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1. INTRODUCTION  
 
1.1 The Seminar on Space-based ADS-B and the Tenth Meeting of the South East Asia 
and Bay of Bengal Sub-Regional ADS-B Implementation Working Group (SEA/BOB ADS-B WG/10) 
were held in Singapore from 11 to 13 November 2014.  The events were hosted by the Civil Aviation 
Authority of Singapore (CAAS) at the Grand Copthorne Waterfront Hotel.  
 
2.  ATTENDANCE 
 
2.1 70 Participants participated in the seminar and the meeting. They were from Australia, 
Bangladesh, China, India, Indonesia, New Zealand, Pakistan, Singapore, Sri Lanka, Thailand,  
Viet Nam, CANSO, IATA and IBAC. Representatives from ENAV and NAVCANADA contributed 
the events. Industry from Aireon, Thales Alenia Space and COM Space also provided input to the 
Seminar.  List of participants is at Attachment 1. 
 
3. OPENING OF THE EVENTS 
 
3.1  On behalf of the ICAO Regional Director Mr. Arun Mishra, Mr. Shane Sumner, 
Regional Officer ATM expressed appreciation to CAAS for hosting the Seminar and recalled relevant 
outcomes from ICAO on spaced based ADS-B.  Mr. Lo Weng Kee, Deputy Director (Engineering 
Operations) CAAS and moderator for the Seminar extended warm welcome to all the participants and 
highlighted the objective of the Seminar. 
 
3.2                   On behalf of CAAS, Mr. Soh Poh Theen, Deputy Director General (ANS) opened the 
Working Group meeting and highlighted the rapid development of civil aviation and importance to 
enhance air navigation systems to cope with the requirement. Mr. Li Peng, Regional Officer CNS 
thanked the host and Administrations for their continuous support to ICAO regional activities.  
 
3.3  Mr. Yeo Cheng Nam, Director (Aeronautical Telecom & Engineering) CAAS was the 
moderator for the meeting.  Mr. Li Peng and Mr. Shane Sumner from ICAO Asia and Pacific Office 
provided the Secretariat support. 
 
4. ORGANIZATION, WORKING ARRANGEMENTS AND LANGUAGE 
 
4.1                The meeting met as single body through the meeting except the last session of the first 
day of the meeting, when that 2 Ad Hoc working groups established to deal with the SEA and BOB 
Sub-regional activities met.   
 
4.2  The working language was English only inclusive of all documentation and this 
Report.  A total of Twelve (12) Working papers and Six (6) Information papers were considered by the 
meeting.  A  List of Working Papers, Information Papers and Seminar Presentations for the eventsis  
at Attachment 2. 
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 Seminar on Space-based ADS-B 
 
0.1 The following subjects were covered by the Seminar: 

 
- System concept and performance of space based ADS-B; 
- CONOPS and ATM applicability of  space based ADS-B; 
- Introduction on Satellite Payload for Space-based ATS; 
- Case study by Navcanada; 
- Case study by ENAV, Italy; 
- Introduction on space with ADS-B with COMX-1 satellite mission; 
- Australia’s position on space based ADS-B. 

 
Main outcome of seminar was recorded as follows: 
 
1)  Space-based ADS-B has been endorsed by ICAO, so it is good to learn more about it 
and be updated about its status as well as upcoming activities.  It is appropriate to have this Seminar, 
one day before the 10th meeting of the ICAO South-East Asia and Bay of Bengal Sub-Regional ADS-B 
Implementation Working Group Meeting so that meeting participants could be updated about this 
surveillance alternative/tool with great potential. 

 
2)  Aireon gave 2 presentations, sharing with the participants about its development and 
schedule of space-based ADS-B. Full surveillance coverage is expected by end 2017, with test 
validation possible to be carried out in late 2016. Aireon also shared with the participants about its 
Cost-Benefits Analysis (CBA).  From the subsequent Seminar discussion, it could be seen that 
individual State would have to do its own CBA, taking into account its own requirements, FIR and 
airspace configurations,  terrain, etc. as there would not be a one-size- fits-all template relevant to all 
States. 

 
3)  Thales Alenia Space gave a presentation about its satellite payloads for space-based 
Air Traffic Services (ATS), among which include space-based ADS-B with communications 
infrastructure.  The participants were informed that an European Satellite Operator is now looking into 
the use of Thales’ space-based ATS payloads on board its satellites. 

 
4)  GomSpace also presented the first results of its space-based ADS-B with the GOMX-1 
satellite mission, which were encouraging. Participants were informed about possibility of having 
custom-built space-based ADS-B coverage with the GomSpace’s satellites.     

 
5)  Airservices Australia presented its approach to Space Based ADS-B which was to 
encourage those with strong business cases and to consider carefully the use of ADS-B from space 
taking into account performance , risks and costs.  

 
6)              Nav Canada and ENAV of Italy, pioneer users of satellite-based ADS-B also shared 
with the participants about their considerations and approaches in adopting this new surveillance 
technology.  

 
7)  On behalf of the participants, the Seminar moderator thanked the industry partners, 
ANSPs, airlines, international organisations for coming all the way to Singapore to share the latest 
happenings about space-based ADS-B.  Moderator also thanked ICAO Regional Officers and CAAS 
for organising this informative Seminar.  
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Agenda of the SEA/BOB WG/10 Meeting 

 
1.1           The agenda item presented in WP/01 was adopted without change. 

 
 

Agenda Item 2:  Review the outcome of ADS-B SITF/13 and APANIRG/25  
 

 Outcomes of ADS-B SITF/13 and APANPIRG/25 (WP/02) 
 
2.1  The meeting reviewed the outcomes of the 25th Meeting of the Asia/Pacific Air 
Navigation Planning and Implementation Regional Group (APANPIRG/25, 8-11 September 2014), 
which had reviewed the outcomes of CNS SG/18 meeting including the 13th Meeting of the Automatic 
Dependent Surveillance – Broadcast Study and Implementation Task Force (ADS-B SITF/13, Hong 
Kong China, 22 – 25 April 2014) and the outcomes from SEA/BOB ADS-B WG/9.    
 
2.2             The meeting noted the Conclusions agreed by APANPIRG and follow-up action taken 
by the Secretariat as follows:  

 
 Conclusion 25/40 – revised ADS-B Implementation and Guidance Document  
 

That, the revised ADS-B Implementation and Guidance Document (AIGD) provided in 
APANPIRG/25/WP09, Appendix T (including T2) be adopted. 
(Follow-up State Letter T 8/10.21:AP146/14 (CNS) dacted 1 October 2014) 

 
Conclusion 25/41 – Flight Plan Item 10 ADS-B Indicators  
 
That,   That, ICAO be invited to consider to amend relevant contents in Doc 4444   
PANS/ATM Appendix 2 (A2-7) and Appendix 3 (A3-13) as shown below: 
 
o E Transponder — Mode S, including aircraft identification, pressure-altitude and 

extended squitter (ADS-B out) capability 
 

o L Transponder — Mode S, including aircraft identification, pressure-altitude, 
extended squitter (ADS-B out) and enhanced surveillance capability 
 

o B1 ADS-B with dedicated 1 090 MHz ADS-B “out” capability using 1 090MHz 
extended squitter 
 

o B2 ADS-B with dedicated 1 090 MHz ADS-B “out” and “in” capability using 1 
090MHz extended squitter. 
(to be reviewed by ANC by the end of 2014) 
 

Conclusion 25/42 – Regulations for Compliance of ADS-B Transmissions 
 
That, States be urged to implement regulations to give effect to Regional 
Supplementary Procedure Serial APAC-S12/10 – MID/Asia 5-3 to ensure that all 
aircraft transmitting ADS-B are compliant with the standards. 
 
(Note:  This is 1st half of draft Conclusion 18/18 of CNS SG based on Draft 
Conclusion 13/4 of the ADS-B SITF) 
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2.3 APANPIRG/25 formed an ad hoc working group to further consider Conclusion 13/4 
of ADS-B SITF. The outcomes of the ad hoc group were further discussed under Agenda Item 3 
WP/04. 
 
2.4 In response to the CNS and ATM sub-groups’ consolidated report on proposed  
follow-up actions to the recommendations of the 12th Air Navigation Conference (An-Conf/12, 
Montreal, 19 – 30 November 2012) APANPIRG/25  adopted the following Conclusion: 
 

Conclusion APANPIRG 25/27 – AN-Conf/12 Recommendations  
 

That, the regional response to the Recommendations of the AN-Conf/12, in 
APANPIRG/25/WP09 Appendix A and flimsy 2 be adopted as guidance for 
consideration by the States. 

 
2.5 The APANPIRG future work programme recorded that New Zealand had offered to 
host the ADS-B Seminar and ADS-B SITF/14, scheduled for 14-17 April 2015.  New Zealand advised 
the meeting that the SITF meeting would be held in Christchurch. 

 
 
Agenda Item 3:   Review implementation and coordination activities and sub-regional  
  implementation plans 

 
ADS-B and MLAT Implementation Plan in Bangladesh (IP/02) 

 
3.1 The meeting was informed that Bangladesh had undertaken a Public – Private 
Partnership project that included installation of primary and secondary surveillance radars (PSR and 
SSR) at Dhaka and Chittagong, and 4 ADS-B ground stations at Dhaka, Cox’s Bazaar, Barisal and 
Saidpur.  The ADS-B installations were intended as both a backup to current and proposed radar 
systems, and to fill the surveillance coverage gap in the Bay of Bengal area. 
 
3.2  The project also included a Multilateration (MLAT) system at Dhaka to provide 
surveillance for surface movement control, supplemental TMA coverage and as a backup to SSR. 

 
3.3  Surveillance data from ADS-B, PSR/SSR and MLAT systems would be integrated 
with the new ATM automation system.  The project was expected to be completed by December 2017.  
 
3.4  Bangladesh was willing to share ADS-B data and VHF air/ground communications 
with neighboring States. 

 
Update on ATC Surveillance Activities in Australia (IP/03) 

 
3.5  Australia provided updates on ATM surveillance activities including the Australian 
Mode S Terminal Area Radar Replacement (AMSTAR) project and En-Route Radar Replacement 
Project (ERRP), the Wide Area Multilateration (WAM) systems in Tasmania and Sydney, and the 
Advanced Surface Movement Guidance and Control Systems (A-SMGCS) at Melbourne, Sydney and 
Brisbane. 

 
3.6  33 ADS-B sites were currently operational, and additional ADS-B data was received 
from operational WAM systems.  13 new ADS-B ground stations were planned to be installed from 
2014 to 2016, together with improvements to the digital communications network carrying ADS-B 
data from the ground stations to ATC centres. 
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3.7  The Defense Radar Filter (DRF) Project was progressively transitioning data from 
military-operated radars that were used for civilian ATC purposes to a new IP-based radar data 
communications system. 
 
3.8 An update was provided on ADS-B equipage rates for aircraft operating above F285 
before and after the effective dates of equipage mandates (Table 1), and for aircraft operating at all 
levels in the period August 2011 to July 2014 (Figure 2) 

 
ADS-B Flights Planned Above 

FL285 02 Dec 2013 10 Mar 2014 13 Sep 2014 

Major Airlines 95% 99% 99% 

Biz Jets 39% 62% 73% 

Turboprops 39% 63% 90% 
 

Table 1: ADS-B Equipage Before and After Mandates 
 

 
Figure 2:  Increase in ADS-B Equipped Flights 

 
3.9 The next significant date would be the introduction of a a mandate for the carriage and 
use of ADS-B for all aircraft operating within 500NM East/North of Perth to enhance ATC services in 
Western Australia, and for all aircraft operating at A-SMGCS airports to have Mode S. This applies in 
Australian airspace (domestic and foreign aircraft) from 4th February 2016. 
 
3.10  Information was also provided on the total program of current and future requirements 
for the carriage and use of Mode S and ADS-B, flight planning and detection of Mode S capability, 
operational use of Flight ID from radar, and the use of Mode S Downlinked Aircraft Parameters 
(DAPs) to enhance current and future ATM in Australia. 
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  ADS-B Implementation Plan in Sri Lanka (IP/05) 
 
3.11  The meeting was informed of Sri Lanka’s ADS-B implementation plan, including the 
establishment of 5 ADS-B ground stations.  A central processor for distribution of received ADS-B 
data, including the capability for sharing ADS-B data with neighbouring States, was also planned.  
Stand-alone Air Situation Displays (ASDs) would initially be used, with ADS-B data later integrated 
into the Colombo Area Control Centre and Bandaranaike International Airport ATM systems. 
 
3.12 It was estimated that the ground stations and central processor would be ready for 
operational trials by 4th Quarter 2014.  An AIC on the introduction of ADS-B services within TMA of 
Colombo FIR had been issued on 10 November 2014 (A02/14) with effective date from 1 September 
2015. 
 

ADS-B Implementation in Sanya FIR (IP/06) 
 
3.13  China informed the meeting that in order to provide ADS-B based surveillance 
capability for ATS routes L642 and M771 to achieve seamless implementation, China undertook an 
implementation ADS-B project in Sanya FIRs. The project includes four ADS-B ground stations, 
ATM Automatic system upgrading, ADS-B information network and GPS RAIM system. The 
structure and configuration of the system was introduced. It was also clarified that ADS-B trial 
operations was provided and the ATM Automatic System was being upgraded to be integrated with 
ADS-B input. It was further informed that Sanya FIR was covered by SSR.  
   

        Indonesia Updates 
 

3.14  It was informed that Indonesia planned to mandate ADS-B equipage from 25 June 
2015 for 3 ATS routes: B472, M768, R592, subject to safety assessment process.  IATA commented 
that this was different from the existing AIP SUPP (for a defined air space), and urged Indonesia to at 
least issue a NOTAM to promulgate the amended requirements. 

 
Update on the ADS-B Collaboration Project in the South China Sea (WP/12) 
 

3.15    Singapore presented the progress of the South China Sea collaboration project among 
Indonesia, Singapore and Vietnam and announced that it has been operationalised. The separation 
between aircraft were reduced from 50NM to 40NM on   12 Dec 2013 and further reduced to 30NM 
on 24 Jul 2014. It is expected that the separation will be further reduced in 2015. Singapore also 
highlighted some issued faced during the implementation. These issues include the difficulties faced 
when doing the safety case for ADS-B under radar environment.     
 

Outcomes of the Ad-Hoc Working Group on the Review of APANPIRG 
Conclusions Relating to ADS-B (WP/04) 
 

3.16  ADS-B SITF/13 had developed a draft Conclusion inter alia proposing that 
Administrations may elect to either require or not require the operational approval of the State of 
Registry for aircraft transmitting ADS-B data and receiving an ADS-B service.  In considering the draft 
Conclusion, APANPIRG/25 had formed an ad-hoc group to reach a consensus on the requirement or 
otherwise for aircraft operators to have operational approval for ADS-B from the State of Registry.  
 
3.17         The meeting discussed the outcomes from the Ad Hoc Working Group which had met 
by web-conference on 4 November 2014, and agreed to the following Draft Conclusions: 
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Draft Conclusion SEA/BOB ADS-B WG 10/1– Airworthiness and filtering 
process for ADS-B Avionics Equipage 
 
That, considering the need to harmonize States’ practices  regarding Airworthiness and 
Operational Approval for ADS-B Avionics Equipage, and the outcomes of the Ad hoc 
working group on the review of the APANPIRG Conclusions 21/39, 21/40 and 20/54, 
and specifically that: 
 
i)  in the light of experience, an operational approval from the State of Registry is 
neither an efficient nor a sufficient safety barrier against avionics transmitting 
misleading or non-compliant ADS-B; 
 
ii)  in the light of experience, ADS-B data compliant with ICAO Annex 10, but 
transmitted from airframes having no operational approval from the State of Registry, 
contribute to the safety and efficiency of ATS services and provide concerned users 
with a better service;  
 
iii)  both APANPIRG Conclusion 25/42 on regulations for Compliance of ADS-B 
Transmissions, urging States to implement regulations to give effect to Regional 
Supplementary Procedure Serial APAC-S12/10 – MID/Asia 5-3 to ensure that all 
aircraft transmitting ADS-B are compliant with the standards, and Conclusion 20/54  
about Regional ADS-B Equipage Requirement and the certification process, constitute 
a first safety barrier to misleading and non-compliant ADS-B transmissions; 

 
iv)  in the light of experience, a monitoring of  misleading and non-compliant 
ADS-B transmissions and reactive filtering out of concerned aircraft (black list), and 
necessary follow-up with concerned operators, and their state regulators for the foreign 
registered aircraft, is an efficient second safety barrier to misleading and  
non-compliant ADS-B transmissions;  
 
v)  in the light of experience, that air crew are already experienced in correct 
operation of ATC transponder and GPS systems, and that there is no ADS-B OUT 
specific action that the flight crew can take, and that whilst desirable, ADS-B OUT 
training has minimal (if any) impact on the safety and efficiency of ADS-B OUT 
based operations; and   
 
vi)  in the light of the similarity of ADS-B systems to ATC transponder systems, 
and the fact that ATC transponder systems do not require operational approval. 
 

States be urged to: 
 
a)  consider that no operational approval for ADS-B OUT operations is 
required while reminding airlines, operators, manufacturers and industry of 
their obligations including training and maintenance aspects;  

 
b)  monitor ADS-B transmissions from aircraft and take action to ensure 
compliance with Regional Supplementary Procedure MID/ASIA Section 5.5; 
and 
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c)   provide capabilities to either  
 

-  reject ADS-B data from aircraft which are known to transmit 
misleading ADS-B data until corrective actions have been successfully 
conducted; or 
 
-  implement procedures to ensure that such aircraft are safely managed;  

 
Draft Conclusion SEA/BOB ADS-B WG 10/2 – Template for promulgation of 
ADS-B Avionics Equipage Requirements 
 
That, based on APANPIRG Conclusion 20/54, States intending to implement ADS-B 
based surveillance service for a defined airspace and having not published regulations 
be urged to promulgate mandating rules for ADS-B Avionics Equipage Requirements 
as soon as possible using the following template: 

 
On and after dd/mm/yyyy, if an aircraft operates on airways (insert routes)…………at 
or above FLXXX……….(or in defined airspace boundaries ……………. at or above 
FLXXX): 

 
the aircraft must carry serviceable ADS-B transmitting equipment that has been 
certificated as meeting EASA AMC 20-24, or FAA AC No. 20-165A – Airworthiness 
Approval of ADS-B, or meets the equipment configuration standards in Appendix XI 
of Civil Aviation Order 20.18 of the Civil Aviation Safety Authority of Australia;  
 
An aircraft carrying 1 090 MHz extended squitter (1090ES) ADS-B equipment shall 
disable ADS-B transmission unless: 
 
a) the aircraft emits position information of an accuracy and integrity consistent 

with the transmitted value of the position quality indicator; or 
 
b) the aircraft always transmits a value of 0 (zero) for one or more of the position 

quality indicators (NUCp, NIC, NAC or SIL); or 
 
c) the operator has received an exemption granted by the appropriate ATS authority. 

 
Note:  This Conclusion supersedes APANPIRG Conclusion 21/39 
 
 
Draft Conclusion SEA/BOB ADS-B WG 10/3 – Guidelines for Airworthiness 
Approval for ADS-B Avionics Equipage 
 
That, States be advised to use the guidelines provided in Appendix A for 
Airworthiness Approval for ADS-B Out Avionics Equipage. 
 
Note:  This Conclusion supersedes APANPIRG Conclusion 21/40 
 
 
Benefits of Cross Border ADS-B Data Sharing (WP/10) 

 
3.18        Singapore presented the benefits of cross-border data sharing. The benefits include 
improved situation awareness for ATC as the controller is able to detect unreported deviations and get 
better traffic information. With the implementation of ADS-B, longitudinal separation between suitably 
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equipped aircraft has been reduced from 50NM to 30NM. More aircraft is assigned their optimum 
heights. Less greenhouse gases were emitted due to better fuel efficiency. 
 
3.19                 The meeting recalled that previously, CANSO together with CAAS, FAA and IATA 
conducted a cost benefit study on the South China Sea collaboration project, based on projected figures 
and several assumptions. In view that the project is now operational, the meeting recommended that a 
similar cost benefit study should be done based on actual figures.  
 
3.20   Accordingly, Singapore agreed to work with CANSO, FAA and IATA to examine the 
previous cost-benefit study with a view to quantifying the benefits and dis-benefits of the ADS-B 
mandate (ACTION ITEM 1). 
 

Outcome of the SEA/BOB ADS-B WG/9 (WP/05) 
 

3.21  The meeting reviewed the outcomes of SEA/BOB ADS-B WG/9, States were 
requested to update the ADS-B Implementation Status and further coordinate implementation actions 
based on the agreed items at previous meeting.  
 
                         Review of outcome of South East Asia (SEA) and Bay of Bengal (BOB)  
 Sub-regional Projects 

 
3.22 The meeting reviewed the updates of the Sub-regional ADS-B implementation 
projects as presented by the Ad Hoc working groups at SEA/BOB WG/10 meeting. The discussions 
were based on the outcome of previous meetings of the SEA/BOB WG/9.  The outcome of discussions 
by Ad Hoc working groups is provided in Appendix B to this Report which could serve as a basis for 
further development of the sub-regional implementation plans at its next meeting. 
 
3.23 The meeting urged India and Myanmar to sign the agreement on data sharing by the 
end of 2014. 
 
3.24 IATA suggested that Philippines’ intentions for ADS-B implementation were not 
clear, and that this was a significant component of South China Sea surveillance improvement.  The 
Secretariat would correspond with Philippines to obtain firm information on their plans for ADS-B 
ground-station installations (ACTION ITEM 2). 
 
3.25               The meeting also reviewed the ADS-B Implementation Status in the APAC Region. 
The updated status is provided in the Appendix C to this Report.  
 
         
Agenda Item 4: Report on ground system and avionics performance monitoring and 

improvement in compliance 
                   
                  Monitoring of the ADS-B stations and the avionics (WP/11) 
 
4.1  Singapore presented her monitoring of the ADS-B stations and the avionics. It was 
observed that while the performances of the ADS-B stations are good enough for operations, the 
performance is nowhere close to the theoretical figure. Singapore shared that, about 90% of the 
airframes were equipped with DO-260 avionics, about 6% were equipped with DO-260A avionics and 
4% were equipped with DO-260B avionics. 
 
4.2  In October, an aircraft indicated good NUC while the showing misleading position 
data. It was observed that initially, the ADS-B data reflected the correct position. When the aircraft 
made a turn at a way-point, the ADS-B data indicated that the aircraft was still travelling straight. The 
transponder corrects this error only after more than 30NM of misleading data. Air service Australia has 
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reported the problem to Boeing and Boeing is conducting the investigation with the support of 
Australia, Canada and Singapore. Australia advised that this anomaly was had been observed in one 
new aircraft only, and had been rectified by replacement of the aircraft’s integrated surveillance 
equipment. The relevant avionics parts were sent back to Boeing for analysis. (Action Item, provided 
feedback to States/Administrations). 
 

ATC Procedures for Surveillance Anomalies (WP/07) 
 

4.3  Australia presented the paper sharing their operational ATC procedures to ensure 
overall system integrity through the systematic identification and reporting of radar or ADS-B 
anomalies. 
 
4.4  Australia agreed to prepare working papers and a tutorial on the reporting and analysis 
processes, and recommendations, for consideration by next meeting of the ADS-B SITF  
(ACTION ITEM 3).  The meeting also discussed the need to update the Regional ADS-B 
Implementation and Operations Guidance Document (AIGD).  Australia, Singapore and Thailand 
would jointly address this task, with Singapore agreeing to take the lead role. 
 

ADS-B Implementation Related Issues (WP/08) 
 
4.5 India identified some issues in the working paper related to regulatory approval for use 
of ADS-B. While analysis of ADS-B data had indicated that the latest ATM automation systems were 
equipped with robust checking and alerting functions, the regulatory authority’s interpretations of 
potential vulnerabilities had impeded ADS-B implementation.  

 
4.6  India suggested that those States that had approved ADS-B for operational use could 
share their experience in the context of potential vulnerabilities, to best practices to be considered by 
other States seeking regulatory approval.  The meeting was invited to consider that ADS-B SITF 
should develop guidance material addressing potential vulnerabilities, to support States’ regulatory 
framework for operational use of ADS-B. 
 
4.7  The meeting discussed security vulnerabilities, including the need to ensure that the 
safety benefits of ADS-B were not sacrificed for overly conservative responses to perceived 
vulnerabilities that already existed in other surveillance systems.  It was further mentioned that State 
laws should have already provided legal protecting safety services from security threats. 
 
  Updates on ADS-B Implementation in Hong Kong China (IP/04) 
 
4.8  Hong Kong China was unable to participate in the meeting. The following updates on 
the latest development were provided to the meeting through the Secretariat. 
 
4.9                   Implementation of ADS-B operation in Hong Kong FIR was re-scheduled to 
December 2016. An AIP Supplement was issued on 29 August 2014 to notify airspace users on the 
change.  
 
4.10  Regarding the proposal to establish an ADS-B Avionics Problem Reporting Database 
(APRD) for sharing of monitoring results of avionics performance of ADS-B aircraft for the region, 
Hong Kong China has been working with the ICAO RSO to develop detailed specifications of the 
database, as well as a prototype to illustrate the look-and-feel of the database, with inputs/comments 
from Singapore and Australia.  During the CNS SG/18 meeting held in July 2014, Hong Kong China 
presented a working paper outlining the proposal and progress in establishing the APRD with a view to 
enhancing aviation safety for the Region, which gained support and endorsement from the meeting.  A 
Discussion Paper would be presented in the coming 51st DGCA Conference to provide the latest 
update while seeking support from the Conference. 
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Agenda Item 5: Review of ToR of the SEA/BOB ADS-B Working Group 
 

Future Focus of the Working Group (WP/09) 
 
5.1  A proposed future direction for the SEA/BOB ADS-B WG was presented by 
Singapore. The paper noted that while many States had either implemented or commenced 
implementation of ADS-B, the progress of regional collaboration was slow.  Since establishment of the 
Working Group 7 years ago it had identified at least 8 collaboration projects.  Only 4 collaboration 
agreements had been made and implemented, involving only 6 Administrations (Australia, China, 
Hong Kong China, Indonesia, Singapore and Viet Nam). 
 
5.2              The Working Group discussed the possible areas of focus for the Working Group in 
future. It was noticed that while several data-sharing projects were identified in the past, the 
implementation progress has been slow.  Data sharing is the key to provide seamless ATM and is 
therefore important. The Working Group discussed and was of the view that it would be useful if 
ICAO could highlight the importance of data-sharing to the top management of administrations. The 
Working Group hence formulated the following Recommendation:  
 

That, ICAO Secretariat is invited to highlight the importance and the very slow 
progress of cross-border ADS-B data sharing during the DGCA conference 

 
5.3 The meeting also noted that there were a lack of separation minima standards for 
ADS-B with CPDLC and ADS-B with “DCPC” type (i.e., without operators) of Satcom voice, in 
remote areas. The availability of such standards would provide benefits to the aviation community. In 
view of this, the Working Group formulated the following draft conclusion: 
 

 Draft Conclusion SEA/BOB ADS-B WG 10/4 – Need guidance on separation 
Minima 

 
That, ICAO (SASP) be invited to study the separation minima that can be applied 
using ADS-B with CPDLC and ADS-B with “DCPC” type (i.e., without operators) of 
Satcom voice in remote area space outside the range of VHF voice communications of 
the responsible ATC unit. 

 
5.4 With the emerging of space-based ADS-B, it would also be useful to study its 
application in the Asia Pacific region. For benchmarking individual system’s performance, it would be 
necessary to work out the required ADS-B performance standards.  The Working Group formulated the 
following draft Decision: 
 
                          Draft Decision SEA/BOB ADS-B WG 10/5 – Study the application of space based 

ADS-B 
 
That, the ADS-B SITF Task Force be invited to  
 
a)  study the application of space-based ADS-B in the Asia Pacific region; and 

                           
 b) develop recommendations on the required performance standards for ADS-B. 

 
5.5  It was noted in the paper that some States may have faced a number of challenges 
including political, resource, ATC automatic system upgrading and communication between ANSPs.   
 
5.6  It was also informed that OPLINK Panel (Operational Data Link working group) was 
developing the concept of Performance Based Communications and Surveillance (PBCS), for which 
the Working Group or the ADS-B Study and Implementation Task Force could establish a list of 
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Required Surveillance Performance (RSP) specifications for ADS-B, with consequent monitoring of 
performance against the specifications. Navcanada recommended that the WG may also consider to 
develop operational concept of using combinations of different communication means with ADS-B 
such as CPDLC and SATCOM Voice which would contribute study by relevant panel at global level. 

 
5.7  The member Administrations participated meeting provided their view on the future 
direction and focus of the WG. Some common points included the following: 

 
  Based on current TOR, focusing on phase II of South China Sea.  Documented 

case studies of successes and of problems and solution; 
 

 Addressing of operational approval for using  ADS-B based surveillance service 
issues with DGCA; 
 

 Continue efforts on data sharing and collaborations projects; 
 

 Identification of implementation issues and solutions; 
 

 Clear distinction of roles between WG and SITF, and ensuring WG won’t do 
unnecessary duplication work with other groups; 
 

 Better documentation of the challenges and successes for the benefit of other 
States that could learn from the world-leading work of Asia/Pacific; 
 

 Need to study using ADS-B to replace SSR, with a view to making 
recommendations to States with little resources. 

 
5.8  The meeting discussed the need for greater understanding and engagement by 
regulatory authorities.  It was recommended that a seminar oriented specifically towards regulator 
education and guidance should be organized.  
 

 Review of Terms of Reference of the SEA/BOB ADS-B Working Group (WP/03) 
 

5.9 The meeting reviewed the ToR of the SEA/BOB ADS-B Working Group. Based on 
the discussions on WP/09, the meeting agreed to slightly amend the ToR to include “to identify 
implementation issues and propose solutions for the identified issues”.  Accordingly, the meeting made 
following Decision: 
 

 Decision SEA/BOB ADS-B WG 10/6 - Revised ToR of the SEA/BOB ADS-B 
Working Group 

 
That, the revised TOR of SEA/BOB ADS-B Working Group provided in Appendix D 
to this Report be adopted.  

 
 

 Review Action Items for the SEA/BOB ADS-B WG (WP/06) 
 
5.10  The meeting reviewed the actions items resulted from the SEA/BOB ADS-B WG/8 
and WG/9 meeting, most of which were completed by ADS-B SITF/13 meeting.  The list of action 
items updated by the meeting is provided at Appendix E. 
 
5.11                  Australia was requested to provide clarification on applicability of ICAO Circular 326 
AN188 in complexity air space including the definition of the low-complexity (ACTION ITEM 4).   

 



12 Summary of Discussions  

Agenda Item 6: Date and venue for the next meeting and any other business 
 
6.1 The meeting identified the need to organize another meeting to progress 
implementation of the sub-regional plan. The Secretariat will coordinate with member States of the 
Working Group for hosting the next SEA ADS-B WG meeting in late 2015. The exact dates will be 
informed to the members States by the Secretariat at due course. 
 
6.2                    IATA indicated that a WP on data sharing over FIR boundaries using potential spaced 
based ADS-B will be prepared for the next meeting of ADS-B Study and Implementation Task Force 
in April 2015. 
 

Note of appreciation 
 
6.3 The meeting expressed its appreciation and gratitude to the Civil Aviation Authority of 
Singapore for hosting the events and the excellent arrangement made for the participants including a 
visit to the new air traffic management system at the Singapore Air Traffic Control Centre.  
 

 
 

 _ _ _ _ _ _ _ _ _ _ 
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          Guidelines for Airworthiness and Operational Approval for ADS-B Avionics Equipage 
 
 
a)     The airworthiness compliance of the aircraft under the airframe OEM Type Certificate approval 
in the Airplane Flight Manual, in an AFM supplement or other appropriate airworthiness documentation 
is normally accepted by the State of Registry. If the aircraft does not have an existing certification, 
compliance with Appendix XI of CASA CAO 20.18 specified requirements needs to be established; 
http://www.casa.gov.au/wcmswr/_assets/main/download/orders/cao20/2018.pdf 
 
b)     The continuing airworthiness of ADS-B system must be assured. Existing established 
maintenance practices or a proposed maintenance programme for the aircraft needs to be reviewed to 
ensure that it meets relevant requirements. This is typically a demonstration that ADS-B is included as 
part of the normal maintenance process in the documentation provided; (NB: most ADS-B systems 
comprise transponder & GPS systems already the subject of existing maintenance and ongoing 
airworthiness programs); 
 
c)       The Minimum Equipment List needs to reflect the functional requirements of the ADS-B system; 
 
d)     Appropriate flight operations training programme and operational procedures are established to 
ensure that pilots are knowledgeable about their onboard operational equipment. This is typically a 
demonstration that all used aircraft systems are included in the training process and operational 
documentation including Flight Dispatch considerations; and 
 
e)       In light of the fact that usually there are no ADS-B specific actions  that the flight crew can take, 
and that whilst desirable, ADS-B OUT training has minimal (if any) impact on the safety and efficiency 
of ADS-B OUT based operations, it is not considered essential that flight crew have been trained 
explicitly on ADS-B.  
 

 
_ _ _ _ _ _ _ _ _ _ _ _ _ 

http://www.casa.gov.au/wcmswr/_assets/main/download/orders/cao20/2018.pdf
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REPORT FROM SOUTHEAST ASIA SUB GROUP 

(Singapore, 12-13 November 2014) 
 
States Present    
Australia 
China 
Indonesia 
Thailand 
Singapore 
Vietnam 
 
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: 
 

 Saumlaki ADS-B (Indonesia) (Installed) 
 Merauke ADS-B (Indonesia) (Installed) 
 Waingapu ADS-B (Indonesia) (Installed) 
 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 November 2010.  

 
Benefits 

 Data used for air situational awareness and safety nets; 
 Enhanced Safety at FIR boundary; 
 Operational service commenced by Australia in February 2011; and 
 Indonesia has published their ADS-B mandate in 2013 to be effective after 2015. 

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

 Semarang (Indonesia) (Installed) 
 Alor (Indonesia) (Installed) 
 Timika (Indonesia) (Installed) 
 Kupang (Indonesia) (Installed) 
 Christmas Island (Australia) (Not yet installed) 
 Timor Sea oil rig (Australia) (Not yet installed) 

 
Data Sharing Agreement signed on 18 June 2014. 
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Project 2 – ADS-B Data Sharing In South China Sea 
 
Phase 1 
Under the near term implementation plan, China, Hong Kong China, Indonesia, Singapore and 
Vietnam would share the ADS-B data from the following stations: 
 

 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) (Installed) 
 Sanya ADS-B (China provide data to Hong Kong China) (Installed) 
 Three more Sanya ADS-B (China provide data to Hong Kong China) (To be installed by end 

2014)  
 
VHF radio communication services (DCPC) would be provided from the following stations to 
Singapore and Hong Kong China. This is to enable implementation of radar-like separations in the 
non-radar areas within the Singapore FIR as well as routes L642 and M771.  
 

 Natuna VHF (Install for Singapore by Indonesia) (Installed) 
 Matak VHF (Install for Singapore by Indonesia) (Installed)  
 Con Son VHF (Install for Singapore by Viet Nam) (Installed)  
 Sanya VHF (Install for Hong Kong China by China) (Installed) 

 
ADS-B Data sharing and DCPC services agreement between Singapore and Indonesia signed in 
December 2010. 
 
ADS-B Data sharing and DCPC services agreement between Singapore and Vietnam signed in 
November 2011. 
 
DCPC services agreement between China and Hong Kong, China signed in 2005. 
 
ADS-B Data sharing agreement between China and Hong Kong China signed in 2013. 
 
Operational Status 
Singapore agreed on separation minima with Vietnam and have commenced on ADS-B operations. 
 
All 4 Administrations (China, Hong Kong China, Singapore, Viet Nam) recommend that there should 
not be a need for operational approval. 
 
Initial Benefits 
The above sharing arrangement will benefit L642, M771, N891, M753 and L644. Enhanced safety 
and reduced separation has been applied. Mandate was effective in 2013. 
 
Phase 2 
The Philippines CNS ATM project includes Manila ADS-B stations.  
 
Singapore signed an MOU with the Philippines to share ADS-B data from Quezon Palawan.   
 
Brunei previously in-principle agreed to share ADS-B data with Singapore and provide the VHF 
facilities for Singapore. The Brunei CNS ATM project includes ADS-B stations. The locations of the 
stations are yet to be determined.  
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China can share the data from the ADS-B data processing sub-centre in Sanya FIR with neighbouring 
States. Technical details will be discussed further. 
 
Phase 3 
Vietnam has ADS-B coverage at the Southern part of L625 and N892 and Vietnam is willing to share 
the ADS-B data with the Philippines and Singapore.   
 
Project 3 – ADS-B data sharing between Indonesia and Malaysia (No updates, info based on 
previous reports) 
 
Indonesia is willing to share the ADS-B data from the following stations: 

 Aceh ADS-B (installed) - to help cover Kuala Lumpur FIR  
 Tarakan ADS-B (installed) - to help cover Kota Kinabalu FIR 
 Pontianak ADS-B (installed) - to help cover Kota Kinabalu FIR.  

 
The project is still under discussion between Malaysia and Indonesia.      
 
Initial benefits 
Enhanced Safety at FIR boundary 
 
Malaysia currently has 1 ADS-B station at Terengganu. 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 (No updates, info 
based on previous reports) 
 
Cambodia is willing to share the ADS-B data from the following stations: 

 Phnom Penh International Airport ADS-B (installed) 
 Siem Reap International Airport ADS-B (installed) 
 Stung Treng City ADS-B (installed) 

 
Viet Nam is planning to install stations in the south of HCM FIR from 2015 to 2016. Viet Nam is 
willing to share with Cambodia and Thailand.  
 
Discussions between the three States are on-going. 
 
Initial benefits 
For redundancy 
 
Project 5 – ADS-B data sharing between Indonesia and the Philippines (No updates, info based 
on previous reports) 
 
Indonesia is willing to share the ADS-B data from the following stations: 

 Manado ADS-B (installed) 
 Galela ADS-B (installed) 
 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  
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Currently, the Philippines has no plans to install ADS-B stations at the Southern part of Manila FIR.  
 
The project is still under discussion between Indonesia and the Philippines.      
 
Initial benefits 
Situational awareness 
 
Project 6 – ADS-B data sharing between Australia, Indonesia and Papua New Guinea 
 
Data Sharing between Australia and Papua New Guinea 

 Thursday Island (Australia) (installed) 
 Gove (Australia) (installed) 
 Kintore (Australia) (installed) 
 Burns Peak – Port Moresby (PNG) (tender awarded) 
 Mt Dimo Dimo (PNG) (tender awarded) 
 Mt Robinson (PNG) (tender awarded) 

 
Data Sharing between Indonesia and Papua New Guinea  

 Burns Peak (PNG) (tender awarded) 
 Mt Nauwein (PNG) (tender awarded) 
 Mt Robinson (PNG) (tender awarded) 
 Merauke (Indonesia) (installed) 
 Timika (Indonesia)  (installed) 
 Biak (Indonesia) (installed) 

 
The project is still under discussion between Australia, Indonesia and Papua New Guinea.      
 
 
 
 
 
 
 
 

_ _ _ _ _ _ _ _ _ _ _ _
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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, VN: 12 Dec 2013 

CN: Dec 2015. 
 

 

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 
 

Recommended to do 
without operational 
approval 
 

Pending endorsement by 
APANPIRG 

5 Flight Level SG, HK, VN, CN:  
 
- At or Above FL290 
(ADS-B airspace) 
 
- Below FL290  
(Non-ADS-B airspace) 
 
SG: AIC issued 28 Dec 
2010, AIP Sup issued  
6 Nov 13 
 
VN: AIP Sup issued 31 Oct 
13 
 
HK: AIC issued 24 May 
2011, AIP Sup issued 29 
Oct 13 
 

 

6 Avionics Standard 
(CASA/AMC2024) 
 
 

SG - CASA or AMC2024 
or FAA (ES)  
 
HK - CASA or AMC2024 
or FAA (ES) 
 
VN - CASA or AMC2024 
or FAA (ES) 
 
CN - CASA or AMC2024 
or FAA (ES)  
 

 
 
Indonesia will consider and 
have a willingness to upgrade 
their stations shared with other 
States.  
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SG, HK and VN confirmed 
that their ADS-B GS can 
accept DO260, DO260A 
and DO260B.  

7 Aircraft Approval 
 

  

7a) Procedures if Aircraft 
Not Approved or 
Aircraft without a 
Serviceable ADS-B 
Transmitting Equipment 
before Flight 

SG: FL280 and below.  
 
HK, CN, VN: Dependent 
on situation. ADS-B 
equipped aircraft will be 
given priority to operate 
above FL280. 

 

7b) Aircraft Approved but 
Transmitting Bad Data 
(Blacklisted Aircraft) 

For known aircraft, treat as 
non ADS-B aircraft. 
(China, Hong Kong - China 
and Singapore)  
 
 

Share blacklisted aircraft 
among concerned  
States/Administration.(Hong 
Kong China, Singapore and 
Vietnam)  
 
China to be confirmed. 

8 Contingency Plan 
 

  

8a) Systemic Failure such as 
Ground System / GPS 
Failure 
 

Revert back to current 
procedure. 

 

8b) Avionics Failure or 
Approved Aircraft 
Transmitting Bad Data 
in Flight 

Provide other form of 
separation, subject to 
bilateral agreement. 
 
From radar/ADS-B 
environment to ADS-B 
only environment, ATC 
coordination may be able to 
provide early notification 
of ADS-B failure. 
 

Address the procedure for 
aircraft transiting from radar to 
ADS-B airspace and from 
ADS-B to ADS-B airspace. 
 

9 Commonly Agreed 
Route Spacing 

SEACG Need for commonly agreed 
minimal in-trail spacing 
throughout. 
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REPORT FROM BAY OF BENGAL AD HOC WORKING GROUP 

(Singapore, 12-13 November, 2014) 
 
States Presented: 
 
Bangladesh 
India 
Indonesia 
Pakistan 
Sri Lanka 
Thailand 
 
Maldives and Myanmar were not present in the WG meeting. 
 
The participants met to update the status of implementation of ADS-B and possible Data sharing 
between the neighboring States. 
 
1. Bangladesh has planned to install ADS-B ground stations at four locations i.e. Dhaka, 
Barisal, Saidpur and Cox’s Bazar by 2H2016. Bangladesh is willing to share ADS-B data with 
India and Myanmar. 
 
2. India informed that 21 ADS-B ground receivers have already been installed and AIP 
SUPP has been prepared to use ADS-B in the provision of ATS surveillance service. The AIP 
Supplement will be issued once the approval for operational use of ADS-B data for surveillance 
is obtained from the regulator. The data sharing agreement between India and Myanmar can be 
signed by 2H2014. India is willing to share ADS-B data with Bangladesh, Indonesia, Maldives 
and Sri Lanka. 
 
3. Indonesia informed that ADS-B ground station at Aceh is already operational and will 
share data with India (Portblair – Aceh) by 2H2015.  
 
4. Maldives has installed and commissioned ADS-B ground stations at three locations. The 
integration of data to the ATM systems has already been completed. Maldives is willing to share 
ADS-B data with India and Sri Lanka (Expected date: 2015). Also, Maldives has planned to 
implement exclusive ADS-B airspace at and above FL290 by 2016.  
 
5. Nepal is planning to install ADS-B ground stations in future. New MSSR system is going 
to install and the project will be completed by 2015. MLAT is under the process for a tender. 
 
6. Pakistan has informed the meeting that most of the Pakistan airspace currently is already 
under RADAR surveillance; some gaps in the West, Northern mountain regions and some portion 
in the South and the South-West airspace need to be brought under positive feasibility or 
surveillance. PCAA considers ADS-B, a potential option to fill up the gaps in radar surveillance 
and also considers using ADS-B to provide partial back-up to the existing radar. Regarding data 
sharing neighboring countries will be coordinated through PCAA. 
 
7. Sri Lanka is planning to install ADS-B ground stations at five locations and the system 
will be ready for test operations by October, 2015. AIC has been recently issued. Sri Lanka is 
willing to share data with India and Maldives.   
 
8. Thailand informed that a new ATM system with capability of processing ADS-B data is 
expected to be operational in 2017. 
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REPORT FROM BAY OF BENGAL AD HOC WORKING GROUP 

(Singapore, 12-13 November, 2014) 
 
 
ADS-B DATA SHARING 
 
The following locations for data sharing were agreed upon during the sub-group 
(Ad hoc) Meeting: 
 
INDIA – BANGLADESH 
Agartala and Dhaka (2H2016) 
 
BANGLADESH – MYANMAR 
Coxs Bazaar and Sittwe (2H2016) 
 
INDIA – MYANMAR 
Agartala – Sittwe (2H2015) 
Portblair – Coco Island (2H2015) 
 
INDIA – INDONESIA 
Portblair – Aceh (2H2015) 
 
INDIA – MALDIVES 
Trivandrum – Kulhudhuffushi (2H2015) 
 
MALDIVES – SRI LANKA 
Male – Colombo (2H2016)  
 
INDIA – SRI LANKA 
Trivandrum – Colombo (2H2016) 
 
 

_ _ _ _ _ _ _ _ _ _ _ _ 
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ADS-B IMPLEMENTATION STATUS IN THE APAC REGION 

State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
AFGHANISTAN ADS-B & Multi 

Lateration system 
installed. 
 

   subject to 
safety 
assessment 

AUSTRALIA A total of 33 ADS-B 
stations and 28 
WAM stations are 
currently used.  
 
ATC system 
readiness since 
2004. 
 
ADS-B data sharing 
with Indonesia 
operational since 
2/2011. 
 
ASMGCS using 
multilateration is 
operational in 
Brisbane, Sydney & 
Melbourne.  It is 
being installed in 
Perth. 
 
Additional 13 ADS-
B stations from 
2014-2016. 
 
OneSKY replacing 
current ATM system 
is estimated for full 
operational around 
2020. 
 

2009/effective 
date of mandating 
in UAP 
12/12/2013. 
 
A forward fit 
ADS-B mandate 
also applies from 
2/2014 for all IFR 
aircraft at all flight 
levels.  
 
An ADS-B for all 
IFR aircraft 
applies from 
2/2017.  
 

at/above 
FL290  UAP 
from 
12/2013 for 
domestic & 
foreign 
aircraft. 
 
Mandates for 
additional 
flight level 
are 
considered 
for 2015 & 
2017. 
 
WAM is 
operating in 
Tasmania 
since 2010 
delivery 5 
Nm 
separation 
service. 
 
WAM is also 
operating   in 
Sydney for 3 
Nm 
separation 
service in 
TMA and for 
precision 
runway 
monitoring 
function. 

5 NM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 NM 
SYDWAN 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
BANGLADESH Bangladesh has a 

plan to commission 
four ADS-B ground 
stations to be 
installed at Dhaka, 
Cox’s Bazar, 
Saidpur and Barisal 
Airports by 2016. 
ADS-B data will be 
integrated with new 
ATS system at 
Dhaka. 
 

    

CAMBODIA 3 ADS-B ground 
stations have been 
installed in 
Cambodia since 
2011 and able to 
provide full 
surveillance 
coverage for Phnom 
Penh FIR. 
 

    

CHINA 5 UAT ADS-B sites 
are used for flight 
training of CAFUC.  
 
8 ADS-B stations 
installed by end of 
2012.  200 ADS-B 
stations nationwide 
will deployed as 1st 
phase. 
 
1 ADS-B station 
operational in Sanya 
FIR since 2008.  
Sanya ATC system  
ready since July 
2009 to support 
L642 nd M771. 
 
Chengdu-Jiuzhai 
project finished in 
2008 with 2   ADS-
B stations and   
additional site is 
planned to enhance 
the surveillance 

 
 
 
 
NOTAM issued 
on ADS-B trial 
operation 

   
 
 
 
ADS-B 
signal alone 
won’t be 
used for 
ATC 
separation 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
coverage. 
 
Chengdu - Lhasa 
route surveillance 
project completed 
with 5 ADS-B 
stations using 
1090ES since 2010.  
Trials planned from 
May 2011. 
 
1 ADS-B site 
installed in Sanya 
FIR since 2008. 3 
additional ground 
stations planned, 
Trial planned for 
Jun, 2011. 

HONG KONG 
CHINA 

A larger-scale 
A-SMGCS 
covering the 
whole Hong 
Kong International 
Airport put into 
operational use 
in April 2009. 
 
 
Data collection/ 
analysis on aircraft 
ADS-B equipage in 
Hong Kong airspace 
conducted on 
quarterly basis since 
2004. 
 
ADS-B trial using a 
dedicated  
ADS-B system 
completed in 2007.  
ADS-B out 
operations over PBN 
routes L642 and 
M771 at or above 
FL 290 within HK 
FIR are planned in 
December 2013 and 
within HK FIR at or 

AIP supplement 
issued on  29 
Oct.2013/12 Dec. 
2013 as effective 
date. 

L642/M771  
ATS routes. 

To be 
determined. 

ADS-B 
signals being 
fed to ATC 
controllers 
under an 
operational 
trial 
programme.  
 
 
ADS-B 
operation in 
Hong Kong 
FIR re-
scheduled for  
Dec. 2016. 
An AIP 
Supplement 
was issue 
don 29 Aug. 
2014. 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
above FL 290 in 
December 2014. 
 
ADS-B ground 
station infrastructure 
completed in 2013. 
 
ADS-B trial using 
ADS-B signal 
provided by 
Mainland China to 
cover southern part 
of Hong Kong FIR 
commenced in 2010. 
 

MACAO, 
CHINA 

Mode S MSSR 
coverage available 
for monitoring 
purposes. 

    

DEMOCRATIC 
PEOPLE’S 
REPUBLIC OF 
KOREA 

ADS-B has been 
used as back-up 
surveillance of SSR 
since 2008. 
 

    

FIJI ISLANDS ADS- B 
/multilateration 
ground stations 
installed. Situations 
awareness service 
will be provided in 
2013. 
 

    

FRANCE  
(French 
Polynesia) 
 

Project launched to 
install 9  
ADS-B stations.  2 
stations to be 
installed in 2014; 3 
in 2015 and 4 will 
be installed in 2016. 
 

  5 NM for 
airspace 
under 
coverage. 

 

INDIA ASMGCS (SMR + 
Multilat) is 
operational at Delhi, 
Mumbai, Chennai, 
Kolkata, Bangalore 
and Hyderabad 
Airports. 
 
ASMGCS is also 
being installed at 05 

AIP supplement 
issued on 17th 
April 2014 with 
effective date of 
implementation 
from 29th May 
2014. 

  ADS-B in 
India to 
provide 
redundancy 
for radar and 
filling the 
surveillance 
gaps. 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
more international 
airports. 
 
ADS-B Ground 
Stations installed at 
14 locations in phase 
one across 
continental and 
Oceanic airspace at 
Port Blair. 
07 more ADS-B 
Ground stations in 
phase two in 2014. 
 
ATS systems at 12 
ACCs are capable of 
processing ADS-B 
data and provide the 
information on 
Display. 
 
Wide area 
Multilateration pilot 
project is being 
planned in Kolkata 
TMA to augment the 
surveillance 
coverage.   
 

Currently 
study the 
integrity of 
ADS-B data 
and 
evaluating in 
both Non-
radar and 
radar  
environment 
for ATC 
purposes. 

INDONESIA 30 Ground Station 
successfully 
installed. 
 
Since 2009, ATC 
Automation in 
MATSC has 
capabilities to 
support ADS-B 
application. 
 
ADS-B Task Force 
team  established  to 
develop planning 
and action 
concerning ADS-B 
Implementation 
within Indonesia 
FIR 
 
 

   ADS-B Task 
Force Team 
is 
considering a 
mandate in 
2016.  
 
Mandate for 
3 ATS 
routes: B472, 
M768, R592 
from 25 June 
2015 subject 
to safety 
assessment 
process.  
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
ADS-B data sharing 
with Australia and 
Singapore. 
 

JAPAN Multilateration 
Systems for surface 
monitoring have 
been implemented at 
seven airports and 
are being 
implemented at 
another one airport. 
 
PRM (WAM) is 
planned to be 
implemented at 
Narita Airport.  
(Operation will start 
in 2014). 
 
Basic design of en-
route WAM system 
completed in 
FY2013. Plans to 
start manufacture in 
FY2014 and 
estimated 
operational in 
FY2018. 
 
Plan to evaluate 
accuracy of ADS-B 
information and has 
intension to 
introduce  
ADS-B to the 
oceanic direction. 
 

    

MALAYSIA Malaysia planned to 
start mandate  
ADS-B requirement 
in KL FIR in 2018 
and full 
implementation of 
ADS-B service at 
specific 
routes/exclusive 
airspace by end of 
2020. 
 

Plan to issue 
mandate with 
target effective 
date end of 2018. 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
Plan to install two 
ADS-B stations at 
Pulau Langkawi and 
Genting Highland by 
2016. Data sharing 
with neighbouring 
by mid. 2017. 
 

MALDIVES 4 ADS-B stations 
installed in Nov. 
2012 (2 at Male’ 
Ibrahim Nasir Intl 
Airport, 1 at 
Kulhudhuffushi 
Island in the North 
and 1 at Fuah Mulah 
Island in the  South 
to cover 95% of the 
FIR at/above FL290.  
Maldives’ ADS-B is 
integrated with the 
ATM system (in 
November 2013), 
and under 
observation prior to 
commencing trials. 
 
Maldives has plan to 
share ADS-B data 
with its adjacent 
FIRs. 
 

   Seaplane in 
Maldives 
equipped 
with ADS-B 
for AOC 
purpose. 
These 
seaplanes 
have ADS-B 
IN functions 
as well. 

MONGOLIA Five ADS-B ground 
stations for 
combination with 
SSR will be 
implemented first 
quarter of 2013. 
 
Full coverage for 
surveillance gaps 
will be implemented 
by 2015-2016. 
 

    

MYANMAR 
 
 
 

ADS-B ground 
stations to  be 
installed at 
Sittwe, Co Co Island 
by end of 2014 as 1st 
phase Yango , 

   Supplement 
radar and fill 
the gaps to 
improve 
safety and 
efficiency. 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
Lashio and Myeik -
2015 as 2nd phase; 
Kengteng, 
Myitkyina  in 2016. 
 
Completion of 
integration to Euro 
Cat. C. in 2014. 
 
Agreed to share 
ADS-B data with 
India, agreement on 
sharing being 
negotiated. 
 

 
ADS-
C/CPDLC 
integrated in 
Yangon 
ACC since 
2010. 

NEPAL ADS-B feasibility 
study conducted in 
2007. 
 

    

NEW 
CALEDONIA 

Three ADS-B 
ground stations 
commissioned in 
2010 to cover 
international traffic 
at La tontouta 
airport serving 
Tontouta ACC & 
APP. It is used for 
Situation awareness 
and SAR.  
 

    

NEW 
ZEALAND 

MLAT being used in 
Queenstown area 
(WAM) and 
Auckland (airport 
surface movements).  
 
ADS-B data 
available from all 
MLAT & SSR sites. 
 
New Zealand 
Navigation and 
Airspace and 
Air  Navigation Plan 
“New Southern 
SKY” issued May 
2014 

  5 NM 
Surveillance 
Separation 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
PAKISTAN Feasibility study for 

using ADS-B is in 
hand. One station 
was installed at 
ACC Karachi and 
evaluation is in 
progress. 
 

    

PAPUA NEW 
GUINEA 
 
 
 

Legislation 
mandating  ADS-B 
and guidelines for 
aircraft equipage and 
operational approval 
to be issued by 
31/12/2011 with 
target mandatory 
date by mid-2015 
and plans to provide  
ADS-B service 
above FL245 within 
Port Moresby FIR 
and also in specific 
higher traffic areas 
domestically.  
 

    

PHILIPPINES One (1) ADS-B 
ground station in 
Manila ATM Center 
will be available in 
2016. 
 

    

REPUBLIC OF 
KOREA 
 

ADS-B 
implemented 2008 
for SMC in Incheon 
International 
Airport. 
ROK is developing 
ADS-B system since 
2010 through R&D 
group. The testbed at 
Gimpor Airport 
supporting both 
1090ES and UAT, 
undergoing 
operational testing 
(2013-16). At 
Incheon Intl Airport, 
promotion of surface 
surveillance (2014-
17) In 2nd phase 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
from 2015 to 2016, 
ADS-B ground 
stations will 
supplement to the 
radar in the terminal 
area and fill up the 
gap between radar 
coverage. The last 
phase from 2017 to 
2020, ADS-B will 
be deployed for 
entire Incheon FIR. 
 

SINGAPORE The airport MLAT 
system was installed 
in 2007 and “far-
range” ADS-B 
sensor was installed 
in 2009.  

ATC system has 
been processing 
ADS-B data since 
2013. 

 

AIC was issued on 
28 December 
2010/effective 
from 12 December 
2013.  
  
AIP supplement 
published in Nov 
2013 to remind 
operators of ADS-
B exclusive 
airspace 
implementation. 
 

L642 and 
M771.  
 
At and above 
FL290. Also 
affect the 
following 
ATS routes  
N891, 
M753, L644 
& N892 

40nm on 
ATS routes 
L642, L644, 
M753, 
M771, N891 
and N892 
  
30nm 
planned for 
26th June 
2014 on ATS 
routes L642, 
M753, M771 
and N892; 
  
20nm panned 
for end 2015 
 

Safety case 
was 
completed 
end of 
November. 
2013. 

SRI LANKA ADS-B Trials 
planned for 2012 
and implementation 
in 2013.  5 ADS-B 
ground station was 
planned and willing 
to share ADS-B data 
with neighbouring 
States through a 
cenral processor 
which is ready for 
trial in 4th Quarter 
2014.     
 

   An AIC on 
ADS-B 
services with 
TMA of 
Colombo 
FIR issued 
on 10 Nov. 
2014 
(A02/14) 
with 
effective 1 
Sep. 2015. 

THAILAND Multilateration 
implemented in 
2006 at 
Suvarnbhumi Int’l. 
Airport.   
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
ADS-B Ground 
Stations have 
been installed in 
Thailand for internal 
research and 
development project. 
ADS-B is planned to 
be part of future 
surveillance 
infrastructure. New 
ATM System to be 
in operational in 
2017 will be capable 
of processing ADS-
B data. 
 

TONGA 
 
 

Trial planned for 
2017 

    

UNITED 
STATES 

 As of 31 March 
2014, 634 radio sites 
had been installed; 
these sites cover the 
“baseline” set of 
Service Volumes 
planned by the FAA 
in 2007. Since 2007, 
FAA has planned 
and funded activities 
to activate additional 
Service Volumes 
that will constitute 
an additional 29 
radio sites.  
 
Approximately 100 
of the 230 U.S. air 
traffic control 
facilities are using 
ADS-B for ATC 
separation; all 
facilities are planned 
to be using ADS-B 
by 2019. 
 

The U.S. ADS-B 
Out rule (14 CFR 
91.225 and 14 
CFR 91.227) was 
issued in May 
2010 and specifies 
that the ADS-B 
Out mandate is 
effective on  
1 January 2020. 

Class A, B, 
and C 
airspace, 
plus Class E 
airspace 
above 
10,000 ft 
MSL. See 14 
CFR 91.225 
for details. 

The U.S. is 
using both 
terminal and 
en route 
(5nm) 
separation 
criteria, 
depending on 
the specific 
airspace and 
available 
surveillance 
information. 
Terminal 
separation 
includes the 
following 
separation 
criteria: 
 
- 3nm 
 
- 2.5nm 
 
- indepen-
dent parallel 
approach 
operations 
down to 
4300 ft 
centreline 
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State/ 
Administration 

ADS-B Ground 
Infrastructure and 
ATC System 
readiness or 
Implementation 
plan 
 

Date of 
issue/effectiveness 
date of equipage 
mandate 

Mandated 
Airspace 
and/or 

ATS-routes 

Intended 
separation 
criteria to 
be applied 

Remarks 

      
separation 
 
- dependent 
parallel 
approach 
operations 
down to 2500 
ft centreline 
separation 
(currently 1.5 
nm diagonal 
distance). 
 

VIET NAM Two phases ADS-B 
implementation plan 
adopted. Phase 1 
implemented in 
March 2013. Phase 2 
for whole lower and 
upper airspace of Ha 
Noi and Ho Chi 
Minh FIR to be 
completed by 2016. 
 

AIC issued on 20 
June 2013/ADS-B 
mandating 
effective from 12 
December 2013 in 
Ho Chi Minh FIR. 

M771, L642, 
L625, N892, 
M765, 
M768, N500 
and L628 
At/above 
FL290. 

 Operators 
required to 
have 
operational 
approval 
from State of 
aircraft 
registry. 

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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 TERMS OF REFERENCE 
 

SOUTHEAST ASIA AND BAY OF BENGAL SUB-REGIONAL  
ADS-B IMPLEMENTATION WORKING GROUP 

 
 
Terms of Reference 
 
APANPIRG18 Conclusion 18/38 agreed to the establishment of a sub-regional ADS-B 
implementation Working Group in the South-East Asia area (SEA ADS-B WG) by the end 2007 to 
develop the terms of cooperation and an implementation plan for near-term ADS-B applications in 
the sub-region. 
 
APANPIRG/22 Decision 22/34 agreed to rename the Southeast Asia Sub-regional ADS-B 
Implementation Working Group to “South East Asia and Bay of Bengal Sub-regional ADS-B 
Implementation Working Group” and tasked the new Working Group to develop a revised Terms of 
Cooperation and work programme in the sub-regions. 
 
The outcome of the ADS-B Working Group will report to APANPIRG through the ADS-B Study and 
Implementation Task Force. 
 
The SEA/BOB ADS-B WG shall  
 

(a) Develop Terms of Co-operation which will include : 
 

 establishing model documents for possible use by States when : 
 

o Agreeing to share ADS-B data, and DCPC (such as VHF radio voice communication) 
capability between adjoining States for various ADS-B applications (including a 
sample letter of agreement); or 
 

o Establishing ADS-B avionics fitment mandates 
 

 identifying optimum coverage for ADS-B ground stations and associated VHF radio 
voice communication in the sub-regional FIR boundary areas. 

 
(b) Develop an implementation plan for near term ADS-B application which will delivery 

efficient airspace and increased safety on a regional basis that include :  
 

 schedule and priority dates to bring into effect ADS-B based services taking into account;  
 

o Timing of any equipage mandates.  
 

o Timing of any ATC automation upgrades to support ADS-B. 
 

o Timing of commissioning of any ADS-B data and associated VHF radio voice 
communication facilities. 

 
 consideration of major traffic flows 

 
     (c)   Coordination for implementation of the plan and identify implementation issues and solutions 
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Composition: The Group will be composed of experts nominated by States in the Sub-region 
including: Australia, Bangladesh, Brunei Darussalam, China, Hong Kong China Cambodia, India, 
Indonesia, Malaysia, Maldives, Myanmar, Nepal, Pakistan, Philippines, Singapore, Sri Lanka,  
Thailand, Vietnam, IATA and CANSO. 

 
Reporting: The Group will present its report to ADS-B Study and Implementation Task Force. 
 
 
 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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LIST OF ACTION ITMES (COMPLETED ACTION ITEMS HAVE BEEN REMOVED) 
 
 
No. Subject Forum Raised Status / Target Date Remarks / 

follow-up 
Action Party 

1.  Prepare a paper on the plans for and status of ADS-B data 
sharing between Indonesia-Malaysia 

SEA ADS-B 
WG/4 

Updated in ADS-B 
SITF/8 ; 
SEA/BOB WG/10 

On-going Malaysia 

2.  To examine existing air-ground communication and 
surveillance capability in the boarder area between China 
and Myanmar and identify the need and possibility for 
sharing ADS-B data from potential ADS-B ground station 
at Lashio. 
(China and Myanmar has established new dataline to 
support voice com. between ACCs of Kunming and 
Yangon) 
 

SEA ADS-B 
WG/6 

On going 
ADS-B WG/10 

Report status and 
position 
At ADS-B 
SITF/14 

China & Myanmar 

3.  To exam possibility of sharing ADS-B data from potential 
ADS-B ground station from Coco and Sittwe. The 
agreement on sharing will be signed by end of 2014. 
 

SEA ADS-B 
WG/6 

On going 
ADS-B WG/10 

Report status and 
possibility 
Completed 

Myanmar & India 

4.  ATS operational letter of agreements between neighboring 
FIRs among South China Sea States for radar-like 
surveillance service 
(Operational agreement between Singapore and Viet Nam 
was  signed first in Nov. 2013 and later updated in July 
2014 for 30 NM separation) 
 

SEA ADS-B  
WG/6 

 Ongoing – Reports at 
each meeting 

Report progress China, Hong Kong 
China, Viet Nam 
and Singapore 

5.  India to coordinate with Bangladesh Maldives and Sri 
Lanka for ADS-B data sharing  

SEA ADS-B 
WG/7 

On-going revised target 
SEA/BOB WG/10 

Coordination 
Initiated and on-
going 

India 

6.  Harmonize process of  detection bad TX for inclusion into 
“Blacklist” 

SEA/BOB 
ADS-B WG/8 

ADS-B SITF/14 Review and 
update on the 
monitoring 
mechanism 
 

Singapore & Hong 
Kong China 
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LIST OF ACTION ITMES (COMPLETED ACTION ITEMS HAVE BEEN REMOVED) 
 
 
No. Subject Forum Raised Status / Target Date Remarks / 

follow-up 
Action Party 

7.  ADS-B data sharing agreement for BOB SEA/BOB 
ADS-B WG/8 

ADS-B SITF/14 
 

Report progress 
ADS-B SITF14 

Myanmar, India 

8.  Update “harmonization Framework Document” for BOB SEA/BOB 
ADS-B WG/8 

ADS-B SITF/14 
(31 Dec. 2012) 

Report  progress 
– on going 
 

India, Myanmar 

9.  Explore possibility for installation of an ADS-B ground 
station on the Nicobar Islands to cover eastern gateway of 
BOB Sub-region 
 
(seeking alternate location nearby)  
 

SEA/BOB 
ADS-B WG/8 

 
ADS-B SITF/14 

Report result of 
study 

India 

10.  In MEL not included the effect of GNSS failure on ADS-
B output which should be included. 

SEA/BOB 
WG/9 

 Contact Boeing 
and Airbus 
through operators 
 

IATA and Hong 
Kong China 

11.  Develop and implement regional collaboration project for 
ADS-B out operational use including data sharing in Bay 
of Bengal area and report on implementation progress. 
 
Status reported  at WG/10 

 May 2015 Develop and 
implement sub-
regional ADS-B 
collaboration 
project. 

Bay of Bengal 
States 

12.  States to advise when their ground stations can be 
upgraded to receive ADS-B DO260B compliant ADS-B 
data. A survey was conducted during ADS-B SITF/13 
(Appendix E). On-going bases 
 

SEA/BOB 
WG/9 

On-going Further updates 
the Table and 
report to ADS-B 
SITF 

 

13.  General ADS-B Avionics Problem Reporting Database 
(APRD) 
(being implemented) 

SEA/BOB 
WG/9 

Specification and 
database at ADS-B 
SITF/14 
 

 Hong Kong China 
and RSO 
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LIST OF ACTION ITMES (COMPLETED ACTION ITEMS HAVE BEEN REMOVED) 
 
 
No. Subject Forum Raised Status / Target Date Remarks / 

follow-up 
Action Party 

14.  Examine the previous cost-benefit study to quantify the 
benefits and dis-benefits of the ADS-B mandate 

WG/10 SEA/BOB ADS-B 
WG/11 
 

Conduct the 
Study 

Singapore, 
CANSO, IATA 
and FAA. 

15.  Correspond with Philippines through an official letter to 
obtain firm information on their plan for ADS-B ground 
station deployment  
 

WG/10 SEA/BOB ADS-B 
WG/11 
 

Update the 
deployment plan 

Secretariat 

16.  Reporting and analysis processes and recommendations on 
the ADS-B anomalies 
 

WG/10 ADS-B SITF/14 Prepare a Paper Australia 

17.  Provide clarification on applicability of Cir. 326 in the 
complexity air space 

WG/10 SEA/BOB ADS-B 
WG/11 
 

Prepare a Paper Australia 

 

_ _ _ _ _ _ _ _ _ _ _ _ 

 

 



 
 

SEMINAR ON SPACE BASED ADS-B AND 
THE TENTH MEETING OF THE SOUTH EAST ASIA AND BAY OF BENGAL 

SUB-REGIONAL ADS-B IMPLEMENTATION WORKING GROUP 
(SEA/BOB ADS-B WG/10) 

 
Singapore, 11 – 13 November 2014 

 
ATTACHMENT 1 TO THE REPORT 

 
 

LIST OF PARTICIPANTS 
 

STATE/NAME DESIGNATION/ADDRESS TEL/FAX/-EMAIL 
   
AUSTRALIA (1)   
Mr. Greg P. Dunstone Surveillance Programme Leader 

Airservices Australia 
GPO Box 367  
Canberra, ACT 2601 
AUSTRALIA 
 

Tel: +61 (2) 6268 4286 
Fax: +61 (2) 6268 5709 
E-mail: 
greg.dunstone@airservicesaustralia.com  

BANGLADESH (1)   
Md. Anwar Hossain Communication Engineer & CNS Inspector 

Civil Aviation Authority of Bangladesh 
Flight Safety & Regulations Division 
Civil Aviation Authority Headquarters 
Kurmitola, Dhak 1129 
BANGLADESH 
 

MB: +880 171 285 1761 
Fax: +880 (2) 890 1411 
E-mail: anwar_hossain@caab.gov.bd  

CHINA (6)   
Mr.  Tu Weijun Director Flight Standards Department  

Civil Aviation Administration of China  
No. 155, Dangsi Street West 
Dongcheng District 
Beijing 10000 
PEOPLE’S REPUBLIC OF CHINA 
 

Tel: +138 251 503 29 
Fax: 
E-mail: wj_tu@caac.gov.cn  

Mr. Kang Nan Deputy Director of ATM Division 
Air Traffic Management Bureau (ATMB) 
No. 12, East Shanhuan Road  
Chaoyang District 
Beijing 10000 
PEOPLE’S REPUBLIC OF CHINA 
 

Tel: +135 010 681 35 
Fax:  
E-mail: kangnan@atmb.net.cn  

Mr. Hao Yonggang Director 
Middle South Air Traffic Management Bureau  
No. 3, Nanyun East Street 
Airport Road 
Guangzhou 
PEOPLE’S REPUBLIC OF CHINA 
 

Tel: +136 000 857 77 
Fax: 
E-mail: haoyonggang@atmb.org  

Mr. Li Li Assistant 
CNS Division of Air Traffic Regulation Office 
Civil Aviation Administration of China  
No. 155, Dangsi Street West 
Dongcheng District 
Beijing 10000 
PEOPLE’S REPUBLIC OF CHINA 
 

Tel: +186 140 773 80 
Fax: 
E-mail: lili@caac.org  
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STATE/NAME DESIGNATION/ADDRESS TEL/FAX/-EMAIL 
   
Ms. Cao Susu Assistant 

Air Traffic Management Bureau  
No. 12, East Shanhuan Road  
Chaoyang District 
Beijing 10000 
PEOPLE’S REPUBLIC OF CHINA 
 

Tel: +158 016 820 63 
Fax: 
E-mail: caosusu@atmb.net.cn   

Ms. Yan Fang Assistant Researcher 
Civil Aviation University of China 
No. 2898, Jinbeij Street 
Dongli District, Tianjin 
PEOPLE’S REPUBLIC OF CHINA 

Tel: +186 309 155 58 
Fax: 
E-mail: yanfang@caac-team.org.cn  

INDIA (2)   
Mr. Anil Kumar Dutta Executive Director (ATM) 

Airports Authority of India 
Rajiv Gandhi Bhavan 
Safdarjung Airport 
INDIA 
 

Tel: + 
Fax: + 
E-mail: 
 

Mr. Amit Kumar Banerjee General Manager (CNS) 
Airports Authority of India 
Rajiv Gandhi Bhavan 
Safdarjung Airport 
INDIA 
 

Tel: 
Fax: 
E-mail: banerjee_amit1@yahoo.com   

INDONESIA (2)   
Mr. Edwin Arif Wibowo Air Traffic Services Inspector 

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

Tel: +62 (21) 350 5006 
Fax: +62 (21) 350 7569 
E-mail: edwin.arif@dephub.go.id  

Mr. A. Budi Fathoni Air Navigation Inspector 
Directorate General of Civil Aviation 
Jl. Merdeka Barat No. 8 
Jakarta 10110 
INDONESIA 
 

Tel: +62 (21) 350 5006 
Fax: +62 (21) 350 7569 
E-mail: bfathoni@yahoo.com  

NEW ZEALAND  (1)   
Mr. Andrew Jeffrey Alford Deputy ANS Requirements Manager 

Airways Corporation New Zealand 
26 Sir William Picking Drive 
Russley, Christchurch 8053 
NEW ZEALAND 
 

Tel: +64 (3) 357 0338 
Fax: +64 (3) 358 2790 
E-mail: andy.alford@airways.co.nz  

PAKISTAN (1)   
Mr. Muhammad Arshad Senior ATCO 

AIIAP Lahore 
Tel: 
Fax: 
E-mail: 
 

SINGAPORE (22)   
Mr. Soh Poh Theen Deputy Director-General (ANS) 

Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  

Tel:  +65 541 2002 
MB:  
Fax:  +65 6546 7544 
E-mail:  Soh_poh_theen@caas.gov.sg  
 

mailto:caosusu@atmb.net.cn
mailto:yanfang@caac-team.org.cn
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STATE/NAME DESIGNATION/ADDRESS TEL/FAX/-EMAIL 
   
Mr. Yeo Cheng Nam Director (Aeronautical Telecommunications & 

Engineering Division) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6541 2442  
MB: +65 9776 9376 
Fax: +65 6542 2447 
E-mail: YEO_Cheng_Nam@caas.gov.sg  
 

Mr. Lo Weng Kee Deputy Director (Engineering Operations) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6541 2445  
MB:  
Fax: +65 6542 2447 
E-mail: lo_weng_kee@caas.gov.sg 
 

Mr. Tan Yean Guan Deputy Director (Development Planning) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6595 6069  
Fax:: +65 6541 6516 
E-mail: tan_yean_guan@caas.gov.sg  

Ms. Wong Liang Fen Chief, Aeronautical Information Service 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6595 6051  
Fax:: +65 6441 0221 
E-mail: wong_liang_fen@caas.gov.sg  

Mr. Chua Kim Hee Deputy Division Head (Projects) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6541 3439  
MB:  
Fax: +65 6542 2447 
E-mail: chua_kim_hee@caas.gov.sg 
  
 

Mr. Ho Wee Sin Head (Surveillance Projects) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6595 6061  
MB: +65 9634 6015 
Fax: +6542 2447 
E-mail: HO_Wee_Sin@caas.gov.sg  
 

Mr. Chew Guang Wei  Head (Communications/Navaids Projects) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6595 6774 
MB: +65 9821 5092 
Fax: +65 6542 2447 
E-mail: 
CHEW_Guang_Wei@caas.gov.sg   
 

Mr. Kwek Chin Lin Head (Air Traffic Management Operations Systems) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2664 
MB:  
Fax:  
E-mail: kwek_chin_lin@caas.gov.sg  
  

Mr. Mark Wan Senior Manager (Development Planning) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2794 
Fax:  
E-mail: mark_wan@caas.gov.sg  
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Mr. Harrison Lim Kheng 
Leong 

Covering Head (ATC Training and Development) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6422 7048 
Fax: +65 6545 6252 
E-mail: harrison_lim@caas.gov.sg  

Mr. Joe Chua Wee Jui Air Traffic Control Manager 
(Air Traffic Management Operations Systems) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6595 6762 
MB: +65 851 86300 
Fax: +65 6545 6516 
E-mail: Joe_CHUA@caas.gov.sg  
 

Mr. Rick Lye Leong Cho Air Traffic Control Manager 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2447 
Fax:  
E-mail: rick.lye@caas.gov.sg  
 

Mr. Che Ser Leong Air Traffic Controller 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6422 7048 
Fax: 
E-mail: cheserleong@gmail.com  

Mr. Tse Chung Yan Air Traffic Controller 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6422 7048 
Fax: 
E-mail: taatan@gmail.com  

Ms. Lee Suk Leng Senior Engineer 
(Surveillance Section) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6541 2792 
MB:  
Fax: +65 6542 2447 
E-mail: 
Lee_Suk_Leng@caas.gov.sg  

Mr. Chew Keng Boon Executive Engineer  
(Communications/Navaids Projects) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE  
 

Tel: +65 6422 7005 
MB: +65 9680 5953 
Fax: +65 6542 2447 
E-mail: 
CHEW_Keng_Boon@caas.gov.sg  

Ms. Lucia Lai Li-Lei Executive Engineer (Surveillance Projects) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6422 7016 
MB: +65 9017 5992 
Fax: +65 6542 2447 
E-mail: Lucia_LAI@caas.gov.sg  
 

Ms. Jolene Shui Ruey Chen Executive Engineer (Surveillance Projects) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6422 7015 
MB: +65 9658 5329  
Fax: +65 6542 2447 
E-mail: Jolene_SHUI@caas.gov.sg    
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Mr. Keith Huang Executive Engineer (Surveillance Projects) 

Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6595 6065 
MB: +65 9670 1203  
Fax: +65 6542 2447 
E-mail:  Keith_huang@caas.gov.sg  
 

Mr. Bryan Cheng Engineer (Surveillance Projects) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6422 7018 
MB: +65 9827 0798 
Fax: +65 6542 2447 
E-mail: Bryan_CHENG@caas.gov.sg   
 

Mr. Tan Ho Seng Principal Technical Officer (Surveillance Projects) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6595 6074 
MB: +65 9223 5948 
Fax: +65 6542 2447 
E-mail: TAN_Ho_Seng@caas.gov.sg   
 

SRI LANKA (2)   
Mr. B.M.D.S. Dias  Senior Air Traffic Controller (SATC) 

Airports & Aviation Services (Sri Lanka) Ltd. 
Mattala Rajapaksa International Airport 
Mattala 
SRI LANKA 
 

Tel:  +94 773 041768 
Fax:  +94 472 031305 
E-mail: bmdatc.ans@airport.lk  

Mr. C.N. Biyanwilage Deputy Head of Electronics & Air Navigation 
 Engineering 
Airports & Aviation Services (Sri Lanka Ltd.) 
Electronics & Air Navigation Engineering Division 
National Services Complex 
Bandaranayake International Airport 
Katunayake 
SRI LANKA 
 

Tel:  +94 (11) 226 3660 
MB:  +94 77 3047 6555 
Fax:  +94 (11) 226 3662 
E-mail: Champaka.eane@airport.lk 
  champakab@gmail.com  

THAILAND (2)   
Mr. Chainan Chaisompong Engineering Manager 

Aeronautical Radio of Thailand Ltd. 
102 Soi Ngamduplee  
Tungmahamek, Sathorn 
Bangkok 10120 
THAILAND 
 

Tel: +66 (2) 287 8391 
Fax: +66 (2) 287 8645 
E-mail: chainan.ch@aerothai.co.th  

Ms. Amornrat 
Jirattigalachote 

Engineer 
Aeronautical Radio of Thailand Ltd. 
102 Soi Ngamduplee  
Tungmahamek, Sathorn 
Bangkok 10120 
THAILAND 
 

Tel: +66 (2) 287 8262 
Fax: +66 (2) 287 8645 
E-mail: amornrat.ji@aerothai.co.th  
 

USA (1)   
Mr. Brian Bagstad Senior ATO Representative Asia/Pacific Office 

Air Traffic Organization International Office 
Federal Aviation Administration 
c/o American Embassy 
USA 
 

Tel: +65 6476 9320 
Fax: 
E-mail: brian.bagstad@faa.gov  

VIET NAM (5)   
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Mr. Nguyen Van Thang Deputy Director General 

Viet Nam Air Traffic Management Corporation 
No. 6/200, Nguyen Son Street 
Long Bien District  
Hanoi 
VIET NAM 
 

MB: +84 90 341 3407 
Fax: +84 (4) 3827 2597 
E-mail: nguyenvanthong@vatm.vn  

Mr. Pham Hung Son Deputy Director, CNS Department  
Viet Nam Air Traffic Management Corporation 
No. 6/200, Nguyen Son Street 
Gia Lam District  
Hanoi 
VIET NAM 
 

MB: +84 91 350 5560 
Fax: +84 (4) 3827 2597 
E-mail: phson_vatm@yahoo.com  

Ms. Tran Thi Phuong Diep Deputy Manager 
Viet Nam Air Traffic Management Corporation 
No. 6/200, Nguyen Son Street 
Long Bien District  
Hanoi 
VIET NAM 
 

MB: +84 97 280 1728 
Fax: +84 (4) 3827 2597 
E-mail: ttphuongdiep@gmail.com  

Mr. Le Tien Thinh Deputy Director, Attech 
Viet Nam Air Traffic Management Corporation 
No. 5/200, Nguyen Son Street 
Long Bien District  
Hanoi 
VIET NAM 
 

MB: +84 91 353 2773 
Fax: +84 (4) 3873 0398 
E-mail: letienthinh@attech.com.vn  

Mr. Trinh Van Nghia CNS PMU, Attech 
Viet Nam Air Traffic Management Corporation 
No. 5/200, Nguyen Son Street 
Long Bien District  
Hanoi 
VIET NAM 

MB: +84 98 905 7006 
Fax: +84 (4) 3873 0398 
E-mail: nghiatv@attech.com.vn  

IATA (6)   
Mr. Dave Rollo Assistant Director 

IATA 
111 Somerset Road 
#14-05, TripleOne Street 
SINGAPORE238164 
 

Tel: +65 6499 2251 
Fax: +65 6499 9721 
E-mail: rollod@iata.org 

Mr. Own Dell Manager International Operations 
Cathay Pacific 
International Affairs Department 
9th Floor, Central Tower, Cathay City 
Hong Kong International Airport, Lantau 
HONG KONG, CHINA 

Tel: +852 2747 8829 
Fax: +852 2141 3818 
E-mail: owen_dell@cathaypacific.com   

Mr. Haruhiko Inukai Manager 
Operations Support Center 
All Nippon Airways 
Flight Operations Standards Route Planning 
3-3-2 Ota-ku 
Tokyo 144-8515 
JAPAN 
 

Tel: +81 (50) 3755 2809 
Fax: +81 (50) 6700 5011 
E-mail: h.inukai@ana.co.jp  
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Mr. Yuta Natagiri Assistant Manager 

All Nippon Airways Operations Center 
Flight Operations Standards  
3-3-2 Ota-ku 
Tokyo 144-8515 
JAPAN 
 

Tel: +81 (50) 3755 2849 
Fax: +81 (3) 6700 5038 
E-mail: y.nakagiri@ana.co.jp  
 

Mr. Nobumichi Akagi Manager, Flight Operations Standards  
Japan Airlines Technical Center 2, 4th Floor  
3-6-8 Haneda Airport, O-taku  
Tokyo 144-0041 
JAPAN 
 

Tel: +81 (3) 5756 3133 
Fax: +81 (3) 5756 3527 
E-mail: nobumichi.akagi@jal.com  

Capt. Aric Oh Deputy Chief  Pilot (Technical) 
Singapore Airlines 
Flight Operations Technical (SIN-STC 04-C) 
720 Upper Changi Road East 
Singapore 486852 
SINGAPORE 
 

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

CANSO (1)    
Mr. Chiang Hai Eng  Director Asia Pacific Affairs 

CANSO 
c/o Singapore Changi Airport 
P.O. Box 1 
SINGAPORE 918141 
 

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

THALES (1)   
Mr. Hannes S. Griebel Business Development 

Thales Alenia Space Deutschland GmbH 
Thalesplatz1 
71254 Ditzingen 
GERMANY 
 

Tel: +49 7156 353 28 413 
Fax: +49 7156 353 28 805 
E-mail: 
hannes.griebel@thalesaleniaspace.com  

IBAC (1)   
Mr. Peter R. Ingleton Director, ICAO Liaison Office 

International Business Aviation Council 
Suite 16.33 999 University 
H3C 5J9 
Montreal, Quebec 
MONTREAL 
 

Tel: +514 954 8054 
Fax: +514 954 6161 
E-mail: 
pingleton@ibac.org  

ICAO (2)   
Mr. Li Peng 
 

Regional Officer CNS 
International Civil Aviation Organization 
Asia and Pacific Office 
252/1, Vibhavadee Road 
Ladyao, Chatuchak 
Bangkok 10900 
THAILAND 
 

Tel: +66 (2) 537 8189 Ext. 158 
Fax: +66 (2) 537 8199 
E-mail: PLi@icao.int  
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Mr. Shane Sumner Regional Officer ATM 

International Civil Aviation Organization 
Asia and Pacific Office 
252/1, Vibhavadee Road 
Ladyao, Chatuchak 
Bangkok 10900 
THAILAND 

Tel: +66 (2) 537 8189 Ext. 159 
Fax: +66 (2) 537 8199 
E-mail: SSumner@icao.int  

SPACE-BASED ADS-B SEMINAR (12) 
Mr. Don Thoma  President 

Aireon LLC 
1750 Tyson’s Boulevard, Suite 1400  
Tyson’s Corners, 22102 
USA  
 

Tel: +1 (703) 287 7422 
Fax: +1 (703) 287 7530 
E-mail: don.thoma@aireon.com  

Mr. Cyriel Kronenburg Vice President 
Aireon LLC 
1750 Tyson’s Boulevard, Suite 1400  
Tyson’s Corners, 22102 
USA 
 

Tel: +1 (954) 663 6796 
Fax: 
E-mail:  Cyriel.kronenburg@aireon.com  
  

Mr. Jeff Cochrane Director, Navigation and Airspace 
NAV CANADA 
77 Metcalfe Street 
Ottawa K1P 5L6 
CANADA 
 

Tel: +1 (613) 294 7460 
Fax: 
E-mail:  Jeffrey.Cochrane@navcanada.ca  
 

Mr. Michele Carandente ATM expert 
ENAV, the Italian Navigation Service Provider 
Via Salaria 716,  
00138 – Rome 
ITALY 
 

Tel: +39 335193 8192 
Fax: 
E-mail:  michele.carandente@enav.it  
 

Mr. Hannes S. Griebel Business Development 
Thales Alenia Space Deutschland GmbH 
Thalesplatz1 
71254 Ditzingen 
GERMANY 
 

Tel: +49 7156 353 28 413 
Fax: +49 7156 353 28 805 
E-mail:  
hannes.griebel@thalesaleniaspace.com  
 

Ms. Lee Siu Min Vice President, Sales & Marketing 
Thales Solutions Asia 
21 Changi North Rise  
Singapore 498788 
SINGAPORE 
 

Tel: +65 6594 6864 
Fax: +65 6424 7101 
E-mail:  siumin.lee@asia.thalesgroup.com  
 

Ms. Ariane Andreani Sales Director for Asia Pacific  
Thales Solutions Asia 
21 Changi North Rise  
Singapore 498788 
SINGAPORE 
 

Tel:  
Fax:  
E-mail:  
 

Mr. Gan Yung Sze 
 

Innovation Director 
Thales Solutions Asia 
28 Changi North Rise  
Singapore 498755 
SINGAPORE 
 

Tel: +65 6594 6824 
Fax: +65 6478 9920 
E-mail:  
Yungsze.gan@asia.thalesgroup.com  
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Mr. Ernie Kwok Sales & Marketing Executive 

Thales Solutions Asia 
21 Changi North Rise  
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SINGAPORE 

Tel: +65 6594 6763 
Fax: +65 6424 7101 
E-mail: ernie.kwok@asia.thalesgroup.com  
 

Mr. Peter VG Kristiansen Business Development Mgr sADS-B 
GomSpace HQ 
Alfred Nobels Vej 21 C, 1. 
9220 Aalborg East 
DENMARK 
 

Tel:  
Fax:  
E-mail: 
 

Mr. Flemming Kaarby-
Koch 

Director 
GomSpace Asia 
201, Pearl’s Hill Terrace 
# 11-253 Police Quarters 
Singapore 168977 
SINGAPORE 
 

Tel: +65 6594 6763 
Fax: +65 6424 7101 
E-mail:  fkk@gomspace.asia  
 

Mr. Blair Cowles Assistant Director, Safety and Flight Operations 
IATA 
111 Somerset Road 
#14-05, TripleONE Somerset 
Singapore 238164 
SINGAPORE  
 

Tel: +65 6499 2251 
Fax: +65 6499 9721 
E-mail: cowlesb@iata.org  
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Secretariat 
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APANPIRG Conclusions relating to ADS-B 
Secretariat 
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Bengal Sub-regional ADS-B Implementation Working Group 
(SEA/BOB ADS-B WG/9) 

Secretariat 
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9 5 Future Focus of the Working Group Singapore 
    

10 3 Benefits of Cross Border ADS-B Data Sharing Singapore 
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FIR 
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China Sea 
 

Indonesia, 
Singapore and 

Viet Nam 
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3 3.4 Update on ATC Surveillance Activities in Australia Australia 
    
4 4 Implementation of ADS-B in Hong Kong, China Hong Kong, China 
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6 3 Update of ADS-B Activities in the South China Sea China 
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SP/01  ADS-B Global Coverage Aireon 
    

SP/02  ADS-B Everywhere Aireon 
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Nav Canada 
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Satellite Mission 
GomSpace 

    
SP/07  Airservices Australia and Space Based ADS-B Australia 

    
 

_ _ _ _ _ _ _ _ _ _ _ _ 
 

  
 
 
 


	Report of Seminar on Space based-ADS-B and SEA/BOB ADS-B WG/10, Singapore, 11 - 13 November 2014
	Table of Contents
	History of the Meeting
	Summary of Discussions
	Main Outcome of seminar
	Agenda Item 1: Adoption of Agenda
	Agenda Item 2: Review the outcome of ADS-B SITF/13 and APANPIRG/25
	Agenda Item 3: Review implementation and coordination activities and sub-regional implementation plan
	Agenda Item 4: Report on ground system and avionics performance monitoring and improvment in compliance
	Agenda Item 5: Review of ToR of the SEA/BOB ADS-B WG
	Agenda Item 6: Date and venue of the next meeting any other business

	APX. A - Guidelines for Airworthiness Approval for ADS-B Avionices Equipage
	APX. B - The outcome of discussions by Ad Hoc working groups (SEA & BOB)
	APX. C - ADS-B Implementation Status in the APAC Regiontled
	APX. D - Revised TOR of SEA/BOB ADS-B Working Group
	APX. E - The List of Action Items 
	Attachment 1 - List of participants
	Attachment 2 - List of working, information and presentations




