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SUMMARY 

This paper outlines the Infrastructure Development, ATM improvements, and Capacity 
Enhancements in the South Asia/Indian Ocean Area in the last decade. The paper also 
examines what the current and potential benefits are, to users.  

This paper relates to –   
 
Strategic Objectives: 

A: Safety – Enhance global civil aviation safety 
C: Environmental Protection and Sustainable Development of Air Transport – 

Foster harmonized and economically viable development of international civil 
aviation that does not unduly harm the environment 

 
Global Plan Initiatives:  
GPI-1  Flexible use of airspace  
GPI-2  Reduced vertical separation minima 
GPI-3  Harmonization of level systems 
GPI-5  RNAV and RNP (Performance-based navigation) 
GPI-6  Air traffic flow management 
GPI-7  Dynamic and flexible ATS route management 
GPI-8  Collaborative airspace design and management 
GPI-9  Situational awareness 
 
GPI-12  Functional integration of ground systems with airborne systems 
GPI-17  Data link applications 
GPI-21  Navigation systems 
GPI-22  Communication infrastructure 
 

 
 
1. INTRODUCTION 
 
1.1 The route structure over the Bay of Bengal, Indian sub-continent and Arabian Sea 
airspace had remained fairly static in the years up to 2002. Only minor changes were made to the 
route structure such as the introduction of UM501, an RNP4 route across the Bay of Bengal on 13 
September 1999. Major changes only occurred in 2002 with the implementation of the “EMARSSH” 
routes and RVSM, a year later.  
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2. DISCUSSION 
 
EMARSSH route structure and RVSM 
 
2.1 The ASIA TO MIDDLE EAST/EUROPE, SOUTH OF THE HIMALAYAS 
(EMARSSH) route structure was implemented on 28 November 2002 in the airspace between 
Australia, South East Asia, Bay of Bengal, Continental India and the Middle East. This was a major 
and timely step in route development, which brought much needed relief to an airspace with an 
overburdened and archaic route structure designed for the propeller driven and first generation jet 
aircraft. (Fig 1) 

 

     Fig 1 

2.2 The revised ATS route restructure which linked Australia, Asia, the Middle East and 
Europe was designed with the main trunk routes laterally separated by 50nm or more, taking into 
account modern day aircraft with RNP 10 navigational performance capability. In implementing this 
route structure, States in charge of the FIRs concerned had also issued AIP Supplements indicating 
the requirement for flights to be appropriately certified to operate on the routes identified as RNP10 
routes. However, the objective then (2002) was to apply 50nm lateral separation only and not 50nm 
longitudinal separation on these RNP 10 routes, as Direct Controller Pilot Communications (DCPC) 
was unavailable across some stretches of the long haul routes.   

2.3 The implementation of the EMARSSH route structure (Fig 2) was followed closely 
by the implementation of RVSM in the area on 27 November 2003. This increased the number of 
flight levels available and provided much needed and better access to more economic levels for long 
haul flights.  
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     FIG 2 

Air Traffic Flow Management (ATFM)  

2.4 However, despite the route structure improvements and capacity enhancements as a 
result of RVSM implementation, long haul flights across the Kabul FIR departing in the late evenings 
from South East Asian airports bound for Western Europe, were still plagued by long delays, 
uneconomic flight levels, and on occasions, lengthy re-routes resulting in costly unscheduled stops 
before the destination aerodrome.  

2.5 The delays were caused by a number of factors some of which are as follows: 

• Kabul FIR did not implement RVSM (until 2011) 

• Bunching of flights into airline preferred routes over Kabul FIR 

• Bunching of flights in the Bay of Bengal, area due to airline preferred routing and 
scheduling to arrive at European airports after night curfew hours.  

• Inability of heavily laden long haul flights to operate at higher band of RVSM levels 
in the first few hours of their flight.  

• Inability of the adjacent ACCS to coordinate these departing flights to achieve a 
better flow.   

• Insufficient routes through Kabul FIR 

 

EMARSSH ROUTES 
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2.6 ATFM in the form of a slot allocation system was introduced in 2006 as a means of 
establishing an orderly flow of traffic through the Kabul FIR for the busy midnight hours. This was 
the result of a collaborative effort by the region with AEROTHAI developing the slot allocation 
system named BOBCAT, and providing ATFM services at the ATFMU hosted in Bangkok.  

Central Reporting Agency (CRA) 

2.7 At around the same time, it was also found necessary for a Central Reporting Agency 
(CRA) to be established. BBACG/13 had recognized that the establishment of a CRA was critical to 
enabling States to meet the Annex 11 safety monitoring provisions required to implement operational 
ADS and CPDLC systems. The CRA performs the essential technical analysis of the performance of 
these systems and undertakes the investigation of system failures and other technical malfunctions. 
This was essential to trace the cause of problems whether in the aircraft or ground systems, and to 
initiate remedial action by the responsible parties. Through the collaboration of IATA India and Sri 
Lanka, a scheme was devised which enabled the funding mechanism to be established for IATA to 
obtain CRA services from Boeing, which offered the technical expertise.  

Bay of Bengal Reduced Horizontal Separation Task Force (BOBRHST/F) 

2.8 In 2009, the region saw the need to reduce the longitudinal separation between flights 
with no closing speed to 50nm from 80nm in order to enhance the airspace capacity even further. 
Hence the convening of a special Task Force called the Bay of Bengal Reduced Horizontal Separation 
Task Force (BOBRHST/F). Arising from the work of the Task Force, agreement was reached to apply 
50nm longitudinal separation across selected routes. However, there had been some issues in the 
implementation which require further investigation and consultation. The Task Force will be 
dissolved, following the 7th meeting.  

Benefits 

2.9 The Meeting will note that it required several major initiatives over the past 10 years 
to arrive at where we are today. Undeniably, there were huge benefits both to the airlines and ATM, in 
terms of safety, regularity and efficiency.  

• The revised ATS routes provided airlines with a set of regional routes all the way 
from Australia through the Middle East, leading to the Western Europe which gave 
them flight planning flexibility.  

• RVSM doubled flight level availability over the region and provided Indian FIRs the 
capacity and flexibility to handle the huge increase in domestic air traffic in the last 
decade.  

• ATFM provided relief to long haul westbound flights to Western Europe from South 
East Asia and the Indian continent for airlines operating during the busy midnight 
hours. Prior to the introduction of ATFM for the area, flights were subject to lengthy 
delays at departure aerodromes, inability to access economic flight levels, and on 
occasions, subject to reroutes resulting in technical stops at midway aerodromes for 
refueling. ATC was also subject to difficulties in managing the routes in this flow, 
which converged at various chokepoints along the way to Kabul FIR, and within 
Kabul FIR. 

• The application of 50nm longitudinal separation on selected routes resulting from the 
work of the BOBRHST/F has increased the capacity of these routes which should 
translate into better access to optimal flight levels and ease congestion.  



 5 SAIOACG/2−WP/05 
 

2.10 Had it not been for all these efforts, the entire region would most likely have been 
seriously impacted by the traffic growth, seriously penalizing the airlines and perhaps even led to 
unsafe situations. 

Next Steps 

2.11 However, despite all these almost continual efforts, the region still needs to do more 
as the traffic continues to surge. Air traffic in the Middle East, India, and South East Asia continues to 
grow at almost double digit rates. The region has a large number of high density airports feeding into 
these routes. Worse, the escalating cost of fuel impacting airlines and environmental drivers will 
translate into pressures on the ATM to be more efficient.     

2.12 The Meeting may recall that: 

• The route structure was designed to for RNP operations. 

• Where the routes are over the high seas and without surveillance, they are laterally 
spaced by 50nm or more.  

• Crossing and merging points are designed to be within surveillance areas. 

• Where they cross or converge in non-surveillance airspace, there is an operational 
FLAS which ensures vertical separation. 

• All States in the region (except Afghanistan) have issued AIP Supplements requiring 
RNP 10 performance compliance to operate on the main trunk routes within the 
region concurrent with the implementation of the new ATS route structure in 2002.  

• All States with the requirement to provide DCPC have either an operational 
ADS/CPDLC capability or had advised at the time that they were in at various stages 
of planning for such implementation.  

• There was already extensive surveillance coverage in the FIRs in continental India, 
Pakistan, Sri Lanka, Myanmar, Thailand and Malaysia even before 2002 (see Fig 3). 
The coverage is even more extensive now. There is also a plan by CANSO to 
implement ADSB coverage in parts of the Bay of Bengal. (see Fig 4).  
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     Fig 3    
 
 
 

 
 
      Fig 4 
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2.13  Given that all the elements for further enhancement of the airspace capacity already 
exist, there is nothing to prevent a State, or a group of States in the region, from applying the 
horizontal separation commensurate with the aircraft navigational performance capability operating 
within its FIR. In this regard, the larger FIRs have the responsibility to play a leading role as they will 
have the greatest impact on flight operations.  
 
2.14  The potential to provide 50/50nm horizontal separation already exists over almost the 
entire airspace of the region. The meeting is urged to examine the possibility of applying 50/50nm 
horizontal separation expeditiously. Applying 30/30nm horizontal separation is also a possibility for 
aircraft with RNP4 navigational capability. The meeting is also urged to examine this possibility.      
 

 
3. ACTION BY THE MEETING 
 
3.1 The meeting is invited to:  

a. commit to providing the full range of ATM separation services commensurate with 
the ATM capability i.e., surveillance separation where surveillance exists, and 
horizontal separation based on aircraft navigational performance capability outside 
surveillance, in line with the Asia Pacific Concept of Operations as adopted by 
APANPIRG ( see Attachment 1). 

b. collaborate with other stakeholders to expedite the implementation of ADSB 
surveillance in the Bay of Bengal area.  

c. pursue all means to harmonize horizontal separation and procedures across the region 
to provide a seamless service.  

d. discuss any relevant matters as appropriate. 

 
 
 

……………………………….. 
 
 
 
 
 
  
 

 



APANPIRG/22 
Appendix F to the Report on Agenda Item 3.2 

F - 1 

Attachment to WP/05 
SAIOACG/2 

 
Appendix F: Asia/Pacific Air Navigation Concept of Operations 
 
1.1 The following principles supporting an APAC Concept of Operations are intended to 
be the ‘default’ operations environment so that States can specify expected facilities and standards in 
accordance with a specified timeframe, so airlines could plan for the appropriate equipage. 

 
• The delivery of CNS/ATM services should be based primarily on the 
CNS/ATM capability.  It is understood that a transition period for the enablement of 
capabilities and or enhancements may be necessary.  
 
• Flight Information Regions: FIR boundaries should not limit the delivery of 
surveillance separation services (this requires Letters of Agreement and data sharing 
to facilitate seamless Transfer of Control).  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. 
 
• Special Use Airspace: SUA should only be established1 after due 
consideration of the impact on civil air traffic, and must be regularly reviewed by the 
appropriate State Airspace Authority to ensure that it is:  

o being used for the purpose that it was established; 

o being used regularly; 

o as small as possible; and  

o activated only when it is being utilised in accordance with the Flexible 
Use Airspace concept. 

 
• Communication: areas where VHF (Very High Frequency) communications 
are not possible must be provided with a minimum communications services based on 
CPDLC (Controller Pilot Datalink Communications) capability, backed up by HF 
(High Frequency) or SATVOICE (Satellite Voice Communications).  
 
• Navigation: air-routes above FL195 and within terminal controlled airspace 
(CTA and CTR) associated with major international aerodrome must be PBN based 
with an appropriate specification determined by the Airspace Authority (such as en-
route RNP2, terminal RNP1/0.3) based on the GANP and the Regional Navigation 
Strategy. 
 
• Surveillance: in areas where the provision of direct ATS surveillance is 
possible, ATC separation must be based on these surveillance systems (i.e. radar, 
multilateration and ADS-B).  In areas where direct surveillance is not possible, 
ADS-C surveillance (and associated CPDLC capability) must be enabled providing 
reduced horizontal separations (i.e. RNP4 30/30 and planning for RNP2).  
 
• Establishing equipage mandates requiring operators to equip with a specific 
technology is an acceptable concept provided the timeline for compliance is 
developed after due consultation and the benefits in equipage are clearly identified 
and agreed2.  
 
 

                                                 
1 Restricted areas must not be established over the high seas or over waters of undetermined sovereignty 
(reference: Annex 11 definition of restricted areas). 
2 Examples of this concept are the ADS-B mandate established by Australia, and those being established by 
Hong Kong China and Singapore. 
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• Safety Nets: powered aeroplanes operating above FL195 and within terminal 
controlled airspace (CTA and CTR) associated with major international aerodrome 
must have an operable mode S transponder, ACAS (airborne collision avoidance 
system), and the ATS surveillance systems must be fitted with STCA (Short Term 
Conflict Alert) and MSAW (Minimum Safe Altitude Warning). 
 
• Priority: in each case where a minimum aircraft equipage is specified for this 
Concept, any aircraft that does not meet these requirements should receive a lower 
priority, except where prescribed (such as for State aircraft).  States should require 
State aircraft to conform with the Concept of Operations wherever possible.  
 
• ATM Systems: ATM system design should enable appropriate ATC 
capabilities including Conflict Prediction and Resolution (CPAR), AIDC (ATS Inter-
facility Datalink Communications), and A/D-MAN (Arrival/Departure Management). 
 
• ATFM: flow management requirements to enhance capacity should be 
implemented for all major traffic flows and major aerodrome terminal operations, 
using bi-lateral and multi-lateral agreements, as well as CDM (Collaborative 
Decision-Making) procedures.  

 
1.2 The APAC Concept of Operations should be applied against the Major Traffic Flows 
identified in the GANP (Global Air Navigation Plan). The following table is not part of the Concept 
of Operations itself but is an example of how concepts could be applied with the expectation that the 
navigation specification would deliver appropriate separation standards. 
 

Areas 
(AR) 

Homogeneous ATM areas/ Major 
Traffic Flows/Routes 

Operational Concept 

AR1 Asia/Australia and Africa RNP4 based on ADS-C/CPDLC 
and planned RNP 2 

AR2 Asia (Indonesia north to China, Japan 
and the Republic of Korea), 
Australia/New Zealand 

RNAV5/RNAV2 based on direct 
surveillance/ VHF and planned 
RNAV1/RNP2 

AR3 Asia and Europe via north of the 
Himalayas 

RNAV5/RNAV2 based on direct 
surveillance/ VHF and planned 
RNAV1/RNP2 

AR4 Asia and Europe via south of the 
Himalayas 

Combination of: 
• RNP4 based on ADS-C/ 

CPDLC and planned RNP 2  
• RNAV5/RNAV2 based on 

direct surveillance/ VHF and 
planned RNAV1/RNP2 

AR5 Asia and North America via the Russian 
Far East and the Polar Tracks via the 
Arctic Ocean and Siberia 

RNP4 based on ADS-C/CPDLC 
and planned RNP 2 

AR6 Asia and North America via the Central 
and North Pacific 

RNP4 based on ADS-C/CPDLC 
and planned RNP 2 

AR7 New Zealand/Australia and South 
America 

RNP4 based on ADS-C/CPDLC 
and planned RNP 2 

AR8 Australia/New Zealand, the South 
Pacific Islands and  North America 

RNP4 based on ADS-C/CPDLC 
and planned RNP 2 

AR9 South-East Asia and China, Republic of 
Korea, and Japan 

RNAV5/RNAV2 based on direct 
surveillance/ VHF and planned 
RNAV1/RNP2 

 


