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 Welcome address by Mr. Mokhtar A. Awan, Regional Director, 
  ICAO Asia/Pacific Office and Secretary of APANPIRG 

 

 Opening remarks by Mr. Norman Lo, Director General of Civil Aviation,  
 Civil Aviation Department, Hong Kong, China and Chairman of APANPIRG 
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and part of that region’s ANP, should be included in the membership of that region’s PIRG. 
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Agenda Item 1.1: Review of the action taken by the ANC and 
the Council on the Report of APANPIRG/23 

 
Agenda Item 1.2: Review status of implementation of 

APANPIRG/23 Conclusions and Decisions 
 
Agenda Item 1.3: Review status of implementation of 

APANPIRG outstanding Conclusions and 
Decisions 
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was informed that the ICAO is planning to introduce regional ‘Performance Dashboard’ homepages 
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ICAO’s Pavement Sub Group is working on th

 A need to define “unrestricted operations” in the ACN

 
considered as “overload” or normal operations; and

 
ance to the airport operation’s community

–

That, ICAO be invited to provide the definition of ‘unrestricted operations’ in the 



Updates on Runway Safety

recognized the importance of establishing Runway Safety Teams as a 
means for improving runway safety and adopted the following Conclusion:

3.1.8 APANPIRG expressed appreciation for the Department of Civil Aviation Malaysia’s 
gesture to host the Second Regional Runway Safety Seminar from 18 to 20 November 2013 and urged 
the delegates to participate and request their administration to provide speakers

 recognized the importance of aerodrome certification and noted that 
57% of the international aerodromes listed in ANP have been certified.  

3.1.11 Considering that still 43% of International airports have still to be certified, 
APANPIRG urged States who have not implemented the requirements of aerodrome certification and 
SMS at certified airports to allocate high priority and adequate resources. 

Average delays for 
departures at State’s primary international airports for the busiest hour on weekly basis

The meeting took note that t

Aerodrome Design and Operations 



 

 

 

 

 

 

Standards for seaplane bases (Water Aerodromes)

3.1.17 APANPIRG noted that Indonesia had adopted the standards for seaplane bases from 
FAA 



–

 carry out studies based on the best practices followed at airports worldwide 
and develop guidance for parking low height equipment in between the 
aircraft stands; and 

 carry out feasibility studies regarding the provision of guidance for minimum 
vertical clearances between an aircraft and an object on aircraft stands.

Proposal to Set Standards for Aeronautical Study

Proposal to Ease Regulations on OLS in the Area surrounding Airports 
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APSAPG on matters within the ATM/SG’s expertise.  A number of papers had 
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 re’s suggested text for the first two paragraphs of 

 

 

 



 

 

 

 

 

 

 

significant challenges inherent in the concentration of issues in a short ‘big bang’ cutover scenario.

 

 the use of the letter ‘J’ to indicate SUPER wake turbulence category was not included 
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 eveloped to analyse Asia/Pacific Region’s contingency readiness 
had received responses from 15 administrations.  Each responding administration’s overall contingency 

 

 –

 –

 

RACP/TF Decision 2/1: Small Working Groups 

That, RACP/TF forms Small Working Groups to formulate contingency route structures and 
Flight Level Allocation Schemes (FLAS) for Level 2 Contingency Plans.

 



 

 provides a representation of Asia/Pacific States’ Level 1 contingency readiness.

 
also expressed as a percentage of ‘full’ implementation.

–

 

 



 
 

 
Himalayas, known as the ‘Silk Road’ routes, joining E

 

FIRs with corresponding low ‘flight transit times’ (often a flight would transit an FIR in 10 

‘downstream’ FIRs and procedures applied were therefore structured around the lowest capability of a 
particular route/flow.  ‘Flow Management’ in the re

 

and was identified as ‘critical’ in the Seamless Plan. PIA 3/BO35 - Improved Flow Performance through 
planning based on a Network-wide view

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 



 Asia and Pacific Region ATS Route 
Catalogue 

Regional Office’s web site

–

 
–

–

 

 

few Asia/Pacific States’ internet
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Roadmap, but there were no detailed criteria for each Step’s completion, leading to difficulty for States in 

 

Conclusion 23/9  AIS-AIM Transition State Plans 

That, States should develop a basic plan that identified the target completion dates of 
Transitional elements in the AIS-AIM Roadmap and submit these plans to the Asia/Pacific 
Regional Office by 1 January 2013. 

 

Electronic AIP.

 

 

 

 

 

AAITF Decision 8/1: Small Working Group to Formulate Guidance Material on Steps of 
the AIS – AIM Transition Phases. 

That a Small Working Group comprising Australia, Hong Kong China, Japan, Singapore 
and the Secretariat be established to develop guidance material for Asia/Pacific Region on 
the requirements for completion of AIS – AIM transition Steps 

 



 The Air Navigation Deficiencies list did not reflect the Region’s performance in 
–

–

 

–

 

 

APANPIRG Conclusion 23/8  Annex 15 Promulgation Requirements Compliance 

That, States should be urged to recognise the importance of Annex 15 compliance in respect 
of aeronautical data affected by major projects, by: 

a) establishing formal coordination between change originators and Aeronautical 
Information Service (AIS) units to ensure appropriate planning and that promulgation 
requirements were taken into account; and 

b) creating a mechanism to allow AIS personnel to decline requests that did not comply 
with Annex 15, except for urgent corrections, emergencies, and matters of national 
security. 

 

 

 



 
 Japan had proposed that there was a need to clarify differences between States’ NOTAM 

Guidance Manual for Aeronautical Information Services in the Asia/Pacific Region.  

 

 

 

 

 

 

 



 

 

limited, with the FASID cover page containing the statement that the material was ‘Not to be used for 
operational purposes’.  The SAR/TF/1 meeting noted that Annex 15 (Appendix 1, page APP 1
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Air Navigation Plan – Asia and Pacific Regions 

Asia/Pacific ATS Route Catalogue .

–

Note: — As the  is intended for use as a supplement to the BANP, it does 
not replace the BANP nor should it be used as an operational document.  Its primary purpose is to assist 
States and airspace users by providing more up to date information, to develop and maintain the ATS 
routes in the Asia and Pacific Region. 

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



 

 

 

 

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



VAVA’U

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



– –
–

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



WPT “X” 
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other Kabul routes largely due the 45nm “penalty” in track mileage the current route

. Update 08/02/13PRA SERKA has been “approved” by 
India after lengthy consultation with the Military, complementary action from Pakistan 
awaited.
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IND 08

W13N.AAE.”WP1” 

W13N.AAE.”WP1”(Mumbai/De

“WP3”(10Nm clearance from 

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



–

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



IND 09

–

– –

–

 

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



IND10

–

–

 

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



PAK01

–

–

 

–

–

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



PAK 02

–

–

 

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



–

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



–

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



–

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



Himalaya 3
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Touth China Sea’s traf
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Plan for 3 flights per week…. 

SCS 10 (Propose Route designator R321)
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PHI 05 (Propose Route ENDAX-VJN)
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Shikang (TNN) … XXXXX … MUMOT
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AKOTA… XXXXX … Hengchun (HCN)
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States concerned
 
JAPAN 
RUSSIAN FEDERATION 

RUS 4

Russian Federation: Further discussion with Japan required through the ICAO APAC Office.

Objective:
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States concerned
 
JAPAN 
RUSSIAN FEDERATION 

 
 

 

RUS 5

Russian Federation: New waypoint needed 404751N1361021E (FIR Boundary), coordination with Japan 
(Fukuoka FIR) required.
 Alternative bi-directional route to EN15. Implementation planned for 2Q 2013.

Objective:
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States concerned
 
CHINA 

 

CHA13

Part of IATA EUR-North Asia package - #EN13.

China: Further discussions required via ICAO APAC Office.
Objective:
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States concerned
 
CHINA 
RUSSIAN FEDERATION 

RUS 6

Part of IATA EUR-North Asia package - #EN6
Objective:
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ATS route segment DIKUT or 
SANAR  SAMON. 

 
 
 
States concerned

JAPAN 
RUSSIAN FEDERATION 
DEM. PEOPLE’S REP. OF KOREA 

 
 

  

RUS 7

Part of IATA EUR-North Asia package - #EN9. 

Russian Federation: Further discussion/studies required. Difficult to implement.
Objective:
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KANSU  TOMMY. 

 
 
 
States concerned

KOREA 
JAPAN 
 

 
 

 
 
 
 
  

RUS 8

Part of IATA EUR-North Asia package - #EN14. 

China: Further discussion between China and Korea also required via ICAO APAC Office.
Objective:

APANPIRG/24 
APPENDIX A to the Report on Agenda Item 3.2



 

 
 
 
States concerned

 
CHINA 
RUSSIAN FEDERATION 

 
 

 
 

RUS 9

Further studies/coordination required. Updates will be given when available.

Alternative uni-directional eastbound route proposal for EN11, proposal 13.035 (deleted from catalogue).
Objective:
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TIKUN  URILA  GINUR  GU.
 

 
 
 
States concerned

 
CHINA 
RUSSIAN FEDERATION 

 
 

 

RUS 10

Part of IATA EUR-North Asia package - #EN10. 

China: Proposal can partly be withdrawn due to lack of CNS capabilities for the segment URILA-
492000N1270600E. Alternative proposal made.
Russian Federation: Further studies/discussion required. 
Objective:
To reduce route distance of 150 NM as compared to current routing TIKUN�IVADA�TD�DIKUT.
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SIMLI  new waypoint 492000N 
1270600E  DIKUT. 

 

 
 
 
States concerned

 
CHINA 
RUSSIAN FEDERATION 

 
 

 

RUS 11
REQUESTED BY: IATA/RUSSIA                    

Further studies/coordination required.  Updates will be given when available.
Objective:
To reduce route distance of 150 NM as compared to current routing TIKUN�IVADA�TD�DIKUT.
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States concerned  
 
CHINA 
DEM. PEOPLE’S REP. OF KOREA 
RUSSIAN FEDERATION 
 
 

 

RUS 12
REQUESTED BY: IATA/RUSSIA                    

Russian Federation: westbound ATS route is needed for unloading traffic from SIMLI
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States concerned  
 
CHINA 
DEM. PEOPLE’S REP. OF KOREA 
RUSSIAN FEDERATION 
 
 

 

RUS 13
REQUESTED BY: IATA/RUSSIA                    

Russian Federation: eastbound ATS route is needed for unloading traffic from SIMLI.
China: Confirmation of interest in this ATS route but further studies/coordination are needed, updates will be 
given when available.
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States concerned CHINA 
DEM. PEOPLE’S REP. OF KOREA 
RUSSIAN FEDERATION 
 
 
 
 

 
 

RUS 14
REQUESTED BY: IATA/RUSSIA                    

Alternative bi-directional route

Objective:
To reduce route distance of 159 NM as compared to current routing PTG�RITEK�HLD�DIKUT�KANSU.
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States concerned  
 
CHINA 
RUSSIAN FEDERATION 
 
 

RUS 15
REQUESTED BY: IATA/RUSSIA                    

Further studies/coordination required. Updates will be given
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State AIS AIM Transition Table 
Phase 1 
P-03 — AIRAC adherence monitoring 
P-04 — Monitoring of States’ differences to Annex 4 and Annex 15 
P-05 — WGS-84 implementation  
P-17 — Quality  
Phase 2 
P-01 — Data quality monitoring 
P-02 — Data integrity monitoring  
P-06 — Integrated aeronautical information database  
P-07 — Unique identifiers 
P-08 — Aeronautical information conceptual model 
P-11 — Electronic AIP 
P-13 — Terrain 
P-14 — Obstacles  
P-15 — Aerodrome mapping 
Phase 3 
P-09 — Aeronautical data exchange 
P-10 — Communication networks  
P-12 — Aeronautical information briefing  
P-16 —Training  
P-18 — Agreements with data originators  
P-19 — Interoperability with meteorological products  
P-20 — Electronic aeronautical charts  
P-21 — Digital NOTAM                                                                                                                                                      Date Last Amended: 18 June 2013  

 Phase 1 Consolidation 
(Am. 36 November 2010) 

Phase 2 Going Digital 
(Amendment 37 November 2013) 

Phase 3 Information Management  
(Amendment 38 November 2016) 

 P-03 P-04 P-05 P-17 P-01 P-02 P-06 P-07 P-08 P-11 P-13 P-14 P-15 P-09 P-10 P-12 P-16 P-18 P-19 P-20 P-21 
Afghanistan          part            
Australia     90% 80%    60% Link  75%    10% 60%   90% 5% 
Bangladesh    25%                   
Bhutan                       
Brunei Darussalam                       
Cambodia                       
China                      
Hong Kong, China          Link 10% 10%     20%     
Macao, China          Link            
Cook Islands                      
DPR Korea                       
Fiji                       
India           Link            
Indonesia     50% 50% 20%        80%  60% 20% 10% 20%  
Japan      80% 80%    Link 20% 20%  20% 20% 60% 80%   20% 20% 
Kiribati                       
Lao PDR   25%                   
Malaysia    10%      Link            
Maldives          Link            
Marshall Islands                       
Micronesia                      
Mongolia     80% 80% 30%   Link 10% 10%  60% 10% 50% 90%     
Myanmar       20%    20% 20%    10%    25%  
Nauru                      
Nepal                      
New Zealand         75% Link  80% 15% 80%        
Niue (NZ)                      
Pakistan                      
Palau           part            
Papua New Guinea    90%            10%      
Philippines    40%                   
Republic of Korea     80%               40% 90% 
Samoa                      
Singapore          Link            
Solomon Islands                      
Sri Lanka   90% 90%      Link     10% 25% 15% 25%    
Thailand   80% 40% 40% 30%     25% 25%  10% 5%       
Timor Leste                      
Tonga                      
Vanuatu                      
Viet Nam     25% 50% 50% 50%          70% 50%    
USA1          part            
France2          Link            

% means the percentage progress towards achievement of the element.   Link = AIP Book + AIP SUP + AIC.  part = AIP Book, but no AIP SUP and/or AIC. 

                                                           
1 Includes American Samoa, Guam, Johnston, Kingman, Midway, Mariana, Palmyra, Wake 

2 Includes French Polynesia, New Caledonia, Wallis and Futuna Islands 



APANPIRG/24 
Appendix B to the Report on Agenda Item 3.2 

E-AIP Internet Addresses 
Afghanistan http://www.motca.gov.af/                       (Partially compliant  with Annex 15 requirements – No AIC) 
Australia  http://www.airservicesaustralia.com/  
Bangladesh  http://www.caab.gov.bd/adinfo/adinfo0.html   (Link removed.  eAIP only has airport information, 

no AIP SUP or AIC) 
Bhutan  http://www.dca.gov.bt/aip                                                                              (Link removed; inoperative) 
Brunei Darussalam   
Cambodia   
China  
Hong Kong, China http://www.hkatc.gov.hk 
 Macao, China http://www.aacm.gov.mo 
Cook Islands  
DPR Korea   
Fiji   
India  http://www.aai.aero/public_notices/aaisite_test/eAIP/Home_india_01.html 
Indonesia http://www.aimindonesia.info                 (Link to AIS homepage works, but link to AIP inoperative) 
Japan  https://aisjapan.mlit.go.jp  
Kiribati   
Lao PDR  
Malaysia http://aip.dca.gov.my/  
Maldives http://www.aviainfo.gov.mv 
Marshall Islands   
Micronesia  
Mongolia http://ais.mcaa.gov.mn/index.php?lang=en                 
Myanmar http://www.ais.gov.mm                                       (No AIP book.  AIP AMD, SUP and AIC are provided) 
Nauru  
Nepal  
New Zealand http://www.aip.net.nz/  
Niue (NZ)  
Pakistan No AIP book.   
Palau  http://www.faa.gov/air_traffic/publications/atpubs/AIP/aip.pdf (Partially compliant  with Annex 

15 requirements.  No AIP SUP or AIC) 
Papua New Guinea  
Philippines  http://ats.caap.gov.ph                   (Requires registration, but registration functionality inoperative) 
Republic of Korea  
Samoa  
Singapore http://www.caas.gov.sg/caas/en/Regulations/Aeronautical_Information/AIP/index.html 
Solomon Islands  
Sri Lanka http://airport.lk/AIS/141.htm  
Thailand  
  
Tonga  
Vanuatu  
Viet Nam   
USA http://www.faa.gov/air_traffic/publications/atpubs/AIP/aip.pdf (Partially compliant  with Annex 

15 requirements – No AIP SUP or AIC) 
France (Wallis et Futuna, Iles) 
(French Polynesia) 

E-AIP France 
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P-03 P-04 P-05 P-17 P-01 P-02 P-06 P-07 P-08 P-11 P-13 P-14 P-15

Afghanistan X X X X X X X X X X X X X

Australia X Q4 2013 Q4 2013 Q3 2013 X X

Bangladesh X X X X X X JUN '13 X X X

Bhutan X X X X X X X X X X X X X

Brunei Darussalam X X X X X X X X X X X X X

Cambodia X X X X X X X X X X

China X X X X X 30%  2013 X X X

Hong Kong, China X X X X

 Macao, China X X X X X X X X X

Cook Islands X X X X X X X X X X X X X

DPR Korea X X X X X X X X X X X X

Fiji X X X X X X

India APR 2013 X X X

Indonesia X X X X X X X X X

Japan X X X

Kiribati X X X X X X X X X X X X X

Lao PDR X X X X X X X X X X X

Malaysia X X X X X X X X X

Maldives X X X X X X X X X X X X

Marshall Islands X X X X X X X X X X X X X

Micronesia X X X X X X X X X X X X X

Mongolia X X X X X X

Myanmar X X X X X X X X X X

Nauru X X X X X X X X X X X X X

Nepal X X X X X X X X X X X X X

New Zealand X X 2013

Niue (NZ) X X X X X X X X X X X X X

Pakistan X X X X X X X X X X X X X

Palau X X X X X X X X X X X X X

Papua New Guinea X X X X X X X X X

Philippines X X Dec 2013 Jan 2013 X X X

Republic of Korea X X X X X

Samoa X X X X X X X X X X X X X

Singapore X X X

Solomon Islands X X X X X X X X X X X X

Sri Lanka X X X X X X X X X X

Thailand X X X X X X X X X X X

Timor Leste X X X X X X X X X X X X

Tonga X X X X X X X X X X X X X

Vanuatu X X X X X X X X X X X X X

Viet Nam X 1998-2018 X X X X X 2009 and 
onward X X X

X X X X X X X X X X X X X

X X X X X X X X X X X X X

USA X X X X X X X X X

France X X X

= Completed X = Anticipated Deficiency - information provided

= On Schedule X = Anticipated Deficiency - no information provided

Amendment 36 November 2010 Amendment 37 November 2013

Phase 1 Consolidation Phase 2 Going Digital



Editorial Note

Add, Amend or Delete

Note

Note



Asia and Pacific Regions Air Navigation Plan 

Significant points defining the ATS routes are given. Only prominent locations have been listed. Additional points 
where facilities are provided to complete navigational guidance along a route, but not otherwise marking 
significant characteristics of the route (change of heading of centre line, intersection with other routes, etc.) have 
normally not been included. Locations shown in parentheses indicate significant points outside the ASIA/PAC 
regions.

each State must nominate at least one, 
and preferably two ICARD_5LNC_PLANNERs.  Contact Regional Office for details

Annex 15 notification requirements must be met (minimum 56 days).

(in sequence from start to end of route)



2.
3.

4 
N

O
TA

M
 Q

ua
lif

ic
at

io
n 

Ite
m

 Q
) –

 G
en

er
al

 R
ul

es
  

2.
3.

5 
Q

ua
lif

ie
r ‘

FI
R

’  
2.

3.
6 

Q
ua

lif
ie

r ‘
N

O
TA

M
 C

O
D

E’
 

2.
3.

7 
Q

ua
lif

ie
r ‘

TR
A

FF
IC

’
2.

3.
8 

Q
ua

lif
ie

r ‘
PU

R
PO

SE
’  

2.
3.

9 
Q

ua
lif

ie
r ‘

SC
O

PE
’

2.
3.

10
 Q

ua
lif

ie
rs

 ‘L
O

W
ER

/U
PP

ER
’

2.
3.

11
 Q

ua
lif

ie
r ‘

G
EO

G
R

A
PH

IC
A

L 
R

EF
ER

EN
C

E’
 –

 

2.
3.

12
 Q

ua
lif

ie
r ‘

G
EO

G
R

A
PH

IC
A

L 
R

EF
ER

EN
C

E’
 –

 

2.
3.

13
 Q

ua
lif

ie
r ‘

G
EO

G
R

A
PH

IC
A

L 
R

EF
ER

EN
C

E’
 –

 

2.
3.

14
 It

em
 A

) –
 S

in
gl

e 
Lo

ca
tio

n 
(F

IR
 o

r A
D

)  

A
P

A
N

P
IR

G
/2

4 
A

pp
en

di
x 

� 
to

 th
e 

R
ep

or
t o

n 
A

ge
nd

a 
Ite

m
 3

.2



2.
3.

15
 It

em
 A

) –
 M

ul
ti-

Lo
ca

tio
n 

(F
IR

 o
r A

D
)  

po
w

er
 to

 k
ee

p 
su

ch
 li

st
 u

p-
to

-d
at

e 
an

d 
it’

s 

is
 is

su
ed

 a
s R

JJ
J (

Ja
pa

n’
s F

IR
) t

o 
av

oi
d 

A
P’

s A
re

a 
of

 Ju
ris

di
ct

io
n.

 A
 N

O
TA

M
 

2.
3.

16
 It

em
 B

) –
 S

ta
rt 

of
 A

ct
iv

ity
  

2.
3.

17
 It

em
 C

) –
 E

nd
 o

f V
al

id
ity

2.
3.

18
 It

em
 D

) –
 D

ay
/T

im
e 

Sc
he

du
le

 –
 G

en
er

al
 R

ul
es

 

2.
3.

19
 It

em
 D

) –
 D

ay
/T

im
e 

Sc
he

du
le

 –
 A

bb
re

vi
at

io
ns

 

2.
3.

20
 It

em
 D

) –
 D

ay
/T

im
e 

Sc
he

du
le

 –
 S

pe
ci

al
 C

as
es

 

2.
3.

21
 It

em
 D

) –
 D

ay
/T

im
e 

Sc
he

du
le

 –
 E

xa
m

pl
es

. 
2.

3.
22

 It
em

 E
) –

 N
O

TA
M

 T
ex

t
2.

3.
23

 It
em

s F
) a

nd
 G

) –
 L

ow
er

 a
nd

 U
pp

er
 L

im
it 

 

2.
5.

1 
C

he
ck

lis
ts

 –
 G

en
er

al
2.

5.
2 

C
he

ck
lis

t Q
ua

lif
ic

at
io

n 
– 

Ite
m

 Q
)  

2.
5.

3 
C

he
ck

lis
t F

or
m

at
 –

 It
em

 E
)

A
P

A
N

P
IR

G
/2

4 
A

pp
en

di
x 

F 
to

 th
e 

R
ep

or
t o

n 
A

ge
nd

a 
Ite

m
 3

.2



2.
7.

1 
Tr

ig
ge

r N
O

TA
M

 –
 D

ef
in

iti
on

2.
7.

2 
Tr

ig
ge

r N
O

TA
M

 –
 G

en
er

al
 R

ul
es

3.
13

 P
ro

ce
du

re
s f

or
 th

e 
cr

ea
tio

n 
of

 N
O

TA
M

 S
er

ie
s ‘

T’
  

3.
13

.2
 T

rig
ge

r N
O

TA
M

 in
 S

er
ie

s ‘
T’

3.
13

.3
 N

O
TA

M
 in

 S
er

ie
s ‘

T’

3.
18

.2
 Q

ua
lif

ie
r ‘

FI
R

’  
3.

18
.3

 Q
ua

lif
ie

r ‘
N

O
TA

M
 C

O
D

E’
 

3.
18

.4
 Q

ua
lif

ie
r ‘

TR
A

FF
IC

’. 
3.

18
.5

 Q
ua

lif
ie

r ‘
PU

R
PO

SE
’  

A
P

A
N

P
IR

G
/2

4 
A

pp
en

di
x 

F 
to

 th
e 

R
ep

or
t o

n 
A

ge
nd

a 
Ite

m
 3

.2



3.
18

.6
 Q

ua
lif

ie
r ‘

SC
O

PE
’

3.
18

.7
 Q

ua
lif

ie
rs

 ‘L
O

W
ER

/U
PP

ER
’

3.
18

.8
 Q

ua
lif

ie
r ‘

G
EO

G
R

A
PH

IC
A

L 
R

EF
ER

EN
C

E’
 

3.
19

.1
 It

em
 A

) –
 L

oc
at

io
n 

‘F
IR

/A
D

’ –
 G

en
er

al
3.

19
.2

 It
em

 A
) –

 L
oc

at
io

n 
‘F

IR
/A

D
’ –

 S
in

gl
e-

Lo
ca

tio
n 

3.
19

.3
 It

em
 A

) –
 L

oc
at

io
n 

‘F
IR

/A
D

’ –
 M

ul
ti-

Lo
ca

tio
n 

3.
19

.4
 It

em
 B

) –
 S

ta
rt 

of
 A

ct
iv

ity
  

3.
19

.5
 It

em
 C

) –
 E

nd
 o

f V
al

id
ity

3.
19

.6
 It

em
 D

) –
 D

ay
/T

im
e 

Sc
he

du
le

3.
19

.7
 It

em
 E

) –
 N

O
TA

M
 T

ex
t

3.
19

.8
 It

em
s F

) a
nd

 G
) –

 L
ow

er
 a

nd
 U

pp
er

 L
im

it 
 

3.
20

 P
ro

ce
du

re
s R

el
at

ed
 to

 N
O

TA
M

 ‘R
’ P

ro
ce

ss
in

g 
 

3.
21

 P
ro

ce
du

re
s R

el
at

ed
 to

 N
O

TA
M

 ‘C
’ P

ro
ce

ss
in

g 
 

A
P

A
N

P
IR

G
/2

4 
A

pp
en

di
x 

F 
to

 th
e 

R
ep

or
t o

n 
A

ge
nd

a 
Ite

m
 3

.2



7.
5 

C
rit

er
ia

 fo
r P

IB
 C

us
to

m
is

at
io

n 
– 

Q
ue

ry
 F

ilt
er

s

A
P

A
N

P
IR

G
/2

4 
A

pp
en

di
x 

F 
to

 th
e 

R
ep

or
t o

n 
A

ge
nd

a 
Ite

m
 3

.2



A
P

A
N

P
IR

G
/2

4 
A

pp
en

di
x 

F 
to

 th
e 

R
ep

or
t o

n 
A

ge
nd

a 
Ite

m
 3

.2



 

 

 Asia States’ 
–

 

 

problem reporting and analysis for RASMAG’s consideration.

 

 

 



 

 

 

–

 

 

 

ight crews or operators to notify affected ATSU’s of any information which had 



 

when the aircraft was ‘ on route’. CPDLC also support
‘ ’.  

 

 

Conclusion 24/24: ADS/C and CPDLC Problem Reporting and Analysis 
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Conclusion 24/25

 

 

 

 

 



 

indicated that data sharing allowed an accurate determination of the aircraft’s ge

 

 

 

 

 



 

 

 

 

RG’s 
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either by RMA ‘sub region’, or by FIRs.  There had been significant improvement overall, particularly 

RMA ‘sub regions’

 

 

 
the RMA’s work 
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• 
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Federal Aviation Administration’s Office in Singapore for further information about participation in 
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–

 the name “ATN Implementation Coordination Group” be replaced by 
“Aeronautical Communication Services Implementation Coordination Group”

 

 

 

 

 

 

 
 
 



 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



 

 

 

 

 

groups’ work program.  

 

 

 

 



 

 

 

i) Where procedural separations are applied 

ii) Where ATS surveillance services are provided  

 

i) Generalized Chapter 2 data link description 

ii) Common procedures (for most part) in Chapter 4-6) 

 

i) For ADS-C conformance monitoring 

ii) CPDLC failure procedure 

 

i) CPDLC for ATC-initiated re-route procedure (NAT originated) 

ii) CPDLC for ADS-B in trail procedure (ITP) 
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 – Develop State PBN 
Implementation Plan 

 –
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‘Robust’ plan since PBN/TF/9.  Bangladesh, Maldives, Malaysia and Tonga had successfully 
transitioned to ‘Robust’ category.  The number of admin

 

 



 

 

 

 

 

 

 



 

 

 Australia presented “
” to the CNS SG
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 the ICAO’s position on various Agenda Items

 
Zealand usually gather ANSP, frequency planners and CAAs. It was confirmed that the ICAO’s draft 

viation position in the New Zealand’s forum.
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Conclusion 20/2 in support of the ICAO’s planning objective to achieve a performance base
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Global Operational Data Link Document
Initial Future Air Navigation System (FANS 1/A) Operations Manual

Guidance Material for ATS Data Link Services in North Atlantic Airspace
Eurocontrol LINK2000+ Guidance Material

Rules of the Air Aeronautical Telecommunications Air Traffic Services
Procedures for Air Navigation Services — Air Traffic Management

Regional Supplementary Procedures
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Personnel Licensing

Rules of the Air

Aeronautical Charts

Operation of Aircraft – Part I — International Commercial Air Transport — 
Aeroplanes

Aeronautical Telecommunications – Volume II

Aeronautical Telecommunications – Volume III

Air Traffic Services

Aeronautical Information Services

Procedures for Air Navigation Services — Air Traffic Management

Regional Supplementary Procedures

Procedures for Air Navigation Services — ICAO Abbreviations and Codes

Designators for Aircraft Operating Agencies, Aeronautical Authorities and Services
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Aircraft Type Designators

Manual on Airspace Planning Methodology for the Determination of Separation Minima

Performance-based Navigation Manual

Manual on Required Communication Performance

Manual on Airborne Surveillance Applications

In Trail Procedure (ITP) Using Automatic Dependant Surveillance - Broadcast (ADS-B)"

Safety and Performance Standard for Air Traffic Data Link Services in Oceanic and Remote 
Airspace

Safety and Performance Standard for Air Traffic Data Link Services in Continental Airspace

Interoperability Requirements for ATS Applications Using ARINC 622 Data Communications

Interoperability Requirements Standard for Aeronautical Telecommunication Network 
Baseline 1

Future Air Navigation System 1/A — Aeronautical Telecommunication Network Interoperability 
Standard

Safety, Performance and Interoperability Requirements Document for In-Trail Procedure in 
Oceanic Airspace

Navigation Systems Data Base

Advanced Flight Management Computer System
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Global Operational Data Link 
Document
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Note.— ICAO Doc 4444 does not include ADS-C in its definition for ATS surveillance system.  
Therefore, an ATS surveillance service does not consider those provided by means of the ADS-C
application, unless it can be shown by comparative assessment to have a level of safety and 
performance equal to or better than monopulse SSR. 

Note 1.— For convenience, the term “air traffic control clearance” is frequently abbreviated to 
“clearance” when used in appropriate contexts. 

Note 2.— The abbreviated term “clearance” may be prefixed by the words “taxi”, “take-off”, 
“departure”, “en-route”, “approach” or “landing” to indicate the particular portion of flight to which 
the air traffic control clearance relates.
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Note 1.— The aircraft identification does not exceed 7 characters and is either the aircraft 
registration or the ICAO designator for the aircraft operating agency followed by the flight 
identification. 

Note 2.—  ICAO designators for aircraft operating agencies are contained in ICAO Doc 8585. 

Note.—  Also referred to as registration marking.
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.

Note.— The actual aircraft system availability is computed assuming that the service is available 
in the relevant airspace.

Note.— A waypoint inserted by the flight crew for purposes of conducting flight operations such as 
points of no return are not ATC waypoints. 

Note.— A comparable ground-based system is one that has been demonstrated, by comparative 
assessment or other methodology, to have a level of safety and performance equal to or better than 
monopulse SSR. 
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Note.— The abbreviated term “ADS contract” is commonly used to refer to ADS event contract, 
ADS demand contract, ADS periodic contract or an emergency mode.
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Note.— The abbreviated term ‘message’ is commonly used to refer to a CPDLC message.

Note.— The abbreviated term ‘message element’ is commonly used to refer to a CPDLC message 
element.
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Note 1.— A pressure type altimeter calibrated in accordance with the Standard Atmosphere:

a) when set to a QNH altimeter setting, will indicate altitude; 

b) when set to QFE altimeter setting, will indicate height above the QFE reference datum; 

c) when set to a pressure of 1 013.2 hPa, may be used to indicate flight levels.

Note 2.— The terms “height” and “altitude”, used in Note 1 above, indicate altimetric rather than 
geometric heights and altitudes. 

Note 1.— When the word “message” is used as a suffix to this term, it denotes the content and 
format of the current flight plan data sent from one unit to another. 

Note 2.— When the word “message” is used as a suffix to this term, it denotes the content and 
format of the filed flight plan data as transmitted. 

3.4D - 26



Note.— ICAO Doc 4444 does not include FMC WPR in its definition for ATS surveillance system.  
Therefore, an ATS surveillance service does not consider those provided by means of the FMC WPR 
application, unless it can be shown by comparative assessment to have a level of safety and 
performance equal to or better than monopulse SSR. 

Note.—  Sometimes referred to as altitude range change event or altitude range event.

only

Note.— Used in this document to mean CPDLC message. 

Note.— Used in this document to mean CPDLC message element. 
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Required navigation performance (RNP) specification

Area navigation (RNAV) specification

Note 1.— The Performance-based Navigation (PBN) Manual (Doc 9613), Volume II, contains 
detailed guidance on navigation specifications. 

Note 2.— The term RNP, previously defined as “a statement of the navigation performance 
necessary for operation within a defined airspace”, has been removed from this Annex as the concept of 
RNP has been overtaken by the concept of PBN. The term RNP is now solely used in the context of 
navigation specifications that require performance monitoring and alerting (e.g. RNP 4 refers to the 
aircraft and operating requirements, including a 4 NM lateral performance with on-board performance 
monitoring and alerting that are detailed in Doc 9613). 
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Note.— Communication performance requirements are allocated to system components in an RCP 
specification in terms of communication transaction time, continuity, availability, integrity, safety and 
functionality needed for the proposed operation in the context of a particular airspace concept. 

Note.— Performance requirements are expressed in navigation specifications (RNAV specification, 
RNP specification) in terms of accuracy, integrity, continuity, availability and functionality needed for 
the proposed operation in the context of a particular airspace concept. (ICAO)

Note.— Surveillance performance requirements are allocated to system components in an RSP 
specification in terms of surveillance data delivery time, continuity, availability, integrity, accuracy of 
the surveillance data, safety and functionality needed for the proposed operation in the context of a 
particular airspace concept.
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Note.— Whilst RCP integrity is defined in terms of the “goodness” of the communication 
capability, it is specified in terms of the likelihood of occurrence of malfunction on a per flight hour 
basis (e.g. 10

-5
), consistent with RNAV/RNP specifications. 

Note.—  This document uses the term RCP specification to align RCP with RNP and RNAV 
specifications provided in the Performance Based Navigation Manual. 

Note 1.— See ICAO Doc 9869 and Appendix B of this document for RCP specifications. 

Note 2.— The term RCP, currently defined by ICAO as “a statement of performance requirements 
for operational communication in support of specific ATM functions”, is used in this document to align 
the concept of PBC with the concept of PBN.  The term RCP is now used in the context of a specification 
that is applicable to the prescription of airspace requirements, qualification of ATS provision, aircraft 
capability, and operational use, including post-implementation monitoring (e.g. RCP 240 refers to the 
criteria for various components of the operational system to ensure an acceptable intervention 
capability for the controller is maintained.
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Note 1.— See ICAO Doc 9869 and Appendix C of this document for RSP specifications.

Note 2.— The term RSP is used in the context of a specification that is applicable to the 
prescription of airspace requirements, qualification of ATS provision, aircraft capability, and 
operational use, including post-implementation monitoring (e.g. RSP 180 refers to the criteria for 
various components of the operational system to ensure an acceptable surveillance capability for the 
controller is maintained). 
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Note 1.— Surveillance integrity includes such factors as the accuracy of time, correlating the time 
at aircraft position, reporting interval, data latency, extrapolation and/or estimation of the data. 

Note 2.— Whilst surveillance integrity is defined in terms of the “goodness” of the surveillance 
capability, it is specified in terms of the likelihood of occurrence of malfunction on a per flight hour 
basis (e.g. 10

-5
), consistent with RCP and RNAV/RNP specifications. 

Note.— Time-criticality is mainly determined by the following factors: ATC traffic situation, end-
to-end performance (systems and flight crew/controller response time), recovery time and 
controller/flight crew confidence and experience on the means of communication that are available.
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Note.— ATN B1 generally means that the data link system on an aircraft, the ATSU 
ground system, and communication service provision comply with the standard as 
adapted by Eurocontrol Specification on Data Link Services (EUROCONTROL-SPEC-
0116).  ATN B1 consists of the following data link applications:

a) Context management (CM) for data link initiation capability (DLIC); and 

b) Limited CPDLC for ATS communications management (ACM), ATS clearance 
(ACL), and ATC microphone check (AMC). 
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Note.— FANS 1/A generally means that the data link system on an aircraft, the 
ATSU ground system, and communication service provision comply with the standard.  
In certain cases, specific reference is made to a particular type of FANS 1/A aircraft as 
follows: 

a). FANS 1/A+ means that the aircraft completely complies with Revision A of the 
standard, which includes message latency monitor; and

b) FANS 1/A ADS-C means that the aircraft complies with AFN and ADS-C
applications, but does not include the CPDLC application. 
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Note 1.— RTCA DO-305A/EUROCAE ED-154A chapter 4 provides additional requirements to 
support automatic CPDLC transfers between ATSUs using different technologies (i.e. FANS 1/A and 
ATN B1). Refer to paragraph 3.1.2.2 for applicability of chapter 4 in RTCA DO-305A/EUROCAE 
ED-154A to ATN B1, FANS 1/A-ATN B1 and FANS 1/A ground systems.

Note 2.— A single aircraft or a single ATSU may employ multiple types of data link systems.
FANS 1/A-ATN B1 aircraft are not specifically depicted in Figure 2-2.
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Note.—  ACARS ATS is defined for reference 
only.  Guidance for these applications is not 
provided in this document.
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Note.— FANS 1/A typically involve 
communication (CPDLC), navigation 
(RNAV/RNP) and surveillance (ADS-C). This 
document refers to the FANS 1/A for the data 
link system, which includes the CPDLC and 
ADS-C applications.  Refer to ICAO 
Doc 9613 for guidance material on 
navigation (RNAV/RNP) qualification and 
use.
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Note.— Interoperability for departure 
clearance (DCL), downstream clearance 
(DSC), data link – automatic terminal 
information service (D-ATIS), and flight plan 
consistency (FLIPCY) data link services, 
which are defined in DO-280B/ED-110B, are 
not supported. 

Note.—  Some aircraft (see 
Appendix F, paragraph F.1)
implement FANS 1/A and 
ATN B1 capabilities as 
separate systems and do not 
comply with ED154A/
DO305A. Such aircraft do 
not benefit from automatic 
CPDLC transfers.
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Safety and Performance Standard for Air Traffic Data Link Services in Oceanic and 
Remote Airspace
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Note.—  When RCP and RSP specifications are prescribed in Regional SUPPs, AIP (or other 
appropriate publication), the specifications are associated with any required interoperability (e.g. 
FANS 1/A or ATN B1) and functionality (e.g, ADS periodic and event contracts and parameter values to 
be used.) 

Note 1.— For example, satellite voice and CPDLC over the HFDL subnetwork may provide ATC 
communication other than by HF voice radio.  Appendix B and Appendix C provide criteria only when 
the communication is a data link system. 
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Safety and Performance Standard for Air Traffic Data Link Services in Continental 
Airspace

3.4D - 47



Note.—  RCP 240 and RSP 180 also include requirements associated with continuity, service 
availability, integrity and functionality. 

Note 1.—  Depending on airspace type, RTCA DO-306/EUROCAE ED-122 (see section 2.1.3.1) or 
RTCA DO-290/EUROCAE ED-120 (see section 2.1.3.2) can be considered for operational, safety and 
performance requirements.

Note 2.—  Operational, safety and performance requirements applicable in an airspace are specified 
by the appropriate ATS authority. 

3.4D - 48



Note.— FANS 1/A aircraft are technically interoperable with a FANS 1/A-ATN ATSU.  However, 
operationally, FANS-1/A+ may be required for data link operations in applicable airspace as specified in 
Regional SUPPs and/or AIP (or other appropriate publication, such as AIC or NOTAM). (refer to  Table 
2-1).

Note.— In Table 2-5, the term “surveillance” includes conformance monitoring and conflict 
detection. 
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Note.— It is possible that after successful delivery of an uplink message to the aircraft, the delivery 
of the associated MAS success response to the ATSU fails.  Therefore, non-reception of a MAS-S by the 
ATSU is not necessarily a confirmation that the uplink was not delivered to the aircraft. 
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Note 1.— Some aircraft may re-send the downlink if the network acknowledgement is not received 
within a given time. This may result in the ATSU receiving a duplicated downlink message. 

Note 2.—  In some cases, the aircraft may have sent a downlink message that was not received by the 
ATSU.  For example, this is one reason the ATSU will not rely solely on some event reports, such as the 
lateral deviation event report, for protecting airspace. 

Note 1.— This acknowledgement mechanism is based on the use of dedicated CPDLC message 
elements (e.g. UM 227 and DM 100). The ATS system (air or ground) will send a logical 
acknowledgement for any incoming message as long as it is requested by the sender (a dedicated field in 
each individual message allows the sender to indicate if LACK is required or not). 

Note 2.—  In areas where logical acknowledgements are not intended to be used, the ground system 
will instruct the aircraft: 
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a) By sending UM 233 USE OF LOGICAL ACKNOWLEDGEMENT PROHIBITED, not to require 
the UM 227 LOGICAL ACKNOWLEDGEMENT response for any future downlink message for the rest of 
the CPDLC connection; and 

b) By specifying LackNotRequired within each of its uplink messages for the rest of the CPDLC 
connection, not to send a DM 100 LOGICAL ACKNOWLEDGEMENT message in response to the related 
uplink message. 
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Note.—  This message is to prevent the 
receiving ATSU from attempting to 
establish a CPDLC connection prior to 
the NDA message being uplinked to the 
aircraft. 
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Note.— This message can also be used 
to notify the status of the inactive 
connection. 

Note.—  OLDI is implemented in European Region to provide AIDC capability. 

[icao 
facility designation] [tP4+Table]
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Note 1.— Under normal 
circumstances, FANS 1/A ATSU will 
send a CONTACT or MONITOR 
message and then the termination 
request message containing UM 161
END SERVICE message element 
only. 
Note 2.— Under normal 
circumstances, FANS 1/A-ATN B1
ATSU will send a termination 
request message containing both UM 
161 END SERVICE message element 
and a CONTACT or MONITOR 
message element.
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Note 1.— For FANS 1/A, the unique identification of the aircraft is the aircraft registration and/or 
aircraft address; for ATN B1 the unique identification of the aircraft is the aircraft address.

Note 2.—  Under certain circumstances, it may be operationally desirable for an ATSU to set up an 
ADS-C connection (perhaps for a single demand contract) without a preceding logon. When this is done, 
correlation with the flight plan can be achieved by requesting the optional flight identification group and 
checking this against the aircraft registration in the flight plan.  See also section 4.5.3 for guidelines on 
ADS-C connection management. 

Note 1.— The data used for correlation are:  

a) For FANS-1/A, the aircraft identification, aircraft registration, and optionally, the aircraft’s 
current position (lat/long) and the aircraft address (if available); 

b) For ATN B1, the aircraft identification, departure and destination airports, the aircraft address,
and optionally estimated off-block time (EOBT), if available.

Note 2.— For FANS 1/A, the aircraft identification in the ACARS message header is not protected by 
the CRC and the flight crew does not use this information to verify aircraft identification.  Additionally, 
the format for the aircraft identification in the ACARS message header is different from the format used 
by the ground system.  For example, the ground system uses a three alpha character ICAO designator for 
the operating agency followed by up to four numeric characters for the flight identification.
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ABC123,.ST-XYZ,DEF456

Note.— Some ATSUs may operate a ground system that does not integrate data link 
capability with a flight data processing system. Under these circumstances, the ATSU 
will need to ensure that the logon information is available for the controller to manually 
cross-check the information with the details in the flight plan.
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Note.— The facilityDesignation field would be used to require a logon to a facility 
different from the one to which the logon request will be addressed. Such capability 
(commonly referred to as DLIC server) is not implemented by ATN B1 systems.

Note 1.—  In accordance with ICAO Doc 4444, the aircraft identification entered into the aircraft 
system is either the ICAO designator for the aircraft operating agency followed by the flight identification 
or the aircraft registration. 

Note 2.—  The aircraft identification and registration may have been loaded prior to departure. 

Note 3.—  When the aircraft identification includes a numeric component, this component matches 
exactly that included in the flight plan.  In other words, “ABC3” does not match “ABC003.” 

Note 4.— While the ATSU identifier is only 4-characters, ATN B1 is capable of supporting up to 8 
characters.
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Note.— The flight crew procedure for performing an initial logon request is provided in paragraph 
5.2.
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Note.—  Some aircraft will not accept a CPDLC connection with an ATSU to which they have been 
instructed to log on unless the ATSU issuing the instruction had itself established a CPDLC connection 
with the aircraft. Refer to Appendix F, paragraph F.3

Note 1.—  Only FANS 1/A aircraft will send a contact response message to the initiating ATSU.

Note 2.—  For some ATN B1 aircraft, the contact complete message indicates a positive result even 
though the logon response from the receiving ATSU indicated failure.
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Note.— In some circumstances an active connection may not be operational (e.g. the connected 
ATSU is not controlling the aircraft).  Refer to paragraph 4.9.4.1 and paragraph 5.2.2.2.

3.4D - 62



Note.— Flight plan correlation can occur as the result of the air-ground address forwarding 
procedure, or as the result of ground-ground address forwarding procedure. The connection request can 
generally be sent automatically by the ATSU system, or manually by the controller.  Depending on the 
functionality of the ground system, the ATSU may send the connection request upon completion of a 
successful logon procedure, or at some later time (e.g. as the aircraft approaches the ATSU’s airspace, 
or manually by the controller).

Note.— If the logon procedure was not successful with the requesting ATSU, some aircraft will 
reject the CPDLC connection request. Refer to Appendix F, paragraph F.3.
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Note.—  In addition to the connection rejection message, FANS 1/A aircraft will include the identity  
of the CDA, while ATN B1 aircraft will include DM 107 NOT AUTHORIZED NEXT DATA AUTHORITY, 
notifying that the ATSU is not the authorized NDA. 

Note.— A ground system can only terminate an active CPDLC connection.  It is not possible for the 
ground system to terminate an inactive CPDLC connection. 

Note 1.— In case the flight crew sends an DM 1 UNABLE response to the message, the aircraft 
system sends a CPDLC termination rejection message containing DM 1 UNABLE and maintains the 
CPDLC connection with the CDA (and the next data authority, if any).

Note 2.— Any CPDLC termination request message that would contain a message with a response 
attribute different from DM 0 or DM 1 would be considered as a CPDLC abort request by the aircraft 
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system. This would cause all CPDLC connections to be aborted by the aircraft system, leading to the 
failure of the transfer of CPDLC connections. 

Note.— Some aircraft may include the MRN in the termination rejection message. 

Note 1.— Paragraph 2.2.4.8 provides non-standard events associated with CPDLC transfers that 
may require controller action per paragraph 4.2 and/or the flight crew action per paragraph 5.2.3.

Note 2.—  Material for CPDLC connection transfers in the document are applicable independently 
of the supporting technology (e.g. FANS or ATN B1). 
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Note.—  The aircraft system will only accept a CPDLC connection request from the ATSU specified 
in the NDA message.

Note.—  ATSU 1 may optionally send a ground-ground next authority notified message. 

Note.— If the connection forwarding message is not used, then when a CPDLC connection has been 
transferred between ATSUs: 

a) For FANS 1/A aircraft, the new ATSU (CDA) has no indication that it has the active CPDLC 
connection until a CPDLC downlink is received from the aircraft (See paragraph 2.2.4.7.3).

b) For ATN B1 aircraft, the new ATSU (CDA) has an indication that it has the active CPDLC 
connection (See paragraph 2.2.4.7.2).
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Note.— Some FANS 1/A aircraft may require a logon request to be completed with that ATSU 
before it can accept the connection request. See Appendix F, paragraph F.14.
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Note.—  Only FANS 1/A aircraft will send Contact Response message to the initiating ATSU.
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Note.—  A FANS 1/A aircraft does not provide such automated capability.
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Note.— Some aircraft types may terminate an inactive CPDLC connection even if the facility 
designation in the NDA message is the same. See Appendix F, paragraph F.3.
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Note 1.—  To prevent rejection of the CPDLC connection request:

– The CDA sends the NDA message prior to initiating air-ground address forwarding to the next 
ATSU (Refer to Figure 2-16),

– When it is known that the ground-ground address forwarding would trigger a CPDLC connection 
request by next ATSU, CDA sends the NDA message prior to initiating ground-ground address 
forwarding to the next ATSU (Refer to Figure 2-17).

– When it is known that the next ATSU will wait for a Next Authority Notified message prior to 
initiating a CPDLC connection request, CDA can send the NDA message after completing ground-
ground address forwarding to the next ATSU (Refer to Figure 2-18).

Note 2.—  In addition to the connection rejection message, FANS 1/A aircraft will send DM 64,
which provides the identity of the CDA, while ATN B1 aircraft will send DM 107, which is a notification 
that the ATSU is not authorized to become the next data authority. 
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Note 1.— Some FANS 1/A aircraft will also abort all connections when open uplinks exist when the 
termination request message is received.  Refer to Appendix F, paragraph F.8 for variations in aircraft 
processing of open uplinks at time of transfer of communications. 

Note 2.— Some ATN B1 aircraft will also abort all connections when the termination request 
message includes any message element other than UM 117, UM 120 and UM 135. Refer to Appendix F,
paragraph F.8 for variations in aircraft processing of open uplinks at time of transfer of communications. 

Note 3.— For FANS 1/A. the termination request message is normally sent as a single-element 
message. Refer to paragraph 3.1.2 for ATC automated data link functions and paragraph 4.2 for 
controller procedures related guidance. 

Note 4.— For ATN B1. the termination request message is normally sent as a single-element 
message or as a multi-element message that includes UM 117 or UM 120 and UM 135.  Refer to 
paragraph 3.1.2 for ATC automated data link functions and paragraph 4.2 for controller procedures 
related guidance.

Note 5.—  See Appendix A for message elements that require a W/U response.
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Note.— ICAO Doc 4444, paragraph 8.3.2, requires that DCPC be established prior to the provision 
of ATS surveillance services, unless special circumstances, such as emergencies, dictate otherwise. This 
does not prevent the use of CPDLC for ATC communications, voice being immediately available for 
intervention and to address non-routine and time critical situations. 
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Note.— Other attributes include the urgency and alert attributes to specify precedence in message 
presentation and indication to the recipient.  However, these attributes are currently not used. 

Note 1.— FANS 1/A allows only DM 3 ROGER message as a response to uplink 
message with a R response attribute.

Note 2.—  FANS 1/A does not include any message element with Y response 
attribute.

Note.— As a general rule, the size of a CPDLC message needs to be kept to a minimum.  Refer to 
paragraphs 4.3.6, 4.4.4, 5.3.1.2 and 5.4.1.4 for guidelines on use of multi-element messages.
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Note.— Some aircraft send all elements in a multi-element response message, others send the initial 
response associated with the highest precedence response type for the elements in the message first, and 
then send the message element(s) associated with the message element(s) with a Y response type.
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CLIMB TO AND 
MAINTAIN FL370

REPORT
LEVEL FL370

R

CLIMB TO AND 
MAINTAIN FL370

NE

FL[altitude] 

Note 1.— UM 1 STANDBY and UM 2 REQUEST DEFERRED responses do not close a downlink 
CPDLC message. 

Note 2.—  DM 2 STANDBY response does not close an uplink CPDLC message.
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Note.—  A dialogue can be technically closed, but still be operationally open.  For example, when a 
DM 0 WILCO has been sent for a UM 129 REPORT MAINTAINING [level], the dialogue is technically 
closed, but not operationally closed until the ATSU receives the DM 37 MAINTAINING [level].

or CLIMB TO AND MAINTAIN FL370
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or
Closed

or
Closed

or
NE

Note.—  Some aircraft and ground systems assign MINs sequentially through the allowed range, 
while others re-assign MINs as soon as the dialogues using them have been closed.  The numbers used as 
MINs by the ground and aircraft systems are entirely independent. 
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CLIMB TO AND 
MAINTAIN FL350

REPORT LEVEL FL350

LEVEL FL350
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Note.—  Although the terms are similar, ADS-C and ADS-B are two different applications.  In 
comparison, ADS-B (PSR, SSR or any comparable ground-based system that enables the identification of 
aircraft) is an ATS surveillance system.  An ADS-B-capable aircraft supports ATS surveillance services 
and broadcasts information at a relatively high rate, and any appropriate receiver on the ground or in 
another aircraft within range can receive the information. 

Note.—  The ADS-C capability on the aircraft is normally not turned off per paragraph 5.5.1.  ADS
contracts are managed by ATSUs based on their surveillance requirements (refer to paragraph 4.5.2).
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Note.— The ANSP ensures that separation minima are applied in accordance with appropriate 
standards.  The ground system may prevent the controller from selecting a periodic reporting interval 
that is longer than the maximum interval specified in the standard for the separation minima being 
applied. 

Note.— The contract acknowledgement and first ADS-C report may be transmitted in a single 
downlink message. 
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Note.— The availability of the above functionality may vary between aircraft types.
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Note.— The vertical rate change event does not detect a reduction in either the climb or descent 
rate.
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Note 1.— Up to 10 points can be included in the intermediate projected intent group.  For a point to 
qualify to be included in the intermediate projected intent group, the point needs to be: 

a)  between the current position and the fixed projected point; and 

b)  associated with a planned speed, altitude or route change. 

Note 2.—  The intermediate projected intent group may include a FMS generated point, for example, 
the top of descent (TOD) point (planned altitude change), which does not correspond to any waypoint in 
the flight plan.

Note.—  Positional information in an ADS-C report does not contain the name(s) of waypoints. 
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Note.— To prevent nuisance indications, route conformance monitoring may include tolerances,
consistent with safety criteria, when comparing the reported data against the expected route (e.g. to 
accommodate 1 or 2 nm strategic lateral offset procedures). 
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Note.—  A VRE of  negative 5000 feet per minute (descent rate) is suggested as a suitable value.
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Note.—  Because there is no format defined, formats may vary slightly between ATSUs. The CFRS or 
AOC host computer should support different formats for different ATSUs. 
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Note.— The ground system will technically close the uplink message when it receives the R response 
from the aircraft. 

Note.— An ATSU may need to establish ADS contracts with aircraft operating in their area of 
responsibility for purposes other than direct control or monitoring (e.g. testing of ground system software 
before operational release).  
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Note 1— Compliance with the full ED-154A/DO-305A standard is not required to support automatic 
CPDLC transfer. Only one particular requirement in chapter 4 applies to the T-ATSU:

a) FANS 1/A T-ATSU ground systems include, in the contact request message, a specific 7-character 
ACARS address based on the 4-character ICAO identifier of the ATN B1 R-ATSU combined with “ATN”.

b) ATN B1 and FANS 1/A-ATN B1 T-ATSU ground systems include, in the contact request message,
a specific ATN address as a binary string made of zeroes.

Note 2— When ED-154A/DO-305A chapter 4 applies for a given transition, the T-ATSU behavior is
systematic whatever the aircraft type.

Note 3.— Table 3-1 identifies the different combinations of transfers that can occur between two 
different types of ground systems and specifies when ED-154A/DO-305A chapter 4 applies to the 
T-ATSU, in addition to the standards per Table 2-1.
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Note.— ATN B1 may be used after a 
manual logon procedure is initiated.

Note.— Some aircraft (see Appendix 
F, paragraph F.1) implement both 
FANS 1/A and ATN B1 capabilities as 
separate systems and do not comply 
with ED154A/DO305A. For such 
aircraft, the transfer results in using 
FANS 1/A for the receiving ATSU.

Note.— ATN B1 may be used after a 
manual logon procedure is initiated.

Note.— Some aircraft (see Appendix 
F, paragraph F.1) implement both 
FANS 1/A and ATN B1 capabilities as 
separate systems and do not comply 
with ED154A/DO305A. Such aircraft 
do not benefit from automatic transfer. 
ATN B1 may be used after a manual 
logon procedure is initiated. 

Note.— Some aircraft (see Appendix 
F, paragraph F.1) implement 
FANS 1/A and ATN B1 capabilities as 
separate systems and do not comply 
with ED154A/DO305A. Such aircraft 
may be using FANS 1/A with T-ATSU. 
The transfer will succeed as a nominal 
FANS 1/A to FANS 1/A transfer.
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Note.— Some aircraft (see Appendix 
F, paragraph F.1) implement 
FANS 1/A and ATN B1 capabilities as 
separate systems and do not comply 
with ED154A/DO305A. Such aircraft 
may be using FANS 1/A with T-ATSU 
and do not benefit from automatic 
transfer. ATN B1 may be used after a 
manual logon procedure is initiated.

Note.— FANS 1/A may be used after 
manual logon procedure.

Note.—  Some aircraft (see Appendix 
F, paragraph F.1) implement 
FANS 1/A and ATN B1 capabilities as 
separate systems and do not comply 
with ED154A/DO305A. Such aircraft 
do not benefit from automatic transfer. 
FANS 1/A may be used after a manual 
logon procedure is initiated. 

Note.— FANS 1/A may be used after 
manual logon procedure.

3.4D - ���



3.4D - ���



Note.— If an uplink message is discarded for the reasons described in paragraph 3.1.2.5.1 or 
paragraph 3.1.2.5.2, the aircraft system will send an error message to the ground system indicating that 
the MRN was not recognized.

SERVICE UNAVAILABLE

Note.— For UM 162, some FANS 1/A aircraft may display SERVICE UNAVAILABLE, which may be 
confusing to the flight crew. An ATN B1 aircraft will display MESSAGE NOT SUPPORTED BY THIS 
ATS UNIT.

Note 1.— A FANS 1/A ATSU or a FANS 1/A–ATN B1 ATSU, providing CPDLC services to 
FANS 1/A aircraft, does not use the message latency monitor.  To mitigate the effects of a delayed 
CPDLC message, the ATSU may apply the following alternative mitigation measures: 

a) Specify, in a contract or service agreement with the communication service provider, provisions 
that would preclude the delivery of a delayed CPDLC message to an aircraft; or 

b) Perform the procedure from paragraph 4.3.1.2 a); or 

c) For FANS 1/A–ATN B1 ATSU, perform the procedure from paragraph 4.3.1.2 c).

Note 2.— An ATN B1 ATSU or a FANS 1/A-ATN B1 ATSU that provides CPDLC services to 
ATN B1 aircraft may use the message latency monitor as mitigation against a delayed CPDLC message. 
The procedures are applicable only in the European Region and are described in Appendix E, paragraph 
E.4.3.2.
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Note 1.—  When the time stamp is invalid, the figure of merit (FOM) will be set to 0 and any value 
could be expected in the basic group.

Note 2.— The time stamp in a FANS 1/A ADS-C report is provided only as seconds past the last 
hour.  Therefore, when an ADS-C report is received with a time stamp greater than the current ground 
system seconds past the hour, the time stamp in the report may be related to the previous hour (possibly 
even the previous day/month/year).  The ground system may need to determine the full time stamp (i.e. 
including hours/day/month/year) for the ADS-C report when determining the validity of the time stamp 
with the associated position in the ADS-C report.

Note.—  When the aircraft is in heading select mode, the intent and predicted route information 
transmitted by the aircraft will contain the next waypoint in the aircraft active flight plan regardless of 
the actual position and heading of the aircraft.  Predicted information is based on the FMS intent, which 
may not necessarily reflect the intentions of the flight crew.

Note.—  If the message is not delivered to the address identified in the downlink message, the CSP 
should not send an acknowledgement (ACK) to the aircraft. 
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Note.—  A CSP that holds a contract with an operator per paragraph 3.2.1.8 but not with the ANSP 
should notify the ANSP when such situations occur and that operator is conducting data link operations 
in the ANSP’s airspace.

Note.— The AIP may specify that ADS-C reports may fulfill all normal position reporting 
requirements.  Refer to paragraph 5.6.3 for position reporting guidelines in an ADS-C environment. 

Note 1.— Emergency messages, as a minimum, are displayed to the controller per paragraph 
3.1.2.4.
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Note 2.— When a reduced CPDLC message set is used across a group of adjoining ATSUs, the 
ANSP(s) need to ensure that the reduced message set is common and adequate for the applicable 
airspace. 
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Note.— The guidelines presented herein do not replace the ATS incident reporting standards and 
guidelines, as specified in ICAO Doc 4444, Appendix 4; ICAO Air Traffic Services Planning Manual 
(Doc 9426), Chapter 3; or applicable State regulations, affecting the parties directly involved in a 
potential ATS incident.
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Note.— See Appendix F, paragraph F.4, for aircraft-specific display of responses and 
acknowledgements to CPDLC messages and any constraints on processing these responses and 
acknowledgements. 
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Note.—  Guidelines on problem reporting and corrective action can be found at Appendix D.
Contact information for the appropriate regional/State monitoring agency can be found at Appendix E.

Note.— Filing a report with regional/State monitoring agencies does not replace the ATS incident 
reporting procedures and requirements, as specified in ICAO Doc 4444, Appendix 4; ICAO Doc 9426, 
Chapter 3; or applicable State regulations affecting parties involved in a potential ATS incident. 
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Note.— Refer to paragraph 3.2 for guidance on operator eligibility to participate CPDLC and 
ADS-C operations and paragraph 3.4 to participate in FMC WPR. 

Note.— Refer to ICAO Doc 4444, Appendix 2, for flight plan requirements. 
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Note 1.— The ATSU compares information contained in the flight plan, which may also include 
aircraft identification (item 7), departure aerodrome (item 13) and destination aerodrome (item 16) with 
the information contained in the logon request message prior to accepting the logon request (paragraph 
2.2.3.2 refers). 

Note 2.— The hyphen is not a valid character to include in a flight plan. Any hyphen that may be 
contained in the aircraft registration needs to be omitted when including the aircraft registration in the 
flight plan. 

Note.— The aircraft identification (ACID) provided in the FMC WPR is correlated with the ID 
provided in the filed flight plan and will be rejected if they do not match. 
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Note.— Per ARINC 618, the flight identifier in the ACARS downlink message consists of a two 
character airline identifier and a four character flight number field.  Aircraft identifications such as 
ABC124A (flight identification 124A) or ABC324W (flight identification 324W) cannot be encoded in the 
ACARS message, therefore making FMC WPR for these flights unavailable. 
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Note.— ICAO Doc 4444, paragraph 8.3.2, requires that DCPC be established prior to the provision 
of ATS surveillance services, unless special circumstances, such as emergencies, dictate otherwise. This 
does not prevent the use of CPDLC for ATC communications, voice being immediately available for 
intervention and to address non-routine and time critical situations. 
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Note 1.— Refer to paragraph 4.8 and paragraph 4.9 for guidelines on use of voice and data 
communications in emergency and non-routine situations, respectively.

Note 2.— During an emergency, the flight crew would normally revert to voice communications.  
However, the flight crew may use CPDLC for emergency communications depending on the situation.
Refer to paragraph 5.8.1 for flight crew procedures on use of voice and data communications in 
emergency situations.

Note.— The controlling ATSU coordinates with the next ATSU, establishing clearly when or where 
the address forwarding will have to occur. 

Note.— See paragraph 2.2.4 for a description of CPDLC connection management. 
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Note 1.— If the receiving ATSU has not confirmed its CPDLC connection as being active, the receipt 
of any response to an uplink (other than DM 63 NOT CURRENT DATA AUTHORITY), or any unsolicited 
downlink message, will confirm that the connection is active.

Note 2.—  Refer Appendix E for regional/State differences.

Note.— For ATN B1, the termination request message is sent as a multi-element message that 
includes UM 117 or UM 120.,while the termination confirmation is sent as a multi-element message that 
includes the WILCO response. Refer to paragraph 2.2.4.8.3 for CPDLC termination. 

Note.—  See Appendix F, paragraph F.9 for aircraft that do not support a <space> within the [unit 
name] parameter. 
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Note.— A termination request message is used to terminate a CPDLC connection (paragraph 
2.2.4.4 refers).  The controller may also initiate CPDLC termination via voice communication with the 
flight crew.

Note.— Upon termination of the CPDLC connection, the open uplink CPDLC messages are 
technically closed at the transferring ATSU and the aircraft.

Note.—  For an ATN B1 ground or aircraft system, an open downlink message is closed upon receipt 
of the uplink response UM 0 UNABLE or UM 237 REQUEST AGAIN WITH NEXT UNIT.

Note 1.— The [unit name] is expressed as the radiotelephony name, not the 4-character code. The 
[facility designation] is the four character ICAO code.

Note 2.— Instructing the flight crew to DISCONNECT CPDLC will result in loss of CPDLC 
connectivity. This procedure should only be applied approaching the boundary with the next ATSU. 
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Note.— CPDLC connection transfer failures can be caused by controllers or systems not completing 
the establishment of a CPDLC connection and/or the connection transfer during a short transit time 
through an ATSU’s airspace. 

Note 1.— The transferring ATSU will need to be the CDA before any of these messages can be sent 
successfully. For example, if the transferring ATSU tries to send the NDA message prior to becoming the 
CDA to account for a short transit time, the aircraft system will reject the NDA. As a result, the 
communication transfer may not be completed until the aircraft has traveled a significant distance into 
the receiving ATSU’s airspace.

Note 2.— In areas where short-term transfers are common, facilities may establish agreements, per 
paragraph 3.1.4.9, to facilitate improved connection transfers.  In some instances, an advantage may be 
gained by skipping the CPDLC connection to an ATSU (ATSU 2 in the Figure 4-2) where a short transit 
occurs and transferring the NDA to the next downstream ATSU (ATSU 3) 
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Note.—  The order in which the ATSU 1 performs address forwarding will ensure that the limited
number of ADS-C connections available are used in the priority assigned to each ATSU.

Note 1.—  A closure response is a response that operationally closes the dialogue.  A DM 2
STANDBY response to an open CPDLC uplink message does not operationally close the dialogue. 

Note 2.— The use of a CPDLC free text message by a FANS 1/A ATSU avoids multiple open 
messages involving the same instruction.

Note 3.— An ATN B1 aircraft system and ground system close the uplink message after the aircraft 
timer (ttr) expiration and receipt of an ERROR response. In normal circumstances, the aircraft-timer 
(ttr) expires before the ground-timer (tts) expires. 

Note 4.— Some FANS 1/A-ATN B1 ATSUs automatically initiate a Provider Abort (commanded 
termination) message to the aircraft upon expiration of the ground timer (tts).

Note.— The use of standard message elements will minimize the risk of input errors and
misunderstandings, and facilitate use by a non-native English speaking controllers and flight crews.  The 
use of standard message elements allows the aircraft and ground systems to automatically process the 
information in the messages that are exchanged, which allows the flight crew to respond more quickly to 
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a standard clearance.  For example, the ground system can be capable of automatically updating flight 
plan data for route conformance monitoring, the aircraft system can be capable of allowing the flight 
crew to load clearance information into the FMS with a LOAD prompt and review the clearance, and 
both aircraft and ground systems can associate responses to messages.

Note.— See paragraph 3.1.1.4 for guidelines for the ANSP to validate the use of the free text 
message element.

Note.— The FANS 1/A CPDLC message set contains EXPECT uplink message elements that the 
controller should NOT use because of potential misinterpretation in the event of a total communication 
failure.  Some of these message elements have been reserved by Doc 4444.  See Appendix A, paragraph 
A.3, and Appendix E, paragraph E.7.1.3, for specific uplink message elements that should not be used.

WHEN CAN WE 
EXPECT HIGHER ALTITUDE

WHEN CAN WE EXPECT 
LOWER ALTITUDE
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AT [time] CLIMB TO AND MAINTAIN 
[altitude]

AT [position] CLIMB TO AND 
MAINTAIN [altitude]

AT [time] DESCEND TO AND 
MAINTAIN [altitude]

AT [position] DESCEND TO 
AND MAINTAIN [altitude]

Note 1.— Conditional clearances add to the operational efficiency of the airspace. Conditional 
clearances, however, have been associated with a large number of operational errors. Conditional 
clearances are therefore used only when necessary.

Note 2.— The potential exists for the AT [time/position] constraint at the beginning of a conditional
vertical clearance to be missed by the flight crew and consequently the clearance may be executed 
prematurely.  Including the UM 19 MAINTAIN [level] message element indicates to the flight crew that 
the current level/altitude is to be maintained until the specified condition has been satisfied and may 
prevent such clearances being executed prematurely.

Note 3.—  For ATN-B1 systems, these vertical clearance message elements are not available.
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CLIMB TO AND MAINTAIN FL390

REPORT LEVEL FL390

CLIMB TO AND MAINTAIN FL390

REPORT LEVEL FL390

Note.— A more appropriate procedure would be for the controller to use the message element UM 
192 REACH [level] BY [time], defined in ICAO Doc 4444.  However, this message element is not 
available in the FANS 1/A message set.  The example uses the message element UM 129 REPORT 
MAINTAINING [level] or REPORT LEVEL [altitude] to highlight the final level intended by the 
clearance.

Note.—  The controller should not send a vertical clearance in a CPDLC message and then 
subsequently send a related level restriction in a separate message.  If the controller sends the vertical 
clearance and the related level restriction in two separate CPDLC messages, the controller would be 
unintentionally amending the final cleared level of the aircraft (to FL 370) with the level restriction.  The 
flight crew may misinterpret the two separate instructions.

REPORT LEVEL [altitude]

Note 1.— When UM 129 REPORT MAINTAINING [level] or REPORT LEVEL [altitude] is 
appended, the flight crew has access to the standard message element UM 19 MAINTAINING [level] or 

3.4D - �3�



LEVEL [altitude].  If the report request is not appended, the flight crew may not report when maintaining 
the cleared flight level.

Note 2.— Some States do not request a CPDLC level report when using ADS-C.

Note 3.— The controller should not use UM 175 REPORT REACHING [level].  ICAO Doc 4444 has 
reserved this message element. The programmed intent of this message element was to request a report if 
the aircraft occupies the specified level, which occurs as the aircraft is about to level at the specified 
level, but also occurs if the aircraft passes through the specified level during a climb or descent.  To 
obtain a report at an intermediate level, use UM 128 REPORT LEAVING [level].

AT MICKY CLIMB TO AND 
MAINTAIN FL350

REPORT LEVEL FL350

REPORT LEVEL FL390

CLIMB TO AND MAINTAIN FL390
REPORT LEVEL FL390

Note.— The DM 0 WILCO response to the vertical clearance uplink cancels any previously issued 
vertical range clearance.

Note.— For ATN-B1 systems, report/confirmation request message elements are not available, 
except as indicated in Appendix A.

CONFIRM SPEED

Note.—  Use of standard message elements allows the flight crew to use an automated response.
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Note.— The flight crew can only respond to the entire message with a single response and would 
have to respond DM 1 UNABLE if they cannot comply with any part of the message.  In addition, an 
aircraft system may present long multi-element messages on multiple screens or pages, which increases 
the complexity for the flight crew in reading and understanding the message in the correct sequence prior 
to responding (paragraph 5.3.1 refers).

DESCEND TO AND MAINTAIN FL280
REPORT LEVEL FL280

DESCEND TO AND MAINTAIN FL280

Note 1.— The flight crew may misinterpret messages that contain unrelated clearances or 
instructions. 

Note 2.— The controller should not send two independent clearances in a single message because 
the flight crew cannot individually respond to each clearance, if necessary (e.g. WILCO one clearance 
and UNABLE the other).  The following is not recommended: 
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Controller CLIMB TO AND MAINTAIN FL350
INCREASE SPEED TO .84

CLIMB TO AND MAINTAIN FL330

Note 1.—  A dependent clearance is a message consisting of more than one clearance element, 
where the flight crew is required to comply with each of the elements. A rejection of any of the elements, 
either singly or in combination, renders the entire clearance invalid.  

Note 2.— Sending the elements as individual messages may compromise safety or separation if the 
flight crew accepts the first uplink of a dependent clearance, complies with the instruction, and then 
responds DM 1 UNABLE to the next message when received.

Note 3.—  The flight crew will respond to the multi-element uplink message with either DM 0
WILCO or DM 1 UNABLE, which applies to the entire message, per paragraph 5.3.1.2.

Note 4.—  The controller should not send a dependent clearance in a single multi-element uplink 
message containing the condition THEN.  In the following example, the message element UM 165 THEN 
followed by the route clearance message element UM 74 PROCEED DIRECT TO [position] does not 
clearly convey that the flight crew needs to complete the climb clearance prior to commencing the route 
clearance change. 

Controller CLIMB TO AND MAINTAIN FL330
THEN
PROCEED DIRECT TO TUNTO

CLIMB TO AND MAINTAIN FL330

REPORT LEVEL FL330

Note.—  For an ATN-B1 ATSU, message elements supporting weather deviations are not available.
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Note.— If a clearance direct to a waypoint is issued before the deviating aircraft has reported back 
on route, the controller will need to determine the aircraft’s location or continue to protect the airspace 
affected by the weather deviation clearance until the aircraft sequences the specified waypoint. 

Note.— ATN B1 ground systems provide for automatic timeout of messages that are not responded 
to, while FANS 1/A ground system messages can remain open indefinitely.

Note.—  The controller should not restate the aircraft’s current clearance.
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Note 1.— Some ATSUs automatically send a UM 1 STANDBY to acknowledge that it received a 
downlink request (refer to Appendix E). 

Note 2.— Some FANS 1/A aircraft may reject the actual response after having received a 
preliminary UM 1 STANDBY for the downlink request (refer to Appendix F, paragraph F.24).

Note.— The downlink message remains open. If the controller does not respond within this time, the 
flight crew may query the controller per paragraph 5.4.1.5.

Note.—  Responding to both requests will close the downlink messages.  Depending on the ground 
system, the closure response for the second request may be:

a)  a re-iteration of the response for the first downlink request (e.g. a clearance or UM 0 UNABLE);
or   

b)  some other uplink message that does not contradict any previous clearance that may have been 
sent (i.e. avoid sending a clearance to one downlink request and UM 0 UNABLE to the duplicated 
downlink message)

CLIMB 
TO AND MAINTAIN FL370

CLIMB TO 
AND MAINTAIN FL370
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CLIMB 
TO AND MAINTAIN FL370

CLIMB TO 
AND MAINTAIN FL370

CLIMB TO AND MAINTAIN FL370

Note 1.—  The controller should not restate the aircraft’s current clearance.
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Note 2.—  The controller should not send a single message containing UM 0 UNABLE for elements 
of the multiple clearance request that cannot be granted and a clearance for the remaining elements. 

Note 3.— The controller may include a reason to remove any ambiguity and, if appropriate, 
information on when the portions of the clearance request that are available might be expected.

Note 4.— The controller may, following the UM 0 UNABLE [reason] message, send a separate 
CPDLC message (or messages) to respond to those elements for which they can issue an appropriate 
clearance. 

Note.— The procedures for issuing alternative clearances are not applicable to a clearance request 
associated with an ADS-B ITP.  See paragraph 6.3.

3.4D - �3�



CLIMB TO AND MAINTAIN FL350. REPORT LEVEL FL350

Note.—    The controller should not simply respond to the downlink request with the alternative 
clearance.  The following procedure is not a recommended practice.  The controller does not provide the 
correct ATC response. 

Flight crew REQUEST CLIMB TO FL370
Controller UNABLE.  CLIMB TO FL350. REPORT MAINTAINING FL350 or 

UNABLE. CLIMB TO AND MAINTAIN FL350. REPORT LEVEL FL350

Note.—  For ATN B1, the ADS-C application is not supported. 

Note.—  In accordance with ICAO Doc 4444, paragraph 5.2.2, the flight crew advises ATC of 
degraded performance below the level required for the airspace and where the reported degradation 
affects the separation minimum currently being applied, the controller would take action to establish 
another appropriate type of separation.
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Note.—  The flight crew normally would not insert non-ATC waypoints per paragraph 5.6.4.4. 

Note.— CPDLC and ADS-C estimates received from the same aircraft for the same position may 
differ as a result of the ADS-C application reporting time to the second and the time reported by CPDLC 
application either being truncated or rounded to the nearest full minute (depending on aircraft type).  The 
flight crew also has the ability to modify the estimate for the next position in the CPDLC position report. 
Any such modification will not be reflected in the ADS-C report. 
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Note1.— ADS-C reports are assembled and sent in a sequential process based on the order of the 
ADS contracts established with the various ATSUs. For example, the first ATSU to establish contracts 
with the aircraft will continue to receive the reports from the aircraft first, even if it no longer has control 
of the flight. When this connection is terminated, the next ATSU to have established ADS contracts begins 
to receive the reports first. This may have the effect of reducing the apparent ADS-C performance of 
aircraft for which the ATSU is not the first unit to be receiving the ADS-C report.

Note2.— The following guidance is for ground systems that allow the controller to manually initiate 
the address forwarding process. Other systems have automated this process, often linking it to the 
automated coordination of the aircraft. Those systems will normally forward aircraft in the order in 
which they need to be coordinated. 

Note 1.— The NDA may not be the next ATSU on route in the situation where there is a short sector 
transition and the next ATSU has advised that it wants to assume NDA. 
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Note.— Normally, the controlling ATSU should not establish ADS-C periodic reporting at an 
interval shorter than five minutes.  An adjacent non-controlling ATSU should not establish ADS-C
periodic reporting at an interval shorter than what is required for application of any reduced separation 
in effect for the flight.  In unusual circumstances, the ATSU may specify a periodic reporting interval for 
a few aircraft as short as 64 seconds, per paragraph 2.2.6.3.3.2.

Note.— If a regular periodic report is sent as the aircraft is deviating from cleared level or route 
(but still within the level or lateral tolerances) the controller will still be alerted to the variation despite 
no event report having been sent.  
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Note.— This will ensure that estimates being used for route conformance monitoring are acceptable 
for the separation and the controller receives an indication when the aircraft is not in conformance with 
its current flight plan.
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Note.—  The adequacy of the procedures used to detect lateral conflicts is a matter of the State.
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Note.— For ATN B1 aircraft, emergency message elements are not supported.  See Appendix A,
paragraph A.4, for a list of emergency message elements.
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Note 1.— For FANS 1/A, DM 80 DEVIATING UP TO [specified distance] [direction] OF ROUTE
or DEVIATING [distanceoffset] [direction] OF ROUTE is used in normal operations and is not an 
emergency message element.

Note 2.—  When the ATSU receives DM 55 PAN PAN PAN or DM 56 MAYDAY MAYDAY MAYDAY,
additional message elements (e.g. DM 61DESCENDING TO [level]) may be appended. These additional 
message elements may not accurately reflect the current level/altitude, attitude, tracking information, or 
the intentions of the flight crew.

Note 1.— For FANS 1/A, the CPDLC emergency messages do not require a closure response.  
Therefore, the aircraft system will reject receipt of any technical response (i.e. including a MRN), such as 
the DM 3 ROGER message element.

Note 2.— For FANS 1/A, if the controller sends a CPDLC free text message to respond to an 
emergency message, the flight crew may not send the required response (i.e. DM 3 ROGER) to the free 
text message, depending on workload and the nature of the emergency . 

Note 1.— Shortening the ADS-C reporting interval reduces the period between cancellation of the 
ADS-C emergency and receipt of the ADS-C CANCEL EMERGENCY message.

Note 2.—  Adjacent ATSUs should not shorten the ADS-C periodic reporting interval.

Note 3.— A demand contract request is not required if the periodic reporting interval has been 
shortened – an ADS-C report will have already been triggered by the aircraft when the new periodic 
contract is received.
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Note.— The aircraft may not send the ADS-C CANCEL EMERGENCY message until the next ADS-C
periodic report is due.

Note.— See paragraph 5.9.2.2 for standard voice phraseology used by the flight crew.
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Note.— No equivalent to 
ICAO Doc 4444. 

Note 1.— The [facility designation] is the four character ICAO code.
Note 2.— Use this voice phraseology when the CPDLC transfer to an 
adjacent ATSU has failed. 

Note.— No equivalent to 
ICAO Doc 4444. 

Note.— Modified from 
ICAO Doc-4444 to include 
logon address. 
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Note.—  In the case of FANS 1/A, the geographic position of the aircraft at the time of initiating the 
logon is contained in the logon request message. 

Note.—  When it can be determined that the log on is inappropriate, no action is required.  

Note.— The [facility designation] is the 4 character ICAO code.
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Note 1.— The [unit name] is expressed as the radiotelephony name, not the 4-character code. The 
[facility designation] is the relevant four character ICAO code.

Note 2.— Instructing the flight crew to DISCONNECT CPDLC will result in loss of CPDLC 
connectivity. This procedure should only be applied approaching the boundary with the next ATSU. 

Note.— In the event of a planned or unexpected network or satellite data service outage (e.g. 
ground earth station failure), the CSP will notify all ATSUs within the affected area in accordance with 
paragraph 3.1.3.1 so the controller can inform affected aircraft.

Note 1.— The controller could optionally provide the voice frequency.

Note 2.— The controller expects the flight crew to terminate the CPDLC 
connection and continue on voice. 
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Note.— The [facility designation] is the 4 character ICAO code.

Note.— The flight crew may have inadvertently selected ADS-C off.  If ADS-C had been turned off, 
re-arming it will not re-initiate previous ADS contracts.  The ATSU will need to establish new ADS 
contracts. 

Note.— The [facility designation] is the 4 character ICAO code.
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Note.— The [facility designation] is the 4 character ICAO code.
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Note.— The use of standard message elements is prohibited because the 
intermediary aircraft’s FMS could be unintentionally armed.
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Note.—  Refer to paragraph 3.2.1.3.

Note 1.—  Refer to Chapter 2 for an overview of data link operations. 

Note 2.— Where applicable, the communication procedures for the provision of CPDLC shall be in 
line with ICAO Annex 10, Volume II and Volume III, Part I, Chapter 3. CPDLC message element intent 
and text and associated procedures are, in general, consistent with ICAO Doc 4444 PANS-ATM Chapter 
12 – Phraseologies and Chapter 14 – CPDLC.
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Note.— For aircraft that have CPDLC message printing capabilities, there are constraints 
associated with the use of the flight deck printer.  Printers may not produce an exact copy of the 
displayed clearance with the required reliability, and should not be used as the primary display for 
CPDLC.  However, in some cases, printed copies may assist the flight crew with clearances and other 
information that are displayed on more than one page, conditional clearances and crew handover 
briefings. 

Note.— ICAO Doc 4444, paragraph 8.3.2, requires that DCPC be established prior to the provision 
of ATS surveillance services, unless special circumstances, such as emergencies, dictate otherwise. This 
does not prevent the use of CPDLC for ATC communications, voice being immediately available for 
intervention and to address non-routine and time critical situations. 
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Note.— Refer to paragraph 5.8 for guidelines on use of voice and data communications in 
emergency and non-routine situations.

Note.— For ATN B1 aircraft, emergency message elements are not supported. See Appendix A,
paragraph A.4, for a list of emergency message elements.

Note.—  This will lessen the opportunity for messages to get lost, discarded or unanswered between 
the ATSU and the flight crew and cause unintended consequences. 

Note.—For FANS 1/A aircraft, some uplink messages do not have a DM 1 UNABLE response. On 
these aircraft, the flight crew should respond with DM 3 ROGER and then obtain clarification via voice.

Note.—  Refer to paragraph 2.2.1.2 for an overview of the logon procedure. 
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Note.— If a logon request has been initiated with incorrect aircraft identification and aircraft 
registration, the logon process will fail.  The flight crew will need to correct the information and 
reinitiate the logon request. 

Note 1: In accordance with ICAO Doc 4444, the aircraft identification is either the: 

a) ICAO designator for the aircraft operating agency followed by the flight identification; or 

b) aircraft registration. 

Note 2.— The aircraft registration entered into the aircraft system can include a hyphen(-), even 
though the aircraft registration in the flight plan message cannot include a hyphen.

Note 3.-  The ATSU correlates the data sent in a logon request message with flight plan data. If the 
data does not match, the ATSU will reject the logon request. 

Note 1.— Often the logon address is the same as the 4-letter facility designator but in some airspace 
a different logon address is used.  Refer to Appendix E.

Note 2.— Some aircraft (see Appendix F, paragraph F.1) implement FANS 1/A and ATN B1
capabilities as separate systems and do not comply ith ED154A/DO305A. For these aircraft, the flight 
crew will have to select the appropriate system (FANS 1/A or ATN B1) to initiate the logon.
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Note.— If the logon information is correct and the logon process fails, see paragraph 5.9.3 for more 
information. 

Note 1.— Procedures associated with the message latency monitor are applicable only in the 
European Region and are described in Appendix E, paragraph E.4.3.2.   
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Note 2.— FANS 1/A aircraft do not support the message latency monitor.  Refer to Appendix F,
paragraph F.1, for availability of a FANS 1/A+ upgrade on different types of aircraft.  Refer to Appendix 
F, paragraph F.11, for the specifications of the message latency monitor on different types of aircraft.
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Note.—  When departing an aerodrome close to or within such airspace, this may require the logon 
to be initiated prior to departure. 

Note.—  The flight crew should not need to reinitiate a logon. 

Note.— If a flight is transferred to a new ATSU with an open CPDLC message, the message status 
will change to ABORTED. If the flight crew has not yet received a response from the controller, the 
downlink request will also display the ABORTED status. Refer also to Appendix F, paragraph F.8.

Note.— Since FANS 1/A aircraft do not report that the downstream ATSU has become the CDA, the 
only way to confirm that it has taken place is for the ATSU to receive a CPDLC message from the aircraft
(refer to Appendix E). 
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Note 1.—  Some States do not require HF SELCAL checks.  If, following a MONITOR instruction, a 
SELCAL check is specifically required by operator procedures, this will usually be accommodated on the 
allocated frequency.

Note 2.— If the next ATSU provides CPDLC services, the flight crew should not expect that CPDLC 
will be terminated or suspended once voice contact is established per receipt of a CONTACT message,
unless otherwise advised per paragraph 4.2.4.4.

Note.—  In areas of poor radio coverage, the controller may append UM 238 SECONDARY 
FREQUENCY [frequency] to specify a secondary frequency.

Note.— ADS contracts are managed (e.g. established and terminated) by ATSUs per paragraph 
4.5.3.

Note.— Some ATSUs may maintain ADS contracts with an aircraft for a period of time (e.g. 15 
minutes) after the aircraft has left the airspace.
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Note.— A CPDLC multi-element message is one that contains multiple clearances and/or 
instructions.  The display may only show part of a CPDLC multi-element message and require flight crew 
interaction to see the entire message. 

CLIMB TO AND MAINTAIN FL350

REPORT LEVEL FL350

Note.— The flight crew can only provide a single response to the entire multi-element uplink 
message.  The flight crew cannot respond to individual elements of a multi-element message and should 
not execute any clearance contained in the message.

Note.- Although a DM 0 WILCO or DM 3 ROGER response technically closes the uplink message, in 
some cases, other responses may follow to provide additional information, as requested, to operationally 
close the message.

Note 1.— The flight crew may need to perform some action before a subsequent CPDLC message 
can be displayed. 

Note 2.- For ATN-B1 systems, if the ground system does not receive a response within 120 seconds
from the time the uplink message was sent, the ATSU will send an ERROR message for display to the 
flight crew and both the aircraft and ground system close the dialogue. 
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GS 490

Note.- ATN-B1 aircraft use a CPDLC message response timer, which is set at 100 seconds upon 
receipt of the CPDLC uplink message. If the flight crew has not sent a response within this time: 

a) the flight crew is no longer provided with any response prompts for the message;

b) the aircraft sends an ERROR message for display to the controller; and

c) the aircraft and ground systems close the dialogue.  

Note.— For ATN B1 aircraft systems, if the flight crew does not send an operational response 
within 100 seconds after the DM 2 STANDBY was sent, the CPDLC uplink message will time out (refer to 
paragraph 5.3.2.3). 

Note 1.— In the case of a DM 2 STANDBY response, the uplink message remains open until the 
flight crew responds with a DM 0 WILCO orDM 1 UNABLE.  If the closure response is not received
within a reasonable period of time, the controller is expected to query the flight crew per paragraph 
4.3.1.2.

Note 2.— Transmission times for messages may vary for a number of reasons including the type of 
transmission media, network loading, or the criteria for transitioning from one media to another (e.g. 
VHF/Satcom).  Operational response times may vary depending on workload and complexity of the 
instruction or clearance. 
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Note 1.—  Instruction that, NOT BEFORE the specified time, a climb 
to the specified level is to commence and, once reached, the specified 
level is to be maintained.
Note 2.— This message element would be preceded with UM 19
MAINTAIN [level], to prevent the premature execution of the 
instruction. 

AT [time] CLIMB TO 
AND MAINTAIN [altitude]

Note 1.— Instruction that, AFTER PASSING the specified position, a 
climb to the specified level is to commence and, once reached, the 
specified level is to be maintained.
Note 2.— This message element would be preceded with UM 19
MAINTAIN [level], to prevent the premature execution of the 
instruction. 

AT [position] 
CLIMB TO AND MAINTAIN 
[altitude]

Note 1.—  Instruction that, NOT BEFORE the specified time, a descent 
to the specified level is to commence and, once reached, the specified 
level is to be maintained.
Note 2.— This message element would be preceded with UM 19
MAINTAIN [level], to prevent the premature execution of the 
instruction. 

AT [time] 
DESCEND TO AND 
MAINTAIN [altitude]
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Note 1.— Instruction that, AFTER PASSING the specified position, a 
descent to the specified level is to commence and, once reached, the 
specified level is to be maintained.
Note 2.— This message element would be preceded with UM 19
MAINTAIN [level], to prevent the premature execution of the 
instruction. 

AT 
[position] DESCEND TO AND 
MAINTAIN [altitude]

Note.—  Instruction that a climb is to commence at a rate such that the 
specified level is reached NOT LATER THAN the specified time.

Note.—  Instruction that a climb is to commence at a rate such that the 
specified level is reached BEFORE PASSING the specified position. 

Note.—  Instruction that a descent is to commence at a rate such that 
the specified level is reached NOT LATER THAN the specified time.

Note.— Instruction that a descent is to commence at a rate such that 
the specified level is reached BEFORE PASSING the specified 
position. 
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Note 1.—  The flight crew should NOT comply with an EXPECT message as if it was a clearance. 

Note 2.— The FANS 1/A CPDLC message set contains EXPECT uplink message elements that the 
controller should NOT use because of potential misinterpretation in the event of a total communication 
failure.  Some of these message elements have been reserved by Doc 4444.  As a consequence, some 
“WHEN CAN WE EXPECT” downlink messages are not supported.  See Appendix A, paragraph A.3, and 
Appendix E, paragraph E.7.1.3, for specific message elements that are not supported. 

Note.— Not all aircraft have the capability to load information from CPDLC message directly into 
the FMS. 

Note.— The FMS checks the clearance to ensure it is correctly formatted and compatible with the 
FMS navigation database.  

Note.— The flight crew will ensure the route in the FMC matches the ATC clearance.
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Note.— The use of standard message elements will minimize the risk of input errors, 
misunderstandings, and confusion, and facilitate use by a non-native English speaking flight crew.  The 
use of standard message elements allows the aircraft and ground systems to automatically process the 
information in the messages that are exchanged.  For example, the flight crew can automatically load 
clearance information into the FMS and review the clearance, the ground system can automatically 
update flight plan data for route conformance monitoring, and both aircraft and ground systems can 
associate responses to messages.

Note 1.—  A closure response is a response that operationally closes the dialogue.  A UM 1
STANDBY response to an open CPDLC downlink message does not operationally close the dialogue. 

Note 2.— The use of a CPDLC free text message by a FANS 1/A aircraft avoids multiple open 
messages involving the same downlink message.

Note 3.- ATN-B1 ground systems will reject duplicate requests and return an ERROR message for 
display to the flight crew TOO MANY (dialogue type) REQUESTS - EXPECT ONLY ONE REPLY.
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ALTITUDE

Note 1.— The use of standard message elements is intended to reduce the possibility of 
misinterpretation and ambiguity.

Note 2.— A free text message (such as DM 67k REVISED ETA [position] [time]) does not require a 
response from the ATSU.

Note 1.— ATSUs may send a CPDLC message that combines a REPORT instruction with a
clearance. The flight crew may use automation, procedures, and/or a combination to remind them when 
to send the reports requested in the CPDLC message.  
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CLIMB TO AND MAINTAIN FL350

REPORT LEVEL FL350

Note 2.— The controller may send a CPDLC message to request the flight crew to advise intentions 
when ADS-C indicates the aircraft has deviated from its cleared route, level or assigned speed
(paragraph 4.3.5.2 refers). 

Note.—  In airspace where ADS-C services are available, the flight crew need not send position 
reports via voice or CPDLC, except as described in paragraph 5.6.3 or when required by regional 
supplementary procedures or AIP (or other appropriate publication). 

Note.— The flight crew can switch ADS-C off, which will cancel any ADS-C connections with the 
aircraft.  While ADS-C is disabled, the ground system will not be able to establish an ADS-C connection. 
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Note.— As shown in Figure 5-2, when an aircraft passes abeam a waypoint in excess of the defined 
sequencing parameter (refer to Appendix F, paragraph F.7) for specific aircraft types), the FMS will not 
sequence the active waypoint. If the flight crew does not sequence the waypoint, incorrect information 
will be contained in ADS-C reports, CPDLC position reports and FMC waypoint position reports – the 
next waypoint in these reports will actually be the waypoint that the aircraft has already passed.

Note 1.—  The flight crew should not use the ARINC 424 format. 

Note 2.— ARINC 424 describes a 5-character latitude/longitude format for aircraft navigation 
databases (e.g. 10N40 describes a lat/long of 10N140W).  The ATSU will likely reject any downlink
message containing waypoint names in the ARINC 424 format. 

Note.—  In an ADS-C environment, the flight crew should not provide position reports or revised 
waypoint estimates by CPDLC or voice, unless otherwise instructed or under conditions in certain 
airspace as stipulated in Regional Supplementary Procedures or AIP (or other appropriate publication)
(See also Appendix E).
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Note.— Some ANSPs require a single CPDLC position report, even when in an ADS-C environment, 
to provide the controlling ATSU confirmation that it is the CDA and the only ATSU able to communicate 
with the aircraft via CPDLC (refer to Appendix E).

Note.— If the flight crew inserts non-ATC waypoints (e.g. mid-points) into the aircraft active flight 
plan and activates the change, the aircraft system may trigger an ADS-C waypoint change event report at 
the non-ATC waypoint, or include information about the non-ATC waypoint in the predicted route group, 
as well as the intermediate and fixed projected intent groups.  As a result, the ADS-C report will include 
information about the non-ATC waypoint, which is not expected by the ATC ground system.

Note.— If the flight crew activates a non-ATC cleared route into the aircraft system, the ADS-C 
reports will include information that will indicate the aircraft is flying a route that is deviating from the 
cleared route. 

Note.— Some regions permit a revised FMC WPR to be transmitted to update a previously notified 
estimate.
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Note.— CPDLC offers more timely coordination of weather deviation clearances.  However, the 
flight crew may deviate due to weather under the provisions of ICAO Doc 4444, paragraph 15.2.3.  The 
extent to which weather deviations are conducted may be a consideration when applying reduced 
separations, as noted in ICAO Doc 4444, paragraph 5.4.2.6.4.3. 

Note.— The difference between a weather deviation and an offset affects how ATC separate aircraft.

3.4D - ���



Note.—  When an off-route clearance has been received, the flight crew will need to ensure that 
waypoints are sequenced correctly per paragraph 5.6.1.1.
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Note.—  The ATSU applies the appropriate separation standards during the maneuvers. 

3.4D - ���



3.4D - ���



Note.— If a DM 41 BACK ON ROUTE report is received while the aircraft is still off route, the 
incorrect information provided to ATC may affect the separation standards in use.  Alternatively, the 
flight crew may consider requesting a clearance direct to the waypoint – on receipt of the uplink 
clearance, the procedure specified in item a) above applies. 

Note.— For ATN B1 aircraft, emergency message elements are not supported. See Appendix A,
paragraph A.4, for a list of emergency message elements.

Note 1.— The flight crew may enter PERSONS on BOARD during preflight preparation, prior to 
initiating a logon, or prior to sending the emergency message. 

Note 2.—  The CPDLC emergency downlink message will automatically select the ADS-C function to 
emergency mode.  When a situation prohibits sending a CPDLC emergency message (e.g. in an ADS-C
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only environment), the flight crew may activate ADS-C emergency mode directly via ADS-C control 
functions. 

Note.— See paragraph 4.9.2.2 for standard voice phraseology used by the controller or radio
operator. 
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Note.— This voice phraseology is included only with the first 
transmission made for this reason.

Note.— No equivalent to 
ICAO Doc 4444. 

Note.— The facility designation is the ICAO four-character facility code 
or facility name. 

Note.— No equivalent to 
ICAO Doc 4444. 

Note.— No equivalent to 
ICAO Doc 4444. 
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Note.—  The ATSU will attempt to resolve the problem.

Note.—  Timely notification is appropriate to ensure that the ATSU has time to assess the situation 
and apply a revised separation standard, if necessary. 

Note.—  The flight crew continues to use voice until the functionality of the aircraft system can be re-
established. 
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Note.— DARP service requires Air Traffic Services Interfacility Data Communications (AIDC) to 
permit the electronic exchange of revised route information.
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Note.—  A downlink route request may be made to a new ATSU immediately after crossing the 
boundary provided the above requirements are still met. 

Note 1.—  ARINC 424 fix names should not be used to define latitude and longitude. 

Note 2.— Where an airway designator is used it should be preceded and followed 
by a fix name or navaid designator that is defined on the airway described.

Note 3.—  The ICAO requirement is that position should be defined in either whole 
degrees of latitude and longitude (e.g. 35S164E), or degrees and minutes for both 
latitude and longitude (e.g. 2513S15645E). A mixture of these formats should be avoided 
(e.g. 35S15725E). 

REQUEST [route clearance]

Note 4.— The route request may also contain additional information such as 
departure airport, destination airport, etc. 

Note 5.—  Flight crew procedures should include guidance on downlinking CPDLC 
route clearance requests.
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Note 6.— The route clearance may also contain additional information such as 
departure airport, destination airport, etc.

Note 7. — On occasions, other CPDLC message elements may be more appropriate 
than UM 83.

Note 8.—  ATSUs should not modify the content of the route without advising the 
flight crew. This requirement does not apply to the removal of waypoints that have been 
sequenced prior to the clearance being uplinked or minor changes to the route. 
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Note.— In this example, by the time the clearance is uplinked, the aircraft has passed B 
and so this is not included in the clearance. Point C must also be removed from the 
[route clearance] parameter of UM 83 because point C is the [position] at which the 
reroute clearance begins.

Note.—  When using UM 79, the position [I] should be a position on the original route of the aircraft 
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Note.—  See also paragraph 6.1.1.5.

Note.—All forecast weather data after [position] is lost from the FMS when the new route is 
activated.
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Note 1.— Forecast weather data in the FMS is lost for waypoints A, B, C, D, waypoints  X, Y 
do not contain any forecast weather data, forecast weather data for waypoints E, F, …. remains 
intact.

Note 2.— Forecast weather data in the FMS is lost for the whole route. 

Note 3.— Forecast weather data in the FMS is lost for all waypoints after C. 
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Note 1.—  Forecast weather data in the FMS is lost for waypoints A, B, C waypoints.  X, Y, Z 
do not contain any forecast weather data.  Forecast weather data for waypoints D, E F, G, H etc 
remains intact.

Note 2.— In this case, ATC should not use CPDLC message elements UM 80 CLEARED 
[route clearance] or UM 83 AT [position] CLEARED [route clearance].
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Note 1.— Forecast weather data in the FMS is lost for waypoints A, B, C, D, waypoints X, Y 
do not contain any forecast weather data, forecast weather data for waypoints E, F, etc, remains 
intact).

Note 2.—  Forecast weather data in the FMS is lost for the whole route. 

Note 3.— The clearance in a) and b) above takes immediate effect and, since the first fix 
specified (X) is not on the existing route of flight, the new route effectively starts with “present 
position direct X,” although this is not explicitly stated in the uplink message. 

Note 4.— In this case, ATC should not use CPDLC message element UM 83 AT [position] 
CLEARED [route clearance].
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Note 1.— Waypoints X, Y, Z do not contain any forecast weather data, forecast weather data 
for waypoints A, B, C, D, E, F,G, H, I etc remains intact). 

Note 2.— The clearance above takes immediate effect and, since the first fix specified (X) is 
not on the existing route of flight, the new route effectively starts with "present position direct X,”
although this is not explicitly stated in the uplink message. 

Note 3. — In this case, ATC should not use CPDLC message elements UM 80 CLEARED 
[route clearance] or UM 83 AT [position] CLEARED [route clearance].
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Note.— As ANSPs plan for providing the TA service throughout the world, ground system capability 
and geographical constraints may lead to some variations in local implementations. As experience is 
gained, these variations and other refinements will need to be coordinated in future amendments to the 
guidelines provided herein.
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Note.— The flight crew and the controller use the TA designator throughout the procedure to 
unambiguously convey the route and vertical and speed constraints associated with the TA. 

Note.— For example, the TA request point for the PACIFIC 1 TA at San Francisco airport is 45 
minutes before the aircraft enters U.S. domestic airspace.
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REQ TA 
[TA designator] [speed]

Note 1.—  When the ANSP and operators are evaluating a TA, the flight crew may 
include additional information such as an intended descent speed, using the format 
M[nn] for Mach or [nnn]KIAS for IAS.  When this information is included, the controller 
and flight crew procedures should include message formats and intended use to avoid 
misunderstanding or confusion with the operational procedures. 
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Note 2.— This procedure provides additional descent profile predictability to the 
controllers, increasing the potential for the controllers to allow a full TA during 
congested periods when increased predictability is required due to other traffic. This 
function will eventually be replaced by ground automation which advises the optimum 
speed for the descent, based on the entire airspace situation at the expected time of the 
arrival.

Note 3.— The transferring sector either manually or automatically advises the next 
sector that the aircraft is on a particular TA. 
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Note 4.— The controller has access to the uplinked lateral routing and currently 
assigned level/altitude on the flight strip through ATC interfacility coordination.

Note 5.— Subsequent exchanges on different frequencies with the same ATSU do not 
require the flight crew to state the passing level/altitude.
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Note 6.— The controller must include an assigned level/altitude because the flight 
crew does not know the minimum vectoring level/altitude nor do they know the 
level/altitude of other traffic. 
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Note.— See ICAO Doc 4444, paragraph 5.4.2.7, for standards for applying the longitudinal 
separation minimum during an ADS-B ITP manoeuvre.  Further guidance can be found in the: 

a) Manual on Airborne Surveillance Applications (Doc 9994); 

b) In Trail Procedure (ITP) Using Automatic Dependant Surveillance - Broadcast (ADS-B)" (ICAO 
Circular 325); and 

c) Safety, Performance and Interoperability Requirements Document for In Trail Procedure in 
Oceanic Airspace (EUROCAE ED-159 / RTCA DO-312) and Supplement. 
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Note.—  The display of surrounding traffic enhances flight crew awareness. 

Note 1.— [distance] is an integer value followed by NM and represents the ITP 
distance from the reference aircraft identified in the request. 

Note 2.— [aircraft identification] is defined by ICAO PANS ATM, item 7 of the 
flight plan (i.e. 2 to 7 characters). 
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CLIMB TO AND MAINTAIN [altitude]
DESCEND TO AND MAINTAIN [altitude]

Note 1.— Depending on the operational context, the free text message element may 
be combined with: 

a) UM 26 CLIMB TO REACH [level] BY [time] or UM 27 CLIMB TO REACH 
[level] BY [position] instead of UM 20; or 

b) UM 28 DESCEND TO REACH [level] BY [time] or UM 29 DESCEND TO 
REACH [level] BY [position] instead of UM 23. 

Note 2.— The message may also include other message elements such as UM 129
REPORT MAINTAINING [level] or REPORT LEVEL [altitude]. 
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CLIMB TO AND MAINTAIN FL360

REPORT LEVEL FL360

Note.—  The flight crew will return to Step 1.
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or LEVEL [altitude]
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Note.— This message may need to be appended with a “free text” message in 
the event the controller needs to specify a specific area of operations or if the area to 
delay is different than the filed flight plan.
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Note.— If the controller did not receive the MARSA message from the tanker, 
the controller would UNABLE any requests from the receiver(s) until MARSA could 
be confirmed. 
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or REPORT LEVEL [altitude]

Note.— Climb or descent clearances may be issued as appropriate.

or LEVEL [altitude]
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Italic text Note
FANS 1/A ATN B1 ATN B1-FANS 1/A

italic text

(See Note)

Note.— ICAO Doc 4444 notes that message elements that contain the [level] variable can be 
specified as either a single level or a vertical range (i.e. block level). only considers the 
[level] variable as a single level and uses message elements that are intended exclusively for specifying a 
vertical range (e.g. UM 30, UM 31, UM 32, UM 180, DM 7, DM 76, DM 77, etc). uses the 
[level] variable to specify a vertical range and does not use the message elements intended exclusively for 
specifying a vertical range, except in cases where an ATN B1 ground system provides data link service to
FANS 1/A aircraft.
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N/A

Note 1.—  The FANS 1/A-ATN B1 message set provides the ground system the equivalent of an 
ATN B1 message set for FANS 1/A aircraft, either through the use of UM 183 and UM 169
[free text] or other message elements that are operationally equivalent, except UM 215, UM 
190, UM 227 and UM 196 are not supported. 
Note 2.— A FANS 1/A-ATN B1 aircraft system fully supports FANS 1/A and ATN B1 CPDLC 
message sets.

Note.—  The FOREWORD suggests that this guidance material may contain material that may 
eventually become Standards and Recommended Practices (SARPs), or PANS provisions.  In particular, 
ICAO should strongly consider appropriate changes where experience has shown that valid message 
elements should be avoided, as indicated in this appendix.
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Note.— WILCO, UNABLE, NOT CURRENT DATA AUTHORITY, NOT AUTHORIZED 
NEXT DATA AUTHORITY and ERROR will close the uplink message. 
FANS 1/A.— WILCO, UNABLE, STANDBY, ERROR, NOT CURRENT DATA AUTHORITY. 

Note.— AFFIRM, NEGATIVE, NOT CURRENT DATA AUTHORITY, NOT AUTHORIZED 
NEXT DATA AUTHORITY and ERROR will close the uplink message. 
FANS 1/A.— AFFIRM, NEGATIVE, STANDBY, ERROR, NOT CURRENT DATA 
AUTHORITY.

Note.— ROGER, NOT CURRENT DATA AUTHORITY, NOT AUTHORIZED NEXT DATA 
AUTHORITY and ERROR will close the uplink message.
FANS 1/A.— ROGER, STANDBY, ERROR, NOT CURRENT DATA AUTHORITY.  
FANS 1/A aircraft do not have the capability to send UNABLE in response to an uplink 
message containing message elements with an “R” response attribute.  For these aircraft, 
the flight crew may use alternative means to UNABLE the message.  These alternative 
means will need to be taken into consideration to ensure proper technical and operational 
closure of the communication transaction. 

FANS 1/A.—  Defined “Response not required,” but not used. Under some circumstances, 
an ERROR message will also close an uplink message.
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FANS 1/A.— The WILCO, UNABLE, AFFIRM, NEGATIVE, ROGER, and STANDBY 
responses are not enabled (NE) for flight crew selection. An uplink message with a response 
attribute NE is considered to be closed even though a response may be required 
operationally.  Under some circumstances, a downlink error message may be linked to an 
uplink message with a NE attribute. 

FANS 1/A.— Aircraft do not have the capability to receive technical responses to downlink 
message elements with an “N” response attribute (other than LACK or ERROR for ATN B1
aircraft).  In some cases, the response attribute is different between FANS 1/A aircraft and 
ICAO Doc 4444. As an example, most emergency messages have an “N” response attribute 
for FANS 1/A whereas ICAO Doc 4444 defines a “Y” response attribute for them. As a 
consequence, for FANS 1/A aircraft, the ATC will need to use alternative means to 
acknowledge to the flight crew that an emergency message has been received.

NE

Note.— The flight crew is informed that 
the request is being assessed and there 
will be a short-term delay (e.g. as 
appropriate, given the situation, but not to 
exceed 10 minutes). The exchange is not 
closed and the request will be responded 
to when conditions allow.

NE
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Note.— The flight crew is informed that 
the request is being assessed and a long-
term delay can be expected. The exchange 
is not closed and the request will be 
responded to when conditions allow. 

NE

NE

NE

NE

FANS 1/A and FANS 1/A-ATN B1.— Uses 
UM 169x free text for FANS 1/A aircraft. 

FANS 1/A and FANS 1/A-ATN B1.— Uses 
UM 169ab free text for FANS 1/A aircraft. 

Note.— Avoid use of this message element 
due to potential misinterpretation. 
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Note.— The controller should only use 
this message to respond to a flight crew 
request (e.g. WHEN CAN WE EXPECT).

Note.— The controller should only use 
this message to respond to a flight crew 
request (e.g. WHEN CAN WE EXPECT).

Note.— The controller should only use 
this message to respond to a flight crew 
request (e.g. WHEN CAN WE EXPECT).

Note.— The controller should only use 
this message to respond to a flight crew 
request (e.g. WHEN CAN WE EXPECT).

Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message 
element, AT [time] EXPECT CLIMB TO 
[altitude], as it is reserved in ICAO 
Doc 4444. 

3.4D - ���



Note.— Avoid use of this message 
element, AT [position] EXPECT CLIMB 
TO [altitude], as it is reserved in ICAO 
Doc 4444. 

Note.— Avoid use of this message 
element, AT [time] EXPECT DESCENT 
TO [altitude], as it is reserved in ICAO 
Doc 4444. 

Note.— Avoid use of this message 
element, AT [position] EXPECT
DESCENT TO [altitude], as it is reserved 
in ICAO Doc 4444. 

Note.— Avoid use of this message 
element, AT [time] EXPECT CRUISE 
CLIMB TO [altitude], as it is reserved in 
ICAO Doc 4444. 

Note.— Avoid use of this message 
element, AT [position] EXPECT CRUISE 
CLIMB TO [altitude], as it is reserved in 
ICAO Doc 4444. 

CLIMB TO AND 
MAINTAIN [altitude]
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Note 1.— Instruction that NOT BEFORE
the specified time, a climb to the specified 
level is to commence and once reached 
the specified level is to be maintained.
Note 2.— Precede this message element 
with UM 19 MAINTAIN [level], to 
prevent the premature execution of the 
instruction. 

AT [time] CLIMB 
TO AND MAINTAIN 
[altitude]

Note 1.— Instruction that AFTER 
PASSING the specified position, a climb 
to the specified level is to commence and 
once reached the specified level is to be 
maintained. 
Note 2.— Precede this message element 
with UM 19 MAINTAIN [level], to 
prevent the premature execution of the 
instruction. 

AT [position] 
CLIMB TO AND 
MAINTAIN [altitude]

DESCEND TO AND 
MAINTAIN [altitude]
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Note 1.— Instruction that NOT BEFORE
the specified time, a descent to the 
specified level is to commence, and once 
reached, the specified level is to be 
maintained. 
Note 2.— Precede this message element 
with UM 19 MAINTAIN [level], to 
prevent the premature execution of the 
instruction. 

AT [time] 
DESCEND TO AND 
MAINTAIN [altitude]

Note 1.— Instruction that AFTER 
PASSING the specified position, a descent 
to the specified level is to commence and 
once reached the specified level is to be 
maintained. 
Note 2.— Precede this message element 
with UM 19 MAINTAIN [level], to 
prevent the premature execution of the 
instruction. 

AT [position] 
DESCEND TO AND 
MAINTAIN [altitude]

Note.— Instruction that a climb is to 
commence at a rate such that the specified 
level is reached NOT LATER THAN the 
specified time.
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Note.— Instruction that a climb is to 
commence at a rate such that the specified 
level is reached BEFORE PASSING the 
specified position. 

Note.— Instruction that a descent is to 
commence at a rate such that the specified 
level is reached NOT LATER THAN the 
specified time.

Note.— Instruction that a descent is to 
commence at a rate such that the specified 
level is reached BEFORE PASSING the 
specified position. 
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FANS 1/A-ATN B1.—  FANS 1/A aircraft 
only.  ATN B1 aircraft accepts UM 19
MAINTAIN [level], where [level] is a 
vertical range.

FANS 1/A-ATN B1.— FANS 1/A aircraft 
only.  ATN B1 aircraft accepts UM 20
CLIMB TO [level], where [level] is a 
vertical range.

FANS 1/A-ATN B1.— FANS 1/A aircraft 
only.  ATN B1 aircraft accepts UM 23
DESCEND TO [level], where [level] is a 
vertical range.

Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message element 
due to potential misinterpretation. 

CRUISE 
CLIMB ABOVE [level]
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Note.— Avoid use of this message 
element, IMMEDIATELY STOP CLIMB 
AT [altitude], as it is reserved in ICAO 
Doc 4444. 

W/U

Note.— Avoid use of this message 
element, IMMEDIATELY STOP 
DESCENT AT [altitude], as it is reserved 
in ICAO Doc 4444. 

W/U
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Note.— Avoid use of this message 
element, CRUISE [altitude], as it is 
reserved in ICAO Doc 4444. 

W/U

Note.— Avoid use of this message 
element, EXPECT TO CROSS [position] 
AT [altitude], as it is reserved in ICAO 
Doc 4444. 

Note.— Avoid use of this message 
element, EXPECT TO CROSS [position] 
AT OR ABOVE [altitude], as it is reserved 
in ICAO Doc 4444. 

Note.— Avoid use of this message 
element, EXPECT TO CROSS [position] 
AT OR BELOW [altitude], as it is 
reserved in ICAO Doc 4444. 

Note.— Avoid use of this message 
element, EXPECT TO CROSS [position] 
AT AND MAINTAIN [altitude], as it is 
reserved in ICAO Doc 4444. 
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Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message element 
due to potential misinterpretation.

Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message element 
due to potential misinterpretation. 
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HOLD AT [position] 
MAINTAIN [altitude] 
INBOUND TRACK 
[degrees][direction] TURN 
LEG TIME [leg type]

FLY 
PRESENT HEADING
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Note.— Avoid use of this message element 
due to potential misinterpretation.

Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message element 
due to potential misinterpretation. 

Note.— Avoid use of this message element 
due to potential misinterpretation. 
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FANS 1/A and FANS 1/A-ATN B1.— Uses 
UM 169z free text for FANS 1/A aircraft.
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FANS 1/A.— Uses UM 169o free text for 
FANS 1/A aircraft.

Note.— The flight crew is not required to 
check in.

Note.— The flight crew is not required to 
check in.

Note.— The flight crew is not required to 
check in.
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SQUAWK 
ALTITUDE

STOP 
ALTITUDE SQUAWK

FANS 1/A.— Uses UM 169ai free text for 
FANS 1/A aircraft. The free text message 
is considered acceptable as the intended 
use does not change the volume of 
protected airspace (i.e. not a clearance).

R (free 
text)

R

Note.— Either a level that has been 
maintained, or a level passed through on 
climb or descent.

R
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Note.— This message element is only to 
be used with single altitude clearances. 

REPORT LEVEL [altitude] R

Note.— Avoid use of this message 
element, REPORT REACHING [level], as 
it is reserved in ICAO Doc 4444. 

R

R

R

NE

FANS 1/A.— Uses UM 169d free text for 
FANS 1/A aircraft. 

REPORT
REMAINING FUEL AND 
SOULS ON BOARD

NE

CONFIRM POSITION
NE
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CONFIRM 
ALTITUDE NE

DM 32

Note.— Instruction to report the present 
speed.
FANS 1/A.— Uses UM 169b free text for 
FANS 1/A aircraft when the controller is 
requesting the flight crew to report the 
present ground speed. 

CONFIRM 
SPEED

NE

R

DM 113

CONFIRM 
ASSIGNED ALTITUDE NE

DM 38
DM 77
(TBC)

NE

NE

NE

NE

NE

NE
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NE

NE

NE

CONFIRM HEADING
NE

CONFIRM 
GROUND TRACK NE

NE

Note.— To be used if the controller does 
not receive a scheduled position report. NE

FANS 1/A and FANS 1/A-ATN B1.— uses 
UM 169c free text for FANS 1/A aircraft. 

DM 106

FANS 1/A and FANS 1/A-ATN B1.— Uses 
UM 169aa free text for FANS 1/A aircraft. 

DM 109
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NE

DM 81
DM 82

NE

DM 83
DM 84

NE

DM 85
DM 86

FANS 1/A and FANS 1/A-ATN B1.— Uses 
UM 169y free text for FANS 1/A aircraft.

RADAR SERVICES 
TERMINATED
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FANS 1/A.— uses UM 169aj free text for 
FANS 1/A aircraft. 

R
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NE

NE

NE

FANS 1/A and FANS 1/A ATN B1.— Uses 
UM 169u free text for FANS 1/A aircraft. 

SERVICE 
UNAVAILABLE

NE

[icao facility designation] 
[tP4+Table] NE

FANS 1/A-ATN B1.— ATN B1 only.  Not 
available for FANS 1/A. 
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Note.— See also UM 177 AT PILOTS 
DISCRETION.

NE

NE

DUE TO 
TRAFFIC NE

NE

Note.— The previously sent uplink 
CPDLC message should be ignored. 
DISREGARD should not refer to a 
clearance or instruction. If DISREGARD 
is used, another element should be added 
to clarify which message is to be 
disregarded. 
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Note 1.— When used in conjunction with 
altitude assignments, means that ATC has 
offered the pilot the option of starting 
climb or descent whenever he/she wishes 
and conducting the climb or descent at 
any rate he/she wishes. He/she may 
temporarily level off at any intermediate 
altitude. However, once he/she has 
vacated an altitude, he/she may not return 
to that altitude.

Note 2.— There are considerable 
differences regarding the interpretation of 
“pilot’s discretion” and “when ready” 
and their meanings/intended uses.   

Note 3.— See also UM 164 WHEN 
READY.

Note.— Avoid use of this message 
element, TRACK DETAIL MESSAGE, as 
it is reserved in ICAO Doc 4444. 

W/U

FANS 1/A – ATN B1.— FANS 1/A only.  
Ground system uses UM 183 [free text] 
for ATN B1 aircraft.

FANS 1/A-ATN B1.— ATN B1 only.  
Ground system uses UM 169 [free text] 
for FANS 1/A aircraft.
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Note.— The controller is informed that 
the request is being assessed and there 
will be a short-term delay (within 10 
minutes). The exchange is not closed and 
the request will be responded to when 
conditions allow. 

Note.— ROGER is the only correct 
response to an uplink free text message. 
Under no circumstances will ROGER be 
used instead of AFFIRM. 

Note.— AFFIRM is an appropriate 
response to an uplinked negotiation 
request message (e.g. UM 150 CAN 
YOU ACCEPT [level] at [time]).

Note.— NEGATIVE is an appropriate 
response to an uplinked negotiation 
request message (e.g. UM 150 CAN 
YOU ACCEPT [level] at [time]).
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UM 0
UM 1
UM 19
UM 20
UM 23
UM 26
UM 27
UM 28
UM 29
UM 46
UM 47
UM 48
UM 159 + 
UM 183
UM 162
UM 211

FANS 1/A-ATN B1.— FANS 1/A aircraft
only. ATN B1 aircraft uses DM 6
REQUEST [level], where [level] is a 
vertical range.

Note.— Avoid use of this message 
element due to potential 
misinterpretation. 
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UM 0
UM 1
UM 19
UM 20
UM 23
UM 26
UM 27
UM 28
UM 29
UM 46
UM 47
UM 48
UM 159 + 
UM 183
UM 162
UM 211

UM 0
UM 1
UM 19
UM 20
UM 23
UM 26
UM 27
UM 28
UM 29
UM 46
UM 47
UM 48
UM 159 + 
UM 183
UM 162
UM 211

3.4D - �4�



Note.— Avoid use of this message 
element due to potential 
misinterpretation.

UM 0
UM 1
UM 162
UM 211
UM 55
UM 61
UM 106
UM 107
UM 108
UM 109
UM 116
UM 222
UM 159 + 
UM 183
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UM 0
UM 162
UM 211
UM 74
UM 96
UM 190
UM 159 + 
UM 183

REQUEST 
[route clearance]

Note.— Either pre-departure or route. 
REQUEST CLEARANCE
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UM 0
UM 162
UM 211
UM 64
UM 74
UM 82
UM 96
UM 190
UM 159 + 
UM 183

PRESENT ALTITUDE 
[altitude]
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FANS 1/A.— Uses DM 67l free text for 
partial intent.  The flight crew notifies 
the controller of present ground speed, 
in response to UM 169b,

.

LEVEL [altitude]

Note.— Avoid use of this message 
element, REACHING [level], as it is 
reserved in ICAO Doc 4444. 

ASSIGNED 
ALTITUDE [altitude]

FANS 1/A-ATN B1.— FANS 1/A aircraft 
only.  ATN B1 aircraft uses DM 38
ASSIGNED LEVEL [level], where 
[level] is a vertical range.
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Note.— Reports the current position of 
the aircraft when the flight crew presses 
the button to send this message.  ATC 
expects position reports based on this 
downlink message. 

FANS 1/A-ATN B1.— FANS 1/A aircraft 
uses DM 67aa free text.  May require to 
be preformatted. 

FANS 1/A.— Uses free text DM 67n.
Response to free text UM 169d REPORT 
ETA [position]

[position] [time]

FANS 1/A.— Uses DM 67m. Response 
to free text UM 169c STATE 
PREFERRED LEVEL.
FANS 1/A – ATN B1.— FANS 1/A 
aircraft response to UM 231 STATE 
PREFERRED LEVEL.

FL[altitude]
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FANS 1/A.— Uses DM 67v.  Response to 
free text UM 169aa STATE TOP OF 
DESCENT.
FANS 1/A – ATN B1.— FANS 1/A
aircraft response to UM 232 STATE 
TOP OF DESCENT.

TOD [time]

Note.— This message should not be used 
as it is not supported by the appropriate 
uplink message response: UM 103, UM 
104 or UM 105.

WHEN CAN 
WE EXPECT LOWER 
ALTITUDE

WHEN CAN 
WE EXPECT HIGHER 
ALTITUDE
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Note.— This message should not be used 
as it is not supported by the appropriate 
uplink message response: UM 11, UM 
12, UM 17, or UM 18.

FANS 1/A.— Uses preformatted free text 
DM 67h.

FANS 1/A.— Uses preformatted free text 
DM 67i.

Urgency prefix.
FANS 1/A – ATN B1.— Ground system 
will display message to controller for 
FANS 1/A aircraft.  

N

Distress prefix.
FANS 1/A – ATN B1.— Ground system 
will display message to controller for 
FANS 1/A aircraft. 

N

Notification of fuel remaining and 
number of persons on board.  
FANS 1/A – ATN B1.— Ground system 
will display message to controller for 
FANS 1/A aircraft. [remaining fuel] OF 

FUEL REMAINING AND 
[remaining souls] SOULS 
ON BOARD

N

Notification that the pilot wishes to 
cancel the emergency condition.  
FANS 1/A – ATN B1.— Ground system 
will display message to controller for 
FANS 1/A aircraft. 

N
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Notification that the aircraft is diverting 
to the specified position via the specified 
route due to an urgent need.  
FANS 1/A – ATN B1.— Ground system 
will display message to controller for 
FANS 1/A aircraft. 

N

Notification that the aircraft is deviating 
the specified distance in the specified 
direction off the cleared route and 
maintaining a parallel track due to an 
urgent need.  
FANS 1/A – ATN B1.— Ground system 
will display message to controller for 
FANS 1/A aircraft. 

N

Notification that the aircraft is 
descending to the specified level due to 
an urgent need.  
FANS 1/A – ATN B1.— Ground system 
will display message to controller for 
FANS 1/A aircraft. 

N

FANS 1/A.— Notification that the 
aircraft is operating on an offset.  The 
urgency attribute for this message 
element is not defined.

DEVIATING 
[distanceoffset] [direction] 
OF ROUTE

N
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FANS 1/A – ATN B1.— FANS 1/A
aircraft uses this message.

FANS 1/A – ATN B1.— ATN B1 aircraft 
uses this message.

FANS 1/A – ATN B1.— FANS 1/A
aircraft uses this message.

FANS 1/A – ATN B1.— ATN B1 ground 
systems uses alternate means, such as 
MAS message assurance received from 
FANS 1/A aircraft, to mimic LOGICAL 
ACKNOWLEDGEMENT.
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MAINTAIN OWN 
SEPARATION AND VMC

N

FANS 1/A – ATN B1.— FANS 1/A
aircraft only.  ATN B1 aircraft uses DM 
98.

Note.— Selecting any of the emergency 
message elements will result in this 
message element being enabled for the 
flight crew to include in the emergency 
message at their discretion.
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FANS 1/A – ATN B1.— ATN B1 aircraft 
only.  FANS 1/A aircraft uses DM 67.

FANS 1/A.— Uses preformatted free text 
DM 67b.

FANS 1/A.— Uses preformatted free text 
DM 67e.

FANS 1/A.— Uses preformatted free text 
DM 67c.

FANS 1/A.— Uses preformatted free text 
DM 67f.

FANS 1/A.— Uses preformatted free text 
DM 67d.
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FANS 1/A.— Uses preformatted free text 
DM 67g.

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— Same intent as ICAO Doc 4444 UM 
211. 
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Note.— Same intent as ICAO Doc 4444 UM 
237. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— Same intent as ICAO Doc 4444 UM 
222. 
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Note.— Same intent as ICAO Doc 4444 UM 
242. 

Note.— Intent similar partially to ICAO Doc 
4444 UM 134.

Note.— Same intent as ICAO Doc 4444 UM 
231

Note.— Same intent as ICAO Doc 4444 UM 
228. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 
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Note.— No equivalent to ICAO Doc 4444. 

Note.— Same intent as ICAO Doc 4444 UM 
232 for time only.

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— Same intent as ICAO Doc 4444 UM 
244. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— Same intent as ICAO Doc 4444 UM 
238. 
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Note.— No equivalent to ICAO Doc 4444. 

Note.— Same intent as ICAO Doc 4444 UM 
213. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note.— No equivalent to ICAO Doc 4444. 

Note 1.— No equivalent in ICAO Doc 4444. 

Note.— Equivalent to ICAO Doc 4444 UM 
162. 

Note.— No equivalent to ICAO Doc 4444. 
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Note 1.— No equivalent in ICAO Doc 4444. 
Note 2.— When pre-formatting of the 
downlink message is not available, the flight 
crew can shorten to:
REQ TA [TA designator]

REQ TA [TA 
designator] [speed]

Note 1.— No equivalent in ICAO Doc 4444. 

Note 1.— No equivalent in ICAO Doc 4444. 

Note 1.— No equivalent in ICAO Doc 4444. 

Note 1.— No equivalent in ICAO Doc 4444. 

Note 1.— No equivalent in ICAO Doc 4444. 

Note.— Intent similar to DM 43.

Note 1.— Intent partial to ICAO Doc 4444 
DM 113.
Note 2.— When pre-formatting of the 
downlink message is not available, the flight 
crew can shorten to:
GS [speed]

GS [speed]
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Note 1.— Same intent as ICAO Doc 4444 DM 
106. 
Note 2.— When pre-formatting of the 
downlink message is not available, the flight 
crew can shorten to:
FL[altitude] 

FL [altitude]

Note 1.— Same intent as ICAO Doc 4444 DM 
104. 
Note 2.— When pre-formatting of the 
downlink message is not available, the flight 
crew can shorten to:
[position] [time]

[position] [time]

Note.— No equivalent in ICAO Doc 4444. 

Note.— No equivalent in ICAO Doc 4444. 

Note.— No equivalent in ICAO Doc 4444. 

Note 1.— Same intent as ICAO Doc 4444 DM 
109. 
Note 2.— When pre-formatting of the 
downlink message is not available, the flight 
crew can shorten to:
TOD [time]

TOD [time]

3.4D - �6�



Urgent urgency attribute.
Note 1.— Airborne automation (i.e. 
preformatted message rather than the flight 
crew typing the text) may be necessary for 
message composition and to ensure accuracy 
of the message content.  Consequently, not all 
aircraft will be equipped with such 
automation. 
Note 2.— Same intent as ICAO Doc 4444 DM 
89.

Note.— No equivalent in ICAO Doc 4444. 

Note.— No equivalent in ICAO Doc 4444. 

Note.— No equivalent in ICAO Doc 4444. 

Note 1.— No equivalent in ICAO Doc 4444. 
Note 2.— Response to free text UM 169au
CONFIRM MAX UPLINK DELAY VALUE IS 
NOT SET or UM 169w SET MAX UPLINK 
DELAY VALUE TO [delayed message 
parameter] SECONDS.
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Note.— Intent equivalent to ICAO Doc 4444 
DM 81.

Note.— Intent equivalent to ICAO Doc 4444 
DM 83.

Note.— Intent equivalent to ICAO Doc 4444 
DM 85.

Note.— Intent equivalent to ICAO Doc 4444 
DM 82.

Note.— Intent equivalent to ICAO Doc 4444 
DM 84.

Note.— Intent equivalent to ICAO Doc 4444 
DM 86.

Note.— Intent equivalent to ICAO Doc 4444 
DM 87.

Note.— Intent equivalent to ICAO Doc 4444 
DM 88.
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Note 1.— [position] is the ARCP as filed in 
the tanker’s flight plan.  [time] is the time the 
tanker expects to pass the ARCP and 
commence refueling along the refueling route.
It is also the end of the delay time.
Note 2.— No equivalent in ICAO Doc 4444. 

Note.— No equivalent in ICAO Doc 4444. 

Note.— No equivalent in ICAO Doc 4444. 

Note.— No equivalent in ICAO Doc 4444. 
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Note.— The terms applied to the RCP specifications are taken from ICAO Doc 9869, First Edition, 
Manual on Required Communication Performance, dated 2008.  Additional terms are provided, as 
appropriate, to clarify meaning and measurement points for the RCP allocations. 
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Note.— This document uses the term RCP specification to align RCP 
with RNP and RNAV specifications provided in the Performance Based 
Navigation Manual. 

Note.— Whilst RCP integrity is defined in terms of the “goodness” of 
the communication capability, it is specified in terms of the likelihood of 
occurrence of malfunction on a per flight hour basis (e.g. 10

-5
),

consistent with RNAV/RNP specifications.
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only
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Note.— The actual aircraft system availability is computed assuming that 
the service is available in the relevant airspace.
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Note 1.— Rationale for the criteria provided in this specification can be found in ICAO Annex 11, ICAO 
Doc 4444, ICAO Doc 9689, and RTCA DO-306/ED-122. 
Note 2.— The values for transaction times are to be applied to transactions that are representative of 
communication capability for the controller to intervene with a specific operator, aircraft type, and 
aircraft identification. 
Note 3.— If changes are made to the system capacity limits, as specified by the airspace requirements, 
and the changes cause the system to perform below the RCP specification, this would be considered a 
change in system configuration. 
Note 4.— DO-306/ED-122 specifies an availability value based on safety assessment of the operational 
effects of the loss of the service.  The availability value herein is more stringent, based on an additional 
need to maintain orderly and efficient operations. 
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Note.— For guidelines to aid in the 
development of the contract/service agreement 
with the CSP, see paragraph B.3.1.3, RCP 
240/D allocation to CSP for RCP availability 
criteria.
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Note.— If changes are made to the system capacity limits, as 
specified by the airspace requirements, and the changes cause 
the system to perform below the RCP specification, this would be 
considered a change in system configuration. 
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Note.— The RCP allocations for the CSP are intended to aid the ANSP and the aircraft operator in 
the development of contracts and service agreements.
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Note.— DO-306/ED-122 specifies a requirement to indicate loss of the service.  Unplanned outage 
notification delay is an additional time value associated with the requirement to indicate the loss to the 
ANSP per the RCP related safety requirement SR-4 for the ANSP. 

Note.— In formulating contract terms with the CSP, the ANSP
and/or operator may specify an integrity value and other related 
criteria, as appropriate, for the network, including subnetworks,
that will ensure acceptable data integrity, consistent with the 
assumptions used to define the end system provisions (e.g. CRC
or Fletcher’s checksum). 
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Note.— For guidelines to aid in the 
development of the contract/service agreement 
with the CSP, see paragraph B.3.1.3, RCP 
240/D allocation to CSP for RCP availability 
criteria.
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Note 1.— Rationale for the criteria provided in this specification can  be found in ICAO Annex 11, 
ICAO Doc 4444, ICAO Doc 9689, and RTCA DO-306/ED-122. 
Note 2.— The values for transaction times are to be applied to transactions that are representative of 
communication capability for the controller to intervene with a specific operator, aircraft type, and 
aircraft identification. 
Note 3.— If changes are made to the system capacity limits, as specified by the airspace requirements, 
and the changes cause the system to perform below the RCP specification, this would be considered a 
change in system configuration. 
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Note.— For guidelines to aid in the 
development of the contract/service agreement 
with the CSP, see paragraph B.4.1.3, RCP 
400/D allocation to CSP for RCP availability 
criteria.
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Note.— RCP integrity criteria related to RCP 400/D 
are the same as those related to RCP 240/D.  See 
paragraph B.3.1.2.

Note.— RCP monitoring and alerting criteria  related to RCP 
400/D are the same as those related to RCP 240/D.  See 
paragraph B.3.1.2.

Note.— Safety requirements related to RCP 400/D are the same as those 
related to RCP 240/D.  See paragraph B.3.1.2.

Note.— The RCP allocations for the CSP are intended to aid the ANSP and the aircraft operator in 
the development of contracts and service agreements.
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Note.— RCP integrity criteria related to RCP 400/D 
are the same as those related to RCP 240/D.  See 
paragraph B.3.1.3.
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Note.— RCP integrity criteria related to 
RCP 400/D are the same as those related to 
RCP 240/D.  See paragraph B.3.1.4.

Note.— RCP monitoring and alerting criteria related to RCP 
allocations 400/D are the same as those related to RCP 240/D.  
See paragraph B.3.1.4. 

Note.— Safety requirements related to RCP 400/D are the same as those 
related to RCP 240/D.  See paragraph B.3.1.4.
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Note.— For guidelines to aid in the 
development of the contract/service 
agreement with the CSP, see paragraph 
B.4.1.3, RCP 400/D allocation to CSP for 
RCP availability criteria.
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Note.— RCP integrity criteria related to 
RCP 400/D are the same as those related 
to RCP 240/D.  See paragraph B.3.1.5.

Note.— RCP monitoring and alerting criteria related to RCP 
400/D are the same as those related to RCP 240/D.  See 
paragraph B.3.1.5.

Note.— Safety requirements related to RCP 400/D are the same as those 
related to RCP 240/D.  See paragraph B.3.1.5.
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Note 1.— Rationale for the criteria provided in this specification can be found in ICAO Annex 11, ICAO 
Doc 4444, ICAO Doc 9689, and DO-290/ED-120. 
Note 2.— The values for transaction times are to be applied to transactions that are representative of 
communication capability for the controller to intervene with a specific operator, aircraft type, and 
aircraft identification. 
Note 3.— If changes are made to the system capacity limits, as specified by the airspace requirements, 
and the changes cause the system to perform below the RCP specification, this would be considered a 
change in system configuration. 
Note 4.— DO-290/ED-120 specifies an availability value based on service Provision (APROV) and on 
Use (AUSE).  APROV value herein is more stringent and is equally shared between ATSU and CSP.   
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Note 1.— DO-290/ED-120 specifies Timing values for ANSP based on the combined value of ATSU and 
CSP. The split between each ATSU and CSP is made through local contract/service agreements. 
Note 2.- RCP 150 specification is for controller-initiated messages. Therefore, the Responder represents 
the flight crew.
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Note 1.— For guidelines to aid in the 
development of the contract/service agreement 
with the CSP, see paragraph B.5.1.3, RCP 
150/D allocation to CSP for RCP availability 
criteria.

Note.— If changes are made to the system capacity limits, as 
specified by the airspace requirements, and the changes cause 
the system to perform below the RCP specification, this would be 
considered a change in system configuration. 
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Note.— The RCP allocations for the CSP are intended to aid the ANSP and the aircraft operator in 
the development of contracts and service agreements.

Note.— See paragraph B.5.1.2,
RCP 150/D allocation to ANSP for 
RCTPANSP.

Note .— DO-290/ED-120 does not specify Timing values for CSP, but is incorporated in the value for 
ANSP. RCTPANSP represents the combined value of ATSU and CSP.
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Note.— ACSP is derived from APROV  and is equally shared between ATSU and CSP.   

Note.— In formulating contract terms with the CSP, the ANSP 
and/or operator may specify an integrity value and other 
related criteria, as appropriate, for the network, including 
subnetworks, that will ensure acceptable data integrity, 
consistent with the assumptions used to define the end system 
provisions (e.g. CRC or Fletcher’s checksum).
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Note.— RCP 150 specification is for controller-initiated messages. Therefore, the INITIATOR time is 
not provided. 

Note.— AAIR,is derived from AUSE  and APROVISION, where AAIR  equals AUSE / APROVISION.
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Note 1.— RCP 150 specification is for controller-initiated messages. Therefore, the INITIATOR time is 
not provided.  
Note 2.— DO-290/ED-120 does not specify timing values for CSP, but is incorporated in the value for 
ANSP. RCTPANSP represents the combined value of ATSU and CSP. 
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Note.— For guidelines to aid in the 
development of the contract/service 
agreement with the CSP, see paragraph 
B.5.1.3, RCP 150/D allocation to CSP for 
RCP availability criteria.

Note.— AAIR,is derived from AUSE  and APROVISION, where AAIR  equals AUSE / APROVISION.
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Note.— The terms applied to the RSP specifications are derived from ICAO Doc 9869, First Edition, 
Manual on Required Communication Performance, dated 2008 and ICAO Doc 9613, Performance Based 
Navigation Manual.  Additional terms are provided, as appropriate, to clarify meaning and measurement 
points for the RSP allocations. 

Note.— ICAO Doc 4444 does not include ADS-C in its definition for ATS 
surveillance system.  Therefore, an ATS surveillance service does not 
consider those provided by means of the ADS-C application, unless it 
can be shown by comparative assessment to have a level of safety and 
performance equal to or better than monopulse SSR. 
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Note.— ICAO Doc 4444 does not include FMC WPR in its definition for 
ATS surveillance system.  Therefore, an ATS surveillance service does 
not consider those provided by means of the FMC WPR application, 
unless it can be shown by comparative assessment to have a level of 
safety and performance equal to or better than monopulse SSR. 

Note.— A comparable ground-based system is one that has been 
demonstrated, by comparative assessment or other methodology, to have 
a level of safety and performance equal to or better than monopulse SSR. 

Note.— The abbreviated term “ADS contract” is commonly used to refer 
to ADS event contract, ADS demand contract, ADS periodic contract or 
an emergency mode.

Note.— In this document, surveillance data applies to ADS-C reports, 
CPDLC position reports and FMC waypoint position reports. 
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Note.— In this document, the delivery is defined for the following 
reports:
a)  ADS-C periodic report, from the start of the periodic interval to when 
the ATSU receives the report. The start of the periodic interval occurs 
when the periodic report is sent by the aircraft/flight crew;
b)  ADS-C event reports and FMC waypoint position reports, from the 
time the aircraft system detects that the event has occurred to when the 
ATSU receives the report; and
c) CPDLC position report, from the time at which the aircraft reported 
its position and when the ATSU receives the report. 

Note.— Surveillance integrity includes such factors as the accuracy of 
time, correlating the time at aircraft position, reporting interval, data 
latency, extrapolation and/or estimation of the data. 
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Note.— The terms and acronyms used to specify the criteria for surveillance availability are the 
same as the terms and acronyms used to specify the criteria for RCP availability. See Appendix B,
paragraph B.2.
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See Note 3.

See Note 4.

Note 1.— Rationale for the criteria provided in this specification can be found in ICAO Annex 11, ICAO 
Doc 4444, ICAO Doc 9689, and RTCA DO-306/ED-122. 
Note 2.— If changes are made to the system capacity limits, as specified by the airspace requirements, 
and the changes cause the system to perform below the surveillance parameter values, this would be 
considered a change in system configuration. 
Note 3.— DO-306/ED-122 specifies an availability value based on safety assessment of the operational 
effects of the loss of the service.  The availability value herein is more stringent, based on an additional 
need to maintain orderly and efficient operations. 
Note 4.— The navigation figure of merit (FOM) is specified based on the navigation criteria associated 
with this spec.  For example, if RNP 4 is prescribed, then for ADS-C surveillance service, the FOM level 
would need to be 4 or higher.  In all cases, when the navigation capability no longer meets the criteria
specified for the operation, the flight crew is responsible for reporting the non-compliance to ATC in 
accordance with ICAO procedures. 
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Note.— For guidelines to aid in the 
development of the contract/service agreement 
with the CSP, see paragraph C.3.1.3, RSP
180/D allocation to CSP for surveillance 
availability criteria.

3.4D - 3��



Note.— If changes are made to the system capacity limits, as 
specified by the airspace requirements, and the changes cause 
the system to perform below the RSP specification, this would 
be considered a change in system configuration.

Note.— Safety requirements related to RSP 180/D are the same as those 
related to RCP 240/D, unless otherwise modified in this table.  See Appendix B,
paragraph B.3.1.2.
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Note.— The RSP allocations for the CSP are intended to aid the ANSP and the aircraft operator in 
the development of contracts and service agreements.

Note.— The RSP availability criteria for RSP 180/D are the same as those provided for RCP 240/D.
See Appendix B, paragraph B.3.1.3.
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Note.— In formulating contract terms with the CSP, the ANSP
and/or operator may specify an integrity value and other related 
criteria, as appropriate, for the network, including subnetworks, 
that will ensure acceptable data integrity, consistent with the 
assumptions used to define the end system  provisions (e.g. CRC 
or Fletcher’s checksum). 

Note.— The surveillance availability criteria for RSP 180/D are the same as those provided for 
RCP 240/D.  See Appendix B, paragraph B.3.1.4.
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Note.— Safety requirements related to RSP 180/D are the same as those related 
to RCP 240/D, unless otherwise modified in this table.  See Appendix B,
paragraph B.3.1.4.
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Note.— Safety requirements related to RSP 180/D are the same as those related 
to RCP 240/D.  See Appendix B, paragraph B.3.1.5.
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See Note 3.

Note 1.— Rationale for the criteria provided in this specification can be found in ICAO Annex 11, ICAO 
Doc 4444, ICAO Doc 9689, and RTCA DO-306/ED-122. 
Note 2.— If changes are made to the system capacity limits, as specified by the airspace requirements, 
and the changes cause the system to perform below the surveillance parameter values, this would be 
considered a change in system configuration. 
Note 3.— The navigation figure of merit (FOM) is specified based on the navigation criteria associated 
with this spec.  For example, if RNP 10 is prescribed, then for ADS-C surveillance service, the FOM 
level would need to be 3 or higher.  In all cases, when the navigation capability no longer meets the 
criteria specified for the operation, the flight crew is responsible for reporting the non-compliance to 
ATC in accordance with ICAO procedures. 
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Note.— For guidelines to aid in the 
development of the contract/service 
agreement with the CSP, see paragraph 
C.4.1.3, RSP 180/D allocation to CSP for 
surveillance availability criteria.

Note.— The RSP integrity criteria, monitoring and alerting criteria, and related safety requirements 
for RSP 400/D are the same as the criteria provided for RSP 180/D.  See paragraph C.3.1.2.

Note.— The RSP allocations for the CSP are intended to aid the ANSP and the aircraft operator in 
the development of contracts and service agreements.
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Note.— The RSP availability criteria for RSP 400/D are the same as those provided for RCP 400/D.
See Appendix B, paragraph B.4.1.3.

Note.— RSP integrity criteria related to RSP 400/D 
are the same as those related to RSP 180/D.  See 
paragraph C.3.1.3. 

3.4D - 3��



Note.— The RSP availability, integrity and monitoring and alerting criteria, and related safety 
requirements for RSP 400/D are the same as the criteria and related safety requirements provided for 
RSP 180/D.  See paragraph C.3.1.4.

Note.— The RSP availability, integrity and monitoring and alerting criteria, and related safety 
requirements for RSP 400/D are the same as the criteria and related safety requirements provided for 
RSP 180/D.  See paragraph C.3.1.5.
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central
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Note.—  The intention is to specify an RCP type for ACM and ACL-Controller initiated messages for 
the EUR region. An update of DO-290/ED-120 is expected.
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Note.— Air-initiated and ground initiated transactions will be analysed separately since they have 
different performance requirements (refer to Appendix B).

Note.— For EUR Region, ANSPs that provide data link service to FANS 1/A aircraft, monitor the 
performance of ATN aircraft separately from FANS1/A aircraft as the underlying technology is different.
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Note.— The EUR region measures all implemented controller–initiated messages, including all 
received responses.
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Note.—  The time provided in the header of the LACK message, sent from the aircraft, can be 
considered as giving a fairly accurate indication of when the associated uplink response has been 
processed and is available to the flight crew.
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Note.— It is not possible to accurately measure DLIC-Logon transactions. Moreover, a logon is 
normally initiated well in advance of establishing a CPDLC connection with the first ATSU.     
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Note.— Extracted from ACARS header or application message. 

Note.—  Extracted from CM application message. 

Note.— Extracted from ANSP database using aircraft registration as key. 

Note.— Extracted from ANSP database using aircraft registration as key.

Note.— Extracted from ANSP system data recording time stamp, 
synchronized to within 1 second of Universal Time Coordinated (UTC). 

Note.— This is a 3 or 4 letter designator extracted from the ACARS header 
DT line.

Note.— This is a 3 or 4 letter designator extracted from the ACARS header 
DT line.

Note.— Extracted from ANSP system data recording time stamp, 
synchronized to within 1 second of UTC. 

Note.— Extracted from ANSP system data recording time stamp, 
synchronized to within 1 second of UTC. 
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Note.— For FANS 1/A, extracted from the ATCmessageHeader timestamp in 
the decoded operational response message. See RTCA DO-258AEUROCAE 
ED-100A section 4.6.3.3. 

Note.— Extracted from ANSP system data recording time stamp, 
synchronized to within 1 second of UTC. 

Note.— Extracted from the decoded operational uplink that initiated the 
transaction. 

Note.— Extracted from the decoded operational downlink. 

Note.— Truncated to whole seconds. 

Note.— Implementers should allow for negative values where the 
operational response is received before the MAS as per Figure D- 3 above.  
When graphing PORT negative values should be counted as 0. 

3.4D - 33�



DLIC Initiation Logon Counts

Continuity for DLIC-Contact and CPDLC ground-initiated and air-initiated transactions

Availability (Use)

Note.—  Measuring actual probability of A(USE) according to formal definition is problematic. An 
acceptable indication is by counting the number of provider aborts (The Air-Ground connectivity is lost 
after 6 minutes) 

Availability(Provision)
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Actual hours

Planned Hours of CPDLC Operations

Accumulated declared unplanned service outages

Unplanned service outages

Deployment indicators

Fleet Equipage

Fleet Usage

System health indicators

User Aborts

Error messages

Message Usage

Transport level (TP4) retries (ATN B1)

Note.— A TP4 retry could occur as the result of i) temporary delays , ii) unavailability of a 
component of the network, iii) a dysfunctional VDL handoff or iv) a problem in an end- system (ATSU or 
avionics).  

Failed transport connection attempts (ATN B1)

TP4 Round Trip Delay (ATN B1)

Inconsistency in flight plan and log on association

Air-ground VDLM2 data
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Note.—  Extracted from ACARS header or application message. 

Note.—  Extracted from ANSP database using aircraft registration as key.

Note.—  Extracted from ANSP database using aircraft registration as key.

Note.—  Extracted from ANSP system data recording time stamp,
synchronized to within 1 second of UTC.

Note.—  This is a 3 or 4 letter designator extracted from the ACARS header 
DT line.

Note.—  Decoded from the ADS-C basic group timestamp extracted as 
seconds since the most recent hour.  See RTCA DO-258A/EUROCAE 
ED-100A, section 4.5.1.4.

Note.—  Extracted from ANSP system data recording time stamp,
synchronized to within 1 second of UTC. 

3.4D - 33�



3.4D - 336



Note.— The monitoring of combined HF and SATCOM data is to allow verification that the 
performance obtained from those aircraft using HFDL for downlinks only when SATCOM is not 
available does not degrade performance by an unacceptable level.  

Note.— When measuring CPDLC performance for a specific media type(s) then only those 
transactions where both the RGS for the MAS and the RGS of the operational response are from that 
media type would be measured.  Mixed media transactions such as where the MAS is received via a VHF 
RGS and the operational response is via a SATCOM RGS would be excluded from a SATCOM analysis. 
Mixed media transactions would be counted in the SATCOM + HF, and All RGS analysis above. 
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Note.— A number of regional monitoring agencies are developing websites to manage the problem 
reporting process. Website addresses and the regional monitoring agency to which they are applicable 
are listed in Appendix E.
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Note 1.—  For foreseen implementation date and the CPDLC message set used by each State, refer 
to the AIP/AIC concerned.  
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Note 1.— The ICAO EUR/NAT Office ensures that the information is forwarded to the appropriate 
working groups (e.g. AFSG Planning Group).  

Note 2.— The EUR NSAP Address Registry will be available at the ICAO website: 
http://www.paris.icao.int/documents_open/categories.php. 
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Note 1.— Ground systems do not request a LACK for the messages ERROR (UM 159), Service 
Unavailable (UM 162) and LACK (UM 227).

Note 2.—  When a LACK is received after expiry of the LACK timer, the LACK may be discarded.
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Note.— In case of reversion to voice, controllers should be aware of the possibility that the CPDLC 
message they want the addressee to ignore may not be yet displayed to the addressee. 

Use of Free Text

Note.— Additional local conditions (boundary proximity, etc.), which will vary from ATSU to ATSU, 
may apply. 

Note 1.— The ground system does not request a LACK for messages UM 159 (ERROR), UM 162
(SERVICE UNAVAILABLE), UM 227 (LACK). 

Note2.— Local implementers may decide whether the controller is notified on the receipt of each 
LACK (positive feedback) or is only notified upon a LACK time out (negative feedback). 
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Note3.— When a LACK is received after expiry of the LACK timer, the LACK may be discarded.

Note 1.—  No flight crew acknowledgement of the instruction is required.

Note 2.—  LACK is not used for AMC. 

Note.— The mitigation measure is an identical mimic, when transmitting the clearance or 
instruction, using voice. 
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Note.— Upon tts timeout, some FANS 1/A- ATN ATSUs may automatically initiate a Provider Abort 
(commanded termination) message to the aircraft.  

Note.— most of these instructions added as suffixes of uplinked concatenated messages being 
optional. ANSPs will publish in aeronautical information publication the set of messages actually 
implemented. 

Note.— Appropriate consideration should be given to system support procedures, so as to not allow 
the initiation of clearance dialogues with the same recipient, already involved in the same type of 
clearance dialogue. 
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Note 1.— ATN B1 aircraft systems also have implemented an aircraft-timer (ttr), which is set at 
100s. In normal circumstances, the aircraft-timer (ttr) expires before the ground-timer (tts) expires and 
consequently follows the procedure in paragraph E.4.2.4.1. 

Note 2.— FANS 1/A aircraft do not have ttr timer.

Note.— Some ATN B1 aircraft systems also have implemented an aircraft-timer (tts), which is set at 
270s. In normal circumstances, the ground-timer (ttr) expires before the aircraft-timer (tts) expires. 
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Note.— When open-ground initiated dialogues are ignored, the ground system closes all outstanding 
dialogues. 

Note.— No OLDI exchanges exist between ATSUs at the NAT boundary. DLIC-contact is used in this 
case.

Note.— Setting CPDLC “OFF/ON” is a local implementation issue.  
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Note.— Setting CPDLC to “OFF” may be executed as an additional protection when the controller 
intends to suspend the use of CPDLC. 

Note.—  Setting CPDLC to “ON” may be executed in addition when the controller intends to resume 
the use of CPDLC.

Note.— When uplinking UM 72, ground 
systems are required to concatenate UM 72
with UM 74, UM 79 or UM 80, denoting the 
position to be navigated to. 
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Note.— Examples of obvious invalid 
combinations: Climb To + Descend To. 

Note.— All ATN B1 aircraft implementations 
support all uplink messages.  

Note.—  For use of free 
text, see also paragraph 
4.3.2.
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Note.— In case of reversion to voice, flight crew should be aware of the possibility that the CPDLC 
message they want the addressee to ignore may not be yet displayed to the addressee. 
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Note.— The LTM function is not used by FANS 1/A+ aircraft (Refer to para E.4.2.3.4 b) – Delayed 
uplink message, for alternative procedure). 

Note.— Refer to Appendix F, paragraph F.11 for the specifications on the LTM function 
implemented in different aircraft types. 

Note 1.— The aircraft system does not request a UM 227 LACK for messages DM 62 (ERROR), DM 
63 NOT CURRENT DATA AUTHORITY), DM 100 (LACK) and DM 107 (NOT AUTHORIZED NEXT 
DATA AUTHORITY).

Note 2.— Local implementers may decide whether the flight crew is notified on the receipt of each 
LACK (positive feedback) or is only notified upon a LACK time out (negative feedback).

Note3.— When a UM 227 LACK is received after expiry of the LACK timer, the UM 227 LACK may 
be discarded.  
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Note.— FANS 1/A aircraft do not have a ttr timer.

Note.— In normal circumstances, the aircraft-timer (ttr) expires before the ground-timer (tts) 
expires.

Note.— ATN B1 ground systems have implemented ground-timer. In normal circumstances, the 
ground-timer (ttr) expires before the aircraft-timer (tts) expires. Refer to paragraph E.4.2.4.2.
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Note.— The flight crew should be aware that only one downlink request for a single type will be 
presented to the controller and that this open dialogue must be closed before a second request of that type 
may be treated.
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Note.— Subject to local designs, ground systems may not provide facilities for CPDLC connect 
request to be re-issued upon notification by the flight crew that they want to resume CPDLC with the 
ground.

Note.— It is a local choice of the ground 
system to reject downlink messages 
containing more than 1, 2 or 3 message 
elements or to accept up to 5 message 
elements.
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Note.— Whether a combination of message 
elements is valid or not, is determined 
through local choice of the ground system. 
Examples of obvious invalid combinations: 
Request Climb To + Request Descend To; 
WILCO + UNABLE, etc.

Note.— Ground systems only accept one 
data link exchange of a given type at the 
same moment.  

Note.— The total number of data link 
exchanges with an aircraft may be limited 
by some ground systems. This means that 
further requests will be rejected.  
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Note.— The use of the LTM function for the 
ATSU is a recommendation.  
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Note.— Ground systems may 
not accept downlink free text 
messages, or may not display 
them to the controller.
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Note.— Also see the NAT part for additional information.
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Note.—  See Appendix A for CPDLC message elements that are supported by a data link system but 
their use should be avoided due to potential misinterpretation and should not be supported globally.   

Note.— The downlink messages are not supported because of 
potential misinterpretation of appropriate uplink responses in the 
event of a total communication failure.  In addition to highlighted
messages in Appendix A, the following uplink messages are not used in 
the NAT:
UM 70 EXPECT BACK ON ROUTE BY [position]
UM 71 EXPECT BACK ON ROUTE BY [time]
UM 99 EXPECT [procedure name]
UM 100 AT [time] EXPECT [speed]
UM 101 AT [position] EXPECT [speed]
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Note 1.— Aircraft should report location of observation in the following form. When observing 
turbulence continuously, aircraft is able to report location of observation in the following form; 
"[beginning location of observation] [end location of observation]".  

a)  FIX (e.g. "NIPPI")

b)  Distance and radial from FIX (e.g. "20NM SW NIPPI") 

c)  Latitude and longitude (e.g. "4020N14532E") 

d)  When observing turbulence continuously (e.g. "RIPKI GARRY") 

Note 2.— When observing turbulence while cruising, aircraft is able to report by omitting altitude of 
observation. When observing turbulence continuously while climbing or descending, aircraft should 
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report altitude of observation in the following form; "[lower limit altitude of observation] [upper limit 
altitude of observation]" (e.g.  "FL330 FL350"). 

Note 3.— When reporting turbulence information within 5 minutes after observing, aircraft is able to 
report by omitting time of observation.  
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essential

essential
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often referred to as the “Regional PBN Plan”, offering appropriate guidance for air navigation service 



 

International Federation of Air Line Pilots’ Associations



 

 

 

 

 An “airspace concept” may be viewed as a general vision or master plan for a particular 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Performance Based Navigation Manual

 

 
 
 
 

 

 

 

 

 

 

 

 

 



 

 

 Navigation Strategy for the Asia/Pacific Region was

 

 

 

 

 

 

 



 

Manual on Air Traffic 
Forecasting 

–

All major commercial aircraft manufacturers since the 1980’s have included RNAV 

aircraft. Specifically, there are numerous FMS systems installed in today’s fleets, all with varying 
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Global Navigation Satellite System (GNSS) 
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Procedures for Air Navigation 
Services – Air Traffic Management



 

 

 

 

 

Asia/Pacific En-route Monitoring Agency 
Handbook
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th the changes marked by an “|” in 
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“By 2010 Asia will be the largest single market for aviation”  
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General Guidelines for Obtaining Airworthiness and Operational Approvals for PBN Navigation 
Specifications, Version 1.0
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The Brisbane Green Project is a world first 

integration of Required Navigation Performance 

(RNP) approaches and departures into a busy 

international airport. The successful introduction 

of Stage One of the project has laid the foundation 

for widespread adoption of this technology at all of 

Australia’s major airports. This report represents a 

work in progress and we have taken a conservative 

approach to the benefits from this stage of the 

project. The results are, however very encouraging.

Airservices Australia has worked closely with Naverus inc., 

Qantas Airways and the Civil Aviation Safety Authority of 

Australia (CASA) to achieve this successful outcome. Airservices 

is committed to introducing leading edge ATM capability in 

close collaboration with our stakeholders. To date there have 

been RNP approaches deployed to 9 airports across Australia 

including Alice Springs, Ayers Rock, Brisbane, Cairns, Gold 

Coast, Hobart, Canberra, Townsville and Sydney. The broad 

range of environments where RNP is being deployed within 

Australia demonstrates its suitability as a global solution.

At present there are six RNP approach and twelve RNP 

departure procedures deployed at Brisbane. In the first twelve 

months of the project, over 15,500 RNP procedures have been 

conducted including more than 8,000 approaches.

Of the 8000 approaches, 1612 were conducted in night or 

instrument conditions that required an instrument approach.

Key findings for Stage One:

Based on 1612 procedures flown in instrument conditions:

Estimated cumulative savings in flight time are 4,200 a. 

minutes achieved through a 17,300NM reduction in 

distance flown;

Estimated cumulative savings in jet fuel are more than b. 

200,000 kg;

Estimated carbon dioxide emission reductions of c. 

650,000 kg;

There was a reduction in aircraft noise impact;

Non-RNP aircraft benefited through reduced delays 

resulting from shorter arrivals for RNP aircraft;

There were no reported occurrences of an RNP capable 

aircraft being denied an RNP clearance upon request;

Comparing the first quarter and the last quarter of Stage 

One of the project, there was a 29 increase in the number 

of flights cleared via an RNP approach;

There was no reduction to airport acceptance rates and a 

slight reduction in average delay;

There have been no weather related go-around events;

There have been no cases of aircraft exceeding the RNP 

design parameters; and

There were no occurrences of the approaches being 

unavailable due to navigation system outages.

The most important insight gained from the project was that 

collaboration between stakeholders is essential.

On behalf of Airservices Australia I would like to thank Naverus 

Inc., Qantas Airways and the Civil Aviation Safety Authority of 

Australia for their contributions and collaboration in Brisbane 

Green. I would also like to acknowledge the outstanding 

efforts of the Airservices project staff and the air traffic 

controllers who have made this project possible. I look forward 

to reporting the results of this ongoing work to you as future 

stages unfold.

Greg Russell 

Chief Executive Officer 

Airservices Australia 

March 2008

Executive Summary
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Airservices Australia has a long tradition of 

innovation and collaboration to achieve the 

needs of the aviation industry, particularly in 

the advancement of safety, efficiency and the 

environment. In 2006, Airservices Australia and 

Naverus Inc., in close collaboration with Qantas 

Airways and the Civil Aviation Safety Authority of 

Australia (CASA), began work to implement high 

precision, performance-based instrument approach 

and departure procedures within Australia.

These procedures, based upon Required Navigation 

Performance (RNP), are designed to take advantage of the 

sophisticated navigational capability of modern aircraft. 

Initially implemented at terrain challenged locations such 

as Juneau, Alaska, RNP approaches and departures are now 

demonstrating real safety, efficiency and environmental 

benefits at a wide range of airports where modern aircraft 

operate.

Introduction

FIGURE 1.

The rollout of RNP approach and departures is now in 

progress for 15 airports across Australia, including the 

milestone “Brisbane Green” project at Brisbane International 

Airport.

The purpose of Brisbane Green is to determine the most 

effective way to integrate RNP at a busy international airport 

supporting mixed (RNP and conventional) operations. The 

objectives of the project are to:

identify, measure and report the benefits and costs of RNP 

to all stakeholders;

develop ATC and flight crew operating procedures;

identify, resolve and document issues and consequences; 

and

gather a body of data to support the development by  

ICAO of terminal area RNP separation standards.

Under the project, RNP approaches have been deployed 

to Brisbane’s main runways and connected to the Standard 

Arrival (FIGURE 1) and Departure (FIGURE 2) Route structure.
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FIGURE 2.

The procedures are approved for use by qualifying aircraft 

in revenue service for day and night operations and in 

all weather conditions. Track mile savings are significant 

compared to the track to the ILS for the same runway. Table 1 

details the savings from arrival to runway threshold.

TABLE 1.

Track Mile Savings – RNP

No. RNP TRACK Miles Saved

1. DAYBO RWY 01 13.1

2. DAYBO RWY 19 4.9

3. AMITY RWY 01 12.8

4. AMITY RWY 19 8.9

5. AMBERLEY RWY 01 Nil

6. AMBERLEY RWY 19 17.3

This report is based on the results from Stage One of the 

project, covering the first year of operation commencing 

January 2007 through to January 2008. As the project 

develops, new aircraft types participate, and complementary 

technologies are introduced, additional reports will 

be published. The intent is to foster collaboration and 

harmonisation with the international community in the 

interests of a safer, environmentally sustainable, more efficient 

and performance-based Air Traffic Management system.

Supporting this intent is Airservices’ commitment to 

collaboration with other stakeholders to achieve an 

environmentally sustainable aviation industry. In February 

2008, Airservices, the United States Federal Aviation 

Administration and Airways New Zealand created the Asia 

and South Pacific Initiative to Reduce Emissions (ASPIRE) 

Partnership.

Under ASPIRE, the three air navigation service providers 

undertook to work closely with airlines and other stakeholders 

in the region, to:

accelerate the development and implementation of 

operational procedures to reduce the environmental 

footprint for all phases of flight on an operation by 

operation basis, from gate to gate;

facilitate world-wide interoperability of environmentally 

friendly procedures and standards;

capitalise on existing technology and best practices;

develop shared performance metrics to measure 

improvements in the environmental performance  

of the air transport system; and

provide a systematic approach to ensure appropriate 

mitigation actions with short, medium and long-term 

results.

Brisbane Green is an example of the work to be advanced 

under the ASPIRE initiative and demonstrates the benefits  

of a collaborative approach.
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Airservices Australia

Airservices Australia provides air traffic management 

(ATM) and related airside services to the aviation industry. 

Recognised internationally as a leader in the field, Airservices 

is committed to providing safe and environmentally sound 

services across Australia and in the surrounding region.

Each year, Airservices manages air traffic operations for more 

than three million domestic and international passenger 

flights carrying some 47 million passengers. The aviation 

industry also relies on Airservices for aeronautical data, 

telecommunications and navigation services.

The Future

The aviation industry is experiencing unprecedented growth, 

with air traffic in the Asia-Pacific region forecast to double 

in the next decade alone. To provide the necessary airspace 

capacity, while also raising system performance in terms 

of safety, efficiency, security and environment, the aviation 

community must turn to new techniques and technologies – 

an ‘information technology revolution’ for aviation.

No single technology provides all the solutions, and 

Airservices is working to integrate a variety of technologies to 

provide an internationally harmonised, performance-based 

ATM system that caters for a range of aircraft capabilities 

in diverse operating environments. However, one of the 

keystones of the future will be RNP.

RNP, and performance based navigation in general, is 

identified by the International Civil Aviation Organization 

(ICAO) as an enabler of the Global Air Navigation Plan (Doc 

9750). The deployment of RNP is considered as an essential 

element in both the US NextGen and European SESAR plans, 

and the Australian ATM Strategic Plan also notes a major role 

for RNP in delivering the ATM target operational concept.

Airservices is working with Naverus Inc. to deploy RNP across 

Australia. This is a strategic relationship that brings together 

the strengths of both organisations to provide the leading 

edge in air traffic management capability.

Naverus Inc.

Naverus is based in the United States and Australia, and 

specialises in the development of “next generation” navigation 

solutions designed for modern aircraft. Beginning with their 

involvement in the deployment of RNP in Alaska during the 

early 1990’s, the principals of Naverus have pioneered the use 

of terminal area RNP procedures.

Naverus is the world’s leading RNP procedure designer, having 

designed the majority of procedures currently operating in 

revenue service throughout the world.

RNP Technology and Operations

RNP is a way of defining the navigational capability of the 

aircraft, taking into account the performance of the avionics, 

on-board systems and flight characteristics. RNP is a level of 

navigational performance expressed in nautical miles. The 

RNP defines the width of the airspace corridor required for the 

procedure.

Background

RNP utilises the aircraft’s Flight Management System (FMS) to 

integrate numerous sources of position data (including inertial, 

satellite and air data) to provide highly accurate navigation 

with real-time integrity monitoring and alerting. RNP is able 

to provide flexible, accurate and safe instrument approaches 

without the infrastructure demands of conventional approach 

navigation systems. Today it is used at some of the most 

remote and challenging environments in the world, providing 

access and delivering unprecedented improvements to safety.

Significantly however, a number of recent deployments of 

RNP have been at airports where terrain does not constrain 

operations. The ability to curve the approach path has allowed 

the designer to manoeuvre the aircraft around obstacles, 

and restricted or built up areas. This often results in a shorter 

approach when compared to the conventional procedure.

Aircraft Capability

Modern Transport Category aircraft equipped with FMS and 

GNSS are able to meet the airworthiness requirements for RNP 

operations.

RNP capability is usually certified by the manufacturer of the 

aircraft at the time of production. In many cases however, 

older aircraft can be retro-fitted to RNP approach capability  

by undergoing system upgrades.
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RNP approach capability is fast becoming a standard feature 

of modern aircraft. In Australia, over 60 of the domestic jet 

transport fleet are certified to RNP0.3 or better.

Australian RNP Implementation

The integration of RNP into day-to-day air traffic flow 

management is a tangible step toward delivering Airservices’ 

Gate-to-Gate and User Preferred Trajectory objectives. 

Airservices has offered en-route services based on RNP4 to 

suitably equipped aircraft since 2005, and is now rolling out 

RNP approach and departure procedures for ‘next generation’ 

aircraft. These procedures, based on aircraft performance 

ranging from RNP0.3 down to RNP0.1, are some of the most 

advanced deployed anywhere in the world.

The implementation program for terminal area RNP operations 

in Australia currently includes 15 airports but will be extended 

as benefit and need is determined. It is planned that Australia 

will have an integrated enroute and terminal area RNP 

network by 2010, ranging from non-towered remote airfields 

(such as Ayers Rock in central Australia) to capital cities (such 

as Sydney and Brisbane). To date there have been in excess of 

26,000 RNP approach and departure operations conducted 

nationally.

Completion of Stage One of the Brisbane Green project is a 

milestone within the RNP program as it marks the successful 

integration of RNP approach and departure procedures into 

the air traffic flow management of an international hub.

FINDINGS

The broad range of environments where RNP is 1. 

being deployed within Australia demonstrates its 

suitability as a global solution. 

Projected aviation growth demands evolution to 2. 

satellite and data-link technology to replace legacy 

infrastructure and procedures.  

RNP is considered a keystone technology for 3. 

Australia and ensures harmonisation with ICAO and 

Regional strategic plans.

RNP maximises use of the onboard navigational 4. 

capability of modern aircraft.

The integration of RNP into the ATM system 5. 

provides greater flexibility to balance operational 

requirements with community expectations.

Industry collaboration has proven the foundation 6. 

element to ensure benefit realisation from RNP 

deployment
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Brisbane

Brisbane Airport is served by a main north south runway 

(01/19) and a shorter crossing east/west runway (14/32). The 

airport has ILS CAT-1 approaches to both ends of the main 

runway.

There are six RNP approach procedures in use to the two 

main runway ends, providing alternatives to the existing ILS 

procedures and visual approach paths. The RNP 0.3 procedures 

provide for a 250ft decision height and were designed by 

Naverus in close collaboration with Airservices’ air traffic 

control specialists.

Project Schedule

The Project is divided into three stages of approximately 12 

months each. Stage One commenced on 18th January 2007 

and involved participation of the Qantas 737-800 fleet; 33 

airframes. To date there have been in excess of 15,500 RNP 

operations conducted at Brisbane with more than 8000 

approaches. This represents approximately 63 of all RNP 

operations nationally.

Stage 2 commenced in early 2008, and includes the Jetstar 

A320/A321 and Air Vanuatu 737NG fleets. To date, this has 

involved an approval process by CASA and the development 

and deployment of crew training for the two airlines.

Stage 3, to commence in 2009, is expected to include Virgin 

Blue Airlines and other international carriers, with additional 

aircraft types.

The Brisbane Green project has provided early 

delivery and demonstration of the safety, economic 

and environmental benefits of RNP. The project also 

provides the opportunity to capture data to support 

safety evidence for development of RNP separation 

standards and rules.

Brisbane International Airport

Based on passenger throughput Brisbane International  

Airport is Australia’s third busiest. During 2007 the airport  

had approximately 173,000 aircraft movements with passenger 

numbers in excess of 17.5 million. This places Brisbane airport 

within the world’s top 100 airports for passenger throughput 

and is comparable in these terms to San Diego USA, Vienna, 

Austria or Osaka, Japan. Twenty-one international airlines and 

five domestic carriers conduct operations at Brisbane Airport, 

using a variety of aircraft ranging from turbo-prop  

and helicopter through to heavy jet operations.

The Brisbane Green Project

Traffic in the Brisbane area is managed by a Terminal Control 

Unit (TCU) and ATC Towers at Brisbane International and 

several nearby airports. Surveillance in the terminal area is 

provided by primary and secondary radar, with upgrade to 

Mode S SSR planned for 2009. Other Airservices projects will 

see Automatic Dependent Surveillance - Broadcast (ADS-B), 

and Advanced Surface Movement Guidance and Control 

Systems (A-SMGCS) deployed in the Brisbane area within the 

next few years.
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Procedures Implementation

All RNP procedures at Brisbane have been designed to RNP 

0.3 criteria with their use approved by CASA. Initial design 

commenced some seven months prior to implementation at 

Brisbane. Initial designs were distributed to ATC for review and 

tested in the Qantas 737 flight simulators before being flight 

checked.

An Online Training (OLT) package was developed for air traffic 

controller training. The package targeted the specific elements 

of change within each operational unit. Completion of the 

OLT package was mandatory for all air traffic control personnel 

prior to their participation in the Brisbane Green project.

Qantas pilots undertake theoretical and simulator training to 

qualify for RNP instrument approaches generally. Importantly 

no additional training was required for these RNP qualified 

pilots to participate in the project.

New pilot/controller phraseologies were developed in 

conjunction with CASA and airline participants. These phrases 

were also applicable to other locations where RNP was being 

introduced and were therefore standardised throughout 

Australia. Future enhancements to the ATC automation system 

may eliminate the need for these measures.

FINDINGS

Full integration of RNP into the air traffic flow 1. 

management of a busy international hub is 

achievable.

Integration of air traffic management considerations 2. 

from commencement of the design stage is 

essential.

Stage 2 and 3 of the Project will see a four-fold 3. 

increase of the airframes involved in RNP operations 

at Brisbane.
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The approach to safety for the Brisbane Green 

Project has included both qualitative and 

quantitative analysis pre and post implementation. 

Airservices and Qantas both have robust Safety 

Management Systems (SMS) and these systems have 

been fully applied.

Reporting Requirements

CASA has put in place specific reporting requirements 

to ensure timely identification and resolution of issues. 

Additionally there has been significant information exchange 

between stakeholders.

Throughout the project, Airservices has recorded 1 instance 

reported as an “event” and 4 instances reported as an 

“incident” via its formal reporting process. All instances were 

fully assessed and where appropriate remedial processes 

put into effect. In all cases, instances were assessed to be of 

a minor nature. Given the number of procedures flown, this 

outcome is considered a very positive result.

Conformance

A study of lateral conformance of Brisbane Green RNP 

operations was also undertaken. Data was collected from 543 

flights, from the period of August 2007 to end January 2008. 

Aircraft are required to navigate within 1 x RNP (in this case 0.3 

nautical miles or 556 metres) of the prescribed path 95 of the 

time. It was demonstrated that RNP aircraft are exceeding this 

requirement.

Aircraft conformed to the path prescribed with a standard 

deviation of 0.0224 nautical miles or 41.5 metres and there 

were no instances of aircraft exceeding the approach 

design tolerance. This data will also be used to support a 

safety assessment by ICAO’s Separation and Airspace Safety 

Panel (SASP) for development of new RNP based separation 

standards.

Safety Analysis

Non-normal Operations

RNP procedures deployed in Australia make provision for 

emergency operations including engine and other system 

failures at any point in the approach or departure. The safe 

extraction of a disabled aircraft is provided with an alternative 

flight path which automatically steers the aircraft over the 

lowest terrain and delivers it to an altitude where it can safely 

return to land.

In terrain challenged airports like Queenstown, New Zealand, 

Cairns and Canberra this capability has reduced the workload 

on pilots in an emergency and dramatically raised the safety 

of operations. RNP is valued as an effective weapon in the 

fight against the Controlled Flight into Terrain (CFIT).

FINDINGS

A transparent and collaborative approach to safety 1. 

activities between the airline, ANSP and regulator 

are a foundation to project success.

A total of 1 event and 4 incidents were reported for 2. 

more than 8000 approaches and 7000 departures.

100 compliance within the RNP navigation 3. 

requirement has been achieved.

Inherent characteristics of RNP support safety 4. 

improvements.
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For the 12 months of Stage One, more than 200,000 

kg of fuel was saved during RNP approaches. 

For aircraft conducting an instrument approach, 

RNP can have a positive impact on delays and 

fuel consumption through track shortening and 

Continuous Descent Arrivals (CDA).

Reduced Flight Distance

A conventional instrument approach such as an ILS is 

constructed by extending a line from a navigation aid (on the 

ground) to a point in space where the approach commences. 

In the case of the ILS, this point is approximately 10NM from 

the runway. An RNP approach is not dependent upon the 

location of ground aids and is constructed as a series of 

straight and curved segments. The length of the straight 

segment immediately before the runway threshold may be 

as short as one mile. This feature allows the designer to curve 

the approach around obstacles, restricted and noise sensitive 

areas and to “abbreviate” the approach to achieve a reduction 

in the distance flown by the aircraft as it approaches to land.

During Stage One of the Brisbane Green Project the total 

number of track miles saved is estimated to exceed 17,300 

nm (approximately 4,200 minutes of flight time). This result 

is based upon the instances where a participating B737-800 

was able to conduct the RNP approach where otherwise an 

ILS approach would have been required. This has resulted in 

approach tracks being shortened by up to 17.3NM.

Track shortening at the end of the approach has far more 

impact than track shortening at the beginning of the 

approach because the rate of fuel consumption of a jet engine 

increases as the aircraft descends and configures for landing.

Efficiency Analysis

Reducing fuel consumption during arrival and descent is a key 

efficiency and environmental objective. The job of the air traffic 

controller is to safely separate aircraft. Aircraft can be separated 

both laterally and vertically and therefore it is common for 

arriving aircraft to level off at intermediate altitudes as air traffic 

controllers provide vertical separation from aircraft passing 

below. For the aircraft to interrupt its descent, thrust must be 

applied and that means more fuel is burned.

Continuous Descent Arrival

A CDA is one where the vertical path of the aircraft is 

uninterrupted and optimised for use of idle thrust. An RNP 

approach is designed to allow the FMS to manage the energy 

during descent, eliminating unnecessary level segments. The 

accuracy of navigation and speed control during the descent 

also allows the air traffic controller to predict the progress of 

the aircraft and aids in the sequencing of landing aircraft. For 

the controller, the need to intervene in the descent or the 

navigation of the aircraft is greatly reduced.

As a result, RNP aircraft arriving into Brisbane are able to 

conduct a CDA from the top of descent thereby allowing the 

aircraft to virtually glide at idle thrust for approximately the last 

20 minutes of flight.
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Airspace Capacity

It was found that the time saved through an RNP approach 

was consistent and predictable, and that the accumulation of 

time saved by an RNP approach flows on to following aircraft 

in the sequence. This generates savings for all flights into an 

airport where RNP approaches are deployed whether aircraft 

are RNP or Non-RNP and provides the potential for increased 

throughput of arriving aircraft to the airport.

FIGURE 3 shows the predictability of RNP approach paths 

(green) by contrast with the significant variation to flight path 

for conventional procedures and the associated controller 

workload.

FIGURE 3.

Use of RNP Procedures

The suitability of RNP approaches in normal airport operations 

was identified as a success measure for Stage One, specifically 

how often the controller was able to grant an RNP approach 

as opposed to an ILS or visual approach was assessed. To 

date there has been no reported instances of an RNP capable 

aircraft being denied an RNP approach.

Comparing the first and last quarter of Stage One of the 

project there was a 29 increase in the number of flights 

cleared via an RNP approach.

Airport Capacity

Another measurement of success for the project was the 

impact of RNP approaches on airport capacity. Analysis from 

the month immediately prior to commencement of Stage 

One (December 2006) compared to the final month of this 

stage (December 2007) indicates that no reduction to airport 

acceptance rates has occurred and indeed, there was a 

slight overall reduction in average delay of 28 seconds. This 

initial finding will be the subject of more detailed analysis 

throughout later stages.

This is a very encouraging outcome and indicates that 

in Brisbane, RNP has rapidly assimilated into the ATC 

environment. The presence of an RNAV STAR system and 

flow management protocol has resulted in a reduced need 

for tactical intervention through radar vectoring. This has 

facilitated a high and increasing level of RNP approach 

clearances.

The potential accumulated benefit to airport capacity 

is substantial and throughout later stages of the project 

empirical data will be collected to measure the impact of RNP 

on the overall capacity of the terminal airspace.

The RNP approaches at Brisbane provided shorter 1. 

approaches by up to 17.3 NM.

The total number of track miles saved during Stage One 2. 

is estimated to exceed 17,300NM; 

Identified fuel savings are in excess of 200,000 kg. 3. 

Flight time savings for arrivals exceeded 4,200 minutes.4. 

The RNP approaches at Brisbane provided greater trajectory 5. 

predictability allowing reduced controller intervention.

There has been no reduction to airport acceptance rates 6. 

and a slight overall improvement to average delay by 28 

seconds.

RNP facilitates a CDA which provides for significant fuel 7. 

savings.

Non-RNP flights following an RNP aircraft gain benefit 8. 

through less delay derived from the shorter RNP 

approach.

FINDINGS
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The aviation industry has been managing its 

environmental impacts for many years, and aircraft 

noise is regularly raised in public debate about the 

operation and expansion of airports. Aviation’s 

contribution to greenhouse gas emissions, although 

small when compared to others, is anticipated to 

grow. Environmentally sound decision-making is 

therefore critical to the long-term development  

of the industry.

More broadly, Australia has committed to working on climate 

change issues. In January 2006, Australia, China, India, Japan, 

Republic of Korea and the United States launched the Asia 

Pacific Partnership on Clean Development and Climate (AP6) 

and in December 2007 Australia became a signatory to the 

Kyoto Protocol to the United Nations Framework Convention 

on Climate Change. Airservices’ partnership with the FAA and 

Airways New Zealand in ASPIRE is part of this commitment.

The aviation industry has responded to the issue of emissions 

with the International Air Transport Association (IATA) and 

ICAO specifically encouraging the implementation of new 

ATM practices and technologies in the management of 

aviation’s environmental impacts.

Carbon Dioxide (CO2)

Every kilogram of fuel saved saves just over three kilograms 

of CO2 emissions. By comparing airline fuel consumption 

data with airport movement records, it has been possible to 

determine, with a high degree of confidence, that Stage One 

of Brisbane Green has saved more than 650,000 kg of CO2 

emissions.

This estimate has been based upon the ICAO recommended 

methodology for converting minutes of flight to CO2 

emissions. Further analysis is underway and based on actual 

fuel usage it indicates that for some approaches the emissions 

savings may be considerably higher.

But this is the beginning. This remarkable result has been 

achieved by just 33 aircraft in 12 months of operations. It is 

expected that Stage Two will significantly improve on this 

result with the phased inclusion of more participant aircraft 

over the coming 12 months.

Nitrous Oxide (NOx)

Nitrous Oxide is the third largest greenhouse gas contributor 

to overall global warming, behind carbon dioxide and 

methane. Nitrous Oxide emissions by jet aircraft are correlated 

to the thrust produced by the engine. An approach without 

level flight segments, that does not require additional thrust 

to maintain an altitude during the approach, can minimise the 

production of NOx.

Level segments have traditionally been used to allow aircraft 

to lose speed, intercept the instrument approach, sequence 

flows to the runway or facilitate vertical segregation of routes. 

RNP procedures offer alternative means to achieve these goals, 

while providing a CDA from high-altitude cruise to the runway.

FIGURE 4 depicts actual data for an RNP and Non-RNP 

approach in Brisbane within 15mins Actual Time of Arrival (ATA).

FIGURE 4.

Environmental Analysis

In general terms this data supports our expectation that NOx 

will be significantly reduced through the introduction of RNP. 

Stage Two of the project will see the capture and analysis of 

further detailed data.

Noise

Aircraft noise has been a major focus in Australia and 

elsewhere in the world, particularly since the development of 

commercial jet aircraft. Technological developments in the 

last 40 years have significantly reduced the noise impact from 

aircraft on communities in the vicinity of airports. In that time 

perceived noise from individual aircraft has been reduced by a 

factor of four.

The introduction of stricter Chapter 4 noise requirements in 

January 2006 have made little, if any, difference to the noise 

levels around Australian airports due to the modern domestic 
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fleet, most of which were already meeting the Chapter 4 

standards. As a result, noise impacts around major Australian 

airports have been found to increase largely proportional to 

air traffic increases. Improved ATM techniques will be pivotal 

in managing noise in the short to medium term.

FIGURE 5.

FIGURE 7 demonstrates lower noise levels for RNP flights at 

the Kedron noise monitor indicating that these aircraft are at 

higher altitude than typically flown during a visual approach. 

This shows that very few RNP flights generated noise above 

75dB at Kedron.

FIGURE 7.

Noise footprints for the RNP procedures were estimated by 

AVTECH, Sweden AB (FIGURE 5). This indicated that the 70 dB 

and 75 dB footprints would be significantly reduced in size, 

and the accuracy of the RNP design allowed the procedure 

to be placed over non-residential areas, such as the Brisbane 

River.

FIGURE 6 shows the flight paths for RNP (green) and Non-RNP 

(red) aircraft approaching Brisbane runway 01 via the “River” 

noise abatement procedure. The RNP path ensures that the 

low level final approach is conducted over the river and 

industrial areas.

FIGURE 6.

Noise forecasts for RNP and conventional approaches (FIGURE 

5) have been validated using noise monitors at Kedron and 

Bulimba (FIGURE 6) and other locations.

FINDINGS

RNP approach and departure procedures provide 1. 

practical means to reduce CO2, NOx and noise 

emissions. 

The Brisbane Green Project has saved 650,000 kg  2. 

of CO2 emissions in the first year alone.

Expectations of reduced NOx emission levels are 3. 

supported by experience of uninterrupted CDA 

during RNP approaches.

The flexibility and accuracy of RNP operations 4. 

allows for noise footprints to be placed over non-

residential areas.
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Stage One of the RNP Project – Brisbane Green has been 

successful and has exceeded the expectations of the 

stakeholders. Data gathered in Stage One has validated the 

benefits which can be realised by the implementation of 

performance based navigation technology.

The success of the Brisbane Green project and the 

qualifications of benefits have provided Airservices Australia 

with the confidence to commit to the deployment of RNP 

across Australia. Brisbane Green is a model for Airservices and 

other ANSPs to build on in the development of performance 

based navigation programs around the world.

A large body of high quality data has been collected from the 

project validating the benefits of RNP approach and departure 

operations. Stages Two and Three will continue to capture this 

data and more, while also focusing upon the introduction of 

additional aircraft types and complementary technologies. 

This will further establish the business case for the integration 

of RNP approach and departures within complex air traffic 

management environments.

By working with airspace users, regulators, other air navigation 

service providers and leading edge ATM capability providers 

such as Naverus, Airservices will continue to advance the 

Australian CNS/ATM system. Through our RNP implementation 

program, Airservices and stakeholders will deliver:

Increased safety in all weather conditions;

Lower fuel consumption and greenhouse gas emissions;

Reduced noise for airport communities; and

Reduced impost of weather and terrain upon operations.

Airservices Australia wishes to acknowledge the contributions 

of Naverus Inc., Qantas Airways and the Civil Aviation Safety 

Authority of Australia to the success of the Brisbane Green RNP 

project.

Further Information:

Airservices Australia 

Wayne Emery 

General Manager, Business Development 

t: +61 2 6268 4057 

wayne.emery@airservicesaustralia.com 

www.airservicesaustralia.com 

Future Steps

Naverus

t: +1 253 867 3900

info@naverus.com
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ABBREVIATION DETAIL

ANSP Air Navigation Service Provider

AP6 Asia Pacific Partnership on Clean Development and Climate

ATC Air Traffic Control

ATM Air Traffic Management

ASPIRE Asia and South Pacific Initiative to Reduce Emissions

CASA Civil Aviation Safety Authority (Australia)

CDA Continuous Descent Arrival

CFIT Controlled Flight Into Terrain

CNS Communication, Navigation and Surveillance

CO2 Carbon Dioxide

dB Decibel

FMS Flight Management System

GNSS Global Navigation Satellite Systems

IATA International Air Transport Association

ICAO International Civil Aviation Organization

ILS Instrument Landing System

Kg Kilogram

NM Nautical Mile

NOx Nitrous Oxide

OLT Online Training

RNAV Area Navigation

RNP Required Navigation Performance

RWY Runway

SASP Separation and Airspace Safety Panel (ICAO)

SMS Safety Management System

STAR Standard Arrival Route

Glossary



                   Attachment B









2.1. Runway 01 





Runway 19 





3.1. Lateral Profile 



3.2. Vertical Profile and fuel burn 





 

 

 

 

 

RNP APCH procedures for Phuket Runway 09

RNP APCH procedures for Phuket Runway 27 

Attachment C



 

RNP APCH procedure for Hat Yai Runway 08



 

RNP APCH procedure for Samui Runway 17 as compared to VOR Runway 17

 AEROTHAI in coordination with Thailand’s National Working Group 



RNP APCH procedures for Chiang Mai International Airport
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Availability (Ao) = MTBF/(MTBF+MDT) 

where  MTBF= Mean Time Between SYSTEM Failure 
 MDT = Mean Down Time for the SYSTEM 

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. 
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Note: In some cases the ADS-B transmitter cannot be operated independently of the SSR 
transponder and the loss of SSR and ACAS surveillance derived from the operation of the SSR 
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“transponder control head” is used for SSR t
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ATC need to be aware that an instruction to “Stop ADS B Transmission” may require the pilot to switch 

be aware of their aircraft’s equipment limitations, the 
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Note 1: No zeros, hyphens, dashes or spaces are to be added when the Aircraft 
Identification consists of less than 7 characters. 
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for aircraft operating agencies are contained in ICAO Doc 8585. 
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B “out” capability using UAT
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ently “open systems” and the openness is an essential component of 
B transmission from commercial aircraft is a “fact 

of life” today. Many commercial aircraft 

provided on the ICAO APAC website “http://www.bangkok.icao.int/edocs/index.html” 
“Restricted Site” for reference by States.  States could contact ICAO Regional Of

 

 

 









































 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

  (DO260B

 

 

a) Version 0 ES as specified in Annex 10, Volume IV, Chapter 3, Paragraph3.1.2.8.6 (up to and 
including Amendment 82 to Annex 10) and Chapter 2 of 

(ICAO Doc 9871) (Equivalent to DO260) to be used till at least 2020. 

b)  Version 1 ES as specified in Chapter 3 of 
(ICAO Doc 9871) (Equivalent to DO260A); 

c)     Version 2 ES (including provisions for new set of 1 090 MHz extended squitter (ES) messages and 
traffic information service – broadcast (TIS-B) being developed by the  Aeronautical Surveillance 
Panel (ASP) and scheduled to be incorporated in Annex 10 Vol. IV  - Surveillance and Collision 
Avoidance System as part of Amendment 86 with target applicable date in November 2013.  
(Equivalent to DO260B and EUROCAE ED-102A which were issued in December 2009).



 

(Amended in March 2013) 

APAC Objective 8

–

 

 
 
 

Strategy

(ATM Service 
Delivery
Management)  

 

 



 

 

 

 

 

 Annex 10, Aeronautical Telecommunications, Volume III (Part I – Digital Data Communication 
Systems) 

 Manual on Detailed Technical Specifications for the Aeronautical Telecommunications Network 
(ATN) using ISO/OSI (Doc 9880) 

 ICAO Aeronautical Telecommunication Network (ATN) Manual for ATN using IPS Standards and 
Protocols (Doc 9896)  

 Manual on Required Communication Performance (Doc 9869) 

 Manual of Technical Provisions for the Aeronautical Telecommunication Network (Doc 9705)

 Regional Implementation guidance materials adopted by APANPIRG



 

                                                                                                                       (Amended in July 2011) 
APAC Objective 9 

 

 

 

 
 

Strategy

(Airspace 
Organization and 
Management)

(Conflict 
Management)

(Airspace Users 
Operations)

 

 

o 

o 

o 



 

 

 

 

 

 

 Manual on Required Communication Performance (Doc 9869) 
 RTCA DO-306/EUROCAE ED-122, Safety and Performance Standard for Air Traffic Data 

Link Services in Oceanic and Remote Airspace (the “Oceanic SPR’)
 FANS-1/A Operations Manual (FOM) 
 Global Operational Data Link Document (GOLD) 
 Guidance Material for End-to-End Safety and Performance Monitoring of Air Traffic Service 

(ATS) Data Link Systems in the Asia/Pacific Region
 CEANS Report(2008)  on ANS Infrastructure
 APANPIRG Conclusion 19/24, 20/31, 20/32/20/33, 20/34 and 20/73



 

Amended in April 2012) 

APAC Objective 10

 

 
 radar-like

 
 

Strategy
Medium Term (2011-2015) 

Short term (2010) 

(Airspace 
Organization and 
Management)

(Conflict 
Management)

(Airspace Users 
Operations)

Service Delivery 
Management)

 



 

 

o 

o 

o 

o 

–

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 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, 20,21 reports on ADS-B 
 ADS-B related regional guidance materials adopted by  APANPIRG 



 

(Amended in July 2011) 
APAC Objective 11

 

 

 
 

 
 

Strategy

(Airspace Organisation and 
Management)  

 

 

 



 

 

 

 

 

 Air Traffic Management 
 Manual of Air Traffic Services Data Link Applications 
 Manual of Technical Provisions for the Aeronautical Telecommunication 

Network (Doc 9705) 
 Asia/Pacific Regional Interface Control Document (ICD) for ATS Inter-facility

Data Communication (AIDC)



 

(Amended July 2012)
APAC Objective 18
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–
–



 

States and 3 Int’l 

–

–



 

Strategy 
–

 –

 

 



 

Strategy
–

 –

 

 



 

                                                                             Strategy

 APANPIRG Decisions and Conclusions n 

 ICAO Guidance Material – Performance-Based Navigation Manual Doc 9613 AN/937 
Third Edition – 2008

 Assembly Resolution 36-23; Resolution A37-11
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Ms Sue O’Rourke,

 

.

– Air Navigation Planning and Implementation



–
ICAO aviation system block upgrades relating to meteorological information

– Meteorological 
Forecasts, Warnings and Alerts

–

 

 

1 WMO Gridded Binary Edition 2 Code Form 
2 WMO Gridded Binary Edition 1 Code Form 



—
Meteorological Service for International Air Navigation

–

 

 

—

must be approved by the State’s meteorological authority or their designee. Furthermore, the WIFS 

date point of contact information for States’ designated WIFS approvers, MET SG/17 decided to

— Meteorological Service for International 
Air Navigation



–

–
Meteorological Service for International Air Navigation

States’ Space Weather



— Meteorological Service for 
International Air Navigation

 
 
 
 
 

 

–

 –
 –
 –
 –
 –



— Meteorological Service for International Air Navigation

— Meteorological Service for International Air Navigation



–

–

— Meteorological Service for 
International Air Navigation

(Doc 
8896) (Doc 
10003)

— — — — — — — —



 

 

 

 

 
–

 

 



 

 

 

 

 

investment by the Asia/Pacific region’s airlines without the requisite operational benefits in 

 

 

 

 

 Without ASBU Block 0 improvements, overall aviation’s contribution to regional 

 



 

 

 

 

of Reference (TOR) to determine the current status of APAC administration’s Seamless ATM 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

e, workload, ‘just culture’ 

 

 

 



 

 

 

 

 

 

 
containing ‘remote’ airspace, but after studying the Seamless ATM Plan’s categorisation of airspace, 
they had determined that Hong Kong’s airspace was ‘S’ category, in addition to its ‘T’ airspace; thus 

 

 

 

 

 

 

 



 

 

 

 

 

 

 The ATM/SG meeting noted Singapore’s suggested text for the first two paragraphs 

 

 

 

 

 

 

 



 

 

 

 

 

 

urgent ATM improvements required by the Director’s General of Civil Aviation and APANPIRG.  

 

 

 

 

 



 

 

the Seamless ATM Plan itself.  The guidance material would be provided on the Regional Office’s 

 

 

 noted that DGCA/46 first addressed ‘Seamless ATM’ and how this may 

the APANPIRG to be ‘a starting platform’ for the discussion on ‘Seamless ATM’.  APANPIRG/21 
–

 

 

APSAPG’s primary task was complete.  
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 The Seamless Air Traffic Management (ATM) Plan (hereinafter referred to as the ‘Plan’) 

Global Air Navigation Plan Global ATM Operational 
Concept Global Aviation Safety Plan
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hereinafter referred to as ‘CONOPS’), and the Asi

 

effectively support the Plan’s implementation, such as the:

 

 

 

 The Plan does not use ‘continental’, ‘remote’ and ‘oceanic’ areas to refer to an assumed 

‘oceanic’ env

 

 –

 

 The word ‘States’ in the Plan includes Special Administrative Regions and territories.  



 

 It was important to note that the Plan’s Phase commencement dates are planning targets, 
and should not be treated like a ‘hard’ date such as the i

start of the Plan’

 

d fall behind the necessary urgent ATM improvements required by the Director’s General of

 

 

 

 



 

 

 

 

 

Note: civil airspace users include scheduled aviation, business aviation and general 
aviation. 

 

 

 Manual on Global Performance of the Air Navigation System
Manual on 

ATM System Requirements

 

 

 



 

possible.  Therefore it is considered that States in this position should not be identified as ‘deficient’ 

 

 

 

 

 

 

 

 

The objective of Seamless ATM is the safe and interoperable provision of harmonized 
and consistent air traffic management service provided to a flight, appropriate to the 
airspace category and free of transitions due to a change in the air navigation service 
provider or Flight Information Region. 



 

Seamless ATM operations is defined as ATM operations in contiguous airspace that is 
technically and procedurally interoperable, universally safe, and in which all categories 
of airspace users transition between Flight Information Regions, or other vertical or 
horizontal boundaries, without requiring a considered action to facilitate that transition 
and without any noticeable change in: 

1) Type or quality of service received; 

2) Air navigation and communications performance standards; and  

3) Standard practices to be followed. 
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 – Through Globally Interoperable 
System Wide Information Management

 – Through Global Collaborative 
ATM

 – Through Trajectory-based Operations.
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Note: This did not suggest that ‘critical’ elements had a higher priority than safety 
critical improvements. 

 Enhanced En-route Trajectories

 Ground – Ground Integration and Interoperability

 Digital Aeronautical Information Management

 Network Flow Management

Manual on Collaborative Air Traffic Flow Management

 En-route Data-link



 Ground-Based ATS Surveillance

 Improved Flexibility and Efficiency in Descent Profiles

Note: the terms ‘Standard Terminal Arrivals’ and ‘Standard Instrument Arrival’ from 
Doc 9750 and Doc 4444 respectively have the same meaning.   

 Runway Sequencing

 

 extended arrival metering, integration of surface management with 
departure sequencing

 integrated ATFM including airspace management, user driven 
prioritisation and collaborative ATFM solutions

 synchronisation of traffic flows at merge points through controlled time of 
arrival capability and airport applications such as D-TAXI

 weather information supporting automated decision support or aids

 Flexible and Efficient Departure Profiles



 Airport Accessibility

 PBN Manual GNSS Manual Annex 10 PANS-OPS Volume 1 and 2

 Manual on Testing of Radio Navigation Aids Volume 2 

 Quality Assurance Manual for Flight Procedure Design Volume 5 

 

o 

o 

o 

 Airport CDM

 Air Traffic Situational Awareness

 Airborne Collision Avoidance System Improvements

 Ground-Based Safety Nets

 Meteorological Forecasts, Warnings and Alerts

 



 
–

 

 Enhanced Wake Turbulence Separations

 Improved Runway Safety

 Climb/Descent Procedures using ADS-B In-trail Procedure



 Aerodrome Design and Management nter 
alia

 Runway Operations

 

 

Note: FIRs should not necessarily be based strictly on the boundaries of sovereign 
territories (Annex 11) 

 

 Alignment of Upper Airspace 
Classifications

 

Harmonization of Level Systems

 

‘best equipped or capable, best served’ and ‘most capable, best served’ 



 

 

 

 

 

 

 

 

 

 

 



 

adjacent unit’s airspace.  ADS

 

Humans will play an essential and, where necessary, central role in the global ATM 
system. Humans are responsible for managing the system, monitoring its performance 
and intervening, when necessary, to ensure the desired system outcome. Due 
consideration to human factors must be given in all aspects of the system

 

 

 

 

 

 

 

 



 

 

Note: Annex 2 Rules of the Air states that restricted areas were airspace of defined 
dimensions, above the land areas or territorial waters of a State, which means that 
restricted areas must not be designated over the high seas or in airspace of undetermined 
sovereignty 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Note: Some military transponders may support ADS-B using encrypted messages, but 
this data is not normally decoded or used at all by civil systems.  In many cases, tactical 
military aircraft are not ADS-B equipped or could choose to disable transmissions.  In 
future, increasing numbers of military aircraft would be ADS-B capable, with the ability 
to disable these transmissions.  ADS-B data sharing should not influence the decision by 
defence agencies to equip or not equip with ADS-B.  Moreover, it is possible for States to 
install ADS-B filters that prevent data from sensitive flights being shared.  These filters 
can be based on a number of criteria and typically use geographical parameters to only 
provide ADS-B data to an external party if aircraft were near the boundary. 



 

 

 

 

 

 

 

 

 

 
personnel in each other’s systems and procedures
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for today’s traffic requirements.  
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holistic ‘Metroplex’ planning principles as well as more integrated ATS systems are needed to 
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 regional operations is the configuration of the Sana’a FIR (OYCS), 

segment of the Sana’a FIR, which used procedural ATC standards.  

–

 

40’, E 53 24’ and N 15 00’.  This change 

 



 

 

 

 

 

 

 



 

 

–

–

 

 

 



 

 
on the FAA’s 2011 Mid

used from early 2011.  Based on these inputs, the FAA’s analysis showed that NextGen mid

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 IATA’s initial economic analysis ind

ATM Draft Plan, aviation’s contribution to the Regional GDP will fall from today’s 

 “worst case” scenario this would represent a Regional potential economic 

essential in order to enhance the region’s economic growth. 

 

 

 



Note: prior to implementation, the applicability of PARS should be verified by analysis of 
safety, current and forecast traffic demand, efficiency, predictability, cost effectiveness 
and environment to meet expectations of stakeholders. 

PARS Phase I (expected implementation by 12 November 2015) 

 

 

 

 

 

 

 

 

Note 1: the 100,000 movement benchmark must not be viewed as lessening more 
stringent existing requirements and criteria established by the State, or superseding 
ICAO Annex 14 Volume I requirements, especially with regard to aerodrome 
certification. 

Note 2: the provision of A-SMGCS should be subject to economic analysis  
(ASBU Priority 3).  

 

 
 China (Beijing, Shanghai Pudong and Hong Jiao, Guangzhou, Hong Kong, Xi’an, Shenzh

 
 
 
 
 
 
 
 



 

Note: this does not preclude a State considering implementation of CCO/CDO at other 
aerodromes as appropriate. 
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Note 1: in areas where ADS-B based separation service was provided, the carriage of 
ADS-B OUT using 1090ES with DO260/60A and 260B is recommended. 

Note 2: States should refer to the ADS-B implementation in the ICAO ADS-B 
Implementation and Guidance Document (AIGD).   



 

 

Note: Non-exclusive means that non-PBN aircraft may enter the airspace, but may be 
accorded a lower priority than PBN aircraft, except for State aircraft. 

 

 –
–

 –
–

Note 1: RNP 2 is expected to be utilised before Phase 2, when the RNP 2 instrument 
procedure design,  ATC separation standards and operational approval are in place. 

Note 2: within Category R airspace, transition to RNP 4 or RNP 2 oceanic specifications 
is recommended at the earliest opportunity. RNP 2 oceanic requires dual independent 
installations, plus CPDLC and ADS-C.  

 

 

 

 

 

 

 

 

 



PARS Phase II (expected implementation by 08 November 2018) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: the Asia/Pacific PBN Plan Version 3 required RNAV 1 SID/STAR for 50% of 
international airports by 2010 and 75% by 2012 (priority should be given to airports 
with RNP Approach); and RNAV 1 or RNP 1 SID/STAR for 100% of international 
airports and 70% of busy domestic airports where there are operational benefits by 
2016.   
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Note: the Asia/Pacific PBN Plan Version 3 required RNP APCH (with Baro-VNAV) for 
30% of instrument runways by 2010 and 50% by 2012 (priority should be given to 
airports with operational benefits); and RNP APCH with Baro-VNAV or APV in 100% of 
instrument runways by 2016. 
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Note: prior to the implementation, the applicability of PASL should be verified by 
analysis of safety, current and forecast traffic demand, efficiency, predictability, cost 
effectiveness and environment to meet expectations of stakeholders. 

PASL Phase I (expected implementation by 12 November 2015) 
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Note: the 18th Meeting of the Regional Airspace Safety Monitoring Advisory Group 
(RASMAG/18) determined that the following interface areas required AIDC priority 
implementation in order to reduce Large Height Deviations:

a) Indonesia: between Jakarta and Chennai/Ujung Pandang/Brisbane/Melbourne FIRs; 

b) India: between Chennai and Kuala Lumpur FIRs; 

c) Philippines: between Manila and Fukuoka/Taibei/Hong Kong/Ho Chi 
Minh/Singapore/Kota Kinabalu/ Ujung Pandang FIRs; and 

d) China: between –

i. Urumqi and Lahore FIRs; and 

ii. Beijing and Ulaan Baatar FIRs. 

 

 

 

 

 

 

 

 

Note: guidance on the performance of ATS communication and surveillance systems is 
available in the Global Operational Data-link Document.  



 

 
, inter-alia, 
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PASL Phase II (expected implementation by 08 November 2018) 

 

 

Note: A study of the terminal ATC Sector airspace capacity every 15 minutes is provided 
in Appendix G.

 

 

 

 

 

 

Note: a study of the en-route ATC Sector airspace capacity every 15 minutes is provided 
in Appendix G.

 

 

 

 



 

FRMS – Fatigue Risk Management System



 

Inter-regional cooperation (‘clustering’) for the research, development 
and implementation of ATM projects

 

 

 

Sub-regional ATFM based on system-wide CDM 
serving the busiest terminal airspace and MTF

Demand and capacity balancing will be integrated 
within the ATM system

 
Cross-border/FIR cooperation for use of aeronautical 

facilities and airspace, collaborative data sharing, airspace safety assessment and 
ATM Contingency plannin Collaboration by ANSPs for evaluation and 
planning of ATM facilities

inter 
alia

 Where possible the number of FIRs 
should be minimized particularly along traffic flows. FIRs should not necessarily be 
based strictly on the boundaries of sovereign territories

The optimisation of airspace 
structure through amalgamation and use of technology Optimization of ATM 
facilities through amalgamation and the use of technology, including automation, 
satellite-based systems and remote facilities

While acknowledging sovereignty, airspace will be organized 
globally. Homogeneous ATM areas and/or routing areas will be kept to a minimum, 
and consideration will be given to consolidating adjacent areas



 
Harmonised regional or sub-regional rules and guidelines

Shared ATM operational standards, procedures, guidance materials through 
common manuals and templates

 –



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



The Directors General of Civil Aviation (DGCA) of the Asia and Pacific Regions met for the 46th

DGCA Conference in Japan, 12-16 October, 2009. Recalling that the 45th Conference had endorsed 
the Theme Topic for the 46th DGCA Conference as “Seamless Sky: Bringing Together the Asia/Pacific 
Regions,” Directors General of the Region held a productive discussion focusing on three aspects of 
the “Seamless Sky,” namely Air Traffic Management (ATM), Air Cargo Security, and Aviation Safety, 
and agreed to issue this Kansai Statement. 

standards will be set among States and regions. In this regard, “Seamless Sky” is particularly 

Regarding the aviation safety, we acknowledged the ICAO’s leadership in the improvement 
of aviation safety. We recognized the importance of the member States’ role in ensuring that their 
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Global Air Navigation Plan 

–

Global 
Air Navigation Plan

e) adopt “airborne separation” concepts involving controllers assigning tasks to flight 

25 “airborne separation” and 



based navigation (PBN) is one of ICAO’s highest air 

– –

Global Air Navigation Plan 

evaluation of Member States’ safety oversight capabilities concerning aviation system 
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 regional cooperation (‘clustering’) for the research, development and 

 



d T airspace. An ‘X’ indicates that there is a requirement to upgrade to meet 
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Note: the Taibei FIR was not assessed. 
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Guide for the Application of a Common Methodology to Estimate Airport and ATC Sector 
Capacity for the SAM Region, Attachment 7: Calculation of the Aerodrome Acceptance Rate used by 
the FAA 

Manual on Collaborative Air Traffic Flow Management 
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Note: Given the unique operation environment and constraints of individual States, these 
figures are indicative only and do not represent the same expectation across different 
States in the region 
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This report is the first stage of IATA’s commitment to work with States and other agencies 
to quantify the Seamless Asian Skies (SAS) initiative’s likely benefits. 
 
SAS will improve the efficiency of Asia Pacific’s air traffic management and deliver the 
system capacity to meet the projected future demand. 
 
This initial analysis suggests that if Asian Nations implement the critical ICAO Aviation 
System Block Upgrade (ASBU) elements of the Seamless ATM Draft Plan, aviation’s 
contribution to Regional GDP will increase from 2.2% in 2011 to 4% in 2030. This would 
represent an Overall Aviation contribution of USD 2358.76 billion to the regional GDP for 
the year 2030. 
 
However if Asian Nations do not implement ICAO Aviation System Block Upgrade 
(ASBU), aviation’s contribution to the Regional GDP will fall to 0.8% in the year 2030. 

Clearly, the figures indicate a demand for a sustainable and mutual development of 
aviation infrastructure in the Asia Pacific Region. 
 
The next stage of IATA’s commitment to SAS is to quantify the investment required to 
implement ‘Block 0’ upgrades across Asia Pacific. 
 
Today, most airport and air traffic management upgrades are funded by airport or by the 
State (whether by airline revenue or consolidated funds) and implemented within that 
State. 

Future air traffic management upgrades, as recommended in ASBU, will require a 
Regional solution implemented across a number of States and managed cooperatively 
between the participating Nations. 
 
If aviation is to continue to drive global economic prosperity and social development to the 
extent our community and the world have grown accustomed, especially in the face of 
dramatic regional traffic growth projections and the pressing need for more determined 
and effective climate related stewardship, States must fully embrace the new Block 
Upgrade process and follow a unified path to the future global Air Navigation system. 
 
ICAO Global Air Navigation Capacity & Efficiency Plan, 2013-2028, p24 
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A finding of the second meeting of the ICAO Asia/Pacific Seamless ATM Planning Group 
(APSAPG/2) held in Tokyo 6-10 August 2012 was the need to develop a method to 
assess the economic implications of operational performance as a result of the 
implementation of the seamless operational concept (such as how to set the value of time 
to quantify passenger time savings) within a framework of business cases and cost-
benefit analysis (CBA). 

In accordance with APSAPG/2 agenda Item 3: ‘Drivers for a seamless ATM Environment’, 
IATA made a commitment to work with States and other organizations to define and 
quantify the likely benefits of Seamless ATM across the Asia Pacific region. 

This report provides updated information from the first report which defined and quantified 
the economic benefits/costs of seamless skies in the Asia Pacific region. This is a “high 
level” study defining the overall costs and benefits of implementing ICAO’s ASBUs as a 
framework for the harmonization of ATM. 
 
This updated report illustrates extended economic benefits of upgrading current aviation 
infrastructure in the Asia Pacific region.   
 
It is also a scoping study because it recognizes from the outset that the required 
information to conduct a detailed, step-by-step, analysis of the costs and benefits of the 
ASBU program is not readily available in this region. However, with the continued support 
of Asia Pacific leaders, airlines and ANSPs, it will be possible to collect the data needed to 
complete a detailed CBA of the seamless skies program from the perspective of individual 
airlines, ANSP’s and Airports in the near future. 
 

As CANSO (2012)1 commented, “At the economic and financial level, we may 
understand the costs but do not fully understand the benefits of ATM 
modernisation. Yet, billions are expected to be invested. ATM modernisation 
needs to be supported by a solid business case. ……. “ 

The study’s methodology has been developed in accordance with the principles described 
in ICAO Doc 9161; ICAO Circular 257-AT/106; Eurocontrol (2000) Guidelines for the 
economic appraisal of EATMP projects; FAA (1998) Economic Analysis of Investment and 
Regulatory Decisions; SESAR (2006) Cost Benefit Modeling, and; Boeing C/ATF’s (2000) 
Economic Evaluation of CNS/ATM Transition. 
 
A detailed analysis of seamless skies should utilize the taxonomy of phase-offlight 
efficiency indicators which have been jointly developed over many years by Eurocontrol 
and the FAA2 and which are now being recommended to ICAO’s 12th

 Air Navigation 
Conference to become the common air navigation services (ANS) performance metrics 
and indicators3. The benefits and costs, such as increased capacity, notional cost of delay 
                                                           

1  

2 

 

3  
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per passenger are subsequently monetized to enable financial analysis. This methodology 
provides greater transparency and helps users align the cost of services with the benefits 
provided. 
 

As this initial study has been carried out over a relatively short time frame it therefore uses 
information that is readily available. Where there is an absence of data, the study makes 
assumptions, which are stated in the text. Any assumptions are conservative by design 
and the main results robust. 

The first part of the study represents an aggregation of aviation activity across all the Asia 
Pacific countries. It should be noted there are wide variations in service levels and 
capacity between the States and often even within a single States. 

The second section of the report represents an analysis of ASBU Block 0 Implementation 
into Manila, which is the gateway to the Philippines and a major traffic constraint point. To 
obtain more detailed and widespread CBA analysis requires the submission of historical 
flight data, schedules and demand forecasts from airlines, and projections of project 
costing for ASBU module implementation by ANSPs throughout the region. 
 

When air navigation services projects are publicly funded, a methodology that reflects 
both the public and private benefits and costs of the project should be considered. 
Accordingly, this analysis identifies the benefits of aviation activity to the broader national 
economies. The analysis forecasts the overall contribution of aviation to the regions GDP 
by 2030 based on the expected growth in passenger and cargo movement. 

There are also potential productivity gains for the providers of services, which must be 
taken into consideration. For example, an investment in modern ATS technology may 
reduce the number of air traffic controllers required in the future thereby reducing future 
operating costs. Transportation efficiency benefits may also accrue to operators (e.g. 
airlines) and would include savings arising from the more efficient operation of aircraft, 
and greater service reliability and predictability. 

At a project level, once the benefits and costs have been identified and forecast, in order 
to determine if a project is cost-beneficial, or to assess which option yields the greatest 
net benefits; the net cash stream of benefits and costs is discounted to today’s value to 
produce a single net present value (NPV)4. The preferred option, from an economic 
perspective, would be the one with the highest NPV. 

The need for discounting stems from the fact that the value placed on income and 
expenditures depends on when they occur. One unit of currency to be received a year 
from now is worth less than the value of one unit of currency in one’s pocket today, 
because of opportunities foregone during the year. 

                                                           

4 
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Step 1 - Define the objective 
     Step 2 - Specify assumptions 
          Step 3 - Identify alternatives 
               Step 4 Estimate benefits and costs 
                    Step 5 - Compare the alternatives 
                         Step 6 - Evaluate the outcome 

–
The purpose of a cost benefit analysis is to identify, measure and aggregate the 
incremental costs and benefits associated with the replacement of existing technologies 
and procedures with ASBU Block upgrades to implement Seamless Asian Skies and how 
to use this information to draw conclusions about the expected economic impact on 
governments, ANSPs and users. The objective here is to compare the implementation of 
relevant Block 0 upgrades with a base case5. 

–
Access to the full potential operational benefits of Block 0 upgrades is conditional on a 
broad range of aviation, economic and social policies, primarily national but also, in many 
cases, regional. 

The overall model is generated based on the assumption that all benefits are accumulated 
based on the implementation of all relevant ASBU modules. 

Certain assumption must be made in the calculation of projected benefits such as national 
and regional growth expectations, traffic forecasts, airline fleet configurations, discount 
rate for net present value calculations, etc. 

To compare the implementation of relevant Block 0 upgrades, the base model assumes 
that there will not be any investment made in the region to upgrade current infrastructure, 
and overall aviation contribution will remain constant till the year 2030. 

–
The alternatives available to governments, ANSPs and airlines with regard to the 
improvement of ATM performance through the implementation of ASBU modules as a 
framework for Seamless Asian Skies are: 

In this scenario, the state in the Asia Pacific region maintains the status quo in the face of 
increasing demand on the system. The current infrastructure, which is already insufficient 
to accommodate existing demand, is assumed to remain the same. 

CANSO (2008, p. 7) reported that if the industry was to continue with the existing 
operational environment (business as usual) then the level of global ATM 
efficiency will decrease as additional traffic increases congestion. 

                                                           

5 
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Furthermore, in addition to the increased costs attributable to delays brought about by 
increased congestion, there will also be a negative impact on the nation’s economy from 
lost aviation activity (refer table page 19). These lost aviation activities will reduce catalytic 
affect (tourism).  

 

This scenario considers the implementation of modules of the ICAO ASBUs in accordance 
with regional plans to enhance the performance of the ATM System. The preferential 
basis for the development of the modules relies on the applications being adjustable to fit 
many regional needs as an alternative to being made mandated as one-size fits- all 
application. 

The ASBUs describe a way to apply the concepts defined in the ICAO Global Air 
Navigation Plan (Doc 9750) with the goal of implementing regional performance 
improvements. They include the development of technology roadmaps, to ensure that 
standards are mature and to facilitate synchronized implementation between air and 
ground systems and between regions. The ultimate goal is to achieve global 
interoperability. Safety demands this level of interoperability and harmonization. Safety 
must be achieved at a reasonable cost with commensurate benefits. 

Each block and its underlying components are intended to interoperate seamlessly and 
independently of how they are implemented in neighboring States. 

The modules in each block are grouped to provide operational and performance 
objectives in relation to the environment in which they apply. 

The four performance improvement areas are (refer Appendix D), 
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1. Greener airports 
2. Globally Interoperable Systems and Data – through Globally Interoperable System-

Wide Information Management 
3. Optimum Capacity and Flexible Flights – through Global Collaborative ATM 
4. Efficient Flight Path – through Trajectory Based Operations 

The Aviation System Global Block Upgrade initiative constitutes the framework for a 
regional agenda towards ATM system modernization. Offering a structure based on 
expected operational benefits, it should support investment and implementation 
processes, making a clear relation between the needed technology and operational 
improvement. 

– Note: IATA is seeking the region wide 
implementation of ASBU Block 0 by 2018. 
 
For Block 0, no new airborne technologies are required, although modules may imply the 
deployment of existing technologies to a larger aircraft population depending on chosen 
modules respectively paired with tied benefits. It is therefore critical for all stakeholders to: 

 Fully realizes the benefits and experience of current technology 
 Determine and define future requirements (Blocks 1 and above) based on this 

experience. 

 
It must be recognized by stakeholders that if Block 0 is not implemented as a foundation, 
there is a risk certain functionalities may not be available as enablers for future blocks. 
 



                           Asia/Pacific Seamless ATM Plan V1.0 Attachment 1 

 8 
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In addition, ICAO’s Global Air Navigation Capacity & Efficiency Plan 2013-2028 (in draft) 
reinforce the dependencies between modules stating that they are: 

 Essentially Dependent, and 
 The benefits of each module are mutually reinforcing, i.e. implementation of one 

module enhances the benefits achievable with the other modules. 

 

Source: ICAO (2012) Global Air Navigation Capacity � Efficiency Plan 2013-2028, p 12� (in draft). 
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As the implementation of Blocks 1, 2 � 3 are dependent on the successful implementation 
of Block 0 modules this analysis will focus on a comparison between the costs and 
benefits of implementing the Block 0 modules up until 2018 to achieve seamless skies, 
with their non-implementation or the businesses-as-usual case. 

Growing delays threaten the competitiveness of national economies, by limiting the ability 
of the air transport system to serve the needs of the nation’s economy. The growth in 
gross domestic product (GDP) and air travel demand are closely linked (Oxford 
Economics, 200�). A recent study that examined the interdependency of air transportation 
and economic activity in 13� countries (Ishutkina, 200�) revealed a correlation coefficient 
of 0.�� between air transportation passengers and GDP using world aggregate time-
series data during the 1��0-200� time period. 

�owever underpinning this strong correlation are many factors that can either stimulate or 
suppress the development of a nation’s air transportation system in the shorter term. 
These factors are categorized as either Supply Side or Demand Side. 
 

  
 
�egulatory Framework 

 Ownership �estrictions 
 Safety and Environmental 

�estrictions 
 Geopolitical and Security 

�estrictions 
 
Infrastructure Capability 

 Airport infrastructure Capacity 
 Air Navigation Services Capability 
 ATM Shortage of personnel  

 
Airlines 

 Airline Business Factors 
 Perceived airline�fleet safety 
 Insufficient fleet capacity (due to lack 

of finance, external factors) 
 

 
Direct Factors 

 Exogenous Demand Shocks 
 Economic downturn (domestic or 

non-domestic) 
 Political�Economic sanctions 
 Competition of other transportation 

modes 
 Civil Unrest or War 

 
Indirect Factors 

 Political or Macroeconomic factors 
 Exchange rate Fluctuations 

Adapted from (Ishutkina, 200�) 

While each (or a combination) of the above factors, will at various times, effect the growth 
of a nation’s aviation activity, from a long-term perspective Air Transportation growth is 
closely aligned to GDP growth. 

�owever, the scope of this study is to evaluate the costs and benefits of the seamless 
skies initiative through ASBUs to improve Airport Capacity � Air Navigation Services 
Capability 
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Increasing the overall capacity and efficiency of the aviation system in order to 
accommodate forecast growth in traffic is the principle driver of the Seamless Asian Sky 
(SAS) initiative. SAS is helping to define the way forward by harmonizing procedures and 
interoperable technology between states, bearing in mind it needs to be cost efficient at 
the same time. 

“Aviation is a vital part of Asia’s economy, supporting 24 million jobs and nearly half-a-
trillion dollars of GDP. Connectivity, facilitated by aviation, is a critical link to markets and 
a generator of wealth—both material and of the human spirit. Ensuring the timely 
development of sufficient and cost-efficient infrastructure capacity is a priority for the 
continued successful growth of air transport in Asia- Pacific…We must not repeat the 
mistakes made in Europe where efforts to implement a Single European Sky are stalled 
because states are not delivering…. Asia –Pacific is not immune to air traffic congestion 
issues and these will continue to grow if they are not well managed with a regional 
perspective.” said Tony Tyler, IATA’s Director General and CEO. 

In an endeavor not to repeat the mistakes of Single European Skies, which continues to 
suffer from fragmentation of airspace that caused 1�.� million minutes of delays in air 
traffic flow management in 2011�, an analysis to identify the primary areas of capacity 
constraint and inefficiency in the system is required. 

In 1��� the Intergovernmental Panel on Climate Change (IPCC) estimated global ATM 
inefficiency to be between �-12� , with large variations by region and by airport. Since 
then efficiency has improved by 4�  with the introduction of procedures such as ��SM. 
CANSO (2012) estimate worldwide ATM system fuel inefficiencies are currently between 
� and 8�. 
 
There continues to be intense pressures on governments to further improve ATM systems 
around the world and recover the remaining inefficiencies.  
Pressure on ATM system performance comes from: 

 Airlines need for increased efficiency and capacity in the system� 
 Some ATM systems that are becoming antiquated and costly to maintain� 
 Multiple parties actively advocating individual technology ‘solutions’ 

To increase ATM performance CANSO (2012, p10) believes stakeholder collaboration is 
required to plan a phased approach to implement, 

 ANSP enhancements that safely increase ATM efficiency and global 
interoperability 

 ANSPs to provide enhanced services to ‘better equipped’ aircraft as a means of 
capacity and efficiency improvement 

 Better management of fuel efficient delay absorption into congested terminal areas 
 Fuel efficient flight tracks while maintaining noise consequences near airports 
 �egional solutions across major traffic flows (MTF) 

ICAO’s ASBU initiative is such a programme framework that develops a set of ATM 
solutions or upgrades that exploits current equipage, establishes a transition plan and 

                                                           

6 



                           Asia/Pacific Seamless ATM Plan V1.0 Attachment 1 

 12 

enables global interoperability. The ASBUs comprise a suite of modules organised into 
flexible and scalable building blocks, where each module represents specific, well 
bounded improvements that enable capacity related and�or efficiency related benefits. 

The quantification of economic benefits is based on capacity and efficiency 
considerations. Examples of benefits are, 

 Capacity �elated 
o Capacity of en-route airspace and airports 
o �eduction in Separation Standards 
o Decision Aids 

 Efficiency �elated 
o Direct �outing 
o Optimum trajectory 

Implementing ASBU will bring in aforementioned benefits to the region’s aviation capacity 
and efficiency. 

The Cost Benefit Study shows that upgrading the current aviation infrastructure to raise 
system’s capacity to meet the future demand will increase overall aviation contribution to 
regional GDP from USD 4�0 billion in 2010 to USD 23�8.�� billion by the year 2030. 

Implementing ASBU will increase overall aviation contribution to 
regional GDP at USD 2358.76 billion by the year 2030. 

Furthermore, increasing system capacity to accommodate future demand will also 
increase overall aviation contribution to the regions GDP from present 2.2� to 4�  by the 
year 2030. 

Successful investment in ASBU will raise overall aviation 
contribution to 4% of the regional GDP by the year 2030. 

Capacity is defined as the maximum number of aircraft that can be accommodated in a 
given time period by the system or one of its components (throughput). The term capacity 
can be used to refer to a number of factors, any of which could be the limiting factor that 
might place a constraint on the amount of air traffic that can be handled, e.g. airspace 
capacity, airport capacity, controller capacity or equipment capacity. 

The Asia Pacific region is expected to be the fastest growing region in the world for air 
transport over the next 20 years with demand increasing by over ��  per annum. The 
number of passengers per inhabitant is expected to increase by 1�0�, from 0.1� to 0.44 
(trips�person�year), in the next 1� years (Oxford Economics, 2008:4�). The magnitude of 
the shift towards the region can be seen in the growth of middle-class consumers. An 
expanding middle class can use its increasing purchasing power to buy high-value 
products and services, be increasingly mobile, and help drive growth. 
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Growth of the ‘Middle Class’

According to ICAO’s Asia Pacific Area Traffic Forecasting Group (APA TFG) �eport (Sept, 
2012:2�), Intra-Asia�Pacific passenger aircraft movements are expected to increase from 
some 1,114.� thousand in 2011 to about 3,11�.� thousand movements by the year 2032, 
at an average annual growth rate of �.0 per cent. The growth rates for the intermediate 
periods of 2011-2022 and 2022- 2032 are �.� and 4.4 per cent, respectively. 

 
Source: ICAO 

 
�owever, it is unlikely these forecasts will eventuate due to the “bottlenecks” or 
constrained demand that already exist throughout the region.  

Eurocontrol (1���:40) define three types of constrained demand as, 
 

Excess demand may be accommodated by allowing delays to build up during the 
peak period then recovering during the subsequent “quiet” period;

 If capacity is, on a regular basis, 
insufficient to meet demand at certain times of the day, airlines may be forced to 
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operate services at less busy times (demand spreading) or to fly non-optimum 
routings� 

 Demand may exceed capacity to the extent that 
there are simply no available slots for further traffic, and therefore demand 
spreading and re-routing are not possible. In this case airlines would be unable to 
satisfy any additional demand from passengers for further services. 

Un-accommodated demand across the Asia Pacific region can be seen in an examination 
of the busiest city-pairs. As an example, the top �0 city-pairs that transited the �ong �ong 
FI� during a sample week 1-� �uly 2012 (as per Table 1� of the aforementioned APA 
TFG report) show that every airport on the list is classified as an IATA �evel III airport8, 
with the exceptions of Macao, Osaka � �aohsiung �evel II, and Ching Chuan �ang 
(Military), Anchorage and Busan. A similar picture is painted in the report for aircraft 
transiting Bangkok, Fukuoka and �olkata FI�s.  

Without airport capacity enhancement through the construction of additional runways or 
the implementation of ICAO ASBU upgrades such Airport Collaborative Decision Making 
(A-CDM) and Arrivals Management (AMAN/DMAN), increases to one operator’s 
schedules can only be made at the expense of another’s. 

Traffic Growth is possible only if there is sufficient aviation infrastructure present in the 
form of: 

 Airport capacity 
 Air Navigation System Capability 

Many airports in the Asia Pacific �egion are currently operating at nearly full capacity due 
to a long history of traffic growth, while land availability and environmental constraints 
have hindered expansion. IATA lists 42 �evel III and 20 �evel II airports in the region�. 
The infrastructure at these airports is not able to accommodate all of the demand and slot 
availability is subject to coordination and allocation. 

The region also suffers from a high degree of variance in Air Navigation Services 
capability. The lack of sufficient communications, navigation and surveillance and air 
traffic management (CNS�ATM) capability at various locations affects the system’s 
throughput, thus causing increased delays and adds to airline costs. Inadequate aviation 
infrastructure is also detrimental to the overall air transport system safety and its 
perception by the flying public. In particular air travel advisories are typically based on the 
country’s total level of safety. 

As Ball et al (2010:1) noted, “It is widely recognized that delay increases nonlinearly as 
demand approaches the capacity in the system (figure below). If current demand in the 
                                                           

8 A �evel 3 airport is one where: 
a) Demand for airport infrastructure significantly exceeds the airport’s capacity during the relevant 

period� 
b) Expansion of airport infrastructure to meet demand is not possible in the short term� 
c) Attempts to resolve the problem through voluntary schedule adjustments have failed or are 

ineffective� and 
d) As a result, a process of slot allocation is required whereby it is necessary for all airlines and other 

aircraft operators to have a slot allocated by a coordinator in order to arrive or depart at the airport 
during the periods when slot allocation occurs. 

� refer to http:��www.wwacg.org�FTable�ist.aspx�list��2 for list of Airports 
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system is D1 with delay at delay1 level, it is likely that, without substantial upgrades to 
aviation infrastructure, such growth (for example, to D2) would result in flight delays far in 
excess of any we have hitherto experienced (delay2)”. 

 
Source: 

Ball et al 2010
 
The figure above could also be illustrative of a major traffic flow route who’s capacity has 
been increased from point D2 to D3 through a reduction in enroute separation standards 
associated with the implementation of full surveillance coverage e.g. ADS-B, or �NP 
routes with ADS-C � CPD�C capability. Airlines then have the ability to increase existing 
schedules with a commensurate reduction in delay until the future system’s capacity is 
reached. 

It is this exponentially increasing delay that leads to a serious concern among users that 
system capacity must keep up with demand. Thus, capacity constraints in the system take 
on a level of urgency considerably higher than efficiency constraints, which grow linearly 
with traffic demands. (Allen, �araldsdottir, �awler, Pirotte, � Schwab, 1���) p. �.  

It is important to distinguish between operating costs caused by lack of capacity 
from cost due to procedural inefficiencies. Allen, et al (1997) p5. 

To accommodate capacity limitations at an airport or through airspace, aircraft may be 
required to wait (hold) on the ground prior to departure (at gate or on taxiways)� deviate en 
route, or complete holding procedures prior to arrival. When traffic demand approaches 
available capacity, there is some necessary increase in congestion and fuel inefficient 
delays to maximize use of available capacity. This congestion reduces efficiency and 
increases CO2 emissions. 
 

As the number of flights increases per year, a number of capacity constraints are affecting 
the efficiency of the air transportation system, as well as its ability to expand further. The 
two main constraints are airport runway capacity (the number of takeoffs and landings that 
can be performed per hour), as well as terminal area and enroute capacity. �esearch into 
the identification of these capacity constraints, as well as potential ways of removing 
bottlenecks from the air transportation system, require the improvement of infrastructure 
and technology, and�or the adoption of new procedures. 
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As mentioned earlier, the Asia Pacific region boasts �2 level III or II airports, which 
indicated demand is beyond capacity in many countries. In addition many major traffic 
flows (MTF) are subjected to lengthy delays (e.g. Bay of Bengal) due to capacity 
limitations. Unless capacity constraints are identified and their performance elevated, 
national economies will suffer significant losses due to aviation activity stagnation. 

Prudently and in accordance with Ishutkina’s (2009) long-term findings, conservative 
national GDP growth rates have been used as opposed to aviation industry forecasts of 
aviation growth (e.g. Boeing � Airbus). In addition Oxford Economics’ average Aviation 
Contributions to GDP have been used as proxies, where none exist.  

The net overall opportunity loss caused by stagnated aviation infrastructure facility to the 
economic benefits to Asia Pacific countries is valued at USD 1888.�� billion for the year 
2030. 

If no action is taken, the lack of aviation capacity will cost Asia 
Pacific economies an opportunity loss of USD 1888.76 billion. 

Aviation’s overall contribution to Asia Pacific regional GDP will reduce from current 2.2� 
to 0.8�  by 2030 if investment to increase aviation capacity and efficiency in infrastructure 
is not made. 

Failure to invest in aviation capacity will reduce overall aviation 
contribution to 0.8% of regional GDP by the year 2030. 

A consequence of reduced GDP growth is that the emerging economies of the last two 
decades risk becoming ensnared in ‘the middle-income trap’, in which middle-income10

 

countries don’t quite push through to high-income status. 

Unfortunately many middle-income countries11
 have seen infrastructure gaps develop and 

widen. While the existing aviation infrastructure of many countries is inadequate to 
accommodate the increased passenger and freight transportation, the middle-income trap 
is avoidable12

 if governments act early and decisively to improve access to infrastructure. 
The ‘trap’ can be mitigated to some degree with continued investment in infrastructure to 
improve regional connectivity (Ag�nor, et al, 2012). 

                                                           

10 

11 

12 
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Comparison of overall aviation contribution with and without investing in ICAO ASBU 

While simply increasing public investment in infrastructure has often been advocated as a 
strategy for development, research shows that the effect of such investment critically 
depends on the efficiency of the existing infrastructure network (�iojas, 2003). The 
seamless skies initiative is designed to improve the efficiency of air navigation services 
through increased harmonization and interoperability and flight path optimization. 

A cornerstone of seamless skies is that ATM service delivery management will operate 
seamlessly from gate-to-gate for all phases of flight and across all service providers 
(ICAO, 2008). In order to measure the success of seamless skies ANSPs and Airlines 
need to have quantifiable targets for efficiency and costs in order to develop a sound cost 
benefit analysis. 

The Single European Sky (SES) program for example has set aspirational targets for 
efficiency as a threefold increase in capacity and significant reduction in delays, while the 
USA’s NextGen program is expecting a 35% reduction in delays by 2018 whilst increasing 
capacity. SES and NextGen also expect to cut costs through delay reduction by EU� 2�0 
Million and USD 23 Billion respectively. 

From the perspective of a cost-benefit analysis, ATM Efficiency (Economic, Operational, 
Technical and Airspace) is of prime importance in order to: 

 Improve cost-effectiveness� 
 Optimize capacity � minimize delays� 
 �educe flight inefficiency and minimize environmental impact� 
 Improve predictability of operations� 

The quantification of ATM efficiency is most readily addressed through the single-flight 
perspective. Its value rests in reducing direct operating costs (DOC) by optimizing flight 
path trajectory and by eliminating excess flight time, route distance, and fuel usage at 
non-optimum speeds and altitudes. Because airlines fly millions of single operations per 
year, small incremental DOC savings on every flight can add up to significantly improved 
financial performance (C�AFT, 1���). 

Therefore the unit of measure used to define ATM efficiency from gate-to-gate, is a single 
‘optimal’ or ‘ideal’ flight that is not subjected to any delays and allowed to fly via the most 
direct path with continuous climb and descent profiles. 
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ATM efficiency is defined as the ratio between actual flight time and an ‘ideal13 ’ or 
‘optimum’ flight time. The ‘ideal’ flight can then be disaggregated into different phases of 
flight, which follows the work of Boeing’s CNS/ATM Focused Team (C�ATF) in the late 
nineties, Eurocontrol � FAA (2012), and Boeing � CANSO (2012) 

 
 

 
(Adapted from Eurocontrol � 

FAA (2012, p. 24), p.24 

ATM system inefficiencies can be analysed gate-to-gate within the following phases of 
flight, 

1. Planning, pre-flight and gate departure 
2. Taxi-out 
3. Departure 
4. Enroute (including Oceanic) 
�. TMA (descent and arrival) 
�. Taxi in 

According to Boeing � CANSO (2012) p12, the inefficiencies for each phase of flight are 
defined as the difference between actual travel time, travel distance, or fuel use against 
an unimpeded or benchmark travel time, travel distance, or fuel use. The difference 
between actual travel time and benchmark travel time is delay.14 
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Inefficiencies in the different flight phases have different impacts on aircraft operators and 
the environment. Whereas ATFM related holdings result in departure delays mainly 
experienced at the stands, inefficiencies in the gate-togate phases generate additional 
fuel burn, which also has an environmental impact through gaseous emissions (mainly 
CO2), 

�educing gate�surface delays (by releasing too many aircraft) at the origin airport when 
the destination airport’s capacity is constrained potentially increases airborne delay (i.e. 
holding or extended final approaches). On the other hand, applying excessive 
gate�surface delays risks under utilization of capacity and thus, increases overall delay. 
The aim is to keep aircraft at the gate in order to minimise fuel burn due to departure 
holdings at the runway. 

The impact of ANSPs on taxi times is marginal when runway capacities are constraining 
departures. �owever, data on taxi delays is useful in developing policies and procedures 
geared towards keeping aircraft at the gate longer, in readiness for the implementation of 
Airport Collaborative Decision Making (ACDM). A-CDM initiatives try to optimise the 
departure queue while minimizing costs to aircraft operators. 

The results of the combined Eurocontrol � FAA (2012) study on ATM performance found 
the taxi-in and the TMA departure phases (40 NM ring around departure airport) generally 
not considered to be large contributors to ATM related inefficiencies. 

In addition to time delays and horizontal inefficiencies are vertical inefficiencies, which 
comprise of two components. 

1. Flight level capping: the flight can’t reach its optimum cruising level during the flight 
2. Interrupted climb�descent: during the climb or descent phase, the flight is kept at a 

suboptimal flight level (Intra-flight vertical inefficiencies) 

A Eurocontrol, P�C (2008) study found vertical flight inefficiencies increased fuel burn by 
less than 0.�� (Average 23kg�flight). �owever it should be noted that study was 
conducted in airspace with full surveillance and ��F communication coverage –a similar 
study conducted across Asia Pacific airspace with limited surveillance and communication 
coverage would be expected to result in much higher fuel burn figures. Nevertheless, 
while vertical flight inefficiencies do generate some negative impacts they remain 
relatively small when compared to other types of inefficiencies (horizontal, taxi time, 
airborne delays). 

While vertical flight inefficiencies will not be analyzed in this study, there is scope for 
improvement, and more work on vertical flight inefficiencies and the potential benefits of 
implementing Continuous Climb Operations (CCO)1�

 and Continuous Descent Operations 
(CDO), as per ASBU B0-20 and B0-0� respectively, would form a more complete picture. 
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The objective of analyzing Enroute flight inefficiency is to: 
 Calculate performance indicators that measure flight inefficiency, 
 Identify areas in the Asia Pacific region where ATM system performance 
 could be improved, 
 Assess economic impact of flight extension on airlines and environment. 

The horizontal component of optimum trajectories has been defined by previous studies 
(E.g. �ettunen, et al. 200�� Boeing � CANSO, 2012� Eurocontrol � FAA, 2012) as the 
great circle distance. In a simplified view of aircraft flight management, this direct route is 
considered as the cheapest option, as it minimizes fuel costs. In reality, aircraft often do 
not follow this direct route since airlines have to make tradeoffs between several factors, 
such as meteorological conditions, which may lead to definitions of optimum, which differ, 
from great circle distance. �owever, great circle distance provides the advantage of being 
a constant benchmark (independent of individual strategies) against which actual 
trajectories can be compared from year to year. 

 

The �PI used for horizontal en route flight efficiency is enroute extension. Enroute 
extension is defined as the difference between the length of the actual trajectory (A) and 
the Great Circle Distance (G) between the departure and arrival terminal areas (radius of 
40 NM around airports) (Eurocontrol � FAA, 2012:4�). 

Fragmentation of airspace and military restricted airspace play significant roles in 
increasing enroute inefficiencies and limits the ability of the enroute facilities to support 
airport throughput. 

TMA inefficiencies are defined by the average “additional” time beyond the unimpeded 
transit time for each airport within the last 100Nm of flight.  

The additional time is used as a proxy to measure the tactical management initiatives 
(TMI) used at an airport irrespective of local ATM strategies (sequencing, flow integration, 
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speed control, mile-in-trail, holding) (refer Annex I�, Eurocontrol � FAA, 2012 for detailed 
EU methodology). The fragmentation of Asia Pacific airspace is expected to be a 
significant contributor to TMA inefficiencies as the support of the en route function is 
limited and rarely extends beyond the national boundaries. �ence, most of the 
sequencing is done at lower altitudes around the airport. 

This conceptual framework enables operational performance to be measured in a 
consistent way and ATM best practices to be better understood. 

While the estimated total ATM inefficiency pool and associated fuel burn in more 
developed aviation systems such as the US and Europe are similar (estimated to be �-8� 
of the total fuel burn), it is expected to be higher across the Asia Pacific region due to the 
diverse levels of CNS�ATM infrastructure and institutional fragmentation. 

The analysis of aircraft operations, broken down by phase of flight (i.e. pre-departure 
delay, taxi-out, en route, terminal arrival, taxi-in, and arrival delay), will reveal the 
strengths and weaknesses or bottlenecks of the ATM system at various locations in the 
Asia Pacific region. 

The subsequent implementation of associated ASBU Block 0 modules, which utilize 
today’s best practices, existing technology and operational concepts, should elevate the 
performance of ATM across Asia Pacific in the relative short term in a standardized, 
harmonized manner to achieve seamless operations. 
 

As previously mentioned, delays and their subsequent costs increase exponentially as 
demand approaches the capacity limits of the system. As these levels are approached, 
aircraft must wait to use the system, or various parts of it, until they can be 
accommodated. These delays impose costs both in terms of aircraft operating expenses 
and the value of wasted passengers� time. 

Estimation of the delay benefits of new infrastructure projects or procedures requires 
measurement of the aggregate annual aircraft operating time and passenger time which 
the new proposal will save. 

The saving is the difference between the delays currently experienced and those, which 
would be experienced with the proposed new project or procedures. Once determined, the 
value of this saved time can be valued in dollars using standardized values (FAA, 1��8). 

A recent study by the University of Westminster (2011)1�
 evaluated the costs of delay by 

four flight phases: at gate, taxi, Enroute extension, and TMA. 
These costs are dominated primarily by passenger costs, and then fuel burn differences. 
Only tactical costs (marginal costs) incurred on the day of operations are considered in 
this study – network effects and strategic effects have been omitted. 
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As of 2 Nov 2012 (IATA � Platts) 
 USD �124.�� barrel or 
 USD �0.�82��kg 

The cost of fuel burned per minute is calculated for the three off-gate phases. The at-gate 
calculations assume the engines and APU are off. As a proxy for fuel burn rates for 
individual aircraft types at varying weights and altitudes this analysis will use average fuel 
burn rates representing a ‘standard’ aircraft in the system as established by Eurocontrol � 
FAA (2012), p�2. 

Standard aircraft fuel burn 
 Taxi � 1�kg�min 
 Enroute � 4� kg�min 
 TMA holding � 41kg�min 

 

Flight and ground cost per block hour1�
 that are linked to the operation of an aircraft, such 

as fuel, aircraft parking, air bridges and maintenance costs (refer Appendix B for more 
detail) 

Marginal Cost (Tactical) USD �11.8 �Nm (for track extension calculation) 

The passenger value of time is an opportunity cost, which corresponds to the monetary 
value associated with a traveler during a journey. This value of time is approximately 
equal to �0 per cent of the wage rate (Peterson, et al, 2013) 

According to the Air Transport Association of America, the passenger value of time is 
USD� 33 18 � passenger �hour. Eurocontrol value the opportunity cost of passengers 
similarly at €24.20 (USD$ 32/passenger/hour) baseline case, and €3.90 (USD $5.13) low 
scenario. 

The diagram below provides an overview of Gross National Income (PPP) per capita. A 
valid argument could be raised for more similar average incomes for airline passengers 
across all regions, however due to a lack of research on air passenger incomes outside of 
the USA and EU, Eurocontrol’s low scenario amount USD � �.13�passenger�hour will be 
used for prudence (Note this figure is expected to produce a result on the extreme low 
side – a more appropriate figure is being sought). 
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Source ICAO: 200� 

 Passenger - Average approx. ���  (International and Domestic) 
 Cargo - approx. �1� Available Freight Tonne kilometers (ATF�) 

Source: IATA, Asia Pacific 2011-2012 

Therefore the average passenger cost per aircraft with an average of 1�� passengers, a 
load factor of ��� and USD � �.13 per hour � (1���0.����.13)�USD ���� per hour � 
USD� 10.�3�aircraft�minute. 

The implementation of ABSU Block upgrades will require investment decision to be made 
by ANSPs. Cost categorisations include, 

 ��D Costs 
 Implementation Costs (refer Appendix C for indicative list of CNS�ATM costs) 
 Operational Costs 
 Overheads 

As these costs are context and environmental specific, an accurate CBA requires detailed 
data from each country. 

1�8� 1��� 200�
Passenger �oad 
Factor �8� ��� ��� 

Aircraft Utilization 
(hours�aircraft�year) 2,1�3 2,��0 3,�02 

Average aircraft 
Capacity 181 1�1 1�� 
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A comparison of the benefits achieved between the ‘business as usual’ case and the 
implementation of Block 0 ASBU across in the Philippines provides an illustration of the 
net benefits of the ICAO model. 

The four busiest airports in the Philippines – Ninoy Aquino International (NAIA)(Manila), 
Mactan-Cebu International, Francisco Bangoy (Davao) and Diosdado Macapagal (Clark) – 
handle nearly 28 million passengers per year.�0� of these passengers pass through 
NAIA (���) and Mactan-Cebu (1��) airports, with �0� of the total domestic passengers. 
 

 
Source: IATA 
 
Accordingly, the continued growth of aviation activity at these airports is vital to the 
Philippines economy. As indicated in Oxford Economics’ (2011) report, the aviation sector 
contributes PHP 35.5 billion (0.4%) to Philippine GDP, and with the addition of ‘catalytic’ 
benefits through tourism the overall contribution is raised to P�P 1��.2 billion or 2.4�  of 
GDP. 
This analysis has been completed but has yet to be shared with relevant stakeholders to 
verify the assumptions and accuracy of the output. 

Fuel savings achieved by implementing ASBU Block 0 into NAIA airport are: 
 Taxi out Phase SBU TMA Phase 
Without implementing A 2�,01�,000 kg ��,2�1,400 kg 
With implementing ASBU �,�04,300 kg 1�,��8,420 kg 
Fuel Savings  1�,�12,�00 kg 41,482,�80 kg 

Total Fuel savings: �0�,���,�80kg 

Fuel Cost: USD �0.�82��kg 

Total savings on Fuel: � ��,�40,4�4 

CO2  emission: 3.14� kg per kg of fuel  
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 Total CO2 reduced: 1�2,0�� Tonne 

 Opportunity cost of delay to passengers (based on low scenario) 
 

 

 

Annual Passenger Opportunity Costs: USD � 2�,2��,��� per annum. 

Total Benefit of Implementing ASBU Block 0 to the users of NAIA is USD� 8�,21�,41� per 
annum. 
 

The cost of not implementing ASBU Block 0 to the users of 
NAIA is USD$ 85.2 million per year 
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Flight and ground cost per block hour1�
 that are linked to the operation of an aircraft, such as fuel, 

aircraft parking, air bridges and maintenance costs. 
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Note: 2000 figures require updating to 2012 (Source: A��PI�G�4-WP�28) 
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.

4.4 The updated List of Air Navigation Deficiencies in the ATM/AIS/SAR fields is in 
Appendix A to the Report on Agenda Item 4.

4.6 The meeting noted that the air navigation deficiencies listed in Appendix B1 were 
forwarded to the concerned States by the Regional Office for providing the corrective action plan. 
APANPIRG agreed to combine the two lists of deficiencies B and B1 into one list B and adopted the 
Conclusion 

–

4.7 The updated List of Air Navigation Deficiencies in the AOP field is in Appendix B to 
the Report on Agenda Item 4.

Deficiencies in the CNS field

4.8 The meeting noted the list of Air Navigation Deficiencies in CNS field which was 
reviewed and updated by CNS/ SG/17. 



–

 

 

 

 



 

 
Pakistan’s side. No further progress 



4.26 The updated List of Air Navigation Deficiencies in the CNS field is given in 
Appendix C to the Report on Agenda Item 4.

Deficiencies in the MET field

4.27 The meeting noted the list of Air Navigation Deficiencies in MET field which was 
reviewed and updated by MET/SG/17. 

4.29 The updated List of Air Navigation Deficiencies in the MET field is given in 
Appendix D to this paper.

 ATM/AIS/SAR, AOP, CNS and MET Deficiency List 

— — — — — — — —
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