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RESUMEN

Esta nota de estudio presenta informacion actualizada sobre el estado de implantacion
de las actividades del Proyecto Aplicaciones Tierra—tierra y Aire-tierra de la ATN
(D2) del Programa Infraestructura de Comunicaciones Tierra-Tierra / Aire-Tierra
para la Region SAM.

REFERENCIA:

e Tercera Reunion del Comité de Revision de Programa y Proyecto (CRPP/3)
(Ciudad de México, México del 21 al 23 de julio de 2016)

e Informe final del Décimo Sexto Taller/Reunion del Grupo de Implantacion
SAM (SAM/IG/16) - Proyecto Regional RLA/06/901 (Lima, Perd, del 19 al
23 de octubre de 2016).

o Informe de teleconferencias de seguimiento de implantacion AMHS
(29/3/2016 y 29/1/2016).

e Taller para la implementacion de enlace de datos ATS para las regiones
NAM/CAR/SAM (Philipsburg, Sint Maarten, 18-21 April 2016).

A — Seguridad operacional

Obijetivos estratégicos de la | B — Capacidad y eficiencia de la navegacion

OACI: aérea

1. Introduccion

1.1 El programa de Infraestructura de Comunicaciones Tierra-Tierra / Aire-Tierra de la
Region SAM consta desde la restructuracion de la organizacion del GREPECAS (Decision 16/45) del
proyecto D1 Arquitectura de la ATN en la Region SAM vy el proyecto D2 Aplicaciones tierra — tierra y
aire —tierra de la ATN SAM.

1.2 La implantacion de la infraestructura de comunicaciones de datos tierra-tierra y tierra-aire
contribuird a la reduccion de los incidentes en el control del transito aéreo, incrementando la capacidad en
la transicion de la informacion en relacion a la actual infraestructura basada en aplicaciones analdgicas

13 Este proyecto contribuye a la implantacién de los médulos BO FICE ,BO TBO, BO AMET
y BO DATM del ASBU y los PFF SAM CNS 01, CNS02, ATM 05, ATM 06,MET 03, MET 04, AIM 02
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y ANRF BO FICE ,BO TBO, BO AMET y BO DATM Plan de Implantacion del Sistema de Navegacion
Aérea Basado en el Rendimiento para la Region SAM (SAM PBIP)

2 Andlisis
Seguimiento implantacién interconexion sistemas AMHS

2.1 Los requerimiento AMHS en las Regiones CAR/SAM estan especificados en la tabla
CNS 1 del Volumen 11 del eANP, anteriormente estaban especificados en la Tabla CNS 1 A del FASID
(Volumen Il del Plan Regional de Navegacion Aérea Documento 8733). Los requerimientos de circuitos
AMHS corresponden a los mismos requerimientos de circuitos AFTN especificados en la tabla CNS | del
eANP. En la Regién SAM todos los Estados a excepcion de la Guyana Francesa tienen AMHS instalados.

2.2 La Declaracion de Bogota considera como implantacion prioritaria la implantacion de la
interconexion AMHS la cual permite una mayor capacidad de transmision de datos en tiempos menores.
De esta forma la Declaracion de Bogoté considera que para el periodo 2014-2016 se tiene que implantar
23 interconexiones AMHS.

2.3 Con la implantacion del AMHS los Estados de la Regiéon SAM han implantado redes
nacionales digitales IP, de la misma a nivel regional se ha implantado la red regional IP REDDIG II.

2.4 Durante la Reunién CRPP/3 al analizar la implantacion de los sistemas AMHS y la
interconexion de los mismos en las Regiones CAR y SAM se observo que la aplicacion AMHS no se
estaba aprovechando en todo su potencial, y que la misma operaba como el AFTN, solo con caracteres
alfanuméricos y no hace uso del envio de anexos a los mensajes, que pueden contener informacion
variada como tablas y gréficos.

2.5 En este sentido, la CRPP/3 establecié un grupo de trabajo para que inicie el desarrollo e
implementacion de una estrategia para lograr una utilizacion efectiva del AMHS. EI grupo de trabajo
estaria conformado por Brasil, Estados Unidos, Republica Dominicana y los coordinadores de los
programas D de las Regiones CAR/SAM formulando al respecto el proyecto de Decision 3/6
Establecimiento de un grupo de trabajo para lograr un mejor uso operacional del AMHS.

2.6 El grupo de trabajo consideré que el intercambio OPMET en formato digital XML/GML
recomendada por la Enmienda 77 al Anexo 3 — Servicio Meteoroldgico para la Navegacion Aérea
Internacional para el intercambio OPMET, a ser implementado a partir de noviembre de 2016
representaria la utilizacién efectiva del AMHS en vista que la red AFTN no cumple con los requisitos
minimos para la transmision de los mensajes en formato XML, debido a que el AFTN esta limitado a una
cantidad de 2500 caracteres por mensaje, lo cual ocasionara problemas de errores en los mensajes.

2.7 Por lo tanto la aplicacién efectiva del XML/GML para el intercambio OPMET a partir de
noviembre de 2016 deberia acelerar la implantacion de las interconexiones AMHS. Desde mediados de
diciembre de 2015 hasta la fecha se han realizado pruebas positivas lograndose varias conexiones con
protocolo P1 entre varios MTA de la Regidn que estan prontos a pasar a fase operacional, una de estas la
interconexion entre el MTA de Brasilia con el MTA de Lima entré en fase operacional a mediados de
diciembre de 2015. Un resumen de las actividades de implantacion de la interconexion AIDC desde la
Reuniéon SAM /1G/16 se presenta como Apéndice A de esta nota de estudio. Se espera que los Estados
informen para esta reunién los avances en la implantacion de la interconexion AMHS.
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Seguimiento y revision plan de accidn para la implantacién de la interconexion AMHS de acuerdo a la
declaracion de Bogota

2.8 En la teleconferencia efectuada el 29 de marzo de 2016 se procedi6 a la revision de las
fechas de implantacion de las pruebas de interconexion AMHS. El punto focal de Colombia informé que
procederian con la implantacion de la interconexion AMHS de acuerdo a las fechas acordadas pero las
mismas pudieran retrasarse en vista de los trabajos para reubicacion del nodo REDDIG Il de Bogota. El
cuadro con las interconexiones AMHS actualizado se presenta como Apéndice B de esta nota de estudio.

Propuesta de conexién de un sistema AMHS de la Region SAM con SITA

2.9 En referencia a este asunto se espera que Brasil informe los avances en la implantacion
de la interconexion del AMHS de Brasilia con SITA.

Seguimiento a la implantacion de la interconexion AIDC
2.10 Este tema se describe en la nota de estudio NE/10 de esta reunion.
Seguimiento de las actividades de implantacién de los enlaces de datos tierra-aire

2.11 Con el fin de apoyar a los Estados en la planificacion de los enlaces de datos se realizé en
Sint Marteen, del 18 al 21 de abril de este afio, un Taller para la implementacion de enlace de datos ATS
para las regiones NAM/CAR/SAM. Como Apendice C de esta nota de estudio se presenta copia del
sumario preliminar del taller con las conclusiones y recomendaciones respectivas. Todas las
presentaciones del evento se pueden encontrar en el siguiente  portal  web
http://www.icao.int/NACC/Pages/meetings.aspx?year=2016&cM=02&cY=2016

3 Acciones sugeridas:
3.1 Se invita a la Reunion a:
a) Tomar nota de la informacion contenida en la nota de estudio;
b) analizar los aspectos contenidos en la seccion 2 y los apéndices correspondientes de
esta nota de estudio y proponer acciones para dar cumplimiento a las actividades

propuestas:

c) Analizar otros temas que la Reunion considere necesario.
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APENDICE A

AVANCES IMPLANTACION INTERCONEXION AMHS DESDE LA REUNION SAM/IG/16
HASTA LA FECHA

1.1 A continuacién se informa el avance en la implantacion de la interconexion AMHS desde la
SAM/IG/16 hasta la fecha, al respecto ha habido un avance significativo en la implantaciéon de la
interconexion AMHS con respecto a la implantacion en afios anteriores.

Brasilia Lima

1.2 El 14 de diciembre de 2015 se procedié a la migracién del circuito AFTN entre el MTA Brasiliay
el MTA de Lima por un circuito AMHS en protocolo P1 entre el MTA Brasilia y el MTA de Lima. De
esta forma Per( implementa su tercera interconexion AMHS operacional siendo en este momento el
estado con un mayor nimero de interconexiones AMHS.

1.3 En este sentido la secretaria felicitd a todo el personal técnico y operativo de Brasil y Per( que
participo en la implantacion del nuevo circuito AMHS entre Brasil y Peru a través de la REDDIG I, por
la excelente labor realizada. Inicialmente se han presentado algunos errores en los mensajes en este
nuevo circuito que estan siendo analizados para su pronta solucion.

Brasilia Madrid

14 Se informé que el 14 de enero de 2016 se completaron con éxito todas las pruebas AMHS entre
Brasil y Espafia (MTA Brasilia —-MTA de Madrid) a través de la red satelital CAFSAT. En este sentido se
felicito a todo el personal técnico, operacional y gerencial de Brasil y Espafia involucrado en la
implantacion de la interconexion y de las pruebas. También se inform6 que Brasil y Espafia estan
haciendo las coordinaciones necesarias para la puesta en operacién de esta conexion AMHS que vendria a
ser la primera interconexiéon AMHS a nivel interregional en la Region SAM.

Brasilia Ezeiza

15 Se informo que las pruebas finales para la interconexion entre Argentina y Brasil prevista para el
26 de enero de 2016, se harian una vez que se complete la instalacion del nuevo nodo de la REDDIG Il en
Brasilia el cual se complet6 a mediados de abril de 2016.

Ezeiza Montevideo

1.6 Uruguay inici6 el 3 de marzo de 2016 las coordinaciones iniciales con Argentina para la
interconexion AMHS entre Ezeiza y Montevideo. La semana del 21 de marzo de 2016 se iniciaron las
pruebas AMHS entre el MTA de Ezeiza y Montevideo y el punto focal de Argentina, Sr. Javier Vittor,
reportd el 22 de marzo que se habia logrado la conectividad P1 desde Ezeiza a Montevideo faltando las
pruebas del lado de Montevideo a Ezeiza.

Brasilia Montevideo
1.7 En marzo de 2016 el punto focal de Uruguay inicié las coordinaciones con Brasil para la

implantacion de la interconexion AMHS, la interconexion se hara entre el MTA de Brasilia con el MTA
de Montevideo.
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Ezeiza Lima

1.8 Las pruebas se retomaron la semana del 21 de marzo al respecto el punto focal de Argentina
informo que se establecié conectividad P1 entre el MTA de Ezeiza con el MTA de Lima. La persona que
he designado por Argentina a cargo del equipo de trabajo, para realizar las pruebas es el Sr. Antonio
Gonzalez (+54 11 4480 2362 / 2376).

1.9 Con el fin de completar las pruebas entre Argentina y Pert se coordin6 de continuar las mismas
para el 31 de marzo de 2016.

Lima Caracas

1.10 El 10 de marzo de 2016 se reactivaron las pruebas AMHS entre Per( y Venezuela, lograndose la
conectividad P1 entre el MTA de Maiquetia y el MTA de Lima. La conectividad P1 entre Per( y
Venezuela se logrd gracias al apoyo de Brasil. Las pruebas iniciales de intercambio de mensajes a través
del circuito AMHS (P1) se realizaron el 15 de marzo sin resultado satisfactorio. Al respecto el punto
focal de Peru solicitd a Venezuela realizar las correcciones necesarias con el proposito que los mensajes
sean procesados y entregados al usuario sin inconveniente. Se han realizado pruebas el 20 y 21 de marzo
notandose cierto progreso en la misma esperandose que estas se completen con éxito a la brevedad.

Lima Santiago

1.13  Se iniciaron las coordinaciones para la implantacidn de la interconexion AMHS entre Chile y
Perd. Al respecto el punto focal de Pert envié al punto focal de Chile copia de la configuracion del MTA
de Quito para que sea utilizado por Chile como referencia considerando que la marca del AMHS de
Santiago también es Thales. Las pruebas de interconexion AMHS entre Chile y Per( se reanudarian la
semana del 21 de marzo de 2016.

Brasilia Estados Unidos

1.14  Entre Brasil y Estados Unidos el 13 de enero se iniciaron las coordinaciones entre el punto focal
de Brasil y el punto focal de Estados Unidos para la implantacion de la interconexion AMHS a través de
la interconexion MEVAIII REDDIG Il. Al respecto Brasil procedid a la revision de una carta técnica
(Technical Letter) requerida por los Estados Unidos (FAA) a la hora de emprender una interconexion con
otro pais. La carta técnica contiene aspectos administrativos y operacionales para llevar a cabo la
interconexion AMHS. En este momento la carta técnica esta siendo revisada por los Estados Unidos. Una
vez completada y firmada la carta técnica se procedera con las pruebas de interconexion. Copia de la carta
técnica se presenta como Adjunto a este Apéndice de esta nota de estudio.

Interconexiones restantes Brasil

1.14  Las pruebas de interconexion AMHS restantes de Brasil se efectuarian una vez que se complete
en forma total el nuevo nodo de Brasilia, el nodo de la REDDIG Il de Brasilia se completé a mediados de
2016. A partir de esa fecha Brasil iniciaria las pruebas de interoperabilidad finales con los MTA de los
Estados con los cuales tiene requerimientos AMHS.
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APENDICE B

REQUERIMIENTOS DE INTERCONEXION AMHS Y FECHAS DE IMPLEMENTACION

el FECHA OBSERVACIONES
AMHS IMPLEMENTACION
Bolivia Mar 2016
Brasil Dic 2015 Falta implantacion operacional
Chile Dic 2016
Argentina Paraguay Mar 2012 Implantado
Pert Feb 2016
Uruguay Jun 2016
Venezuela Marzo 2016
Argentina Mar 2016
Bolivia Brasil Abr 2016
Per May 2016
Argentina Dic 2015 Falta implantacién operacional
Bolivia Abr 2016
Colombia Jul 2016
Guyana Mar 2016
Guyana Francesa TBD Falta Implantacion AMHS
Brasil Paraguay Dic 2015
Pert Dic 2016 Implantado 14 diciembre 2015
Surinam Dic 2016
Uruguay Dic 2015
Venezuela Dic 2016
. Argentina Dic 2016
Chile -
Peru Jun 2016
Brasil Jul 2016
Ecuador Jul 2016
Colombia Panamé Dic 2016
Peru Sep 2010 Implantado
Venezuela Jun 2016
Colombia Jul 2016
Ecuador Peru Julio 2012 Implantado
Venezuela Dic 2016
Guyana Francesa Brasil TBD Falta Implantacion AMHS
(Francia) Venezuela TBD Falta Implantacion AMHS
Guyana Brasil Mar 2016
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e | e FECHA OBSERVACIONES
AMHS IMPLEMENTACION
Surinam Jun 2011 Implantado
Venezuela Dic 2016
Panama Colombia Dic 2016
Argentina Mar 2012 Implantado
Paraguay . .
Brasil Dic 2015
Argentina Feb 2016
Bolivia May 2016
Brasil Dic 2015 Implantado 14 diciembre 2015
Perd Chile Jun 2016
Colombia Sep 2010 Implantado
Ecuador Jul 2012 Implantado
Venezuela Jun 2016
Brasil Dic 2016
Surinam Guyana Jun 2011 Implantado
Venezuela Jun 2016
Argentina Jun 2016
Uruguay - -
Brasil Dic 2015
Argentina Mar 2016
Brasil Dic 2016
Colombia Jun 2016
Venezuela Ecuador Dic 2016
Guyana Dic 2016
Guyana Francesa TBD Falta Implantacién AMHS
Perd Jun 2016
Surinam Jun 2016
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APENDICE C

Taller para la implementacién de enlace de datos ATS para las regiones NAM/CAR/SAM

Sint Marteen, 18 al 21 de abril de 2016

SUMARIO PRELIMINAR
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NAM/ CAR/ SAM ATS DATALINK IMPLEMENTATION WORKSHOP

SUMMARY OF DISCUSSIONS

Date: 18 to 21 April 2016
Venue: Philisburg, Sint Maarten
Participants: The workshop was attended by 47 representatives of 15 NAM/CAR/SAM

States, 4 International Organisations of the Regions and 3 industry
representatives. The list of participants appears in the Attachment to this

document.
1. Introduction
1.1 The workshop was conducted by ICAO and had the following objectives:

a) provide participating States and Air Navigation Services Providers (ANSPs) the
necessary technical knowledge and guidance to effectively implement air-
ground and ground-ground ATS data link.

b) present a networking and knowledge-sharing opportunity through which
participants can exchange best practices and lessons learned.

c) support the implementation of adopted Aviation System Block Upgrade
(ASBU) BO modules.

d) Provide opportunities to make recommendations in support of regional
implementation of the above-mentioned ASBU modules for Implementation
Groups and GREPECAS

1.2 This event supported the implementation of ASBU B0 modules mainly: B0O25/FICE
- Increased Interoperability, Efficiency and Capacity through Ground-Ground Integration; and
B040/TBO - Improved Safety and Efficiency through the initial application of En-Route Data Link.
All presentations are posted on the following website
http://www.icao.int/NACC/Documents/Meetings/2016/ATS

13 Mr. Julio Siu, Deputy Regional Director of the ICAO NACC Regional Office
welcomed the participants. He highlighted the importance of the event in supporting the
implementation of air ground and ground ground Aeronautical Telecommunication Network (ATN)
applications, and invited all participants to take advantage of the expertise in the workshop with the
experts of the OPDWG of ICAO and States. Mr. Larry Donker, Deputy Manager Director of Sint
Maarten Princess Juliana International Airport, together with the Sint Maarten Civil Aviation
Authority informed on the achievements by Sint Maarten PJIA and their current works on data links
and officially opened the Meeting. Mr. Julio Siu and Onofrio Smarrelli, CNS Regional Officer of the
ICAO SAM Regional Office, acted as Secretary of the event.

2. Conduction of the Workshop
2.1 The workshop was conducted in 6 sessions, as proposed during the introduction:

SESSION 1 - UNDERSTANDING DATALINK PLANNING AND IMPLEMENTATION
STATUS/INTRODUCTION TO WORKSHOP



2.2 ICAO presented an introduction to the workshop (P/1 - Understanding Datalink
Planning and Implementation Status) and informed the results of the survey made to understand the
needs and expectations of the workshop and the status of implementation of the data link
applications. Finally providing the current status of implementation of Controller-Pilot Data Link
Communication - Automatic Dependent Surveillance — contract (CPDLC/ADS-C); Air Traffic
Services Inter-facility Data Communication (AIDC) and Aeronautical Message Handling System
(AMHS) implementation in the NAM, CAR and SAM regions.

SESSION 2 INTRODUCTION TO AIR-GROUND DATA LINK / GLOBAL AND REGIONAL
PLANS/ ICAO PROVISIONS

2.3 Under P/02 — ICAO informed the meeting of the Provisions for Data Link
Implementation currently valid for the planning, implementation and monitoring of the services,
including the latest amendments to the ICAO Standards and Recommended Practices (SARPs) and
guidance material and the focus on performance-based approach and ASBU methodology aspects for
the ATS Datalink applications.

24 With P/03 — Regional Air-Ground Data Link consideration on planning and
implementation on the eANP, regional plan based on performance in the NAM CAR and SAM and
GREPECAS and implementation status of CPDLC/ADS C in the NAM CAR SAM Regions were
presented by ICAQ.

SESSION 3 PREPARATION FOR AIR-GROUND DATA LINK IMPLEMENTATION
(ANSP)

2.5 With P/04 — Nav Canada Data Link Implementation, Nav Canada provided an
overview of Nav Canada organization and of their datalink services in Domestic and Oceanic
airspace as well as Air Traffic Control Towers, describing how datalink progressed to its current
level in Canada and the importance of planning. The development of the concept of operations
(CONOPS) was stressed. The presentation reminded participants to use the GOLD to guide any
implementation.

2.6 Under P/05 — Preparation for Air-to Ground Data Link — United States commented
on the importance of CPDLC from the ANSP Perspective, explaining their CPDLC application in
the Oceanic and domestic Airspace with the available operational platform (Oceans 21/ATOP
system).

2.7 Under P/06 - Preparing for Data Link Implementation — The European
implementation Perspective was informed, covering the introduction of CPDLC in continental
Europe. It described the Link 2000+ programme (scope, strategy and governance) as well as the
follow on actions being performed by the European Commission and the EUROCONTROL Central
Reporting Office.

2.8 With P/07 - Controller-pilot data link communications (CPDLC) and automatic
dependent surveillance — contract (ADS C) United States provides an overview of the amendments
to ICAO Annex 10, Volume II, and PANS-ATM (Doc-4444) to align the operational part of the
CPDLC / ADS-C provision with current implementation using FANS 1/A and ATN Baseline 1
(ATN B1), and to create a framework for the “next generation” data link provision, referred to as
Baseline 2 ( B2). It then reviews supporting guidelines contained in the Global Operational Data
Link Document (GOLD), which ICAO is transforming into the Global Operational Data Link
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(GOLD) Manual (Doc 10037) and the Performance-Based Communications and Surveillance PBCS)
Manual (Doc 9869). The presentation focused on GOLD manual content from the Operator’s
perspective and what operators need to do to prepare to use CPDLC /ADS-C. It covered guidelines
for establishing policies and procedures, filing flight plans, training and qualification programs, and
maintaining CPDLC / ADS-C systems. It stressed the importance of operator participation in
regional/State monitoring agencies

2.9 With P/08 - Performance-based communication and surveillance (PBCS) United States
provided an overview of the amendments to ICAO Annex 6 (all parts), Annex 11, Annex 15, PANS-
ATM (Doc-4444) and PANS-ABC (Doc 8400) to include the PBCS provision, which is applicable
to communication and surveillance that are required for certain ATM operations, such as applying
performance-based separation minima. Air traffic is increasing and there is a need to optimize the
use of available airspace. By taking advantage of emerging technologies, such as CPDLC / ADS-C
and satellite voice (SATVOICE), separation minima are being reduced and this will help to optimize
the use of available airspace. This progression calls for a need to quantify the enhancements to
communication and surveillance performance, with sufficient guidance to optimize costs for
developing and maintaining commercially available services, without which it is doubtful that the
required performance would be achieved and maintained. The PBCS provision satisfies this need. As
a shared responsibility, the presentation reviews the guidance from ANSP and operator perspectives
specifically for CPDLC / ADS-C implementation, contained in the Performance-Based
Communications and Surveillance PBCS) Manual (Doc 9869). This material is based on material
contained in the inter-regional GOLD, Appendices B, C and D.

SESSION 4 AIR-GROUND DATALINK IMPLEMENTATION ISSUES, CHALLENGES,
LESSONS LEARNED

2.10 Under P/09 - Challenges and Lessons Learned Nav Canada highlighted the
importance of sharing experiences and reaching out to any and all contacts that you have. It spoke of
challenges encountered and lessons learned, most importantly to understand that everything won’t be
perfect and patience is required. It is important to start slow and to focus as much energy as possible
on training and educating the users (controllers and pilots) when and where possible.

211 With P/10 - Air ground datalink implementation issues and lessons learned -
European experience stemming from Link 2000+ Programme- EUROCONTROL described the
issues arising during the deployment of the LINK 2000+ programme and some lessons learned from
this experience as well as the next steps being planned by the European Commission. There was
some discussion about the different needs/approaches to regulation. For the implementation of
CPDLC over the ATN a mandate was required in order to stimulate the development of the systems
to support it whereas for the NAT FANS mandate the majority of aircraft were already equipped
before the mandate was developed.

2.12 With P/11 - Data Link Implementation - Lessons Learned - An ANSP Perspective
United States described some of the challenges that will be faced by ANSP’s when implementing
Datalink and the systems associated with its use based considering the experience of the FAA on
deploying ADS-C/ CPDLC .

2.13 Under P/12 - A view of CPDLC from a pilot’s perspective IFALPA presented their
position and good practices for successfully implementing CPDLC/ADS-C

2.14 With P/13 - Air-ground data link deployment — A/C manufacturer perspective -
Airbus presented the aircraft manufacturer perspective with regards to ATS datalink services
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deployment. The introduction of the worldwide context provided an overview on the ongoing
initiatives and mandates in the different ICAO regions, based on the two existing ATS data link
capabilities, i.e. FANS 1/A and ATN BL1. Airbus informed on the fact that FANS 1/A and ATN B1,
under deployment in different regions, are not interoperable, which created the need for aircraft
manufacturers to provide a dual capability to airlines flying both technologies on long-haul flights,
pushing a significant increase of complexity onboard the aircraft.

2.15 With P/14 - SITA Data Link- Information about SITA activities on Data Link as
aircraft cockpit service, implementation of ICAO VDL (VHF Data Link), ATS data link, VHF Data
Link Network Partnerships with ANSPs and Caribbean Region and Air Traffic Control Data Link
Opportunities were presented

2.16 Similarly with P/15 — ARINC Data Link- ARINC informed of their Datalink media,
ACARS coverage, global link HFDL, global link ATS services as AFN, CPDLC, ADS-C,
CADS/CFRS, PDC, DCL and D-ATIS services.

STATE EXPERIENCE

2.17 Under P/16 — Argentina described its implementation on: ATM Automation Center
(Ezeiza and Cordoba (2005), Mendoza (April 2016) and Resistencia and Comodoro (May 2016),
AIDC/ ADS C in Comodoro and Ezeiza ACC, ADS B CPDLC, AIDC, AMHS and IP national
network and described the functionality of automation system.

2.18 With P17- Brazil Data Link, Brazil provided information regarding the Brazilian
data link planning consideration (SIRIUS programme), the VHF data link implementation (51
Station), the concession of operation and maintenance of VDL, pre FANS implementation (DCL, D
ATIS and DVOLMET) and CPDL/ADS C on Atlantic ACC.

2.19 Under P/18 — COCESNA ADS-C/CPDLC Implementation, COCESNA commented
the current status of implementation of their ADS-C/CPDLC and the problems to make operation
this service.

2.20 The P/19 - Haiti Datalink Planning and Expectations was a exposure of Haiti’s
effort and commitment to modernize their Air Navigation service as planning to implement AMHS
and surveillance system.

2.21 Under P/20 — Air Ground Data Link In South Atlantic Region, the use and service
performance of FANS 1/A, and the potential problem identified in the South Atlantic region were
presented.

2.22 In P/21 - Data Link Operations Piarco FIR, Trinidad and Tobago presented the
CPDLC/ADS C and AIDC processes of implementation, challenges encountered and expectations.
AMHS tests with the FAA were informed.

SESSION 5 - INTRODUCTION TO GROUND-GROUND DATA LINK/ GLOBAL AND
REGIONAL PLANS/ ICAO PROVISIONS

2.23 Under P/22 - Regional Ground-Ground Data-Link Implementation, Regional Air-
Ground Data Link consideration on planning and implementation on the eANP, regional plan based
on performance in the NAM CAR and SAM and GREPECAS and implementation status of
CPDLC/ADS C in the NAM CAR SAM Regions were presented.



SESSION 6 - GROUND-GROUND DATA LINK IMPLEMENTATION ISSUES
STATE AIDC IMPLEMENTATION EXPERIENCE

2.24 In P/23 Jamaica explained their ATS challenges (A- G radio and surveillance
coverage, coordination. human resource and training), solution of déficiences (radar sharing, AIDC,
CPDLC) and their implementation plan to cover the challenges and déficiences were presented.

2.25 With P/24 Colombia described the implementation of the automation system in the
Bogota and Barranquilla ACC and four APPs and the implementation and pre operational use of
AIDC between the ACC of Bogota with Lima, Guayaquil and Panama ACCs.

2.26 Under P/25 — Cuba AIDC Implementation Progress, Cuba presented the advance on
the AIDC implementation with the adjacent ACCs (Miami, Merida, Cenamer, Kingston) and the
lesson learned in the AIDC implementation. This presentation showed the importance and benefits
of AIDC use in the FIR Cuba, taking into account the air traffic increase. The implementation status
of adjacent FIRs was showed, and the steps taken for the implementation with CENAMER are
described as an example. Lessons learned from acquired experiences and recommendations were
given.

2.27 With P/26 — Dominican Republic AIDC Implementation Progress, Dominican
Republic informed on their AIDC implementation in order to improve verbal coordination. Finally it
was informed that their first AIDC interface will be with Miami/San Juan, through the AMHS link.
The AIDC Task Force was formed during the first ANI/WG meeting in 2014. It is one of the many
task forces of this working group, and has the responsibility of streamlining the implementation of
AIDC in all FIRs in the region, as well as reporting the progress to the working group. The task
force has held several teleconferences and meetings, and has developed an implementation checklist,
example LOAs as reference for adding AIDC agreements to operational LOAs, as well as the AIDC
regional plan and evaluation of interface implementations, among other activities and deliverables.
The Task Force also has an ad hoc group for guiding the mitigation of flight plan errors, which has
done three phases of data collection to analyse the situation of flight plan errors. These analysis
have permitted to reduce significantly the occurrence of duplicate flight plans in the region. The
Task Force has met the goal of 50% of FIRs with applicable interfaces implemented (86%), and has
established a goal of 9 interfaces in the CAR region by December 2016.

2.28 In P/27 COCESNA informed of their 3 phases implementation of the AIDC service
between the adjacent FIRS but also within the Central American FIR APPs with the use of the NAM
and AIDC ICDs.

2.29 Under P/28 - AIDC Experience in Peru, Peru informed of their AIDC
implementation process, including the implementation status of AIDC operation with all the adjacent
ACCs, the AIDC performance, the problems encountered for the operation of AIDC and the
challenges to be solved. Special emphasis was done about the importance of the operational test
phase, where all the ATC personnel must be involved in order to troubleshoot any technical and
operational issues, and contribute with ATC familiarization and confidence in the system before
AIDC final implementation. Emphasis has also been done about the role of the Flight Plan quality
and integrity in AIDC performance.



—6—

2.30 With P/29 - Ground - Ground Datalink — AIDC, Nav Canada informed on the reason
why to use AIDC, the AIDC messages used, the lessons learned and implementation consideration
for AIDC. This presentation gives an overview of the AIDC operations in Gander Oceanic. It
discusses the advantages of AIDC, the current implementation and lessons learned from the recent
expansion to a larger message set. It also emphasizes the importance of coordination with adjacent
units in the early stages of development.

AMHS INTERCONNECTION

2.31 Under P/30 — United States AMHS interconnection and Automation System, United
States informed on the status of implementation of AIDC with adjacent ACCs in the NAM. NAT
and APAC Regions, comparison between AFTN and AMHS, current situation of international
AMHS /AFTN and project deployment of AMHS.

2.32 With P/31 — United States AMHS Implementation and MET XML Testing, the
workshop was informed on the AMHS implementation process conducted by United States,
including the MET XML tests with AMHS (Hong Kong, UK, USA and Singapore).

3. CONCLUSIONS/ RECOMMENDATIONS

3.1 Based on the presentations and discussion, the participants agreed on the following
conclusions and recommendations:

AIR-Ground Data Link Implementation

a) ATS Data Link is a fundamental enabler for realizing the concept of future operations (FF-ICE,
TBO and SWIM)

b) There are a number of ICAO Annexes, PANS and Manual concerning ATS Data Link
(Service/Message and Media) and they are evolving: Mature ICAO documents and SARPS for
air ground data link addressed for messages, services and media are ready as the PANS ATM
(Document 4444 Chapter 4,5 and 14), the GOLD manual (Document 10037 Edition 1) ; Doc
9880: Manual on Detailed Technical Specifications for the Aeronautical Telecommunication
Network (ATN) using ISO/OSI Standards and Protocols,Doc 9896: on the Aeronautical
Telecommunication Network (ATN) using Internet Protocol Suite (IPS) Standards and
Protocols, Doc 9776: Manual on VHF Digital Link (VDL) Mode 2, Doc 9925: Manual on
Aeronautical Mobile (Route) Service, Doc 10044: Manual on Aeronautical Mobile Airport
Communications System (AeroMACS) (to be published in 2016) Annex 10 Volume Il and 1II,
Doc 9869 (Performed based communication and surveillance PBCS)

¢) Data Link provides the following benefits:

Safety improvements by reducing reception of erroneous message
Reduction of congestion of voice communications

Reduction of radiotelephony work load for the pilot and controller

More availability of voice communications

Reduction of delayed transfer of communications

Reduction of retransmissions generated by misunderstood communications
Less stress for the controller

Reduction on the required time for controller communication



Planning and installation

d)

f)

9)

h)

)

The establishment of an ATM operational concept in a State is the starting point for data link
implementation. The States are not isolated and in the seamless airspace concept, regional and
global initiatives (in that order) must be considered. The NAM/CAR (RPBANIP) and SAM
(SAM PBIP) Perfromance-based regional Plans and the Global Air Navigation Plan (GANP)
(Doc 9750) should be taken into account from the beginning.

To ensure global standardization, it is important that development is done using
recommendations in the ICAO Doc 10037 (GOLD) (guidelines for service provision, aircraft
preparation, controller procedures, flight crew procedures and State aircraft procedures) to
ensure any particular needs are considered, documented and shared with all stakeholders and to
make sure implementations comply to the applicable standards and guidance materials (avoid
misinterpretations).

The institutions related to air traffic management (CAA, ANSP) should develop an evolutionary
strategy aimed at providing benefits to the ATM community, through an orderly, safe, and cost-
efficient implementation. It should be noted that the evolutionary implementation of the concept
is related to the installed capacity on board aircraft.

ICAO CPDLC / ADS-C “operational” can be supported by either FANS 1/A and ATN B1 but
they are not interoperable. However, the GOLD Manual provides guidance to prepare for and
establish the policies and procedures to use either technology within a global standardization
operational framework. Operators always stress the importance of global harmonization of
CPDLC / ADS-C procedures and the GOLD Manual is the best resource to facilitate achieving
this goal.

Other challenges that need to be considered for an effective implementation of CPDLC/ADS-C
are the correction and accurate filing of the flight plan information, delays in messages (FPL,
RCL, AFN) and the appropriate CPDLC/ADS-C performance monitoring (active evaluation of
problems and timely recommend solutions).

Take the time to carefully plan any datalink implementation and only implement those services
for which there is an operational need and where the service will meet safety objections.

Continued participation at the regional and international level adds to the pool of experience and
knowledge. It is important to share the learnings and solutions discovered, to lend support to
other states wherever possible and seek guidance from the different groups when required.

Monitoring

k)

Per Annex 6, operators will need to establish policies and procedures to support PBCS
monitoring program for CPDLC and ADS-C operations.

PBCS is essential to ensure ATC systems, operator systems, communication service provider
systems and aircraft systems together will provide reliable CPDLC and ADS-C service suitable
for advanced ATM operations. ANSPs should plan for PBCS implementation at the same time
when it plans for CPDLC and ADS-C implementation. States will need to establish PBCS
policies for its operators even if they are not implementing CPDLC, ADS-C or PBCS in their
airspace.
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m) CPDLC and ADS-C systems are very complex systems for use by pilots and controllers to

ensure smooth operations, these systems require to be supported by monitoring agencies that
investigate reported problems. These monitoring agencies function under the PBCS monitoring
program provision contained Annex 11.

Training

n)

It is important to invest time and effort into training before implementation and anticipate
interoperability tests campaigns with aircraft systems (Setup large scale trials with multiple
partner Airlines for pre-operational validation of the datalink services when possible and
participate to in-service monitoring agencies).

Support COCESNA CPDLC AIDC implementation

0)

The Meeting noted that CPDLC and ADS-C service in the Central American FIR is on trials
since 2014 where the percentage of aircraft equipped is still low. IATA and FAA expressed their
support to COCESNA to seek ways of promoting this service with improve safety/ business
cases and an equipped-best served principle.

Ground-Ground Datalink Implementation

p)

q)

Data link implementations must be involved the participation of all involved stakeholders (users,
regulator, ANSPs, CSP, etc.) and supported by a business case and/or a positive operational
assessment. An implementation by phased is recommended to ensure the transition of new
technology and procedures less problematic and leaves room for adaptation focused in the
operational improvements.

For air navigation implementation, all CAR/SAM States should follow the Global Air
Navigation Plan (GANP), its technological roadmaps, the ICAO ASBU methodology,
CAR/SAM regional plans, and align their implementation activities by developing their
respective national air navigation plans.

The staff in charge of the datalink air-ground and ground-ground system planning should have at
their disposal all ICAO documents and annexes published on the topic.

AIDC

)

Y

In order to optimize AIDC implementation, States should consider taking action to
mitigate/resolve filed flight plan (FPL) issues. It was recommended that regional efforts be
consolidated in order to coordinate mitigation actions between the CAR and SAM Regions. This
aspect includes the total update of FPL converters

Close cooperation is required among States in order to achieve the interconnection of automated
systems, for instance, the agreement of the ICD to apply, amendment to operational agreement
letter, and definition of common aspects to be implemented.

AIDC implementation has shown its advantages in terms of safety and efficiency:
significantly reduces the need for oral coordination between ATS units

reduces controller workload

reduces repetition/readback errors during coordination

reduces coordination errors and "controller-to-controller” language barrier issues
mitigates LHDs, thus avoiding mid-air collisions

NNANENENRN
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greater support to performance-based navigation initiatives and emerging technologies
through automation

v) It was recognized the importance of evaluating each operational scenario involving AIDC
implementation and management of desirable messages, and subsequently assessing its impact
on controller workload and its end results in order to select the most appropriate AIDC ICD for
implementation.

w) The preferred ICD for the CAR and NAM Regions is the NAM ICD, and the PAN ICD for the
SAM Region.

x) AIDC implementation represents the initial phase towards ground-ground integration and
FF/ICE implementation (FPLs exchange, coordination and radar handover).

y) The non-compliance with the AIDC procedures established by ICAO to manage flight plans and
associated messages brings increased flow of unnecessary messages in system operation.

AMHS

z) Eventhough AMHS implementation had a good implementation rate in SAM region, just a few
States in CAR Region are actually operational.

aa) The Meeting took note of the experience on the use of MET data using the XML format as
described by United States, and the Meeting recommended to use these experiences for the
CAR/SAM testing and assessment of XML using the AMHS System.



