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The Aeronautical Mobile Communication Infrastructure [currently mainly based on systems operating inside the AM(R)S VHF band (118-137 MHz)] needs to evolve:

1) To accommodate increasing Aviation Traffic growth. This growth will no longer be supported without the introduction of additional communication capacity. The forecast growth is just under 4% a year and the current AM(R)S VHF band (118-137 MHz) is becoming saturated (despite numerous rationalisations and much re-planning currently going on in this band to optimise it).

2) To introduce enhanced Air Traffic service functions increasing flight safety, security and efficiency.  These new functions will be supported by wireless data links able to support safety-critical functions. These data exchanges will increasingly complement voice communication, which, however, will still be required for immediate emergency and non-routine exchanges. 
Alternative mobile communication systems are currently under consideration for introduction in the Mobile Communication Infrastructure, thus complementing the current systems. Promising systems considered are:

· 3rd generation mobile-based technologies complementing the VHF systems where high volume exchange is expected (e.g. the terminal areas) and specific service (e.g. cockpit monitoring);

· Satellite-based technologies complementing the VHF systems in specific airspace (e.g. low density, upper airspace) and for specific services (e.g. ground-to-aircraft broadcast).

Considering the significant financial commitment required from the aviation industry for the availability of any new system, as a pre-requisite, the aviation industry has to secure the availability of the required spectrum in which these promising systems are expected to operate.

For 3rd generation mobile-based technologies, no spectrum has been currently allocated to support AM(R)S services. Therefore, Eurocontrol is currently seeking the ITU’s assistance to suggest suitable candidate bands, including the 5 GHz band

For Satellite-based technologies, various spectrum options could be envisaged. However, the ITU has already identified a spectrum band, part of a MSS band, where AMS(R)S can be operated (i.e. 1545 - 1555 / 1646.5 - 1656.5 MHz) with priority and instantaneous access but which is no longer exclusively assigned to aviation. How this priority and instantaneous access could be guaranteed is not clear.

This paper presents an approach, which has been initiated through the CEPT, and which, it is proposed, be supported by the aviation industry in the context of the WRC 2003 and of the WRC 2006. 

1 Introduction

Satellite-based systems are:

· Adapted to long-haul communication and to communication where terrestrial infrastructure cannot be implemented (e.g. Oceanic region) or are too costly to implement (e.g. desert).

· Adapted to provide Ground-to-Aircraft broadcast services.

· Flexible to provide the capacity to evolve in dedicated areas by addition of regional spot beams

· More spectrum efficient, in the higher altitude service volumes, than the VHF-based systems whose frequencies can only be reassigned beyond radio horizon (which means several 100 Nm in the case of high altitude airspace volumes).

· Able to provide datalink services (for relevant ATS applications, and for equipped aircraft) that could reduce the associated data traffic from VDL systems thus limiting the number of VDL frequencies and providing a partial solution to the VHF band congestion.

Satellite-based systems are able to support voice services, as well as data services.

Therefore, satellite based services are considered as a potential complement to terrestrial systems, pending clarification of issues including the availability of the required spectrum.

2 Proposed Spectrum availability approach 

Several spectrum bands could a priori host ATS satellite mobile communications. However, the 1 - 3 GHz band is technically preferred for atmospheric propagation reasons.

In this band, the ITU has in the past allocated the sub bands 1545-1555 MHz / 1646.5-1656.5 MHz to AMS(R)S. Since WRC 97, these sub bands have become MSS with priority access for AMS(R)S. Therefore, before any attempt to address alternative bands at ITU, the aviation industry should clarify the feasibility of operating safety-of-life services in these sub bands.

2.1 Background

This band was up to the WRC 97 exclusively assigned to aviation. Considering the rather low aviation traffic volume in this band, with the view of optimising the usage of spectrum resources, the WRC97 decided that sub-bands allocated to Land, Maritime and Aeronautical Services should receive a common generic MSS allocation and would serve the needs of all mobile satellite services.

However, recognising the specific character of safety-of-life communications operated by aviation, ITU, in footnote S5.357A, recognised the need for priority access to the spectrum for systems providing AMS(R)S.

In order to assess the potential consequences of its decision, ITU tasked ITU 8D group (through Resolution 218) to further assess the spectrum requirements of AMS(R)S  and to study the feasibility of implementing inter-system pre-emption mechanisms in order to satisfy the operational requirements  of aviation.

WRC 00 made no change to the generic allocation and produced a new Resolution. Resolution 222 (whose provisions shall apply according to S5.357A) recognizes that MSS operators carrying non-safety related traffic must yield capacity, as and when necessary, to accommodate the spectrum requirements of AMS(R)S communications. Resolution 222 further stipulates that this could be achieved in advance through the frequency coordination process of MSS in the bands. This process currently follows a capacity-planning approach and is conducted on a yearly basis, under the responsibility of the relevant administrations, by the satellite systems operators.

The consequence of the continuation of this process over the years is the risk of maintaining in the long term a high level of uncertainty regarding the availability of the spectrum required by AMS(R)S and therefore regarding the effective feasibility of the deployment of a new system for aviation that could be progressively implemented before 2012. This feasibility, which would normally be evaluated against the effective level of occupancy of the frequency band, cannot be assessed under the present arrangements, since effective usage is not publicly known. It would appear though that all available spectrum has been readily assigned (see report of the CEPT WGFM meeting on 28 Jan-1 Feb 2002 agenda item 1.31).

2.2 Proposed Approach

Since, up to now, no inter-system pre-emption mechanisms, which could possibly satisfy the highly demanding operational requirements of aviation, seems to have been identified by ITU-R WP 8D; and

Since the current spectrum-allocation mechanism, which is based on the capacity-planning approach by Mobile Satellite Operators co-ordination, cannot guarantee long-term investment by the aviation industry for such a system due to its non-transparency;

It is concluded that only a band segmentation approach would offer a viable solution.

Such a solution would also incorporate the substantial advantage for MSS operators to avoid the costly implementation of potentially complicated and unreliable priority and pre-emption mechanisms for all systems operating in the sub-band where footnote S5.357A applies.

The AMCP WG F is recommended to adopt and to promote the following Aviation position and to encourage Member States through national co-ordination with Radio Agencies to support it at WRC 2003:

Request WRC 2003 to decide upon an agenda item for the WRC 2006 to address ways to preserve the exclusive usage by AMS(R)S of a sub-band within the MSS band.

Note:
As a preliminary action, Eurocontrol has initiated this approach by introducing a request to the CEPT, through the CPG, with the intention of relaying the issue to the ITU RRB, for clarification of how the footnote S5.357A could be implemented for the benefit of the aviation. The letter is attached as an annex to this paper.

2.3 Supporting information

To support the discussion for the creation of an exclusive sub-band, at WRC 2003, Eurocontrol has proceeded to the refinement of an earlier evaluation of the bandwidth which would be required to introduce AMS(R)S in the ECAC States as a complement to terrestrial system in the time frame 2012. The scenario used for this early evaluation consists in introducing ATS services (voice and data) in the low-density airspace of the ECAC States, broadcast Ground-to-aircraft data services in the ECAC States and point-to-point data services in the ECAC States for equipped aircraft.

Based on this scenario the calculated maximum spectrum requirements are 4 MHz. This would be sufficient to cover the needs of the ECAC States using 1 MHz CDMA channels, including satellite diversity to satisfy service availability. Note: this is less demanding than a previous IATA/ICAO evaluation (10.8MHz) due to:

· The timeframe considered 2012 (instead 2020) hence a lower PIAC;

· More efficient modulation techniques (e.g. CDMA);

· A satellite based system is introduced as a complement to (terrestrial) AM(R)S system  and therefore supports only part of the traffic.

An more detailed bandwidth evaluation, to support the request to WRC 2006, will be progressed, based on a detailed operating concept for ATS communication being established.

2.4 Next steps

This proposed approach is a preliminary step aiming at the introduction of a relevant agenda item for AMS(R)S consideration at the WRC 2006. This approach will be completed by an in-depth analysis that will include, for the spectrum consideration, the following steps:

Identification of the European ATM context for Mobile Communication
Completed

Identification of the Mobile Communication Operating concept
Mid 2002

Identification of Satellite service requirements
End 2002

Identification of candidate satellite service potential solution(s)
End 2003

Presentation of the solution(s) to AMCP WG C
Early 2004

Identification of the accurate spectrum requirements, and

Presentation to WG F
Mid 2004

Presentation to AMCP
2005 ?
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Dear Sir

The current Aeronautical communication infrastructure in some regions (e.g. Oceanic Regions, Mediterranean sea) is limited and cannot be expanded using the systems currently operated by civil aviation. In some other regions (such as the western part of Europe), the frequency spectrum bands used by the aviation systems (mainly the AM(R)S – 118-137 MHz band) are saturated. To support the traffic growth and the introduction of additional functions required to ensure the safety of the passengers, civil aviation is currently considering the usage or the extension of alternative communication systems operating in other frequency bands.

In this framework, civil aviation has planned to introduce new satellite-based safety services in the MSS bands (1545-1555 – 1646.5-1656.5 MHz). The full operational deployment of the corresponding applications is foreseen in the timeframe to 2010. The detailed spectrum requirements for Europe are currently in the planning stage and are expected to be available by 2003.

With the view of optimising usage of spectrum resources WRC97 has decided that the 1545-1555 MHz and 1646.5-1656.5 MHz bands previously segmented among the Aeronautical, Maritime and Land Mobile Services would receive a generic allocation to be assigned to all mobile satellite services. In order to ensure that aviation could still meet the requirements of their safety of life related communications in the future, the WRC, in footnote S5.357A, recognised the need for priority access to spectrum for systems providing AMS(R)S .

WRC 00 made no change to the generic allocation and produced a new Resolution. Resolution 222 (whose provisions shall apply according to S5.357A) recognizes that MSS operators carrying non-safety related traffic must yield capacity, as and when necessary, to accommodate the spectrum requirements for AMS(R)S communications with priority categories 1 to 6 of Article S44. Resolution 222 further stipulates, inter alia, that this could be achieved in advance through the frequency coordination process of MSS in the bands.

Resolution 222 requests that the access to spectrum shall be ensured by National Administration through a coordination procedure. Today this coordination is currently based on a capacity-planning approach conducted by GSO satellite systems operators, with the guidance and support of their Administrations. The planning is achieved by multilateral frequency coordination meetings held at regular intervals. This process is governed by one or more Memoranda of Understanding (MoU) between some Administrations and the satellite systems operators.

One particular consequence of the application of this process is the risk of developing a level of uncertainty regarding the feasibility of the deployment of a new system for aviation. This would normally be evaluated against the level of occupancy of the frequency band, which, under the present arrangements, is not publicly known and seems already close to saturation (see report of the CEPT WGFM meeting on 28 Jan-1 Feb 2002 agenda item 1.31).

In the absence of relevant information regarding the detailed operation of the coordination process and considering our perception of the right granted by the Radio Regulations and more specifically S5.357A and Resolution 222 we would appreciate that the CPG chairman asks the Radio Regulation Board:

· confirmation of our understanding of the relevant regulatory aspects regarding the access to spectrum of the future aeronautical system supporting AMS(R)S, which is at present in the planning stage, 
· how the current process and the associated MoU would be updated to include appropriate means and procedures to ensure that the regulatory provisions of Resolution 222 are implemented effectively.

Indeed, very significant financial commitments will have to be made in the near future to consolidate the system definition with the view of achieving an ICAO standardization. Such commitments could not be taken unless the issue of future access to spectrum was fully and satisfactorily clarified.
Sincerely

	Christian Pelmoine

Spectrum Manager
	Philippe Renaud

Mobile Communication Infrastructure Programme manager
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