board the
aircraft. ABAS meets ICAQO’s GNSS signal-in-space performance requirements for accuracy,
integrity, continuity and availability.

ABAS is the most cost-effective augmentation system, as it utilizes avionics already on board the
aircraft.

IATA’s Position:

With the exception of GBAS for precision approach, ABAS is the preferred and most cost-
effective system for augmenting the accuracy, integrity, availability, and continuity of the
GNSS signal.

6.1.2 Ground Based Augmentation System (GBAS)

GBAS is an augmentation system in which the user receives augmentation information directly
from a ground-based transmitter. GBAS uses a group of local ground stations, typically located
at an airport, to collect information from the GPS constellation. The correction message is
broadcasted from the local ground-based transmitter via a VHF data link to the aircraft operating
within the range of the transmitter. A single GBAS installation, which should cost approximately
the same as an ILS, is designed to provide precision approach capability for all runway ends at
an airport.

GBAS meets ICAO's GNSS signal-in-space performance requirements for accuracy, integrity,
continuity and availability. GBAS is intended to support all types of approach, landing,
departure and surface operations and may support en-route and terminal operations. ICAO has
published SARPs that support Category | precision approach with curved and segmented flight
paths. The SARPs for Category /111 precision approach should be effective 2013.

GBAS has the potential to be a superior cost-effective replacement for ILS at a fraction of the
cost of SBAS or ILS to all runway ends.

IATA’s Position:

IATA considers GBAS as the GNSS candidate to replace ILS CAT I/1I/Ill. However, a
business case is still required based on CAT I1/111 requirements.
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6.1.3 Satellite Based Augmentation System (SBAS)

SBAS is a satellite based wide-coverage augmentation system in which the user receives
augmentation information from a satellite-based transmitter. Compared to the other forms of
augmentation, SBAS is extremely costly, as it comprises a network of ground-based reference
stations to monitor satellite signals; master stations to process data from ground reference
stations and generate SBAS signals; uplink stations to send messages to geostationary satellites,
and satellite transponders to broadcast integrity and correction messages to aircraft.
Additionally, SBAS would require costly changes to airborne equipage used by airlines today.

SBAS can provide vertical guidance down to 250-foot decision height, and the United States
SBAS system (WAAS), under favourable specific conditions, can provide vertical guidance to a
200-foot decision height for Category | precision approach. In this case, there is a 50-foot
improvement over RNP with Baro-VNAV. However SBAS is not a solution for 100-foot
decision height or for auto-land. Moreover, the vast majority of airports that service air transport
operators (and alternates) offer standard ILS operations. Therefore, SBAS is not an airline
requirement but GBAS remains a requirement for the future implementation of GNSS Category
Il and 11 precision approach.

There are several SBAS systems either operational or under development that enhance the
performance of the GPS signal for general public use, such as WAAS in North America,
EGNOS in Europe, MSAS in Japan, and GAGAN in India. However, SBAS does not offer a
global solution for aviation. There is no Cost-Benefit Analysis (CBA) supporting a business
case for airlines, and their aircraft are not equipped for SBAS. Furthermore, most aircraft
manufacturers do not offer SBAS avionics as an option for airlines, nor do they have plans to
offer SBAS capability in the future - one reason being is that the new generation aircraft already
have RNP 0.3-0.1 functionality already available. This capability combined with Baro-VNAV
meets airlines” GNSS approach requirements until GBAS CAT Il/l1l capability is available
(around the 2013 timeframe).

In conclusion, airlines see no operational benefit from SBAS and are not convinced of its short
or long term potential. Therefore, IATA does not support the continued development and
implementation of SBAS.

IATA’s Position:

Do not support the continued investment, development, and implementation of SBAS. No
business case involving tangible operational benefits has been demonstrated for airlines in
support of SBAS; therefore, this is the only GNSS augmentation system that airlines are not
willing to pay for cost recovery.
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7. Surveillance: Radar

Technologies used for surveillance of air transport category aircraft are varied. Systems currently
employed include:
e Procedural Position Reports
Primary Surveillance Radar (PSR)
Secondary Surveillance Radar (SSR) — Mode A, Mode C, and Mode S
Multilateration (MLAT)
Precision Approach Radar (PAR)
Automatic Dependent Surveillance — Contract (ADS-C)
Automatic Dependent Surveillance — Broadcast (ADS-B)

ANSPs traditionally base aircraft surveillance on radar in dense airspace and voice or ADS-C
position reports in remote and oceanic airspace. Where radar needs to be maintained or
established, IATA views Secondary Surveillance Radar (SSR) & Mode S as the preferred
technology. Further details on radar surveillance technologies are provided in the following
sections.

7.1 Primary Surveillance Radar (PSR)

Primary surveillance radar (PSR) relies on a narrow beam of transmitted pulses of radio energy
being reflected back from aircraft. The PSR uses the reflected energy to determine the aircraft’s
position for presentation on the controller’s display.

Although in the past PSR provided useful support to en-route ATC, currently there is no airline
requirement for using this technology. Secondary Surveillance Radar (SSR), Multilateration, and
Automatic Dependent Surveillance Broadcast (ADS-B) have vastly superseded PSR.

Some ANSPs have justified PSR retention on its ability to detect thunderstorms. However, PSR
has limited storm penetration and it may sometimes display rudimentary (or false) thunderstorm
activity. Airborne radar systems provide accurate weather information to airlines and State
meteorological services provide weather information derived from Doppler radar to ATC.

PSR remains the system of choice for the identification of unknown or unlawful intrusions into
sovereign or territorial airspace. However, this is a national security service and its infrastructure
cost should be borne by the State and not by air navigation fees for civil aviation.

Continued use of PSR within terminal areas may ensure detection and tracking of non-
cooperative targets i.e. aircraft not equipped with SSR transponder or experiencing avionics
failure. However, Multilateration (see section 8.6) will be a superior replacement for PSR in
terminal airspace.
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IATA’s Position:

Do not support PSR deployment for civil air traffic services, as SSR and ADS-B have vastly
superseded this technology and there is currently no operational benefit for PSR surveillance.
Therefore, user charges associated with future upgrades or new PSR installations should be
removed.

7.2 Secondary Surveillance Radar (SSR): Mode A/C and Mode S

SSR sends out signals that interrogate aircraft transponders. Replies provide position and include
a four-digit identity code (Mode A) and pressure-altitude reports (Mode C). Replies are used to
display aircraft position, altitude and identity on controllers’ screens. Due to the increase in air
traffic density, the number of potential Mode A code combinations became insufficient.

Mode S (Selective Addressing) is now a commonly employed SSR technique. Aircraft equipped
with Mode S transponders are assigned a permanent and unique 24-bit ICAO address code.
Mode S radars interrogate airframes selectively and receive individual replies. SSR Mode S
improves the quality and integrity of the detection, identification and altitude reporting,
overcoming some of the issues associated with mode A/C, such as the 4096-code limitation,
radio frequency (RF) pollution, and lost targets.

IATA’s Position:

Support SSR Mode S over SSR Mode A/C where radar must be established or replaced. SSR
Mode S improves the quality and integrity of surveillance compared to Mode A/C.

7.3 Precision Approach Radar (PAR)

PAR allows controllers to monitor the approach path of an aircraft and provide lateral and
vertical guidance by issuing instructions to pilots.

PAR is still used by military organisations but airline users no longer derive benefit from this
technology.

IATA’s Position:

. There is no airline requirement for PAR. User charges associated with existing PAR
installations should be eliminated.
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8. Surveillance: Automatic Dependent Surveillance and Multilateration

In general, IATA views ADS-B IN based on the 1090 Extended Squitter (ES) data link as the
most desirable next-generation form of surveillance, while acknowledging that equipage
requirements are still being defined.

ADS-B and Multilateration (MLAT) build on a common technological framework. Surveillance
based primarily on ADS-B and supplemented with MLAT should be used, whenever
operationally feasible, as the next generation replacement to radar. In oceanic and remote areas,
ADS-C is the preferred surveillance technology.

Technologies reviewed in this section include:

e Automatic Dependent Surveillance Broadcast (ADS-B) OUT
Automatic Dependent Surveillance Broadcast (ADS-B) IN
Candidate ADS-B Links
Automatic Dependent Surveillance Contract (ADS-C)
Traffic Information Service Broadcast (TIS-B)
Multilateration (MLAT)

8.1 Automatic Dependent Surveillance Broadcast (ADS-B) OUT

ADS-B OUT is a surveillance technology by which an aircraft periodically and automatically
broadcasts its state vector (horizontal and vertical position and velocity) and other aircraft data
such as identification. Ground stations receive ADS-B OUT position reports and display them on
air traffic controllers’ screens. ADS-B OUT broadcasts may also be received, processed, and
displayed by other aircraft in the vicinity that are equipped with ADS-B IN.

IATA’s Position:

Support implementation of ADS-B OUT based on Mode S Extended Squitter (L090ES) data
link to supplement and eventually replace radar, and in non-radar airspace if traffic could
benefit from ATC surveillance. Transition timelines need to be determined in consultation
with airspace users. Operational and maintenance savings should be passed on to airspace
users.

8.2 Automatic Dependent Surveillance Broadcast (ADS-B) IN

ADS-B IN is a surveillance technology by which an aircraft is able to broadcast as well as
receive, process, and display the information broadcasted by another ADS-B equipped aircraft.
Such information is shown on a Cockpit Display of Traffic Information (CDTI).

ADS-B IN is seen as a long-term (2020+) solution. Although information obtained through
ADS-B IN greatly improves cockpit situational awareness and provides the potential for further
shared air and ground separation responsibility, much remains to be accomplished in terms of
system certification, application validation, human factors considerations / roles, procedures, and
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regulatory policies. Additionally, retrofit of existing fleets implies a major avionics upgrade and
will require a lead-time of approximately ten years.

IATA’s Position:

ADS-B IN is seen as the preferred next generation surveillance technology for air
transportation. IATA endorses the concept of ADS-B IN according to ICAO’s Global Air
Navigation Plan.

However, before going forward with implementation, global consensus must be reached on:
e Avionics requirements and standards
e Rol