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1.  INTRODUCTION 
 
1. The Tenth Meeting of Automatic Dependent Surveillance – Broadcast (ADS-B) 
Study and Implementation Task Force (ADS-B SITF/10) hosted by Civil Aviation Authority of 
Singapore (CAAS) was held from 26 to 29 April 2011 at Resort World Sentosa Singapore. 
 
2. OPENING OF THE WORKSHOP AND THE MEETING 

 
2.1   The meeting was opened by Mr. Soh Poh Theen, Assistant Director-General,  
(Air Navigation Services) CAAS. In his opening address, Mr. Soh extended a warm welcome to all 
the participants to Singapore.  He highlighted the influence of technology on the modern society and 
the important role of aviation transportation for development. He stated that Singapore supports 
implementation of ADS-B surveillance solution in the APAC Region to meet the requirements of 
rapid increases in air traffic. He expressed congratulations to Mr. Greg Dunstone who has been 
awarded the Australian prestigious Lawrence Hargrave Award for 2011. Mr. Soh also expressed his 
pleasure in hosting the Tenth Meeting of the ADS-B Study and Implementation Task Force of 
APANPIRG and wished for a very successful meeting. 
 
2.2 On behalf of Mr. Mokhtar A. Awan, Regional Director, ICAO Asia and Pacific 
Office, Mr. Li Peng, Regional Officer CNS, ICAO Asia and Pacific Office expressed gratitude and 
appreciation to the CAAS for hosting several ICAO regional meetings in Singapore last year and  this 
year and for the excellent arrangements made for these activities. He highlighted significant activities 
in CNS fields since the last meeting of the Task Force. He outlined the objective and tasks of the 
Tenth Task Force Meeting.  He thanked all participants and guest speakers for their contribution and 
their active support for the success of the meeting. He also echoed congratulations to Mr. Greg 
Dunstone for his achievements and contribution to the work of the Task Force since 2003.  
 
2.3 Mr. Greg Dunstone, Chairman of the Task Force, thanked the CAAS for hosting the 
ADS-B events and noted the high standard of the arrangements for the meeting. He wished 
participants to enjoy the friendship and hospitality extended to the participants. He recalled that 17 
meetings had been held since the very first meeting and he noted the achievements of the Task Force. 
He also reminded the meeting of the need to follow up each meeting with action so that real benefits 
can flow to our Industry. He emphasized the need to progress the work of the Task Force and wished 
all participants a productive and successful meeting.   
  
3.  ATTENDANCE 
 
3.1 The meeting was attended by 78 participants from Australia, China, Hong Kong 
China, Macao China, Fiji Islands, India, Indonesia, Malaysia, Nepal, New Caledonia, Papua New 
Guinea, the Philippines, Republic of Korea, Singapore, Sri Lanka, Thailand, USA, Viet Nam, 
CANSO, IATA, SITA and representatives from industrial groups. List of participants is at  
Attachment 1. 
 
4. OFFICERS AND SECRETARIAT 
 
4.1 Mr. Greg Dunstone, Senior Engineering Specialist of Airservices Australia chaired 
the information sharing session and the meeting. Mr. Li Peng, Regional Officer CNS, ICAO Asia and 
Pacific Office acted as Secretary.  The meeting was also facilitated by Mr. Ho Wee Sin, Senior 
Engineer (Surveillance) of  CAAS. 
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5. ORGANIZATION, WORKING ARRANGEMENTS AND LANGUAGE 
 
5.1 The meeting met as a single body except on 28 and 29 April 2011, when four ad hoc 
working groups (Regulators’ WG, SEA WG, BoB & SA WG and Pacific Group) met to progress 
proposals for regulatory issues and sub-regional implementation plans.   
 
5.2 The working language was English inclusive of all documentation and this Report.  
List of Working Papers, Information Papers and Presentations presented at the Meeting is at 
Attachment 2.  
 
6.          INFORMATION SHARING SESSION ON ADS-B DEVELOPMENT 
 
6.1              An information sharing session on ADS-B development and implementation was 
organized on 26 April in conjunction with the ADS-B SITF/10 meeting.    
 
6.2             A number of speakers from States, International Organizations and Industries 
provided valuable contributions on updates of ADS-B implementation. 12 Presentations covering 
following topics were presented to the information sharing session: 

 
• Operational use of ADS-B from user’s perspective 

 
• Updates from airframe manufacturers – Airbus and Boeing 

 
• ANSPs perspective and benefits of implementation 

 
• Regional implementation status and activities  

 
• Updates from States’ programme 

 
• Presentations and Demo from Industry  
 

6.3                    The outcome of deliberations at the information sharing was taken into consideration 
at the 10th meeting of the Task Force. 
 
 
    
   _ _ _ _ _ _ _ _ _ _ _ _ 
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Agenda Item 1: Adoption of Agenda 
 
1.1 The agenda adopted by the meeting was as follows: 
 
Agenda Item 1:  Adoption of Agenda 
 
Agenda Item 2:  Review the outcome of the APANPIRG/21 on ADS-B SITF/9 and SEA  

ADS-B WG/5 Meetings 
 
Agenda Item 3:  Review progress made by ADS-B related ICAO panels   
 
Agenda Item 4:  Review the Terms of Reference and Subject/Tasks List   
 
Agenda Item 5:      Report and updates by the leading member of the Task Force on Tasks     

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

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

sub-regional based ADS-B implementation plan 
   

• Review report of the Sixth meeting of the South East Asia ADS-B 
Implementation Working Group  
 

• Divide into working groups as follows and subsequently report 
conclusions to Plenary  
 

o Regulatory authorities working group 
o South East Asia working group 
o Bay of Bengal working group 
o Pacific working group 

 
Agenda Item 8: Any other business 
 
 
 

_ _ _ _ _ _ _ _ _ _ _ 
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Agenda Item 2: Review the outcome of the APANPIRG/21 on ADS-B SITF/9 and SEA  
 ADS-B WG/5 Meetings 
 
2.1. The meeting noted that the APANPIRG/21 held from 6 to 10 September 2010 in 
Bangkok reviewed the outcome of the Regulator’s Workshop on ADS-B Avionics Requirement and 
Ninth meeting of the ADS-B Study and Implementation Task Force (16 – 19 August 2010) including 
work accomplished by Fifth meeting of the SEA ADS-B Working Group. The Reports of Ninth 
Meeting of ADS-B Task Force and Fifth Meeting of the working group were also reviewed by 
CNS/MET SG/14 meeting held in Jakarta, Indonesia from 19 to 22 July 2010. 
 
2.2. APANPIRG/21 appreciated the efforts and progress made by the ADS-B SITF and 
the SEA ADS-B WG and expressed its appreciation and gratitude to the DGCA, Indonesia for hosting 
the Fifth Meeting of the South East Asia Sub-Regional ADS-B Implementation Working Group, the 
Regulator’s Workshop on ADS-B Avionics Requirement and the Ninth Meeting of the ADS-B Study 
and Implementation Task Force. 
 
2.3. APANPIRG/21 noted the trial and implementation status by States and some issues 
observed during the implementation. The following outcome of APANPIRG/21 meeting on ADS-B 
and their follow-up actions taken by the ICAO APAC Regional Office were noted: 
 

− Under Conclusion 21/38, APANPIRG/21 adopted regional guidance material 
on processing and display of ADS-B Tracks on Air Traffic Controller Positions;  
Follow-up State letter Ref.: T 8/10.21:AP017/11 (CNS) was distributed on 2 
February 2011. 

 
− In its Conclusion 21/39, APANPIRG/21 agreed to a Template for promulgation 

of ADS-B Avionics Equipage Requirements. States were encouraged to use the 
adopted template to promulgate mandating rule for ADS-B Avionics Equipage 
Requirements as soon as possible;  
Follow-up State letter Ref.: T 8/10.21:AP174/10 (CNS) was distributed on 24 
November 2010. 
 

− In its Conclusion 21/40, APANPIRG/21 adopted Guidelines for Airworthiness  
and Operational Approval for ADS-B Avionics Equipage;  
Follow-up State letter Ref.: T 8/10.21:AP008/11 (CNS) was distributed on 24 
January 2011. 

 
− In its Conclusion 21/42, APANPIRG/21 agreed to a recommended rule on 

misleading ADS-B Transmissions. States are requested to consider publishing 
additional provisions for misleading ADS-B transmissions;  
Follow-up State letter Ref.: T 8/10.21: AP175/10 (CNS) was distributed on 24 
November 2010.  

 
2.4. The meeting noted that the guidance materials, the guidelines and the revised regional 
Surveillance Strategy adopted by APANPIRG/21 have been posted in the ICAO APAC website:  
http://www.bangkok.icao.int/edocs/index.html 
 
 

_ _ _ _ _ _ _ _ _ _ _ _ _ 
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Agenda Item 3: Review progress made by ADS-B related ICAO panels   
 
 Update of ICAO Panels on ADS-B Related issues 
 
3.1 The meeting noted ADS-B related developments made by the ICAO panels and their 
workprogramme including Aeronautical Surveillance Panel (ASP), Separation and Airspace Safety 
Panel (SASP), Operational Data Link Panel (OPLINKP) and the Airborne Surveillance Task Force 
(ASTAF).   
 
 An Update on the Aeronautical Surveillance Panel (ASP) 
 
3.2 The ninth ASP WG meeting, hosted by Eurocontrol was held in Brussels, Belgium 
from 4 to 8 October 2010. The tenth meeting of ASP WG meeting was held in Toulouse, France from 
11 to 15 April 2011. The main purpose of the meeting was to prepare for the second meeting of the 
Working Group of the Whole (WGW/2) which is planned to be held at the ICAO HQ in September 
2011.  The ASP WGW/2 is scheduled to be held from 29 to 30 September 2011.  The meeting will 
review the proposed amendments to existing provisions on surveillance and collision avoidance 
systems in light of operational experience and develop future work programme.    The main topic 
would be to review the proposed amendments to Annex 10 Vol. IV introducing a new version of 
extended squitter messages (Version 2 equal to RTCA DO 260 B) and an edition of Manual on 
Technical Provisions for Mode S Services and Extended Squitter (Doc 9871) that contains all message 
formats and requirements of the new version.  The report of the ASP WGW/2 is to be reviewed by the 
Air Navigation Commission in late 2011. The foreseen completion dates for new work item is the end 
of 2015. 
 
         Airborne Surveillance Task Force (ASTAF)        
 
3.3 The Airborne Surveillance Task Force (ASTAF) had its first meeting in Montreal 
from 26 to 28 May 2010 mainly to organize itself for carrying out the work. The 3rd meeting of the 
Task Force was held in Toulouse, France from 21 to 23 February 2011. ASTAF is currently 
developing the first draft of the Manual on Airborne Surveillance. The new manual which will be 
completed in 2011 will have guidance material on the following applications that are enabled by 
ADS-B IN functionality: 
 

1) ITP – In-trail procedures 
2) VSA – Enhanced Visual Separation on Approach 
3) AIRB – Enhanced Traffic Situational Awareness during Flight Operations  
4) SURF – Enhanced Traffic Situational Awareness on the Airport Surface 
5) ASPA-FIM – Airborne Spacing – Flight Interval Management 

 
 Separation and Airspace Safety Panel (SASP) 
 
3.4    On the operational side, the eighteenth meeting of the Working Group of the Whole 
of the Separation and Airspace Safety Panel (SASP) was held at Eurocontrol Headquarters in 
Brussels, Belgium from 8 to 19 November, 2010.  The main progress made by SASP is highlighted as 
follows: 
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3.4.1 The SASP built upon the 9.3 km (5.0 NM) safety assessment to include both ADS-B 
and MLAT systems and to compare them to reference radar units used in providing a 5.6 km (3.0 
NM) separation minimum. The work consisted in selecting a reference radar currently used to provide 
5.6 km (3.0 NM) separation minima and comparing its performance to those of specific ADS-B and 
MLAT systems.  This work was initially presented to the Air Navigation Commission in March 
2011.  The proposal for amendments to PANS-ATM (Doc4444) relating to use of ADS-B and/or 
MLAT for provision of 3 NM separation is currently distributed to States and International 
Organizations for comments.  Barring any unforeseen circumstances, it is foreseen for applicability in 
November, 2012. 
 
3.4.2 Another point of discussion concerned is the removal of the ADS-B Circular 311 
from the web site as some States had expressed concerns at this given that they reference this 
document in safety assessments. The Secretary informed the meeting that it was taken down due to a 
number of copyright issues associated with some of the supporting material referenced in the Circular. 
Guidance material pertaining to use of ADS-B and multilateration (MLAT) systems and their system 
performance is placed in the Assessment of Automatic Dependent Surveillance – Broadcast (ADS-B) 
and Multilateration Surveillance to Support Air Traffic Services and Guidelines for Implementation 
(Cir 326) which is under final editorial. 
 
3.4.3 Project Team 2 of SASP had considered work in relation to additional material 
provided by the Asia/Pacific RASMAG for the revised “RVSM Manual” Doc 9574, progressed work 
in relation to the use of ADS-B for RVSM height-keeping performance monitoring. The meeting also 
noted the significant progress made by Australia and the United States in relation to the use of ADS-B 
for RVSM height monitoring and encouraged them to finalize this work at the earliest opportunity.  
 
3.4.4  SASP and Operational Data Link Panel (OPLINKP) will be further developing 
provisions (SARPs, Procedures for Air Navigation Services (PANS) and/or guidance material) in the 
2012/2013 timeframe on the following subjects: 
 

a) a new automatic dependent surveillance — contract (ADS-C) application as 
part of a package to support 4D- Trajectory Management (4D-TRAD);  
 

b) surveillance capability extended to wide area multilateration systems; and 
 

c) in-trail climb using ADS-B and controller-pilot data link communications 
(CPDLC). 

 
 

_ _ _ _ _ _ _ _ _ _ _ _ 
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Agenda Item 4:  Review the Terms of Reference and Subject/Tasks List as attached to this 
 provisional agenda below 
 
 Review the Terms of Reference and Subject/Tasks List 
 
4.1 The meeting reviewed the TOR adopted by APANPIRG/18 and updated the list of 
Subject and Tasks of the Task Force. The TOR was considered appropriate and the meeting did not 
propose any changes to the TOR.  In respect of the Task List, the meeting review and updated a 
consolidated Task List and Action Items and adopted following Decision:  
    
 Draft Decision 10/1  -  Subject/Tasks List of ADS-B Study and Implementation 
         Task Force  
  

That, the Subject/Tasks List for ADS-B Study and Implementation Task Force 
provided in Appendix A to the Report be adopted.  

             
 
               Guidance Material on building a safety case for ADS-B separation service 

 
4.2 The meeting reviewed a draft guidance material on building a Safety Case for 
delivery of an ADS-B separation services presented by Australia.  
 
4.2.1    The Draft document makes reference to and includes extracts from two relevant 
existing ICAO documents (Doc 9859 “Safety Management Manual and Circular 326 “Assessment of 
ADS-B and Multilateration Surveillance to Support Air Traffic Service and Guidelines for 
Implementation), as well as some other guidance materials derived from a previously prepared Safety 
Case covering an ADS-B separation service in Australia.  The Civil Aviation Safety Authority 
Australia has previously produced a Civil Aviation Advisory Publication (CAAP) on the topic of 
Safety Case preparation. It also provides generic guidance material. The CAAP is titled “Guidelines 
for the Preparation of Safety Cases covering Airways Systems”. It can be accessed on the 
following Webpage:  http://casa.gov.au/wcmswr/_assets/main/download/caaps/airways/airway_1.pdf 
 
4.2.2             The draft material provides guidance on the steps and contents i.e. the topic headings, 
with a brief description of each topic that may be included under each heading for inclusion in an  
ADS-B Design and Implementation of Safety Case. This listing of topic has been derived from the 
Safety Case for the ADS-B Upper Airspace Program (UAP) prepared in Australia by the ANSP. 
 
4.2.3              The meeting noted that the ICAO Circular 311 had been pulled out of circulation and 
replaced by Circular 326 which is under final editorial and will be ready for publication by September 
2011.  The meeting reviewed the structure and contents of the draft Guidance Material and agreed to 
adopt the following draft Conclusion: 

 
 Draft Conclusion 10/2   –  Development of Guidance Material on Building a 

 Safety Case for Delivery of an ADS-B Separation 
 Service   

  
That, the draft Guidance Material on Building a safety case for delivery of an ADS-B 
separation service provided in Appendix B to the Report be adopted. 

  
 

_ _ _ _ _ _ _ _ _ _ _ _ 
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Agenda Item 5:    Report and updates by the leading member of the Task Force on Tasks 
    assigned 
 
                   Sample agreement for data sharing 
 
5.1  Indonesia and Singapore shared with the meeting their experiences on the adoption 
of the sample agreement. It was explained that the entire agreement has been revised quite a bit as the 
parties tried to make the agreement more comprehensive, precise, simple, easier to read and more 
acceptable by both parties. At the same time, the number of Annexes was agreed to be reduced. In 
addition, the agreement was subject to vetting by various authorities which resulted in further 
amendments. Indonesia and Singapore provided updated version of the sample agreement based on 
the signed version between two States. 
 
5.2 The meeting reviewed the description of the changes to the original sample agreement 
as presented by Singapore. The updated sample agreement as second edition is shown in  
Appendix C to the Report.  In view of the foregoing, the meeting formulated following draft 
Conclusion: 

 
 Draft Conclusion 10/3 – Adoption of Revised Sample Agreement for data  
     Sharing 

 
 That, the revised Sample Agreement for Data Sharing contained in Appendix C to 

the Report be adopted. 
 
                         Amendments to AIGD 
 
5.3 The meeting noted that the Amendment No. 1 to the PANS-ATM (Doc 4444) will 
become applicable on 15 November 2012. The meeting discussed a proposal from Australia for a 
consequential amendment to the ADS-B Implementation Guidance Document (AIGD).  The AIGD 
has a section which specifies a temporary procedure to be used prior applicable date of the 
amendment to the Flight Plan as described in the Amendment No. 1 to the PANS-ATM.   The existing 
procedures require use of field 18 including RMK/ADSB & CODE/. Whilst it is expected that 
RMK/ADSB will no longer be required post transition to the new flight plan, the use of CODE/ may 
continue to be used in some special circumstances. The proposed changes resulted from the 
amendment to Flight Plan are provided in the Appendix D to this Report. 
 
5.4 Noting that the current version of AIGD has no guidance regarding Reliability and 
Availability considerations, the meeting reviewed a draft guidance material as provided in  
Appendix E regarding reliability and availability for ADS-B ground system presented by Australia. 
In this connection, the meeting recalled the Baseline ADS-B service performance parameters for 
various performance requirements of ADS-B Categories for consideration by States when acquisition 
of an ADS-B managed service was adopted by APANPIRG/18 in 2007. The meeting noted that the 
draft guidance material contains 5 recommendations for high reliability and availability for ADS-B 
ground system which would be useful for considerations by States. In view of the foregoing, the 
meeting formulated the following Draft Conclusion: 
 
 Draft Conclusion 10/4 – Amendment to AIGD  
                         

That, Amendment to the ADS-B Implementation Guidance Document (AIGD) as 
shown in the Appendix D on consequential amendment to the Flight Plan and 
Appendix E on the reliability and availability for ADS-B ground system  to this 
Report be adopted for inclusion in the AIGD.  
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                           Radio Frequencies for Provision of VHF Voice Communications 
 
5.5  At Sixth meeting of SEA ADS-B working group, Viet Nam made a proposal that 
APANPIRG should further support the decision for States to provide VHF voice communications 
facilities for other States by developing a Conclusion. This would help in the domestic approval 
process for VHF radio frequency assignment. Australia and IATA supported Viet Nam’s suggestion. 
Singapore suggested that the States finding difficulty with the domestic approval to share the 
constraints so that a draft Conclusion may be developed.   The working group meeting requested Viet 
Nam and the Secretariat to develop draft proposal for discussion at this Task Force meeting. 
 
5.6 The meeting recalled that APANPIRG/19 held in September 2008 urged States to 
support provision of VHF radio voice communication associated with ADS-B data sharing between 
adjacent States. In order to enable radar like separation, ADS-B based surveillance service must be 
complemented by the Direct Controller Pilot Communication (DCPC) such as VHF radio voice 
communication. Without supporting communication infrastructure, the ADS-B based surveillance will 
provide minimal operational benefits to the air space users. In this regard, APANPIRG/19 adopted 
Conclusion 19/38. 
 
5.7           The meeting reviewed and endorsed the following draft Conclusion presented by the 
Secretariat and Viet Nam based on a draft developed at the SEA ADS-B WG/6 meeting. 
 

Draft Conclusion 10/5 – Coordinate for VHF for sharing Voice Communication 
Capability  

 
That,  
 
a) States be urged to support provision of VHF radio voice air/ground 

communication infrastructure to adjacent States; and  
 

b) The States sharing ADS-B data and supporting provision of VHF Voice air-
ground communication infrastructure to adjacent States should co-ordinate with 
ICAO regional Office and their national Telecommunication Authority (Radio 
Frequency regulator) for assignment of VHF radio frequencies to be used by the 
adjacent States.    

 
5.8               While supporting the conclusions, Thailand expressed difficulty in compliance with the 
recommendation for assignment of VHF radio frequencies for use by adjacent State(s). The 
assignment for use of VHF frequencies rests with the Office of the National Broadcasting and 
Telecommunications Commission. 
 
 
 

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

 
 
 
 
 
 
 
 
 



8 Summary on Agenda Items  
Agenda Item 6:   Review States’ activities and interregional issues on trials and 

implementation of ADS-B and multilateration 
 
                          New Caledonia 
 
6.1 France informed the meeting that three ADS-B ground stations were installed in  
New Caledonia in 2010 to provide situation awareness service to international traffic at La Tontouta 
airport, the domestic traffic at Magenta airport and Air Traffic Service within Nadi FIR. The ADS-B 
controller display positions are also available since 30 July 2010.  After the required technical and 
operational trainings, ADS-B becomes operational in July 2010.  Not all flights are displayed on the 
ATM system because incorrect ADS-B data or unequipped aircraft. Air traffic controllers still use 
procedure to manage traffic in the air space of New Caledonian. The controller’s tasks have become 
easier as they have a better representation of the air traffic situation.   
 
6.2 Aircraft operators flying to/from New Caledonia are urged to equip with qualified 
ADS-B avionics. New Caledonia is also proposing cooperation for ADS-B data sharing. Using 
specific tools, French DSNA analyses and validates periodically the ADS-B data received at the 
stations of  
La Réunion Island and New Caledonia in order to establish the list of available aircrafts (green list) 
and unavailable aircrafts (red list). Only the aircraft in the green list are displayed on the controller 
screens. The majority of traffic detected in New Caledonia is in the green list which represents 95.3% 
of good quality transmissions and only 4.7% traffic is not readable. 
 

                   Update on Australia’s ADS-B programme 
 

6.3                    Australia updated the meeting that the ADS-B Upper Airspace Project (UAP) has 
been operationally commissioned and air traffic controllers are authorised to provide 5 NM separation 
services using ADS-B data from all Australian operational sites. Operational coverage is currently 
provided across the whole continent from 29 ADS-B sites and one WAM system comprising 14 sites. 
The full system has now been operational for more than 1 year since the final stage was completed on 
19 December 2009. Deployment of additional ground stations is being re-examined and hence 
delayed. The testing of the Syndey WAM was recently completed. The system comprises with 16 
sites.  
 
6.4 Foreign aircraft must now obtain operational approval from their state of registry 
before delivery of ADS-B services is approved. States need to note that post December 2013, ADS-B 
is mandatory at and above FL290. Hence approvals need to be obtained before that time. 

  
6.5 Airservices is working on a safety case, to abandon the use of the ‘aircraft by aircraft' 
filtering system. Once, and if, abandoned, the ATC system will assume that all transmitting aircraft 
have ADS-B equipment that operates correctly in accordance with the regulations. 

 
6.6 The Australian regulator, CASA, recently provided Airservices with authorisation to 
use ADS-B data with NUC>=4. The new values were successfully put into operation in February 
2011. The number of ADS-B outages due to GPS satellite geometry issues is expected to be reduced.  
 
6.7 Research continues between Australia and the FAA in the use of ADS-B data for 
RVSM Monitoring. Whilst the work is not yet complete, initial results are very promising. 
          
           Updates from Singapore 

 
6.8              In following up APANPIRG Conclusion 19/37 and Conclusion 21/39 on 28 
December 2010, Singapore issued an Aeronautical Information Circular (AIC) informing aircraft 
operators on CAAS’s plan to implement ADS-B operations after 2013 within parts of the Singapore 
FIR.  
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6.9                From 12th December 2013 onwards, if an aircraft operates on Airways L642, M771, 
N891, M753, L644 and N892 bounded within 073605N 1090045E, 040713N 1063543E, 041717N 
1061247E (MABLI), 044841N 1052247E (DOLOX), 045223N 1041442E (ENREP), 045000N 
1034400E thence north along the Singapore FIR Boundary to 070000N 1080000E at or above FL290: 

 
a) the aircraft must carry serviceable ADS-B transmitting equipment that has been 

certified as meeting EASA AMC 20-24, or meets the equipment configuration 
standards in Appendix XI of Civil Aviation Order 20.18 of the Civil Aviation 
Safety Authority of Australia; and 

 
b) the aircraft operator must have the relevant operational approval from the State of 

Registry. Aircraft that does not have the relevant ADS-B operational approval 
from the State of Registry will be assigned a flight level below FL290. 

 
6.10 IATA expressed appreciation to Singapore for issuing the notification on time.  
Singapore further informed that no query had been received so far from any States regarding the 
mandates.  
 
                  Proposal for harmonization of air traffic control procedure 
 
6.11 Singapore provided an information paper on a proposal for harmonization of air 
traffic control procedures for ADS-B operations in the South China Sea area to be discussed at the 
SEACG meeting to be held in Bangkok from 3 to 6 May 2011. The paper proposes to discuss the 
harmonization of longitudinal spacing for pairs of ADS-B equipped flights during the operational trial 
and implementation on ATS routes L642 and M771 in order to reap the full benefits that come with 
the deployment of ADS-B based surveillance.   
 
6.12 Current air traffic management initiatives utilising Performance Based Navigation 
(PBN) specifications allows reduction of longitudinal separation minima from the conventional 10 
minutes or 80 NM to 50 NM based on RNP10 PBN specification and 30NM based on RNP4 PBN 
specification. As such, Singapore proposes that the appropriate reduction of longitudinal spacing to 
quantify the benefit of implementing of ADS-B based surveillance service.   

 
6.13 The reduction of the longitudinal spacing would enable more ADS-B equipped flights 
to operate at their optimum flight level. This will also help reduce the ground delays at the respective 
airports, reduce operating costs and carbon emissions. Singapore is now working towards 
conducting the necessary safety assessment before commencing the operational trials within 
the Singapore FIR.  
 
6.14 Hong Kong, China proposed that this should be discussed at the South East Asia ATS 
Coordination Group meeting and an appropriate timeline be agreed to take into account the safety 
case that needs to be carried out.  
 
 Australia-Indonesia Data Sharing Project 
 
6.15 Australia and Indonesia provided an update on their data sharing project between the 
Brisbane and Ujung Pandang FIRs. Under Phase 1A, Australia provides data from Gove and 
Thursday Island while Indonesia provides data from Merauke and Saumlaki. The plan was later 
revised to include sharing additional sites from each state at Broome, Doongan, Kintamani and 
Kupang. A satellite datalink was established to exchange the ADS-B data using multicast and using 
ASTERIX Category 21 Version 0.23. A Deed of Agreement to support ADS-B data sharing was 
signed on 20 September 2011. Full operation was achieved on 1 February 2011, with ADS-B data 
from foreign FIRs on screen in both Brisbane and Makassar ATC centres.  
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6.16 It was expected that the project will extend to Phase 1B and possible Phase 2. Phase 
1B would comprise the sharing of data from additional sites in Australia (a site to be determined) and 
Indonesia (Waingapu). Phase 2 could transition to full radar-like separation with suitable ATC 
infrastructure. 
 
6.17 On behalf member airlines, IATA congratulated Australia and Indonesia for first data 
sharing achieved globally.  IATA thoroughly supports its implementation.  
 
 ADS-B activities in China 
 
6.18 CAAC and ATMB had installed 8 ADS-B ground stations by end of 2010 and 
collected ADS-B data from the equipped aircrafts. CAAC issued "application policy of civil 
aviation surveillance technology of China" in November 2010.  The policy confirms that both radar 
and ADS-B are means of air traffic management.  Transition to the new surveillance system will 
take place gradually and a certain number of radars will need to remain as a backup surveillance 
system. 
 
  Trial operation of Chengdu - Lhasa route 

  
6.18.1 The first ADS-B route in China - Chengdu-Lhasa ATS route with five ADS-B 
stations and VHF voice communication capability was initiated in 2009. The surveillance project for 
this ATS route was completed in 2010.  Flight test was conducted in end of 2010 to evaluate the 
performance of the ADS-B, such as refresh rate, coverage, accuracy, stability of the ADS-B signal 
and so on. The satisfactory result was derived from the flight test. CAAC plans to add an additional 
ADS-B ground station in the short term. An ADS-B based operational trial is scheduled starting 
from 18 May 2011.  

  
6.18.2 The meeting also reviewed the reported NUC/NIC statistics collected from an ADS-
B ground station at Chengdu, China.  

 
       Trial operation in the area of South China Sea 

 
6.18.3 The ADS-B construction project in the area of South China Sea started in 2008.  One 
ADS-B ground station has been put into trial operation in Sanya FIR. The objective of the project is to 
enhance the surveillance coverage and reliability of Sanya FIR and to collect and evaluate the ADS-B 
data from the equipped aircraft in the South China Sea area. In July 2009, ADS-B signal was 
integrated into the ATM automation system in Sanya.  Both ADS-B data and radar data are displayed.  
The result of trial confirmed that the ADS-B base surveillance capability can improve the surveillance 
ability for ATS routs in Sanya FIR. An additional three new ADS-B stations are planned to be 
installed in the area of South China Sea to achieve redundant surveillance coverage in the airspace of 
Sanya FIR above 8000 M.  In 2010, evaluation on accuracy and integrity was carried out for Sanya 
FIR and automation system providers were requested to solve the technical problem about the 
integration of multi-sensors.  An ADS-B trial operation in Sanya FIR is scheduled from 16th June, 
2011.  
                   
6.18.4 The first MLAT system in China has been commissioned at the Beijing Capital 
International Airport (BCIA). The system will be integrated with surface movement surveillance 
radar.  
             
                          ADS-B project in the Republic of Korea  
 
6.19 The meeting noted ADS-B development status and future utilization plan of ADS-B 
in the Republic of Korea (ROK).  
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6.19.1 ROK is developing an ADS-B system with its own technology to reduce importing 
foreign made systems and reduce maintenance cost.  ROK is conducting R & D for ADS-B 
technology.  The intended plan is focussed on avionics market changes and to acquire eligible level of 
technical skills in the avionics field.  
 
6.19.2 The operational tests conducted focused on ADS-B applications with conventional 
radar systems (ADS-B RAD) and performance in situation awareness at airport surface movement 
(ARSA-SURF).  The purpose of the test is to verify operation management on ground and air 
surveillance filed. The test covers operational safety assessment (OSA), operational performance 
assessment (OPA) and evaluation on interoperability. 
 
                     ADS-B/Multilateration Implementation Plan in Papua New Guinea (PNG) 
 
6.20 In updating information in the Matrix, PNG provided the meeting with the ADS-B 
Implementation Plan in PNG. ADS-B legislation mandating the use of the ADS-B and guidelines for 
aircraft equipage and operational approval will be issued by 31/12/2011. ADS-B is planned to be 
implemented by mid-2015 and mandatory for operations above FL290 within Port Moresby FIR and 
also in specific higher traffic areas domestically. PNG is planning to deploy ADS-B ground stations to 
support PNG domestic needs.  
 
6.20.1 ADS-B data sharing with Australia and Indonesia is being considered subject to 
agreement by all parties heralding the future direction for PNG in this technology.  
 
            Implementation of ADS-B in Sri Lanka 
 
6.21 Sri Lanka is planning to install ADS-B by 2013.  ADS-B equipment will be installed 
in fourth Quarter of 2012 and will be commissioning by second quarter of 2013 after identifying all 
operational difficulties. ADS-B equipment will be installed at Pidurzitalagala where the existing SSR 
equipment is being refurbished. Since Pidurutalagala is about 2500 M above the means sea level, 
range of 250 NM could be easily achieved though Rang is much more extended than this due to earth 
curvature is concerned. Upgrading of ATM System is in progress and it will be capable of handling 
ADS-B data as well. The ATM system is at Ratmalana and just 99 Km west of Pidurutalagala (line of 
site distance). ADS-B data will be linked as SSR data is linked to Ratmalana. This ADS-B equipment 
will be used as a supplementary service to SSR. By implementing and installing this ADS-B 
equipment, safety of air traffic in Colombo FIR will be further improved.  
 

 Updates from Myanmar 
 

6.22 Myanmar informed SEA ADS-B WG/6 Meeting that Myanmar airspace has only 
Yangon FIR which covers the whole area of the country. It is divided into two sectors i.e. North 
Sector and South Sector. The existing surveillance capability for Myanmar’s airspace is provided by 
three Mono-pulse Secondary Surveillance Radars (MSSR). They are located at Yangon, Mandalay 
and Myeik airports.  
 
6.22.1 Myanmar plans to install two ADS-B stations at remote sites such as Lashio airport 
for North Sector and Pathein airport for South Sector. Data collected from each remote site will be 
sent to Yangon ACC via VSAT link for Data integration at Eurocat-C. Myanmar also plans to install 
ADS-B at Kyaing Tone Airport, Sittwe Airport and Coco Island Airport. Due to the cost involved, the 
project will be implemented in phases.  
 
6.22.2 IATA and Australia were pleased to note that Myanmar is making substantial 
improvements for communication and surveillance infrastructure serving Yangon FIR. IATA fully 
supports Myanmar’s efforts in further enhancements to the air navigation services.  
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 Updates from the Philippines 
 
6.23 The Philippines updated the meeting that there are plans to install ADS-B ground 
stations at Manila ATM Centre and Puerto Princesa Airport. The installation of the two ground 
stations are scheduled to be completed by first quarter of 2013. 
  
 Review of CNS/ATM Implementation and Planning Matrix 
 
6.24         The Secretariat presented the matrix reflecting implementation status of CNS/ATM 
systems in Asia/Pacific Region. CNS/ATM Implementation Matrix reflects the status of 
implementation of major CNS/ATM elements in the region which includes ATN, AIDC, CPDLC, 
GNSS, ADS-C and ADS-B.  The States participating the meeting updated the information in the 
Matrix which is provided in Appendix F to this Report.  
 
 Requirement for SA Aware 
 
6.25 IATA informed the Meeting that the present Australian CAO 20.18 requirement 
pertaining to forward fit of SA Aware to be incorporated in GNSS sensors used for ADS-B position 
source determination in aircraft manufactured after the date of 28 June 2012 was untenable from an 
industry (airline) perspective. IATA advised that many airlines would be unable to comply with the 
28 June 2012 date as a result of one of the three major OEM manufacturers for GNSS receivers could 
not produce a certificated SA Aware replacement GNSS card for the MMR by the above date. This 
would mean that airlines would incur a significant economic disadvantage needing to purchase 
another manufacturers product which would create significant logistics impacts from loss of fleet 
equipage standardization, maintenance and spares complications. 
 
6.26 IATA therefore requested that the Australian ADS-B rule should be amended to 
extend the date of compliance by 2 years 
 
6.27 The meeting discussed the IATA position and the effect on the use of ADS-B for 
aircraft separation service. Australia informed the Meeting that the requirement for GNSS SA Aware 
included in the Australian rule had been based on maximising the continuity of NUC integrity levels 
suitable for display of aircraft ADS-B targets on screens. It was noted at previous meetings of the 
Task Force that non-SA Aware equipment was inferior to SA Aware equipment. However, it was 
stated by Australia that recently reduction of integrity (NUC requirements lowered from a minimum 
of 5 to 4 as a result of SASP recommendations) meant that the affect of SA Aware on continuity had 
less significance.  
 
6.28 Australia informed the meeting that it hoped to gain approval to further reduce the 
acceptable NUC to the value 3 for 5 Nm enroute use to further improve service continuity. 
 
6.29 The Meeting noted that the date of 12 December 2013 was becoming a generally 
accepted date among APAC Region States for the commencement of ADS-B mandates. There was 
general acceptance that it would be a reasonable compromise to extend the date for SA aware forward 
fit compliance to the mandate date, rather than the 28 June 2012 date. IATA agreed that this date was 
acceptable. This would provide for a reasonable compromise between the requirements of ATC 
service providers and airlines. In view of the foregoing, the meeting formulated following draft 
Conclusion. 
 



 Summary on Agenda Items 13 
 

Draft Conclusion 10/6  - Forward fit requirement for SA aware GNSS  
   Equipment 

 
That, based on information from IATA, the existing forward fit requirement in the 
Australian CAO 20.18 for SA Aware to be incorporated in GNSS receivers providing 
position source data for ADS-B be extended from 28 June 2012 to 12 December 
2013. 

                          

 Support for DO260B 

6.30 The meeting noted that the difference between DO260/DO260A and DO260B may 
perhaps allow additional useful functionality to be deployed in the ATC automation 
system.  Singapore and Hong Kong China were requested to prepare a paper for the next meeting, 
comparing the changes brought by DO260B and identifying any potential impacts on ATC systems.   

6.30.1 If new ATM functionality is enabled by DO260B, it may be desirable for the Task 
Force to consider changes to the Asia Pacific ADS-B regional guidance material to support exchange 
of any required new data fields between States. This would be further discussed at future meetings. 

6.30.2 The meeting recognized that aircraft equipped with ADS-B Out avionics compliant 
with DO260B are likely to enter Asia Pacific airspace in 2012-2015 time frame. The meeting noted 
that at least one manufacturer (ACSS) has DO260B certified transponders available.  There will be a  
need for States providing ADS-B based surveillance service to include the service to aircraft with 
DO260B compliant avionics. Therefore the meeting formulated a draft Conclusion as follows: 

                          Draft Conclusion 10/7 – Support DO260B Compliant Avionics  

That, States providing ADS-B based surveillance services be urged to upgrade their 
ADS-B ground stations in time (2012-2015)  to receive DO260B standard 
transmissions in addition to those aircraft transmitting ADS-B  data compliant with 
DO260 and DO260A. 

 
 ADS-B used for Airport Surface Surveillance in ROK 
 
6.31 Republic of Korea informed the meeting that Incheon Int’l Airport (IIA) implemented 
a set of ADS-B ground system integrated with STREAMS in 2008. The ASDE system consists of X-
band and Ku-band SMR (Surface Movement Radar) and ADS-B ground systems with a data fusion 
system that is called STREAMS manufactured by Thales Airsystems.  

 
6.31.1 While ADS-B system is providing its tracks, sometimes inaccurate ADS-B tracks 
were observed. IIA conducted a test for 50 days in October 2010 and tried to find the reason with a 
cooperation of avionic systems engineer.  Comparing with positions derived from SMR, the range of 
deviation of some aircraft was observed from 50 meters to 2000 meters. It was determined that some 
MODE-S transponders transmit IRS (Inertial Reference System) position data in the absence of GPS. 
Depending on the performance of IRS, some aircraft turned out to be very accurate and some 
inaccurate. 
 
6.31.2 IIA recommended that the performance of avionic systems should be tested and 
authorised by a state or relevant authority in order for its tracks to be used in operation. IIA 
considered it immature that ADS-B is independently used as surface detection equipment. IIA 
believes that the best solution is to integrate ADS-B, MLAT together with SMRs.  
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6.31.3              The meeting further discussed the issue observed by IIA. During the meeting the issue 
was analysed. The aircraft was using inertial position data and transmitting NUC=6.  For surface  
squitters, this value of NUC correctly indicates that the integrity value is greater than 0.1NM and henc
ethe   integrity limit cannot be determined by the receiver. Such data could be treated in the same way  
as NUC=0 for airborne squitters. 
 

Inertial Navigation Systems and Use of NUC (or NIC)=0 
 
6.32 Australia advised that some aircraft transmit ADS-B messages with positional data 
derived from aircraft Inertial Navigation Systems (INS). The accuracy of INS positional data degrades 
over the duration of each flight.  Thus such aircraft can report positions which are significantly 
different to the true aircraft position.  It could be a safety risk for ATC staff to use such positional data.  

 
6.32.1 Fortunately, aircraft with such installations do not report integrity values to the ATC 
transponder, and the transponder reports NUC or NIC =0.  The RTCA & Eurocae standards say that 
NUC=0 or NIC=0 corresponds to Horizontal Protection limit greater than 20 nautical miles and 95% 
containment radius greater than 10 nautical miles.  
 
6.32.2                When some GPS receivers detect a faulty ranging signal that cannot be excluded from 
the positional calculation they flag the erroneous situation to the ATC transponder by setting “flags” 
in the messages to the transponder. In such a case, the transponder is expected to set the transmitted 
integrity to zero, indicating that the positional data is not safe to rely on.  
 
6.32.3 It was recommended that ATC systems should discard all ADS-B data with NUC=0 
(or NIC=0) as it is unsafe to use for separation purposes, whether for radar like separation or 
procedural separation. 
 
6.32.4 Some ATC systems in the APAC Region use the ADS-B positional data to update the 
flight plan data, triggering overflight waypoint and updating future waypoint estimates. Thus, if the 
ADS-B data is erroneous it can result in incorrect waypoint estimates and hence loss of procedural 
separation.  Thus ADS-B data without integrity (such as NUC=0) should not be used to support 
procedural control. In this connection, the meeting recommended that ICAO Regional Office bring 
this risk to the attention of APAC States providing ADS-B based surveillance and re-iterate the 
importance of discarding ADS-B data without integrity.   
  
 Aircraft equipage requirement 
 
6.33 IATA noted that key to any ADS-B program is the publication of aircraft equipage 
requirements enabling the data to be used for operational purposes and that these requirements are 
published to provide operators sufficient lead time to plan for forward fit and retrofit programs. 
Recognising all the necessary guidance to promulgate equipage requirements that have been provided 
by APANPIRG,  
 
6.33.1 IATA urges States with near term implementation plans (before 2020) for ADS-B 
surveillance to publish their aircraft equipage requirements as soon as possible if they have not 
already done so.  
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6.33.2 In this connection, the meeting conducted a survey on the readiness of publishing 
ADS-B equipage requirements during the meeting.  The results of the survey shown in Appendix G 
to this report indicates that while some States including (Australia, China, Hong Kong China, Fiji, 
Malaysia, PNG and Singapore) have published or have indicated a target date to publish the 
requirement for a defined airspace, some States are still in a status of TBD. The meeting strongly 
recommended those States intending to implement ADS-B based surveillance to take firm and early 
action to publish the equipage requirements as requested by airspace users – as previously agreed by 
APANPIRG.  
 

Possible Project for ADS-B data sharing among Australia, Indonesia and Papua 
New Guinea 

 
6.34 The meeting noted the potential ADS-B data sharing project jointly presented by 
Australia and Papua New Guinea. The proposal for the potential project arises from ATM System 
modernisation planning activities in PNG. The proposed phased approach and target schedule for each 
phase is indicated in the proposal.  
 
6.34.1 Papua New Guinea (PNG) is commencing an ATMS modernisation program which 
includes plans to deploy ADS-B as its primary surveillance source. PNG is also developing regulatory 
requirements for aircraft to equip with ADS-B avionics.  PNG is planning to initially utilise ADS-B 
surveillance in its controlled airspace which will be designated as Class A and C. This will be above 
FL245 across the FIR and also in specific higher traffic areas between Port Moresby, Mt Hagen, 
Madang and Nadzab. The project will likely involve ADS-B deployment at Mt Nauwein, Mt Mission, 
Mt Konokalang, Mt Dimodimo, Lorengau and Burns Peak.  Coverage at the FIR boundary would be 
enhanced. 
 
6.34.2 The meeting supported the proposal for the project and encouraged States concerned 
to further develop the project and have it approved as soon as possible.  
 
            ADS-B in RADAR Environment 
 
6.35 Australia presented a paper (WP/11) discussing use of ADS-B in a radar 
environment. It was noted that RTCA & Eurocontrol produced separate documents for the RAD and 
NRA environments with position quality requirements.  The meeting recognised that ADS-B based 
surveillance service may be applicable for aircraft separation in airspace where there is both radar and 
ADS-B. The meeting noted that ICAO SAS Panel and ICAO Circular 326 do not differentiate 
between radar and non-radar environments.  
  
 ADS-B/GPS accuracy 
 
6.36          The meeting noted the background information (IP10) about the GPS accuracy 
presented by Australia.   

 
 
 

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

   
                           Review report of the sixth meeting of the SEA ADS-B Implementation WG  

 
7.1                     Under this agenda item, the meeting reviewed the outcome of the sixth meeting of the 
South East Asia ADS-B Implementation Working Group held from 24 to 25 February 2011 in 
Singapore.  The meeting was attended by 54 Participants from Australia, China, Hong Kong China, 
Indonesia, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Viet Nam, IATA and one 
representative from industry. The whole report is also available on the ICAO APAC website:  
http://www.bangkok.icao.int/cns/meeting.do?method=MeetingDetail&meeting_id=36 
 
7.2                  The SEA ADS-B WG/6 meeting recognized that Airlines have the responsibility to 
request for the operational approval from the State of registry. In this regard, the secretariat was 
requested to help forwarding the guidelines on operational approval adopted by APANPIRG to the 
States outside Asia/Pacific region through ICAO regional offices while IATA was requested to 
remind its member airlines about their responsibility. The meeting was informed of follow-up actions 
have been taken by IATA and the secretariat.  
  
 Review of the TOR and Name of the Working Group 
 
7.3          The meeting noted that China and Hong Kong China agreed to join the working 
group as members. The meeting noted that the sixth meeting of the Working Group had adopted a 
revised Terms of Reference of the working group.  
 
7.4 With respect to work proramme of the working group to cover the area of Bay of 
Bengal area, IATA noted that although the current name of this working group is for South East Asia, 
the TOR should be inclusive rather than exclusive. Expertise from this working group should be 
shared. Australia suggested changing the name of the working group to encourage non-SEA States to 
participate. Singapore suggested that States adjacent to FIRs of SEA states should be included as 
members.  It was also reminded to note the relation between the working group and the ADS-B SITF.  
The meeting further discussed the proposal for changing the name of the working group from the 
South East Asia Sub-regional working group into ADS-B Implementation Working Group proposed 
by the six meeting of the working group.  Considering the need to invite States in the Bay of Bengal 
area to participate in the working group meeting on a regular basis, the meeting agreed to propose 
changing the working group name into South East Asia and Bay of Bengal ADS-B Implementation 
Working Group (SEA/BOB ADS-B WG) and developed following draft Decision. 
 
                      Draft Decision 10/8 – Name and Terms of Cooperation of ADS-B 

Implementation WG 
               

That, Recognizing the need to expedite ADS-B implementation and surveillance data 
sharing in the Bay of Bengal area, the South-East Asia Sub-regional ADS-B 
Implementation Working Group be renamed as “South-East Asia and Bay of Bengal 
Sub-regional ADS-B Implementation Working Group”. A revised Terms of 
Cooperation and work programme be developed by the working group. 

 
 Review of States’ Activities and Mandates issued 
 
7.5          Australia, Indonesia, Myanmar, the Philippines and Singapore provided updates on 
their ADS-B implementation activities and future plans. Some developments are reflected in the 
agenda item 6. Detailed information is provided in the report of the working group meeting. 
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                          Update on the ADS-B Collaboration Project in the South China Sea Area 

 
7.6 Indonesia, Singapore and Viet Nam updated the meeting on the implementation of 
ADS-B in the South China Sea area. The project involves collaboration between Indonesia and 
Singapore as well as collaboration between Singapore and Viet Nam. 
  
7.7  The collaboration between the States involved has made it possible work to progress 
to implement ADS-B operations in parts of the Singapore FIR. Prior to implementation of exclusive 
ADS-B within Singapore FIR, two operational trial phases will be carried out. This phased approach 
will allow air traffic controllers, pilots and stakeholders to be familiar with the operations. 

 
7.8 In Phase I of the ADS-B operational trials, ADS-B/Radar-like separation will be 
applied between suitably equipped aircraft on ATS routes L642 and M771. ADS-B/Radar-like 
separation will be applied on an opportunity basis. It is foreseeable that longitudinal separation can be 
reduced in situations where two or more ADS-B equipped aircraft are flying in succession. The target 
commencement of Phase I Operation Trial is 2nd half of 2011. 
 
7.9 In Phase II of the ADS-B operational trials, ADS-B/Radar-like separation will be 
applied to the other routes within the parts of the Singapore FIR. In addition to ATS routes L642 and 
M771, ADS-B/Radar-like separation will also be applied to suitably equipped aircraft on ATS routes 
N891, M753 and L644. In this phase of the operational trials, priority will be accorded to suitably 
equipped aircraft. This would mean that ADS-B equipped aircraft will be given priority for their 
preferred optimal flight level over non-ADS-B equipped requesting for the same flight level. This will 
ensure that the capacity could be maximised by pooling two or more ADS-B equipped aircraft at their 
preferred optimal cruising flight level. The target commencement for Phase II Operational Trial is 2nd 
half of 2012. 
 
7.10  The implementation of exclusive ADS-B airspace is targeted to be on or after 12 
December 2013. Aircraft intending to operate at or above FL 290 within this defined ADS-B airspace 
will need to be ADS-B equipped and certified accordingly. The aircraft operator must have the 
relevant operational approval from the State of Registry. Aircraft that does not have the relevant 
ADS-B operational approval from the State of Registry will be assigned a flight level below FL 290 
should they wish to operate within the lateral limits of the defined airspace. 
  
7.11 The meeting was also informed that Singapore is now working towards conducting 
the necessary safety assessment before commencing the operational trials within the Singapore FIR.  
In the future, the collaboration project may be expanded to include the major routes ATS routes N892, 
L625, N884 and M767.  
 
7.12 Viet Nam thanked Singapore for the presentation.  Viet Nam informed the meeting 
that within Ho Chi Minh FIR, the section for the two ATS routes L642 & M771 is under double radar 
coverage. One new primary radar & SSR Mode S is going to be installed next to Tan Son Nhat – Ho 
Chi Minh, so Viet Nam uses radar for separation of aircraft on these ATS routes. Singapore can use 
ADS-B data from Con Son ADS-B ground station. Viet Nam also informed the meeting that in 
addition to ConSon ADS-B ground station, Viet Nam planned to deploy more ADS-B ground stations 
to overlap the existing ADS-C and radar coverage in the south-east part of Ho Chi Minh FIR. The 
data from these ADS-B ground stations can be shared with adjacent FIRs. 
 
7.13 IATA applauded the efforts by the States collaborated for this project to enhance the 
operating efficiency on the at busy ATS routes in the South China Sea. IATA urged other States to 
explore the areas in which ADS-B implementation would lead to significant benefits for the airlines in 
those areas.  
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7.14                 Hong Kong, China stated that safety case would take longer time and expressed that 
timeline for second half 2011 would be difficult to achieve within the Hong Kong FIR. Hong Kong, 
China commented that the proposed date to commence the first operational trial should take into 
account also the safety case to be carried out by the affected States with respect to the potential to 
reduce the longitudinal spacing on L642 and M771. 
 
 Seamless Surveillance Coverage on L642 and M771 

 
7.15 Hong Kong noted that Indonesia, Singapore and Viet Nam are collaborating in the 
South China Sea Project to benefit traffic along routes L642 and M771. These routes pass through 
four FIRs, namely Singapore, Ho Chi Minh, Sanya and Hong Kong with distance over 1300NM.  
 
7.15.1            As L642 and M771 will involve multiple ANSPs including Singapore, Vietnam, 
China and Hong Kong - China, there is an obvious need to harmonize both equipage requirements and 
timeline for ADS-B mandate among the concerned ANSPs. Hong Kong China recommended that the 
concerned CAA/ANSPs should review the adequacy of enhanced surveillance coverage to achieve 
seamless surveillance coverage and provide enhanced surveillance in supporting operations over the 
two parallel routes.  
 
7.16 An ad hoc working group consisting of Singapore, Viet Nam, China and Hong Kong 
China at SEA ADS-B WG/6 Meeting worked out the harmonized requirements and timeline for 
implementation. The meeting further progress the harmonized equipage requirements and timelines 
developed by the working group. The detailed result is contained in consolidated report of Ad Hoc 
working group meetings to this Task Force meeting. 
 
 ADS-B Data Sharing between Indonesia and Malaysia 
 
7.17 Malaysia informed that the first kick-off meeting on this issue was held in 2009. 
Malaysia’s air traffic control system was not able to process ADS-B data yet, but is currently 
undergoing upgrading. By September 2011, the system will be able to accept ADS-B data. Malaysia 
hopes that by then, Indonesia would be willing to share the ADS-B data from Aceh with Malaysia. 
Indonesia expressed that they would be happy to discuss with Malaysia. 
  
 Bay of Bengal/South Asia Sub-regional Project 
 
7.18 The meeting reviewed and discussed an initial proposal for deployment of ADS-B 
ground stations in the Bay of Bengal presented by Australia. The meeting noted that India plays a key 
role in the sub-region. In particular, installation of ADS-B stations at Port Blair and Car Nicobar. The 
meeting noted that India is developing ADS-B implementation plan in India was taking up issues 
concerning the implementation of ADS-B at Port Blair.  Regarding proposed ADS-B location at Car 
Nicobar, it was informed that more complicated coordination process with military authority would be 
required. Sri Lanka informed the meeting the potential location of ADS-B ground station would be at 
Pidurzitalagala in the central part of Sri Lanka. CANSO stated that the proposed locations in 
Myanmar were provided by DCA Myanmar during the recent Seminar.  
 
7.18.1 Nevertheless, the initial proposal for a draft implementation plan for Bay of 
Bengal/South Asia Sub-regional Projects was further progressed at Ad Hoc working group meeting 
and is shown in the consolidated Report of Ad Hoc Working Group for consideration at future 
meetings. 
 
7.18.2             Noting progress of ADS-B Implementation made by States in the South China Sea 
area, the meeting encouraged States concerned to expedite implementation of the project and 
developed the following Draft Conclusion: 
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Draft Conclusion 10/9 – Expedite ADS-B implementation project in South China 
Sea area 

 
That, States concerned with ADS-B implementation in the South China  
Sea area be urged to expedite required actions and coordination to achieve the 
implementation.  
 

          ADS-B Seminar in Myanmar and the Philippines 
 
7.19 CANSO informed the meeting that ADS-B seminar concluded recently for DCA 
Myanmar in Yangon on 22 February 2011 as well as a similar seminar conducted for the CAA of the 
Philippines in Manila in August last year. Both seminars were conducted by CANSO to provide the 
latest updates on ADS-B and to reach out to as many participants as possible from the ANSPs of the 
DCA/CAA as well as their regulators and airlines.  
 
7.20 CANSO stressed the need for States to work together to harmonise their individual 
ADS-B implementation plans so that overall benefits can be optimized for the region as a whole.  
States concerned were urged to follow up on the proposed expansion of ADS-B coverage over the 
South China Sea and the Bay of Bengal.  

 
Review of Regulator Ad Hoc WG, South East Asia (SEA) and Bay of Bengal 
(BOB) Sub-regional Projects 

 
7.21 The meeting reviewed the updates on the Sub-regional ADS-B implementation 
projects from SEA, BOB and Regulator’s Working Group as presented by the Ad Hoc working 
groups at the ADS-B SITF/10 meeting. The discussions were based on the outcome of previous 
meetings of the ADS-B SITF/9 and SEA ADS-B WG/6.  The outcome of discussions by Ad Hoc 
working groups is provided in Appendix H to this report which could serve as a basis for further 
development of the sub-regional implementation plans.  
 
 

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



20 Summary on Agenda Items  
Agenda Item 8: Any other business 
 
 Briefing on In-Trail Procedure (ITP) 
 
8.1 FAA made a presentation on trial of ADS-B In-Trail Procedure (ITP) procedure 
introduced in the oceanic airspace in South Pacific Region.  
 
 Review Regional Performance Framework Form on ADS-B 
 
8.2 The meeting reviewed and further updated the Regional Performance Framework 
Objective (APAC Objective 10) on ADS-B which was reviewed by SEA ADS-B WG/6 meeting in 
February 2011. The updated Performance Framework Form (PFF) on ADS-B provided in  
Appendix I to the Report will be incorporated into other updated PFFs for consideration by 
APANPIRG/22 in September 2011.  
 
 Note of appreciation 
 
8.3 The participants of the meeting expressed their appreciation and gratitude to the Civil 
Aviation Authority of Singapore for hosting the tenth Meeting of ADS-B Study and Implementation 
Task Force (ADS-B SITF/10) and the sixth Meeting of the SEA ADS-B Working Group in February 
2011 and excellent arrangements made for the meetings. CAAS and sponsors for the meeting 
including Comsoft GmbH ST Electronics Ltd. and NCS Communications Engineering Pte Ltd. for the 
hospitality and support provided and for all activities organized during the meeting.  
 
 Time and Venue of Next Meeting 
 
8.4 The seventh meeting of SEA/BOB ADS-B Implementation Working Group is 
scheduled in November 2011. The secretariat will coordinate with State concerned and will keep the 
member States informed once the dates and venue of the meeting are determined.  
 
8.5 The next meeting of ADS-B Study and Implementation Task Force is scheduled for 
April or May 2012. The meeting appreciated the kind offer made by the Republic of Korea to host the 
Eleventh ADS-B Study and Implementation Task Force meeting in Republic of Korea.  The members 
of the Task Force will be informed well in advance of the exact date of the meetings after consultation 
with the Republic of Korea.  
 
 
 

_ _ _ _ _ _ _ _ _ _ _                                      
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Serial 
No.

His 
No. Subject/Tasks List

Associated with 
Strategic 
Objective

Associated GPI Deliverables Target
Date

Status and Action 
to be taken and led 

by

1 3
Each member State report on the number of airframes fitted 
and transmitting with good NUC/NIC.

D. Efficiency      GPI01/05/06/09/14/16/
17/21/22

Report on statistics 
conducted

4/2011 Closed

2 14
Guidance material on how to build safety case for delivery of 
separation services.

A.Safety GPI01/05/06/09/
14/16/17/21/22

Guidance material for 
implementation Apr-11

Completed

3 17
Guidance on legal liability issues for ADS-B data sharing. A.Safety GPI01/05/06/09/

14/16/17/21/22
Guidance material for 
implementation Aug-12

U.S.A.

4 18

Develop and implement regional collaboration project for 
ADS-B Out operational use including data sharing in SEA 
and report on implementation progress.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Sub-regional ADS-B  
collaboration project 
has been developed.

Jul-08/
Apr-11

SEA WG - 
On going

5 19

Develop and implement regional collaboration project for 
ADS-B out operational use including data sharing in South 
Pacific and report on implementation progress.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

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

Apr-09/
Dec-11

South Pacific
States
On-going

6 21
Study application of ADS-B and multilat for precision runway 
monitoring.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Guidance material for 
implementation

 Apr-11 All Members

7 22

Perform data collection and data analysis of ADS-B messages 
to examine GPS performance in different geographic areas.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

 Report of data 
collected and analyzed 
- continuous

 Apr-11 All Members

8 23

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.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

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

Apr-09/
Dec-11

Bay of Bengal 
States

  UPDATED ADS-B SUBJECT/TASKS LIST
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Serial 
No.

His 
No. Subject/Tasks List

Associated with 
Strategic 
Objective

Associated GPI Deliverables Target
Date

Status and Action 
to be taken and led 

by

9 25

Provide feedback to the proposed amendment and template 
for data sharing based on experience gained by Indonesia and 
Singapore. 

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Comments April-2011 Completed

10 26

Prepare a paper on the experience of using the ADS-B data 
sharing template and make any recommendations for change 
of the data sharing template.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Comments April-2011 Singapore & 
Indonesia

11 27
Clarify relation between DO260B and 3NM separation in 
TMA.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Prepare a WP April-2011 Completed

12 28
Renaming SEA ADS/B WG and relation between WG and 
TF.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Comments April-2011 All Members

13 29
Review the forward fit requirement for SA Aware compliance 
by June 2012.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

To develop a strategy 
to resolve this issue

April-2011 IATA & Australia

14 30

To exam 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.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Report status and 
position

April-2011 China & Myanmar
On-going

15 31
To exam possibility of sharing ADS-B data from potential 
ADS-B ground station from Coo Co and Pathein.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Report status and 
possibility

April-2011 Myanmar & India

16 32

ATS operational letter of agreements between neighboring 
FIRs among South China Sea States for radar-like 
surveillance service

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Report progress April-2011 China, Hong Kong 
China, Viet Nam 
and Singapore
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No.

His 
No. Subject/Tasks List

Associated with 
Strategic 
Objective

Associated GPI Deliverables Target
Date

Status and Action 
to be taken and led 

by

17 33
Review of FPL Amendment to update AIGD and its effective 
date.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Update the AIGD April-2012 Australia and 
Secretariat

18 34
Identify new data sharing projects in the eastern part of South 
China Sea.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

Prepare a working 
paper

April-2011 Singapore 

19 35
Identify new data sharing projects in Bay of Bengal. D. Efficiency GPI01/05/06/09/

14/16/17/21/22
Prepare a working 
paper

April-2011 Australia

20 36 States to advise when their ground stations can be upgraded to 
receive ADS-B DO260B compliant ADS-B data.

D. Efficiency GPI01/05/06/09/
14/16/17/21/22

April/May12 All Members

21 37
Guidance material addresig military concerns regarding 
sharing ADS-B data 

A. Safety GPI01/05/06/09/
14/16/17/21/22

Prepare a working 
paper

April-12 Australia

22 38
Bring attention of States concerned to the risk that ADS-B 
data without integrity (such as NUC=0) should not be used to 
support procedural control 

A. Safety GPI01/05/06/09/
14/16/17/21/22

Letter to States October-11 Regional Office

23 39 Comparing the changes brought by DO260B and identifying 
anny potential impacts on ATC systsms.

A. Safety GPI01/05/06/09/
14/16/17/21/22

Prepare a working 
paper

April-12 Hong Kong China 
& Singapore

 A - 3



 
 

 
 

 

 

 
 
 
 
 
 
 

 
  
 
 
 

DRAFT 
 

 

GUIDANCE MATERIAL ON  

BUILDING A SAFETY CASE FOR  

DELIVERY OF AN ADS-B SEPARATION SERVICE 

 

 
 
 
 
 
 
 
 

Version 1.0 
 

May 2011 

INTERNATIONAL CIVIL AVIATION ORGANIZATION 
ASIA AND PACIFIC OFFICE 

ADS-B SITF/10 
Appendix B to the Report 



Guidance on Safety Case preparation B - 2
 

CONTENTS 
 

Contents 2 
References 3 
Introduction 3 
Definitions 4 
  
PART A  Generic Guidance on Safety Case Preparation 5 
 1 What is a Safety Case 5 
 2 Generic contents of a Safety Case 5 
 3 Safety Planning 5 
 4 A Safety Case may have several discrete parts over the system 
  lifecycle  

6 

 5 STEP 1 – State the Purpose and Scope of the Safety Case 6 
 6 STEP 2 – Develop and document the safety objectives and safety 
  requirements 

7 

 7 STEP 3 – Develop a Safety Risk management methodology 8 
 8 STEP 4 – Process for Hazard Identification and Analysis 9 
 9 STEP 5 – Establish the Safety Risk of each Hazard 9 
 10 STEP 6 – Establish the Safety Risk Assessment Criteria 10 
 11 STEP 7 – Process for Risk Control and Mitigation 12 
 12 STEP 8 – Document and track the Hazards and their Risks 12 
 13 STEP 9 – Safety case coverage over the lifecycle of the  
  surveillance system 

12 

 14 STEP 10 – Authority for issue and change of the safety case 13 
  
PART B  Specific Elements For Inclusion in Safety Case Covering ADS-B 
  Based Surveillance System 

14 

 References 14 
 Introduction 14 
 1 STEP 11 –State Implementation Roadmap 14 
 2 STEP 12 – Safety Case for ADS-B NRA  16 
 3 STEP 13 – Safety Case Contents 16 
  
ATTACHMENTS  
Attachment A – Safety Case Coverage for a Four Part Safety Case 17 
Attachment B – Sample Headings and Content for an ADS-B System  
     Design and Implementation Safety Case 

18 



  Guidance on Safety Case preparation 
 

B - 3

 
GUIDANCE MATERIAL 

ON 
BUILDING A SAFETY CASE FOR DELIVERY OF AN ADS-B SEPARATION 

SERVICE 

 

REFERENCES 

The guidance material herein uses information in the three reference documents below:  

1. ICAO Doc 9859 AN/474 Safety Management Manual (SMM), Second Edition 2009 – in 
particular Chapter 4 ‘Hazards’, and Chapter 5 ‘Safety Risks’ 

2. ICAO Circular 326 AN/188 ‘Assessment of ADS-B and Multilateration Surveillance to 
Support Air Traffic Services and Guidelines for Implementation’ 

 3. RTCA DO-303/EUROCAE ED-126 December 13, 2006 ‘Safety, Performance and 
Interoperability Requirements Document for the Non-Radar Airspace Application’ 

Much of the information needed for the preparation of a Design Safety Case for an ADS-B 
surveillance service can be derived from the above reference documentation. The aspects that 
need to be separately covered by a proponent are those arising from any differences in the 
specific airspace for the surveillance system, and the system engineering of the surveillance 
services if they differ from the reference systems. 

 

INTRODUCTION 

Basic guidance on the building of a Safety Case for delivery of an ADS-B separation service is 
provided in this document. It relies on referencing existing guidance material in the publications listed 
above, as well as some existing Safety Cases covering early ADS-B services. 

A number of discrete ‘steps’ in the building of a Safety Case are described to progress to a completed 
document. 

The first steps cover the generic requirements for the preparation of a Safety Case for any airways 
system, including any surveillance systems used for separation by ATC. The primary reference is 
Chapters 4 and 5 of ICAO Doc 9859. 

The remaining steps cover the elements of a Safety Case specific to a new ADS-B surveillance 
service. The basic references are ICAO Circular 326 and RTCA DO-303/Eurocae ED-126. These 
documents contain a significant amount of information on hazard identification and risk assessment of 
an ADS-B service (as well as a MULTILAT service.) The final steps are guidance to the actual 
content headings of a Safety Case for an ADS-B service. 
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Definitions 
Accuracy: A measure of the difference between the aircraft position reported by the surveillance 
system, as compared to the true position 
ALARP: As Low as Reasonably Practicable (in risk mitigation) 
Availability The probability that a system will be able to perform its intended function when 
required for use. 
Continuity The probability of a system to perform its required function without unscheduled 
interruption, assuming the system is available when the procedure is initiated (Circ 326) 
Failure: Inability of the system to perform its intended service or function 
Fault:  Degradation in the performance of a system 
Hazard: A condition or set of conditions of a system, or an object, with the potential to cause 
injury to personnel, damage to equipment or structures, loss of material, or reduction of ability to 
perform a prescribed function. 
Hazard identification:  The process of recognising that a hazard exists and defining its 
characteristics 
Integrity: The ability of a system to provide timely warnings to users when the system should 
not be used for navigation (and, in the case of ADS-B for surveillance). 
Maintainability: The ability of a system to be retained in, or restored to service 
NRA:  Non-Radar Airspace 
Operational Requirement: The stated purpose of the (surveillance) system 
Reliability: The probability that, during a certain period of time, a system performs its prescribed 
functions (usually expressed in MTBF) 
Risk: The probability of occurrence, together with the severity of the consequence(s), of a 
hazardous event 
Risk assessment: The process of determining the risk involved in the occurrence of a hazardous 
event, and the tolerability of that risk. 
Risk management: The systematic application of management policies, procedures and practices 
to the tasks of identifying hazards and assessing and controlling risks. 
Safety:  The state in which the possibility of harm to persons or of property damage is reduced 
to, and maintained at or below, an acceptable level through a continuing process of hazard 
identification and safety risk management. (Doc 9859) 
Safety Case: A document which provides substantial evidence that the system to which it 
pertains meets its safety objectives 
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PART A: GENERIC GUIDANCE FOR SAFETY CASE PREPARATION 

1 What is a Safety Case? 
1.1 One of the primary purposes of a Safety Management System is to predict what accidents or 
incidents may occur, how they may happen, and how they may be prevented. The processes for safety 
assurance may differ in details; however they all prescribe the systematic undertaking of safety risk 
assessment and the presentation of evidence that the particular system is safe. 
One way of presenting such evidence is by preparing a Safety Case. A Safety Case is an explicit 
documentation of a safety critical system, its corresponding safety objectives, and the associated 
safety risk assessment and risk management of the system, at appropriate milestones in the life of the 
system. 
 
2 Generic contents of a Safety Case 
2.1 A Safety Case is a documented record of the steps or processes undertaken by the system 
proponent to ensure that the system has been designed, tested and implemented as safely as 
reasonably practicable. Its basic component is a structured, comprehensive statement of the hazards 
and the corresponding safety risks of the occurrence of the hazards surrounding the provision of an 
operational service. This should include the significance of the hazards in terms of their likelihood of 
occurrence and potential effects on aviation safety, and the means whereby they are to be managed. 
The essential features of a Safety Case are that it should: 

a) fully describe the surveillance system including the operational role and functions 
which it covers (i.e. the configuration and the boundaries of the system); 

b) define or reference the performance standards and specifications of the system; 
c) establish the safety objectives and the safety requirements for the system; 
d) identify the hazards and the operational consequences of the hazards. Identification of 

hazards and consequences must ensure that all possible failure and fault modes have 
been identified under all normal and abnormal modes of operation; 

e) assess the associated risks (in terms of frequency of occurrence and severity) of each 
identified operational consequence; 

f) categorize each of the risks within a recognised risk tolerability classification scheme; 
g) establish the controls necessary to ensure the risks are tolerable. 
 

3 Safety planning 
3.1 It is expected that safety will be built into any new surveillance system from its early 
inception and that the management of safety related activities will be undertaken in a planned manner 
over the lifecycle of the system. 
 
3.2 The safety plan may be a discrete element of a project management plan, if applicable, or it 
may stand-alone. The Safety Plan is an important basic document that sets out the safety objectives 
and requirements and the actions and processes to be followed in the development of the system. 
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3.3 The safety plan should provide the basis for the development of the several parts of the Safety 
Case at defined milestones as the development, design and implementation of the surveillance system 
progresses to commissioning and normal day-to-day operation. 
 
4 A Safety Case may have several discrete parts over the system lifecycle 
4.1 ATC surveillance systems have a lifecycle consisting of several distinct phases. The safety 
hazards and associated risks may differ in type and degree in each phase, and their identification and 
control treatment will be more appropriately undertaken at a particular phase in the lifecycle. 
Accordingly, Safety Cases need to be developed to separately consider the safety situation in each of 
the lifecycle phases. This may require several parts of the Safety Case, with each part building on the 
previous part as the system is developed. 
 
4.2 The distinct phases of a surveillance system’s life which may be covered by a Safety Case, 
are normally: 

a) the operational requirements definition phase, when the role and broad functionality of 
the new system is determined. This phase should identify the safety objectives of the 
system and its applicable system safety requirements, (these may be based on ICAO 
SARPS, the State’s regulatory requirements, and the service provider’s internal safety 
standards); 

b) the design and procurement phase, when the system is designed and developed to meet 
the specified operational and/or engineering requirements. In this phase, the system  
configuration and operation is defined, incorporating the safety objectives and 
requirements within the evolving design. A full hazard and risk assessment is usually 
undertaken at this time; 

c) the implementation phase, when the system is subject to procedural and/or engineering 
readiness testing against the design specifications, followed by operational trials, such as  
ghosting or mimicking. At this phase, the risk assessment is tested and validated by actual 
trials and testing of the installed system, and specific safety related operational, 
engineering and/or management procedures are developed to obviate or control the 
identified risks; and 

d) the routine operations phase, when the safety of the system continues to be monitored 
and improved as any hazards are identified as they arise, and the risks are mitigated 
during actual operations. 

 
4.3 The Safety Case should describe the historical and current safety status of the system or 
service as it develops throughout its entire lifecycle. 
 
5 STEP 1 – State the purpose and scope of the safety case 
5.1 The purpose and scope of the Safety Case should be clearly stated in its introductory 
paragraphs, and should include: 

a) A statement of the purpose and role of the surveillance system under consideration, i.e. its 
Operational Requirement. 
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b) A description of the system and its location; its configuration including the sub-system 
elements; the system boundaries; the elements of the system which have been considered 
within the scope of the document, i.e., whether it covers equipment, procedures, airspace, 
personnel, etc.; and the interfaces with other external systems. 

c) A statement of the assumptions upon which the Safety Case is based. This should include 
the defined or known levels of safety, or integrity, of each of the interfacing or support 
systems/services, and those other services externally provided by third parties, such as 
those provided by telecommunications service providers, electrical power service 
providers, etc. 

 
5.2 The relevant lifecycle phase of the system, covered by the particular part/s of the Safety Case 
should also be defined. 
 
6 STEP 2 – Develop and document the safety objectives and system 
safety requirements 
6.1 The overall safety objectives and related system safety and safety related performance 
requirements supporting the objectives for the system should be defined as far as possible, particularly 
at the design stage. Safety objectives and system safety/performance can be derived by reference to 
the Operational Requirement and the type of service involved – for example an enroute surveillance 
service may have a lower level of criticality of availability and continuity than a terminal surveillance 
service. The safety requirements of a particular service may be established by assessing the effect of 
possible functional failure or fault modes as the source of safety hazards and the associated effect on 
the operation of the system. 
 
6.2 The fault modes analysis should cover conceivable faults or eventualities affecting system 
performance including the possibility of human errors, common mode failures, simultaneous 
occurrences of more than one fault, and external eventualities which cause or result in the loss of, or 
affect the integrity of, external data, services, security, power supply, or environmental conditions. 
 
6.3 The assessment of the safety objectives may then result in an iterative process of revision and 
further development of the system design, the adoption of modified operational procedures, or the 
establishment of contingency arrangements. For this reason, as far as possible the safety objectives  
should be expressed in a form that is clear and unambiguous so that they can be tested against, and the 
compliance of the system determined. 
 
6.4 The selection of an appropriate way of expressing the safety objectives is important. 
Traditional measures include the specification of availability, continuity, accuracy, maintainability, 
recoverability, etc., which have some interdependence. In the case of surveillance systems, specifying 
only availability, without also specifying a limit on the rate of occurrence of failures and faults, and 
the recoverability of the system following failure, could be insufficient to adequately define the safety 
requirements. For instance, a very infrequent occurrence of a fairly long down-time may be less 
hazardous than more frequent failures with shorter down-times, particularly for an ADS-B service in 
NRA where reversion to procedural separation is the contingency for system failure. 
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6.5 Quantitative statements of safety objectives and system performance requirements should be 
used where possible, however, in many areas (e.g.; where people and procedures are involved) it may 
not be feasible to define quantitative values. For these, qualitative values can be established. Where 
possible, these should be equated to or assigned corresponding quantitative values. 
 
For a surveillance system, it is obviously important for safety that the voice or data communications 
service between pilot and ATC has a level of availability and continuity at least equalling same levels 
of performance as that assigned to the surveillance system itself. Obviously the two systems should be 
designed so that no single point of failure can result in both systems simultaneously failing at remote 
stations where single power source may only be available. Bearer links back to the ATC Centre will 
normally need to be duplicated on separate bearer circuits in order to achieve the reliability required 
for surveillance services. 
 
6.6 In the development of the Australian ADS-B surveillance service in low density enroute 
airspace, the following basic safety and performance requirement for both the ADS-B service and the 
related voice communication service were established: 
 
Table 1 – Basic Performance Parameters for ADS-B ground system (aircraft component not 
included) 
SERVICE SERVICE 

CATEGORY 
GROUND SYSTEM 
OPERATIONAL 
AVAILABILITY 

GROUND SYSTEM 
RELIABILITY per 
sector. MTBF 
(95%confidence level) 

Enroute surveillance 
and voice comms (low 
density airspace) 

Essential .999 5000 hours 

Source: Airservices Australia Ops Requirements Doc v2.0 
 
7 STEP 3 – Develop a Safety Risk management methodology 
7.1 An appropriate, recognised methodology for safety risk management, i.e. for hazard 
identification; risk assessment; risk management, control, and mitigation, of a surveillance system, is 
required. The methodology may vary depending upon the type and safety implications of the proposed 
surveillance system, and the use of different methods, or combinations thereof, may be appropriate for 
the different elements and lifecycle phases included in the safety case. 
 
7.2 Chapters 3 and 4 of the ICAO SMM are recommended as an appropriate methodology for 
States to adopt. Persons preparing Safety Cases are encouraged to familiarise themselves with the 
concepts in those two Chapters. The following Steps 4 – 8 inclusive are based on and derived from 
those Chapters. 
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8 STEP 4 – Process for Hazard Identification and Analysis 
8.1 Surveillance systems for aircraft separation services provide significant safety enhancement 
compared with procedural systems. However, there are safety consequences that predominantly arise 
during abnormal conditions or in fault or failure situations. Potential risks arise if related systems for 
air ground communication fail, or aircraft navigation or transponder avionics lose integrity or fail. 
Lesser impacts on safety might occur where the integrity of a system is degraded or lost but where 
there are alternative back-up systems, or contingency arrangements, that can be reverted to in order to 
maintain separation. 
 
8.2 The process for hazard identification and analysis is set out in section 4.5 of the ICAO SMM, 
from which some of the information in this section is extracted and summarised. 
It is essentially a 3 step process: 

a) First: Identify the generic hazard (also known as top level hazard, or TLH). Generic 
hazard is used as a term that intends to provide focus and perspective on a safety issue, 
while also helping to simplify the tracking and classification of many individual hazards 
flowing from the generic hazard. 

b) Second: Break down the generic hazard into specific hazards components of the generic 
hazard. Each specific hazard will likely have a different and unique set of causal factors, 
thus making each specific hazard different and unique in nature. 

c) Third: Link specific hazards to potentially specific operational consequences, i.e. specific 
events or outcomes of the occurrence of the hazard. 

d) Fourth: Document the hazards and its consequence. 
 
8.3 Techniques for hazard identification and analysis for a new surveillance system may include: 

a) the use of data or experience with similar systems/changes undertaken by overseas or 
other 

b) respected providers of ATC surveillance services; 
c) quantitative modelling based on sufficient data, a validated model of the change, and 

analyzed assumptions; e.g. RAM modelling. 
d) the application and documentation of expert knowledge, experience and objective 

judgement by specialist staff; 
e) trial implementation of a proposed change in an “off-line” system, or under a pre-existing 

surveillance service, and with sufficient backup facility to revert to the existing system 
before the change, if risks cannot be mitigated; 

f) event tree analysis (ETA); 
g) failure modes and effects analysis (FMEA); 
h) human factors analysis (HFA); 
i) hazard identification workshop with expert personnel (HAZID). 

 
9 STEP 5 – Establish the Safety Risk of each Hazard 

9.1 The references for this process is section 5.4 and 5.5 of the ICAO SMM, and Tables 30 and 
31 of RTCA DO-303/Eurocae ED-126. 
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9.2 For each of the identified operational consequences of the identified hazards, the safety risk 
should be established by assessing the probability of occurrence, and the severity of the consequence 
or outcome. 
9.3 Safety risk probability is defined in the SMM as the likelihood that an unsafe event or 
condition might occur. Safety risk severity is defined as the possible consequences of an unsafe event 
or condition. 
9.4 Particular attention should be given to hazards that have operational consequences of common 
mode failure. For example, for an ADS-B surveillance service, failure or drop-out or short term loss  
of integrity of the GNSS may lead to total or partial loss of ATC surveillance and aircraft navigation. 
The risk control avenues open to a service provider may identify that a safety requirement is to ensure 
a means of backup to provide continuity of navigation and surveillance during the loss of GNSS, 
particularly for a terminal area service. Alternatively procedural mitigation may be implemented. 
Service providers should identify the most appropriate means or combination of risk controls based on 
local infrastructure and operational circumstances. 
9.5 The following tables have been extracted from the SMM as the criteria for the risk assessment 
process. 
 
Table 2: Safety Risk Probability Table (source ICAO SMM) 

Probability  Meaning  Value 
Frequent Likely to occur many times  5 
Occasional Likely to occur sometimes 4 
Remote Unlikely to occur, but possible 3 
Improbable Very unlikely to occur 2 
Extremely improbable Almost inconceivable that the event will 

occur 
1 

 
Table 3: Safety Risk Severity Table (source ICAO SMM) 

Severity of Occurrence Meaning Value 
Catastrophic Equipment destroyed 

Multiple deaths 
A 

Hazardous  B 
Major A significant reduction in safety margins, 

physical distress or a workload  
C 

Minor Nuisance 
Operating limitations 
Use of emergency procedures 
Minor incident 

D 

Negligible Little consequences E 
 
10 STEP 6 – Establish the Safety Risk Assessment Criteria 

10.1 In order to ensure that the range of possible safety risks are appropriately classified and 
controlled, it is necessary for service providers to establish standard, stand-alone, criteria for safety 
risk assessment and classification. Such a safety risk classification scheme provides a structure for 
deriving the safety requirements for any airways system, as well as the criteria for risk control 
decisions. Typically, such schemes provide a standard relationship between the probability of 
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occurrence of each risk and the categorised severity of the risk in terms of its potential impact on 
safety. 
 
10.2 A Safety Case document must include or reference the risk assessment criteria (also termed a 
Risk Tolerability Classification scheme) adopted by the service provider for system safety 
management. 
 
10.3 The following two Tables (Table 4 and Table 5) have been extracted from the ICAO SMM 
for Safety Risk Assessment criteria and Safety Risk Tolerability criteria: 
Table 4: Safety Risk Assessment Matrix (source ICAO SMM) 
 

 
Risk Probability 

 
Risk Severity 

Catastrophic
A 

Hazardous 
B 

Major 
C 

Minor 
D 

Negligible 
E 

Frequent              5 5A 5B 5C 5D 5E 
Occasional          4 4A 4B 4C 4D 4E 
Remote               3 3A 3B 3C 3D 3E 
Improbable         2  2B 2C 2D 2E 
Extremely Improbable    1 1A 1B 1C 1D 1E 
 
Table 5: Safety Risk Tolerability Matrix (source ICAO SMM) 

Suggested criteria Assessment risk index Suggested criteria 
 

INTOLERABLE 
5A, 5B,5C, 4A, 4B, 3A Unacceptable 

 
 

TOLERABLE/MITIGATE 
5D, 5E, 4C, 4D, 4E, 3B, 
3C, 3D, 2A, 2B, 2C 

Acceptable based on risk mitigation. 
May require management decision 

 
ACCEPTABLE 

3E, 2D, 2E, 1A, 1B, 1C, 
1D, 1E 

Acceptable 
 

 
10.4  A further reference, specifically for a surveillance service is shown in RTCA DO-
303/EUROCAE ED-126. Table 30 of that document presents a qualitative Hazard Classification 
Matrix derived from ED-78A/DO-264 with 5 grades of risk severity. However, the Risk Classification 
Scheme (RCS) actually used in the Operational Safety Analysis presented in RTCA DO-
303/EUROCAE ED-126 at Table 31 is derived from Table 30 and is based on 5 grades of Safety 
Targets with the Risk Classification per flight hour of each expressed quantitatively. The scheme is 
repeated in Table 6 below for reference: 
Table 6: DO-303 OSA - Risk Classification Scheme for ADS-B Surveillance Service 

Safety Targets Risk per flight-hour Risk per flight 
ST1 Accident 1e-08 1e-08 
ST2 Serious Incident 1e-05 1e-05 
ST3 Major Incident 1e-04 1e-04 
ST4 Significant Incident 1e-02 1e-02 
ST5 No immediate effect on safety Not rated Not rated 
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11 STEP 7 – Process for Risk Control and Mitigation 
11.1 A risk control process to eliminate, control or mitigate all risks categorised as intolerable or 
unacceptable, at least to a tolerable or acceptable level, must also be defined. Risk controls may vary 
considerably, and employ any one, or a combination of, the following: 

a) system redesign, modification or replacement; 
b) process or procedures redesign, particularly procedures by operational personnel; 
c) reliability improvement schemes; 
d) personnel education and/or training;  
e) various management controls on personnel, operational procedures and equipment; and 
f) regulatory controls; including aircraft equipage mandates, limitations on entry to airspace 

by unequipped aircraft; equipage requirements in accordance with ICAO SARPs, etc. 
 

11.2 Any identified risks which cannot be controlled to a tolerable level shall be explicitly included 
in a section of the Safety Case which includes a full discussion on all relevant aspects of the risk. The 
rationale for any decision to proceed with the development or operation of the system while the risk 
prevails is to be stated and justified. 
 
11.3 Precedence of Risk Controls.  In the application of the above or other risk control processes, 
a safety precedence sequence should be adopted and applied. For instance, control of identified 
hazards should normally be sought first through improved system design or equipment changes, 
followed then by specific operational procedures or training. For some risks, only one type of 
mitigation process will be feasible, others may need several means of risk control to bring the overall 
risk into tolerability. Whichever means of control is implemented the control process should 
demonstrate how the risks are being brought within the acceptable or tolerable areas of the criteria. 
 
12 STEP 8 – Document and track the Hazards and their Risks 
12.1 A standard method of documenting and tracking Hazards and Risks should be established.  
 
12.2 Figure 4.2 of Chapter 4 of the ICAO SMM indicates the process involved in hazard/risk 
documentation. 
 
12.3 The proformae used for the purpose of documenting/tracking Hazards relevant to ADS-B 
service as used by two States are shown in ICAO Circular 326 at Appendices G1/G2 (Australia) and 
Appendix G3 (USA). 
 
13 STEP 9 – Safety Case coverage over the lifecycle of the surveillance 
system 
13.1 As previously discussed, Safety Cases should be developed in separate parts to define the 
safety situation of the system over the discrete stages of its lifecycle. A four part Safety Case has been 
adopted by some service providers to define the safety situation at the Operational Requirements 
Definition stage, at the completion of the Design and Procurement phase, at the Implementation stage, 
and for the routine Operational phase. 
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13.2 The contents of the Safety Case will differ for each part. For some systems, it may be 
appropriate to have more or fewer parts of the Safety Case. For all parts, the level of description and 
detail included should be sufficient to provide a reasonably informed reader with an understanding of 
the safety situation, without the need to refer extensively to supporting references. A decision on the 
number of Parts should be made at an early stage of a surveillance project. 
 
13.3 A guide to the coverage of each part of a four part Safety Case is included in Attachment A 
‘Safety Case Coverage for a Four Part Safety Case’. 
 
14 STEP 10 – Authority for issue and change of the Safety Case 
14.1 Safety Cases should be placed under a documentation control process. The Safety Case 
should be authorised by competent authority designated by the service provider. An authority or 
authorities covering System Requirements, System Design, System Operation, and System 
Maintenance should be appointed, and the issue of the parts of the Safety Case should be made under 
the authorization of one or more of these designated bodies, as appropriate to the content of each part. 
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PART B: SPECIFIC ELEMENTS FOR INCLUSION IN SAFETY CASE COVERING 
ADS-B BASED SURVEILLANCE SYSTEMS 

Primary references: 
ICAO Circular 326, in particular:  
 Chapter 2: ATC Surveillance 
 Chapter 3: Assessment of ADS-B and MLAT surveillance 
 Chapter 4: State Implementation Roadmap 
 Appendix A: General Description of the Reference Radar 
 Appendix B: Technical Comparison between MSSR, ADS-B and MLAT 
 Appendix C: Key ADS-B Performance Requirements to Support the    
   Claim that ADS-B Surveillance “Is As Good As the Reference SSR” 
 Appendix G1: HAZID and Mitigation (Australia) 
 Appendix G3: Hazard Analysis Report (US Capstone Program) 
 
RTCA DO-303/EUROCAE ED-126 December 13, 2006 Safety, Performance and Interoperability 
Requirements Document for the ADS-B Non-Radar Airspace Application  
 
Secondary reference: 
ICAO Doc 9689 AN/953 Manual on Airspace Planning, Methodology for the Determination of 
Separation Minima, First Edition 1998 

Introduction 
This Part itemises the topics that should specifically be included in a Design and Implementation 
Safety Case for the introduction of an ADS-B based surveillance system. The information herein is 
derived from two sources; ICAO Circular 326 and the actual Design Safety Case that was produced 
by the Australian ANSP to gain the approval of the aviation regulator for the commissioning of the 
Upper Airspace ADS-B surveillance system. That Safety Case was essentially based on a comparative 
assessment showing that ADS-B was as good as or better than a Monopulse SSR system when used 
for the same surveillance purposes in the same airspace by ATC. This comparative assessment 
approach has been documented by the ICAO SASP in Circular 326 as an appropriate means of 
assessing the safety of an ADS-B separation service in low complexity airspace. 

1 STEP 11 – State Implementation Roadmap 
1.1 For this STEP, readers should first acquaint themselves with Chapters 3 and 4 of 
ICAO Circular 326. 
 
1.2 In Chapter 3 of ICAO Circular 326, the ICAO SASP describes the assessment it 
undertook of the use of ADS-B to support ATS. The assessment methodology compared 
ADS-B to a Reference SSR which the SASP defined in terms of its technical performance. 
The assessment demonstrated that ADS-B surveillance is better or at least no worse than the  
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Reference SSR, and therefore no less safe than Radar. The SASP concluded that, if a number 
of ADS-B performance requirements relating to the integrity and accuracy of the received 
ADS-B transmissions from aircraft and the overall latency and update rates of the system are  
met, then ADS-B can be used as a means of supporting the provision of a 5NM separation 
(also 2.5NM and 3NM) minima similar to that used with radar. 
 
1.3 However, in making that conclusion, the SASP noted that its assessment was 
undertaken based on global assumptions and was for low complexity airspace and for the  
defined reference radar. In its Conclusions to Chapter 3, for reasons it explains in that 
Chapter, it noted that there remains the requirement for a region or State to undertake a  
State or local assessment that demonstrates the intended safety level will be met using ADS-
B surveillance. To this end, a ‘State implementation roadmap’ was provided for the guidance 
of States. 
 
1.4 Circular 326 provides the references and technical evidence to show that ADS-B is as 
good as or better than an MSSR when used for a 3NM or 5NM separation service by ATC. It is 
therefore unnecessary to demonstrate that in a Safety Case covering a State or local surveillance 
service. A State can make reference to that finding in Circular 326 rather than prove that in a Safety 
Case. However, it should be noted that the Circular clearly points out that the analysis by the SASP 
makes assumptions on a generic airspace situation which may not be totally relevant to the airspace 
situation in any particular State and that State and/or local level assessments should be undertaken 
where there is any difference between the Sate’s conditions and those in the assumptions made in the 
Circular, for example, in complex airspace. (Refer to Sections 4.12 and 4.14 of Circular 326.) Further, 
there always remains the requirement to undertake State or local level hazard identification and risk 
analysis of all hazards. For that purpose, the further value of Circular 326 as guidance material for 
ADS-B Safety Case preparation is that it provides a Compendium of Hazards and Mitigation 
Measures which has been extracted from several site-specific ADS-B Safety Cases of ADS-B trials 
and implementation undertaken in two States (USA and Australia). Further there are those identified 
by EUROCAE in the Annexes to ED-126. Those hazard compendiums will be of value as a reference 
to those States embarking on safety assessment of their own ADS-B programs. 
 
1.5 The State Implementation Roadmap in Circular 326 comprises four distinct 
processes. These are:  

a) Process A - Definition of Airspace Concept 
b) Process B - Identification of ADS-B Performance Requirements 
c) Process C – Safety Assessment 
d) Process D – Preparation for Implementation 

Those Processes imply that a four part Safety Case may best be adopted for those phases of system 
development. General guidance on the undertaking of all four Processes is given in Chapter 4 of 
Circular 326. It is recommended that authors of Safety Case documents for ADS-B surveillance 
should familiarize themselves with the Processes. 
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1.6 ADS-B System Design - Performance standards. In Appendix C to Circular 326 
the ICAO SASP identifies the key ADS-B performance requirements for an ADS-B system to enable  
use of a 3NM or 5NM separation minimum in the provision of ATC. ADS-B 3NM and 5 NM 
separation services could be delivered when ADS-B data quality indicators meet the requirements in 
that Appendix. The Safety Case should therefore include the minimum values of quality indicators (in 
terms of NUC; NIC and NAC) of an aircraft ADS-B transmission before aircraft targets are displayed 
on ATC screens. 

2 STEP 12 – Safety Case for ADS-B NRA 
2.1 RTCA DO-303/EUROCAE ED-126. Extensive guidance material to assist in 
preparation of a Design Safety Case on the ADS-B NRA Application is contained in RTCA 
DO-303/EUROCAE ED-126. That document is a virtual Safety Case and the publication can 
be used as a reference alongside ICAO Circular 326. The complete document is relevant 
although the Operational Safety Assessment at Annex C has most relevance. Annex C 
contains the following Steps: 

a) Hazard Classification Matrix as per DO-264/ED-78A (Table 30) 
b) Safety Targets and Risk Classification Scheme (Table 31) 
c) Operational Hazards Identification by Expert Analysis (Table 33) 
d) Allocation of Safety Objectives (the maximum frequency or probability at which an 

operational hazard can be tolerated to occur) and the Safety Requirements for 
Operational Hazard mitigation. 

3 STEP 13 – Safety Case Contents 
3.1 Contents of the Safety Case. Guidance material on the contents (i.e. the topic 
headings, with a brief description of each topic that may be included under each heading) for 
inclusion in an ADS-B Design Implementation Safety Case is at Attachment B . This topic listing has 
been derived by reference to the Safety Case for the ADS-B Upper Airspace Program (UAP) prepared 
in Australia by the ANSP. (That particular Safety Case was the basis of the regulatory approval by 
CASA of the now implemented ADS-B UAP of Airservices Australia.) 
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ATTACHMENT A 

 
Safety Case Coverage for a Four Part Safety Case 

 
The following is a guide to the structure of a four part Safety Case over the life of an airways 
system. 
 
Safety Case Part 1 - Operational Requirements Phase 
A Safety Case Part 1 contains the Safety Objectives and the corresponding Safety 
Requirements for the proposed system, and will normally be the initial document provided to 
advise the proposed project’s existence and its safety significance. The Safety Case at this 
stage should be an evaluation of the proposed system, perhaps most appropriately carried out 
by means of a Preliminary System Safety Assessment (PSSA), supplemented as necessary by 
overseas or previous experience, and in-house expertise and knowledge of deficiencies in 
existing systems which the new system is to replace. 
 
Safety Case Part 2 - Design and Procurement Phase 
Part 2 of the Safety Case is essentially to assure that the design of the system supports and 
provides for the safety requirements. Arguments to support the design rationale and the 
proposed technology of the system, and to verify and validate that such satisfies the safety 
requirements will be provided. The human factors aspects of the design, and the safety 
implications of the design of the procedures, and the ability of personnel to safely operate to 
the design procedures, should also be considered. Here, a full hazard and risk evaluation of 
the detailed design, including hardware, software, man/machine interface, human factors, 
equipment and administrative interfaces and external factors, should be undertaken. 
 
Safety Case Part 3 – Implementation Phase 
Part 3 of the Safety Case will provide an analysis of the safety situation following its 
installation and integration. The functional testing to be carried out for installation and pre-
commissioning evaluation of the safety situation is detailed in this part. A testing regime 
aimed at validating the risk assessment made in Part 2 of the Safety Case, and identifying 
safety hazards not previously identified at Part 2 which arise during testing and integration 
and related activities, should be defined , with the strategy for assessing and managing these 
hazards and the safety issues which arise from such testing also specified. 
 
Safety Case Part 4 - Normal Operations Phase 
Part 4 of the Safety Case will provide the evidence that the system is safe in operational 
service. It will address all relevant operational and management issues, and will take account 
of the safety findings from the preceding three parts of the Safety Case. This part of the 
Safety Case is maintained as a living document for the life of the system, to define and 
document any further hazards, identified at post-commissioning or during routine operations, 
and the risk control actions taken to maintain compliance with safety objectives, in the light 
of actual day-to-day knowledge and experience with the system. 
 
Note in respect to all Parts 
It is important that all parts of the Safety Case be retained and maintained as necessary over 
the life of the system, reflecting the safety situation for any approved modifications or 
changes to the system. 
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ATTACHMENT B 
 

Sample Headings and Content for ADS-B Design and Implementation Safety Case 
 

No. Heading Brief Description of Content 
1 Title State the Title of the Safety Case. E.G. ADS-B Upper 

Airspace Program – Implementation Phase Safety Case 
2 Purpose/Background/Operational 

Requirement 
State the background to the development of the system. 
State the previous trials leading up to the implementation 
of the surveillance system. 
State the operational requirement of the system; the 
scope of the system and the scope of the safety case.  

3 Scope Define the scope of the system covered by the Safety 
Case. Operational staff impact. Technical staff impact. 
Changes to voice comms system. System coverage, 
engineering and operational standards adopted. Include 
coverage and location of ground station infrastructure, 
ground station design, bearer link network design, 
changes to ATM facilities at Area Centres. System 
transition management. Relativity to other programs. 
Existing system upgrade requirements. Development of 
new ATC procedures. Regulatory approval 
requirements/plans. 

4 System Overview and 
Description 

Overall system description/diagram. Ground Stations 
locations. Site Monitor. Terrestrial and satellite bearer 
links to ATC Centres. ATC System Processors. ATC 
Display. Remote Control and Monitoring System. RAIM 
prediction system. Power supply system(s). Provide 
schematic diagram of overall system including third 
party provided services and data-links 

5 VHF Communication System Overall voice comms system description/performance 
standards/overview/ bearers/third party provided 
services. 

6 New ATC Procedures and Staff 
Training plan 

Define existing separation standards and the intended 
new separation standard(s). Define ATC staff training 
required for ‘radar-like service’. 

7 Logistics support Define all aspects of the ILS plan including hardware 
and software maintenance, spares support plan,  

8 Safety Requirements Establish the safety standards and requirements in terms 
of system performance parameters (RAM). 

9 Assumptions, Constraints and 
Dependencies 

Comparison with radar for 5NM separation service. 
Proposed aircraft operational accuracy (NAC) and 
integrity (HPL) standards. State dependencies with 
related projects (voice, data bearers, aircraft equipage 
requirements, ATC system upgrades, etc) 

10 Responsibilities Establish the relevant staff responsibilities for the project 
implementation and safety management. Include all 
specialist and management personnel and 
responsibilities 

11 Consultation and 
Communication 

State the external consultation undertaken with 
stakeholders including any issues in relation to safety 
considerations. Provide references to documentation of 
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No. Heading Brief Description of Content 
consultation outcomes. 

12 Design Process Define the design process undertaken in system 
development. Define the design test plan/procedures and 
the outcome of design reviews.  

13 Design Safety Risk Management Describe the processes undertaken for Safety Risk 
Management at the design phase. Include reference to 
design HAZID and HAZLOG reviews undertaken. 
Establish the current status of all hazards identified in 
the design phase 

14 Design Limitations and 
Shortcomings 

Itemize all design  phase deficiencies remaining (major 
and minor) and their safety status and impact 

15 Implementation Process Establish engineering transition plan. Establish 
operational transition plan. Establish contingency plan 
for reversion to existing system.  

16 Status of Safety Controls and 
Safety Requirements 

State the status of all safety controls and requirements. 
All outstanding Hazards and all safety requirements not 
satisfied to be subject to individual documentation 

17 Engineering Support and 
Engineering System 
Maintenance 

Describe the means of future engineering support – 
internally and externally to the organisation as 
applicable. Provide references to documented system 
maintenance procedures. 

18 Criteria for Maintenance 
Technician certification 

Establish the technician competency requirements for 
system monitoring, operation and maintenance. 

19 Safety Performance Monitoring Describe or reference the process for monitoring and 
management of safety performance after implementation 
of the system. 

20 ATC Staff Training and 
Education Plan 

Establish the ATC staff training plan and comprehensive 
training package. 

21 Pilot Information Package Provide reference to the Pilot Information and the 
dissemination of the package. 

22 SystemTransition Plan  
23 RAM End-to-End System 

Analysis  
Undertake Reliability, Availability, Maintainability 
analysis of the end-to-end system. (Use manufacturer 
provided RAM data or field data if available.) Compare 
results with established design standards/requirements. 

24 System Test Procedure Describe generally and provide reference to the detailed 
System Test Plan.  

25 System Test Results State the outcome of  the system tests undertaken 
26 Define the System Safety Risk 

Management plan 
Provide documentation of the safety risk 
management plan 

27 Define Risk Management 
Process used for the Safety 
Case 

Risk Management Process to be defined or 
referenced. Include process for Hazard 
Identification, Risk Assessment, Risk Classification, 
and Risk Control processes. 

28 HAZID Provide the record of all HAZID activities 
undertaken 

29 Status of Hazards (HAZLOG) Provide documentation of the status of all Hazards. 
30 List all Hazards not controlled 

to tolerable level 
List all Hazards not controlled to tolerable level, the 
reasons and justification. 



 
Guidance on Safety Case Preparation B - 20 
 

No. Heading Brief Description of Content 
31 Post implementation review plan Establish the plan, timing and procedures for post 

implementation review of the performance and safety of 
the system. 

32 Related documentation Include listing of references to all related or referenced 
documents 
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EDITION 2  
 

SAMPLE LETTER OF AGREEMENT 
ON AUTOMATIC DEPENDENT SURVEILLANCE BROADCAST (ADS-B) 

COLLABORATION BETWEEN  
[PARTY 1]  

AND  
[PARTY 2] 

 
This Agreement is made on the [  ] day of [  ] 2011 
 
BETWEEN 
 
The [Party 1] of [Address], hereinafter referred to as “[.]”,  
 
And 
 
The [Party 2] of [Address], hereinafter referred to as “[.]”; 
 
(each individually referred to as a “Party” and collectively as the “Parties”). 
 
WHEREAS 
 
 (A) Automatic Dependent Surveillance – Broadcast (“ADS-B”) is a new surveillance 

technology that will enhance safety and efficiency of air traffic services provision, 
complementing the role of radars used by air navigation service providers currently;   

 
(B)  The Asia Pacific Air Navigation Planning and Implementation Regional Group 

(“APANPIRG”), recognising the benefits of ADS-B, has established the ADS-B 
Implementation Task Force under the auspices of the International Civil Aviation 
Organisation to progressively implement ADS-B in the Asia-Pacific region;   

 
(C) It is the expressed desire of airlines, through representation by the International Air 

Transport Association, to reap operational benefits arising from the use of ADS-B 
surveillance by air navigation service providers in the separation of air traffic; 

 
(D) In line with the global thrust towards seamless air traffic services including over 

oceanic airspaces, the Civil Air Navigation Services Organisation has voiced support 
for collaboration between air navigation services providers on sharing of ADS-B 
surveillance data and VHF communications facilities and services, in order to reap the 
full capabilities of advanced technology in the most cost-effective manner; 

 
(E) The Parties are desirous of collaboration to enhance air traffic services in the South 

East Asia region by mutual sharing of the ADS-B surveillance data and to facilitate 
direct controller-pilot communications by availing communication facilities to each 
other (hereinafter referred to as “ADS-B Collaboration”);  
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(F) The Parties have agreed to enter into this Agreement to govern their rights and 
obligations, to regulate their relationship with each other as Provider and User 
(defined below) of the ADS-B data and to reap the full potential of ADS-B for the 
benefit of airlines. 

 
 
IT IS HEREBY AGREED as follows: 
 
ARTICLE 1 – Definitions and Interpretations 
 
1.1 For the purpose of this Agreement, the following definitions shall apply: 
 

(a) “ADS-B” or “ADS-B OUT” means a function on an aircraft or vehicle that 
periodically broadcasts its state vector (position and velocity) and other 
information derived from on-board systems in a format suitable for ADS-B IN 
capable receivers. 

  
(b) “ADS-B IN” means a function that receives surveillance data from ADS-B 

OUT data sources.  
 
(c) "ADS-B data" means information regarding aircraft position, altitude and 

status received from aircraft or other information generated from the ADS-B 
Ground Stations that receive the information from the aircraft.  

  
(d) “ADS-B Ground Station” means a duplicated ADS-B ground station 

comprising receivers and communications interfaces. 
 
(e) “ADS-B Filtering System” means the system to process the ADS-B data from 

the ADS-B ground stations or from other ADS-B sources before the data are 
sent to the Users. It includes the data fusion equipment, filtering equipment 
and routers.  

 
(f) Air Traffic Services (“ATS”) includes flight information service, alerting 

service, air traffic advisory service, air traffic control (“ATC”) service (area 
control service, approach control service and aerodrome control service). 

 
(g) All Purpose Structured Eurocontrol Radar Information Exchange (“Asterix”) 

means Eurocontrol standard format for data message exchange.  
 
(h) “Direct Controller-Pilot Communication” (“DCPC”) means VHF 

communications, or other approved communication media in future, which is 
the required means for communications in order to achieve radar-like 
separation. 

 
(i) “Private Circuit” means dedicated communication links between equipment 

sites, including those between the Provider’s and the User’s premises. 
 
(j) “Provider” means the respective party providing the ADS-B data, DCPC 

facilities or other services required for ADS-B Collaboration as stated in 
Annex A. 
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(k) “Premises” of each Party means the building or land belonging to the Party, or 

to the Party who has possession and control over the building or land, as the 
case may be. 

 
(l) “User” means the respective party receiving the ADS-B data, using DCPC 

facilities or other services required for ADS-B Collaboration as stated in 
Annex A. 

 
(m) Very High Frequency (“VHF”) means the radio frequency band from 30MHz 

to 300MHz. 
 
(n) “VHF Station” means a duplicated VHF ground station comprising 

transmitters, receivers and communications interfaces. 
 
1.2 Unless the context or the provisions of this Agreement otherwise require: 

 
(a) words importing the singular number include the plural number, and vice 

versa; 
 
(b) references to the neuter gender include the masculine and feminine genders, 

and vice versa; 
 
(c) words denoting one gender include all other genders; 
 
(d) references to Articles and Annexes are references to Articles and Annexes of 

this Agreement; and 
 
(e) the headings to the Articles hereof shall not be deemed to be a part thereof nor 

shall they be taken in consideration in the interpretation or construction of this 
Agreement. 

 
ARTICLE 2 – Objective of the Agreement  
 
2.1 The objective of this Agreement is to improve safety and operational efficiency in the 

Parties’ respective provision of air traffic services for civil air traffic flow in the 
Parties’ respective flight information regions by providing and enhancing ADS-B 
coverage, ADS-B data availability and DCPC facilities in these regions and where 
applicable, the areas including and up to 150 nautical miles from the boundaries of 
these flight information regions. 

  
2.2 To achieve the objective specified in Article 2.1, the Parties shall provide their 

respective ADS-B data, DCPC facilities and other services required for ADS-B 
Collaboration in accordance with Annex A and according to the Implementation 
Schedule in Annex B and the Technical Scope of Works in Annex C.  

 
2.3 The ADS-B data is to be provided for the technical and operational purposes specified 

in Article 7.1, including but not limited to: 
 

(a) ATC situational awareness; 
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(b) ATC safety nets; 
(c) Support of procedural separation procedures; and 
(d) Updating flight plans 

 
ARTICLE 3 – Provision of Equipment and Private Circuits 
 
3.1 The Provider and the User shall be responsible for the provision, installation and 

commissioning of all equipment and private circuits required for the provision of 
ADS-B data, DCPC facilities and other services required for ADS-B Collaboration 
under this Agreement at their respective premises, unless otherwise stated in Annex 
C.  

 
3.2 The technical requirement of the required equipment and private circuits are stated in 

Annex C.  
 
3.3 The Provider and the User shall collaborate to test the above-mentioned equipment 

and private circuits to support ADS-B Collaboration before operational use. 
 
ARTICLE 4 – Operations and Maintenance  
 
4.1 The Provider and the User shall perform the routine maintenance, repair and 

replacement services of the equipment and the private circuits installed for the 
provision of ADS-B data, DCPC facilities and other services required for ADS-B 
Collaboration under this Agreement at their respective premises, unless otherwise 
stated in Annex C. The required standards of such maintenance, repair and 
replacement services shall be applied by the respective parties performing such 
services in a manner to keep the equipment and the private circuits in good working 
condition and fit for its purposes.  

 
4.2 Where reasonably practicable, the Provider shall give the User a minimum of [.] days’ 

notice in respect of any planned periodic break and a minimum of [.] hours’ notice for 
any other planned non-periodic breaks in service. 

 
4.3 The Provider shall report immediately or at the earliest opportunity any failure in the 

provision of the ADS-B data, DCPC facilities and other services required for ADS-B 
Collaboration, or any abnormality in the ADS-B data, DCPC facilities and other 
services required for ADS-B Collaboration, to the User’s technical supervisor centre, 
as listed in Annex C.  

  
4.4 The User shall monitor the ADS-B data, DCPC facilities and other services required 

for ADS-B Collaboration from the Provider and report immediately or at the earliest 
opportunity any failure in the reception or any abnormality of the ADS-B data, DCPC 
facilities or other services required for ADS-B Collaboration, to the Provider’s 
technical supervisor centre, as listed in Annex C. 

 
4.5 The User will engage a maintenance agent for the routine maintenance, repair and 

replacement services of the DCPC facilities and other services required for provision 
of DCPC facilities.    
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ARTICLE 5 – Modifications  
 
5.1 From time to time, the equipment, private circuits and facilities provided by the 

Parties may need to be modified to meet new requirements., in such situations, the 
Provider and the User shall be responsible, upon agreement being reached pursuant to 
this Article, to implement such modifications on the equipment and private circuits 
provided by them respectively, within the agreed timeframe. The apportionment of 
the modification costs is specified in Annex D. 

 
5.2 Any proposal for such modification shall allow at least [.] or any agreed period 

between agreement of the modification and the date that the modification is proposed 
to become effective. 

 
5.3 The Provider and the User shall collaborate to test the equipment, private circuits and 

facilities affected by such modification before operational use. 
 
5.4 No modification to a Party’s equipment, private circuits or facilities shall be effected 

without the express agreement in writing of the other Party if the modification will 
require the latter to also modify any of its equipment, private circuits or facilities. 

 
ARTICLE 6 – Cost  
 
6.1 The cost apportionment for the use of ADS-B data, DCPC facilities and other services 

required for ADS-B Collaboration including maintenance costs is specified in Annex 
D.  

 
ARTICLE 7 – Limitations on Use and Communication of ADS-B Data 
 
7.1 The User shall use the ADS-B data provided to ensure the safe, efficient and regular 

provision of civil air traffic services and activities in support of his civil air traffic 
services and for investigation or technical demonstration, evaluation, and test 
purposes. The User shall not, at all times, use such data for any other purpose, nor 
communicate to any party not specified in this Agreement in any manner or form 
whatsoever any data supplied pursuant to this Agreement, without the prior written 
consent of the Provider.  

 
ARTICLE 8 – Liability  
 
8.1 [To be mutually agreed between the Parties] 
 
ARTICLE 9 – Force Majeure 
 
9.1 A Provider shall not be in breach of this Agreement if any failure to perform its duties 

or to provide the ADS-B data, DCPC facilities and other services required under the 
ADS-B Collaboration, arises from or is caused by any event or circumstance which is 
beyond its control and which constitutes force majeure. Such Provider shall promptly 
inform the User and take all reasonable steps (under the circumstances) to minimise 
the disruption and to resume normal operations as quickly as possible. 
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ARTICLE 10– Settlement of Disputes 
 
10.1 [To be mutually agreed between the Parties] 
 
 
ARTICLE 11 – Final Provisions 
 
11.1 It is understood that nothing in this Agreement shall prejudice or detract from the 

primary obligation of the Parties whether under domestic law or applicable 
international law, to ensure the safe, efficient and regular provision of civil air traffic 
services for the areas within their respective areas of responsibility. 

 
ARTICLE 12 – Duration  
 
12.1 This Agreement shall enter into force on __________ for a contract period of [.] 

years.  
 
12.2 This Agreement shall automatically be extended for a further contract period of [.] 

years upon expiry of each contract period unless either Party has givenwritten notice 
to the other of its intention to terminate at least [.] months  before the date of expiry of 
each contract period.  

 
12.3 in the event the provision of any ADS-B data as specified in Annex A hereof is to be 

permanently withdrawn from service, the Provider shall give the User not less than [.] 
year notice in writing in advance thereof. 

 
ARTICLE 13 – Entire Agreement  
 
13.1 This Agreement (including the Annexes hereto) constitutes the entire agreement 

between the Parties in relation to its subject matter and supercedes all prior or 
contemporaneous agreements and understandings whether oral or written with respect 
to that subject matter.  

 
ARTICLE 14 – Amendment 
 
14.1 This Agreement shall not be amended, modified or supplemented by the Parties in any 

manner, except by an instrument in writing signed on behalf of each of the Parties by 
a duly authorized officer or representative. 
 

ARTICLE 15 – Rights of Third Parties 
 
15.1 For the avoidance of doubt, the Parties agree and acknowledge that no person who is 

not a party to this Agreement may enforce any term of this Agreement in his own 
right, in particular and to the extent legally possible, the Parties specifically exclude 
the application of any law in [State of party1], [State of party2] or elsewhere which 
provides that any third party has the right to enforce this Agreement. 
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In witness whereof, the parties having been duly authorized, have entered into this 
Agreement on the day and year first above written. 
 
 
 
 
 
 
Signed for and on behalf of   Signed for and on behalf of  
[Party 1]     [Party 2] 
 
 
 
 
 
 

[Name and title of authorised signatory]   [Name and title of authorised signatory] 
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ANNEX A 
 
PROVIDERS AND USERS OF ADS-B AND DCPC FACILITIES 
 
1 In this Agreement, the Providers and Users are as specified below: 
 
(a) [Facility 1] 
 

Provider: [.]    
User: [.] 

 
(b) [Facility 2] 
 

Provider: [.] 
User: [.] 

 
(c) [Facility 3] 
 

Provider: [.] 
User: [.] 
 

2 Each Provider authorizes the User to communicate the Provider’s ADS-B data to the 
maintenance agents appointed by the User for the purposes of maintenance and 
management of ADS-B equipment. 
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ANNEX B 

 

IMPLEMENTATION SCHEDULE 
 
[To include time line for various facilities] 
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ANNEX C 
 

TECHNICAL SCOPE OF WORKS 

1 Equipment, Facilities And Services To Be Provided By Each Party 
 
1.1 ADS-B Stations  
 
 [Description of equipment to be provided by each party] 
 
1.2 ADS-B Filtering System 
 
 [Description of equipment to be provided by each party] 
 
1.3 DCPC Facilities (VHF Radio Voice Communication Station) 
 

[Description of equipment to be provided by each party] 
 
1.4 Private Circuits between States 
 

[Description of equipment to be provided by each party] 
 
2 ADS-B Data Sharing Interface Specification 
 
2.1  Data Elements 
 
2.1.1 ADS-B messages will comprise the data elements defined in Eurocontrol Asterix 

Category 21 version 0.23.  
 
2.1.2 ADS-B Data received from each aircraft will be transmitted from each ADS-B station 

to the User(s) at an update rate of 1second. 
 
2.1.3 The Asterix Category 21 version 0.23 standard allows packaging of multiple ADS-B 

records into a single data block, or alternatively to place a single ADS-B record per 
data block. Record packaging should be performed to the extent possible to minimise 
communication bandwidth requirements without delaying transmission of any given 
record. 

 
2.1.4 The ADS-B stations and routers / processors shall not alter the contents of the data 

elements. 
 
2.2  Message Description 
 
2.2.1 The message format will be in accordance with Asterix Cat 21 version 0.23.  
 
2.3  Communication Protocol 
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2.3.1 The network layer is to be implemented using the Internet Protocol (IP). The network 
shall support Internet Group Management Protocol (IGMP) level 0, 1 and 2 as defined 
in RFC3300. 

 
Note: IGMP level 1 supports transmission of Multicast datagrams, level 2 supports 
transmission and reception of multicast datagrams, while level 0 corresponds to IP 
unicast. 

 
2.3.2 For Asterix messages, the Network Layer will use the IP for the delivery of packets. 

An addressing scheme, as agreed, shall be used. Multicast shall be used. 
 
2.4 Physical Aspects 
 
2.4.1 The communication media will be VSAT data-link communications links and 

submarine cables. The bandwidth of the media shall be as follows: 
 

[Description of communication media] 
 
3 DCPC Facilities– VHF Radio Voice Communication interface 
 
3.1  Communication Protocol 
 
  [Description of communication protocol]  
 
3.2  Physical Aspects 
 

[Description of communication media] 
  
4 Maintenance 
 
4.1 [Description of maintenance requirement] 
 
5 Functional Performance Requirement 
 
5.1 General Performance Requirements 
 
5.1.1 The ADS-B data and DCPC facilities together with the systems and equipment that 

provide such data and DCPC will meet and comply with the relevant international 
standards and best practices for applying radar-like separation using ADS-B, or radar 
if such standards have not been defined for ADS-B.  

 
5.2 Specific Performance Requirements 
 
5.2.1 Unless otherwise stated, the ADS-B stations, ADS-B routers and DCPC facilities will 

be duplicated with no common point of failure. 
 
5.2.2 The following standard will be met:  
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Aircraft Updates 1 second update rate 

Network Latency 
95%: < 2 seconds of ground-station output 
(from ADS-B ground station to input of the 
User) 

Reliability 1 
2 autonomous ground-stations including 
antennae, each providing data with no 
common point of failure 

Reliability 2 - MTBF Each ground-station including antenna to 
have MTBF >10,000 hrs 

Reliability – Communications 
Infrastructure 

Completely duplicated, no common point 
of failure 

Reliability – Total ADS-B 
Service Total Service MTBF > 50,000 hrs 

Availability –  
Total ADS-B Service Total Service Availability > 0.999 

Integrity – Ground Station Ground Station shall be checked by Site 
monitor and monitored by RCMS 

Integrity – Data 
Communications & 
Processing 

All systems up to ATM system, errors < 1 
x 10E-6 

 
5.2.3 The following standard for DCPC facilities will be met:  
 

Type 
System Monthly Availability 

Minimum Requirement 

VHF Base Stations (Per Frequency) [State required availability] 

 
5.3 Filtering and Message Modification 
 
5.3.1 The ADS-B data from aircraft is collected and formed into Asterix messages in 

accordance with the technical specification of the ground station. The content of the 
Asterix messages should not be removed or modified unless technically required. 

 
6  Location and Contact Number of the Technical Supervisor Centres of Each 

Party 
 
6.1 All routine co-ordination and fault reporting of the equipment, facilities or services 

provided by a Party will be addressed to the following technical supervisor centre at 
the Party’s premises: 

 
(a) Technical Supervisor Centre at [Party 1]’s premises:  

  
[Contact details] 

 
 (b) Technical Supervisor Centre at [Party 2]’s premises:  
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[Contact details] 
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ANNEX D 
 
COST 
 
1 General 
 
1.1 The costs to be borne by the Parties will be on a mutually-agreed basis between the 

Parties. 
 
1.2 The costs will include equipment costs, installation and testing costs, maintenance and 

operating costs, private circuit or equipment lease costs, cost of performance 
reporting, administration costs and costs of relevant taxes including but not limited to 
goods and services tax and costs of relevant services including but not limited to 
consultancy services.   

 
2 Costs for Provision of equipment, facilities and services 
 
2.1 Unless otherwise specified in this Annex, each Party will pay for his own costs 

including all the capital and recurrent costs of the equipment, private circuits, 
facilities and associated services provided by him as specified in Annex C.   

 
2.2 Costs of [Facility 1] 
 

[Description on how cost of Facility 1 will be shared] 
 

2.3 Costs of [Facility 2] 
 

[Description on how cost of Facility 2 will be shared] 
 

2.4 Costs of [Facility 3] 
 

[Description on how cost of Facility 3 will be shared] 
 

3 Technical and operational support costs 
 
3.1 [Description on how technical and operational support costs will be shared] 
 
4 Termination costs 
 
4.1 [Description on how cost due to termination will be shared]  
 
5 Modification costs 
 
5.1 Unless otherwise agreed between the Parties, in the event of modification pursuance 

to Article 5 of this Agreement, each Party will bear the modification costs of the 
equipment, private circuits, facilities and associated services provided by him as 
specified in Annex C.  

 
6 Facilities Fees  
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6.1 [Description on fees for facilities, if any] 
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ANNEX E 

 
CORRESPONDENCE 
 
1. The correspondence between the Parties shall be posted and faxed or emailed to the 

addresses and attention it to the person indicated below:   
 

To [Party 1]: 
[Contact details] 
 
To [Party 2]: 
[Contact details] 

 
2 Any Party may from time to time, by written notice to the other Party, designate a 

different person, facsimile or email to whom the correspondences, notices or 
communications must be attention to. 
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AMMENDMENT TO AIGD 

 
5.9.2 ADS-B Flight Planning Requirements (Before transition to new DOC4444 format in 
2012) 
 

Until the new ICAO flight plan, which incorporates ADSB designators, is in use in 2012, the 
following shall apply: 

 
5.9.2.1 Flight Notification 
A remark shall be entered in section 18 of the fight plan to indicate that 
the flight is capable of transmitting ADS-B messages via the Mode S Extended 
Squitter data link. The format of the remark should be: 
RMK/ADSB 
  
Note: Only flights with ADS-C capability should use the surveillance equipment 
indicator“D”and only flights with CPDLC capability should use the equipment 
indicator “J”. 
 
5.9.2.2 Aircraft Address (24 Bit Code) 
Where required, the aircraft address (in hexadecimal format) may be recorded in 
section 18 of the ICAO flight plan as per the following example: 
CODE/7C432B 
States should note that use of hexadecimal code may be prone to human error and is 
less flexible in regard to airframe changes for a notified flight. 

 
5.9.3 ADS-B Flight Planning Requirements (After transition to new DOC4444 format in 
2012) 
 After transition to the new flight plan format in 2012, the following shall apply: 

5.9.3.1 Flight Notification 
An appropriate ADS-B designator shall be entered in section 10 of the flight plan to indicate 
that 
the flight is capable of transmitting ADS-B messages.  
  
For information, these include:  

B1 ADS-B with dedicated 1090 MHz ADS-B “out” capability 
B2 ADS-B with dedicated 1090 MHz ADS-B “out” and “in” capability 
U1 ADS-B “out” capability using UAT 
U2 ADS-B “out” and “in” capability using UAT 
V1 ADS-B “out” capability using VDL Mode 4 
V2 ADS-B “out” and “in” capability using VDL Mode 4 

 
5.9.3.2 Aircraft Address (24 Bit Code) 
Where required, the aircraft address (in hexadecimal format) may be recorded in section 18 
of the ICAO flight plan as per the following example: 
CODE/7C432B 
States should note that use of hexadecimal code may be prone to human error and is 
less flexible in regard to airframe changes for a notified flight. 

 
 



 
ADS-B SITF/10 

Appendix D to the Report 
 

D - 2 
 

 
5.9.3.3 SSR Mode S 
 
When an aircraft is equipped with a mode S transponder, that transmits ADS-B messages, an 
appropriate Mode S designator should also be entered in field 10; i.e.: either  

 
o E Transponder — Mode S, including aircraft identification, pressure-altitude and 

extended squitter (ADS-B) capability, or 
 

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

 
 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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ADDITION TO AIGD SECTION 9 

 
SECTION 9 : RELIABILITY & AVAILABILITY CONSIDERATIONS 

 

Reliability and Availability of ADS-B systems should normally be equivalent or better than the 
reliability and availability of radar systems. 

9.1 Reliability 

9.1.1 Reliability is a measure of how often a system fails and is usually measured as Mean 
Time Between Failure (MTBF) expressed in hours. Continuity is a measure 
equivalent to reliability, but expressed as the probability of system failure over a 
defined period. In the context of this document,, failure means inability to deliver 
ADS-B data to the ATC centre. Ie: Failure of the ADS-B system rather than an 
equipment or component failure. 

9.1.2 Poor system MTBF has a safety impact because typically it causes unexpected 
transition from one operating mode to another. For example, aircraft within 
surveillance coverage that are safely separated by a surveillance standard distance 
(say, 5 NM) are unexpectedly no longer separated by a procedural standard distance 
(say 15 mins), due to an unplanned surveillance outage. 

9.1.3 In general, reliability is determined by design (see para 9.3 B below) 

9.2 Availability 

9.2.1 Availability is a measure of how often the system is available for operational use. It is 
usually expressed as a percentage of the time that the system is available. 

9.2.2 Poor availability usually results in loss of economic benefit because efficiencies are 
not available when the ATC system is operating in a degraded mode (eg using 
procedural control instead of say 5 NM separation). 

9.2.3 Planned outages are often included as outages because the efficiencies provided to the 
Industry are lost, no matter what the cause of the outage. However, some 
organisations do not include planned outages because it is assumed that planned 
outages only occur when the facility is not required. 

9.2.4 Availability is calculated as  

Availability (Ao) = MTBF/(MTBF+MDT) 
 
where  MTBF= Mean Time Between SYSTEM Failure 
 MDT = Mean Down Time for the SYSTEM 
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The MDT includes Mean Time To Repair (MTTR), Turn Around Time (TAT) for 
spares, and Mean Logistic Delay Time (MLDT) 
NB: This relates to the failure of the system to provide a service, rather than the time 
between individual equipment failures. Some organisations use Mean Time Between 
Outage (MTBO) rather than MTBF. 
 

9.2.5 Availability is directly a function of how quickly the SYSTEM can be repaired. Ie: 
directly a function of MDT. Thus availability is highly dependent on the ability & 
speed of the support organisation to get the system back on-line.   

 

9.3 Recommendations for high reliability/availability ADS-B systems 

A :   System design can keep system failure rate low with long MTBF. Typical techniques are  

• to duplicate each element and minimise single points of failure. Automatic changeover or 
parallel operation of both channels keeps system failure rates low. Ie: the system keeps 
operating despite individual failures. Examples are : 

o Separate communication channels between ADS-B ground station and ATC centre 
preferably using different technologies or service providers eg one terrestrial and one 
satellite 

• Consideration of Human factors in design can reduce the number of system failures due 
to human error. Eg inadvertent switch off, incorrect software load, incorrect maintenance 
operation.  

• Take great care with earthing, cable runs and lightning protection to minimise the risks of 
system damage 

• Take great care to protect against water ingress to cables and systems 

• Establish a system baseline that documents the achieved performance of the site that can 
be later be used as a reference. This can shorten troubleshooting in future. 

• System design can also improve the MDT by quickly identifying problems and alerting 
maintenance staff. Eg Built in equipment test (BITE) can significantly contribute to 
lowering MDT. 

B:   Logistics strategy aims to keep MDT very low. Typical strategies are : 

• Establish availability and reliability objectives that are agreed organisation wide. In 
particular agree System response times (SRT) for faults and system failure to ensure that 
MDT is achieved. An agreed SRT can help organisations to decide on the required 
logistics strategy including number, location and skills of staff to support the system. 

• Having appropriate maintenance support contracts in place so that faulty modules are 
repaired within contractually defined times – preferably with contractual 
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incentives/penalties for compliance. Such support contracts are best negotiated as part of 
the acquisition contract when competition between vendors is at play to keep costs down. 
Sometimes it is appropriate to demand that the support contractor also keep a certain level 
of buffer stock of spares “in country”.  

It is strongly recommended that maintenance support is purchased under the same 
contract as the acquisition contract. 

• Establish baseline preventative maintenance regimes including procedures and 
performance inspections in conjunction with manufacturer recommendations for all 
subsystems 

• Use remote control & monitoring systems to identify faulty modules before travel to site. 
This can avoid multiple trips to site and reduce the repair time 

• Have handbooks, procedures, tools available at the site or a nearby depot so that travel 
time does not adversely affect down time 

• Have adequate spares and test equipment ready at a maintenance depot near the site or at 
the site itself. Vendors can be required to perform analysis of the number of spares 
required to achieve low probability of spare “stock out”  

• Have appropriate plans to cope with system and component obsolescence. It is possible to 
contractually require suppliers to regularly report on the ability to support the system and 
supply components. 

• Have ongoing training programs and competency testing to ensure that staff are able to 
perform the required role 

The detailed set of operational and technical arrangements in place and actions required to 
maintain a system through the lifecycle are often documented in a Integrated Logistics 
Support Plan. 

C:  Configuration Management aims to ensure that the configuration of the ground stations is 
maintained with integrity. Erroneous configuration can cause unnecessary outages. Normally 
configuration management is achieved by : 

• Having clear organizational & individual responsibilities and accountabilities for system 
configuration.  

• Having clear procedures in place which define who has authority to change configuration 
and records of the changes made including, inter alia 

o The nature of the change including the reason 

o Impact of the change & safety assessment 

o An appropriate transition or cutover plan 

o Who approved the change 

o When the change was authorized and when the change was implemented 
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• Having appropriate test and analysis capabilities to confirm that new configurations are 
acceptable before operational deployment. 

• Having appropriate methods to deploy the approved configuration (Logistics of 
configuration distribution). Suggested methods; 

o Approved configuration published on intranet web pages 

o Approved configuration distributed on approved media  

D: Training & Competency plans aim to ensure that staff have the skills to safety repairs  
Normally this is achieved by : 

• Conduct of appropriate Training Needs Analysis (TNA) to identify the gap between 
trainee skill/knowledge and the required skill/knowledge. 

• Development and delivery of appropriate training to maintainers 

• Competency based testing of trainees 

• Ongoing refresher training to ensure that skills are maintained even when fault rates are 
low 

E: Data collection & Review :    

Regular and scheduled review should be undertaken to determine whether reliability/availability 
objectives are being met. These reviews need to consider : 

• Reports of actual achieved availability & reliability  

• Data regarding system failures including “down time” needs to be captured and analysed 
so the ANSP actually knows what is being (or not being) achieved. 

• Any failure trends that need to be assessed. This requires data capture of the root cause of 
failures 

• Any environmental impacts on system performance, such coverage obstructions such as 
trees, planned building developments, corrosion, RFI  etc. Changes in infrastructure may 
also be relevant including airconditioning (temperature/humidity etc) and power system 
changes. 

• System problem reports especially those that relate to software deficiencies (design)  

• System and component obsolescence  

• Staff skills and need for refresher training 

 

_ _ _ _ _ _ _ _ _ _ _ _ 
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CNS/ATM Implementation Planning Matrix 
 

    Navigation*    
State/Organizatio

n 
ATN G/G Boundary 

Intermediate System (BIS) 
Router/AMHS 

AIDC CPDLC En-route Terminal Approach ADS-B/ 
Multilateration 

ADS-C  Remarks 

 
AFGHANISTAN 

 

         

 
AUSTRALIA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATN tests were conducted. 
BIS Router and Backbone 
BIS Router and AMHS 
implemented. 

 
AFTN based AIDC 
Implemented between 
Brisbane and Melbourne, 
Auckland, Nadi and 
Auckland.  AIDC is also 
in use between 
Melbourne and 
Mauritius. 

 
Implemented 
and integrated 
with ATM 
systems to 
support 
FANS1/A 
equipped 
aircraft. 

 
Implemented 

 
Implemented 

 A total of 29 
UAP and 14 
WAM stations 
are used to 
provide a 5 Nm 
separation 
service and 
operational. 

ADS-B 
mandate applies 
from 12/2013 at 
and above 
FL290. 

Mandates for 
additional flight 
level are 
considered for  
2015 & 2017. 

WAM operating 
in Tasmania. 
Commissioned 
in 2010. WAM 
being installed 
in Sydney to 
provide 3 Nm 
separation 
service and 
PRM which is 
expected to be 
operational 
2011. 

 
FANS 1/A 
ADS-C 
implemente
d. 
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    Navigation*    
State/Organizatio

n 
ATN G/G Boundary 

Intermediate System (BIS) 
Router/AMHS 

AIDC CPDLC En-route Terminal Approach ADS-B/ 
Multilateration 

ADS-C  Remarks 

AUSTRALIA 
(Cont’d) 

ADS-B data 
sharing with 
Indonesia 
operational 
since 2/2011. 

ASMGCS using 
multilateration 
operational in 
Melbourne & 
Sydney in 2010. 
risbane and 
Perth being 
installed. 

 
BANGLADESH 
 
 

 
BIS Router and AMHS 
planned for 2011. 

 
AIDC between Dhaka 
and CTG, Dhaka and 
Sylhet planned for 2011.

  
Not yet 
planned 

 
Not yet 
planned 

   
Not yet planned 

 
Not yet 
planned 

 

 
BHUTAN 
 
 

 
ATN BIS Router and UA 
service 2011. 
 

    
 

  
Procedures 
developed for 
NPA. 

   

 
BRUNEI 
DARUSSALAM 

 
ATN BIS Router planned 
for 2009 and AMHS 
planned for  
2009-2011. 
 

        

 
CAMBODIA 
 
 

 
BIS Router and AMHS 
planned for 2011. 

 
 
Planned 2009 

 
 
Planned 2009 

   
Procedure 
developed for 
NPA. 
 

   



ADS-B SITF/10 
 Appendix F to the Report  

 

F - 3  

    Navigation*    
State/Organizatio

n 
ATN G/G Boundary 

Intermediate System (BIS) 
Router/AMHS 

AIDC CPDLC En-route Terminal Approach ADS-B/ 
Multilateration 

ADS-C  Remarks 

 
CHINA 

 
ATN Router and AMHS 
deployed in 2008.   
 
Tripartite BBIS trial 
completed with Bangkok 
and Hong Kong, China in 
Jan. 2003. 
 
ATN trial with Hong Kong 
using XOT over internet 
conducted in 2006, Further 
trials planned in 2009. 
 
 
AMHS/ATN technical tests 
with Macau completed in 
2009. 
 
ATN/AMHS tests with 
ROK, India 
, Hongkong China planned 
in 2010. 
 
 
 

 
AIDC between some of 
ACCs within China has 
been implemented.  
AIDC between several 
other ACCs are being 
implemented. 
 
AIDC between Sanya 
and Hong Kong put in to 
operational use in Feb 
2007. 
 
 
AIDC between Qingdao 
and Incheon planned for 
2013. 
 
 

 
Implemented 
to ATS Rout. 
 
L888 route,  
 
Trial on HF 
data link 
conducted for 
use in western 
China. 
 

 
Implemented 
in certain 
airspace. 
 
L888, Y1 and 
Y2 routes.  

 
RNAV 
(GNSS) 
implemented 
in certain 
airports. 
 
Beijing, 
Guangzhou, 
Tianjin. 

 
Ali, Linzhi 
and Lhasa 
airports 

 
5 UAT ADS-B 
sites are used 
for flight 
training of 
CAFUC.  
 
Chengdu-
Jiuzhai project 
finished in 
2008 with 2   
ADS-B stations 
and   additional 
site is planned 
to enhance the 
surveillance 
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. 

 
FANS 1/A 
based 
ADS-C 
implemente
d. 
 
L888 route. 
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    Navigation*    
State/Organizatio

n 
ATN G/G Boundary 

Intermediate System (BIS) 
Router/AMHS 

AIDC CPDLC En-route Terminal Approach ADS-B/ 
Multilateration 

ADS-C  Remarks 

 
HONG KONG, 
CHINA  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATN and AMHS technical 
trial with Japan conducted in 
2003. 
64 Kbps ATN Link with 
Bangkok put into 
operational use in June 
2004.  
 
Preliminary ATN/AMHS 
technical trials with China 
(Beijing) using VPN over 
Internet connection 
conducted in September 
2006. 
 
Operational AMHS 
commissioned in July2009. 
 
ATN/AMHS circuit with 
Macao put into operational 
use in Dec. 2009. 
 
ATN/AMHS 
interoperability tests with 
other adjacent 
communications centres  
commenced in late 2009, viz 
Taibei (2009), Beijing 
(2010), Japan (2012)  
AMHS trial with Philippines 
in late 2010. 
ATN/AMHS into operation 
in end 2009.   

 
AFTN-based AIDC with 
Sanya put into 
operational use in 
February 2007. 
 
AIDC trial with other 
adjacent ATS authorities 
for new ATC system to 
be commissioned by  
2013. 
 
AIDC technical trial with 
Taibei conducted in 
2010. 
 
AIDC technical trial with 
Philippines to be 
undertaken by end 2011. 

 
FANS 1/A 
based CPDLC 
trials 
completed in 
2002. 
 
VDL Mode-2 
technical trial 
conducted in 
2002. 
 
D-ATIS,  
D-VOLMET 
and 1-way 
PDC 
implemented 
in 2001. 
 
PDC service 
upgraded to 2-
way data link 
in June 2008. 
 

 
Implemented 
in certain 
airspace 

 
Implemented 
in certain 
airspace 

 
RNAV 
(GNSS) 
departure 
procedures 
implemented 
in July 2005. 
 
RNP AR 
APCH 
procedures 
for 07L/25R 
runways 
implemented 
in June 2010. 

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 
was conducted 
in April 2007. 
 
ADS-B trial 
using ADS-B 
signal provided 
by Mainland 
China to cover 
southern part of 
Hong Kong FIR 
commenced in 
2010. 

 
FANS 1A 
trials for 
ADS-C 
completed 
in 2002. 
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MACAO, 
CHINA 
 
 

 
ATN/AMHS 
interoperability test with 
Beijing commenced in 
March 2009. 
 
ATN/AMHS circuit with 
Hong Kong put into 
operational use in end Dec 
2009. 

        
ATZ within 
Hong Kong 
and 
Guangzhou 
FIRs.  In 
ATZ full 
VHF 
coverage 
exist.  
Radar 
coverage 
for 
monitoring 
purposes. 

 
COOK 
ISLANDS 
 
 

         

 
DEMOCRATIC 
PEOPLE’S 
REPUBLIC OF 
KOREA 
 

 
The ATN BIS Router and 
AMHS to be implemented 
in 2011. 

 
With neighboring ACCs 
to be implemented 
TBD 

  
Implemented 
in certain ATS 
routes 
G711, B467 

  
RNAV(GNS
S) Non-
precision 
approach to 
be 
implemented 
in 2011. 

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

  

 
FIJI 

 
ATN BIS Router and 
AMHS implementation by 
4th quarter 2010. 

 
AFTN based AIDC 
implemented between 
Nadi, Brisbane, 
Auckland and Oakland. 
 

 
Implemented 
and integrated 
with ATM 
systems to 
support 
FANS1/A 
equipped 
aircraft. 

 
Implemented  
 

  
Implemented 

ADS- B 
/multilateration 
ground stations 
installed. 
Surveillance 
service will be 
provided starting 
from end of 2012 
 

 
FANS 1/A 
ADS-C 
implemente
d. 
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FRANCE  
(French 
Polynesia Tahiti) 
 
 
 
 

  
Implementation of 
limited message sets 
with adjacent centres 
under discussion. 
 

 
FANS-1. 
Implemented 
since 1996. 

     
FANS 1/A  
ADS-C 
implemente
d since 
March 
1999. 
 

 

 
INDIA 
 
 
 

 
MUMBAI – SINGAPORE 
– BBIS – Circuit 
Implemented 
MUMBAI – PAKISTAN – 
BIS – Operational Trial 
Completed 
                                              
MUMBAI – CHINA – 
BBIS – Under operational 
trials 
                                              
 MUMBAI – OMAN – BIS 
-Presently AFTN over 
TCP/IP                                  
                       

MUMBAI – THAILAND – 
BBIS -Awaiting readiness 
from Thailand 

MUMBAI AMHS – 
Commissioned in APRIL 2011 

 

 
AIDC with Dhaka / 
Karachi / Muscat – TBD 

 

 
FANS-1 
implemented 
at Kolkata,  
Chennai, 
Mumbai and 
Delhi. 

 
SBAS 
(GAGAN 
project) 
likely to 
operational 
in the year 
2013 

PBN based 
SIDs & 
STARS 
implemented 
at Delhi, 
Mumbai, 
Chennai,   A
Hmedabad,  
                     
 Hyderabad 
and Kolkata 

 ASMGCS with 
MLAT 
commissioned at 
Delhi, 
Hyderabad and 
Bangalore  
 
It  is also likely 

to be 
commissioned 
by May 2011 at 
Mumbai and 
Chennai 
 

 
FANS 1/A 
ADS-C 
implemente
d at 
Kolkata, 
Chennai, 
Delhi and 
Mumbai. 
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INDONESIA 

 
ATN BIS Router and 
AMHS planned for trial 
in 2009. 
 
Trial with Singapore 
planned. 
 
ATNBIS Router and 
AMHS are still on going 
trial with Singapore to be 
finished in 2010 (Part D: 
AMHS Commission) 

 
Brisbane and 
Makassar in planned 
in June 2009. 
 
Makasar and Brisbane 
is still on going trial 
AIDC, planned 
operational in 2011 

 
FANS-1/A. 
CPDLC in 
Ujung 
Pandang 
FIRs already 
trial start 
from 2008 
and will be 
implemented 
in 2009. 
 
FANS-1/A 
CPDLC in 
Ujung 
Pandang 
FIRs is 
completely 
trial 
operational 
and will be 
full 
operational 
for 
designated 
route on 
September 
2010. 

  
 

  
 

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 
Implementatio
n within 
Indonesia FIR 

FANS-
1/A ADS-
C trial 
planned at 
Jakarta 
and Ujung 
Pandang 
ACC in 
2007. 
 
FANS-
1/A ADS-
C in 
Ujung 
Pandang 
FIRs is 
completel
y trial 
operationa
l and will 
be full 
operationa
l in 
September 
2010. 
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JAPAN 

ATN BBIS router and 
AMHS installed at 2000. 
Connection tests with 
USA 2000 - 2004 and put 
into operational use in 
2005.  
 
Connection test with 
Taibei 2008 - ongoing. 
 
Connection tests with 
Australia, China, Hong 
Kong, Singapore, 
Republic of Korea, 
Europe and Russian 
Federation is TBD 

 
AFTN based  AIDC  
implemented with 
Oakland,  Anchorage 
and Incheon. 
 
Planned between   
Fukoka ATMC and 
Taibei ACC for 2012. 
 

 
FANS1/A 
system 
Implemented 
in  
Fukuoka 
FIR. 

 
SBAS 
implemented 
RNAV5 
implemented
.  
 
 

 
RNAV1 
implemented 

 
RNP 
Approach 
implemente
d 
 
 

 
Two 
Multilateratio
n Systems 
have been   
implemented 
at Narita and 
Haneda 
airports.  

 
FANS 
1/A.  
ADS-C 
implement
ed in 
Fukuoka 
FIR. 

 

 
KIRIBATI 
 

         

 
LAO PDR 

 
ATN BIS Router and 
AMHS completed 
planned for 
implementation with 
Bangkok in 2010. 
 

 
AIDC with Bangkok 
planned for 2010. 

 
 

 
Implemented
. Planned for 
2011. 

    
 

 

 
MALAYSIA 

 
ATN BIS Router 
completed 2007.  AMHS 
planned in 2011 

 
AFTN AIDC planned 
with Bangkok ACC in 
2011. 

 
Implemented 
for Bay of 
Bengal in 
July 2008. 

 
Implemented 
for Oceanic 
Routes. 

 
Basic RNAV 
implemented 

 
NPA at 
KLIA 
implemente
d 

 
Implementatio
n of ADS-B 
proposed in 
2010 - 2015. 

 
FANS 
1/A ADS-
C already 
implement
ed for Bay 
of Bengal 
area. 
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MALDIVES 
 
 
 

 
ATN BIS Router/AMHS 
planned for 
implementation in the 
2011. 
 

 
Planned for 2011. 

 
FANS1/A 
installed 
Trials 
planned in 
last quarter 
of 2007. 

 
Trials planed 
for 2005-
2008. 
Implementati
on in later 
2008. 

   
Trials planned 
for 2007-
2008. 
Implementatio
n in late 2008. 

  

 
MARSHALL 
ISLANDS 
 
 

    
 

  
NPA 
implemente
d at Majuro 
Atoll. 

   

MICRONESIA 
(EDERATED 
STATES OF) 

         

Chuuk    Implemented      

Kosrae    Implemented      

Pohnpei    Implemented      

Yap    Implemented      

 
MONGOLIA 

 
ATN BIS Router  and 
AMHS planned for 2005 
and 2006.  Trial with 
Bangkok conducted.  

  
Function 
available. 
Regular 
trials are 
conducted. 

 
 

 
GPS 
procedures 
are being 
developed 
and 
implemented 
at 10 
airports. 
 

  
ADS-B trial in 
progress 
implementatio
n planned for 
2006. 
 

 
FANS 
1/A ADS-
C 
implement
ed since 
August 
1998. 

 

 
MYANMAR 
 
 
 

 
Implementation of 
AMHS to be completed 
by the end of  2010.  
 

 
The capability of 
ATM Automation 
system to support 
AIDC by 2011 

  
Implemented 
since August 
1998. 

    
A plan to 
implement 
ADS-B by 
2011 

 
Implemen
ted since 
August 
1998. 
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NAURU 
 

         

 
NEPAL 

 
BIS Router and AMHS 
planned for 2011. 

 
AFTN/AMHS based 
AIDC between KTM-
CAL, KTM-BAN, 
KTM-LHASA 
planned for 2011. 

 
 

 
 

 
GPS 
departure 
and 
approach has 
been 
developed 
for 8 airports 
and planned 
for 
implementati
on in 2008.  
 

  
ADS-B 
feasibility 
study planned 
for 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 

 
BIS Router and AMHS 
implementation planned 
for 2010.   

 
AFTN based AIDC 
implemented between 
New Zealand, 
Australia, Fiji, Tahiti, 
Chile and USA.  
 
  

 
FANS-1/A. 
Implemented 

 
Will be 
implemented 
as required. 
 

 
RNAV 
procedures 
being 
implemented 
as 
developed. 

 
RNP AR  
APCH 
implemente
d at 
Queenstown 
(ZQN).  

Domestic trial 
was conducted 
in New 
Zealand.  Use 
will be re-
evaluated in 
2008.  Trial of 
Area MLAT 

 
FANS 
1/A 
Implemen
ted 
 
 
 

 
*MLAT 
being 
implement
ed in 
Auckland 
(Surface 
Movement
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conducted in 
2006.  ADS-B 
planned as an 
element of 
MLAT at 
specific sites 
for domestic 
use.* 
 

) and 
Queensto
wn. 

 
PAKISTAN 

 
 ATN/AMHS considered 
as Phase II implemented 
since 2010. 
 

 
Implemented between 
Karachi and Lahore 
ACCs 
 
Plan to implement 
AIDC  with Mumbai 
and Muscat for 
December 2010 

 
Implementati
on planned 
from 2005-
2010. 

 
Planned for 
2005-2010. 
 
 

 
RNAV 
arrival and 
departure 
procedure 
being 
developed. 

 
NPA (RNP) 
procedure 
are being 
developed 
and under 
flight 
inspection. 

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

 
Planned 
for  
2005-
2010. 

 
Existing 
Radar 
system 
being 
upgraded. 

 
PAPUA NEW 
GUINEA 
 
 
 

Plans to create a newly 
duplicated digital 
communications line 
connecting with existing 
and new sites and 
replacing AFTN switch 
with a AMHS before 
2015 

Implemented with 
Australia in April 
2011 

Plans for 
new ATM 
system 
supporting 
CPDLC by 
2015 

 
Implemented 

GNSS based 
RNAV 
procedures 
have been 
developed 
by for five 
airports. 

 
GNSS NPA 
approach 
implemente
d at 22  
aerodromes. 

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-

Plans for 
new ATM 
system 
with 
ADS-C 
within 
UTA 
airspace 
by 2015 
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B service 
above FL245 
within Port 
Moresby FIR 
and also in 
specific higher 
traffic areas 
domestically.  

 
PHILIPPINES 

 
ATN G/G BIS 
Router/AMHS 
implemented in 2006.  
 
AMHS trials with 
Singapore by end 2008 
and Hong Kong planned 
in 2009. 
 

 
Planned for 2011. 

 
CPDLC 
Planned for 
2011. 

    
Two ground 
stations  
scheduled for 
implementatio
n in 2013. 

 
FANS 
1/A ADS-
C planned 
for 2011. 

 

 
REPUBLIC OF 
KOREA 
 

 
ATN BIS Router/AMHS 
planned for 2011. 

 

 
AFTN based AIDC 
implemented between 
ACC and Fukuoka 
ATMC. 
 
AIDC between 
Incheon and Qingdao 
to be implemented. 

 
PDC &  
D-ATIS 
implemented 
2003. 

 
RNAV 5 to 
be 
implemented 
2012. 

 
RNAV 1 to 
be 
implemented 
2012. 

 
APV Baro 
VNAV to be 
implemente
d 2012. 

 
ADS-B 
implemented 
2008 for SMC 
in Incheon 
International 
Airport. 

 
FANS 
1/A based 
ADS-C 
implement
ed since 
2003 for 
contingen
cy 
purpose. 
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SINGAPORE 

AMHS implemented. 
 
ATN  Router trial with 
Malaysia completed in 
2007 
 
On-going ATN/AMHS 
trial with Indonesia and 
planned to complete by 
2012. 
 
ATN/AMHS circuit with 
India put into operational 
use in Mar 2011. 
 
Coordinating with 
Thailand on ATN/AMHS 
trial in Q3 2011. 
 
Coordinating with UK on 
ATN/AMHS trial using 
VPN over internet in Q4 
2011. 

 
AFTN based AIDC to 
be implemented 

 
Implemented 
since 1997. 
Integrated in 
the ATC 
system in 
1999. 
 

 
 

 
RNAV SIDS 
and STARS 
implemented 
in 2006. 

 
NPA 
Procedure 
implemente
d in 2005. 

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

 
FANS 
1/A ADS-
C 
implement
ed since 
1997.  
Integrated 
with ATC 
system in 
1999. 
 

 

 
SRI LANKA 

 
ATN BIS Router Planned 
for 2009.  AMHS 
planned along with BIS 
in 2009. 
 

  
PDLC in 
trial 
operation 
since 
November 
2000. 
 
 

 
 

   
ADS-B Trials 
planned for 
2010 and 
implementatio
n in 2011. 

 
FANS 1 
/A  
ADS-C 
trial since 
November 
2000. 
 

 
GPS based 
domestic 
route 
structure 
being 
developed. 

 
THAILAND 

 
BBIS/BIS Routers 
already implemented.  
Target date for AMHS in 
2008.  

 
AFTN based AIDC 
planned for 2010. 

 
FANS-1/A 
Implemented
. 

 
Under 

implementati
on 

 
Implemented 
at Phuket 
Airport 

 
Implemente
d at Phuket 

 
Multilateratio
n 
implemented 
in 2006 at 
Suvarnbhumi 

 
FANS 
1/A ADS-
C 
Implemen
ted. 
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Int’l. Airport.  
 
ADS-B is 
planned to be 
part of future 
surveillance 
infrastructure 

 

 
TONGA 
 
 

 
AMHS planned for 2008. 

     
NPA 
planned for 
2007. 

 
Trial planned 
for 2010 

  
CPDLC 
and ADS-
C is not 
considered 
for lower 
airspace 

 
UNITED 
STATES 

 
AMHS implemented. 
 
AMHS Atlanta Sept 2009 
to serve CAR/SAM,/ 
North Atlantic/Europe  

 
AFTN based AIDC 
implemented. 

 
FANS-1/A 
based 
CPDLC 
implemented
. 

 
Implemented 

 
Implemented 
 

 Status as of 
March 31, 
2011 
 
81 Radio 
Stations under 
construction 
or in Final 
Design (77 in 
CONUS; 4 in 
AK) 
342 Radio 
Stations 
constructed 
(313 in 
CONUS; 29 
in Alaska) 
326 Radio 
Stations 
Reporting on 
the SBS 
Network (297 
in CONUS; 
29 in AK) 

 
Implemen

ted 
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275 
Operational 
Radio Stations 
WAM 
implemented 
in areas of 
Colorado for 
5nm 
separation 
services and 
coming to 
Juneau in 
2011 

 
VANUATU 

         

 
VIET NAM 

 
BIS Routers planned for 
2009. 
 
ATN/AMHS trial in 2010 
and operation in 2012. 

 
AFTN based AIDC 
implemented in 2009. 
 
Trial for ATN based 
AIDC planned in 
2010. 

 
CPDLC 
operational 
trial 
conducted in 
early 2007. 

 
For en-route 
TBD.  

 
RNAV 

  
TBD 

FANS 
1/A ADS-
C 
operationa
l trial 
conducted 
for 
oceanic 
area of Ho 
Chi Minh 
FIR since 
March 
2002. 
 

 
 

 
 

* Navigation – Navigation including Performance Based Navigation (PBN), APV and precision approach    
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STATUS OF EQUIPAGE REQUIREMENTS FOR A DEFINED AIRSPACE 
 

 
State Intention 

to publish 
Mandate 

Target date Planned 
effective 
date 

Confirm 
implementation 
in accord with 
APANPIRG 
guidance 
 

Comments 

Australia Published 2009 Dec 2013 at 
above Fl290

Yes  

Possible Late 2011 2015 above 
FL100 
(500Nm 
Perth) 

Yes  

Possible Late 2011 2017 above 
FL100 

Yes  

China Yes 2011-2012 Dec 2013 
for L642 & 
M771 only 

Yes  

Hong Kong 
China 

Yes Airworthiness 
notice in Nov 
2010 
AIC planned to 
be published 
by 3rd Qtr 2011 

Dec 2013 
for L642 & 
M771 only) 

Yes  

Macao, 
China 

    Not applicable since Macao 
China has no FIR. However, local 
operators have been kept 
informed of ADS-B 
Implementation plan in SEA  

Fiji Yes 2011 Dec 2013 Yes  
New 
Caledonia 

Yes TBD TBD Yes  

India Yes TBD TBD Yes 
 

 

Nepal Yes TBD TBD Yes 
 

 

Malaysia Yes 2018 2020 Yes 
 

 

Viet Nam Yes TBD TBD  ATS routes not defined 
Sri Lanka Yes TBD TBD   
Thailand TBD TBD TBD   
Philippines TBD TBD TBD   
Singapore Yes AIC 

28/12/2010 
12/12/2013 Yes Portions of WSJC FIR 

Papua New 
Guinea 

Yes 31/12/2011 31/12/2014  Upper airspace enroute 

Indonesia Yes TBD TBD  Upper airspace enroute 
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OUTCOME OF DISCUSSIONS BY AD HOC WORKING GROUPS 

 

REPORT OF THE REGULATORY AUTHORITY Ad Hoc WORKING GROUP 

Group discussed ADS-B Ground Station design standards – Reliability and Availability. 
“Certification” requirements to be adopted as ‘design standards’ by Regulators/ANSPs for 
surveillance and corresponding voice communication services.  

WG also recalled that ADS-B/voice comms ground standards for ADS-B were included in a 
previous WP delivered in Seoul meeting of ADS-B SITF and endorsed by APANPIRG/18 
September 2007.  

 

Basic standards adopted by AsA and accepted by CASA for the Australian ADS-B system were 
as quoted in WP10 of the ADS-B SITF/10 Meeting: 

 
Basic Performance Parameters for ADS-B ground system per ATC sector (aircraft component 
not included) 
SERVICE SERVICE 

CATEGORY 
GROUND SYSTEM 
OPERATIONAL 
AVAILABILITY 

GROUND SYSTEM 
RELIABILITY per 
sector. MTBF 
(95%confidence 
level) 

Enroute surveillance 
and voice comms 
(low density 
airspace) 

Essential .999 5000 hours 

Source: Airservices Australia Ops Requirements Doc. V2.0 

WG reviewed WP /9 which discussed the need for a cooperative approach among APAC State 
Regulators in aircraft equipage and crew competency approvals. The WG agreed on the 
following report to the Meeting: 

 

At the ICAO APAC ADS-B SITF/9 Meeting held in Jakarta in August last year it was agreed 
that individual aircraft operational approvals for ADS-B equipage and crew capability should 
follow the established procedures (e.g. Ops Specs) for other operational approvals such as 
RVSM and PBN. In addition it was decided under Conclusion 9/5 of SITF/9 that the State of 
Registry is responsible to undertake the operational and airworthiness approval of their aircraft 
to receive ADS-B services in any country. This was subsequently endorsed by APANPIRG. 

In consideration of that Conclusion, Regulatory Authorities agreed that they have a 
responsibility to approve aircraft of their State to receive ADS-B based separation services 
provided by any APAC ANSP. This effectively means that Regulators need to inform their 
airlines and aircraft operators of their obligation to gain such approvals. 

WG noted that the State Regulators outside the ICAO APAC Region States will also need to be 
informed of these requirements and process and the resources of ICAO APAC Office are 
requested in that regard. 

Australia noted that in relation to aircraft approvals for receipt of Australian ADS-B service, that 
action has already occurred with several regulators of APAC States and Australia acknowledged 
the cooperation of those States in already providing prior ADS-B approvals. Australia also 
appreciated that some States at this time may not have experience in ADS-B equipage approvals 
and in that situation Australia on request will be pleased to provide advice on equipage 
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combinations that have been found to be in compliance based on the experience and approvals 
made over previous years. 

Action on aircraft not complying with ADS-B mandates 

Several States are establishing mandates for the carriage of serviceable ADS-B equipment for 
flight in specified airspace from the date of 12 December 2013.  

The ANSP’s ATC system will have to assume that all aircraft have the approval of their relevant 
State regulators to receive an ADS-B service. Other than possibly (but not definitively) by entry 
in the flight plan of equipage status, the ATC system will not necessarily know whether aircraft 
have been previously approved or not by their regulator.  

It was noted that, after the date of any mandate, Regulators will need to make arrangements to 
receive reports of non-fitted aircraft or aircraft detected with non-complying ADS-B 
transmissions from their ANSPs and perhaps by other means (carriage of Ops Spec docs/aircraft 
ramp checks, etc). 

Where foreign registered aircraft are detected as not complying with the equipage requirements, 
the details of those aircraft should be reported to the relevant State regulator of the aircraft’s 
state of registration who will be expected to take appropriate corrective action. That does not 
preclude any Regulator taking immediate corrective action as necessary to ensure safety. 

Action by ANSPs 

ANSPs will need to operate in accordance with their normal practices for exclusionary airspace 
in accordance with State and ICAO guidelines. Non-complying aircraft cannot expect any 
priority for clearance into ADS-B airspace and may be held until procedural separation can be 
arranged. 

Conclusions:  

1  It was agreed that APAC State regulators should establish cooperative 
arrangements and a contact network such that: 

(a)    APAC State Regulators undertake ADS-B approvals of their aircraft to receive ADS-B 
services provided by any other APAC States; and  

(b)    details of aircraft detected as not complying with any mandate by a regulatory 
authority in a State are reported to the Regulatory Authority of the state of registry of the 
aircraft who will then be expected to take appropriate steps for corrective action with their 
aircraft operators. (Such an arrangement will not preclude an ANSP taking immediate 
operational actions as necessary for ATM and non-complying aircraft may suffer delays as 
priority will be afforded to equipped aircraft.) 

2   That ANSPs providing an ATC service in mandatory ADS-B airspace apply similar 
policy and procedures to those existing policies and procedures applicable to aircraft 
having non-serviceable ATC transponders in Class A airspace. For any aircraft not ADS-B 
equipped or transmitting non-complying ADS-B information that present at the airspace 
boundary, acceptance of entry would be dependent on State/ICAO guidelines and 
controller discretion/workload. 

 



ADS-B SITF/10 
Appendix H to the Report 

 

H - 3 

REPORT FROM SOUTHEAST ASIA SUB GROUP 
 
Previously Identified Projects 
 
The South East Asia Group provides 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) 
• Kupang 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 Nov 2010; Operational service commenced in Feb 2011. 

 
Initial Benefits 
Data used for air situational awareness and safety nets. 
Enhanced Safety at FIR boundary. 
 
Phase 1b (Tentatively after 2012) 
 
Indonesia and Australia plan to share data from the following stations: 

• Waingapu ADS-B (Indonesia) (Installed and already sharing) 
• Another station from Australia (Location to be determined) 

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

• Singapore ADS-B (Singapore provides data to Indonesia) (Installed) 
• Natuna ADS-B (Indonesia provides data to Singapore) (Installed) 
• Matak ADS-B (Indonesia provides data to Singapore) (Installed) 
• Con Son ADS-B (Viet Nam provides data to Singapore) (To be installed by 2H 2011)  

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

• Natuna and Matak VHF (Install for Singapore by Indonesia) (Installed by 2H 2011)  
• Con Son VHF (Install for Singapore by Viet Nam) (Installed by 2H 2012)  
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ADS-B Data sharing and DCPC services agreement between Singapore and Indonesia signed in Dec 
2010. 
 
ADS-B Data sharing and DCPC services agreement between Singapore and Viet Nam would be 
signed in 2H 2011. 
 
Initial Benefits 
The above sharing arrangement will benefit L642, M771, N891, M753 and L644. Enhanced safety 
and reduced separation may be applied. Mandate will be effective in 2013. 
 
Phase 2 
The Phillipines will look into the provision of four ADS-B stations in Puerto Princesa, Manila, 
Quezon Palawan and Pasuquin to help cover N884 and M767. They will consider sharing ADS-B data 
and VHF radio services with neighbouring States. The meeting urged the States involved in such 
collaboration to start discussion as early as possible. The meeting will request Brunei to install an 
ADS-B station at Brunei for data sharing to cover the said routes.  
 
Phase 3 
The group will further explore other possibilities to cover L625 and N892 in future discussions. In 
addition to Con Son ADS-B ground station, Viet Nam planned to install more ADS-B ground stations 
to overlap the exisiting ADS-C and radar coverage in South East part of Ho Chi Minh FIR. The data 
from these ground ADS-B ground stations may be shared with adjacent FIRs. 
 
Additions to this project 
China expressed the possibility of sharing data from an ADS-B station in Sanya FIR with other 
neighbouring FIRs. Currently, the ADS-B data is shared with Hong Kong, China.  China planned to 
install 3 more ADS-B stations in Sanya FIR to enhance surveillance. The locations will be identified 
later. Eventually, the additional ADS-B stations may be available for sharing as well.  
 
Project 3 – ADS-B data sharing between Indonesia and Malaysia 
 
Indonesia would share the ADS-B data from Aceh with Malaysia. The station is already installed. The 
discussion on data sharing will commence around July 2011.     
 
Malaysia currently has 1 ADS-B station at Terengganu. Malaysia plans to install more ADS-B 
stations between 2016 and 2020. The stations may be shared in future. 
 
Initial benefits 
Enhanced Safety at FIR boundary 
 
Project 4 – ADS-B data sharing between Cambodia, Thailand and Viet Nam 
 
Viet Nam has no plans to install ADS-B stations that cover Cambodia at the moment.   
Discussion between the three parties has not taken place. 
 
Initial benefits 
Situational awareness 
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New Project Identified 
 
During the 10th ADS-B SITF meeting, the following new project was identified. 
 
Project 5 – ADS-B data sharing between Indonesia and the Philippines 
 
There are possibilities of data sharing between Indonesia and the Philippines. This will be discussed at 
the next ADS-B working group meeting.
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                                    Harmonization Plan for L642 and M771 (Work in progress) 

/No 
What to Harmonise What was agreed  Issue/What needs to be further 

discussed. 

1 
Mandate Effective SG – 12 Dec 2013 

HK – 12 Dec 2013 
VN – TBD (WG 7) 
CN – TBD (WG 7) 

 

2 
ATC Operating Procedures Don’t need to harmonise 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 Don’t need to harmonise To publish equipment requirements as 

early as possible. 

4 
Date of Operational Approval Don’t need to harmonise  

5 
Flight Level SG – At or Above FL290 – ADS-B airspace 

Below FL290 – Non ADS-B airspace 
HK – At or Above FL290 – ADS-B airspace 

Below FL290 – Non ADS-B airspace 
VN – TBD (WG 7) 
CN – At or Above FL290 – ADS-B airspace 

Below FL290 – Non ADS-B airspace 

 

6 
Avionics Standard (CASA/AMC2024) SG – CASA or AMC2024 

HK – CASA or AMC2024 
VN – CASA or AMC2024 
CN – CASA or AMC2024 (subjected to approval) 

ADS-B Task Force agreed that DO-
260B will be accepted as well.  

7 
Flight Planning Before 15 Nov 2012, as per AIDG 

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

Same as Australia/Canada 

Aircraft Approval   
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8 

a) 
Procedures if aircraft Not Approved SG – FL280 and Below 

HK – FL280 and Below 
VN – FL280 and Below (Subject to Confirmation – 
WG7) 
CN – FL280 and Below 

 

b) 
Aircraft approved but Transmitting Bad 
Data 

For known aircraft, treat as non ADS-B aircraft. 
If in-flight, provide other form of separation (subject 
to bilateral agreement). 
From radar/ADS-B environment to ADS-B only 
environment, system may be able to provide early 
notification of ADS-B failure. 

Address the need of maintaining a 
black list/white list registry. 
Is this something that can be addressed 
by ICAO at the regional level? 

9 
Contingency Plan   

a) 
Systemic Failure such as Ground 
System/GPS Failure 

Revert back to current procedure  

b) 
Avionics Failure Provide other form of separation, subject to bilateral 

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

10 
Letter of Operation Agreement SEACG Need for commonly agreed minimal 

in-trail spacing throughout 
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REPORT FROM BAY OF BENGAL SUB-GROUP 
 
The BoB sub group met and discussed potential opportunities within the sub-region 
referencing WP/20 presenting a possible project in the Bay of Bengal. The group agreed that 
prioritisation of efforts should be assigned based on the operational and/or safety benefits that 
could be derived. Some States already had significant radar coverage and unless a specific 
benefit could be derived, implementation of ADS-B would largely be considered as a 
replacement to radar in these cases. These benefits could include increased range enabled by 
ADS-B, data sharing arrangements with neighbouring FIRs and redundancy. It was also noted 
that certain portions of the BoB area would not covered by surveillance and/or VHF in the 
short term, therefore this could potentially be a limiting factor in some cases.  
Several locations were identified to deliver potential benefits in the short/ medium term. A 
plan was developed for the participating States to report back to the BOB/SEA ADS-B WG/7 
meeting later in 2011. The initial sites identified were: 
 

• Aceh (IDN already installed) 
• Nicobar/ Andaman Island – TBC (IND) 
• Coco Is/ Pathein/ Sittwee  (MYR) 
• Nepal - tbc 
• India (mainland, sites with potential to share with neighbours a priority) - TBC 
• Sri Lanka – TBC 

 
States agreed to report to BOB/SEA ADS-B WG/7 with a working paper each outlining the 
following: 

 Viability of each site identified  
o Can also include alternative  or additional locations. 
o Potential for higher site or higher tower to maximise coverage and 

minimise/eliminate coverage gaps 
o Line of sight coverage predictions at FL250, FL300, FL350  

 Identify existing datalinks that may be able to be expanded or adapted to carry ADS-
B traffic 

 Potential timeline for installation and operationalisation (tentative) 
 Identify potential issues or challenges (includes but not limited to) 

o ATM infrastructure (existing and planned) 
o Site infrastructure 
o Security issues/ access (military) 
o Linkages (own system and data sharing) 
o Regulatory issues 
o VHF coverage (existing and planned) 
o Other  

 Assess ability to share data 
o Potential partners  
o Policy, legal or military aspects to be addressed 

 Assess aircraft equipage capability 
 Process required to be followed to establish a mandate on certain routes at certain 

levels 
 Identify other issues as necessary 

Based on this initial assessment by the States, the BOB/SEA ADS-B WG can assess the 
viability of establishing such a project to develop on a collective basis.    
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Brief on the discussions of the Pacific sub group: 
 

• New Caledonia has in operation 3 ADS-B ground stations; 
 

• Fiji has installed 11 ADS-B/MLAT ground stations which should be operational in 
2012; 
 

• As the New Caledonia airspace is a lower sector of Fiji FIR (until FL245), Fiji may 
be interested in receiving DATA from New Caledonia for its upper sector; 
 

• This may be easy to realize because a data/voice link already exists between La 
Tontouta and Nadi airport; may need to extend the bandwidth; 
 

• Need to verify respectively the coverage of our ground stations as New Caledonia 
may be interested in receiving data from the West Fiji area; the cost factor and 
operational need would also need to be considered; and 
 

• We could also study the opportunity for data sharing between east Australia, Solomon 
Islands, Fiji and New Caledonia; again this would be dependent on coverage and the 
cost factor. 

 

 

_ _ _ _ _ _ _ _ _ _ _ _ 
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ASIA/PACIFIC REGION 
 

PERFORMANCE FRAMEWORK FORM 
(REGIONAL) 

 
                                                                                                            (Amended in February 2011) 

REGIONAL PERFORMANCE OBJECTIVE:  APAC Objective 10 
 

IMPROVED SITUATIONAL AWARENESS AND SURFACE SURVEILLANCE- 
IMPLEMENTATION OF THE ADS-B TO GROUND SURVEILLANCE 

 

Benefits 

Environment • Reductions in fuel consumption and subsequent lower gas emissions 
 

Efficiency • Increased flexibility and flow of traffic operations 
• Ultimately, when performing radar-like control, potential redesign of airspace taking into account the 

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

Safety • Introduction of surveillance in a non-radar environment 
• Support to search and rescue operations 

Strategy 
Medium Term (2011-2015) 

Short term (2010) 
ATM OC 

COMPONENTS 
TASKS TIME 

FRAME 
STARTED 

RESPONSIBILITY STATUS  REMARKS 

AOM  
(Airspace 
Organization and 
Management) 
 
CM  
(Conflict 
Management) 
 
AUO  
(Airspace Users 
Operations) 

 
Implementation of ADS-B based surveillance service in the sub-regions. 

ATM SDM ( ATM 
Service Delivery 
Management) 

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

 
2009 

 
 

ADS-B Study and 
Implementation Task 
Force (ADS-B SITF) 

 
COMPLETED 

 

 
Regional 
Guidance 
material on 
comparison of 
technologies 
developed and 
issued 

ADS-B SITF/10 
Appendix I to the Report   



I - 2 
 

 

• Develop an 
implementation plan for 
near-term ADS-B 
applications in the Asia 
Pacific Region including 
implementation target 
dates taking into 
account: 
o available equipment 
standards; readiness of 
airspace users and ATS 
providers; 
o identifying sub-
regional areas (FIRs) 
where there is a positive 
cost/benefit outcome 
expected for near-term 
implementation of  
ADS-B OUT; 
o developing a 
standardized and 
systematic task-list 
approach to ADS-B 
OUT implementation; 
and  
o holding educational 
seminars and provide 
guidance material to 
educate States and 
airspace users on what 
is required to 
implement ADS-B 
OUT.  

2009-12 

 
 

ADS-B Study and 
Implementation Task 

Force 

In progress 

The FASID 
Table CNS 4A 
and 4B – 
surveillance and 
ATM automation 
being updated; 
ADS-B Seminar 
conducted 
annually in 
conjunction with 
Task Force 
meetings. 
 
Potential sub- 
regions for using 
ADS-B 
identified; 
Requirement for 
avionics 
specification for 
the near-term 
application are 
being developed 
based on 
AMC2024 and 
Australian 
CASA 
document.   

 • Develop Guidance 
Material to support 
harmonized regulation of 
ADS-B systems required 
on board the aircraft. 

 
 

2010 

 
 

ADS-B Study and 
Implementation Task 

Force 

 
 
 
Completed 

Forty Fifth 
DGCA 
Conference, 
through its 
Action Item 45/3 
invited ICAO 
APANPIRG 
ADS-B SITF to 
develop the.  The 
Guidance 
material was 
developed by 
Regulators 
Workshop and 
ADS-B SITF/9 
held in Aug. 10. 
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 • Study and identify 
applicable 
multilateration 
applications in the Asia 
and Pacific Region 
considering: 
- Concept of 
use/operations; 
- Required site and 
network architecture;  
- Expected surveillance 
coverage;  
Cost of system; 
Recommended 
separation minimas; and  
- If multilateration can 
be successfully 
integrated into an  
ADS-B OUT system for 
air traffic control 

 
 
 
 
 
 
 
 
 

2012 

 
 
 
 
 
 
 
 
 

ADS-B Study and 
Implementation Task 

Force 

 
 
 
 
 
 
 
 
 

In progress 

 
Concept of using 
multlateration 
has been 
developed; Some 
states have plan 
in place to 
introduce 
multilateration in 
particular & 
integrate it with 
A-SMGCS and 
Terminal area 
and en-route  
surveillance 
application 

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

 
 
 
 
 
 

2013 

 
 
 
 
 
 

ADS-B Study and 
Implementation Task 

Force 

 
 
 
 
 
 

On- going 

Updated 
information on 
ADS-B in 
Europe and 
North American 
Regions is 
provided to Task 
Force Meeting 
annually; 
Some Industry 
representatives 
provide  input at 
ADS-B Seminar 
and meetings 



I - 4 
 

 • Develop Terms of 
Co-operation for SEA 
which will include: 
• Establishing model 
documents for possible 
use by States when 
- 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 

- 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. 

 

 
 
 
 
 
 
 
 

2012 

 
 
 
 
 
 
 

South East Asia 
(SEA) Sub-Regional 

ADS-B 
Implementation 
Working Group 

 
 
 
 
 
 
 

In progress 

 
Terms of  
co-operation 
developed; 
sample 
agreement of 
data sharing 
developed 
further updated 
Some location 
for ADS-B 
ground stations 
identified. CBA 
for SEA project 
has been 
completed; 
Implementation 
plan for  
Australia-
Indonesia and  
South China Sea 
Data and VHF 
communication 
capacity sharing 
projects  
developed  . 

 Develop an 
implementation plan for 
near- term ADS-B 
application in SEA 
which will deliver 
efficient airspace and 
increased safety on a 
sub-regional basis that 
includes: 
• Schedule and priority 
dates to bring into effect 
ADS-B based services 
taking into account: 
- Timing of any 
equipage mandates; 
- Timing of any ATC 
automation upgrades to 
support ADS-B; 
- Timing of 
commissioning of any 
ADS-B data sharing and 
associated VHF radio 
voice communication 
facilities; 
 
 

 
 
 
 
 
 
 
 
 
 
 

2013 
 

 
 
 
 
 
 
 
 
 
South East Asia 
(SEA) Sub-Regional 
ADS-B 
Implementation 
Working Group 
 
 
 

 
 
 
 
 
 
 
 
 
 

In progress 

 
 
 
 
 
 
Major traffic 
flow from 
Australia to 
Singapore 
through 
Indonesia and  
Singapore to 
Hong Hong 
along L642 and 
M771 in South 
China Sea  being 
progressed. 
Milestones and 
timelines have 
been established. 
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• Consideration of 
major traffic flows. 
 

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

References • Report of AN CONF/11; 
• Global ATM Operational Concept (Doc 9854); 
• Global Air Navigation Plan (Doc 9750); 
• Technical Provisions for Mode S Services and Extended Squitter (Doc 9871) 
• APANPIRG/16, 17, 19, 20 report on ADS-B 
• ADS-B related regional guidance materials adopted by  APANPIRG 
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Mr. Daverius Maarang Directorate General of Civil Aviation of 

Indonesia 
Karya Building 
23th floor 
Jalan Medan Barat No. 8 
Jarkarta Pusat 10110 
INDONESIA 
 

Tel:        - 
Fax:       - 
E-mail:    
  

MALAYSIA (1)   
Mr. Syed Syahrill Bin Syed 
Salim 

Assistant Director of ATM Sector 
DCA Malaysia 
Air Traffic Management Sector 
No 27, Persiaren Perdana, 
Level 4, Block Podium B, 
Precinct 4, Putrajaya 
MALAYSIA 
 

Tel: +603 8871 4260 
Fax: +603 8881 0530 
E-mail: syahrill@dca.gov.my 
 
 
 
  

NEPAL (1)   
Mrs. Neera Manandhar Manager, CNS Department 

Civil Aviation Authority of Nepal 
Tribhuvan International Airport 
Civil Aviation Office 
Technical Service Department 
Radar & RDPS Division 
Gauchar, Kathmndu  
NEPAL 
 

Tel: 4490977, 4471933 
Fax: +977-1-4470180 
E-mail: nineej@yahoo.com  
    

NEW CALEDONIA (1)   
Mr. Emmanuel Rhoné Head of Technical Equipments Division 

Direction de l’ Aviation Civile en Nouvelle 
 Calédonie 
Service de la Navigation Aérienne 
Division des Installations Techniques 
179, rue Roger Gervolino – BP H1 
Noumea Cedex - 98849 
NEW CALEDONIA, FRANCE 
 

Tel: +687 265 289 
Fax: +687 265 206 
E-mail:  
emmanuel.rhone@aviation-civile.gouv.fr  

PAPUA NEW GUINEA (1)   
Mr. Wilson Sagati Acting Chief Executive Office and Director 

Civil Aviation Authority of Papua New 
Guinea 
P.O. Box 1941 
Boroko, NCD 
Por Moresby 
PAPUA NEW GUINEA 
 

Tel: +675 3257320, 3251798 
Fax: +675 3251919 
E-mail: ceo@casapng.gov.pg  
    

THE PHILIPPINES (2)   
Mr. Felipe D. Labado Acting Chief, CNS/MET Division, ANOD 

Civil Aviation Authority of the Philippines 
Air Navigation Service 
1300 Pasay City, Metro Manila 
THE PHILIPPINES 
 

Tel: +632 8799255 
Fax: +632 8799256 
E-mail: felipelabado@yahoo.com 
 
    



1 - 5 

STATE/NAME DESIGNATION/ADDRESS TEL/FAX/-EMAIL 
   
Mr. Edgardo Estrivo Senior Air Traffic Controller 

Civil Aviation Authority of the Philippines 
Manila Area Control Center, AFC 
Mia Road, Pasay City 1300 
THE PHILIPPINES 
 

Tel: +632 851-0639 
Fax: +632 851-0639 
E-mail: - 
 

REPUBLIC OF KOREA (4)   
Mr. Ki Hyoun Kim Assistant Director 

Office of Aviation Policy 
Ministry of Land, Transport and Martitime 
Affairs 
1-8, Byeoryang-dong  
Gwacheon-si, Gyeonggi-do 
REPUBLIC OF KOREA 
 

Tel: +82 (2) 2669 6414 
Fax: +82 (2) 6342 7299 
E-mail: kimhwalove@korea.kr  

Mr. Se Hoon Yang Manager 
Korea Airports Corporation 
274, Gwahae-dong, Gangseo-gu 
Seoul 157711 
REPUBLIC OF KOREA 
 

Tel: +82 (2) 2660 2866 
Fax: +82 (2) 2660 2320 
E-mail: hooniys@airport.co.kr 

Mr. Eung Sun Shim Senor Manager 
Incheon International Airport Corporation 
2850 Unseo-dong 
Jung-gu, Incheon City 400-700 
REPUBLIC OF KOREA 
 

Tel: +82 (32) 741 2768 
Fax: +82 (32) 741 2771 
E-mail: shim@airport.kr  

Mr. Jaeheung Yeom Principal Engineer 
Space & Avionics Division 
AP Systems Inc. 
9/Fl, Lotte IT Castle 
2-Dong, # 550-1 
Gasan-dong, Geumcheon-gu 
Seoul 153768 
REPUBLIC OF KOREA 
 
 

Tel: +82 (2) 2026 7838 
Fax: +82 (2) 2026 7771 
E-mail: jhyeom@apsi.co.kr  

SINGAPORE – CAAS AAR 
(2) 

  

Mr. Ong Chuan Bin Head (CNS Safety Oversight) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
P.O. Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 3032 
Fax:        +65 6542 3869 
E-mail: ong_chuan_bin@caas.gov.sg  

Mr. Eng Chew Say Inspector (CNS) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
P.O. Box 1, Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2295 
Fax: +65 6542 3869 
E-mail: eng_chew_say@caas.gov.sg  
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SINGAPORE – CAAS AFO 
(1) 

  

Capt. Ong Keng Peng Flight Operations Inspector (Helicopters) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 3488 
Fax: +65 6545 6519 
E-mail: ong_keng_peng@caas.gov.sg 
 

SINGAPORE – CAAS 
ATE/ATS (10) 

  

Mr. Soh Poh Theen Assistant Director-General  
(Air Navigation Services) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2002 
Fax: +65 6542 1231 
E-mail: soh_poh_theen@caas.gov.sg 
 

Mr. Yeo Cheng Nam 
 

Deputy Director (Aeronautical 
Telecommunications Engineering) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2442 
Fax: +65 6542 2447 
E-mail: yeo_cheng_nam@caas.gov.sg 
 

Mr. Louie Cheng Hong Wing 
 

Head (Surveillance) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2406 
Fax: +65 6542 2447 
E-mail: cheng_hong_wing@caas.gov.sg 
 

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

Tel: +65 6595 6061 
Fax: +65 6542 2447 
E-mail: ho_wee_sin@caas.gov.sg 
  
 
 
 

Mr. Chew Guang Wei 
 

Executive Engineer (Surveillance) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6595 6774 
Fax: +65 6542 2447 
E-mail: 
chew_guang_wei@caas.gov.sg 
 

Mr. Jeffrey Loke Senior ATC Manager  
(International ANS Policy) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2680 
Fax: +65 6545 6516 
E-mail: jeff_loke@caas.gov.sg 
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Ms. Lucia Lai Manager (International ANS Policy) 

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

Tel: +65 6595 6070 
Fax: +65 6545 6516 
E-mail: lucia_lai@caas.gov.sg 
  
 

Mr. Hermizan Jumari Senior ATC Manager (Air Traffic 
Management) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6595 6064 
Fax: +65 6545 6516 
E-mail: hermizan_jumari@caas.gov.sg 
 
 

Mr. Michael Shee  ATC Manager (Air Traffic Management) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6541 2454 
Fax: +65 6545 6516 
E-mail: michael_shee@caas.gov.sg 
 
 

Mr. Andy Ang ATC Manager (Air Traffic Management) 
Civil Aviation Authority of Singapore 
Singapore Changi Airport 
PO Box 1 
Singapore 918141 
SINGAPORE 
 

Tel: +65 6595 6063 
Fax: +65 6545 6516 
E-mail: andy_ang@caas.gov.sg 
 
 

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

Airport & Aviation Service (S.L.) Ltd. 
N.S.C. Building 
Radar Centre 
Colombo Airport (B.I.A) 
Katunayake 
SRI LANKA 
 

Tel: +94 71803 3544 
Fax: +94 11225 2062 
E-mail: bmd@airport.lk  

Mr. Dushmantha Priyath 
Liyanage 

Electronics Engineer 
Airport & Aviation Service (S.L.) Ltd. 
Communication Engineering Section 
Electronics & Air Navigation Engineering 
Division  
Airport & Aviation Services (Sri Lanka) Ltd 
Colombo Airport  
Ratmalana 
SRI LANKA 
 

Tel: +94 11262 3488 
Fax: +94 11263 3488 
E-mail: liyanagedp@airport.lk  

THAILAND (2)   
Mr. Chatchai Puntragul Aviation Safety Inspector 

Department of Civil Aviation 
71 Soi Ngamduplee 
Rama 4 Road, Sathorn 
Bangkok 10120 
THAILAND 
 

Tel: +66 (2) 286 0923 
Fax: +66 (2) 286 2913 
E-mail: chatchai@aviation.go.th  
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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) 285 9538 
E-mail:  

USA (4)   
Mr. Richard Jennings Assistant Manager, Avionics Systems 

FAA Aircraft Certification 
AIR-130 
Federal Aviation Administration 
410 L’enfant Plaza, Suite 4102 
800 Independence Avenue, S.W. 
Washington, D.C. 20591 
USA 

Tel: +1 (202) 325 4562 
Fax: 
E-mail: richard.jennings@faa.gov  

Mr. Patrick Zelechoski Aviation Safety Inspector 
US FAA Flight Standards 
AFS-406 
Federal Aviation Administration 
470 L’enfant Plaza, Suite 4102 
800 Independence Avenue, S.W. 
Washington, D.C. 20591 
USA 
 

Tel: +1 (2020 385 4597 
Fax: 
E-mail: pat.zelechoski@faa.gov  

Mr. Paul Von Hoene Aviation Safety Inspector 
AFS-406 
Federal Aviation Administration 
470 L’enfant Plaza, Suite 4102 
800 Independence Avenue, S.W. 
Washington, D.C. 20024 
USA 
 

Tel: +1 (202) 385 4934 
Fax: + 
E-mail: paul.vonhoene@faa.gov  

Mr. Brian Bagstad Senior ATO Representative Asia/Pacific 
Federal Aviation Administration 
c/o American Embassy 
SINGAPORE 
 

Tel: +65 6476 9462 
Fax:  
E-mail:  

VIET NAM (2)   

Mr. Hoang Huu Lich Manager of CNS 
Air Navigation Department 
Civil Aviation Administration of Viet Nam 
109 Nguyen Son Street 
Long Bien District, Hanoi 
VIET NAM 
 

Tel: +84 (4) 382 7491 
Fax:  
E-mail: hhlich@caa.gov.vn  

Mr. Doan Tri Dzung Director of CNS Department 
Viet Nam Air Traffic Management  Corporation 
Civil Aviation Administration of Vietnam 
200/6 Nguyen Son Street 
Long Bien District 
Hanoi  
VIETNAM 
 

Tel:  +84(9) 132 050 30 
Fax:        +84(4) 382 713 86 
E-mail:   - 

   
   
   



1 - 9 

STATE/NAME DESIGNATION/ADDRESS TEL/FAX/-EMAIL 
   
IATA (4)   
Mr. David Rollo Assistant Director Safety, Operations & 

Infrastructure 
IATA 
111 Somerset Road, #14-05 
Tripleone Somerset 
Singpore 238164 
SINGAPORE  
 

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

Mr. Geoff Hounsell Assistant Director 
IATA 
#14-05, 111 Somerset Road 
Tripleone, 238164 
SINGAPORE 
 

Tel: +65 6499 2253 
Fax: +65 6233 9286 
E-mail: hounsellg@iata.org 
 

Mr. Owen Dell Manager International Operations 
Cathay Pacific Airways 
International Affairs Department 
9/F, 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  

Capt. Nithaar Zain Management Pilot (Special Duties)-Technical 
Flight Operations Division 
Singapore Training Centre 04-C 
720 Upper Changi Road East 
Singapore 486852 
SINGAPORE    
 

Tel: +65 6548 1677 
HP:        +65 9821 2541 
Fax: +65 6490 0601 
E-mail: 
Nithaar_Zain@singaporeair.com.sg 
  

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

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

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

ICAO (1)   
Mr. Li Peng Regional Officer CNS 

International Civil Aviation Organization 
252/1, Vibhavadee Road 
Ladyao, Chatuchak 
Bangkok 10900 
THAILAND 
 

Tel: +66 (2) 537 8189 Ext. 158 
Fax: +66 (2) 537 8199 
E-mail: pli@bangkok.icao.int  

AIRBUS (1)   
Mr. Laurent Vidal Surveillance Systems Manager 

Airbus S.A.S 
6 impasse de l’hippodrome 
31100 Toulouse 
FRANCE 
 

Tel: +33 5 67 19 05 80 
Fax: +33 5 61 93 41 25 
E-mail: Laurent.vidal@airbus.com  
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BOEING (1)   
Ms. Jessie Turner Avionics Engineer 

PO Box 3707, MC 07-25 
Seattle 98124 
Washington 
USA 
 

Tel: - 
Fax: - 
E-mail:  

COMSOFT (3)   
Mr. Roger Becker Department Manager I & P 

Comsoft GmbH  
Wachhausstrasse 5a 
76227 Karlsruhe 
GERMANY 
 

Tel: +49 (721) 9497 3050 
Fax: +49 (721) 9497 1950 
E-mail: roger.becker@comsoft.aero   

Mr. Bernard Sik COMSOFT Asia Pacific Office 
7030 Ang Mo Kio Ave 5 
#08-106 Northstar 
Singapore 569880 
SINGAPORE 
 

Tel:  
Fax:  
E-mail: bernard.sik@comsoft.sg 
 
 

Mr. Ian Sik Business Development 
COMSOFT Asia Pacific Office 
7030 Ang Mo Kio Ave 5 
#08-106 Northstar 
Singapore 569880 
SINGAPORE 
 

Tel: +65 6570 1151 
Fax: +65 6570 1141 
E-mail: ian.sik@comsoft.com   

JETSTAR (2)   
Mr. Ho Jian Yang Technical Services Engineer 

SINGAPORE 
 

Tel:  +65 6318 0805  
Fax:  
E-mail: Jian-Yang.Ho@Jetstarasia.com 
 

Mr. Tang Chong Wei 
 

Technical Services Engineer 
 SINGAPORE 

Tel: +65 6318 0935  
Fax:  +65 6546 0571  
E-mail:  chong-wei.tang@jetstar.com 
 

NCS (1)   
Mr. Tan Yong Boon Senior Manager, Technical Standards 

NCS CE Pte Ltd 
5 Ang Mo Kio Street 62 
NCS Hub 
Singapore 569141 
SINGAPORE 
 

Tel: +65 9740 0590 
Fax: +65 6481 9678 
E-mail: tanyb@ncs.com.sg 
   

SINGAPORE TECHNOLOGIES ELECTRONICS LIMITED (2)  
Mr. Soh Chee Hiang 
 

Manager ATE  
Singapore Technologies Electronic Limited 
24 Ang Mo Kio Street 65,  
Singapore 569061 
SINGAPORE 
 

Tel: +65 6413-1910 
Fax: +65 6482-0114 
E-mail: sohch@stee.stengg.com 
 

Mr. Stephen Lim H P Senior Engineer 
Singapore Technologies Electronic Limited 
24 Ang Mo Kio Street 65,  
Singapore 569061 
SINGAPORE 
 

Tel: +65 6413-1537 
Fax: +65 6413-1530 
E-mail: limhp@stee.stengg.com 
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EADS (1)   
Mr. Bruno Benveniste 
 

Marketing Manager 
EADS Singapore Pte Ltd 
435 Orchard Road 
#12-04 Wisma Atria  
Singapore 238877 
SINGAPORE 
 

Tel: +65 6325-0380 
HP:        +65 9126-9114 
Fax: +65 6325-0302 
E-mail: bruno.benveniste@eadssin.com 
 

ERA (1)   
Mr. Kenneth Roko Senior Program Manager 

Asia Pacific Operations 
4300 Fair Lakes Court 
Fairfax 
VA 22033 
USA 
 

Tel: +1 571 291 5112 
Fax: - 
E-mail: Ken_Roko@sra.com 
 
 
 

SITA (1)   
Mr. Philip Koh ATM Business Development Manager 

Asia/Pacific 
SITA 
11, Loyang Way 
Singapore 50723 
SINGAPORE 
 

Tel: +65 8163 3696 
Fax: 
E-mail: philip.koh@sita.aero  

SENSIS (2)   
Mr.  Bruce Robinson Manager Business Development – Asia 

ATS Sensis Corporation 
P.O. Box 2199 
Strathpine 4500, Queensland 
AUSTRALIA 
 

Tel: +617 3882 1500 
Fax: +617 3882 1501 
E-mail: brucerobinson@ozemail.com.au  

Mr. Mike Gahan ATM Operations Specialist 
PO Box 343 
Port Melbourne 
Vic Australia 3207 
AUSTRALIA 
 

Tel: +61 416058099 
Fax: - 
E-mail: mjg@sensistech.com 
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LIST OF WORKING/INFORMATION PAPERS AND PRESENTATIONS 
 

WP/IP
/SP 
No. 

Agenda  Subject Presented by

    
WORKING PAPERS

    
1 - Provisional Agenda Secretariat 
   

2 2 Outcome of APANPIRG/21 on ADS-B Secretariat 
   

3 4 Review Terms of Reference and Tasks List of 
ADS-B Study and Implementation Task Force

Secretariat 

    
4 7 Radio Frequencies for Provision of VHF Voice 

Communications 
Viet Nam & the Secretariat

   
5 8 Review Regional Performance Objective on ADS-B Secretariat 
   

6 6 CNS/ATM Implementation and Planning Matrix Secretariat 
    

7 7 Review Report of the Sixth Meeting of South East 
Asia Sub-Regional ADS-B Implementation 
Working Group (SEA ADS-B WG/6) 

Singapore & the Secretariat

   Australia 
8 4 Guidance Material on Preparation of a Safety Case 

for Delivery of Separation Services
 

    
9 7 Brief Update on Australian ADS-B Regulation and 

the Need for Cooperation across APAC State 
Regulatory Authorities with Aircraft Approvals and 
Equipage Compliance Matters

Australia 

   
10 7 CANSO ADS-B Seminars in Support of ADS-B 

Implementation for High Traffic Density Routes 
over the South China Sea and the Bay of Bengal

CANSO 

    
11 7 ADS-B in a radar environment Australia 
    

12 7 Recommendation regarding NUC = 0 Australia 
    
    

International Civil Aviation Organization
 
THE TENTH MEETING OF AUTOMATIC 
DEPENDENT SURVEILLANCE – 
BROADCAST (ADS-B) STUDY AND 
IMPLEMENTATION TASK FORCE  
(ADS-B SITF/10) 
 
Singapore, 26 -29 April 2011
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WP/IP
/SP 
No. 

Agenda  Subject Presented by

    
13 7 Possible Project: Australia, Indonesia and Papua 

New Guinea 
Australia, Indonesia and 

Papua New Guinea 

    
14 6 Australian Requirement for SA Aware IATA 
    

15 5 Updating of Sample Agreement Indonesia & Singapore
    

16 8 Guidance Regarding Reliability and Availability of 
ADS-B Systems 

Australia 

    
17 6 Aircraft Equipage Requirements IATA 
    

18 6 Evaluation on ADS-B Track Accuracy Republic of Korea
    

19 6 ADS-B and Flight Planning (2nd Revision) Australia 
    

20 7 Possible Project: Bay of Bengal Chairman of TF
    

21 7 Update on the ADS-B Collaboration Project in the 
South China Sea Area

Indonesia, Singapore and 
Viet Nam 

INFORMATION PAPERS
   

1 - Meeting Bulletin Secretariat 
   

2 3 Updates of ADS-B related Development by ICAO 
Panels 

Secretariat 

  
 

 

3 6 New Caledonia – ADS-B Programme New Caledonia
   

4 7 Australian ADS-B Update Australia 
   

5 6 ADS-B Mandate Issued by Singapore Singapore 
    

6 6 Harmonization of Air Traffic Control Procedures 
for ADS-B Operations in the South China Sea Area

Singapore 

    
7 6 ADS-B Data Sharing: Indonesia – Australia Indonesia & Australia
    

8 6 ADS-B Development Progress in Korea Republic of Korea
    

9 6 Brief on the ADS-B Activities in China China 
   

10 6 ADS-B/GPS Accuracy Australia 
    
 
 

   

    



  

2 - 3 

WP/IP
/SP 
No. 

Agenda  Subject Presented by

    
PRESENTATIONS

   
1  Draft ICAO APAC Guidance Material Building a 

Safety Case for a Surveillance Service
Australia 

   
2  Update on Australian rule – aircraft ADS-B OUT 

equipage mandate for enroute surveillance
Australia 

   
3  ADS-B Brief Boeing 
   

4  ADS-B IATA 
   

5  Regional Activities for ADS-B Singapore 
   

6  Overview on ADS-B Cost Benefit Study CANSO 
   

7a)  ADS-B OUT Airbus 
   

7b)  ADS-B IN Airbus 
   

8  FAA Programme Status Pat Zelechoski - USA
   

9a)  Update on Canadian Programme Australia 
   

9b)  Update on Canadian Programme Australia 
    

10  ADS-B Status Update Australia 
   

11  ADS-B WAM ERA 
   

12  ADS-B Installation Requirements Comsoft 
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