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HISTORICAL

i1 Place and Date of the M eeting

The Specid E/CAR CNS Medting (SE/CAR CNS) was hdd a the Normandie Hotdl,
Port of Spain, Trinidad and Tobago, from 20 to 22 October 2004.

i.2 Opening Ceremony

Mr. Trevor Dowrich, as Coordinatar of the Meeting introduced the following officers to
the Meeting: Mr. Ramesh Lutchmedia, Director Generd of Civil Aviation, Mr. Daniel Bhagwansingh,
Executive Manager, Air Navigation Services both from Trinidad and Tobago and Mr. Aldo Martinez,
Regional Officer CNS from the ICAO NACC Regiona Office.

Mr. Aldo Martinez of the ICAO North American, Central American and Caribbean
Office, thanked the Trinidad and Tobago Civil Aviation Authority for hosting the Mesting, explained the
scope of the Meeting's Agenda and pointed out the need of continuing the efforts towards the
development of air navigation systems in the Eastern Caribbean.

Mr. Ramesh Lutchmedia, Director Generd of Civil Aviation of Trinidad and Tobago
welcomed the participants and provided interesting information on the TTCAA, mentioning important
issues to be followed up for the development of the air navigation services in the Piarco FIR, and

officialy opened the Meeting.
ii.3 Organization of the Meeting

The Meeting was chaired by Mr. Trevor Dowrich and Mr. Aldo Martinez CNS Regional
Officer from the ICAO NACC Regiond Office, acted as Secretary.

ii.4 Working Languages

The working language of the Meeting was English. The papers and the Report of the
Meeting were available to participants in English.
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ii.5 Agenda
The Meeting adopted the following agenda:
Agendaltem 1. CNS General Matters
1.1  Vdid CNS Conclusons/Decisons of previous EECAR WG and E/CAR
DCA Medtings
1.2 CNS Deficiencies
1.3 Other CNS genera matters
Agendaltem 2: Communication Developments
21  Statusand interoperability issues of the EJCAR AFS digita network
2.3 Development of ground-ground communications
2.2 Development of air-ground communication by voice and data linksin
Piarco FIR
24 Other communication matters
Agendaltem 3: Navigation Developments
31 GNSS Implementation
Agendaltem 4: Surveillance Developments
41 Surveillance Systems implementation
42 Radar data sharing among E/CAR States/Territories
Agendaltem 5: Devdopment of the Technical Infrastructure and Interoperability for
ATSATM Automated Systems
Agendaltem 6: Other business

6.1 Status of the E/CAR Regiond ATM/CNS Committee
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ii.6 Scheduleand Work Mode

The Meeting agreed to hold its daily sessons from 09:00 to 15:30 hours, with two breaks.
The Meeting also agreed to work as awhole.

i.7 Attendance

The Meeting was atended by 16 E/CAR StatesTeritories and 6 Internationa
Organizations, making atotal of 22 delegates as indicated in the list of participants on page iii-1 aiii-5.

ii.8 Conclusonsand Decisions

The participants to the Specia Eastern Caribbean CNS Mesting, recorded its activities as
Draft Conclusions and Draft Decisons as follows:

DRAFT CONCLUSIONS: Activities proposing communications and actions to
States/TerritoriedInternational Organizations to be addressed by E/CAR
Directors of Civil Aviation.

DRAFT DECISIONS:  Proposed internal activities to be addressed by the Directors of Civil Aviation of
the Eastern Caribbean.

Li1sST oF DRAFT CONCLUSIONS

No. TITLE PAGE No.
1 Upgrade of the E/CAR AFS Network on Frame Relay Management System 21
2 Improving the Interconnection and Interoperability of the E/CAR AFS Digital Network 23

with neighbouring Networks
3 Start of the Migration from AFTN to AMHS in the Eastern Caribbean 25
4 Study the Feasibility and update the Strategy Plan of Modernization of the voice and Data 25
Circuit between Port of Spain and San Juan
5 Proposal of Amendment To The ATS Requirements for Speech Circuits Communications 2.6
inthe Table CNS 1C, FASID
Explanation of the Requirements and Operational Advantages of the DataLinksin the
6 : 28
Eastern Caribbean
7 E/CAR activities for GNSS implementation 32
8 Updated E/CAR Surveillance Plan 41
9 Requested information on E/CAR Radar Coverage 43
12 Requested Technical Information on Radar Stations 43
13 Compliance with the GREPECAS SAGASTERIX Assignment Plan 44
15 Requested L etter of Agreement Regarding the Provision of Radar Datatothe DACOTA 44
System
16 Preliminary Guidance on Technical Infrastructure as Support to the Evolutionary 51
Implementation of ATS/ATM Automated Systems
17 Request to Support the E/CAR CNS activities by the E/CAR DCAS 61
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LIST OF DRAFT DECISIONS
NoO. TITLE PAGE NoO.
10 Transfer the Task related to Flight Plan and position reportsto E/CAR ATM Committee 43
11 Transfer the Task related to Oceanic Surveillance to E/CAR Working Group 43
14 Follow up the Progress of the possible Radar Remoting to PIARCO ACC 44
ii.9 List of Working and Information Papers
Working Papers
AGENDA PRESENTED
NUMBER I TEM TITLE DATE By
WP/01 1 Agenda, Explanatory Notes, Working Method, 23/09/04 Secretariat
Organization and Schedule
WP/02 11 Valid CNS Conclusions/Decisions of previousE/CARWG | 24/09/04 Secretariat
and E/CAR DCA Mestings
WP/03 1.2 Review of the ICAO Database of Communication, 24/09/04 Secretariat
Navigation and Surveillance Deficiencies (CNS) in the
Eastern Caribbean
WP/04 2.3 Status of implementation of the AFS Communication 29/09/04 Secretariat
Requirements Established by the FASID ANP and
Development of ground-ground Communication in the
Eastern Caribbean
WP/05 2.1 Interconnection and I nteroperability of the Eastern 29/09/04 Secretariat
Caribbean AFS Digital Network
WP/06 2.2 Development of Air-Ground Communication Systemsin 01/10/04 Secretariat
the Eastern Caribbean
WP/07 31 Implementation of GNSS in the Eastern Caribbean 01/10/04 Secretariat
WP/08 21 Actions being taken to upgrade the E/CAR Digital AFS | 01/10/04 IACL
Network
WP/09 6 Status of the E/CAR Regional ATM/CNS Committee 01/10/04 IACL
WP/10 2.2 Data Link Implementation Options 06/10/04 STA
WP/11 4.1 Development of Surveillance Systemsin the Eastern 02/10/04 Secretariat
Caribbean
WP12 5 Development of the Technical Infrastructure as a support 05/10/04 Secretariat
to the Evolutionary Implementation of ATS/ATM
Automated Systemsin the Eastern Caribbean
WP/13 2.3 The use of X.25 Servicein the National Airspace System 14/10/04 | United States
(NAS)
WP/14 4.2 Report of the Third Radar Data Sharing Task Force 19/10/04 Rapporteur
Meeting RDSTF
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Information Papers
Agenda
Number Item Title Date Presented by
IR/0L - General Information 21/09/04 Secretariat
IPI02 _ List of Working and Information Papers I::L%EI)E/\:/L?S/SS Secretariat
IP/03 5 FAA Telecommunications Infrastructure (FT1) éSE/\:/L%gg United States
IP/04 2.2 Air Traffic Services use of Data Link 06/10/04 STA
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Agendaltem 1: CNS General matters

Review of actions taken on CNS valid ConclusonsgDecisions of E/CAR WG and E/CAR
DCA meetings

11 Based on the WP/02, the Meeting examined the status of implementation of E/CAR WG
and E/CAR DCA Conclusions and Decisions related to the CNS systems.  Consequently, the Meeting
agreed to propose to the upcoming 19" E/CAR DCA Meeting that the following Conclusions and
Decisions be considered completed or removed.

CNS Conclusonsand Decisons of the E/ICAR WG Medtingsthat be completed or removed

Condlusons: | 24717 (removed)

Dedisons: 787138 and b)

CNS Conclusion of the E/CAR DCA Mesetingsthat be completed

Concluson 18714

12 In addition, the Meeting considered that the following conclusons and dedsions
continued valid:

CNS Conclusonsand Decisons of the E/ICAR WG Meetings that be continued Valid

Conclusions: | 2514, 27120, 21121, 21122, 2(123

DeGsons | 2813 C)

CNS Conclusions and Decisons of the E/ICAR DCA Mestingsthat be continued Valid

Conclusons: [ 182, 8/12, 18/13, 18/15

Decigons:

13 In accordance with the above, Appendix 1A to this part of the report shows the status of
E/CAR WG CNS Conclusions and Decisons and the Appendix 1B presents the status of the E/CAR
DCA CNS Conclusions and Decisons.
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Review of deficienciesin the CNS systems

14 The Meeting examined the lists of the CNS deficiencies classified with priority “U”, “A”
and “B”, updating their status and sent them to 19" E/CAR DCA Meseting. Appendix 1C to this part of
the report indicates the results of the review made by the Meeting with regard to the information
contained in Appendix of WP/03 presented in this Meeting.
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APPENDIX 1A
OUTSTANDING VALID CNS CONCLUSIONSAND DECISIONSOF THE PREVIOUS E/CAR WG MEETINGS
FIELD CONCLUSIONS/ DECISIONS ACTIONBY: COMMENTS STATUS
DECISION 28/13 ACTION PLAN FOR RADAR DATA It is expected that the RDSTF will
SHARING IN THE E/CAR follow this task during its meeting
CNS |That: scheduled for 18 and 19 October a) Completed
a) the Radar Data Sharing Task Force attend the next GREPECAS 2004.
CNS Committee Meeting to be held in September 2004; RDSTF b) Completed
b) Barbados, Antiguaand Trinidad and Tobago provide France with P
the required technical information on their radars; and valid
C) the Radar Data Sharing Task Force present the action plan for ©) !
radar data sharing in the E/CAR areaiin the 29" EFCARWG.
CONCLUSION 27/20 RADARIMPLEMENTATION INANTIGUA DCA OECS reported that the radar
has been flight-checked and the
That, Antigua and Barbuda expedite the commissioning of the new radar Antiquaand controllers have been trained, but
CNS |in Antigua. Barb%da still need to be certified. Antigua|Valid
and Barbuda has continued with the
effortsto commission the radar to be
completed by the end of 2004.
CONCLUSION 27/21 REVIEW OF THE VHF AIR-GROUND Information was received from
VOICE COMMUNICATIONS COVERAGE Barbados, French Antilles, Grenada
and Trinidad and Tobago/IACL.
That, States/Territories/International Organizations send to the ICAO France presented during the
CNS NACC Regiona Office information on their respective VHF air-ground States/ Meeting, updated information Valid
voice communications gtations using the form shown in Appendix E, and [Territories explaining how the VHF coverageis

calculated theoretical graphic coverage and/or in-flight inspection
measures, where available, by 30 November 2003,

being improved. States/Territories
ae expected to provide the
requested information by January

2005.
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FIELD CONCLUSIONS/ DECISIONS ACTIONBY: COMMENTS STATUS
CONCLUSION 27/22 GUIDANCE FOR THE WORK
REGARDING THE VHF AIR-GROUND VOICE France and IACL  presented
COMMUNICATIONSCOVERAGE information study.
ICL informed that new stationswill
That, States/Territories with TMAS be implemented a Tobago, Saint
a) should calculate coverage for its terninal areas considering the|g oy Lucia and Antigua idands in order
CNS |minimum in-flight levels to be 4,000 ft and the maximum 12,000 ft and Territories to improve the VHF coverage. vdid
for control areas the minimum of 7,600 m (25,000 ft) and the maximum of The SE/CAR CNS Meseting agreed
13,700 m (45,000 ft) flight level in accordance with the specifications of that States/Territories could provide
Annex 10, Volume I11, Part 11, Chapter 11, on the required field intensity the information requested to ICAO
levels, NACC Regional Office before 31
b) propose corrective measures if range gaps are identified; and March 2005.
C) present thisinformation at the 28th E/CAR IWG Mesting.
CONCLUSION 27/23 IMPROVEMENT TO AFTN
CIRCUITS Trinidad and Tobago reporte(_j that
CN$S | That, ICAO support Trinidad and Tobago by coordinating and facilitating | CAO resalLtion 2 e Implemeniaion ofyaiig
the convening of bilateral meetings with the United States and Venezuela the end of 2004 Y
with the aim of agreeing t o the details of implementation of the Caracas '
Port of Spain AFTN circuit, utilizing 2400 bps or higher, and X.25.
CONCLUSION 25/14 TRANSITION PLAN FROM AFTN TO o
The E/CAR SatedTeritories|
AMHSIN THE EASTERN CARIBBEAN should follow-up this condusion
That the E/CAR States/Territories. and the work qarrled out by the
CNS a) commence the development of an implementation Plan for the| States/ g-'}ll\s/l /CNganrg;tgngE&S the valid
trangtion from AFTN to AMHS in the Eagtern Caribbean, studying the | Territories

impact of the AMHS on the E/CAR Digitd Network, and

b) review and improve the AMHS requirementsincluded in the CNS
1B part of the CAR/SAM FASID table and formulate the relevant
proposalsfor amendments.

Under the Agenda Item 2 of S
E/CAR CNS Mesting is shown an
agreement dating the actions
established by this conclusion.
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FIELD CONCLUSIONS/ DECISIONS ACTIONBY: COMMENTS STATUS
CONCLUSION24/17 SAN  JUAN  CERAP/PIARCO ACC
CONNECTIVITY
: .| Trinidad &
CNS The proposal to establish an dternate route for the ATS Speech Circuit Tobago and
between San Juan CERAP/Piarco ACC submitted by United States was United States Thereis established a digita circuit. | Remove

reviewed by the Informal E/CAR Working Group and athough it was
considered desirable, it was agreed to defer its study for afuture date, to

be reviewed a the 25" E/CAR IWG Mesting.

- END -
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APPENDIX 1B

OUTSTANDING VALID CNS CONCLUSIONSAND DECISIONSOF THE PREVIOUS E/CAR DCA M EETINGS

FIELD

CONCLUSION/DECISION

ACTION FOR

COMMENTSAND FoLLow UP

STATUS

ATM/
CN¥/
AlS/

CONCLUSION 18/2 TRAINING
MET/ATS/ICNS/AIS/SAR
PERSONNEL

That, the Directors of Civil Aviation of the E/CAR organise a series

of training activities for ATS/ICNS/AIS/SAR and aeronautical

meteorological personnel covering thefollowing issues:

a) operational coordination procedures concerning the
provision of aeronautical MET service;

b) respective roles and responsibilities of ATS/ICNS/AIS/SAR
units and meteorological offices in the provision of
aeronautical MET service; and

C) interpretation of aeronautical meteorological products
available to ATS/COM/AIS/SAR units and meteorological
offices, in order to ensure the safety of aircraft operations.

FOR

States/Territories

The S-E/CAR CNS Meeting was informed
on the CNS training activities.

This conclusion will be sent for itsreview
to the MET Meeting which will be held in

Barbados, December 2004.

Vdid

CNY
ATM

CONCLUSION 18/12 UPDATED INFORMATION FOR
THE E/CAR ATM/CNS
IMPLEMENTATION PLAN
That States/Territories/International Organizations in the E/CAR
provide electronic copies of or updated information on their
respective latest National ATM/CNS Plans to the E/CAR Regional
ATM/CNS Committee by no later than 15 February 2004 in order
to update the E/CAR ATM/CNS Implementation Plan for
presentation to the GREPECAS ATM/CNS Subgroup Meeting
scheduled to be held in Rio de Janeiro, Brazil from 15to 19 March
2004.

States/Territories
International
Organizations

The E/CAR ATM/CNS implementation
Plan was presented in ATM/CNS/SG/3
Meeting but this Meeting reviewed if the
mentioned plan needed to be updated.

Valid

CNS

CONCLUSION 18/13 E/CAR DIGITAL AFS NETWORK
ACTION PLAN AND MONTHLY
ACTIVITIES AND PROGRESS
REPORTS

That IACL provide by 17 December 2003 to each E/CAR Director

of Civil Aviation an Action Plan, with appropriate timelines, on the

process for the change over of the management of the E/CAR

Digital AFS Network from TSTT to Cable and Wireless and

thereafter Monthly Activities and Progress Reports.

IACL

Thisissue was reviewed under the Agenda
item 2 of this Meeting.

Vdlid
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FIELD CONCLUSION/DECISION ACTION FOR COMMENTSAND FoLLOwW UpP STATUS
CONCLUSION 18/14  SPECIAL E/CAR CNSMEETING The SE/CAR CNS Meeting was held in
The Directors of Civil Aviation agree to the holding of the Special Port of Spain, 20 to 22 October 2004 as
E/CAR CNS Mesting to: planned.
a) deal with Communications, Navigation and Surveillance
CNS matters in the Eastern Caribbean, including inter- | States/Territories Completed
operational issues of the E/CAR Digital AFS Network with
other networks, and
b) be hosted by Trinidad and Tobago at a date in 2004 to be
coordinated by the ICAO NACC Office.
CONCLUSION 18/15 ACTION PLANS FOR THE It is expected that the E/CAR
RESOLUTION OF DEFICIENCIES States/Territories present their respective
GEN That, States/Territories prepare or complete, as appll_ cable, _Act_l ON | qates/Territories CNS deficiencies action plan. valid
Plans for the resolution of the outstanding air navigation
deficiencies and submit these to the ICAO NACC Regional Office
by 28 February 2004.

- END -
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APPENDIX 1C

COMMENTSFORMULATED BY THE SPECIAL EASTERN CARIBBEAN ON CNSDEFICIENCIESIN
APPENDIX OF THE WP/03

No. Comments

CNS3C It Isimplemented [A-5. The completion date Is 31 December 2004.

CNS2C The completion date 1s 31 December 2004.

CNS4C The completion date 1s 31 December 2004.

CNS5C The completion date 1s 31 December 2004.

CNS52C | The completion date I1s 31 December 2004.

CNS53C | Trinidad and Tobago informed that the APP service a Crown Point Intl. Airport is
provided by Piarca Trinidad and Tobago will sent a letter to ICAO proposing to
remove this requirement for the mentioned airport contained in the Table CNS 2A
of the FASID.

CNS22C | Trinidad and Tobago informed that 1t 1S expected that the commissioning of the new
equipment by January 2005. Thisis the completion date of this deficiency.
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Agendaltem 2: Communication Developments
A) Status and inter oper ability issues of the E/ICAR AFS Digital Network
2.1 Based on the WP/08 presented by IACL, the Meeting recdled that the EICAR AFS

Digital Network was designed in 1998 and implemented in 2000. Although the design was sound and
effective, general performance did not meet the stringent requirements of Air Traffic Control due to the
inadequate management capacity of the service provider. Faults, which occurred in the network, took
extremely lengthy periods to resolve. The Did-up Voice Network uses ISDN technology while the Data
Network employed X.25 transport protocol.

22 Over the past two years the Eastern Caribbean began looking at the establishment of
Sharing Radar Data imagery. Many ATS units have rebuilt their Control Towers, Approach Control
Offices and AIS facilities and now require multiple AFTN terminds at the airports. Where there are
aircraft hand-offs between adjacent TMA'’s under radar control there is a need for direct voice links. The
AFS Network will need to be capable of handling the trangition to AMHS.

23 The Meeting was informed that, in order to effectively correct the deficiencies of the
E/CAR AFS network to ensure that it meets the present and near future ATS requirements, Cable &
Wirdess, as a new service provider with the necessary resources to manage the network, has been
engaged and will provide the platform that can transport the various facilities protocol across the network

and aso take into consderation the need for establishing interconnectivity/interoperability with
neighbouring networks.

E/CAR AFS Network on Frame Relay platform

24 Frame Relay was chosen as the network’s transport protocol because of its ability to
handle other older protocols such as X.25, Ethernet, etic. Also, the new service provider has an
established modern Frame Relay Management System handling other internationa traffic. The E/CAR
AFS Digitd Network will provide an update on the Frame Relay platform at the end of December 2005.

Asaresult, the Meeting agreed the following Draft Conclusion:

DRAFT CONCLUSION 1 UPGRADE OF THE E/CAR AFSNETWORK ON FRAM E
RELAY MANAGEMENT SYSTEM

That, IACL,

a) be urged to provide the E/CAR AFS Network on Frame Reay Management System
platform before the end of December 2005; and

b) following the Conclusion 17/13 of the E/CAR DCA Meeting provide to the DCAS, as
soon as possible, a report on the status of the implementation of the digital network, as
well as an updated Project Plan rebted to this subject.

E/CAR AFS Network pratocol
25 The Mesting noted that the new E/CAR AFS Network with Frame Relay transport

protocol, will have the ability to accommodate other protocols such as ISDN for voice, X.25 for data,
TCP/IP, Ethernet so that data integrity is maintained across the network. There will be a main hub in
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Barbados and a backup in Trinidad; each hub connecting to dl the idands and a T1 connecting the two
hubs. Network management shal be conducted in Barbados.

Network interconnectivity/interoperability

26 The Mesting noted that actually, the E/CAR AFS digita network has only a digitd inter-
connection point that provides interoperability with neighbouring networks through the FAA opticd fiber
link between Piarco and San Juan, Puerto Rico.

2.7 In this regard, the Meeting considered that it is necessary to fully meet the AFS
requirements established in the ICAO FASID ANP CAR/SAM between Piarco ACC and SAM region,
such as the ATS speech circuits requirements of Piarco ACC with Maiquetia ACC, Georgetown ACC,
Paramaribo ACC and Rochambeau ACC and dso the AFTN circuit requirements between Port of Spain
and Caracas, the dternate path to NADIN I1; this was done through the old analogue speech plus data
network called the CM -5 which only exits between Port-of-Spain and Caracas and the required AFTN
circuit Port of Spain/Georgetown. As the neighboring South American States and Territories are dl on
REDDIG, the Meeting confirmed that it would be recommended to implement a REDDIG VSAT node a
Piarco ACC dince is very feasible for Trinidad and Tobago to implement a REDDIG VSAT node at
Piarco, which would provide the connectivity/interoperability required between E/CAR AFS network
with REDDIG. The Digitd Network of South America aso uses Frame Reay, which smplifies
connectivity with the E/CAR Network as Trinidad needs to communicate with Caracas, Georgetown,
Paramaribo and Cayenne, which are in the REDDIG Network. In this regard, Trinidad and Tobago
informed that it is expected that thiswill be implemented by the end of 2004.

28 The Mesting aso took into account the ATS speech circuit requirements established in
the FASID ANP CAR/SAM between Piarco ACC with New York ACC and SantaMaria ACC, and there
may be aher AFS requirements with the AFI region in the future. Likewise, since it isimportant to have
aback up of the current circuits. The Meeting recommended that Trinidad and Tobago and United States
sudy the need and the feashility to implement another E/CAR Digitd Network
interconnection/interoperability point with other neighbouring networks.

29 In order to study the additiona interconnection/interoperability point of the E/CAR
Digital Network with other neighbouring networks, the Meeting agreed that the following essential
agpects should be kept in mind:

a) The requirements of voice and printed communications between Piarco ACC and
neighbouring ACCs, as well as the requirements of the EJCAR TMA Units with other

neighbouring centres. These requirements are contained in Tables CNS1A and CNS1C of
the FASID and are shown asAppendix 2A and Appendix 2B to this report.

b) The infrastructure and the available logistical support in the proposed interconnection
Ste.

c) The* Guidance material to initiate the analysis of digital network interconnection in the
CAR/SAM Regions’ recommended by the Conclusion 10/27 of the GREPECAS, thet is
presented in Appendix 2C.

210 Based on the above comments, the Meeting agreed to the following Draft Conclusion:
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DRAFT CONCLUSION 2: IMPROVING  THE INTERCONNECTION  AND
INTEROPERABILITY OF THE E/CAR AFS DIGITAL
NETWORK WITH NEIGHBOURING NETWORKS

That, in order to fully meet the current AFS requirements and future new communication
services providing interconnection/interoperability of the E/CAR AFS digital network
with neighbouring networks:

a) Trinidad and Tobago be urged to implement aREDDIG VSAT node a Piarco ACC
before the end of 2004;

b) Trinidad and Tobago, United States and |ACL study the feasibility to implement an
addtiona interconnection/interoperability point of the E/CAR Digital Network with
other neighbouring networks;

c) asmentioned in paragraph b) above, a meeting is proposed to be held in San Juan,
Puerto Rico before the end of January 2005, reporting the resuts to the next E/CAR
WG Medting; and

d) inorder to meet the study mentioned in the paragraph b) above, take into account
the,

1) updated AFS requirements contained in Tables CNS1A and CNSI1C of the
FASID that are shown as Appendices 2A and 2B of thisreport;

2) infrastructure and the avalable logisticd support in the proposed
interconnection site; and

3) “Guidance material to initiate the analysis of digital network interconnection
in the CAR/SAM Regions’ recommended by the Conclusion 10/27 of the
GREPECAS shown in the Appendix 2C of this report.

B) Development of ground-to-ground communications
AFTN COM requirements implementation

211 The Mesting noted that the Eastern Caribbean States, Territories and IACL, are taking
advantage of the facilities offered by the new E/CAR AFS agronautical communications digital network,
and this had been a significant development in the improvement of AFTN circuits by being connected to
the AFTN COM Centre of Port of Spain, Trinidad and Tobago and increasing their speed to 1200 bps,
ingtalling the X.25 protocol and the 1A-5 code.  Furthermore, recently there has been a growing demand
for multi-AFTN Terminas at airports, especialy where new Control Towers have been indaled and
located away from the AIS. With the new AFTN Switch at Piarco having recently been ingtaled, there
are plans to increase circuit speed to 2400 bps and its expanded capacity and ability to handle
asynchronous, X.25 and TCP/IP protocol, the provision of multiple AFTN terminals at airports is now
feasible. The choice of transmission protocol is TCP/IP facilitating the establishment of Loca Area
Networks at the airport where terminals can be placed in the Control Towers, Approach Control, AIS and
MET offices. This design is more managesble and easy to expand.
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212 Appendix 2A to this part of the Report contains the Table CNS 1B — AFTN Plan FASID
ANP CAR/SAM with the amendments approved by the GREPECAS/12 meseting for the Eastern
Caribbean and updated by this Meeting.

213 The Meeting dso noted that the status of the AFTN Plan implementation is the following:

a) In relation to the required circuits by Trinidad and Tobago with the adjoining States of
the SAM Region, the AFTN trunk circuit Port-of -Spain/Caracas, Venezudla and Port of
Spain/Georgetown, Guyana have some deficiencies, but the implementation of a
REDDIG node in Piarco should bring a solution to these deficiencies. The AFTN
automatic communication centre is fully implemented.

b) The Port of Spain AFTN COM centre is currently being modernized by implementing
new AFTN switching equipment that was installed on 5" October 2004.

C) AFTN circuits between Piarco, Trinidad and Tobago and other E/CAR States and
Territories have some deficiencies. It is expected that by upgrading the E/CAR AFS
Digital Network, these deficiencies will be resolved.

214 Inview of the above, Appendix 2D summarizes AFTN circuitsand AFTN COM centres
in the Eastern Caribbean where deficiencies have been detected, as well as measures that have been
recommended by the Meeting to resolve these problems and to continue with the development of the said

plan.
Review and updating of the E/CAR AFTN Plan and its topology

215 Based on the Chart CNS 1 of the FASID (Rationalized AFTN Plan for CAR/SAM

Regions) the AFTN traffic in the Eastern Caribbean is dependent on amain AFTN centre (Piarco) and a
main international AFTN circuit (AFTN circuit San Juan/Piarco), so a falure in the mentioned AFTN

main centre and AFTN international circuit could affect al E/CAR States/Territories. On the other hand,
the Meeting considered that upgrading the E/CAR AFS Digital Network through the implementation of
the Frame Relay would help improve the AFTN plan and its topology.

AMHS I mplementation

216 Bearing in mind these facts and mnsderations, the meeting proposed the appropriate
actions to sudy the improvement of the AFTN Plan and its topology evolving towards the
implementation of the ATS message handling sysems (AMHS) of the ATN. Furthermore, Eastern
Caribbean agronauticd adminigtrations should consider conducting studies to replace their AFTN
switching centres with AMHS or implement directly AMHS servers. The AFTN system should be
interconnected through AMHS gateway.

217 The Mesting was aso informed by United States dout FAA's efforts to modernize its
telecommunication infrastructure (FTI) programme taking into account al the current and future
requirements to support ATS efficiently and in a cost effective manner by the gradual migration from
X.25 to TCP/IP protocol. The Appendix 2E of this report shows the summarized information on the FTI

programme, including some considerations on the advantages of the mentioned migration. Therefore, the
Meseting formulated the following Draft Conclusion:
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DRAFT CONCLUSON 3 START OF THE MIGRATION FROM AFTN TO AMHS
IN THE EASTERN CARIBBEAN

That, based on the need for the migration from the AFTN to AMHS, the States and Territories
that consider implementing or upgrading their AFTN switching, include in the capabilities the use
of X.25 and TCP/IP protocols in the equipment.

218 Barbados's delegate recaled the necessity to organize an AMHS seminar and proposed to
include educationd issues in each mesting.

Updating of the Voice and Data circuits between San Juan and Piarco

219 The Meeting was informed that discussions are in progress between the FAA and
IACL/Cable & Wirdess regarding the means of connectivity for voice and data circuits with San Juan.
Currently, the AFTN uses FAA certified X.25 and the voiceis on an ISDN service.

220 The Mesting, based on the United States and the global developments, as well as the
studies being carried out by ICAO noted that the longterm strategy could involve al voice and data
sarvices into a converged network architecture based on TCP/IP protocol and based on the fact that the
new AFTN switching has the capability to accommodate the TCP/IP protocol. The Meeting
recommended updating the modernization Strategy plan of voice and data circuit between Port of Spain,
Trinidad and Tobago and San Juan, Puerto Rico by the migration from X.25 to TCP/IP protocol. Based
on this, the Meseting formulated the following Draft Conclusion:

DRAFT CONCLUSON 4: STUDY THE FEASBILITY AND UPDATE THE
STRATEGY PLAN OF MODERNIZATION OF THE
VOICE AND DATA CIRCUIT BETWEEN PORT OF
SPAIN AND SAN JUAN

That, based on the globa development and the capabilities of the new AFTN switching of Piarco,
Trinidad and Tobago, United States and IACL,,

a) dudy the feasibility, and update the strategy plan of modernization of the voice and data
circuit between Port of Spain, Trinidad and Tobago and San Juan, Puerto Rico by the
migration from X.25 to TCP/IP protocol; and

b) report the results of the study mentioned in the above paragraph to the 29" E/CAR Working
Group Meting.

ATS speech circuits implementation

221 With respect to the ATS coordination speech communications, these are normaly met
through dedicated or switched circuits. According to the requirements and to the deficiencies detected by
the Mesting, there are ATSICOM requirements among pairs of ACC units not implemented or presenting
deficiencies in their operation. The results of the Meeting's review on this matter are the following:

a) Piarco ACC has communication requirements with the CAR/SAM ACCs of Georgetown,
Maiquetia, Paramaribo, Rochambeau and San Juan. Requirements with Georgetown,
Maiquetia and San Juan are met through dedicated systems and IDD with Paramaribo and
Rochambeau.
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b) Some ATS speech circuits connecting Piarco ACC with TMA  Units, within Piarco FIR
have some deficiencies, but it is expected that by upgrading the E/CAR AFS network this
will be resolved.
222 Likewise, the Meeting was informed by IACL that the E/CAR ATS speech circuits are

aready established by the dia-up voice on the E/CAR AFS Digita Network and would be implemented
as needed. Nevertheless, the Meeting noted that commencement of a radar control service between
adjacent TMAs calls for the improvement of ATS speech circuits. The Meeting proposed to add to the
Table CNS 1C, the following new ATS requirements for speech communication circuits:

PROPOSEDNEW ATS REQUIREMENTS FOR SPEECH COMMUNICATIONS
Terminal | Terminal Il Type
Adams APP, Barbados E.T. Joshua APP, St. Vincent A
Point Salines APP, Grenada A
Fort de France APP, Martinique | E.T. Joshua APP, St. Vincent A
Point Salines APP, Grenada E.T. Joshua APP, St. Vincent A
Piarco ACC, Trinidad and| Dakar ACC, Senegd A
Tobago
223 The Mesting noted that in order to include the aforementioned proposd in the FASID

Table CNS 1C — ATS speech circuit plan, and according to the procedure established by ICAO it is
necessary that an Amendment be circulated and approved. Appendix 2B presents the updated Table CNS
1C of the FASID. Based on this, the meeting formulated the following Draft Conclusion:

DRAFT CONCLUSON &: PROPOSAL OF AMENDMENT TO THE ATS
REQUIREMENTS FOR SPEECH CIRCUITS
COMMUNICATIONSIN THE TABLE CNS1C, FAS D

That, based on Appendix 2B of this part of the Report, ICAO NACC Regiond Office establishes
the gppropriate amendment in order to include in the Table CNS 1C of the FASID the ATS
requirements for speech circuits communications in accordance with the table shown above.

Radar Data transmission

224 The Mesting recalled that the first implementation of the EJCAR Radar Data Sharing will
take place between Martinique and St. Lucia APP providing radar imagery. The new E/CAR AFS
network shal provide a direct circuit between Martinique and the two airports in St. Lucia, each onein
separate circuits. The network routers on either end of the circuits shal be equipped with an Ethernet
Card that interfaces with the Local Area Networks used by the radar data processing equipment and shall
provide the trangport of the radar data using the prescribed protocol across the Frame Relay Network.



Specid Eagtern Caribbean Communication, Navigation and Surveillance Meeting (SE/CAR CNS)

Report on Agenda Item 2
2-7

225 The Meeting was informed that the hub of the Radar Data sub-network is planned to be
ingtalled in Martinique and circuits will go out to St. Maarten, Antigua, Barbados, Trinidad, St. Luciaand
to any other idand that may wish to join the network. Also, direct circuits between any two idands are
possible, bearing in mind that the Service Provider is only responsible for the safe transport of the Radar
Data between the two points, across the Frame Relay Network and it will not be involved in the
maintenance of the radar data processing equipment in the airports.

226 IACL indicated that with the intent to provide additiond circuits for radar data, they
require more technic a details from the Radar Data Sharing Task Force. The meeting considered that with

ontsite vidts, IACL could obtain the information requested.
(3] Development of air -ground communication by voice and data linksin Piarco FIR
I mprovement of the VHF and HF air-to-ground coverage

227 The Meseting reviewed the information available of the VHF air — ground en-route and
APP communication coverage status. In this regard, the Meeting was informed that France has been
executing aproject for improving the French Antilles VHF coverage; it is expected that after the project is
completed the coverage should not contain any hole and the normal and redundant VVHF coverage would
be optimised.

2.28 IACL aso informed that a new station was implemented in ahigh ste of Tobago in order

to take care of the blind spots and new equipment and antenna were indalled at the relay gtations in
Antigua, Barbados and Saint Luciain order to improve the VHF entroute coverage.

229 Regarding the HF air — ground communication in the oceanic area of the Piarco FIR,
Trinidad & Tobago Civil Aviaion Authority (TTCAA) informed the Meseting that the new HF
communication equipment for the Piarco ACC will be commissioned in January 2005.

I mplementation of air-to-ground data link

230 The Meeting recdled that Conclusion 12/42 of the GREPECAS recommended to the
States, Territories, International Organizations and users to continue with the implementation of the
gpplications feasible to be used with the Aircraft Communications Addressing and Reporting System
(ACARS) data link and FANS 1A aircraft during the trangition towards the implementation of the ATN
bit oriented data links. Concluson 12/43 of the GREPECAS recommended that States, Territories,
International Organizations and users of the CAR/SAM Regions, based on the ICAO SARPs and

Recommendation 7/3 of the Eleventh Air Navigation Conference (AN-Conf/1l), to continue
implementing air-ground data communications with VDL Mode 2 as a support infrastructure of the air-

ground sub-network to enable the ATN applications evolutionary implementation according to the
operational requirements.

231 The Meeting was dso informed that VHF ACARS Stations are implemented in the
following Eastern Caribbean Idands. Antigua, Barbados, Guadeloupe, Martinique, St. Lucia, Saint
Vincent, and Trinidad which services are provided by ARINC and SITA.

232 The Mesting aso recdled that the 28" E/CAR Working Group Mesting through its
Decison 28/11 urged Eastern Caribbean States/Territories to develop an action plan to implement Data
Link-Automatic Terminal Information Service (D-ATIS) and Pre-Departure Clearance (PDC) servicesin
their international airports.
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233 Based on the above, the Meeting began to study a strategy for the continuance of the
implementation of air-to-ground data link in the Eastern Caribbean.

234 SITA proposed to the Meeting through its WP/10, to study different data link
implementation gpproaches that can be taken for some data link applications. These gpproaches include
“ Centralized Implementation Approach’ that serve multiple Air Traffic Service Providers (ATSPs) and
“ Dedicated implementation approach” to aspecific ATSP.

235 For the above, the Meeting consdered that the States, Territories and International
organizations need to have more information on the requirements and advantages of the implementation
of the datalinks. The Meeting agreed the following Draft Conclusion:

DRAFT CONCLUSION 6: EXPLANATION MATERIAL OF THE REQUIREMENTS
AND OPERATIONAL ADVANTAGES OF THE DATA
LINKSIN THE EASTERN CARIBBEAN

That the ICAO NACC Regiond Office consders presenting the explanatory materid on the

requirements and operational advantages of the use of data link applications to the 19" E/CAR
DCA mexting.



Specia Eastern Caribbean Communication, Navigation and Surveillance Meeting (S-E/CAR CNS)
Appendix A to the Report on Agenda ltem 2
2A-1

Column

1

3and7

4and 8

5and 9

6and 10

11

APPENDIX 2A
TABLE CNS 1A -AFTN PLAN

EXPLANATION OF THE TABLE

The AFTN Centres/Stations of each State are listed alphabetically. Each circuit appearstwicein thetable.
The categories of thesefacilitiesare asfollows:

M C Man AFTN COM Centre

T C Tributary AFTN COM Centre
SC AFTN Station

Category of circuit:
M C Main trunk circuit connecting Main AFTN communication centres.
T C Tributary circuit connecting Main AFTN communication centre and Tributary AFTN Communications
Centre.
SC AFTN circuit connecting an AFTN Station to an AFTN Communication Centre.
Type of circuit provided:
LTT/aC Landlineteletypewriter, analogue (e.g. cable, microwave)
LTT/d C Landline teletypewriter, digital (e.g. cable, microwave)
LDD/aC Landline data circuit, analogue (e.g. cable, microwave)
LDD/d C Landline data circuit, digital (e.g. cable, microwave)
SAT/aldC Satellitelink, with /afor analogue or /d for digital
Circuit signalling speed, current or planned in bits/s.
Circuit protocols, current or planned.
Datatransfer code (syntax), current or planned:
ITA-2 C International Telegraph Alphabet No. 2 (5-unit Baudot code).
IA-5 C Internationa Alphabet No. 5 (ICAO 7-unit code).
CBI C Code and Byte Independency (ATN compliant).
Target date of implementation
TBD C To be determined
Remarks
Note.C Dueto loading factor considerations, 150 bits/sisrequired as minimum.
MEVA C Centra Caribbean MEVA Satellite Digital Network

E/CAR C Eastern Caribbean Digital Network
REDDIGC SAM Digital Network
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Current Planned
Actuel Prévu
Actual Planificado
X Signalling Signalling Target date Remarks
S/tate/Stagon speed . ol speed rotocol implementation Remarques
Etat/Station Category Débit de rocoto Code Type Débit de rotocol | ¢ 4e Date cible de | OPservaciones
Estado/Estacion P Type . - Protocole . . . - Protocole . .
Catégorie Tino signalisation Protocolo Cédigo Tipo | signalisation Protocolo Cédigo | mise en ceuvre
Categoria P Velocidad Velocidad Fecha de
sefializacion sefializacion implantacion
1 2 3 4 5 6 7 8 9 10 11 12
ANGUILLA
Anguilla-S
Port of Spain M LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
ANTIGUA AND BARBUDA
Antigua-S
Port of Spain M LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
BARBADOS
Barbados-S
Port of Spain M LTTid 1200 X..25 IA-5 2400 12/04 E/ICAR
DOMINICA
Dominica-S
Port of Spain M LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
FRENCH ANTILLES
(GUADELOUPE)
Pointe-a-Pitre-S
Port of Spain M LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
FRENCH ANTILLES
(MARTINIQUE)
Fort-de-France-S
Port of Spain M LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
GRENADA
Grenada-S
Port of Spain M LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
MONTSERRAT
Montserrat-S
Port of Spain M LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
SAINT KITTS AND NEVIS
Saint Kitts and Nevis-S
Port of Spain M LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
SAINT LUCIA
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2A-3
Current Planned
Actuel Prévu
Actual Planificado
. Signalling Signalling Target date Remarks
SEtatz/SStayon speed Procotol speed Protocol implementation Okl)?emarq_ues
Estat(;iollztsa':;%?én Catggory Type . Déb_it def Protocole (Eoﬁe Type . Déb_it dg Protocole (Eoﬁe pate cible de serveciones
Categor{e Tipo S|gnall§at|on Protocolo Cédigo Tipo S|gnall§at|on Protocolo Cddigo | mise en ceuvre
Categoria Velocidad Velocidad Fecha de
sefializacion sefializacion implantacion
1 2 3 4 5 6 7 8 9 10 11 12
Saint Lucia-S
Port of Spain M LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
SAINT VINCENT AND THE
GRENADINES
Saint Vincent -S
Port of Spain M LTT/id 1200 X.25 IA-5 2400 12/04 ECAR
SAINT MAARTEN
Saint Maarten-S
United States M SAT/d 2400 X25 IA-5 MEVA
TORTOLA
Tortola
United States M LTT 2400 X25 IA-5 TBD
TRINIDAD AND TOBAGO
Port of Spain-M
Anguilla S LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
Antigua S LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
Barbados S LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
Caracas M LTT/a 300 None IA-5 LTTid 2400 X25 IA-5 TBD REDDIG
Dominica S LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
Fortde-France S LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
Georgetown S LTT/a 1200 None IA-5 2400 X25 IA-5 TBD REDDIG
Grenada S LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
Montserrat S LTT/id 1200 X.25 IA-5 2400 12/04 E/ICAR
Pointe-a-Pitre S LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
Saint Kitts and Nevis S LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
Saint Lucia S LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
Saint Vincent S LTTid 1200 X.25 IA-5 2400 12/04 E/ICAR
United States M LTT/d 1200 X.25 IA-5
TURKS AND CAICOS
ISLANDS
Grand Turk-T
United States M LLT/d 2400 X25 IA-5
UNITED STATES
United States M
Grand Turk T LLT/d 2400 X25 IA-5
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Current Planned
Actuel Prévu
Actual Planificado
X Signalling Signalling Target date Remarks
SEtatslSStayon speed Procotol speed Protocol implementation O;{emarques
el tat|or1 Category Débit de Code Type Débit de Code Date cible de Servaciones
Estado/Estacion PR Type .. . | Protocole . ’ L Protocole . ;
Catégorie Tipo signalisation Protocolo Cédigo Tipo signalisation Protocolo Codigo | mise en ceuvre
Categoria Velocidad Velocidad Fecha de
sefializacion sefializacion implantacion
1 2 3 4 5 6 7 8 9 10 11 12
Port of Spain M LTT 1200 X.25 IA-5
Saint Maarten S SATM 2400 X25 IA-5 MEVA
Tortola S LTTid 2400 X25 IA-5 TBD E/CAR
VIRGIN ISLANDS
Tortola-S
United States M 2400 X25 IA-5 TBD E/ICAR
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APPENDI X 2B
Table CNS 1C — Tableau CNS 1C — TablaCNS 1C
ATS SPEECH CIRCUITS PLAN

EXPLANATION OF THE TABLE
Column

land2 Circuit terminal stations arelisted alphabetically by the Terminal I.

3 A —indicates AT S requirement for the establishment of voice communication within 15 seconds.
D — indicates requirements for instantaneous communications.

4 Type of service specified:

LTF - landline telephone (landline, cable, UHF, VHF, satdllite).
RTF — radiotelephone.

5 Type of circuits; Direct (DIR) or Switched (SW).
D —indicates adirect circuit connecting Terminals| and I1.
S—indicatesthat adirect circuit does not exist and that the connection is established via switching at the switching

centre(s) indicated in column 6.
IDD — International direct dialling by public switch telephone network.

Note 1— Number of D and/or Scircuits between Terminals| and |1 areindicated by numerical prefix, i.e. 2 D/S
means 2 direct circuits and one switched circuit.

Note 2.— Pending the implementation of proper ATS voice circuits, and provided that aeronautical
operational requirements are met, IDD services may be used for the ATSvoice communicationsin low traffic areas.

6 Location of switching centre(s). Alternate routing location, if available, isindicated in brackets.

Note 3~ The following networks have been identified in the table for providing the connection between
terminals:

CAMSAT —COCESNA Satellite Communication Network
E/CAR - Eastern Caribbean Network

MEVA —Central Caribbean MEVA Satellite Digital Network
REDDIG —SAM Digital Network

7 Status of Implementation. Following codes are used in this column:

a) |- if thecircuit isimplemented.
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CNS IV-CNS 1C-5
ATS requirements for speech c.om.munications Circut Status of
Besmrl\sl de FATS en commumcat]ons vocales Circuito implementation
Requisitos ATS para comunicaciones orales Etat de Remarks
mise en euvre Remarques
Terminal | Terminal Il Type Service DiS Tg:;;\;v:;i:idvzg/a/ Estado de Observaciones
Téte de ligne | Téte deligne ll Tipo Sewicio ) implantacion
A ser conmutado via
1 2 3 4 5 6 7 8
ANGUILLA
(United Kingdom)
Anguilla TWR Juliana APP A LTF D |
ANTIGUA AND BARBUDA
V.C. Bird APP Blackburne TWR A LTF S EICAR |
Golden Rock TWR A LTF S EICAR |
Juliana APP A LTF S EICAR |
Piarco ACC A LTF S EICAR |
Pointe-a-Pitre APP D LTF D |
SanJuan ACC A LTF S EICAR |
BARBADOS
Adams APP E.T. JoshuaAPP A LTF S EICAR |
Fortde-France APP D LTF D |
Piarco ACC D LTF D |
Saint Lucia APP A LTF S EICAR |
Point Salines APP A LTF S EICAR P
DOMINICA
(Non-Contracting State)
Canefield TWR Pointe-a-Pitre APP A LTF D |
Melville Hall TWR Pointe-a-Pitre APP A LTF D |
FRENCH ANTILLES
(France)
Fort-de-France APP Adams APP D LTF D | EICAR
E.T. Joshua APP A LTF S P EICAR
George Charles TWR D LTF D | EICAR
Piarco ACC D LTF D | EICAR
Pointe-a-Pitre APP D LTF D | EICAR
Saint Lucia APP D LTF D | EICAR
Pointe --Pitre APP Canefield TWR A LTF D | EICAR
Fortde-France APP D LTF D |
Melville Hall TWR A LTF D | EICAR
Piarco ACC D LTF D | EICAR
SanJuan ACC D LTF D | EICAR
V.C. Bird APP D LTF D | EICAR
Saint Barthelemy AFIS Juliana APP A LTF D | EICAR
Saint Martin Grand Case AFIS Juliana APP A LTF D | EICAR
GRENADA
Point Salines APP AdamsAPP A LTF S EICAR P
E.T. Joshua APP A LTF S EICAR P
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CNS IV-CNS 1C-7
ATS r_equiremems for speech clomlmunications Circuit Status of
Besoins de FATS en communications vocales . . .
o o Circuito implementation
Requisitos ATS para comunicaciones orales Etat de Remarks
) Remarques
To be switched via/ MISe enwuvre Observaciones
Terminal | Terminal Il Type Service IS c on vial Estado de
Téte de ligne | Téte de ligne Il Tipo Sewicio ommutation v ) implantacion
A ser conmutado via
1 2 3 4 5 6 7 8
Piarco ACC A LTF D | EICAR
MONTSERRAT
(United Kingdom)
Gerald's TWR V.C. Bird APP A LTF D |
NETHERLANDS ANTILLES
(Netherlands)
Juliana APP Anguilla TWR A LTF D |
Golden Rock TWR A LTF D |
St. Barthelemy AFIS A LTF D
SanJuanACC A LTF D |
Saint Martin Grand case AFIS A LTF
V.C. Bird APP A LTF D |
PUERTO RICO
(United States)
SanJuanACC Beef Island TWR A LTF D |
Curacaon ACC A LTF S MEVA |
Golden Rock TWR A LTF D |
Juliana APP D LTF D |
Maiquetia ACC A LTF D |
Miami ACC D LTF D MEVA |
New York ACC D LTF D |
Piarco ACC A LTF D 1P EICAR
Pointe-a-Pitre APP D LTF D | MEVA
Santo Domingo ACC D LTF D |
V.C. Bird APP A LTF D
SAINT KITTS AND NEVIS
(Non-Contracting State)
R.L.Brashaw TWR Juliana APP A LTF D |
SanJuanACC A LTF D |
V.C. Bird APP A LTF D |
SAINT LUCIA
George Charles TWR Fortde-France APP D LTF D | EICAR
Saint Lucia APP E.T. Joshua APP A LTF D | EICAR
Fortde-France APP D LTF D | EICAR
Grantley Adams APP A LTF D | EICAR
Piarco ACC D LTF D | EICAR
SAINT VINCEN T AND
THEGRENADINES
E.T. Joshua APP Adams APP A LTF D | EICAR
Fortde-France APP A LTF S P EICAR
Piarco ACC A LTF D | EICAR
Point Salines APP A LTF S P EICAR
Saint Lucia APP A LTF D | EICAR
TRINIDAD AND TOBAGO
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IV-CNS 1C-6 CAR/SAM FASID
ATS requirements for speech communications Circuit Status of
Besoins de FATS en communications vocales o . )
o o Circuito implementation
Requisitos ATS para comunicaciones orales Eiat de Remarks
To be switched via/ mise en euvre Oizjrjgifzes
Terminal | Terminal Il Type Service ol g N swt| ‘t: © \2/ Estado de
Téte de ligne | Téte de ligne Il Tipo Sewicio A szpqur:s:t]; d\(’)' via implantacion
1 2 3 4 5 6 7 8
Piarco ACC Dakar ACC A LTF D P
E.T. Joshua APP A LTF D | EICAR
Fortde-France APP D LTF D | EICAR
Georgetown ACC A LTF D 1P REDDIG
Adams APP D LTF D | EICAR
Maiquetia ACC A LTF D 1P REDDIG
New York ACC A LTF D |
Paramaribo ACC A LTF D P REDDIG
Pointe-a-Pitre APP D LTF D | EICAR
Pointe Salines APP A LTF D | EICAR
Rochambeau ACC A LTF IDD/D 1P REDDIG
Saint Lucia APP D LTF D | EICAR
SanJuanACC A LTF D | EICAR
Santa Maria ACC A LTF D | EICAR
V.C. Bird APP A LTF D | EICAR
TURKS AND CAICOS ISLANDS
(United Kingdom)
Providenciales TWR Miami ACC A LTF D |
UNITED STATES
Piarco ACC A LTF D |
New York ACC
VIRGIN ISLANDS
(United Kingdom)
Beef Island TWR SanJuanACC A LTF D |
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APPENDIX 2C

GUIDANCE MATERIAL TO INITIATE THE ANALYSISOF DIGITAL NETWORK
INTERCONNECTION IN THE CAR/SAM REGIONS

1 Background

11 This material was eaborated to present proposals to discuss the interconnection of digital
networks in the CAR/SAM regions, where digital networks for the aeronautical fixed service (AFS) have
been established or are in implementation. As necessary, these networks could require an interconnection,
in order that users of fina or end systems, of different network environment, that have requirementsto be
connected by the aeronautical fixed service, can do it. The find user could be a person or a determined
gpplication programme operating a communications system termina or is aresident.

Communications networks

21 When spesking about communications networks, this idea is immediately linked to

means to communicate users and its end systems. In the past, this was related with specific services such
as the telephone, telex, etc. Nowadays, the Stuation has evolved and the networks move towards
multiprotocol/multiservice network concepts in which, in a same network, various services are offered

using the same switching/multiplexed system in their nodes. This presents advantages with respect to the
savings in exploitation and equi pment costs.

2. We can distinguish three basic dementsin anetwork: the final user with its end systems,
the node with its network functions (switching and routing) and the physical means for the information
transmission and connection d the nodes. Figure 1-1 below shows this subject taking into account the
connection of any two nodes in a network.

A
S Jo K e —
; Connecting
| Network Media
i Node
. Figure 1-1
221 The user sysems are al those find systems such as automatic switches or AFTN

terminas, PABX, connections to LANS, routers, voice switching systems for air traffic consoles (V SCS),
network management systems, etc.
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222 The network nodes are composed of:

a) interphases for user systems (A-A dotted line in Figure 1-1)

b) interphases for connection to the physica media; and

C) network protocol (Frame Relay ISDN, ATM) for switching and
routing functions.

Note: The network protocol should, as possible, provide support to voice and data to
achieve an effective and efficient integration of the communications services.

2221 The physicd interphases are those necessary to connect the network nodes to the agreed
physical media, such as. UHF, microwave, optic fiber, satellite, copper wires, €etc.

223 A digita network is established within a community of users under an ingtitutional
agreement reflecting the interests of those users to implement the communications services. This
ingtitutional agreement establishes the framework for the technical development of the network and the
manner of its exploitation, administration, operation and maintenance. On the other hand, the network, as
a communications structure, uses routing procedures and schemes established by the user community to
which it provides the communications services.

23 There are many network topologies for the eledric connection of the nodes such as:
mesh, dar, ring, etc. In the CAR/SAM Regions, since they are extensve networks covering

States/Territories, their nodes are normally connected with a mesh/star topology.

3. Digital network interconnection

31 One should gtart from the fact that the networks, upon being established as mentioned in
paragraph 2.2.3, are normally different communications structures even though, from the functiona point
of view, the same objective is achieved. In this sense, we can have networks of different physica media
and protocols, such as networks based on VSAT technology, Frame relay, ISDN, etc. Taking into
congderation this matter, the network interconnection should start taking into account the fact of keeping
the independence of the network environments and the need that an effective and efficient integration of
services should exist at the interconnection points that could involve the connection of one or more nodes
of the two networks in question. Upon observing Figure 1-1, it can be noted that if the interconnection is
made at the network services level, advantages could be obtained in the use of the network protocols of
both networks, while the independence of the same are maintained. This would mean connecting the
nodes to the same service level that the user interphases obtain at the A-A pointsin Figure 1-1. Figure 2-2
shows this matter.
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Network A Network B
I nter connection at
network service
level
Figure 2-2
311 The interconnection advantages through the method shown in Figure 22 are the

following:

a) Independence of the physicd means used by the networks. A VSAT network can be
interconnected with one of optic fiber or microwave, or two dissmilar VSAT networks can be
interconnected without having to carry out the co-location of nodes to avoid problems with
gpeech communications mentioned in 3.1.2;

b) ingtitutional agreements with regard to management, maintenance, etc., and the routing method of
the communications in each network is maintained;

c) The interconnection media can be independent and different to the means employed in the
network environments to be interconnected;

d) The interconnection media can be established in a flexible and economical manner. Services
offered by the public/private carriers could be used; and

e) If necessary, the inter-networking of the communications services would be possible.

312 The inter-connection of digital networks is greatly facilitated when the networks have an
open architecture.
313 As a matter of importance for the interconnection of digital networks, it is necessary to

note that data interconnection, be it for the AFTN and/or ATN inter-network, is guaranteed, since the
communications ports of the user end systems can be connected to one or another network at the A-A
interphases indicated in Figure 2-1. The most critical aspect to be taken into consideration and that can
define how to make the networks interconnection, is the interconnection of voice channels. This
interconnection must maintain the quality of the voice and the degree of the service, where the delay due
to the use of grostationary satdllites and the digital voice sgnaling process play an important role. In this
respect, the one-way end-to-end delay should be less than 400 ms.
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4, Network interconnection in the CAR/SAM region
4.1 In the CAR/SAM regions, there has leen a development of digita networks that

established clearly defined network environments. In this regard, note should be taken of the following:

MEVA SCPC/DAMA/PAMA VSAT network usng PASS satellite, that establishes point-to-
point connections between its users for voice and data. The DAMA access is used for
voice switching. It also has PAMA access for non-switched voice circuits and for data
circuits. Itsusers are mainly located in the Central Caribbean. MEVA is currently being
reconfigured and t is most likely that it can adopt an open network architecture. The
network is exploited by a communications provider in charge of the technica support and
the adminigtration of the system.

E-CAR ATN compatible ground ISDN optic fiber network. The ECAR network has its users
located mosily in the Eastern Caribbean and one node in the SAM Region (CARACAS)
that will facilitate its interconnection with the REDDIG. The network is exploited by a
communications provider in charge of the technical support and the administration of the
system.

REDDIG An open network design system, multiservice/multiprotocol, for voice, data and video
communications, compatible with the ATN, based on Frame Relay and will use, as main
physica media, VSAT technology with TDMA access method and ISDN ground backup
to connect its nodes. Itsuserswill be al SAM States with the exception of Panama. Itis
expected to be implemented by 2002. The network will be operated by the SAM States,
with a system administration to be established by these States through a regiona
agreement. .

CAMSAT COCESNA’s ATN compatible Frame Relay VSAT network. Its users are in Central
America It usesthe Intelsat 805 satellite.

COLOMBIAN Likewise, Colombia has operated for one year a SCPC/DAMA/PAMA network using the

VSAT INTELSAT 805 satellite, servicing 36 nodes with two geographically redundant HUBS

NETWORK  located in Bogota and Barranquilla. The CAR/SAM/3 RAN meeting recommended that a
sudy be made on the benefits of the use of this network to improve voice/data
communications with Jamaica, Netherlands Antilles;, Panama and COCESNA
(Conclusion 9/8).

42. As it can be observed, the CAR/SAM network environments were established with
different indtitutional agreements for its exploitation, administration, operation and maintenance. It is
necessary to note that currently VSAT networks interconnection solutions have been implemented
through node co-location, such is the case of CAMSAT and MEVA. However, this trend is not dways
applicable since e one hand the solution could be very expensive and on the other, there would be a
proliferation node co-location for the VSAT networks, practice that has been taken with certain reserve by
some States.  In this regard, it would be convenient, as it has been analyzed in Informal Mestings on
interconnection of digital networks and in the RLA/98/019 Project (REDDIG), to develop a case by case
interconnection approach based, as possible, on the network services of the nodes to be interconnected, as
indicated in above paragraph 3.
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APPENDIX 2D

AFTN CIRCUITSAND CENTRESIN THE CAR/SAM REGIONSTHAT NEED TOBEIMPLEMENTED OR
IMPROVED TO COMPLY WITHTHE AFTN PLAN

Stated/Inter national
Organizations

AFTN Circuitsor
AFTN Centre

Remar ks/Solution

Trinidad and Tobago/
Venezuda

Port of Spain (M) — Caracas
(M)

It isimplemented at 300 baud, IAT-2, it presents low
availability and problems in the software. The
implementation of a REDDIG VSAT dation in
Piarco, Port of Spain that will be connected through
the REDDIG is foreseen by the end of 2004.

Trinidad and Tobago/
Guyana

Port of Span
Georgetown (S)

M) -

It is out of service due to failure in the commercial
line of AFTN circuit. The implementation of a
RADDIG VSAT dtation in Piarco will resolved the
deficiency. The AFTN traffic was temporary
rerouted through Caracas.

Trinidad and Tobago

Port of Spain COM AFTN
Center (M)

This Center will be updated during 2004 by the
implementation of anew AFTN automatic switch.
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APPENDIX 2E

SUMMARY INFORMATION ON THE FAA TELECOMMUNICATIONSINFRASTRUCTURE (FTI)
PROGRAM AND ADVANTAGESON THE M IGRATION FROM X.25 TO TCP/IP PROTOCOL

1 Presently, the Federal Aviation Administration (FAA) provides X.25 data servicesin the
National Airgpace System (NAS) through the National Data Interchange Network (NADIN 11). NADIN I
is a nationwide X.25 packet switched network in the continental United States. This Network is
integrated with the NADIN Message Switched Network (MSN), the FAA equivalent to the Aeronautical
Fixed Telecommunications Network (AFTN) used by many Internationa Civil Aviation Agencies.

2. The FAA is modernizing their entire telecommunications network through the FAA
Telecommunications Infrastructure (FT1) program. FT1 was awarded in July 2002 and is in the early
dages of long trangtion process that migrates over 20,000 NAS services to the new network
infrastructure. Part of the services planned to transition to FT1 are NADIN 1l X.25 services. The FTI
network provides a broad range of telecommunication services, but the heart of the data network is based
on IP technology. The longterm strategy of FTI isto evolve al voice and data services into a converged
network architecture based on | P protocol.

3. X.25 services will continue to be offered for the next few years, but the X.25 network
will be consolidated into a smaler number of X.25 nodes. Additionaly, magor X.25 service users are in
the process of making IP interfaces available to other users that are capable of using IP. Over time, a
gradua migration to IP is envisoned as users modernize and upgrade their own communications
capabilities.  Migration to IP provides many technica and cost benefits compared to X.25 legacy
technology.

4, It is a concern of the FAA that X.25 technology is becoming obsolete. It has become
increasingly difficult for the FAA and other X.25 users to operate and maintain their existing X.25

networks and equipment. As more and more X.25 suppliers vanish from the marketplace, the operations
and maintenance cogts increase higher and higher.

5. To mitigate the obsolescence risk, the FTI program office will encourage usersto evolve
to IP technology. Many will do this on their own, as they will want to stay abreast with current trends,
technology, and benefits. The FAA has taken the initiative to make more FAA owned and leased end
user systems cgpable of providing services viaanative P interface.

6. The FAA has aready begun this process with large X.25 end user systems such as the
Westher Message Switching Center Replacement (WMSCR) and NADIN |. The FAA is working to
make an IP service available to other end systems and users of WM SCR and NADIN | who can only use
X.25to gain accesstoday. A gradua migration away from X.25 to IPis envisioned over the next 3 years.

7. Looking beyond three years, the pace of the migration from X.25 to IP is expected to
increase. In five years the FAA expects their X.25 network services to shrink even more, and plans
further consolidation in the number of X.25 network nodesin the FTI architecture.

8. All new and emerging NAS systems are using IP as their native network architecture
protocol. Coupled with the planned migrations, the FAA foresees a complete elimination of X.25 service
support in the future.
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0. The migration from X.25 to IP is a natural evolution that occurs in many technological
arenas.  Although the evolution can be difficult and strain resources in some cases, it is prudent for any
new or emerging System or network service to consider the current environment as well as the
evolutionary developments that are likely to occur. In some instances, support for legacy systems and

services may be required temporarily to support gradua evolution. But the capability to support existing
or future technologies should aso be considered because the consequences can be costly.

10. IP technology is an existing and well- proven technol ogy with widespread acceptance that
will keep it around for the foreseeable future. To provide a new network service today without IP
capability in this environment is risky from both a technology and cost perspective. Legacy systems may
also need to be supported for some time, but the dternative to migrate to IP should be a mandatory
requirement for any new system or network initiative.

- END -
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Agendaltem 3: Navigation Developments
GNSS I mplementation
31 The Meeting noted that some Eastern Caribbean States/Territories have been

implementing the use of GNSS entroute and support for non-precison gpproach operations subject to
conditions defined by appropriate nationa regulatory authorities or service providers and completing the
GNSS training available.

32 The Meeting recdled the Recommendation 6/1 formulated by the Eleventh Air
Navigation Conference, 2003 (An-Conf/11), encouraging inter dia, that:
a) air navigation service providers move rapidly in coordination with airspace users, with a
view to achieve, as soon as possible, worldwide capability to at least APV 1 performance;
and

b) States and airspace users take note of the available and upcoming SBAS navigation

sarvices providing for APV operations, and take necessary steps towards the ingdlation
and certification of SBAS capable avionics.

33 Also the Meeting recdled that GREPECAS formulated Conclusion 12/45 recommending
to CAR/SAM States/Territories/International Organizations to take into account the new “ Regional
guiddines for the transtion to the global navigation satdlite systems (GNSS” and the “ Regional
strategy for the introduction and application of non visual aids to approach, landing and departure’,
presented in Appendices S and T, respectively to the Agenda Item 3 of the GREPECAS/12 Report shown
in Appendix 3A and Appendix 3B respectively of this part of the report. GREPECAS12 Mesting aso
formulated Conclusion 11/46 — CAR/SAM Regional Activities for the SBAS and GBAS Implementation
associated with aregiond strategy and guidance shown in Appendix 3C.

34 The Meeting was informed that the Amendment 79 of the Annex 10, Volume |, with a
date of applicability of 25 November 2004, presents changes to GNSS SARPs and related guidance
materia concerning performance specifications for gpproach specifications  with vertica guidance
(APV); globd positioning system (GPS) selective availability (SA) discontinuation and clarification of
sgna power level; specifications for modernized Globa Navigation Satellite System (GLONASSM);
frequency planning criteria for groundbased augmentation system (GBAS) and a number of other
enhancements.

35 The Mesting noted that in accordance with paragraph 3.7.2.2 of Annex 10, Volume ; the
GNSS navigation services shal provide position and time data to the aircraft using various combinations
of the following dements ingtaled on the ground, on satellites and/or on board the aircraft: Global

Positioning System (GPS) that provides the Standard Positioning Service (SPC), Globa Navigation

Satdlite System (GLONASS) that provides the Channd of Standard Accuracy (CSA) navigation signdl;
aircraft-based augmentation syssem (ABAYS) ; satdllite-based augmentation system (SBAS), ground-based
augmentation system (GBAS) and aircraft GNSS receiver.

3.6 The Meeting also noted that the ICAO Annex 10, Volume I, Table 3.7.2.4-1 establishes
the signa-in space performance requirements for the following typical operation:
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a) En-route (oceanic/continental low density).
b) En route (continental).
C) En route, Termind.
d Non-precision approach (NPA), Departure.
€) Approach operations with vertical guidance (APV-I).
f) Approach operations with vertica guidarce (APV-II).
0 Category | precison gpproach (Note).
Note: GNSS performance requirements for Category Il and 111 precision approach operations
areunder review and will be included in the Annex 10 at a later date.
37 In order to continue implementing e GNSS in the Eastern Caribbean, the Meeting

recommended actions to review and update the Eastern Caribbean GNSS implementation plan as part of
the CNSATM implementation plan and the related national plans. Therefore, the following Draft
Conclusion was formulated:

DRAFT CONCLUSION 7: E/CARACTIVITIESFOR GNSSIMPLEMENTATION

That, the E/CAR States/Territories/International Organizations be encouraged to continue their
activities towards the GNSS implementation, taking into consideration:

a) the new “ Regional guidelinesfor the trangition to the global navigation satellite systems
(GNSS” and the “ Regional strategy for the introduction and application of non visual
aids to approach, landing and departure’” shown in Appendix 2A and Appendix 2B to

this part of the report;

b) the new SARPs on the GNSS containing in the ICAO Annex 6 and Annex 10, Volumel;
and

C) based on the “ CAR/SAM regional strategies and rules to define the SBAS architecture

and the introduction of GBAS', that is shown in Appendix 2C, follow-up the CAR/SAM
regiond activities for the SBAS and GBAS trias and planning implementation.
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APPENDIX 3A
(Appendix Sto the Agenda Item 3 of the GREPECAS 12 Report)
GUIDELINESFOR TRANSITION TO SATELLITE NAVIGATION SYSTEMSIN THE
CAR/SAM REGIONS

1. GNSS should be introduced in an evolutionary manner, with improvements in GNSS capability
generating increasing benefits, and culminating in GNSS supporting al phases of flight. As
GNSS evalves, the planning for the remova of ground-based navigation aids should take account
of the issues described below:

2. The ground infrastructure for current navigation systems must remain available during the
trangtion period.

3. Statesregions can consider segregating traffic according to navigation capability and granting
preferred routes to aircraft with better navigation performance where this can be done without
reducing airspace capacity.

4. Before any existing ground infrastructure is considered for removal, users shdl be given
reasonable transition time to alow them to equip with GNSS to attain equivalent navigation
service.

5. As GNSS is introduced for en-route operation, States/regions should coordinate to ensure that
harmonized separation standards and procedures are developed and introduced concurrently in all
flight information regions along major traffic flows to alow for a seamless trangtion to GNSS-
based navigation

6. In planning the trangition to GNSS, the following issues must be considered:

a) maintaining or improving the current level of sfety;

b) schedule for provison and/or adoption of a GNSS service, including aircraft and operator
approval processes;

C) extent of existing ground-based radio navigation services,

d) drategy for transition schedule to GNSS capability (i.e. benefits-driven or mandatory);
e) appropriate level of user equipage with GNSS capability;

f) provison of other air traffic services (i.e. surveillance and communicetions);

g dengty of traffic/frequency of operations;

h)  mitigation of risks associated with radio frequency interference failures and ionospheric
iSsues,

i)  design and implementation of procedures, and

j) over-al economics and lead times to introduce aircraft avionics requirements.
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APPENDIX 3B
(Appendix T to the Agenda Item 3 of the GREPECAS12 Report)

STRATEGIESFOR THE INTRODUCTION AND APPLICATION OF NON VISUAL AIDSIN

b)

APPROACH, LANDING AND DEPARTURE IN THE CAR/SAM REGION

Maintain the ILS as the ICAO standard precison approach and landing system as long
as necessary and as long as it remains operationdly acceptable and economicaly
beneficia, doing everything possible to not deny access to airports to aircraft equipped
only with ILS,

implement GNSS with augmentation as required for APV and Category | operations
where operationally required and technically feasible and economically beneficial,
taking into account GNSS evolution;

promote the development and use of a multi-modal airborne landing capability;

promote the use of APV operations, particularly those using GNSS vertica
guidance, to enhance safety and accessibility; and

identify and resolve operational and technical feasibility issues for GNSS with
ground-based augmentation system (GBAS) to support Category Il and Il

operations; Implement GNSS for Category |1 and |11 operations where operationally
required and economically beneficial.
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APPENDIX 3C
(Appendix W to the Agenda Item 3 of the GREPECAS'12 Report)

CAR/SAM REGIONAL STRATEGIESAND RULESTO DEFINE THE SATELLITESBASED
AUGMENTATION SYSTEM (SBAS) ARCHITECTURE AND THE INTRODUCTION OF
GROUND BASED AUGMENTATION SYSTEM (GBAS) AND TO LEAD THEIR
IMPLEMENTATIONS

1. Based on the AN-Conf/1l, Recommendation 6/9 — Support and participation in SBAS pre-

operational implementation activities, the StatesInternational Organizations participating in SBAS
pre-operationa implementation activities including RLA/00/009 and RLA/03/902 projects, to study
the feashility of leading to the CAR/SAM Regions extenson of the WASS and EGNOS
augmentation systems respectively, CAR/SAM Regions own SBAS with an increment of the integrity
functions and other estimated feasible adternatives.

To perform the above-mentioned studies, bear in mind the GNSS evolutionary development derive
from the implementation phases of the new multiple signals and multiple constellations, as well asthe
SARPs, o that the implementation be gradua and progressive by two consecutive implementation
stages, in which the required actions be defined, am at satisfying the Table CNS 3 — Radio
navigations aids, contained in the FASID, Part IV, according to the following Table:

Phases of the SBAS and GBAS-GNSS implementation
Phase Date Minimal performance to be satisfied
Phase I: Current — 2010 - En-route Navigation and en+oute terminal;
(Initidl GNSS . Capacity of non-precision approach (NPA); and
SBAS - Approach capacity, which is not a precision with vertical
introduction) guidance - APV-I (in equatorial areas this capacity may not be
obtained).
Phase [I: 2010- 2015 - APV Il and Precision approach (PA) Category I.
(Fina GNSS-
GBAS - PACatll and Cat IIl.
Introduction)

Note:  Thexe phaseswould be conditional to the comeinto service of different constellations and new
GNSSsignals, according to the AN-Conf/11 foreseen periods.

. The SBAS and GBAS introduction would be in accordance with the CAR/SAM Regions guidelines
for the trangition of the navigations systems and the regional strategy for the system’ simplementation
in support of the approach, landing and departure operations.

During Phase |, the SBAS-GNSS initid implementation should be aim at resolving problems on the
air gpace and to increase the instrument flights, as well asto facilitate the improvement of the access,
termina area operations and the RNAV coverage flexibility, particularly in the mountainous areas
(with a number of obstacles or with other limitations (e.g. noise reduction requirements) and to
achieve the GNSS benefits in operations and safety matters, including the system’'s advanced
capacities.  This service should be achieved with smadl investments and with the coordinately
States/International organizations participation. Also during this phase the system should satisfied
APV -| performance requirements, with the exception of the equatoria areas. 5. Additionaly, during



Specid Eastern Caribbean Communication, Navigation and Surveillance Meeting (SE/CAR CNYS)
Appendix C to the Report on Agenda ltem 3
3CG2

Phase | conventiond ground radio aids will be kept as a backup to the GNSS or integrated to it.
Resulting from the rapid and large ionosphere changes taking place at the equatorid zone, including
the ionospheric scintillation, the GNSS signds interruption should be mitigated making a better use
of the ground navigation radio aids, as well as with support from radar surveillance and other
techniques, in conformity with AN-Conf/11, Recommendation 6/2 - Guidelines on mitigation of
GNSSwulnerabilities.

6. During Phases Il it is expected that the effects caused by the ionosphere quick and big changes be
minimized due to the availability of the multiple new signas and congtelations. The results should
be observed on the studies carried out by Brazil, other States and the ICAO guidance texts. Thefina
GNSS will essentidly condst in the level of services increment to achieve APV-I1 performancesand
precision approach (PA) Category I. Moreover, the GBAS introduction should be carried out in order
to contribute to obtain the Category I, 11 and 111 in generd.

- END -
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Agendaltem 4: Surveillance Developments
A) Survellance System Devel opments
41 The Meeting noted that taking the RVSM implementation will make more critical the

need for improving the surveillance systems; likewise, the development of the surveillance systems
contributes to the ATM automation development, the Eastern Caribbean States and Territories are
carrying out a remarkable development in surveillance systems by the implementation of new secondary
surveillance radar (SSR) Mode A/C using monopulse technique and by implementing the redar data
sharing. In addition, Trinidad and Tobago informed on its plan of implementation of ADS-B initidly in
the oceanic airgpace of the Piarco FIR.

4.2 Taking into account the aforementioned development, the Mesting reviewed and updated
the Table CNS 4A — Qurveillance Plan of the FASID as shown in the Appendix 4A of this part of the
report. But the Meeting recalled that in the process of surveillance systems implementation, the following
main lines of dewdopment could be identified: increasng implementation of SSR facilities with
monopulse techniques, extended use of Mode A/C; condderation of Mode S in controlled airspace with

high air traffic dendity. In oceanic airgpace with low dendty, and in other airspace of high density
consider the implementation of ADS-C or ADS-B. Therefore, the Meeting agreed the following Draft

Conclusion:

DRAFT CONCLUSON 8: UPDATED E/CAR SURVEILLANCE PLAN

That, based on the Appendix 4A of this part of the report, ICAO update the E/CAR part of the
Table CNS 4 A — SQurveillance Plan of the FASID CAR/SAM ANP.

B) Radar data sharing among E/CAR States/Territories

43 The Rapporteur of the Radar Sharing Task Force (RSTF) presented for the consideration
of the Meeting, a summary of the report of the 3' Meeting of the E/CAR RSTF. The main topics
reviewed were the following:

review the status of the Conclusions of the RSTF/2 Meeting.

the E/CAR common seamless radar image;

the remoting of Martinique radar imagein Saint Lucia;

the training of staff with respect to radar projects identified by the RSTF;

the E/JCAR AFS Digitd Network, managed by IACL to be used inter-alia in regiond
radar projects, and

the need for immediate radar image remoting to Piarco ACC.

Review the siatus of the Conclusions of the RSTF/2 Mesting.

44 The Meeting noted the status of the conclusions of the RSTF/2 Mesting reviewed by the
RSTF/3 Mesting that is shown in the Appendix 4B of this part of the report.

E/CAR common seamlessradar image

45 The Mesting was informed by the RSTF on the progress of the common seamless radar
image project. The major topics of discussion were the following:
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Current status of the project:

» Martinique and Guadeloupe integration in DACOTA System.

» Commencement Barbadosradar assessment .

An envisaged schedule for integration of the diverse data coming from the radar antennae
of the region (Antigua, Barbados, and/or Saint Maarten, Trinidad and Tobago).

The standard for raw radar data transmisson: ASTERIX CAT 1 & 2 format to be sent
using LAP/B protocol.

A forma agreement request letter concerning the acceptance by the States/Territories of
remoting their radar data antenna to Martinique. The mentioned Draft Letter is shown in
Appendix 4C of this part of the report.

Information to the Meeting by OECS of the status of the Antigua and Barbuda radar
antenna.

Radar image remoting to Saint Lucia

4.6 The Meeting was informed on the progress of the project to remoting in Saint Lucia the
Martinique radar image:
- Themain LOA was signed in November 2003 between OECS and France.
The equipment installation specifications have been assessed during a technical visit to
Saint Lucia sfacilities.
The locd radar network schematic was approved.
The Meeting was informed of the projedt planning, especialy the forecasted completion
date in early 2006.

Radar training matters

4.7 The Meeting was reminded of the technical and ATC training required by the regiona
radar projects. The Meeting agreed that the training should be completed just before the equipment/
procedures come into force. The details of the technical training program for the Radar image
implementation in Saint Lucia were discussed and the completion date was agreed to be November 2005.

4.8 The Meeting was informed that ICAO has just certified the Barbados ATC School for the
provison of TRAINAIR courses.

E/CAR AFS Digital Network

49 The Meeting was informed that the forma signing of the contract for the new E/CAR
AFS Digitd Network management should occur within 30 days. The new Network installation will start
within 90 days and should be completed before December 2005. Technical assessment of the current
equipment used in E/CAR ATC facilities should occur very shortly after the sgning.

4.10 IACL informed that the mentioned network used for Saint Lucia radar image remoting
tests was assured to be compliant with the Frame Relay Network intended to be managed by Cable and
Wirdess, as new network provider.

411 Fruitful exchanges between RSTF technica experts and IACL/Cable & Wirdess
representatives alowed for a much clearer understanding of technical radar data transmission between
Martinique and the E/CAR radar station operators.
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I mmediate radar image remoting to Piarco ACC
412 Trinidad and Tobago informed the Meeting that their SSR station is out of service due to
alightning strike since July 2004.
413 RSTF informed that the need to provide survellance of the mgor part of Piarco

UTA/CTA caused the Mesting to agree on the positive impact that an immediate remoting to Piarco ACC
of the current DACOTA system and Barbados radar images would have. France provided the
specifications of the DACOTA system output. Two sets of bilateral discussions between Piarco and the
radar data operators should start as soon as possible.

414 This perspective is today independent of the common seamless E/CAR radar image
athough Trinidad and Tobago re-affirmed its full interest for the common radar image planned in the
Eastern Caribbean.

415 The Draft Conclusons and the Draft Decisons proposed by the RSTF/3 Meeting and
reviewed by the SE/CAR CNS Meseting were as follows:

DRAFT CONCLUSION 9: REQUESTED INFORMATION ON E/CAR RADAR
COVERAGE

That, Antigua and Barbuda, Barbados, Trinidad and Tobago be committed to provide
through the ICAO NACC Office radar paper coverage charts at 3000, 5000, 10000 and

20000 fest.
DRAFT DECISION 10: TRANSFER THE TASK RELATED TO FLIGHT PLAN
AND POSITION REPORTS TO E/CAR ATM
COMMITTEE

That the task to analyze the transmission of Flight Plan data and updated position reports
on airborne flights to be used for ATM purposes be transferred to E/CAR ATM
Committee.

DRAFT DECISION 11: TRANSFER THE TASK RELATED TO OCEANIC
SURVEILLANCE TO E/CAR WORKING GROUP

That the task rdlated to oceanic surveillance be transferred to the E/CAR WG.

DRAFT CONCLUSION 12: REQUESTED TECHNICAL INFORMATION ON RADAR
STATIONS

That,

a) Antigua / OECS provide to French STNA/ALENIA to obtain technical
specifications; and

b) Trinidad and Tobago, Barbados and Antigua and Barbuda provide the rapporteur
with their ICD with their globa radar architecture.
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DRAFT CONCLUSON 13: COMPLIANCE WITH THE GREPECAS SAC-ASTERIX
ASSIGNMENT PLAN

That, the E/CAR States/Territories be urged to become compliant with the GREPECAS
SAC-ASTERIX assgnment Plan recommended by Conclusion 12/48 of GREPECAS by
the end of 2005.
DRAFT DECISION 14: FOLLOW UP THE PROGRESS OF THE POSSBLE
RADAR REMOTING TO PIARCO ACC
That the Radar Sharing Task Force be kept informed of the progress regarding the
possible remoting of Barbados and current DACOTA images system to Piarco ACC.
DRAFT CONCLUSION 15: REQUESTED LETTER OF AGREEMENT REGARDING
THE PROVISION OF RADAR DATA TO THE DACOTA
SYSTEM

That, States and Territories listed hereunder, be inf ormed through the ICAO NACC

Regiona Office of the need for their agreement to provide radar data to the DACOTA

System in Martinique, in accordance with the Draft Letter shown in Appendix 4C of this
part of the Report.

Antigua and Barbuda, Barbados, Netherlands Antilles (Saint Maarten), and Trinidad and
Tobago.
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Column
1

2

10
11
12

APPENDIX 4A

Table CNS 4A of the FASID
(Eastern Caribbean Part)

SURVEILLANCE SYSTEMS
EXPLANATION OF THE TABLE

Name of State/Territory and location of the radar station

Air traffic services unit served by the facility

PSR/Function — Primary surveillance radar/Function

E — En-route area control centres

T— Termina

Coverage of primary surveillance radar in nautical miles
PSR/Status — Primary surveillance radar/Status of implementation
SSR/M SSR/Function — Secondary surveillance radar/M onopul se secondary surveillance
radar/Function

E — En-route area control centres

T— Termina

SSR/MSSR/Modes— Modes A, Cor S

Coverage of secondary surveillance radar in nautical miles

SSR/M SSR/Status — Secondary surveillance radar/M onopul se secondary surveillance radar/Status
of implementation

ADS/Type — Automatic dependent surveillance/Type
ADS/Status — Automatic dependent surveillance/Status of implementation

Remarks

Note.— The following codes are used in columns 5, 9, 11 and 12:

5 9and 11

| — Implemented using conventional SSR

I* — Implemented using monopulse SSR

NI — Not implemented

I/P — (Implemented/Planned) I ndicates the implemented radar system and enlargement and/or
replacement of the radar system at short term (2 years)

P — Planned using SSR

P* — stands for future plan using monopulse SSR

NP — (Not planned) Indicates that the State has no plans for radar implementation

R — Recommended

* MSSR — Monopulse SSR

<- Year — Planned commissioning year

> - Year — Planned decommissioning year
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APPENDIX 4A
Table CNS 4A - SURVEILLANCE SYSTEMS (Updated)

State(Territory)/Location ATS Unite Served PSR SSR ADS Remarks
Estado(Territorio)/Ubicacion Unidad ATS Servida Funtion | Coverage| Status Funtion Modes | Coverage | Status Type Status Observaciones
Funcién |Cobertura| Impl. Funcion Modos | Cobertura Impl. Tipo Impl.
(NM) Estado (A,C&S) (NM) Estado Estado
1 3 4 5 6 7 8 9 10 11 12 13
ANGUILA (UK)
NP
ANTIGUA & BARBUDA
Airport (4 NM North) V.C. Bird APP T A/C 180 * *MSSR
BARBADOS
Airport Adams APP T A/IC 250 * *MSSR
DOMINICA
NP NP
FRENCH ANTILLES
Fort-de-France Fort-de-France APP T AIC 250 I* *MSSR
Point-a-Pitre Point-a-Pitre APP T A/C 250 I* *MSSR
GRENADA
Point Salines APP N/P
MONSTERRAT (United
Kingdom) N/P
NETHERLANDS ANTILLES
(Netherlands)
Willemstad Curagao ACC E/T 120 E/T A/IC 256 * *MSSR
Curagao APP
Saint Maarten Juliana APP T 60 | T AIC 256 * *MSSR
[PUERTO RICO (United
States)
Pico del Este San Juan ACC E/T E AIC |
San Juan San Juan APP T AIC |
SAINT KITTS AND NEVIS
NP
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State(Territory)/Location ATS Unite Served PSR SSR ADS Remarks
Estado(Territorio)/Ubicacion Unidad ATS Servida Funtion | Coverage| Status Funtion Modes | Coverage | Status Type Status Observaciones
Funcién |Cobertura| Impl. Funcion Modos | Cobertura Impl. Tipo Impl.
(NM) Estado (A,C&S) (NM) Estado Estado
1 3 4 5 6 7 8 9 10 11 12 13
SAINT LUCIA
Saint Lucia APP NP* * Radar data
sharing with
Martinique
planned/ Proyecta
compartir datos
radar con
Martinique.
[SAINT VINCENT & THE
GRENADINES
E.T.Joshua APP NP
TRINIDAD & TOBAGO
Piarco (18 NM Northwest) |Piarco ACC E/T A/lC 250 * B P *MSSR
TURKS & CAICOS IS. (United
Kingdom)
Grand Turks Miami ACC E AIC |
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APPENDIX 4B
CONCLUSIONS OF THE PREVIOUS RSTF MEETINGS

Conclusion

Status

Observation

RSTF1

Conclusion /3 (RSTF1, 82.2) :
Radar coverage

SUPERSEDED.

(Conclusion 2/4 of the 2nd RSTF)

Conclusion 1/4 (RSTF1, §2.3)
Collection of the radar references

SUPERSEDED

(Conclusion 2/5 of the 2nd RSTF)

Conclusion 1/5 (RSTF1, 8§2.4)

Radar messages format

It wasreported that French technical experts have planned to upgrade the
DACOTA softwareto support cat 034 and 048.

France will provide the meeting with a schedule for this software upgrade
assoon asit isavailable.

VALID

Conclusion /6 (RSTF1, 83.1)

First Stage of remoting

The meeting agreed to adopt a method similar to the French one before
the implementation of radar approach services.

For the calculation of the MRSAS, there is need to utilize digital mapping
of the idands. Presently only Guadeloupe, Dominica, Martinique and $t.
Lucia digital charts are available. The meeting agreed that each
State/Or ganization to make available the appropriate data for its country.

VALID

SUPERSEDED

See conclusion RSTF 3/1.
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Conclusion 1/7 (RSTF1, 8§83.2.1) COMPLETED The Saint Lucia radar remoting project has been
S Lucia included in the Working program of the RSTF.

It was also recognized that direct French/St. Lucian (with OECYS) contact

could hep in the resolution of this item, all technical progress being

reported to the task force.

Conclusion /8 (RSTFL, §3.2.2)

Trinidad and Tobago

Thetask force agreed that based on versatility and technical capabilitiesof | VALID This conclusion is linked to the replacement of
PC based displays, it would be advantageous for Trinidad and Tobago to radar in Trinidad and Tobago.

consider implementing this technology as soon as possible.

Conclusion 1/9 (RSTF1, 83.3)

Other Units needs

b) The task force agreed to analyze at its next meeting the most | VALID

efficient way to provide Grenada and St. Vincent with radar coverage.

C) It was agreed by thetask forcethat any interim installation should

be compatible with the final radar and display system. VALID

d) The US representative underlined that FAA is continuing internal

discussions to determine if a requirement exists to use E/CAR radar data

for FAA ATC purposes. VALID
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Conclusion /9 (RSTF1, 83.3)

Other Units needs (end)

€) However, the task force was indicated that there was already a
requirement for transmission of flight plan data and updated position
reportson airborneflights, to be used for ATM purposes (i.e. Flow control
management).

SUPERSEDED

See conclusion RSTF 3/2.

Conclusion 1/10 (RSTF1, §83.4)

Final god

Thefinal goal isto build a common seamlessimage for the E/CAR region.

This multiradar image will be processed by the DACOTA Surveillance
Data Processing and Distribution (SDPD) with the information received
under ASTERIX format from any available antenna of the region
(Trinidad ad Tobago, Barbados, Martinique, Guadeloupe, Antigua and
Barbuda St. Martin and Puerto Rico).

The reault of this processng will be made available under ASTERIX
format, through the new IACL digitized network, to any interested ATS
unit of the E/CAR region.

SUPERSEDED

RSTF2, Conclusion 2/2

Conclusion /11 (RSTF1, §3.5.1)

Operational training

a) The task force underlined also the need to implement periodical
medical checks

b) Training available in the region.

COMPLETED

SUPERSEDED

a) No compulsory medical checks needed
referring to ICAO annexes. See item 9.3 of the
RSTF/3 fina report.

b) (RSTF2 conclusion 2/10)
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Conclusion /13 (RSTF1, §4.1)

States agreements
a) It was agreed by thetask for ce that agreements committing Radar | VALID Seeitem 7.1 of the RSTF/3 fina report
antenna oper ator sto provide their radar datatothe DACOTA system will
be needed prior to defining the final architecture of the E/CAR radar
system.
b) Barbados, Netherlands Antilles for St. Martin, OECS for Antigua | VALID
and Barbuda, Trinidad and Tobago and United States of America shall
provide the addresses of their respective appropriate authority
C) The task force identified the need for a legal entity to coordinate
and operate this radar system. This issue will be discussed at the next | VALID
mesting of the task force and a proposal submitted to the E/CAR DCAs.
Conclusion 1/14 (RSTF1, 8§4.2)
LOAs VALID
Participants will review the proposed draft LOA and present their draft
version to the next meeting. Three of them are expected :
* Legal entity / Trinidad
* |egal entity / Barbados
* Legal entity / Antigua
RSTF2
Conclusion 2/1
Compliance with GREPECAS guidelines COMPLETED

That the meeting complies with the amended GREPECAS guidelines
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Conclusion 2/2
Continuation of the RSTF objectives SUPERSEDED See Conclusion RSTF 3/3.
That the TASK FORCE carrieson itstask as mandated by the DCAs.
Conclusion 2/3
Training needs assessment VALID OECSand/ or St Luciato present the result of their
That States/Territories/Organizations assess the needs related to per sonnel assessment.
and training with view to implement radar services
Conclusion 2/4
Radar coverage SUPERSEDED See Conclusion RSTF 3/1.
That Trinidad and Tobago and OECS (and Barbados partially) commit
themselves to transmit coverage charts by the end of February 2003 as
requested in Conclusion /3 (8 2.2. of RSTF 1 Report).

The WGS84 coordinates are not available.

Conclusion 2/5
Trinidad WGS84 antenna coordinates Considering the plans of Trinidad and Tobago for a
That Trinidad and Tobago transmit their antenna coordinatesin WGS84 | VALID new radar, the transmission of this information is
and integrate GPS stamping in their equipment. postponed.
Conclusion 2/6
Integration of a new radar in the DACOTA RDPS VALID Valid until the completion of the first integration.

That States/Territories/Organizations comply with elements included in
appendix 4tothisreport.




Specia Eastern Caribbean Communication, Navigation and Surveillance Meeting (S-E/CAR CNS)

Appendix B to the Report on Agenda ltem 4

4B-6

Conclusion 2/7

Provision of technical requirements

That the requirements, contacts, documentation and block diagrams
her eabove quoted be transmitted not later than February 2003.

SUPERSEDED

See conclusions RSTF3/4.

Conclusion 2/8
2" DACOTA cost/benefice andysis

That a cost/benefit analysis concerning the implementation of an alternate
DACOTA bedone by the French STNA.

COMPLETED

Conclusion 2/9
Legal organization of the E/CAR Radar sharing
That the attached documents be presented for the approval of the DCASs.

VALID

Were not presented because of some reservation of
French lega experts

Conclusion 2/10

ATC training program

That Barbados provide the TASK FORCE with theradar courses outlines
and duration

COMPLETED

Barbados is now TRAINAIR certified.
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APPENDIX 4C

Draft Letter to be sent to E/CAR States regarding request for States’ agreement to
provide radar data to the DACOTA System.

TEXT

The primary purpose of the Radar Data Sharing process, in addition to the
enhancement of aviation safety, is D provide States and Territories of the Eastern

Caribbean with a seamless radar image of Air Traffic Control.

The process involves transmitting the radar data from the islands of Trinidad,
Barbados, Guadeloupe, Antigua and Saint Maarten to Martinique.

From the Matrtinique hub, a seamless image would then be retransmitted to any of the
E/CAR States and Territories for the provision of Air Traffic Control in their areas of

responsibility.

Conclusion 1/13 of the 1°' Radar Sharing Task Force Meeting (June 1999, Martinique)
recognized the need for radar operators in the Eastern Caribbean Region to provide
their radar data to the French DACOTA Surveillance Data Processing and Distribution

System.

The DACOTA System has now been tested, commissioned and is operational
between the French Territories of Martinique and Guadeloupe. Martinique is currently
using the output of DACOTA in the provision of Air Traffic Control, and a project for
the remoting of radar data to Saint Lucia has begun. Tests have been conducted for
connecting the Barbados radar to the system.

The agreement of the States of the Eastern Caribbean Region to formalize the
provision of their radar data to the DACOTA system will be required in order to define
the final architecture of the E/CAR radar system.

Accordingly, your State is encouraged to indicate its agreement to provide radar data

to the DACOTA system in Matrtinique, to be used in the regional radar data sharing
project.

- END -
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Agendaltem 5: Development of the Technical Infrastructure and Interoperability for
ATS/ATM Automated Systems

51 The Meeting recalled that the 28" E/CAR Working Group Meeting, adopted Decision

28/10 requesting to the EECAR ATM Committee to develop an action plan to establish ATS operationa
requirements for the integration of automated systems in the Eastern Caribbean. After this,
GREPECAS/12 Meeting adopted Conclusion 12/31 formulated the* Regional strategy for the integration
of ATM automated systems” contained in Appendix K to the Agenda Item 3 of the GREPECAS/12

Report.

52 The Meeting aso observed that during the evolution of the ATSATM automated systems
implementation, the use and development of the technical infrastructure, including the communication
systems as means of support, as well as the implementation of the operationa applications are very
important.

53 In this regard, the Meeting noted that a technical infrastructure should be available and
necessary such as the AFTN and the e of the AFTN plus a Regiona Interphase Control Document

(ICD), in order to begin the evolutionary implementation of the ATSATM automated systems toward the
final stages of the implementation of the ATN sub-networks ground-to-ground and ar -to-ground, as well
as the ATN applications. Based on the above-mentioned and the dtrategy for the implementation of
ATS/ATM automated systems approved by GREPECAS, the Medting considered that the following
preliminary guidance on the technicd infrastructure shown in the Appendix of this part of the report
should be available and necessary during the each phase of implementation.

54 Based, on the aforementioned, the Meeting formulated the following Draft Conclusion:

DRAFT CONCLUSION 16: PRELIMINARY GUIDANCE ON TECHNICAL
INFRASTRUCTURE AS SUPPORT TO THE
EVOLUTIONARY IMPLEMENTATION OF ATSATM
AUTOMATED SYSTEMS

That, in order to implement the technica infrastructure as a support to the evolutionary

implementation of ATS/ATM automated systems, the E/CAR States/Territories should
consider the preliminary guidance that is shown in Appendix of this part of the report.
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APPENDI X

PRELIMINARY GUIDANCE ON TECHNICAL | NFRASTRUCTURE AS SUPPORT OF THE EVOLUTIONARY

IMPLEMENTATION OF ATSATM AUTOMATED SYSTEMS

Phase Funcftion Technical Infrastruciture available/ necessary
Phase | Flight data processing (FDPS, FLP, RPL) - AFTN
Phase Il ATS radar data processing system (RDPS); | - AFTN
Mono-radar; - Communication circuit through the Frame Relay
Multi -radar/multitraking; digital networks.
Radar data sharing.
Phase Ill | Automated digital communication | - AFTN + Regional Interphase Control Document
(Automated traffic hand off, AIDC, CPDLC (ICD).
and other. - Communication circuit through the Frame Relay
digital networks.
- AMHS.
- ATN Sub -networks ground -to-ground and air-to-
ground, using some applications.
Phase IV | Implementation of CDM aspects. - ATN Sub -networks ground -to-ground and air-to-

ground.

- END -
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Agendaltem 6: Other business
Status of the E/CAR Regional CNS Committee

6.1 Based on the WP/9 presented by IACL, the Meeting noted that al attempts to convene a
CNS Committee Meeting as mandated by the EJCAR WG, have falled.

6.2 IACL, as Rapporteur of the aforementioned Committee informed that three attempts were
made during October 2003, January 2004 and May 2004, for States and Territories to submit updates and/
or amendments to their respective Nationa Plan and Timetable, in order to updatethe EFCAR CNSATM
Pan. This was a prerequisite for the convening of a meeting to review the EICAR CNSATM Plan.
Nevertheless, due to the general lack of response, the meeting did not take place.

6.3 The Mesting discussed the possible reasons of the States and Territories for the apparent
lack of interest in forwarding amendments to their the Nationa Plan and New Timetable. Based on this,
the meeting formulated the following Draft Conclusion:

DRAFT CONCLUSION 17: REQUEST TO SUPPORT THE E/CAR CNSACTIVITIES
BY THE E/CAR DCAs

That,

a) E/CAR States and Territories consider to review the organizationa structure of their aviation
adminigtrations with a view to ensuring that suitably trained personnd are assigned to
specific responsbility for CNS matters; and

b) ICAO NACC Regiond Office informs the 19" E/CAR DCA Mesting, of the need for CNS

planning in the E/CAR, and to have personnd agppropriately trained, assigned and fully
supported to carry out the CNS tasks.

- END -





