INTERNATIONAL CIVIL AVIATION ORGANIZATION
ASIA AND PACIFIC OFFICE

REPORT

ADS-B SEMINAR AND ELEVENTH MEETING OF
AUTOMATIC DEPENDENT SURVEILLANCE - BROADCAST (ADS-B)
STUDY AND IMPLEMENTATION TASK FORCE (ADS-B SITF/11)

24 - 27 April 2012
Jeju, Republic of Korea

The views expressed in this Report should be taken as those of
the Meeting and not the Organization.

Approved by the Meeting
And published by the ICAO Asia and Pacific Office, Bangkok



Table of Contents i-2

HISTORY OF THE MEETING Page
100 01 1 o] o P SO i-3
F AN =T g0 g To =SSP i-3
ADS-B SEMINGT ....vi it e et b e et e et e R et e re e nre e nreenreenrae e i-3
(O o S T Lo BT T =1 v T - L SRR i-4
Organization, Working arrangements and LaNQUAGJE ........cccveveeveriievieiieesieesieesiee e eee e e snee e i-4

SUMMARY OF DISCUSSIONS

Agenda Item 1:

Agenda Item 2:

Agenda Item 3:

Agenda Item 4:
Agenda Item 5:

Agenda Item 6:

Agenda Item 7:

AdOPLION OF AQENUA. ... 1

Review outcome of the APANPIRG/22 on ADS-B SITF/10 and SEA/BOB

ADS-B WG/T IMEEIINGS ....eeeveeitteciee sttt s te e ste e ste e s snae st e anteeteenseennee s 1
Review outcome of DGCA Conf/48 and progress made by

ADS-B related ICAQO PANEIS ........ooiiiieieeee e 4
Review Terms of Reference and Subject/Tasks LiSt.........ccccvvrereiniiiiiiiiiienencee 6
Report and updates by the leading member of the Task Force on Tasks assigned......... 6

Review States’ activities and interregional issues on trials and implementation of
ADS-B and multiateration ... 9

Development of Asia/Pacific Regional ADS-B implementation plan and

sub-regional ADS-B implementation plan. ..........cccccoiiiiniiiiiic 13
Agenda 1tem 8: ANY OTher BUSINESS........ociiiiiieiiiiise st 16
LIST OF APPENDICES

Appendix A:

Appendix B:

Proposed Revised Terms of Reference of ADS-B Study and Implementation
Task Force
Updated ADS-B Subject/Tasks List

Appendix C:  Guidance Material on generation, processing and sharing of ASTERIX data
Appendix D:  Updated Performance Framework Form on Surveillance

Appendix E:  Guidance Material on advice to military authorities regarding ADS-B data sharing
Appendix F:  Report of the Ad Hoc Working Groups

Appendix G:  Amendment to AIGD

LIST OF ATTACHMENTS

Attachment 1:
Attachment 2:

List of participants
List of working, information and seminar papers



i-3 History of the Meeting

1. Introduction

1.1 The ADS-B Seminar and Eleventh Meeting of Automatic Dependent Surveillance —
Broadcast (ADS-B) Study and Implementation Task Force (ADS-B SITF/11) were held in Jeju,
Republic of Korea from 24 to 27 April 2012. The Seminar and the Meeting were hosted by the
Korean Office of Aviation, Ministry of Land, Transportation and Maritime Affairs (MLTM) and the
Incheon International Airport Corporation (I1AC).

1.2 Deputy Minister, Ministry of MLTM Republic of Korea, Mr. Yeo Hyung-koo opened
the seminar and the meeting. In his opening speech, Mr. Yeo extended a warm welcome to all
participants. He stated that global aviation traffic had experienced rapid growth and informed the
meeting of the Korean safety record and training programme offered by Republic of Korea for
developing countries in various fields. He highlighted the MLTM research and development
technology projects, including ADS-B. In order to cope with traffic demand, the Republic of Korea
would continue working together with other States to implement ADS-B in the Region.

13 Mr. Lee Young Geun, Vice President of the Incheon International Airport
Corporation, extended a warm welcome to participants and emphasized the need for the timely
implementation of ADS-B. Mr. Lee informed that Incheon Airport had been awarded best airport
continuously for seven years. He thanked the States for their support and expressed his pleasure in
jointly hosting ADS-B related events.

1.4 In his opening remarks, Mr. Greg Dunstone, Chairman of the Task Force, recalled the
history and achievements of the Task Force and highlighted recent developments related to ADS-B.
He expressed his appreciation to the Republic of Korea for hosting the Task Force meeting for the
second time since the one held in Seoul in 2007. He mentioned the timely guidance materials that had
been developed by the Task Force. He emphasized that it is time for the States, ANSPs and airspace
users to work together to turn the commitments into reality.

15 On behalf of Mr. Mokhtar A. Awan, ICAO Regional Director, Mr. Li Peng, Regional
Officer CNS extended greetings to all participants. He expressed gratitude and appreciation to the
MLTM and the IIAC for supporting ICAO regional activities and hosting the events. He highlighted
the challenges resulting from the unprecedented growth of global civil aviation and emphasized greater
need for cooperation and collaboration between States in order to ensure harmonious implementation
of rule and procedures associated with ADS-B implementation. He also highlighted the outcomes of
APANPIRG/22 meeting and DGCA Conf/48, which urged States and administrations to expedite
ADS-B implementation. He thanked administrations, organizations and industry partners for their
continuous support and contributions to the work of the Task Force.

2. Attendance

2.1 The Seminar was attended by 238 participants and the Meeting was attended by 71
participants from Australia, Bangladesh, Cambodia, China, Hong Kong-China, Macao-China, Fiji
Islands, India, Indonesia, Japan, Malaysia, Mongolia, Myanmar, Nepal, the Philippines, Republic of
Korea, Singapore, Thailand, USA, CANSO, IATA and representatives from aviation industries. List
of participants is at Attachment 1.

3. ADS-B Seminar

3.1 The ADS-B Seminar was organized in conjunction with the ADS-B SITF/11. The
objective of the Seminar was to provide updated information to participants on ADS-B planning and
implementation, with a focus on the operational role of ADS-B, and avionics standards and equipment.
Eleven presentations were made, covering a comprehensive list of topics on ADS-B as follows:
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+ ADS-B in Context

» ADS-B within the APAC Region and benefits

* IATA View on ADS-B implementation

» ADS-B development and implementation plan in Republic of Korea

» Australian current rule and future

* USAFAA rule and future

» ADS-B Out Applications in China

» Airbus updates on ADS-B

» Boeing updates on ADS-B

» Rockwell Collins Avionics; and

* ACSS & Thales Avionics
3.2 During the Seminar, a number of speakers from States, CANSO, IATA and aviation
industries provided valuable information on the development and status of ADS-B. The ADS-B
Seminar was well received by the participants.
4. Officers and Secretariat
4.1 Mr. Heo Moon-Beom from Republic of Korea and Mr. Greg Dunstone, Surveillance
Program Lead of Airservices Australia facilitated the Seminar and Mr. Greg Dunstone, Chairman of
the Task Force chaired the Meeting. Mr. Li Peng, Regional Officer CNS and Mr. Len Wicks, Regional
Officer ATM ICAO Asia and Pacific Office acted as Secretaries.
5. Organization, working arrangements and language
51 The Meeting met as a single body for the Seminar and the Meeting except for second
day of the Meeting on which four ad hoc working groups (South East Asia, East Asia, Bay of Bengal
and Regulatory Group) were established to progress proposals for sub-regional implementation plans.

The working language was English inclusive of all documentation and this Report. List of Papers
presented at the Seminar and the Meeting is at Attachment 2.
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Agenda Item 1: Adoption of Agenda

1.1 The meeting adopted the following agenda :

Agenda Item 1: Adoption of agenda

Agenda Item 2: Review outcome of the APANPIRG/22 on ADS-B SITF/10 and SEA/BOB
ADS-B WG/7 Meetings

Agenda Item 3: Review outcome of DGCA Conf/48 and progress made by ADS-B related
ICAO panels

Agenda Item 4: Review the Terms of Reference and Subject/Tasks List.

Agenda Item 5: Report and updates by the leading member of the Task Force on Tasks
assigned

Agenda Item 6: Review States’ activities and interregional issues on trials and implementation

of ADS-B and multilateration

Agenda ltem 7: Development of Asia/Pacific Regional ADS-B implementation plan and
sub-regional ADS-B implementation plan

Agenda Item 8: Any other business

Agenda Item 2: Review outcome of the APANPIRG/22 on ADS-B SITF/10 and SEA/BOB

ADS-B WG/7 Meetings

2.1 Under this agenda item, the meeting reviewed the outcome of APANPIRG/22
meeting on matters relating to ADS-B.

APANPIRG/22 Outcome on ADS-B (WP/2)

2.2 The APANPIRG/22 meeting held in September 2011 reviewed the work
accomplished by the Tenth Meeting of the ADS-B Study and Implementation Task Force. The report
of the Tenth Meeting of the Task Force had also been reviewed by CNS/MET SG/15 and the
ATM/AIS/SAR SG/21 meetings.

2.3 APANPIRG/22 appreciated the progress made by the ADS-B SITF and the SEA
ADS-B WG and expressed its appreciation and gratitude to the Civil Aviation Authority of Singapore
for hosting the Sixth Meeting of the South East Asia Sub-Regional ADS-B Implementation Working
Group and the Tenth Meeting of the ADS-B Study and Implementation Task Force.

2.4 The following outcomes from the APANPIRG/22 meeting related to ADS-B were
noted by the meeting:
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- adopted guidance material on ADS-B including Guidance Material on
Building a safety case for the delivery of an ADS-B separation service and
the revised Sample Agreement for Data Sharing;

- adopted amendments to the ADS-B Implementation Guidance Document
(AIGD) consequential to amendment to the Flight Plan and on the reliability
and availability for ADS-B ground system;

- urged States to support provision of VHF radio voice air/ground
communication infrastructure to adjacent States and co-ordinate with ICAO
regional Office and their national Telecommunication Regulatory Authority
(Radio Frequency regulator) for assignment of VHF radio frequencies to be
used by the adjacent States;

- adopted Conclusion to support DO260 B Compliant Avionics and urged
States to upgrade their ADS-B ground stations in time (2012-2015) to receive
DO0260B standard transmissions in addition to those aircraft transmitting
ADS-B data compliant with DO260 and DO260A,;

- made a Decision to rename SEA ADS-B Working Group into SEA/ BOB
Sub-regional ADS-B Implementation Group;

- urged States to expedite ADS-B implementation project in South China Sea
area including coordination to achieve the implementation; and

- the meeting generally supported a proposal and adopted a Conclusion to
amend the Regional Supplementary Procedures (Doc 7030) to include
regional requirements on ADS-B.

25 Hong Kong China noted the sample proposal attached to Conclusion 22/36 for
amendment to the Regional Supplementary Procedure Doc7030 in which there was a reference to
FAA Rulemaking AC No. 20-165 — Airworthiness Approval of ADS-B. It was required to be
discussed by the Task Force as States may be required to include AC No. 20-165 in their ADS-B
mandates.

2.6 As result of discussion, the meeting requested Secretariat to slightly amend the
wording in the draft SUPPs (“avionics installation in accordance with FAA AC No. 20-165” to
replace “FAA Rulemaking AC No. 20-166) to issue the amendment proposal in accordance with the
established procedure.

2.7 The meeting noted the follow-up actions taken by the ICAO regional office and the
guidance materials adopted by APANPIRG/22 which had been posted on the ICAO APAC website:
http://www.bangkok.icao.int/edocs.

ATM — Perspective (WP/3)

2.8 The meeting also noted that APANPIRG/22 adopted the Asia/Pacific Air Navigation
Concept of Operations as regional guidance material for navigation facility, service and avionics
equipage planning particularly for the following points:
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e Surveillance: in areas where the provision of direct ATS surveillance is possible,
ATC separation must be based on these surveillance systems (i.e. radar,
multilateration and ADS-B). In areas where direct surveillance is not possible,
ADS-C surveillance (and associated CPDLC capability) must be enabled
providing reduced horizontal separations (i.e. RNP4 30/30 and planning for
RNP2).

o Establishing equipage mandates requiring operators to equip with a specific
technology is an acceptable concept provided the timeline for compliance is
developed after due consultation and the benefits in equipage are clearly
identified and agreed.

o Safety Nets: powered aeroplanes operating above FL195 and within terminal
controlled airspace (CTA and CTR) associated with major international
aerodrome must have an operable mode S transponder, ACAS (airborne collision
avoidance system), and the ATS surveillance systems must be fitted with STCA
(Short Term Conflict Alert) and MSAW (Minimum Safe Altitude Warning).

ADS-B Mandate

2.9 Based on the discussions at ATM/AIS/SAR/SG/21 meeting, APANPIRG/22 adopted
Conclusion 22/8 to encourage States intending to implement ADS-B based surveillance services to
mandate the carriage and use of ADS-B in a defined airspace or provide priority for access to such
airspace for aircraft with operative ADS-B as equipment over those aircraft not operating ADS-B
equipment.

2.10 The Chairman noted the complexity of rules and regulations in each State in
instituting rules for priority and also noted that the Concept of Operation would be helpful in guiding
State planning. The USA noted the analogy of priority lanes for road traffic where vehicles with more
than one passenger were given priority, so this was a well established concept. The meeting was
informed that the Asia/Pacific Seamless ATM Plan being developed would include a more
prescriptive set of planning expectations (including implementation dates) and was likely to
incorporate much of the present Concept of Operations.

Review outcome of SEA/BOB ADS-B WG/7 Meeting (WP/5)

211 The meeting reviewed the report of outcome of the Seventh meeting of the SEA/BOB
ADS-B Working Group meeting as presented by India and the Secretariat. The meeting noted
follow-up actions taken by member States and the Secretariat.

212 The Chairman noted the excellent work of the South-east Asia Bay of Bengal
Sub-regional ADS-B Implementation Working Group (SEA/BOB ADS-B WG/7).

2.13 IATA supported the proposed Australian black list process. The current “white list”
approval process could be slow and meant that some aircraft were not provided with an ADS-B
separation service. The meeting noted that the move to a black list would result in no need for
individual approvals.
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Agenda Item 3: Review outcome of DGCA Conf/48 and progress made by ADS-B related
ICAOQ panels

3.1 Under this agenda item, the meeting reviewed a paper presented by the Secretariat on
the outcome of DGCA Conf/48 on ADS-B related issues and developments of PBN and ADS-B by
panels.

Review Outcome of DGCA Conf/48

3.2 The meeting was informed that the 48th Conference of Directors General of Civil
Aviation (DGCAs), Asia and Pacific Regions, Noumea, New Caledonia, October 2011) had noted the
progress of collaborative ADS-B activities over the South China Sea area and the regional ADS-B
implementation plan.

3.3 The Conference noted that many States/Administrations in the APAC Region had
taken proactive steps to plan, conduct trials and implement ADS-B technology. However, in a survey
conducted by the ICAO for 16 States/Administrations on their plan to implement ADS-B, it was
revealed that only six of them had provided an implementation roadmap with specific timelines.
States/Administrations with a near-term plan to implement ADS-B by 2013 were urged to publish
their mandate no later than 2011 in accordance with APANPIRG Conclusion 21/39, in order to give
sufficient prior notice to aircraft operators for early planning and implementation, as well as making
reference to the agreed operational framework. States/Administrations were requested to review their
strategy on surveillance coverage (for both Radar and ADS-B) and submit their ADS-B
Implementation Plan to the ICAO APAC Regional Office before end of 2012.

3.4 The meeting noted that the Conference reaffirmed the need for expediting
implementation of ADS-B and developed action Item 48/4.

35 The meeting noted that in order for States and Administrations to take timely
follow-up action on the above action plan, the Asia/Pacific Regional Office had issued a State Letter
AP —RD0108/11 during November 2011 on the outcome of DGCA Conf/48, in which administrations
were requested to provide their responses to the Regional Office by 30 April 2012 for their follow-up
actions taken on the action items developed by the Conference. The Regional Office issued another
State letter (T 8/10.17, T 8/10.21:AP050/12 (CNS), 4 April 2012) to request administrations to share
their ADS-B implementation plan by 30 April 2012. In the letter, administrations were also reminded
of APANPIRG Conclusion 21/39 adopted in 2010 urging States with implementation plan to publish
equipage mandate no later than 2011 to give sufficient prior notice to aircraft operators for early
planning and implementation.

3.6 States were reminded of the need to update the Regional Office with responses to
these State Letters.

ADS-B OUT Included in the Aviation System Block Upgrades (ASBU)

3.7 The meeting noted that Action Item No. 2 of DGCA Conf/48 regarding potential
significant impact of the ICAO Aviation System Block Upgrades (ASBU) on national ATM
modernization and regional harmonization. In this connection, the ADS-B SITF/11 meeting noted the
comments expressed by the SEA/BOB ADS-B WG at its seventh meeting and further discussion at
the Asia Pacific Seamless ATM Planning Group of APANPIRG (30 January to 3 February 2012). The
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meeting further noted the ADS-B Out together with Multilateration (MLAT)-based surveillance had
been included as Module B0-84 of ASBU Block *0¢ (zero). Participants were requested to review the
latest edition of Module B0-84 and provided feedback to the secretariat.

Outcome of APSAPG/1 and PBN/9 Meetings (WP/12)

3.8 The Secretariat presented WP/12, which provided an update from the First Meeting of
the ICAQO Asia/Pacific Seamless ATM Planning Group (APSAPG/1) in January 2012 and the Ninth
Meeting of the ICAO Asia/Pacific Performance-Based Navigation Task Force (PBN/TF/9) in March
2012. The meeting was apprised of the development of Seamless ATM Principles relevant to the
ADS-B SITF being drafted by the APSAPG and the development of new PBN standards. The meeting
encouraged the APSAPG process to make provision for general aviation issues.

Update of ICAO Panels on ADS-B Related issues
Aeronautical Surveillance Panel (ASP) on Amendment to Annex 10 Vol. IV

3.9 The meeting was informed that the preliminary review of amendment Annex 10 Vol.
IV which includes “updates to transponder requirements for compatibility with the new 1090 MHz
extended squitter ADS-B Version 2 format” was held in the 189th Air Navigation Commission
session. The State Letter inviting comments would be circulated to States in the near future. This
amendment would be incorporated into Amendment 88 of Annex 10, scheduled to be adopted by the
ICAO Council in March 2013.

3.10 It was also informed that Second Edition of the Doc 9871 (Technical Provisions for
Mode S Services and Extended Squitter) had been finalized by the ASP. The Second Edition also
included material of DO 260B, but publication of the Second Edition was still in process of being
prepared for publication. Considering the urgent needs, an unedited version of the document had been
uploaded on the ICAO NET in mid-April 2012.

Separation and Airspace Safety Panel (SASP) on Circular (326) on safety
assessment on using ADS-B for separation service

3.11 The meeting noted that at the time of the ADS-B SITF/11 Meeting, ICAO
Headquarters had not published the replacement Circular (326) to the withdrawn ADS-B Circular
311. The meeting noted that information contained in the withdrawn Circular 311 and the draft
version of Circular 326 contained important material on the application and operational use of
ADS-B and MLAT for ATM. In particular, the material included basic operational parameters
(aircraft position accuracy and integrity standards), which had been recommended by the SASP, along
with a significant amount of guidance material on the operational implementation and use of ADS-B
surveillance. The meeting also noted that ICAO had recently uploaded other un-edited material onto
the ICAONET to ensure that it was available with priority. The meeting expressed concerns about the
delay in the publication of Circular 326 and requested the secretariat to convey such concerns to
ICAO HQ and request ICAO HQ to upload the unedited Circular on the ICAONET pending the
formal publication and release of the Circular.
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Agenda Item 4: Review the Terms of Reference and Subject/Tasks List

4.1 Under this agenda item, the meeting reviewed the current TOR of ADS-B Study and
Implementation Task Force which was adopted by APANPIRG/18 meeting in 2007, and discussed
subject and tasks to be undertaken by the Task Force.

4.2 Considering several ADS-B related elements being included in the draft ASBU
document to be adopted during the Twelfth Air Navigation Conference (AN Conf/12) in November
2012, Hong Kong China suggested to add ADS-B IN element into the relevant clause(s) of ADS-B
SITF Terms of Reference. The meeting also requested to seek guidance from CNS/MET SG regarding
inclusion of ADS-B IN implementation into the work programme of the Task Force. The meeting
discussed the proposed change and developed a revised Terms of Reference as shown in the
Appendix A to the Report.

4.3 The meeting reviewed the Subject/Tasks List for the Task Force adopted by
APANPIRG under Decision 22/30. A consolidated Tasks List and Action items was reviewed and
further updated during the meeting. In view of the foregoing, the meeting formulated the following
draft Decision:

Draft Decision 11/1 — Revised Terms of Reference (TOR) and Subject/Tasks List
of ADS-B Study and Implementation Task Force

That, the revised Terms of Reference and updated Subject/tasks list for ADS-B Study
and Implementation Task Force provided in Appendices A and B to the Report be

adopted.
Agenda Item 5: Report and updates by leading members of the Task Force on Tasks
assigned
5.1 Under this agenda item, the meeting discussed reports prepared by leading members

according to the subject/task list.

ASTERIX Category 21 ADS-B Messages (WP/6)

5.2 The meeting discussed the Draft Guidance Material on generation, processing and
sharing of ASTERIX Category 21 Messages presented by Hong Kong, China and Australia. The
paper analyzed various aspects in generation, processing and sharing of ASTERIX Category 21
ADS-B messages. It introduced a concept of grouping ASTERIX data fields (i.e. mandatory,
desirable and optional ADS-B data fields) for sharing of ADS-B data in ASTERIX Category 21
format to ensure system interoperability and harmonize ADS-B implementation in the Asia/Pacific
Region. The paper also highlights deployment of an ADS-B format conversion and filter
(ADS-B FC&F) system in the overall system design, to enable ADS-B data to be shared with other
states in a cost-effective manner and provide the necessary data protection with flexibility to cope
with future changes in ASTERIX standards. The meeting supported the concept and considered the
guidance material should be adopted, based on the Seamless ATM Planning concept.
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5.3 The meeting further discussed whether filtering information was required and the role
of bilateral agreements. Singapore was concerned about the possibility of lost information during a
conversion and filtering process. The issue was with Category Group 3 (Optional Data Items) - a
potential problem for data sharing. For Category Group 2 (Desirable Data Items) information, if any
field was received, then it must be transmitted. In view of the foregoing, an amendment was made to
include the above concern and the meeting formulated the following draft Conclusion:

Draft Conclusion 11/2 - Guidance Material on generation, processing and
sharing of ASTERIX Category 21 Messages

That, the guidance material on generation, processing and sharing of ASTERIX
Category 21 ADS-B Messages provided in Appendix C to the report be adopted.

TASK No. 13 — Amendment to the Australian ADS-B Rule (WP/10)

5.4 Australia informed the meeting of recent amendments to the Australian ADS-B rule
(included in Civil Aviation Orders applicable to both Australian and foreign registered aircraft) for
flight in Australian airspace at or above FL290. The changes were made in response to Conclusions
taken at the ADS-B SITF/10 Meeting and related to the:

i) date for forward fit of SA Aware within the GNSS avionics used as a position
source for ADS-B. (Task No 13 in the ADS-B Subject/Task List); and

ii) conditions under which an aircraft may undertake flight in Australia with
unserviceable ADS-B equipment (Conclusion 2 of the Regulatory Authority
Ad Hoc Working Group at ADS-B SITF/10).

55 Based on feedback resulted from aviation industry consultation on the amendment
proposal undertaken in September 2011, Australia had decided on 8 December 2016 for forward fit of
SA Aware in the GNSS avionics. In making this decision, Australia was aware that the safety impact
of not having SA Aware had been offset to a large extent by a recently approved lowering of the level
of the aircraft transmitted position integrity (Navigation Uncertainty Category) parameter acceptable
in the ADS-B ground system for display of ADS-B targets to ATC.

Flight with unserviceable ADS-B equipment

5.6 Industry consultation on the proposed additions to the ADS-B rule to allow for flight
with unserviceable ADS-B equipment was also undertaken in the same NPRM (No 1103AS) that
proposed the change to the date for SA Aware.

5.7 The outcome was that the Australian ADS-B rule was amended to provide for aircraft
having unserviceable ADS-B equipment undertaking flight under certain conditions to position the
aircraft for equipment repairs as follows:

a) the equipment was listed in the aircraft operator’s Minimum Equipment List as a
Permissible Unserviceability (PUS) for the flight; or

b) flight with unserviceable equipment had been approved by CASA and both of the
following applies:
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i) the flight took place within 3 days of the discovery of the unserviceability;
and

i) ATC cleared the flight before it commenced.

5.8 The meeting noted the changes made by Australia and IATA expressed appreciation
to CASA for being pro-active in addressing industry concerns.

Difference between DO-260, DO-260A and DO-260B (WP/18)

5.9 Further to the discussion held during the tenth meeting of the ADS-B Study and
Implementation Task Force, Hong Kong China and Singapore presented paper analyzing the
difference between DO-260, DO-260A and DO-260B which provided useful functionality in the
ATM automation system. This paper discussed some of the potential uses of the additional
information available under DO-260A/B.

5.10 IATA thanked the States involved for the paper and asked the manufacturers for
clarification what was involved in an update from DO-260A to B. Boeing responded that it varied
from aircraft to aircraft as to either a software change or one that involved a hardware and software
change. It was also noted that DO-260B requires the addition of a number of backplane
“programming” input. However even software-only updates might involve removal of the box to
have a change made. The USA stated that just because the element was in the standard, it might not be
part of the legislative requirement for either the USA or Europe.

ADS-B Equipage and NUC value analysis (WP/19)

511 Singapore presented a paper analyzing the quality of the ADS-B reports observed by
the Singapore ADS-B ground station and the level of ADS-B equipage within the Singapore FIR. The
paper provided the brief explanation of Navigation Uncertainty Category. The meeting noted the
result of the statistics and analysis provided in the paper and discussed the issue of NUC value which
can be used to support procedure control and for situation awareness. The Chairman noted that more
analysis was required to move from an overall system performance assessment to specific problem
analysis. The Secretariat noted that there was no equivalent of RVSM and data-link monitoring for
ADS-B performance monitoring.

5.12 As result of discussion, the meeting agreed that it was not useful to use a separate quality
threshold (NUC or NIC) for monitoring of procedural standards. Few reports of NUC<3 are
transmitted and the value of building systems to use a separate threshold are not warranted. It was
noted that the Australian regulator was in the process of approving NUC 3 for the application of 5NM
separation.

5.13 The meeting agreed that States should follow the guidance provided in the Circular 326
and no separate guidance on NUC value for situational awareness would be required.



Summary of Discussions 9

Agenda Item 6: Review States’ activities and interregional issues on trials and implementation
of ADS-B and multilateration

6.1 Under this agenda item, the meeting reviewed a number of papers on the States’
ADS-B related activities.

Cambodia (1P/4)

6.2 The meeting was informed the meeting that Cambodia currently has MSSRs located
at Phnom Penh, Siem Reap and a Mode S MSSR at Sihanouk Ville. The coverage of each MSSR is
about 250 NM. In 2011 Cambodia added three ADS-B AX680 Thales ground stations located at
Phnom Penh, Siem Reap and Steung Treng, with coverage to about 250 NM. Surveillance data from
these MSSRs and ADS-B stations are sent to EUROCAT-C system for processing and the display
system of which was upgraded from Eurocat-1000 at the end of 2011. Cambodia was willing to
conduct trials with Thailand, Laos and Viet Nam for testing AIDC and FPL amendment. Cambodia
also informed the meeting that 10NM separation was being used with the implementation of these
surveillance systems.

Republic of Korea (IP/5)

6.3 At the Incheon International Airport (IIAC), four ADS-B systems had been
operational since 2008 for airborne and surface vehicles to provide efficient RIMCAS (Runway
Incursion Monitoring and Conflict Alert System) functions and to enhance air traffic efficiency. The
ROK encouraged more airplanes to be equipped with ADS-B equipment to minimise incorrect
position reports. Currently ADS-B reports were compared with position derived from ASR/SSR
radars and verified before integration within the MRT (Multi Radar Tracking) system. In order to
gain more confidence using ADS-B for airport surface surveillance, the Republic of Korea was
considering installing a multilateration system in addition to the ADS-B/ASDE radar.

6.4 The meeting discussed the reason why errors were being observed and noted that
analysis to identify the root cause was necessary. It was emphasized that an aircraft with a NUC
value of zero (0) should not be considered as error with a major positional displacement as data
received from such aircraft should not be processed because its data integrity should not be trusted.

ADS-B Validation System Development (I1P/6)

6.5 The ADS-B Validation System (AVS) was an operational validation tool as part of
ADS-B system funded by the Ministry of Land, Transport and Maritime Affairs (MLTM) of Korea.
The purpose of the AVS was to support the validation of ADS-B system in terms of operation for
enhanced ATS in radar-controlled areas using ADS-B surveillance and enhanced traffic situational
awareness for surface operations. AVS provides ADS-B subsystems with simulated surveillance
sensor target reports and system tracks to support validation of subsystems of ADS-B system. AVS
also provided interoperability and performance testing with integrated ADS-B systems, based not only
on simulation data but also on real flight data.
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Updates on Surveillance Activities in Japan (1P/7)

6.6 The meeting was informed of the current surveillance activities and future plan for
surveillance system in Japan. The CARATS (Collaborative Actions for Renovation of Air Traffic
Systems) roadmap included a future plan for implementation of WAM (Wide Area Multilateration)
and ADS-B nationwide, with SSR coverage within the Fukuoka FIR, with a target of 2019 for the first
commissioned en-route WAM with ADS-B capability. Japan would also implement SSR/SSR and
SSR/WAM/ADS-B target data fusion equipment for all en-route sectors, and would mainly use fused
target data between SSR and WAM in the early stages. After the safety assessment works and
increase of ADS-B equipage, JCAB would shift to use fused target data derived from SSR/WAM and
ADS-B. Japan confirmed that the nationwide WAM and ADS-B programme would eventually result
in a rationalization of SSR stations. Japan still had some concerns with ADS-B data use, such as:

e mixture of ADS-B avionics version 0 and 2;
e mixture of ADS-B aircraft and non-ADS-B aircraft; and/or

e existence of unreliable/non-accurate ADS-B position data.

ADS-B Data Sharing between Papua New Guinea (PNG) and Australia (1P/8)

6.7 The meeting noted an update provided by Australia and PNG on the potential ADS-B
data sharing project between Australia and PNG, with a possible extension of data-sharing between
PNG and Indonesia. The meeting noted that PNG ATMS modernization programme, which included
plans to deploy ADS-B as one of its surveillance sources. PNG’s NPRM (Notice of Proposed Rule
Making) was being prepared and would be published in mid. 2012. The NPRM would specify the
same requirements as expressed in the Australian 2013 FL290 mandate but would apply in 2014.
PNG was planning to utilise ADS-B surveillance within its Class A and C controlled airspace above
FL245.

USA - IP/9

6.8 A comprehensive presentation made by USA provided a summary of U.S. ADS-B
implementation related activities including recent FAA regulatory activities, Surveillance and
Broadcast Services (SBS) Program, Service Delivery Approach and Implementation Status, SBS
Monitor and FAA ADS-B Development Strategy. The meeting appreciated the detailed information
presented and noted the source of reference provided at the end of the information paper.

Indonesia — I1P/10

6.9 Indonesia provided an information paper about predictive coverage of other potential
sites of ADS-B Ground stations to be shared with Manila, Port Moresby, Kuala Lumpur, Kota
Kinabalu and Chennai FIRs. The meeting noted that Indonesia had completed the installation of
VHF-ER facilities in Natuna while VHF-ER facilities in Matak were still in progress. It was also
noted that backup system of JAATS (E-JAATS) in Jakarta which supports ADS-B would be fully
operational in July 2012.
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China - IP/11

6.10 China highlighted the significant activities on the studies of ADS-B technology,
implementation projects, promotion policies, standards and equipment licensing issued by the Civil
Aviation Administration of China (CAAC). The meeting noted that CAAC had selected 1090 MHz
ES as the ADS-B data link for the transport and general aviation. A series of Advisory Circular and
provisions on surveillance technology policy, ADS-B application, Airworthiness and operational
approval of ADS-B, ATC procedure etc. had been issued since 2008. China announced that it would
publish a significant ADS-B plan in third quarter 2012.

Fiji — IP/13

6.11 Fiji presented a paper on the status of implementation of ADS-B and MLAT in Fiji.
The paper provided introduction of characteristics of Nadi FIR. A minimum of eight ADS-B Ground
Station (GS) sites were identified with three additional sites required for MLAT operation near Nadi.
The eleven sites include Rotuma (the most remote site) and Delaikoro, Matei, Lakeba, Nausori
Tower, Monasavu, and the five sites around Nadi were at Lomolomo, Nagado, Nawaka, Denarau and
Nadi Tower. The system was expected to be available with ADS-B service performance requirement
category Tier 2 as shown in the Appendix J to APRNPIRG/18 report on Agenda Item 3.3 for
commencement of ATC surveillance training in August 2012. Fiji also advised that the mandate date
was 13 December 2012. Fiji requested guidance on quality or integrity requirement for ADS-B data,
and was referred to the draft Circular 326 for the specified NUC value, statistics and practices by
other States in the region.

India — WP/17

6.12 India presented an update on India’s preparedness towards ADS B implementation
plan which would provide ATS surveillance in remote areas, to cover existing radar gaps, especially
around Port Blair to enhance the safety and efficiency of aircraft operations. India was working
towards seamless ATM through integrated surveillance coverage over its airspace with overlapping
radar coverage and ADS-B coverage over continental airspace. As a proof of concept, ADS-B had
also been integrated with the ATC Automation System at Chennai ATC. India also had a similar plan
for other FIRs, whereby 11 ACCs would be amalgamated into four ACCs initially and finally into two
centres.

6.12.1 India was planning to install and commission 14 ADS-B stations across the
subcontinent in the first phase, including one station at Port Blair which would provide surveillance
coverage over Bay of Bengal up to the FIR boundary of Chennai / Kuala Lumpur and Kolkata /
Yangon. The data to be derived from Port Blair ADS-B station would be fed into ATC automation
systems at Chennai and Kolkata respectively. Implementing ADS-B at Port Blair would enable the
provision of efficient air traffic services on ATS routes P628, L510, N877, N 571, P761, P762 and
L759, and aid the controllers in better conflict detection and separation management over crossing
points. The existing separation of 15 minutes over crossing points could be reduced to ATS
surveillance separation minima, allowing aircraft on crossing tracks to maintain optimum levels. The
provision of ADS-B in Port Blair would permit efficient resolution of en-route traffic, particularly in
critical areas east of Port Blair.
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6.12.2 In the recently concluded BOBASIO/2 (Chennai, India, 11-13 April 2012), the
Maldives had informed their plan for installation of two ADS-B stations. The Maldives expressed
their willingness to share ADS-B data with India and Sri Lanka. The ADS-B station was proposed to
be installed at Hanimadhoo so as to have overlapping coverage with the Chennai Upper ACC and
Trivandrum ACC. This would provide redundancy of surveillance data to Chennai Upper ACC and
Trivandrum ACC.

6.12.3 India announced its willingness to share ADS-B data with Indonesia and Maldives to
enhance the surveillance capability in the Bay of Bengal and Indian Ocean. All the participating
states in BOBASIO/2 (Nepal, Bangladesh, Thailand, Singapore, Indonesia, Maldives, Seychelles,
Oman) were requested to take necessary action for sharing of ADS-B data with India. There would
be minor benefits in using Indonesian ADS-B data by India and no identified benefits in sharing data
between Thailand and India.

6.12.4 India had committed in RASMAG/16 to provide data from these ADS-B locations for
RMA use in height monitoring. The process for issuance of mandate for carriage and use of ADS-B
equipment in the entire Indian airspace has already been initiated. India planned to operationalize
ADS-B stations by December 2013 as per Asia/Pacific regional plan. An ADS-B Site survey had
been completed for all 14 locations and installation was scheduled to be completed by mid-2012.

6.13 The meeting congratulated India for their progress. In response to a query, India
confirmed that there was existing radar at Kolkata, and ADS-B data derived from Coco Island would
be provided to Chennai. Bangladesh informed that Bangladesh was considering a plan to install
ADS-B at Chittagong.

Update on the ADS-B Collaboration Project in the South China Sea Area
(WP/20)

6.14 Indonesia, Singapore and Viet Nam updated the meeting on the implementation of
ADS-B in the South China Sea area. The project involves collaboration between Indonesia and
Singapore as well as collaboration between Singapore and Viet Nam.

6.14.1 The meeting noted the collaborative efforts and progress made by Indonesia,
Singapore and Viet Nam to achieve a seamless ADS-B surveillance coverage over the South China
Sea Area with the eventual aim of improving flight efficiency and enhancing safety. The presentation
highlighted significant progress to date and the updated timeline of task and milestones. The VHF
ground station at Natuna was installed in January 2012. The VHF at Matak (or another suitable
location nearby) was expected to complete by August 2012. On 24 November 2011, Singapore and
Viet Nam signed the ADS-B Collaboration Agreement. The installation and setup of ADS-B and
VHF stations and the necessary lines were targeted to be complete by the second half of 2012.

Regional Performance Framework Form updates (WP/13)

6.15 The meeting reviewed and updated the Performance Framework Form (Asia/Pacific
Regional Object 10) presented by the Secretariat. The contents contained in the Form were updated.
The updated Performance Framework Form for improved situational awareness and surface
surveillance implementation on use of ADS-B is provided in Appendix D to this Report.
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Guidance Material relating to Sharing ADS-B DATA (WP/7)

6.16 According to the Subject/Tasks List, the meeting reviewed the draft “Guidance
material addressing military concerns regarding sharing ADS-B data” presented by Australia.
During preparation for ADS-B data sharing between Australia and Indonesia, it was considered
necessary for the military organizations to be briefed on the data-sharing proposal

6.16.1 Singapore advised that they had no issues with defense agencies in data-sharing. The
Secretariat expressed appreciation for development of the Guidance Material which would be very
useful for the APSAPG to consider as guidance material for civil-military cooperation aspects. In
view of the foregoing, the meeting formulated the following Draft Conclusion for consideration by
APANPIRG.

Draft Conclusion 11/3 - Guidance Material on Advice to military authorities
regarding sharing ADS-B data

That, the guidance material on advice to military authorities regarding sharing
ADS-B data provided in Appendix E to the Report be adopted.

AMC20-24 in a RADAR Environment (WP/8)

6.17 In response to a debate about whether AMC20-24 certified aircraft can receive
ADS-B services when the ATC service also includes radar (i.e.: in a RAD environment). This doubt
arises because AMC-20-24 defines a means of airworthiness and operational approval of the
“Enhanced Air Traffic Services in Non-Radar Areas using ADS-B Surveillance” (ADS-B-NRA)
application — and does not refer to a RAD service.

6.18 Australia presented WP/8, which addressed the issue of AMC-20-24 defining a means
of airworthiness and operational approval of the ‘Enhanced Air Traffic Services in Non-Radar Areas
using ADS-B Surveillance’ (ADS-B-NRA) application — but did not refer to a RAD service.
Australia stated that the non-radar environment appeared to be more demanding than a radar
environment, so questioned the need for differentiation of the radar environment for ADS-B
environment. The USA stated that they are not using NRA. Singapore was comfortable with the
paper as it clarified matters for them.

Agenda Item 7: Development of Asia/Pacific Regional ADS-B implementation plan and
sub-regional ADS-B implementation plan

ADS-B Implementation over the South China Sea and Bay of Bengal (WP/9)

7.1 In presenting a working paper, CANSO highlighted a call to action by the recent 48th
DGCA Conference to harmonize and expedite ADS-B implementation in the region and called for the
development of concrete plans for ADS-B implementation over the Bay of Bengal and enhanced
ADS-B coverage over the South China Sea. Three possible projects were identified — one over the
eastern part of the South China Sea involving Singapore, Philippines and Brunei and two over the Bay
of Bengal involving India and Myanmar.
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7.2 Noting the broad support to push for greater harmonization and wider implementation
of ADS-B in the region, CANSO cited in particular WP/15 by Hong Kong China and WP/17 by India.
CANSO further noted the positive support for ADS-B implementation over the Bay of Bengal at the
recent meetings in Chennai i.e. SEA/BOB ADS-B WG/7 and BOBASIO/2 and urged the
States/ANSPs involved quickly meeting and discussing concrete follow-up actions.

7.3 In this regard, the meeting supported a proposal by CANSO to facilitate a two day
focus group meeting in Singapore in July 2012 for the parties concerned to focus on specific project
deliverables and milestones using the framework/model developed for the initial phase of the South
China Sea project (Appendix F). The focus group meeting could comprise India, Myanmar, Maldives
and possibly Sri Lanka for Bay of Bengal and Indian Ocean; and Singapore, Philippines and Brunei
for the eastern part of the South China Sea.

7.4 WP/11 provided by Australia was discussed at the Ad Hoc Regulatory Group, which
reflected the result of discussions in Appendix F.

Hong Kong China (WP/15)

75 Hong Kong, China presented WP/15, highlighting progress in ADS-B equipage along
two ATS routes L642 and M771, and recommended extending the ADS-B Harmonization Framework
over the South China Sea to other high density routes in the APAC Regions. Concerned
CAAs/ANSPs were also encouraged to continue liaison with IATA/airlines to equip their fleets in a
timely manner in compliance with the published ADS-B mandates. The paper was supported by the
meeting, especially by IATA. The Chairman recommended Hong Kong China to further investigate
the root cause of NUC = 0 transmitted from aircraft, and liaise with regulators/airlines concerned for
timely rectification.

75.1 The meeting discussed a proposal from Hong Kong China to include a sample
template on harmonization framework for ADS-B implementation into the AIGD based on experience
gained in the South China Sea ADS-B implementation project. The meeting agreed to the proposal
and formulated following draft Conclusion.

Draft Conclusion 11/4 — Amendment to ADS-B Implementation Guidance
Document (AIGD)

That, the AIGD be amended to include a sample template on harmonization
framework for ADS-B implementation as provided in Appendix G to the Report.

Australian ADS-B Fitment Mandate in December 2013 (1P/2)

7.6 Australia presented information paper highlights that the Australian ADS-B fitment
becomes mandatory end of 2013 and highlighted efforts undertaken by Australia to ensure that
Airlines are aware significant efforts have been undertaken to ensure that operators are aware of the
ADS-B mandate.

Black List /White List filtering (WP/21)
7.7 Australia provided the meeting details about ADS-B avionics issues experienced by

the Australian ANSP and made recommendations for other ANSPs to report these deficiencies. The
paper catalogues the issues experienced.
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7.8 The meeting was informed that currently Australia’s filtering uses a “white list”
filtering system whereby only “approved” aircraft have ADS-B data forwarded to ATC. Airservices
is working on a safety case, to abandon the use of the aircraft by aircraft “white list” filtering system.
Once abandoned, the ATC system will present all aircraft ADS-B transmissions with adequate
quality, other than known (blacklisted) aircraft having faulty transmissions, to ATC. As is the case
for transponders, the ATC system will assume that all transmitting aircraft have ADS-B equipment
that operates correctly in accordance with the regulations. Exceptions will then be managed in the
same way that problems are managed for SSR transponders.

7.9 After noting the above change from a ‘white’ list showing all the approved ADS-B
aircraft to a ‘black’ list there was considerable discussion about whether the Asia/Pacific Region
should develop a regional or even a global database of errant aircraft.

7.10 The Chairman agreed to approach Airservices Australia’s management with the
request to place information on their restricted website. It was considered possible to add this
monitoring to the function of Australian Airspace Monitoring Agency (AAMA).

7.11 The Chairman spoke of the need for States to influence the ADS-B environment
(correct ADS-B transmissions, Correct Flight ID, fitment rate etc.) rather than simply measuring and
reporting on the environment. States were encouraged to influence the environment by having
regulations, enforcing regulations, providing operational incentives and operational consequences of
non-compliance. Only through appropriate feedback networks, good ADS-B environment will be
achieved.

7.12 In view of the foregoing, the meeting considered necessary to establish a database
for the region to maintain a list of identified ADS-B airframe problems. Australia was requested to
establish and maintain such database and States were requested to provide required information for
entry in the Database for sharing. Accordingly, the meeting formulated following Draft Conclusion
for consideration by APANPIRG.

Draft Conclusion 11/5 — Database of Blacklist Airframe broadcasting
misleading ADS-B Data

That,

a) Australia be requested to establish and maintain a Database of Blacklist airframe
broadcasting misleading ADS-B data for sharing with other Administrations in
the Asia/Pacific Region; and

b) States implementing ADS-B based surveillance service be encouraged to provide
the identified occurrences of airframe broadcasting misleading data to Australia
for entry into the ADS-B Blacklist Database.
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Review of Regulator Ad Hoc WG, South East Asia (SEA) and Bay of Bengal
(BOB) Sub-regional and East Asia Projects

7.13 The meeting reviewed the updates on the Sub-regional ADS-B implementation
projects from SEA, BOB and Regulator’s Working Group as presented by the Ad Hoc working
groups at the ADS-B SITF/11 meeting. The discussions were based on the outcome of previous
meetings of the ADS-B SITF/10 and SEA/BOB ADS-B WG/7. The outcome of discussions by the
Ad Hoc working groups is provided in Appendix F to this report, which could serve as a basis for
further development of the sub-regional implementation plans.

Agenda Item 8: Any other business
ADS-B derived data for RVSM height monitoring (WP/14)

8.1 IATA presented a paper on the availability of ADS-B as a cost effective solution to
enable long-term height monitoring capability, and encouraged States to consider utilizing ADS-B for
this function as they implemented ADS-B in the Region.

8.2 Hong Kong, China suggested if their Regional Monitoring Agency (RMA) that
currently assessed their height-monitoring compliance could utilize ADS-B data for this purpose. The
Secretariat advised that all the Asia/Pacific RMAs were aware of the work undertaken by Australia
and the United States in this field.

8.3 The Secretariat further updated the meeting that the last Regional Airspace Safety
Monitoring Advisory Group meeting (RASMAG/16, Bangkok, 20-24 February 2012) had endorsed
this process and it was expected that the next RASMAG meeting (RASMAG/17, 28-31 August 2012)
would be updated on RMA progress on the usage of ADS-B data for height monitoring. The meeting
was also informed that RASMAG/17 was expecting to discuss updated the Asia/Pacific Regional
Impact Statement for RVSM monitoring to incorporate reference to ADS-B as a preferred solution,
given the cost advantages of using ADS-B for airlines.

8.4 In this connection, the meeting noted that MAAR Bangkok had agreed to receive and
process ADS-B data for RVSM monitoring. However, calculating Altimetry System Error (ASE)
using ADS-B data would largely depend on the availability of the ADS-B data from States and how to
retrieve ADS-B data directly from the ADS-B messages by States. It was also required to forward all
relevant data to States once the reports of calculation and analysis are completed.

8.5 The meeting recommended RASMAG to develop a requirement and procedure for
collection of ADS-B data for height monitoring at its next meeting.

Validations of WAM in China - IP/12

8.6 CAAC was developing WAM standards/specifications, and WAM equipment/system
had been developed by China’s aviation industry. Some WAM validations showed that the system’s
accuracy was 60-150m (EPU). China had conducted validation of ADS-B data and some security
problems were found. Remedial technical solutions to the problems observed had been developed,
using TDOA to evaluate the position data. Other issues of ADS-B data would continue to be studied.
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Note of appreciation

8.7 The meeting expressed its appreciation and gratitude to the Office of Civil Aviation
of MLTM and the Incheon International Airport Corporation (I11AC) for hosting the ADS-B Seminar
and the meeting, as well as the excellent arrangements made for the meeting and for all associated
activities.

Time and Venue of Next Meeting

8.8 The meeting discussed proposed dates for next meeting of the Task Force. For the
SEA/BOB ADS-B Working Group meeting, a 12 month gap between meetings would be too long at
this critical phase for many States. To expedite implementation and exchange of ideas, and experience
during initial phase of implementation, small scale coordinated meetings between States and/or
frequent bilateral discussion were considered invaluable. In this connection, the meeting encouraged
the focus groups meeting to be hosted by CANSO in July 2012.

8.9 The SEA/BOB working group meeting was scheduled to be held in November 2012
and the timing for next meeting of ADS-B Study and Implementation Task Force was scheduled to be
held in April 2013. The members of the Task Force will be informed well in advance of venue and
dates of the meetings after consultation with the concerned.
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Note:

THE REVISED TERMS OF REFERENCE OF
ADS-B STUDY AND IMPLEMENTATION TASK FORCE

Compare currently available technologies with respect to concept of operations, relative
costing, technical and operational performance and maturity of alternative
technology/solutions (primary, secondary radar including Mode-S, ADS-B, multilateration,
ADS-C);

Develop an implementation plan for near term ADS-B applications in the Asia Pacific Region
including implementation target dates taking into account:

available equipment standards
- readiness of airspace users and ATS providers

- identifying sub-regional areas (FIRS) where there is a positive cost/benefit for
near-term implementation of ADS-B OUT

- developing a standardised and systematic task-list approach to ADS-B OUT
implementation; and

- holding educational seminars and provide guidance material to educate States
and airspace users on what is required to implement ADS-B IN & OUT.

Study and identify applicable multilateration applications in the Asia and Pacific Region
considering:

- Concept of use/operation

- Required site and network architecture

- Expected surveillance coverage

- Cost of system

- Recommended separation minimums; and

- If multilateration can be successfully integrated into an ADS-B OUT-system for
air traffic control.

Coordinate ADS-B implementation plan and concept of operations with other ICAO regions
where ADS-B implementation is going on and with relevant external bodies such as
EUROCONTROL, EUROCAE, RTCA and Industry.

The Task Force, while undertaking the tasks, should take into account of the work being
undertaken by SAS, AS Panels with a view to avoid any duplication.

The Task Force should report to the APANPIRG, through the CNS/MET Sub-group and
provide briefing to the ATM/AIS/SAR Sub-group.
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UPDATED ADS-B SUBJECT/TASKS LIST

serial | His ) _ Associated_ _ _ Target Status and Action
Subject/Tasks List with Strategic Associated GPI Deliverables to be taken and led
No. | No. S Date
Obijective by
14 Guﬁa%emateﬁalrfep Api-11 Completed
Guidance-material-for HEA
17 ) i L2
)5 Comments April-2011  |Completed
CeramanaE Lpp2bdl | Cempsleted
26 Singapere-&
27 Prepare-a-WPR April-2011  |Completed
28 Comments April-2011  |AHl-Members
i Completed i
29 I943‘€‘V€‘491EH3FSH‘61{99‘3*_ _ Apri201t  HATA-&Australia-
to-resolve this-issue Completed
31 Report status-and- Apr2 - [Myanmar &-tndia
possibility Completed
32 Chime Letblee
and-Singapore
Update-the AIGDB Apri-2012  |Austrahiaand-
33 Secretariat
Completed
34 repare - working- ApHHLS - |Singapore
paper Completed
- T ¥
35 paper CANSO
Completed
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Associated

Status and Action

Serial | His Subject/Tasks List with Strategic Associated GPI Deliverables Target to be taken and led
No. [ No. L Date
Objective by
37 A.-Safety GP101/05/06/09/ Prepare a- working- April-12  |Australia
14/16/17/21/22 paber Completed
39 14/16/47121422 paper &-Singapore
Develop and implement regional collaboration project for D. Efficiency  [GP101/05/06/09/ Sub-regional ADS-B SEA/BOB WG -
1 18 |ADS-B Out operational use including data sharing in SEA 14/16/17/21/22 collaboration project Jul-08/ On going
and report on implementation progress. has been developed. Dec-13
Develop and implement regional collaboration project for D. Efficiency  [GP101/05/06/09/ Develop and April-09/  |South Pacific
ADS-B out operational use including data sharing in South 14/16/17/21/22 implement sub- December-13 [States
2 19 [pacific and report on implementation progress. regional ADS-B On-going
collaboration project.
Study application of ADS-B and mutilate for precision D. Efficiency  |GP101/05/06/09/ Guidance material for April-13  |All Members
3 21 runway monitoring. 14/16/17/21/22 implementation On-going
Perform data collection and data analysis of ADS-B messages|D. Efficiency  [GP101/05/06/09/ Report of data April-13  |All Members
4 22 [to examine GPS performance in different geographic areas. 14/16/17/21/22 collected and analyzed On-going
- continuous
Develop and implement regional collaboration project for D. Efficiency  |GP101/05/06/09/ Develop and April-09/ |Bay of Bengal
5 23 |ADS-B out operational use including data sharing in Bay of 14/16/17/21/22 implement sub- December-13 [States
Bengal area and report on implementation progress. regional ADS-B
collabhoration nroiect
To exam existing air-ground communication and surveillance |D. Efficiency  [GP101/05/06/09/ Report status and April-13  |China and
capability in the boarder area between China and Myanmar 14/16/17/21/22 position Myanmar
6 30 [and identify the need and possibility for sharing ADS-B data On-going
from potential ADS-B ground station at Lashio.
States to advise when their ground stations can be upgraded [D. Efficiency [GP101/05/06/09/ Report status at the April-13  |All Members
7 36 |to receive ADS-B DO260B compliant ADS-B data. 14/16/17/21/22 Task Force meetings
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Associated

Status and Action

Serial | His Subject/Tasks List with Strategic Associated GPI Deliverables Target to be taken and led
No. [ No. L Date
Objective by
Bring attention of States concerned to the integrity A. Safety GP101/05/06/09/ Letter to States September-12 [Regional Office
requirement as specified in the ICAO Document (Circular 14/16/17/21/22
8 38 |326) and the risk that ADS-B data without integrity (such as

NUC=0) should not be used to support either separation or

situation awareness.
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GUIDANCE MATERIAL ON
GENERATION, PROCESSING & SHARING of ASTERIX
CATEGORY 21 ADS-B MESSAGES
(Including Attachments A, B, C & D)

1. INTRODUCTION

11 The “All Purpose Structured Eurocontrol Surveillance Information Exchange”
(ASTERIX) Category 21 is a data format standard globally accepted by the Air Traffic Management
(ATM) system manufacturing industry for sharing of ADS-B data with ATM automation system.
Asterix Category 21 data is used to convey ADS-B data from ADS-B ground stations to ATC
processing and display system. This guidance material discusses various aspects of this process.
Since the ASTERIX Category 21 version 0.23 was issued in November 2003, it has undergone
continuous revisions with some 14 subsequent versions. The focus of this guidance material is to
concentrate on 1090ES ADS-B data using:

a) DO260;
b) DO260A; and
c) D0260B
1.2 The ASTERIX Category 21 version 1.0 issued in August 2008 has fully incorporated

the DO260A standard while the latest version 2.1 issued in May 2011 has fully incorporated the latest
DO0260B standard.

2. ASTERIX CAT 21 IN ASIA AND PACIFIC REGIONS

2.1 To ensure interoperability of ADS-B ground stations in the Asia Pacific (ASIA/PAC)
Regions, during the 16th APANPIRG Meeting held in August 2005, the ASTERIX Category 21 version
0.23 which had incorporated DO260 standard was adopted as the baselined ADS-B data format for
deployment of ADS-B ground stations and sharing of ADS-B data in the ASIA/PAC Regions. At this
time DO260A and DO260B standards were not defined.

3. CHOICE OF ASTERIX VERSION NUMBER

3.1 The Asterix standard has been developed over many years. Stability in the standard is
desirable so that ADS-B ground station designers and ATM automation designers and manufacturers
can build interoperable systems with confidence. Because ADS-B technology has been evolving over
the years, and will continue to do so, it is not surprising that the Asterix standard has also developed
along with the ADS-B link technology standards to grasp the best benefits of its intended design.
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3.2 During 2005, Asia Pacific decided to use VV0.23 as the version for sharing ADS-B data
between states. This version provides adequate information so that useful ATC operational services can
be provided including ATC 3 nautical mile and 5 nautical mile separation services. V0.23 can be used
with DO260, DO260A and DO260B ADS-B avionics/ground stations to provide basic ATC operational
services. However, V0.23 cannot fully support all the capabilities offered by DO260A and DO260B.

3.3 Nearly all VV0.23 data items can be “re-constructed” from a received V2.1 data stream.
However, most of the special DO260A/B data items cannot be “re-constructed” from a VV0.23 data
stream. In terms of domestic use and data sharing with other ANSPs concerning ADS-B data,
several options exist for ANSPs as follows:

Option | Domestic use Data sharing
1 V0.23 V0.23. This is the default and basic standard.
2 V2.1 V0.23. This will require some conversions to occur, probably

through an ADS-B format conversion and filter system (see
Paragraph 11), between a domestic system and a foreign system.

Difficulties may exist if the domestic system requires special
DO260A/B data items, since they cannot all be re-constructed from
the external foreign VV0.23 data stream.

3 V2.1 V2.1. Must negotiate bilaterally with data sharing partner regarding
exact version to be used to achieve the intended functions.

Note: In this table, V2.1, the latest Asterix Cat 21 version, is chosen as a representation of an Asterix
Cat 21 version after VV0.23. There exists other Asterix CAT 21 versions (e.g. 0.26, 1.3. and etc.) after
V0.23 that could be used by ANSPs for domestic and data sharing use.

4, SPECIFICATION OF ASTERIX MESSAGE PROCESSING
4.1 Care is needed to understand the difference in specifications :

4.2 Asterix Cat 21: Defines the characteristics of the data ON the interface including
fields that are mandatory on the interface.

4.3 ADS-B ground station specifications: To define the Asterix standard, must also
define which optional Asterix data items are required to be delivered on the Asterix interface, when
the appropriate data is received from the aircraft. It is desirable that suppliers be required to :
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a) indicate how the ground station processes and outputs every received DO260,
DO0260A and DO260B data element into an Asterix data element/field; and

b) indicate which and how each Asterix data element and field presented at the
output are populated.

4.4 ATM automation system specifications: Defines which received Asterix data
element and fields are processed and how they are processed. Also defines which Asterix optional
data fields are required by the ATM automation systems (if any). ANSPs that specify ADS-B ground
stations and ATM automation systems need to consider carefully and clearly about what they desire to
achieve. Specifications which simply require compliance with a particular Asterix standard will be
inadequate in most circumstances. In particular ANSPs, together with their suppliers should :

a) Specify the Asterix standard version to be used. This defines the message
formats that are placed on the link between ADS-B ground station and
downstream systems like ATM automation, recording & analysis systems,
bypass ATC systems and foreign ANSPs. The standard will define which
messages elements are mandatory in each message (very few fields) and a
large number of optional fields. The optional fields can only be filled if
relevant data is received from the aircraft. The optional fields will only be
filled if the ground station specification requires them to be filled.

b) Specify the ADS-B ground station behaviour so that when data is received
from the aircraft, the ground station is required to fill appropriate optional
Asterix data fields.

C) Specify the ATM automation system behaviour including appropriate
semantic and syntax checks applied to the Asterix data, including any triggers
for the system to discard data. The processing applied to each received
Asterix data field.

S. MANDATORY FIELDS : ASTERIX AND 1090ES ADS-B

51 Asterix Cat 21 has been designed to support multiple datalinks. It has been defined to
support data fields which are not available in the 1090ES standards. Therefore some data items and
fields are not relevant when 1090ES is used.

5.2 The standard itself defines various items as optional or mandatory. This is defining
what is ON the interface. It does NOT specify the behaviour of the transmitting ground station nor the
behaviour of the receiving ATM automation system.
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5.3 When a single link technology has been chosen it may be sensible to diverge from the
formal VV0.23 standard to reduce the required Asterix datalink bandwidth. E.g.: in an environment with
only 1090ES, it is unnecessary to transmit “Link Technology Indicator”. Asterix Cat 21 Version 2.1
allows this selection.

Data Description Mandatory (M) or Optional (O) items as
Items per ASTERIX Category 21
Version 0.23 Version 2.1
Specification Specification
1021/010 Data Source Identification M M
1021/030 Time of Day M N/A
1021/071 Time of Applicability of N/A One of these is must
or Position or be transmitted
1021/073 Time of Message
reception for position
1021/040 Target Report M M
Descriptor
1021/080 Target Address M M
1021/210 Link Technology M O
Indicator/ MOPS version

6. GENERATION OF ASTERIX AT AN ADS-B GROUND STATION
6.1 The following general principles should be adopted:

6.2 Commensurate with link bandwidth availability transmit all mandatory Asterix data
items and also transmit those Asterix data items that are operationally desirable. That is, when the
appropriate aircraft transmission is received by the ADS-B ground station, the data should be
transmitted to the ATC system for operational use or for technical recording and analysis use. If no
aircraft transmission data is received to fill an Asterix data item during any update cycle, the data item
should not be included in the Asterix data stream to reduce bandwidth requirements.

6.3 Group 1 (Mandatory Data Items): An Asterix Cat21 message should not be
transmitted unless the mandatory data items defined in Appendix A are all present.

6.4 Group 2 (Desirable Data Items) : The data items defined in Appendix B are
operationally desirable which should always be transmitted in the Asterix Cat 21 messages whenever
the data are received by the 1090ES ground station from aircraft (if allowed by the relevant Asterix
standard chosen).

6.5 Group 3 (Optional Data Items) : The data items defined in Appendix C are
considered optional and may or may not need to be transmitted depending on availability of such data
from aircraft and/or other specific operational needs.
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6.6. Group 4 (Future Data Items): The following data are defined in the DO260A and
DO260B standards but are not yet defined in the Asterix standard. This group is provided for
information only. It illustrates the need for system designers to provide for future adaptability when
possible and when cost effective to do so. Not only will the Asterix standard continue to evolve, but
changes to DO260 can also be anticipated within the decade.

a) Target heading: Information from DO260A/B Target state and status
messages (On condition messages). These could be used for detection of pilot
errors in selection of heading/altitude; and

b) GPS Offset: Could be used to more accurately display aircraft position on an
airport surface, or better detect that an aircraft has passed an airport hold
point.

6.7 When developing a specification for an ADS-B ground station, it is considered

necessary that the specification requires the transmission of all data items that are operationally
desirable (Group 2), when such data are received from the aircraft, in addition to the data items that
are mandatory (Group 1) in Asterix messages. Whether Group 3 optional data items will need to be
transmitted or not should be configurable on item-by-item basis within the ADS-B ground station
depending on specific operational needs.

7. PROCESSING OF ASTERIX ADS-B DATA AT ATC SYSTEM

7.1 An Asterix Cat21 message should not be accepted by the ATC system for processing
unless it includes at least all the Group 1 data items.

7.2 The ATC system should process all received Asterix Cat21 message data items that
bring operational benefits (i.e. Group 2 data items). An ATM automation specification should require
that the system appropriately process those Group 2 data items depending on specific operational need.
Whether the ATC system will process Group 3 optional data items will depend on specific operational
needs.

8. DATA SHARING OF ASTERIX ADS-B DATA

8.1 In principle, all data receiving from the shared ADS-B ground station should be delivered to
the receiving party as far as practicable without filtering unless owing to technical reasons such as the
need to convert the data from one ASTERIX format to another or it is requested by the receiving party
of the data.
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8.2

It is considered necessary that all data items that are mandatory in Asterix messages (i.e.

Group 1 data items) and operationally desirable (i.e. Group 2 data items) when such data are received
from aircraft, should be included in data sharing. In the event that the data have to be filtered, the list of
optional data items (i.e. Group 3 data items) needs to be shared will be subject to mutual agreement
between the two data sharing parties concerned.

9.

9.1

9.2

10.

10.1

ISSUE RELATED TO DO260A

Support of DO260A using Asterix Cat 21 VV0.23

a)

b)

DO260A was developed after VV0.23 of Asterix was defined. Therefore,
V0.23 does not directly support DO260A. However, ground station software
can generate useful VV0.23 Asterix data from DO260A reports through use of
the following techniques;

A useful 1021/090 Figure of Merit can be generated from DO260A messages.
Some implementations have a table, which defines the FOM/PA to be
generated for each combination of SIL, NIC and NAC. The contents of the
table can be offline defined to generate the appropriate FOM/PA values. The
downstream ATC system can then process DO260A reports as if they were
DO0260 reports; and

If there is a particular need for the ATC system to have access to the
NIC/NAC or SIL or other data item that exist in DO260A (but not in DO260),
then users may need to consider a more recent version of Cat 21.

Support of DO260A using Asterix Cat 21 V2.1

a)

b)

If DO260A is used, then the ANSP could decide to use Asterix Cat 21 V1.0
(or later versions) or V2.1; and

Readers are invited to carefully examine the DO260A fields (see Appendix D)
to determine if the benefits of additional DO260A fields are large enough to
warrant adoption of Asterix Cat 21 V1.0 (or later versions) or V2.1.

ISSUE RELATED TO D0O260B

Support of DO260B using Asterix Cat 21 VV0.23

a)

DO260B was developed some years after DO260A. Therefore, Asterix Cat
21, V0.23 does not directly support DO260B;
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b) The same techniques used for processing DO260A can be used for processing
DO260B, however, the table used must account for NIC supplement B &
NIC supplement C; and

C) If there is a particular need for the ATC system to have access to the new data
items offered by DO260B, then users may need to consider a more recent
version of Cat 21 (e.g. V2.1).

10.2 Support of DO260B using Asterix Cat 21 V2.1
a) If DO260B is used, then the ANSP could decide to use Asterix Cat 21 V2.1;
and
b) Readers are invited to carefully examine the DO260B data items (see

Appendix D) to determine if the benefits of additional DO260B data items
are large enough to warrant adoption of Asterix Cat 21 Version 2.1.

11. ADS-B FORMAT CONVERSION AND FILTER SYSTEM

111 It is clear that the evolution of 1090ES ADS-B transmission will continue. Avionics
software will be upgraded to provide additional or changed functionality. As a result Asterix standards
will also continue to evolve, and ATC systems will need to be adaptable to be able to cope with new
functionality requirements and new message standards.

11.2 The use of an ADS-B format conversion & filter (ADS-B FC&F) system between
domestic ADS-B systems and data shared with other states is a cost-effective way to provide the
necessary protection and flexibility in this evolution. Such a system provides ADS-B format
conversion between domestic and foreign ADS-B systems. While decoupling one ADS-B Asterix
environment from another, the system allows information that meets specific sharing criteria to be
passed through for data sharing. By doing so, loading on the ATM automation systems to process
ADS-B data and bandwidth requires to transmit the ADS-B data could then be reduced. The system
also allows independent domestic format changes without disruption to the foreign environment. A
typical structure could be as shown below:
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ANSP “A”
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ADS-B Format Conversion & Filter System
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== Domestic Data
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Attachment A - Group 1 (Mandatory Data Items)

co-ordinates

Data Items Description \Y \Y Remarks
023 | 21
1021/010 Data Source X | X | Identifies source of data. Important if
Identification validity checks are performed as an anti

spoofing capability. VValidation that the data
is received from an approved ADS-B
ground station. Data received from a ground
station should not be processed if the
position of the reported aircraft is an
unreasonable distance away from the
known location of the ADS-B ground
station

1021/030 Time of Day X Necessary to extrapolate the ADS-B data to
time of display. Data received with a Time
of Day too far in the past should be
discarded. This data is too old.

1021/071 Time of Applicability X | Necessary to extrapolate the ADS-B data to

or of Position or time of display. Data received with a Time

1021/073 Time of Message of Day too far in the past should be

reception for position discarded. This data is too old.

1021/040 Target Report X | X | Indicates if report is a duplicate, on the

Descriptor ground, is a simulated target, is a test target.
This needs to be checked by ATC system
prior to processing. If the data indicates that
the report is a test target or a simulated
target, it is normally processed differently
to “real” targets.

1021/080 Target Address X | X | Included in all 1090ES downlink messages,
so always available. Used for report/report
linkage in ATC tracking.

1021/090 Figure of X | X | Position cannot be used without quality

Merit/Quality indicator. If the quality of the positional

Indicators data does not meet the requirements the data
should be discarded.

1021/130 Position inWGS-84 | X | X | Report cannot be used without position
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Attachment B - Group 2 (Desirable Data Items)

Data Items Description \Y \Y Remarks
023 | 21
1021/008 Aircraft operational status X | TCAS capability, Target state reporting

capability, CDTI capability, Single/dual
aircraft antenna.

It is desirable to have immediate
knowledge of RA event.

1021/020 Emitter Category X | X | Aircraft or vehicle type

1021/140 Geometric Altitude/Height X | X | Useful for RVSM monitoring. Not
normally used for ATC application.
Could perhaps be used as an indicator of
correct QNH setting in aircraft.

1021/145 Flight Level X | X | Flight level is an important information
to ATC

1021/155 Barometric Vertical Rate X | X | Used for predictive tools and safety nets.

1021/157 Geometric Vertical Rate X | X | Either Barometric vertical rate or

Geometric vertical rate is provided by
the aircraft — not both.

However, the ATC system can calculate
vertical rate from multiple flight level
reports if these data items are not
available.

1021/160 Ground Vector X | X | Provides excellent vector to support
extrapolation of positional data to time
of display.

However, the ATC system can calculate
the velocity vector (ground vector) from
multiple position reports. 1021/160
however, is normally far superior that
ATC system calculation.
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Data Items

Description vV |V Remarks
023 | 21

1021/170

Target Identification X | X | Thisis the callsign/Flight ID is
extremely useful for ATC and matching
to the flight plan (if any).

Target identification is only sent once
per 5 seconds. Some ground stations
designs attach the target identification (if
known from previous recent downlinks)
even if not received in the last 5 seconds.

The field can be missing at the edge of
ADS-B coverage — for flights inbound to
coverage.

1021/200

Target Status X | X | Thisis the emergency type and is highly
desirable.
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Attachment C - Group 3 (Optional Data Items)

Data Items

Description

0.23

21

Remarks

1021/077

Time of report transmission

Time of applicability is relevant for
ATC system processing. Time of
transmission is less relevant.

1021/032

Time of Day Accuracy

Maximum error in Time of day.
Normally the maximum value is
known by the ANSP because of
station design.

1021/095

Velocity Accuracy

If using GPS, velocity accuracy will
be adequate if the Position quality is
accurate.

1021/072

Time of applicability of
velocity

Can be managed by a velocity data
time out in Ground station.

1021/075

Time of message reception of
velocity

Normally velocity is in the same
Asterix message as position. Velocity
data time out in Ground station.

1021/161

Track number

Tracking can be performed by ATC
system. Also the 24 bit code (aircraft
address) could be used as a pseudo
track number.

1021/110

Trajectory Intent

Defined in DO260 but not transmitted
by any known product. Not defined in
DO260A or DO260B

1021/146

(Intermediate) Selected
Altitude

1021/148

Final State Selected Altitude

Target altitude :

Information from DO260A/B Target
state and status messages (On
condition messages). These could be
used for detection of pilot errors in
selection of heading/altitude.

1021/015

Service identification

Type of Service (VDL4, Ext Squitter,
UAT, TIS-B VDL4, TIS-B Ext
Squitter, TIS-B UAT, FIS-B VDLA4,
GRAS VDL4, MLT). Not useful to
most ATC systems.

1021/016

Service management

Update rate or whether data driven
output from GS. Normally known by
receiver.
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Data Items Description \Y \Y Remarks
023 | 21
1021/074 Time of message reception of X | High resolution is designed to support
position — high resolution MLAT system processing by receiver.
Not required for pure ADS-B.
1021/076 Time of message reception of X | High resolution is designed to support
velocity — high resolution MLAT system processing by receiver.
Not required for pure ADS-B.
1021/210 MOPS version/ Link X X | Maybe useful for statistics about
Technology Indicator equipage.
Not operationally relevant
1021/070 Mode 3/A code X | Could be used for legacy ATC system
that do not use Flight ID
1021/165 Rate of Turn/Track Angle rate | X X | Not transmitted in DO260, DO260A
or DO260B messages
1021/271 Surface capabilities and X
characteristics
1021/132 Message amplitude X | Useful for technical analysis. Not
operationally relevant
1021/250 Mode S MB data X
1021/260 ACAS resolution advisory X
report
1021/400 Receiver ID X
1021/295 Data ages X
1021/150 Air Speed X X | Defined in standards but only sent in
1021/151 True Air Speed X X | absence Ground vector information.
Can’t be used for extrapolation unless
wind speed known.
1021/152 Magnetic Heading X X | Defined in standards but only sent in
absence Ground vector information.
1021/220 Met Report X X | Not transmitted in DO260, DO260A
or DO260B messages
1021/230 Roll Angle X X | Not transmitted in DO260, DO260A
or DO260B messages
1021/131 Position in WGS-84 X
coordinates, high resolution
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Attachment D - Differences among DO260, DO260A, DO260B

DO-260 DO-260A DO-260B Availability of data in Potential uses of additional information
Asterix CAT 21

Introduction of NUCpisused. | NICisusedto | More level of NIC is shown in v1.0 The additional quantum levels of NIC would

Navigation Integrity replace NUC;. | NIC available. and above. More level | allow the ANSP more flexibility in deciding

Category (NIC) to Vertical of NIC (shown as PIC) | whether the NIC is considered as ‘good’ (if

replace Navigation component is available in v2.1. required)

Uncertainty Category removed.

(NUCy) However, for 3 NM & 5 NM separation with
HPL 1Nm and 2 Nm respectively, this additional
guantum is not useful.

Quality Indicator for NUCk is used. | Replaced with | Vertical Available in v0.23 and | Vertical component is not available for DO260B.

Velocity (NUCRr and NACy. component above.

NACy) Definition removed.

remains the
same.

Surveillance Integrity Not available. | Surveillance Renamed as Available in v1.0 and The SIL will allow the user to further assess the

Level and Source Integrity Level | Source Integrity | above. integrity of the reported position (if required).

Integrity Level (SIL) is used. Level. Definition

is changed to NB: An implied SIL exists for DO260 aircraft if
exclude avionics they always use GPS. However DO260 aircraft
fault. do not provide SIL.

System Design Not available. | Not available. | To address Available in v2.1. The SDA will indicate the robustness of the

Assurance (SDA)

probability of
avionics fault.

system. ANSPs may decide on a minimum SDA
for ADS-B services.

If this action is taken then DO260 aircraft will be
unable to meet the criteria.
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DO-260 DO-260A DO-260B Availability of data in Potential uses of additional information
Asterix CAT 21
Navigation Accuracy Not available. | Derived from Relies only on Available in v1.0 and A reported accuracy is not provided by DO260.
Category (NACp) HFOM and HFOM. above. However, an estimated accuracy can be derived
VFOM. from NUC — assuming that NUC is HPL based.
Geometric Vertical Not available. | Not available. | Derived from Available in v2.1. Geometric altitude accuracy is not normally
Accuracy (GVA) VFOM. required for operational purposes.
Barometric Altitude Not available. | To indicate Same as Available in v1.0 and The NICgaro indicates the integrity of the
Integrity Code integrity of DO-260A above. barometric height.
(NICgaro) barometric
altitude. ANSPs could indicate to the controller that
Barometric data has not been verified, however,
aircraft without dual barometric systems/air data
computers may be unable to provide a non zero
NICgaro as data could be unnecessarily
discarded.
Length / Width of Not available. | Provide an Same as Available in v1.0 and The width / length indicate the size of the
Aircraft indication of DO-260A above. aircraft. This information may be used as an

aircraft size.

input for generating alerts on airport surface
movement control.
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DO-260 DO-260A DO-260B Availability of data in Potential uses of additional information
Asterix CAT 21
Indication of Only show More Additional Available in v1.0 and Indication on the availability of 1090ES in /
capabilities status of information information on above, except UAT in may allow the controller to anticipate a
TCAS and available type of ADS-B in | availability of potential request for in-trail procedure clearance.
CDTL including (i.e. 1090ES in or | 1090ES/UAT in and NB: ITP requires decision support aids which are
capability to UAT in). information on GPS more complex than ADS-B IN alone.
send Air antenna offset.
Reference
Velocity, Target
State and
Trajectory
Change reports.
Status of
Identity
Switch.

Status of Resolution Not available. | Information on | Same as Available in v1.0 and Indication of the resolution advisory status

Advisory whether DO-260A above, allows the controller to know whether the pilots
Resolution were alerted about the potential conflict.
Advisory is
active.

GPS offset Not available. | Indication on Information on GPS offset status is Indication on GPS offset may be one of the
whether GPS GPS antenna available in v1.0 and inputs for generating alerts on airport surface
offset is offset is above. Information on | movement control.
applied. provided. GPS offset is not

available in ASTERIX

Intention Not available. | Able to Same as Intended altitude is The intended heading and flight level can be
indicate DO-260A available in v0.23. used as an input to the trajectory prediction
intended Intended heading is not | algorithm in the Short-Term Conflict Alert.
altitude and available in ASTERIX.
heading.
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DO-260 DO-260A DO-260B Availability of data in Potential uses of additional information
Asterix CAT 21

Target Status Not available. | Not available. Indication of Vertical Navigation The target status allows the controller to know
Autopilot mode, | mode, Altitude Hold the mode that the aircraft is in. i.e.: It could be
Vertical mode and Approach presented to ATC.
Navigation mode, | Mode are available in v
Altitude Hold 0.23 and above
mode, Approach
Mode and LNAV | LNAV Mode is
Mode. available in v2.1

Resolution Advisory Not available. | Not available. | Availability of Available in v1.0 and The Resolution Advisory will help the controller
Active above. know the advisories that are provided to the
Resolution pilots by the ACAS. This helps prevent the
Advisories; controller from giving instructions that are in
Resolution conflict with the ACAS.
Advisory
complement
record,
Resolution
Terminated;

Multiple Threat
encounter; Threat
Type indicator;
and Threat
Identity data.
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DO-260 DO-260A DO-260B Availability of data in Potential uses of additional information
Asterix CAT 21
Mode A DO260A Broadcasted Broadcasted Available in v0.26 and | The Mode A allows flight plans to be coupled
change 1, using test worldwide as a above. with the ADS-B tracks (supports legacy ATM
allows this message in regular message. automation system).
using test USA only.
message in
USA only.
This was not
implemented
in actual
products.
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ASIA/PACIFIC REGION
PERFORMANCE FRAMEWORK FORM
(REGIONAL)

(Amended in April 2011)

REGIONAL PERFORMANCE OBJECTIVE: APAC Obijective 10

IMPROVED SITUATIONAL AWARENESS AND SURFACE SURVEILLANCE-

IMPLEMENTATION OF THE ADS-B TO GROUND SURVEILLANCE

Benefits

Environment

¢ Reductions in fuel consumption and subsequent lower gas emissions

Efficiency o Increased flexibility and flow of traffic operations

o Ultimately, when performing radar-like control, potential redesign of airspace taking into account

the application of reduced separation minima, integrate use of aircraft navigation and surveillance
capability

Safety o Introduction of surveillance in a non-radar environment

e Support to search and rescue operations

Strategy
Medium Term (2011-2015)
Short term (2010)
ATM OC TASKS TIME RESPONSIBILITY STATUS | REMARKS
COMPONENTS FRAME
STARTED

AOM
(Airspace Implementation of ADS-B based surveillance service in the sub-regions.
Organization and
Management)
CM
(Conflict
Management)
AUO
(Airspace Users
Operations)

e Compare current

technologies with

respect to concept of

operations, relative .

costing, technical and CR;E?&Z?]?:L
ATM SDM (ATM | operational ADS-B Study and material on

Service Delivery
Management)

performance and COMPLETED
maturity of alternative
technology/solutions
(primary, secondary
radar including
Mode-S, ADS-B,
multilateration, ADS-C)

2009 comparison of
technologies
developed and

issued

Implementation
Task Force (ADS-B
SITF)
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e Develop an

implementation plan for

near-term ADS-B

applications in the Asia

Pacific Region
including
implementation target
dates taking into
account:
o available
equipment standards;
readiness of airspace
users and ATS
providers;
o identifying sub-
regional areas (FIRs)
where there is a
positive cost/benefit

The FASID
Table CNS 4A
and 4B —
surveillance and
ATM
automation
being updated;
ADS-B Seminar
conducted
annually in
conjunction
with Task Force
meetings.

outcome expected for 2009-12 ADS-B Study_and In progress Pot_ential sub-
near-term Implementation regions for
- . Task Force using ADS-B
implementation of identified:
ADS-B OUT; '
o developing a Requirements
standardl_zed and_ for avionics
systematic task-list specification for
approach to ADS-B
OUT implementation; the near-term
and ' application are
o holding developed based
educational seminars on AMCZO?A'
. - and Australian
and provide guidance
material to educate CASA
. document.
States and airspace
users on what is
required to implement
ADS-B OUT.
e Develop Guidance DGCA Conf.45
Material to support through its
harmonized regulation 2010 ADS-B Study and Action Item
of ADS-B systems Implementation Completed 45/3 invited
required on board the Task Force ICAO
aircraft. APANPIRG
ADS-B SITF to
develop the
Guidance
material. The
GM was
developed by
Regulators
Workshop and
ADS-B SITF/9
held in Aug.
2010
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e Study and identify

applicable Concept of
multilateration using
applications in the Asia multlateration
and Pacific Region has been
considering: developed;

- Concept of Some states
use/operations; have plan in

- Required site and place to
network architecture; 2012 ADS-B Study and In progress introduce

- Expected surveillance Implementation multilateration
coverage; Task Force in particular
Cost of system; integrate it with
Recommended A-SMGCS and
separation minimas; & Terminal area
- If multilateration can and en-route
be successfully surveillance
integrated into an application
ADS-B OUT system

for air traffic control

e Coordinate ADS-B Information on
implementation plan ADS-B in

and concept of Europe and
operations with other North American
ICAO regions where Regions is
ADS-B implementation provided to

is going on and with 2013 ADS-B Study and On- going Task Force
relevant external bodies Implementation Meeting

such as Task Force annually;
EUROCONTROL, Some Industry

EUROCARE, RTCA
and Industry.

representatives
provide input at
ADS-B Seminar
and meetings
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e Develop Terms of
Co-operation for SEA
which will include:
e Establishing model
documents for possible
use by States when

- Agreeing to share

Terms of
co-operation
updated; sample
agreement of
data sharing
developed

ADS-B data and DCPC South East Asia and In progress further updated
(such as VHF radio 2012 Bay of Bengal Some location
voice communication) (SEA/BOB) Sub- for ADS-B
capability between Regional ADS-B ground stations
adjoining States for Implementation identified. CBA
various ADS-B Working Group for SEA project
applications (including has been

a sample letter of completed;
agreement); or Implementation
- Establishing plan for
ADS-B avionics fitment Australia-
mandates Indonesia and
Identifying optimum South China Sea
coverage for ADS-B Data and VHF
ground stations and communication
associated VHF radio capacity sharing
voice communication in projects

the sub-regional FIR developed .
boundary areas.

e Develop an

implementation plan for

near- term ADS-B

application in SEA Major traffic
which will deliver flow from
efficient airspace and Australia to
increased safety on a Singapore
sub-regional basis that through
includes: Indonesia and

e Schedule and priority Seouth-Eastieln Singapore to
dates to bring into (SEA/BOB} Sub- In progress Hong Hong
effect ADS-B based 2013 Regional ADS-B along L642 and

services taking into

account:

- Timing of any

equipage mandates;

- Timing of any ATC

automation upgrades to

support ADS-B;

- Timing of

commissioning of any

ADS-B data sharing

and associated VHF

radio voice

communication

facilities;

e Consideration of
major traffic flows.

Implementation
Working Group

M771 in South
China Sea
being
progressed.
Milestones and
timelines have
been
established.

The WG was
renamed into
ADS-BWG-into
SEA/BOB ADS-B
WG _ by
APANPIRG/22
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linkage to GPIs

GSI-12 Use of Technology to Enhance Safety; GPI/9 Situational Awareness; GPI/5: RNAV and
RNP, GPI/7: dynamic and flexible ATS route management, GP1/17: data link applications and
GP1/22: Communication Infrastructure;

References

e Report of AN CONF/11;

e Global ATM Operational Concept (Doc 9854);

e Global Air Navigation Plan (Doc 9750);

e Technical Provisions for Mode S Services and Extended Squitter (Doc 9871)
e APANPIRG/16, 17, 19, 20,21 reports on ADS-B

e ADS-B related regional guidance materials adopted by APANPIRG




ADS-B SITF/11
Appendix E to the Report

GUIDANCE MATERIAL ON ADVICE TO MILITARY AUTHORITIES
REGARDING ADS-B DATA SHARING

Scope

This guidance material relates to the topic of sharing ADS-B data with adjacent ATC service
providers. It does not provide guidance regarding the decision by States to adopt ADS-B or not. It
assumes that the State has adopted the use of ADS-B for Civilian Air Traffic Control.

Automatic Dependent Surveillance Broadcast (ADS-B) Technology

ADS-B is a technology whereby aircraft transmit their position, altitude and identity to all listeners.
This technology has been recognised by ICAO and is a major component of the future air traffic
management systems for Europe, USA and Asia/Pacific.

Air Traffic Control supplier organisations have deployed receivers to collect and display ADS-B data
to Air Traffic Controllers. This provides Air Traffic Control the ability to use rapid update, high
integrity position, altitude, velocity and identity data to improve efficency and safety of operations.

Why data sharing?

The ADS-B and radar transmissions from aircraft are limited in range by the curvature of the earth
and terrain obstructions. It is not always possible for two neighbouring ATC organisations to “see”
aircraft approaching their areas of responsibility. Sometimes the boundary is out of range of radar or
ADS-B receivers..

As international aircraft fly around the world, they move from one ATC system to another. To
maintain safety, ATC attempt to co-ordinate the time, altitude and place of crossing the common
boundary, typically using voice co-ordination and received flight plan information. Sometimes errors
occur in this co-ordination and this results in air safety risks.

When either ATC system does not have surveillance, there are two negative consequences :

a) traffic is managed less efficiently using “procedural” means. Thus aircraft need to be
separated by very large distances or times, or must fly at altitudes where they will
burn more fuel

b) there is increased human error and limited means to detect these errors

These negative consequences can be avoided by providing the same surveillance view of traffic to

both parties. ADS-B provides a ready solution since it is inexpensive to deploy ADS-B data receivers
and to share this data with ATC systems in neighbouring countries.
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Surveillance data allows differences to be identified early before they become a problem. It allows the
application of automated safety net tools that automatically alert controllers to a range of problems
such as aircraft at the wrong flight level.

Sharing of surveillance data, such as ADS-B, is a major safety benefit to civil air traffic at the
boundary. IATA strongly support ADS-B data sharing. The expected outcomes of initial data sharing
include :

- reduced numbers of safety incidents at the air traffic control boundary
- earlier detection of air traffic controller and pilot errors

- increased support and confidence in data sharing to allow introduction of radar-
like separation at the FIR boundary in future phases.

Radar data sharing could also be as effective as ADS-B, however it is often more difficult to obtain
clearance from military authorities because :

- primary radar can measure the position of military/civil aircraft and can therefore
disclose location or performance characteristics which may be of concern to
military organisations.

-SSR radar can measure the position and altitude of military aircraft which have
operating ATC transponders and can therefore disclose location and performance
characteristics which may be of concern to military organisations.

- Radars need to be carefully aligned and monitored, and hence the data user must
rely on alignment provided by the other party.

In the case of ADS-B, the ground stations are similar to a communication channel, because the actual
data is broadcast by the aircraft.
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Military aircraft with ADS-B
ADS-B data sharing does not influence the decision by Defence Authorities to equip or not equip
with ADS-B. The equippage decision is usually based upon a large number of factors including :

- the regulations and policies of the State
- the age, capability and cost of equippage of particular aircraft type fleets

- the operational benefits of using ADS-B in the civilian air traffic environment
(and in military ATC environments with ADS-B). These benefits include safety,
efficency, and search and rescue.

- the military advantages and disadvantaes of transmitting ADS-B data

Note that many modern Mode S transponders and Mode 5 transponders support ADS-B.
Some military transponders may support ADS-B based “station keeping” using encrypted DF19
ADS-B messages, but this data is not normally decoded or used at all by civil systems.

Military aircraft will not transmit ADS-B if they wish to be un-observed.

In most cases today, tactical military aircraft are not ADS-B equipped or can choose to disable
transmissions. In future, increasing numbers of military aircraft will be ADS-B capable and will
include the ability to disable the transmisisons.

Military authorities will enable or disable ADS-B data transmission from concerned aircraft taking
into account whether they wish operations to be observed by any ADS-B receiver.

Because low cost ADS-B receivers are available to the general public , ADS-B data sharing is only
making available to the adjacent authority data that is already available to members of the public
(ie: *those members of the public that have ADS-B receivers).

Military aircraft that do transmit ADS-B data must always assume they are visible because any
ADS-B receiver (on the ground or in the air) can receive and process the transmitted data.

Military needs can be satisfied
ADS-B on the other hand simply only conveys information from co-operative aircraft that have
chosen to equip and broadcast ADS-B messages.

Further, if required, it is possible for States to instal ADS-B filters which will prevent data about
sensitive flights being shared. These filters can be based on a number of criteria and typically use
geographical filtering to only provide ADS-B data to the other party if aircraft are within 150-200
NM on their side of the boundary.

Appropriate firewalls and data security measures can also be implemented.
The decision to share ADS-B data or not, will have no impact on whether aircraft transmit ADS-B

messages. ICAO standards already allow these transmissions and some states such as Australia have
published regulations which mandate that ADS-B shall be transmitted by airliners.

! Low cost ADS-B receivers can be purchased on the internet

E-3
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Is this concept new?

No, ADS-Contract (ADS-C) data exchange has been operational for more than 10 years for large
international airliners like B747/B777 and A330/A340 aircraft. ADS-C data is received by VHF,
satellite or HF receivers operated by commercial aviation communications companies in multiple
countries and distributed to their ATC customers worldwide. This is a type of data sharing as a
commercail service. ADS-B is different in that it is transmitted more frequently and can be received
without the use of a 3rd party.

Comparison between ADS-B and ADS-C
(FANS 1/A)

" ADS-C
rovides position
% calculated by aircraft (FANSl/A)

. Operational
VHF datalink
to network (1/ “x” mintes) today
ATC ATC
(customer) Ground station (customer)
Provides position
calculated by aircraft ADS-B

ADS-B message
(2/seconds)

Ground station
4>-F Itel
Ground station “ Filter

ATC ATC

Sistem A Sistem B

The concept of data sharing at the boundary between states or systems is not new and is very similar
in concept to the operational use of ADS-C today.

Ground station

Is there an existing precedence?

Australia and Indonesia currently share ADS-B data from 4 ground stations each. The operational
experience has been overwhelmingly positive and has allowed the early recognition of ATC/pilot
errors before they have become critical. A number of States in Asia-Pacific are planning ADS-B data
sharing.

What is the cost?

The Air Traffic Control organisation bears a small additional cost to share ADS-B data. The ground
stations to observe equipped aircraft are often already installed and operating for domestic use. The
new infrastructure for sharing data includes the operation and maintenance of the link and any

filtering devices.

There is normally no additional cost to the military organisation because the Air Traffic Control
organisations normally fund the data sharing infrastructure.
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CONSOLIDATED REPORT OF AD HOC GROUPS
(26 April 2012)

REPORT OF THE REGULATORY AUTHORITIES
BREAKOUT WORKING GROUP

States/Industry Presented
Australia, China, Republic of Korea, USA; and
Boeing Company; Korean Airlines; Rockwell-Collins and Thales

GNSS Constellations Development

11 USA asked about the status of the COMPASS I constellation. It was noted that the
US rule allows for any position sensor that can meet the performance requirements and does
not require GPS. China responded that currently 11 satellites were in orbit with 13 planned
for next year. The final number of satellites planned is 35 including the full 24 satellite
constellation plus in-orbit spares. These satellites are planned to all be in orbit by 2020. The
first COMPASS |1 receiver designed for civil aviation use is expected to be available in the
2020 time frame. China is also starting a GBAS program, but it is still in very early stages.

1.2 USA stated that the full dual-frequency US GPS constellation would not be complete
until after 2019. Two dual frequency GPS satellites are currently in orbit.

1.3 The Boeing representative mentioned that it was understood the Galileo constellation
was planned to be operational by approximately 2017.

ADS-B rulemaking by Regulators

2. IATA representative asked if China was considering an ADS-B mandate and what
the timeframe would be. China responded that it was still early for certainty, but did not think
any CAAC ADS-B rulemaking would require ADS-B equipage before 2016. (Rules
published this year for 260B equipage compliance around 2016/17). China responded that no
Op-Spec would be required for ADS-B Out in China.

3. Australia reviewed the recent Australian ADS-B rulemaking - summarized here:
December 2013 ADS-B Out required for aircraft above FL 290
February 2014 ADS-B Out required for forward fit all IFR aircraft
February 2016 ADS-B Out required for all IFR aircraft in the Western

Australia mining region operating controlled airspace.

February 2016 GNSS navigation required for all IFR aircraft.
February 2014 GNSS navigation required for all forward fit IFR aircraft.
February 2017 ADS-B Out required for all IFR aircraft.
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3.1 Australia stated that Air Services Australia intends to transition from using a White
List (which allows ADS-B data to be used from identified aircraft) to using a Black List
(which prohibits ADS-B data from being used from identified aircraft) in August 2012
estimated timeframe. At that time, CASA will no longer require foreign carriers to get an
ADS-B Op-Spec to enter ADS-B airspace. Instead, it will be sufficient for the aircraft to have
an Airplane Flight Manual (AFM) statement of compliance to AMC 20-24 or other evidence
of compliance with the CASA standards for ADS-B equipment (or the FAA or EASA
standards.)

4, The Korean Air representative asked if Singapore or Hong Kong required an ADS-B
Op-Spec approval to enter their defined ADS-B airspace. He recommended that all Air
Navigation Service Providers (ANSP) adopt a common stance regarding ADS-B Out
equipage with respect to AFM statements and Op-Specs.

4.1 It was recommended that this question be discussed in the general session on Friday
morning as there were no Singapore or Hong Kong representatives participating in the
regulator breakout session.

4.2 Australia informed the Group that Australia may need to include foreign aircraft

operating to Australia at low levels in the 2017 ADS-B mandate. Such aircraft could include
turboprop aircraft from close neighboring countries but otherwise would not have an impact.
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REPORT FROM BAY OF BENGAL SUB GROUP

States Presented
Bangladesh, India, Malaysia, Myanmar, Nepal

1. Updates from States
11 Bangladesh

Bangladesh intimated that they are upgrading their Radar system at Dhaka airport. At present
they do not have any plan to install ADS B system. Bangladesh expressed their interest in
installing ADS-B system in future at Chittagong Airport after studying its feasibility and as
back up for radar at Dhaka airport.

1.2 India

Updates from India have been already presented in WP-17 at SITF/11. During the informal
meeting India offered to share ADS B data with Bay of Bengal states.

In the recently concluded BOBASIO/2 held in Chennai, India from 11-13 April 2012,
Maldives informed their plan for two ADS-B stations. Maldives expressed their willingness to
share ADS-B data with India and Sri Lanka. During the discussion, Maldives informed that
ADS-B station is proposed to be installed at Hanimadhoo so as to have overlapping coverage
with Chennai Upper ACC and Trivandrum ACC. This will not only provide redundancy of
surveillance data to Chennai Upper ACC and Trivandrum ACC, but also permit reduction of
separation in the area. India also announced its willingness to share ADS-B data with
Indonesia and Maldives to enhance the surveillance capability in the Bay of Bengal and
Indian Ocean.

1.3 Nepal

Nepal intimated that at present do not have ADS-B installation plan. However they are
interested in initiating the programme in future.

14 Malaysia

1.4.1 Malaysia has started upgrading the ATM System which will be able to integrate all
surveillances data inclusive of ADS-B. The project was completed and operational on 13
December 2011.

1.4.2 Currently the process of integration of ATM System throughout Kuala Lumpur FIR
and Kota Kinabalu FIR is ongoing.

1.4.3 The ADS-B data from station installed in 2010 at Terengganu, Malaysia is still on
research and study phase to be included in the Malaysia’s ATM system integration process.

1.4.4 An additional ADS-B coverage from Banda Acheh ADS-B Station and Port Blair
ADS-B Station would enhance the safety at FIR boundary between the states as shown in the
fig below.
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1.45 A reply to India & Indonesia regarding the proposed of ADS-B data sharing from
Port Blair & Banda Acheh ADS-B Station will be sent by end of January 2013 after the
upgraded and the integration process of ATM System at KL ATCC goes operational and
stabilized.

1.4.6 Malaysian airspace (Kuala Lumpur FIR) is fully covered by radar except for a small
portion in the Bay of Bengal area which at the moment is covered by ADS-C (surveillance)
and CPDLC (Communication) as main and VHF & HF as backups.

1.4.7 Using the current ADS-C/CPDLC systems installed and operational since August
2011, has enabled Malaysia to implement the Reduced Horizontal Separation 50/50 on
RNAV routes N571/L510 and P628 on November 2011.

1.4.8 DCA Malaysia plans to install more ADS-B stations and ADS-B mandatory equipage
in Kuala Lumpur and Kota Kinabalu FIRs before 2020. These stations may be shared in
future.

15 Myanmar
Myanmar is in the process of installing ADS B system at two sites i.e. Coco Island and
Sittwe. The installation is scheduled to be completed by end of 2012. After that they will be

ready for sharing ADS B Data. ADS-B data sharing between Portblair and COCO Island will
provide Surveillance coverage on airways L510, L759, M877, P628 and P762.
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REPORT FROM EAST ASIA SUB GROUP

States/Administrations Presented
Macao China, Japan and Republic of Korea

e East Asia sub group met and discussed the ADS-B implementation issue in the
East Asia.

e Japan and Republic of Korea already had significant radar coverage, the
implementation of ADS-B would be considered as just one of surveillance system
of the conventional surveillance system and the future surveillance system.

e The data sharing project in region is not initiated. But, the group agrees that
data-sharing could increase the safety and efficiency of air traffic control in the
region

e The group discussed and shared the information about the ADS-B implementation
status of each country.
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REPORT FROM SOUTHEAST ASIA SUB GROUP

States/Administrations Presented

Australia, Cambodia, China, Hong Kong, China, Macao, China, Malaysia, Indonesia,
the Philippines, Thailand and Singapore

Previously Identified Projects

The South East Asia Group provide an update on the near term implementation of the
following projects that were identified in the last task force meeting.

Project 1 — ADS-B Data Sharing Between Australia and Indonesia

Phase 1a
Indonesia and Australia sharing data from the following stations:

e Saumlaki ADS-B (Indonesia) (Installed)

e Merauke ADS-B (Indonesia) (Installed)

o Kupang ADS-B (Indonesia) (Installed) —temporary replaced by Waingapu ADS-B
due to technical fault at Kupang ADS-B

Kintamani - Bali (Indonesia) (Installed)

Thursday Island ADS-B (Australia) (Installed)

Gove ADS-B (Australia) (Installed)

Broome ADS-B (Australia) (Installed)

Doongan ADS-B (Australia) (Installed)

Data Sharing Agreement signed in Nov 2010

Initial Benefits

Data used for air situational awareness and safety nets

Enhanced Safety at FIR boundary

Operational service commenced by Australia in Feb 2011

Indonesia will publish their ADS-B mandate by 2013 to be effective after 2016.

Phase 1b (Timeline to be decided)
Indonesia and Australia plan to share data from the following stations:

e Waingapu ADS-B (Indonesia) (Installed) (Temporary shared to replace Kupang
ADS-B)

e Bayu Udan ADS-B (Australia) (Location to be decided)

Project 2 — ADS-B Data Sharing In South China Sea

Phase 1
Under the near term implementation plan, Indonesia, Singapore and Vietnam would share the
ADS-B data from the following stations:
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Singapore ADS-B (Singapore provide data to Indonesia) (Installed)

Natuna ADS-B (Indonesia provide data to Singapore) (Installed)

Matak ADS-B (Indonesia provide data to Singapore) (Installed)

Con Son ADS-B (Viet Nam provide data to Singapore) (To be installed by 2H 2012)

VHF radio communication services (DCPC) would be provided from the following stations to
Singapore. This is to enable implementation of radar-like separations in the non-radar areas
within the Singapore FIR.

e Natuna VHF (Install in Jan 2012)
e Matak VHF (Install for Singapore by Indonesia) (To be installed by 2H 2012)
e Con Son VHF (Install for Singapore by Viet Nam) (To be installed by 2H 2012)

ADS-B Data sharing and DCPC services agreement between Singapore and Indonesia signed
in Dec 2010.
ADS-B Data sharing and DCPC services agreement between Singapore and Vietnam signed
in Nov 2011.

Initial Benefits
The above sharing arrangement will benefit L642, M771, N891, M753 and L644. Enhanced
safety and reduced separation may be applied. Mandate will be effective in 2013.

Phase 2

The Philippines CNS ATM project (under the review by Department of Transportation and
Communication) includes Manila and Puerto Princesa ADS-B stations. The Philippines will
look into the provision of two ADS-B stations in Quezon Palawan (currently a planned radar
site) to cover N884 and M767 and in Pasuquin (under control by military) in the Northern
part of the Philippines. They will consider sharing ADS-B data and VHF radio services with
neighbouring States. Singapore is currently engaging Brunei to install ADS-B to help cover
N884 and M767.

The Chairman urged to States to expedite the process as the project was initiated two years
ago at SITF/9.

Phase 3
The group will further explore other possibilities to cover L625 and N892 in future
discussions.

Additions to this project

China expressed the possibility of sharing data from an ADS-B station in Sanya FIR with
Philippines. Currently, the ADS-B data is shared with Hong Kong, China. China will install 3
more ADS-B stations (1 in Sanya FIR and 2 in Sanya) to enhance surveillance by end of
2012. Eventually, the additional ADS-B stations may be available for sharing as well.
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Project 3 — ADS-B data sharing between Indonesia and Malaysia

Indonesia is willing to share the ADS-B data from the following stations:

e Aceh ADS-B (installed) - to help cover Kuala Lumpur FIR

e Tarakan ADS-B (installed) - to help cover Kota Kinabalu FIR

e Pontianak ADS-B (installed) - to help cover Kota Kinabalu FIR.
Malaysia will confirm whether or not to receive the ADS-B data by 31 Jan 2013.

Initial benefits
Enhanced Safety at FIR boundary

Malaysia currently has 1 ADS-B station at Terrengganu. Malaysia plans to install more
ADS-B stations before 2020. The stations may be shared in future.

Project 4 — ADS-B data sharing between Cambodia, Thailand and Viet Nam

Cambodia is willing to share the ADS-B data from the following stations:
e Phnom Penh International Airport ADS-B (installed)
e Siem Reap International Airport ADS-B (installed)
e Stung Treng City ADS-B (installed)

Thailand will discuss the data sharing with Cambodia.

Initial benefits
Situational awareness
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Project 5 — ADS-B data sharing between Indonesia and the Philippines

Indonesia is willing to share the ADS-B data from the following stations:
¢ Manado ADS-B (installed)
o Galela ADS-B (installed)
e Tarakan ADS-B (installed)

Where possible, Indonesia would like to receive ADS-B data from the Philippines from
ADS-B stations near the Manila FIR — Ujung Pandang FIR boundary

Currently, the Philippines has no plans to install ADS-B stations at the Southern part of
Manila FIR.

Initial benefits
Situational awareness
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Harmonization Plan for L642 and M771

No. What to harmonize What was agreed Issue / what needs to be further
discussed
1 Mandate Effective SG, HK, CN : 12 Dec 2013
VN : to be confirmed
2 ATC Operating Procedures No need to harmonize Refer to SEACG for consideration of the
impact of expanding ADS-B surveillance
on ATC Operating Procedures including
Large Scale Weather procedures.
3 Mandate Publish Date No need to harmonize To publish equipment requirements as
early as possible.
4 Date of Operational Approval No need to harmonize
5 Flight Level SG, HK, CN :
- At or Above FL290 (ADS-B airspace)
- Below FL290 (Non-ADS-B airspace)
VN to be confirmed
6 Avionics Standard (CASA/AMC2024) SG - CASA or AMC2024 ADS-B Task Force agreed that DO260B
HK - CASA or AMC2024 will be accepted as well.
VN - CASA or AMC2024
CN - CASA or AMC2024 SG, HK, and CN agreed their ADS-B GS
will accept DO0260, DO260A and
DO260B by 1 July 2014 (Note 1)
7 Flight Planning Before 15 Nov 2012, as per AIDG

On or after 15 Nov 2012, as per new flight plan
format
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8 Aircraft Approval
8a) Procedures if Aircraft Not Approved or | SG, HK, CN : FL280 and Below
Aircraft without a Serviceable ADS-B | VN to be confirmed
Transmitting Equipment before Flight
8b) Aircraft Approved but Transmitting Bad | For known aircraft, treat as non ADS-B aircraft. Share  blacklisted  aircraft among
Data (Blacklisted Aircraft) concerned States/Administration
9 Contingency Plan
9a) Systemic Failure such as Ground System | Revert back to current procedure.
/ GPS Failure
9b) Avionics Failure or Approved Aircraft | Provide other form of separation, subject to bilateral | Address the procedure for aircraft
Transmitting Bad Data in Flight agreement. transiting from radar to ADS-B airspace
and from ADS-B to ADS-B airspace.
From radar/ADS-B environment to ADS-B only
environment, ATC coordination may be able to
provide early notification of ADS-B failure.
10 Commonly Agreed Route Spacing SEACG Need for commonly agreed minimal in-

trail spacing throughout.

Note 1: Also included two ADS-B GS supplied by Indonesia at Matak and Natuna
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9.1

9.11

9.1.2

Template of Harmonization Framework for ADS-B Implementation

Background

It is obvious that full benefits of ADS-B will only be achieved by its harmonized
implementation and seamless operations. During the 6th meeting of ADS-B
SEA/WG in February 2011, Hong Kong, China initiated to strengthen
collaboration among concerned States/Administrations for harmonized ADS-B
implementation and seamless operations along two ATS routes L642 and M771
with major traffic flow (MTF).  An ad-hoc workgroup comprising concerned
CAAs/ANSPs from Hong Kong, China, Mainland China, Vietnam and Singapore
was subsequently formed to elaborate and agree on a framework regarding
implementation timelines, avionics standards, optimal flight levels, and ATC and
engineering handling procedures. As a coherent effort, ADS-B implementation
along ATS routes L642 and M771 has been harmonized while Hong Kong, China
and Singapore have published respective Aeronautical Information Circulars and
Airworthiness Notices on ADS-B mandates for these two routes with effect on 12
December 2013.

It is considered that the above implementation framework for ATS routes
L642/M771 would serve as a useful template for extension to other high density
routes to harmonize ADS-B implementation. Paragraph 9.2 shows the detailed
framework.
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9.2 Template of Harmonization Framework for ADS-B Implementation
Harmonization Framework for ADS-B Implementation along ATS Routes L642 and M771
No. What to harmonize What was agreed Issue / what needs to be further
discussed
1 Mandate Effective SG, HK, CN : 12 Dec 2013
VN : to be confirmed
2 ATC Operating Procedures No need to harmonize Refer to SEACG for consideration of the
impact of expanding ADS-B surveillance
on ATC Operating Procedures including
Large Scale Weather procedures.
3 Mandate Publish Date No need to harmonize To publish equipment requirements as
early as possible.
4 Date of Operational Approval No need to harmonize




ADS-B SITF/11
Appendix G to the Report

Flight Level

SG, HK, CN :
- At or Above FL290 (ADS-B airspace)
- Below FL290 (Non-ADS-B airspace)

VN to be confirmed

Avionics Standard (CASA/AMC2024)

SG - CASA or AMC2024
HK - CASA or AMC2024
VN - CASA or AMC2024
CN - CASA or AMC2024

ADS-B Task Force agreed that DO260B
will be accepted as well.

SG, HK, and CN agreed their ADS-B GS
will accept DO260, DO260A and
DO260B by 1 July 2014 (Note 1)

Flight Planning

Before 15 Nov 2012, as per AIDG
On or after 15 Nov 2012, as per new flight plan
format

Aircraft Approval

8a)

Procedures if Aircraft Not Approved or
Aircraft without a Serviceable ADS-B
Transmitting Equipment before Flight

SG, HK, CN : FL280 and Below
VN to be confirmed




ADS-B SITF/11
Appendix G to the Report

8b) Aircraft Approved but Transmitting Bad | For known aircraft, treat as non ADS-B aircraft. Share  blacklisted  aircraft among
Data (Blacklisted Aircraft) concerned  States/Administration
9 Contingency Plan
9a) Systemic Failure such as Ground System | Revert back to current procedure.
/ GPS Failure
9b) Avionics Failure or Approved Aircraft | Provide other form of separation, subject to bilateral | Address the procedure for aircraft
Transmitting Bad Data in Flight agreement. transiting from radar to ADS-B airspace
and from ADS-B to ADS-B airspace.
From radar/ADS-B environment to ADS-B only
environment, ATC coordination may be able to
provide early notification of ADS-B failure.
10 Commonly Agreed Route Spacing SEACG Need for commonly agreed minimal

in-trail spacing throughout.

Note 1: Also included two ADS-B GS supplied by Indonesia at Matak and Natuna
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Head Quarter

Kurmitola

Dhaka 1229

BANGLADESH

Senior Aerodrome Officer

Civil Avaiation Authority of Bangladesh
Operation Building

Hazrat Shahjalal Inernational Airport
Kurmitola

Dhaka 1229

BANGLADESH

Director Aeronautical Services Department
State Secretariat of Civil Aviation

62, Norodom Blvd

Phnom Penh

CAMBODIA

Deputy Director of Aeronautical Services Dept.

State Secretariat of Civil Aviation
62, Norodom Blvd

Phnom Penh

CAMBODIA

Tel:  +61(2) 6217 1808
Fax:  +61(2) 6217 1500

E-mail: brian.harris@casa.gov.au

Tel: +61 (2) 6268 4286
Fax: +61 (2) 6268 5709
E-mail:

Greg.dunstone@airservicesaustralia.com

Tel: +880 (17) 3151 3152
Fax: +880 (2) 891 3322
E-mail: monemcaab@gmail.com

Tel: +880 (17) 2629 0536
Fax: +880 (2) 891 3322

E-mail: ahmed manzur@yahoo.com

Tel: +880 (2) 896 0001
Fax: +880 (2) 891 3322
E-mail:

kamal caab@yahoo.com

Tel: +855 (16) 771 131
Fax: +
E-mail: sary@cats.com.kh

Tel: +855 (16) 933 551
Fax:
E-mail: tithi@cats.com.kh
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STATE/NAME

DESIGNATION/ADDRESS

TEL/FAX/-EMAIL

CHINA (12)
Mr. Hao Yong Gang

Mr. Yang Honghai

Mr. Tian Zhen Cai

Mr. Kang Nan

Mr. Hu Yong

Mr. Liu Lu Jiang

Mr. Liu Wei

Mr. Li Gang

CNS Department

Central South ATMB

No. 163 Nan Yun East street Jicheung Road
Guangzhou, Guang Dong 510405
PEOPLE’S REPUBLIC OF CHINA

Flight Standards Department of CAAC
155 Dongsi Street, West

Beijing 100710

Beijing, China

CNS Division of ATRO,

Civil Aviation Administration of China
No. 155, Dongsi Street, West,

No. 4 South Dongcheng

Beijing 100710

PEOPLE’S REPUBLIC OF CHINA

Engineer

Air Traffic Manangment Bureau of CAAC
No. 12, Zhonglu

Third Ring Road East

Chaoyang District

Bei Jing 100022

PEOPLE’S REPUBLIC OF CHINA

Engineer

Air Traffic Manangment Bureau of CAAC
No. 12, Zhonglu

Third Ring Road East

Chaoyang District

Bei Jing 100022

PEOPLE’S REPUBLIC OF CHINA

Engineer

Air Traffic Manangment Bureau of CAAC
No. 12, Zhonglu

Third Ring Road East

Chaoyang District

Bei Jing 100022

PEOPLE’S REPUBLIC OF CHINA

Engineer

Air Traffic Manangment Bureau of CAAC
No. 12, Zhonglu

Third Ring Road East

Chaoyang District

Bei Jing 100022

PEOPLE’S REPUBLIC OF CHINA

System Technical Supervisor
Civil Aviation Air Traffic Control

Technology Equipment Development Co., Ltd.

Guan Hai Building, 16th Floor

No. 8 Guanchengyuan. Hai Diang
Beijing 100088

PEOPLE’S REPUBLIC OF CHINA

Tel:
Fax:

E-mail:

Tel:
Fax:

+86 (20) 8613 1927

HaoYongGang@atmb.org

+86(10) 6409 1406
+86 (10) 64092458

E-mail: hh-yang@caac.gov.cn

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

+86(10)6409 2677
+86 (10) 6409 1944
ZC tian@caac.gov.cn

+86 (10) 8778 6815
+86 (10) 8778 6810
kangnan@atmb.net.cn

+86 (10) 8778 6737
+86 (10) 8778 6730
huyong@atmb.net.cn

+86 (10) 8778 6839
+86 (10) 8778 6830
liulujiang@atmb.net.cn

+86 (10) 8231 6281
+86 (10) 8232 8710

+86 (10) 6731 8866
steel de lee@163.com
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STATE/NAME

DESIGNATION/ADDRESS

TEL/FAX/-EMAIL

Mr. Bing Chen

Mr. Jiasheng Hao

Mr. Liu Peng Fei

Mr. Li Jing

HONG KONG, CHINA (5)
Mr. Richard Wu Chi-kwong

Mr. Peter P.W. Pang

Mr. Luk Kwing Man

Ms. Annie Mak Yuet Yan

General Manager
Civil Aviation Air Traffic Control

Technical Equipment Development Co., Ltd

16/F, Guanhai Tower, 8 Guancheng Yuan
Haidian District

Beijing

PEOPLE’S REPUBLIC OF CHINA

Engineer

Civil Aviation Air Traffic Control Technical

Equipment Development Co., Ltd.
16/F, Guanhai Tower, 8 Guancheng Yuan
Haidian District
Beijing
PEOPLE’S REPUBLIC OF CHINA

Engineer

The Second Research Institute of CAAC
No. 17, Second Ring Road South Section
Chengdu 610041

PEOPLE’S REPUBLIC OF CHINA

Engineer

The Second Research Institute of CAAC
No. 17, Second Ring Road South Section
Chengdu 610041

PEOPLE’S REPUBLIC OF CHINA

Chief Electronics Engineer

Hong Kong Civil Aviaton Department
3/F, Dragonair House

11 Tung Fai Road

Hong Kong International Airport
HONG KONG, CHINA

Senior Airworthiness Officer

Hong Kong Civil Aviation Department
10/F, Commercial Building

Airport Freight Forwarding Centre

2 Chun Wan Road

Hong Kong International Airport
HONG KONG, CHINA

Evaluation Officer

Hong Kong International Airport
4/F, Air Traffic Control Complex
Hong Kong International Airport
HONG KONG, CHINA

Air Traffic Control Officer

Hong Kong International Airport
4/F, Air Traffic Control Complex
Hong Kong International Airport
HONG KONG, CHINA

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

+138 0133 2668
+86 (10) 8200 0079
chatmb@163.com

+138 1101 2826
+86 (10) 8200 1606
xiaoniaohao@sina.com

+86(28)82909840
+86 (28) 8290 9867
popaliu84@126.com

+86 (28) 8290 9840
+86 (28) 8290 9867
jfm1113@163.com

+852 2591 5001
+852 2845 7160
rckwu@cad.gov.hk

+852 2769 7641
+852 2362 4250
pwpang@cad.gov.hk

+852 2910 6502
+852 2910 0186
tkmluk@cad.gov.hk

+852 2910 6067
+852 2910 6511
ayymak@cad.gov.hk
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STATE/NAME

DESIGNATION/ADDRESS

TEL/FAX/-EMAIL

Mr. Hui Man-ho

MACAO, CHINA (4)
Mr. Sun Shabo

Mr. Lo Veng Tong, Freeman

Mr. Hu Gaohong

Ms. Wong Pui Man

FI1JI ISLANDS (1)
Mr. Petero K. Delai

INDIA (2)
Mr. Anil Kumar Dutta

Mr. Jai Bhagwan Singh

Electronics Engineer

Hong Kong Civil Aviaton Department
3/F, Dragonair House

11 Tung Fai Road

Hong Kong International Airport
HONG KONG, CHINA

Consultant (CNS)

Civil Aviation Authority — Macao, China
Alameda Dr. Carlos D’ Assumpg¢ao
336-342, Centro Comercial Cheng Feng
18- andar

MACAO, CHINA

Senior Safety Officer (CNS)

Civil Aviation Authority — Macao, China
Alameda Dr. Carlos D’ Assumpg¢do
336-342, Centro Comercial Cheng Feng
180 andar

MACAOQO, CHINA

Acting Head of ATS Division
Administration of Airports Limited
Macau International Airport
MACAO, CHINA

Senior IT Engineer

Administration of Airports Limited
Macau International Airport
MACAO, CHINA

MACAOQO, CHINA

Manager, ATM Special Project/
Development Engineer
Airports Fiji Limited

Private Mail Bag

Nadi Airport

F1JI ISLANDS

General Manager (ATM)
Airports Authority of India
Rajiv Gandhi Bhavan
Safdarjung Airport

New Delhi 110003

INDIA

Joint General Manager (CNS)
Airports Authority of India
Rajiv Gandhi Bhavan
Safdarjung Airport

New Delhi 110003

INDIA

Tel: +852 2591 5035
Fax: +852 2845 7160
E-mail: mhhui@cad.gov.hk

Tel: +853 8796 4131
Fax: +853 2833 8089
E-mail: sbsun@aacm.gov.mo

Tel: +853 87964132
Fax: +853 2833 8089
E-mail: freemanlo@aacm.gov.mo

Tel: +853 8898 2826
Fax: +853 28861295
E-mail: hooverhu@ada.com.mo

Tel: +853 88982395
Fax: +853 8898 2387
E-mail: cecilwong@ada.com.mo

Tel: +679 6731728
Mobile: + 679 990-6101
Fax: +679 6725161
E-mail: peterod@afl.com.fj

Tel:  +91 (11) 2461 0776
Fax: +91 (11) 2461 0776
E-mail: akdutta@aai.aero

Tel:  +91(11) 2461 5030
Fax:  +91 (11) 2461 9159

E-mail: jbsingh@aai.aero
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STATE/NAME

DESIGNATION/ADDRESS

TEL/FAX/-EMAIL

INDONESIA (3)
Mr. Markus Paty

Mr. A. Budi Fathoni

Mr. Tian Kusdinar

JAPAN (3)
Mr. Takehiko Harada

Mr. Taketoshi Hirahara

Mr. Tempei Kondo

MALAYSIA (4)

Mr. Syed Syahrill Bin Syed

Salim

Dr Istas Fahrurrazi Nusyirwan

Chief of Communication Equipment and

Network
Directorate General of Civil Aviation
JI. Merdeka Barat No. 8
Jakarta 10110
INDONESIA

Staff of Air Navigation Aids and Surveillance

Facilities
Directorate General of Civil Aviation
JI. Merdeka Barat No. 8
Jakarta 10110
INDONESIA

Staff of Air Traffic Management
Directorate General of Civil Aviation
JI. Merdeka Barat No. 8

Jakarta 10110

INDONESIA

Special Assistant to the Director
ATC Division

Japan Civil Aviation Bureau
2-1-3, Kasumigaseki
Chiyodaku

Tokyo 100-8918

JAPAN

Chief of Aeronautical Radio Facilities
Air Navigation Engineering Division
Japan Civil Aviation Bureau

2-1-3, Kasumigaseki

Chiyodaku

Tokyo 100-8918

JAPAN

Assistant Manager

NEC Corporation

10 Nisshincho, 1-chome
Fuchu-shi

Tokyo 183-8501
JAPAN

Senior Assistant Director

Department of Civil Aviation Malasia
Air Traffic Management Sectgor

No. 27, Persiaran Perdana

Level 4, Block Podium B, Precinct 4
62618 Putrajaya

MALAYSIA

Researcher

Faculty Mechanical Engineering
Universiti Teknologi Malaysia
81310 UTM Skudai, Johor
MALAYSIA

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

+62 82122203299
+62 21 3507569
markuspaty @yahoo.com

+62 8563356444
+62 21 3507569
bfathoni@yahoo.com

+81 (3) 5253 8749
+81 (3) 5253 1664
harada-t463r@mlit.go.jp

+81 (3) 5253 8755
+81 (3) 5253 1663
hirahara-t2f9@mlit.go.jp

+81 (42) 333 1179
+81 (42) 333 1970
t-kondo@cw.jp.nec.com

+603 8871 4000 Ext. 4260
+603 8881 0530
Syahrill@dca.gov.my

+607 553 4756
+607 556 6159
istaz@mail.fkm.utm.my
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STATE/NAME

DESIGNATION/ADDRESS

TEL/FAX/-EMAIL

Mr. Saharudin Tuminran

Mr. Mohd Hakim Bin Sepihie

MONGOLIA (2)
Mr. D. Bayartogtokh

Mr. Yondon Erdenebat

MYANMAR (1)
Mr. Thet Lwin

NEPAL (2)
Mr. Pramod Nepal

Mr. Babu Raja Nakarmi

PHILIPPINES (2)
Ms. Melba S. Acurantes

Operation Manager

Department of Civil Aviation Malaysia
No. 8, JIn. Pengacara U1/48

Temasya Industrial Park

Shah Alam, Selangor 40150
MALAYSIA

Maintenance Engineer

Department of Civil Aviation Malaysia
No. 8, JIn. Pengacara U1/48

Temasya Industrial Park

Shah Alam, Selangor 40150
MALAYSIA

Chief Engineer of CNS Division
Civil Aviation Authority of Mongolia
Chinggis Khaan International Airport
Buyant-Ukhaa

Ulaanbaatar-34

MONGOLIA

Specialist of Monedlian

Civil Aviation Authority of Mongolia
Chinggis Khaan International Airport
Buyant-Ukhaa

Ulaanbaatar-34

MONGOLIA

Director (Communications)
Department of Civil Aviation
Yangon International Airport
Headquarter Buildings
Mingaladon Township
Yangon

MYANMAR

ATC Officer

Ministry of Tousism and Civil Aviation
Government of Nepal

Singhdurbar

Kathmandu

NEPAL

Manager

Civil Aviation Authority of Nepal
Teibhuvan Int’l airport Gauchew
ATSIPOS Dept.

Kathmandu

NEPAL

Assistant Facility-in-Charge
Manila Area Control Center

Civil Aviation Authority of the Philippines

NAIA road, Pasay city 1300
PHILIPPINES

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

+603 5569 1515
+603 5569 2525

dino@aat.my

+603 5569 1515
+603 5569 2525

hakim@aat.my

+976 11 281646

bayartogtokh@mcaa.gov.mn

+976 11 28204

yo_erdenebat@mcaa.gov.mn

+91 (1) 533 020
+91 (1) 533 016
lwin.cns@gmail.com
ddcom@dca.gov.mm

+977 (1) 421 1596
+977 (1) 421 1758
promodnepal@gmail.com

+977 (1) 425 4455
+977 (1)4471411
branakarmi@yahoo.com

+63 (2) 879 9182
+63 (2) 879 9182
ms_acurantes@yahoo.com
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STATE/NAME DESIGNATION/ADDRESS TEL/FAX/-EMAIL

Ms. Ma.Theresa L. Olpindo Acting Division Chief — Approach Division Tel: +63 (2) 879 9160
Air Traffic Service Fax: +63 (2) 879 9160
Civil Aviation Authority of the Philippines E-mail: limavic2000@yahoo.com
NAIA Road, Pasay City 1300
PHILIPPINES

REPUBLIC OF KOREA (6)

Mr. Kim Choon Oh Director Tel: +82 (2) 2669 6410
Ministry of Land, Transport and Maritime Fax: +82 (2) 6342 7299
Affairs E-mail: kcho2141@korea.kr

1-8, Byeoryang-dong, Gwacheon-si
Gyeonggi-do, 427-040

Seoul

REPUBLIC OF KOREA

Mr. Jang Tae Hyun Deputy Director Tel: +82 (2) 2669 6411
Ministry of Land, Transport and Maritime Fax: +82 (2) 6342 7299
Affairs E-mail: thchiang@korea.kr

1-8, Byeoryang-dong, Gwacheon-si
Gyeonggi-do, 427-040

Seoul

REPUBLIC OF KOREA

Mr. Son Dong Hwan Deputy Director Tel: +82 (2) 2669 6417
Ministry of Land, Transport and Maritime Fax: +82 (2) 6342 7299
Affairs E-mail: hand582@korea.kr

1-8, Byeoryang-dong, Gwacheon-si
Gyeonggi-do, 427-040

Seoul

REPUBLIC OF KOREA

Mr. Kim Ki Hyoun Assistant Director Tel: +82 (2) 2669 6414
Ministry of Land, Transport and Maritime Fax: +82 (2) 6342 7299
Affairs E-mail: kimhwalove@korea.kr

1-8, Byeoryang-dong, Gwacheon-si
Gyeonggi-do, 427-040

Seoul

REPUBLIC OF KOREA

Mr. Pak Seong Joon Manager Tel: +82 (32) 741 2756
Incheon International Airports Corporation Fax: +82 (32) 741 2700
424-47, Gong hang-gil, Jung-gu E-mail: sjpak@airport.kr

Incheon 400-700
REPUBLIC OF KOREA

Mr. Kang Si Seock Deputy General Manager Tel: +82 (2) 2660 2867
Korea Airports Corporation Fax: +82 (2) 2660 2870
78, Haneul-Gil E-mail: thin@airport.co.kr
Gangseo Gu

Seoul 157-711
REPUBLIC OF KOREA

SINGAPORE (5)

Mr. Yeo Cheng Nam Director (Aeronautical Telecommunications &  Tel: +65 6541 2442
Engineering) Fax: +65 6542 2447
Civil Aviation Authority of Singapore E-mail: yeo cheng_nam@caas.gov.sg

Singapore Changi Airport
P.O. Box 1, Singapore 918141
SINGAPORE
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STATE/NAME

DESIGNATION/ADDRESS

TEL/FAX/-EMAIL

Mr. Ho Wee Sin

Mr. Eng Chew Say

Mr. Joe Chua Wee Jui

Mr. Stephen Lim

THAILAND (1)
Mr. Pichai Thongsom

USA (3)
Mr. Don Walker

Mr. Doug Arbuckle

Mr. Brian Bagstad

Senior Engineer (Surveillance)

Civil Aviation Authority of Singapore
Singapore Changi Airport

P.O. Box 1, Singapore 918141
SINGAPORE

Inspector (CNS)

Aerodrome and Air Navigation Services
Regulation Divison

Civil Aviation Authority of Singapore

Singapore Changi Airport

P.O. Box 1, Singapore 918141

SINGAPORE

ATC Manager (Air Traffic Management
Systems)

Civil Aviation Authority of Singapore

Singapore Changi Airport

P.O. Box 1, Singapore 918141

SINGAPORE

Assistant Principal Engineer
ST Electronics Ltd

24 AngMoKio Street 65
Singapore 569061
SINGAPORE

Electrical Engineer

Airports Standard Bureau
Department of Civil Aviation

71 Soi Ngarmduplee, Rama IV Road
Bangkok 10120

THAILAND

Surveillance Team Lead

Federal Aviation Administration
Aviation Safety

17028 Flatwood Drive
Derwood, MD 20855

USA

Chief Scientist, Surveillance & Broadcast
Services

US FAA Air Traffic Organization

MS 251 Nasa LaRC

Hampton, VA 23681

USA

Senior ATO Representative

Asia Pacific Region

Federal Aviation Administration
FAA c/o American Embassy

27 Napier Road Jingapore 258058
SINGAPORE

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

Tel:
Fax:

E-mail:

+65 6595 6061
+65 6542 2447
ho wee sin@caas.gov.sg

+65 6541 2295
+65 6542 3869
eng_chew say@caas.gov.sg

+65 6595 6762
+65 6545 6516
joe_chua@caas.gov.sq

+65 64131537
+65 64131530
limhp@stee.stengg.com

+66 (2) 287 0320 Ext. 1160

pichai@aviation.go.th

+1 (202) 450 8186

don.walker@faa.gov

+1 (757 )846 4225

doug.arbuckle@faa.gov

+65 6474 9462

brian.bagstad @faa.gov
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STATE/NAME

DESIGNATION/ADDRESS

TEL/FAX/-EMAIL

International Organization
IATA (1)
Capt. Aric Oh

CANSO (1)
Mr. Chiang Hai Eng

Industrial Representative
AIRBUS (1)
Mr. Laurent Vidal

BOEING (1)
Mr. Roger Becker

COMSOFT (1)
Mr. Roger Becker

THALES (1)
Mr. Alvin Chew Wai Kong

Secretariat
ICAO (2)
Li Peng

Deputy Chief Pilot (Technical)
Singapore Airlines

Flight Operations Technical
(SIN-STC 04-C)

720 Upper Changi Road East
Singapore 486852
SINGAPORE

Direcror Asia Pacific Affairs
c/o Singapore Changi Airport
P.O.Box 1

Singapore 918141
SINGAPORE

Surveillance Systems Manager
Airbus CE

1 rond point Maurice Beltonte
31707 Blasnac Cedex

Haute Garonne

FRANCE

Department Manager
Comsoft GmbH
Wachhausstrasse 5
76227 Karlsruhe
GERMANY

Department Manager
Comsoft GmbH
Wachhausstrasse 5
76227 Karlsruhe
GERMANY

Regional Marketing Manager
Thales Solutions Asia

21 Changi North Rise
Singapore 498788
SINGAPORE

Regional Officer CNS

International Civil Aviation Organization

Asia and Pacific Office

252/1, Vibhavadee Rangsit Road
Ladyao, Chatuchak

Bangkok 10900

THAILAND

Tel: +65 6540 3694
Fax: +65 6542 9564
E-mail: aric_oh@singaporeair.com.sg

Tel: +65 6541 2007
Fax: +65 6543 4995
E-mail: hai.eng.chiang@canso.org

Tel: +33 (5) 6719 0580
Fax: +33 (5) 6193 9105
E-mail: laurent.vidal@airbus.com

Tel: +49 (721) 9497 3040
Fax: +49 (721) 9497 1950
E-mail: roger.becker@comsoft.aero

Tel: +49 (721) 9497 3040
Fax: +49 (721) 9497 1950
E-mail: roger.becker@comsoft.aero

Tel: +65 9797 1837

Fax: +65 6424 7101

E-mail:
Alvin.chew@asia.thalesgroup.com

Tel: +66 (2) 537 8189 Ext. 158
Fax: +66 (2) 537 8199
E-mail: PLi@icao.int
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STATE/NAME DESIGNATION/ADDRESS TEL/FAX/-EMAIL

Mr. Leonard C. Wicks Regional Officer ATM Tel: +66 (2) 537 8189 Ext. 152
International Civil Aviation Organization Fax: +66 (2) 537 8199
Asia and Pacific Office E-mail: LWicks@icao.int

252/1, Vibhavadi Rangsit Road
Ladyao, Chatuchak

Bangkok 10900

THAILAND
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TheAnal Particpants ListiriomKOREA

No Affiliation Position Name

1 Deputy Minister Dr. YEO Hyungkoo
2 Director General Mr. KIM Kiseok
3 Director, CNS Div. KIM Choon Oh

4 Deputy Director CHIANG Tae Hyun
5 BEOM Heut Bong

6 SON Dong Hwan

7 BAEK Jong Hoon
8 GANG Hun

9 YANG Chang Seang
10 KIM Ki Hyoun
11 Director, ATM Div. KIM Sang Soo
12 MLTM KIM Jeong Min
13 Republic of Korea CHANG Jae 500
14 Jung Chae Dong
15 KIM Do Wan

16 LEE Seon Yeob
17 SEONG Rak Seon
18 PAK Eun Gwi
19 Im Su Hee

20 LEE Sang Gon
21 CHO Young Hwan
22 KIM Myong Hak
23 Kim Shi Han
24 Kim Hyun Sae




25 Lee Gwang Jin
26 CHANG Sei Hoon
27 KANG Ji Seok
28 KIM Byong Kwang
29 KAC, ROK KWAK Hong Geun
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Attachment 2 to the Report

International Civil Aviation Organization

AUTOMATIC DEPENDENT SURVEILLANCE — ﬁ
BROADCAST SEMINAR AND ELEVENTH MEETING

OF AUTOMATIC DEPENDENT SURVEILLANCE — MLTM
BROADCAST (ADS-B) STUDY AND

IMPLEMENTATION TASK FORCE (ADS-B SITF/11) '\%ﬁg;’;‘

Jeju, Republic of Korea, 24-27 April 2012

LIST OF WORKING/INFORMATION PAPERS AND PRESENTATIONS

WP/IP/  Agenda Subject Presented by
SP No.
WORKING PAPERS
WP/1 - Provisional Agenda Secretariat
WP/2 2 Outcome of ADS-B SITF/10 and APANPIRG/22 on Secretariat
ADS-B
WP/3 2 APANPIRG/22 Outcomes — ATM Perspective Secretariat
WP/4 4 Review Terms of Reference and Tasks List of Secretariat
ADS-B Study and Implementation Task Force
WP/5 2 Review Report of the Seventh Meeting of South India and Secretariat
East Asia Bay of Bengal Sub-regional ADS-B
Implementation Working Group (SEA/BOB ADS-B
WG/T7)
WP/6 5 Guidance Material on Generation, Processing & Australia and
Sharing of Asterix Category 21 ADS-B Messages Hong Kong, China
WP/7 6 Guidance Material relating to Sharing ADS-B data Australia
with the Military
WP/8 6 AMC-20-24 in a RADAR Environment Australia
WP/9 7 ADS-B Implementation over the South China Sea CANSO
and the Bay of Bengal
WP/10 5 ADS-B SITF Task No. 13 — Amendments to the Australia
Australia ADS-B Rule
WP/11 7 CASA Update on Regulatory Developments and Australia
Further Avionics Mandates Applicable to Australian
Aircraft
WP/12 2,3 ATM and PBN Developments Relevant to the Secretariat
ADS-B SITF




WP/IP/ Agenda Subject Presented by
SP No.
WP/13 6 Review of Performance Framework Form for Secretariat
ADS-B
WP/14 8 Asia Pacific Regional Long Term Height IATA
Monitoring
WP/15 7 Status of ADS-B Avionics Equipage along ATS Hong Kong, China
routes L642/M771 for Harmonized ADS-B
Implementation
WP/16 6 Success of ADS-B Data Sharing between Indonesia Australia and Indonesia
and Australia
WP/17 6 India’s Preparedness towards Implementation of India
ADS-B and Outcome of BOBASIO/2 on
ADS-B Data Sharing
WP/18 5 Difference between DO-260, DO-260A and Hong Kong, China &
DO-260B Singapore
WP/19 5 ADS-B Data Collected and NUC Analysis Singapore
WP/20 6 Update on the ADS-B Collaboration Project in the  Indonesia, Singapore and
South China Sea Area Viet Nam
WP/21 6 ADS-B avionics Issues Experienced Australia
INFORMATION PAPERS
IP/1 - Meeting Bulletin Secretariat
IP/2 7 Making Operators aware of the Australian ADS-B Australia
Fitment Mandate applying in 2013
IP/3 2&3 Outcome of DGCA CONF/48 on ADS-B Secretariat
IP/4 6 Surveillance Systems in Cambodia Cambodia
IP/5 6 Review of Current ADS-B installation in Republic Republic of Korea
of Korea
IP/6 6 ADS-B Validation System Development Progress in Republic of Korea
Korea
IP/7 6 Update Surveillance Activities in Japan Japan
IP/8 6 Progress on Possible Project: Papua New Guinea Papua New Guinea and
(PNG) & Australia & Indonesia Australia
IP/9 6 Report of FAA ADS-B Activities USA
IP/10 6 Potential ADS-B Ground station to be shared in Indonesia

Indonesia




WP/IP/  Agenda Subject Presented by
SP No.
IP/11 6 Introduction to Automatic Dependent China
Surveillance-Broadcast (ADS-B) in China
IP/12 8 CAAC TEDC WAM/MLAT and ADS-B Security China
IP/13 6 ADS-B Surveillance Implementation in Fiji Fiji
PRESENTATIONS
SP/1 ADS-B in Context Australia
SP/2 ADS-B in APAC and ADS-B Benefits CANSO
SP/3 IATA View on ADS-B IATA
SP/4 ADS-B Development and Implementation Plan Republic of Korea
SP/5 Regulatory Plan to support the future ATM system Australia
in Australia — Update on CASA Rulemaking in the
year since SITF/10
SP/6 ADS-B Regulations, Standards and Guidance FAA/USA
SP/7 A Briefing of ADS-B (OUT) Applications/Projects China
in China
SP/8(A) ADS-B Out (Airborne Dependent Surveillance Airbus
Broadcast)
SP/8(B) ATSAW (Airborne Traffic Situational Awareness) Airbus
SP/9 ADS-B - A Boeing Perspective Boeing
SP/10 ADS-B Out, In and GNSS Requirements Update Rockwell Collins
SP/11 ADS-B Avionics Solutions Thales
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