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ITU WRC-07 - AGENDA ITEM 1.6 - ALLOCATIONS TO THE AERONAUTICAL MOBILE (R) SERVICE
(Presented by Secretariat
	SUMMARY

	Final studies on detailed spectrum requirements and compatibility issues for future aeronautical communications system are not likely be available in time for WRC-07 decisions on new AM(R)S allocations, ICAO has developed a plan for assessing compatibility with other systems/services of any new AM(R)S systems that might use those new allocations. As a result, and in recognition of the conditions which drove the development of WRC-07 Agenda Item 1.6, the completion of sharing studies should not be a prerequisite for making new AM(R)S allocations.

	ACTION

	ACP WG-F is invited to note and comment the draft ICAO input to the ITU-R WP 8B meeting, September 2005


1. Introduction

1.1 In some regions of the world the frequency band 117.975 – 137 MHz used for air-to-air and air-ground communications is heavily congested. Assignable frequency channels for line-of-sight communications to support safety and regularity of flight have become increasingly limited, and are in some cases non-existent, even after the introduction of more spectrum efficient technologies (8.33 kHz channel spacing in Europe). 

1.2 In addition, new applications are foreseen to be globally implemented and to accommodate expected air traffic growth and to support various new air traffic management and air navigation functions. These new applications provide, through the exchange of data messages communication, navigation or surveillance functions or a combination of these. Based on the current definitions in the ITU Radio Regulations, this may require operating under an allocation to the aeronautical mobile (route) service (AM(R)S).  Since these new applications cannot be satisfied in the VHF band (117.975-137 MHz), additional allocations are to be made in other frequency bands.

1.3 Also, new RF spectrum requirements to satisfy security provisions are emerging.
1.4 The combination of spectrum congestion in the band 117.975 – 137 MHz, growing air traffic and the associated need to increase communication capacity as well as evolving new aeronautical applications drives a need for new AM(R)S allocations. This was recognized at the ITU World Radiocommunication Conference 2003 (WRC-03) which agreed to introduce an agenda item for WRC-07 relating to the need to consider additional allocations for the AM(R)S in parts of the bands between 108 MHz and 6 GHz. (See also Resolutions 114, 413 and 414 of WRC-03 which are reproduced for ease of reference in Appendices A, B and C).
1.5 Spectrum currently globally allocated to the aeronautical radionavigation service (ARNS) and having suitable propagation conditions to support air-ground communication systems to satisfy current and emerging AM(R)S requirements is currently being considered in International Civil Aviation Organization (ICAO). (See also Resolution 414, further resolves to invite the ITU-R, paragraph 1). Studies completed to date identify the bands 960 – 1 024 MHz and 5 091 – 5 150 MHz as being suitable for allocations to the AM(R)S. Other ARNS bands may be added as studies progress. The bands used for ILS and MLS (108-112 MHz, 328.6-335.4 MHz and 5030-5091 MHz) are excluded from these studies since these bands provide for essential capabilities for precision approach and landing systems. 

2. Discussion
2.1 ICAO is currently studying terrestrial and satellite-based technologies for future air-ground communication systems, on the basis of their potential for ICAO standardization for aeronautical communications use. The goal of the study is to identify potential future communication technologies to meet global requirements for safety and regularity of flight communications i.e. those supporting Air Traffic Services (ATS) and Aeronautical Operational Communications (AOC). Progress of the work, including work products and recommended positions are being presented at an ICAO expert panel as a means of achieving international coordination and assuring that the study accounts for global requirements and interoperability. Additional consultations with users and stakeholders in the community are also being carried out through separate forums.

2.2 The following study objectives continue to be in line with the recommendations out of the ICAO Eleventh Air Navigation Conference including,

· to provide communications capacity to support Air Traffic Management through 2030;

· to allow a realistic transition for service providers and airspace users;

· to support ATS communications, AOC communications for safety and regularity of flight and air-to-air communications (voice, data and surveillance);

· to address spectrum depletion in different regions of the world; and

· to investigate the use of multi-mode avionics for implementation.

2.3 In order to identify technologies that may be applicable to aeronautical communications, a survey of widely used and successful commercial and military technologies has been conducted to identify technologies that offer potential value to air-to-air and air-ground and communications.

2.4 However, no final decision on the most optimal technical solution is likely to be reached in the period leading up to WRC‑07. Hence, specific results with regard to the amount of RF spectrum and the frequency bands to be used for future aeronautical communication applications are not likely to be available either. The need for increased air-ground and air-to-air communications and consequential for additional radio spectrum, primarily using data links, has been established  and appropriate regulatory provisions, including the need for additional allocations to the AM(R)S are required to meet the requirements. 

2.5 The current draft CPM text includes: “Based on available studies, two distinct categories of AM(R)S spectrum are required. The first – for surface applications – is distinguished by a high data throughput, however only moderate transmission distances and it is expected that a single resource can be shared at multiple geographic locations. The second category, like the current VHF AM(R)S, will require line-of-sight propagation, moderate bandwidth, and a number of distinct channels to allow for sector-to-sector assignments.”

2.6 With regard to the two categories of AM(R)S spectrum, the first category (surface applications and possibly also short-range air-ground and air-to-air communications) current studies show that the frequency band 5091-5150 MHz may be suitable. For the second category (line-of-sight communications up to a distance of 200 NM) the 1000 MHz range could be suitable. 

3. Compatibility between the AM(R)S and current users
3.1 These studies will likely not be complete enough to develop a firm set of operating characteristics for the new communications equipment. In order to address compatibility issues with incumbent band users, ICAO proposes that the development of regulatory provisions supporting additional allocations to the AM(R)S service, to be agreed at WRC-07, shall stipulate the conditions under which such AM(R)S spectrum can be made available, and should be followed by the development of technical criteria enabling the introduction of new communication systems.
3.2 The regulatory provisions envisaged by ICAO to protect the current and planned usage of aeronautical radionavigation systems from harmful interference include:

a)
use of the AM(R)S allocations shall be limited to systems operating in accordance with international (ICAO) standards; 
b)
compatibility issues with regard to aeronautical radionavigation systems operating in accordance with international (ICAO) standards will be addressed in ICAO to ensure the new AM(R)S will not cause harmful interference to nor claim protection from or otherwise impose constraints on the operation and future development of co-band aeronautical radionavigation systems, operating in accordance with international (ICAO) standards. This effort will be part of the development of relevant Standards and Recommended Practices (SARPs) for the new communication systems; and
c)
compatibility issues with regard to non-aeronautical systems to which the bands are allocated will be addressed in ITU (most likely ITU-R, resulting in the adoption of ITU-R Recommendations).
3.3 The methodology outlined above would allow for making allocations to the aeronautical mobile (R) service in certain frequency bands currently allocated to the aeronautical radionavigation service without requiring the ITU to develop additional specifications for technical characteristics of the affected aeronautical systems and compatibility criteria at the timing of WRC-07. Compatibility issues, including available spectrum, would be addressed in the future in ICAO and form part of the ICAO standardization process for any new systems. Flexibility in the future use of the shared bands would be technically and economically beneficial to international civil aviation, in particular when introducing technical systems that will form part of the future CNS/ATM system. At the same time, existing usage, even in congested frequency bands, is protected through the regulatory provisions accompanying the new allocations to AM(R)S in the Radio Regulations.  When tasks to develop SARPs for new communication systems are established by the Air Navigation Commission, protection of and compatibility with existing aeronautical systems will be included in these tasks.
3.4 Standardization activities for the Universal Access Transceiver (UAT) currently under way within ICAO can be seen as an example how compatibility issues between existing and future ICAO standardized radio systems, operating under different frequency allocations, can be achieved within the ICAO framework. The UAT waveform and receiver front-end has been specifically tailored to tolerate a high-density pulsed environment stemming from systems operating under the ARNS allocation. The impact of the UAT transmitted signal on navigation and surveillance systems operating in the same band has been studied and coordinated with the appropriate ICAO expert panels.
3.5 This approach is reflected in the ICAO WRC-07 Position for Agenda Item 1.6: “Use of the AM(R)S allocations shall be limited to systems which operate in accordance with recognized international aeronautical (ICAO) standards. Compatibility issues with regard to aeronautical radionavigation systems, operating in accordance with recognized international aeronautical (ICAO) standards will be addressed in ICAO and will be part of the development of relevant Standards and Recommended Practices (SARPs) for the communication systems.”

3.6 In the case where the frequency bands proposed for use by the AM(R)S are shared with other (non-aeronautical) services (e.g., the 5091-5150 MHz band which is also used by the Fixed Satellite Service (FSS), compatibility studies will have to be completed within the ITU-R when the  technical characteristics of the new AM(R)S systems are being developed. This approach is also reflected in the ICAO WRC-07 Position: “Compatibility issues with regard to other services to which the bands are allocated will be addressed in the ITU-R as appropriate.”

4. Recommendation

4.1 In summary, while final studies on detailed spectrum requirements and compatibility issues for future aeronautical communications system are not likely to be available in time for WRC-07 decisions on new AM(R)S allocations, ICAO has developed a plan for assessing compatibility with other systems/services of any new AM(R)S systems that might use those new allocations. As a result, and in recognition of the conditions which drove the development of WRC-07 Agenda Item 1.6, the completion of sharing studies should not be a prerequisite for making new AM(R)S allocations.

Appendix A
RESOLUTION  114  (Rev.WRC‑03)

Studies on compatibility between new systems of the aeronautical radionavigation service and the fixed-satellite service (Earth-to-space) 
(limited to feeder links of the non-geostationary mobile-satellite systems 
in the mobile-satellite service) in the frequency band 5 091-5 150 MHz

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
the current allocation of the frequency band 5 000-5 250 MHz to the aeronautical radionavigation service;

b)
the requirements of both the aeronautical radionavigation and the fixed-satellite (FSS) (Earth-to-space) (limited to feeder links of non-geostationary satellite (non‑GSO) systems in the mobile-satellite service (MSS)) services in the above-mentioned band,

recognizing

a)
that precedence must be given to the microwave landing system (MLS) in accordance with No. 5.444 and to other international standard systems of the aeronautical radionavigation service in the frequency band 5 030-5 150 MHz;

b)
that, in accordance with Annex 10 of the Convention of the International Civil Aviation Organization (ICAO) on international civil aviation, it may be necessary to use the frequency band 5 091-5 150 MHz for the MLS if its requirements cannot be satisfied in the frequency band 5 030-5 091 MHz;

c)
that the FSS providing feeder links for non-GSO systems in the MSS will need access to the frequency band 5 091-5 150 MHz in the short term,

noting

a)
that Recommendation ITU‑R S.1342 describes a method for determining coordination distances between international standard MLS stations operating in the band 5 030-5 091 MHz and FSS earth stations providing Earth-to-space feeder links in the band 5 091-5 150 MHz;

b)
the small number of FSS stations to be considered;

c)
the development of new systems that will provide supplemental navigation information integral to the aeronautical radionavigation service,
resolves

1
that administrations authorizing stations providing feeder links for non-GSO systems in the MSS in the frequency band 5 091-5 150 MHz shall ensure that they do not cause harmful interference to stations of the aeronautical radionavigation service;

2
that the allocation to the aeronautical radionavigation service and the FSS in the frequency band 5 091-5 150 MHz should be reviewed at a future competent conference prior to 2018;

3
that studies be undertaken on compatibility between new systems of the aeronautical radionavigation service and systems of the FSS providing feeder links of the non‑GSO systems in the MSS (Earth-to-space),

invites administrations

when assigning frequencies in the band 5 091-5 150 MHz before 1 January 2018 to stations of the aeronautical radionavigation service or to stations of the FSS providing feeder links of the non-GSO systems in the MSS (Earth-to-space), to take all practicable steps to avoid mutual interference between them,
invites ITU‑R

to study the technical and operational issues relating to sharing of this band between new systems of the aeronautical radionavigation service and the FSS providing feeder links of the non-GSO systems in the MSS (Earth-to-space),
invites

1
ICAO to supply technical and operational criteria suitable for sharing studies for new aeronautical systems;

2
all Members of the Radiocommunication Sector, and especially ICAO, to participate actively in such studies,

instructs the Secretary-General

to bring this Resolution to the attention of ICAO.
Appendix B
RESOLUTION  413  (WRC‑03)

Use of the band 108-117.975 MHz by aeronautical services

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
the current allocation of the frequency band 108-117.975 MHz to the aeronautical radionavigation service (ARNS);

b)
the current requirements of FM broadcasting systems operating in the frequency band 87-108 MHz;

c)
that digital sound broadcasting systems are capable of operating in the frequency band at about 87-108 MHz as described in Recommendation ITU‑R BS.1114;

d)
the need for the aeronautical community to provide additional services by enhancing navigation and surveillance systems through a communication data link;

e)
the need for the broadcasting community to provide digital terrestrial sound broad​casting services,

recognizing

a)
that precedence must be given to the ARNS operating in the frequency band 108‑117.975 MHz;

b)
that, in accordance with Annex 10 of the Convention of the International Civil Aviation Organization (ICAO) on international civil aviation, all aeronautical systems must meet standards and recommended practices (SARPs) requirements;

c)
that within ITU‑R, compatibility criteria between FM broadcasting systems operating in the frequency band 87-108 MHz and the ARNS operating in the frequency band 108-117.975 MHz already exist, as indicated in the most recent version of Recommendation ITU‑R SM.1009;

d)
that all compatibility issues between FM broadcasting systems and ICAO standard ground-based systems for the transmission of radionavigation-satellite differential correction signals have been addressed,

noting

a)
that aeronautical systems are converging towards a communication data link environment to support aeronautical navigation and surveillance functions, which need to be accommodated in existing radio spectrum;

b)
that some administrations are planning to introduce digital sound broadcasting systems in the frequency band at about 87-108 MHz;

c)
that no compatibility criteria currently exist between FM broadcasting systems operating in the frequency band 87-108 MHz and the planned additional aeronautical systems in the adjacent band 108-117.975 MHz using aircraft transmission;

d)
that no compatibility criteria currently exist between digital sound broadcasting systems capable of operating in the frequency band at about 87-108 MHz and aeronautical services in the band 108-117.975 MHz;

e)
that surveillance functions include the observation of aircraft location and velocity, and weather conditions for the purpose of air traffic control and situational awareness/collision avoidance between aircraft,

resolves

1
that the provisions of this Resolution and of No. 5.197A shall enter into force on 5 July 2003;

2
that any additional aeronautical systems1 planned to operate in the frequency band 108‑117.975 MHz shall, as a minimum, meet the FM broadcasting immunity requirements contained in Annex 10 of the ICAO Convention on International Civil Aviation for existing aeronautical radionavigation systems operating in this frequency band;

3
that additional aeronautical systems operating in the band 108-117.975 MHz shall place no additional constraints on the broadcasting service or cause harmful interference to stations operating in the bands allocated to the broadcasting service in the frequency band 87‑108 MHz and No. 5.43 does not apply to systems identified in recognizing d);

4
that frequencies below 112 MHz shall not be used for these additional aeronautical systems excluding the ICAO systems identified in recognizing d) until all potential compatibility issues with the lower adjacent frequency band 87‑108 MHz have been resolved, 

invites ITU‑R

to study any compatibility issues between the broadcasting and aeronautical services that may arise from the introduction of these additional aeronautical systems as referenced in noting a), or appropriate digital sound broadcasting systems, as described in Recommendation ITU‑R BS.1114 and to develop new or revised ITU‑R Recommendations as appropriate,

instructs the Secretary-General 

to bring this Resolution to the attention of ICAO.

Appendix C

RESOLUTION  414  (WRC-03)

Consideration of the frequency range between 108 MHz and 6 GHz 
for new aeronautical applications

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that new technologies are needed to support communications and air navigation, including airborne and ground surveillance applications;

b)
that the new technologies to support air navigation in considering a) may not conform to the definition of aeronautical radionavigation in the Radio Regulations;

c)
that the current aeronautical mobile band from 117.975-137 MHz will become saturated in some areas of the world and will no longer be able to support the increasing and new requirements;

d)
that new aviation security requirements are currently being defined internationally;

e)
that new applications and concepts in air traffic management which are data intensive are envisioned;

f)
that proposals to meet two current aviation safety objectives, i.e. to provide more information to the pilot and cockpit, and to reduce runway incursions, are being considered in the band 5 091-5 150 MHz;

g)
that there are requirements to support data links that carry critical aeronautical data from systems such as air traffic control radars, wind shear radars, remote maintenance monitoring systems, runway lighting, low-level wind shear alert systems, automated weather surface observing systems, or automatic weather observation systems,

recognizing

that it may not be feasible to introduce some of these new aviation applications in certain bands used by aeronautical safety communications, radionavigation and surveillance due to the possible incompatibility problems or possible spectrum congestion,

noting

a)
that past experience has shown that the range 108 MHz to 6 GHz is suitable for aviation requirements;

b)
that Resolutions 114 (Rev.WRC‑03) and 413 (WRC‑03) call for compatibility studies in the relevant aeronautical bands,

resolves

that WRC‑07 considers additional allocations for the aeronautical mobile (R) service in parts of the bands between 108 MHz and 6 GHz, taking into account considering c) to g) above,

further resolves to invite ITU-R

1
to investigate, as a first step, the bands currently available for use by aeronautical systems in the frequency range between 108 MHz and 6 GHz in order to determine whether additional allocations to the aeronautical mobile (R) service are required and can be accommodated in these bands without placing undue constraints to services to which the frequency bands are currently allocated;
2
to further investigate, in case the first step above would not lead to satisfactory results, also the frequency bands currently not available for use by aeronautical systems, subject to not constraining the existing and planned use of such bands, taking account of existing use and future requirements in these bands;

3
to investigate how to accommodate the requirements for aeronautical systems in the band 5 091-5 150 MHz,
further invites

all members of the Radiocommunications Sector and especially the International Civil Aviation Organization (ICAO) to contribute to these studies,

requests the Secretary-General

to bring this Resolution to the attention of ICAO.

1 	In the context of this Resolution, the term “additional aeronautical systems” refers to systems that transmit navigational information in support of air navigation and surveillance functions in accordance with recognized international aviation standards.





