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Agenda Item 9:  to consider and approve the Report of the Director of the Radiocommunication Bureau, in accordance with Article 7 of the Convention 

9.1  on the activities of the Radiocommunication Sector since WRC-12

BACKGROUND:  

Automatic Dependant Surveillance – Broadcast (ADS-B) is a terrestrial aeronautical monitoring system, broadcasting position, altitude, velocity, aircraft ID, and other related avionics information, enabling accurate position determination and monitoring of aircraft and the safe airspace separation of aircraft by air traffic control management.  The system is presently in use, as well as being implemented in a number of countries.  ICAO has developed Standards and Recommended Practices (SARP)
 for the ADS-B system.
ADS-B information availability directly influences many factors such as the minimum separation distances between aircraft, resulting in efficient use of airspace, optimization of air routes and altitude availability, safe operation of airspace with a higher density of aircraft, and contributes to having shorter flight times.  Shorter flight times and altitude optimization contribute to fuel efficiencies and cost savings on aircraft maintenance requirements.  The use of ADS-B also enables improved safety by providing more accurate information for search and rescue response.
The ICAO standardized ADS-B signal broadcasts at the frequency 1090 MHz and occupies approximately 2 MHz of bandwidth, under an aeronautical mobile (route) service (AM(R)S) allocation.  ADS-B signals are currently received by other aircraft and terrestrial stations on the ground within line-of-sight.  Presently, aircraft flying over oceanic and Polar Regions, remote areas, and other areas where terrestrial ADS-B stations are not deployed or where deployment is not feasible, do not have the opportunity to take advantage of the ADS-B system.  In these situations, procedural airspace separation standards of approximately 80 nautical miles are used when air traffic management does not have availability of ADS-B data.  This level of separation distance is a less than optimal means of airspace use and altitude availability.  
In the lead up to WRC-12, the capability of space based ADS-B was not fully mature. Accordingly, during WRC-12 the requirement for consideration of such an allocation was not anticipated, and therefore no agenda item was pursued to have this matter considered at WRC-15. Considering the facts that are highlighted in this document regarding the advantages of the space based technology to global aviation, enhancements to safety and efficiency, and that the launch schedule will be complete prior to the WRC-18/19 timeframe, it is timely that consideration of the receive-only uplink allocation be addressed at WRC-15.

WRC-15 agenda item 9 will consider and approve the Report of the Director of the Radiocommunication Bureau. Pursuant to Agenda Item 9.1, the Report of the Director of the Radiocommunication Bureau will describe activities of the Radiocommunication Sector since WRC-12.  Satellite reception of ADS-B is an important activity of the Radiocommunication Sector during this study period and as such should be addressed by WRC-15 under Agenda Item 9.1.

Satellite Technology Capability
Expansion of the coverage area of ADS-B is achieved by installing ADS-B receivers on Low Earth Orbit (LEO) satellites.  Satellites will receive the same signals already broadcast by aircraft for reception by terrestrial receivers, without requiring any modification to the ADS-B transmitters on aircraft or any additional equipment.  It should be mentioned that, any LEO satellite constellation operating at orbital altitudes low enough to receive the ADS-B signal, would be able to accommodate expansion of this existing system and equipment beyond its current terrestrial limits.  Proof of concept has been demonstrated using stratospheric balloons, as well as the DLR German Aerospace Center launch of an experimental ADS-B sensor onboard the ESA Proba-V satellite in 2013.
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The Canadian Air Navigation Service Provider (ANSP) and a LEO satellite operator are actively planning the launch of hosted ADS-B receiver payloads onboard the Next generation HIBLEO-2 constellation.  The 66 LEO satellites in this constellation will be replaced during the 2015-2017 time period, and will be capable of receiving ADS-B signals and relaying such signals to data processing centers.  The expansion of ADS-B via satellite would allow the aviation community all over the world to take advantage of its many benefits:

· Extension of terrestrial ADS-B supported air traffic management systems to full global coverage, including oceanic and polar regions; thereby providing for the continuous monitoring of aircraft anywhere in the world;

· The ability to take advantage of existing ADS-B equipment already standardized and installed on aircraft (i.e., no requirement to add any new equipment on the aircraft);

· The ability, through extended monitoring of aircraft, to more efficiently use airspace and air routes, resulting in:

· Operational cost-savings through optimal routing and dynamic altitude availability, and increased airspace capacity;

· Lower environmental impact due to the ability to optimally route aircraft, potentially reducing carbon emissions, estimated to the equivalent of removing half a million automobiles off roads annually

· Extended operational safety as a result of extending ADS-B capability to regions of the world that have yet to implement terrestrial ADS-B; thus providing for continuous global coverage and assisting ANSPs in providing safe and efficient travel in all airspaces globally.

ICAO CONSIDERATIONS:

ICAO has developed Standards and Recommended Practices (SARP) for ADS-B system and the system is in use or being implemented in many countries around the world.  Administrations and regions (such as the EU) have mandated implementation dates for ADS-B.  For example for aircraft greater than 12 500 lbs or maximum cruise speed greater than 250 knots, the EU requires ADS-B in 2015 for new aircraft and in 2017 for older aircraft to be retrofitted. 

In a reply liaison statement to ITU-R WP 5B (5B/339), ICAO expressed the view that a global allocation to AMS(R)S would be appropriate for the reception of ADS-B aircraft transmissions by space station receivers to ensure the same protection is provided to this signal through its AM(R)S allocation for its corresponding terrestrial reception.

The feeder links and inter-satellite links of satellite constellations currently in operation, and providing other AMS(R)S services via this constellation, will also provide the ADS-B data to ANSPs.  ICAO approved standards and recommended practices (SARPs)
 are in place in support of such operations for the required feeder links and inter-satellite links of such satellite constellations (e.g. HIBLEO-2).

Satellite reception of existing ADS-B, as an extension of the ICAO standardized terrestrial systems, does not require any changes to ICAO Annex 10 Standards and recommended practices.  

ITU-R CONSIDERATIONS:
In the RR Article 5 Allocation Table, the frequency band 960-1 164 MHz is allocated to the aeronautical mobile (R) service and the aeronautical radionavigation service with the associated footnotes Nos. 5.327A and 5.328 footnotes, respectively:

5.327A
The use of the frequency band 960-1 164 MHz by the aeronautical mobile (R) service is limited to systems that operate in accordance with recognized international aeronautical standards. Such use shall be in accordance with Resolution 417 (Rev.WRC‑12).    (WRC‑12)

5.328
The use of the band 960-1 215 MHz by the aeronautical radionavigation service is reserved on a worldwide basis for the operation and development of airborne electronic aids to air navigation and any directly associated ground-based facilities.     (WRC‑2000)

Reception-only of the ADS-B signal (1 090 MHz) has no compatibility issues with the allocated services mentioned above and therefore does not require any ITU-R studies.  The technical and operational aspects of the system is further detailed in the preliminary draft new report (PDNR M.[ADS-B OCEAN]), being developed at ITU-R WP5B.  In order to comply with ICAO requirements for safety related communications, an aeronautical mobile satellite (route) service (AMS(R)S) allocation from the aircraft station to the satellite would be appropriate.  

With an AMS(R)S (Earth-to-space) allocation, satellite filings could include this receive-only link as part of payload information, in conformity with the Radio Regulations.  This does not represent an additional burden to the ITU-BR.

The proposal below suggests a simple addition of AMS(R)S allocation by a new footnote to the frequency band 1 089 – 1 091 MHz.  This allocation would satisfy both ITU and ICAO requirements in relation to satellite reception of the terrestrial ADS-B signal.  Further, it may be appropriate to also specify that such allocation is limited to recognised international aeronautical standardized systems.

Proposal:  
MOD
DIAP/ 9.1/1


Support: 

Canada, Colombia (Republic of), Dominican Republic, Ecuador
[Antigua and Barbuda], [Argentine Republic], [Bahamas (Commonwealth of the)], [Barbados], [Belize], [Bolivia (Plurinational State of)], [Brazil (Federative Republic of)],  [Chile], [Costa Rica],  [Dominica (Commonwealth of)], [El Salvador (Republic of)],  [Grenada], [Guatemala (Republic of)], [Guyana], [Haiti (Republic of)], [Honduras (Republic of)], [Jamaica], [Mexico], [Nicaragua], [Panama (Republic of)], [Paraguay (Republic of)], [Peru], [Saint Lucia], [Saint Vincent and the Grenadines], [Saint Kitts and Nevis (Federation of)], [Suriname (Republic of)], [Trinidad and Tobago], [United States of America], [Uruguay (Eastern Republic of)], [Venezuela (Bolivarian Republic of)]
ARTICLE 5
Frequency allocations

Section IV

Table of Frequency Allocations

(See No. 2.1)

	Allocation to services

	Region 1
	Region 2
	Region 3

	960-1 164
AERONAUTICAL MOBILE (R)  5.327A 


AERONAUTICAL RADIONAVIGATION  5.328

   
 ADD 5. XXX    


ADD 

DIAP/9.1/2
Support: 

Canada, Colombia (Republic of), Dominican Republic, Ecuador
[Antigua and Barbuda], [Argentine Republic], [Bahamas (Commonwealth of the)], [Barbados], [Belize], [Bolivia (Plurinational State of)], [Brazil (Federative Republic of)],  [Chile], [Costa Rica],  [Dominica (Commonwealth of)], [El Salvador (Republic of)],  [Grenada], [Guatemala (Republic of)], [Guyana], [Haiti (Republic of)], [Honduras (Republic of)], [Jamaica], [Mexico], [Nicaragua], [Panama (Republic of)], [Paraguay (Republic of)], [Peru], [Saint Lucia], [Saint Vincent and the Grenadines], [Saint Kitts and Nevis (Federation of)], [Suriname (Republic of)], [Trinidad and Tobago], [United States of America], [Uruguay (Eastern Republic of)], [Venezuela (Bolivarian Republic of)]
5.XXX: The band 1 089–1 091 is also allocated to the aeronautical mobile-satellite (R) service (Earth‑to‑space) on a primary basis for the space station reception of automatic dependant surveillance - broadcast (ADS‑B) emissions from aircraft stations and is limited to systems that operate in accordance with recognised international aeronautical standards.

Reasons:
To facilitate reception of the ADS-B signal by satellites satisfying both ITU and ICAO requirements in relation with communication of aircraft air navigation related position information on a global basis. Expanded ADS-B coverage by satellites contributes to ensuring the efficient management of air traffic in oceanic, Polar and remote airspace by air traffic management.
� ICAO Annex 10.


� This new capability will extend the benefits of current terrestrial radar-based surveillence systems, which cover less than ten percent of the Earth.


� The United States, Australia, Hong Kong, Singapore, Vietnam, Indonesia, Brazil, and Europe have begun various initiatives for the deployment of terrestrial ADS-B.  


� One operator estimates $6-8 billion of fuel cost saving over North Atlantic, as well as North and Central Pacific routes during the initial 12-year period of extensing ADS-B via satellite.


� ICAO Annex 10 
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