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	SUMMARY

	This paper describes the status of ESA Iris Programme activities, which aim at designing, developing and validating a new satellite communication system for air-ground safety communications within the framework of the Single European Sky ATM Research (SESAR) Programme. 
The Iris Programme completed its feasibility phase in January 2009, and is now proceeding with development. The design of the new communication system and development of associated technical specifications will be completed end 2011. The Iris Programme will then deliver a validated satellite communication system for the European ATM System by 2015, with validation of the service subsequently carried out end-to-end by SESAR Joint Undertaking.
Technical activities include the design of a new set of satellite communication protocols able to support ATS and AOC applications defined in the COCRv2 document, with the required performance level for use in high-density continental airspace. The satellite link will also be used in oceanic and remote airspace for voice communications. These protocols will constitute a new communication standard, which specifications will be made openly available by ESA for implementation in any world region by any interested party. In this perspective, international coordination activities will need to be foreseen within the ICAO future aeronautical communication system activities to facilitate standardisation of technical specifications once they have been developed.  

	ACTION

	The ACP WGW is invited to take note of this information; participants interested in cooperation are invited to contact the authors.


1. INTRODUCTION

1.1 The European Space Agency’s Iris Programme is carried out within its Telecommunications Programme [1]. It originates from requirements for a new air-ground datalink via satellite, identified within the Master Plan of the Single European Sky ATM Research Programme [2]. The Iris Programme is financed by ESA Member States and implemented in close collaboration with SESAR Joint Undertaking, under the aegis of the agreement between ESA and the European Union. 

1.2 The Iris Programme aims at delivering a validated satellite communication system for the European ATM System by 2015, with validation of the service carried out end-to-end by SESAR Joint Undertaking. 

1.3 The satellite communication system, together with the new terrestrial-based LDACS system, constitutes a dual link to be used in high-density continental airspace. The satellite link will also be used in oceanic and remote airspace to support voice communications. The satellite communication system shall be able to support ATS and AOC applications defined in the Communications Operating Concept and Requirements for the Future Radio System version 2.0 (COCRv2) document [3], with the required performance level for use in high-density continental airspace. User terminals shall be suitable for a vast majority of aircraft types, with a low cost of ownership for airspace users and a service model providing low cost of use of the safety communication service for ANSPs and airspace users.

1.4 Technical activities include the design of a new set of satellite communication protocols able to support ATS and AOC applications defined in COCRv2. These protocols will constitute a new communication standard, which would be proposed for standardisation among ICAO Aeronautical Mobile Satellite Services (AMSS). 

2. Iris Programme Purpose and ACTIVITIES
2.1 The Iris Programme started in 2007, with a definition phase. Studies demonstrated the feasibility of designing communication protocols for an air-ground satellite communication system able to guarantee the performance requirements defined in the COCRv2 document [3]. Other Iris studies defined the satellite system infrastructure required for the provision of the safety service, analysed the service model, proposed options for a sustainable business case, and defined the safety requirements. An Iris Expert Group gathering Air Navigation Service Providers, EUROCONTROL, the European Aviation Safety Agency and Airspace Users advised ESA in order to ensure that an end users perspective was taken into account from inception of all technical activities, and to support ESA in preparing for safety oversight in view of the future service provision. 

2.2 ESA Iris Programme Phase 1 results have been presented during the Air Ground Communications Focus Group (AGCFG/5) and NexSAT Steering Group (NexSAT/10) meetings at EUROCONTROL on 24-25 March, 2009, Brussels [4]. Final reports of these studies, as well as the final report from the Iris Expert Group are freely available from ESA upon request [1].

2.3 The development phase of the Iris Programme has started in 2009, with the kick-off of the system design activities foreseen to last until 2011. This includes a system design study for a purpose-built system (called ANTARES), several parallel studies preparing potential operators and service providers for future service provision (OPERA and SIRIO studies, with a potential third parallel activity currently under negotiation) and an analysis of the feasibility of adapting Inmarsat’s SwiftBroadband system for provision of a safety service matching COCRv2 requirements (THAUMAS study). Other Iris activities will focus on detailed technical studies, support ESA in understanding aircraft manufacturers requirements and facilitate the preparation of the safety case. 

2.4 Technical activities in the design studies revolve around three aspects: (1) design, develop and validate communication protocols for a new communication standard, purpose-built to support the use of ATS and AOC applications defined in COCRv2, both in continental and oceanic airspace; (2) design the satellite system infrastructure required for provision of the safety communication service, including low-cost Aeronautical Earth Stations (AES) and a satellite system infrastructure able to provide services for the Single European Sky/ECAC airspace; (3) support the worldwide effort to define aviation long-term requirements for satellite spectrum in the AMS(R)S band, in preparation of the ITU World Radio Conference 2012.
2.5 In a first step, the design studies determine the impact of the performance requirements defined at application level in the COCRv2 document. Studies design several possible system options and carry out a sensitivity analysis on technical criteria. The purpose of this trade-off exercise is to determine which requirements are driving the overall system design (user terminal, space segment, ground segment and communication protocols) and which requirements contribute most to the system cost and complexity. This information will be provided to SESAR JU activities to facilitate the refinement of user requirements and allow aviation to take informed decisions when consolidating requirements. It is planned to consolidate requirements for the satellite communication system in agreement with SESAR JU and the aviation community during a System Requirements Review mid-2010, then to design the system baseline by end 2011. 
2.6 The design activities for the communication system (i.e. the protocols) consider a wide range of options. The philosophy is to provide a design that could be implemented on any type of satellite system. Although the infrastructure developed for the European ATM system will likely rely on geostationary satellites  (GEO), the communication protocols could also be implemented on satellite systems in highly elliptical orbit (HEO) or low Earth orbit (LEO). The communication system is optimised for datalink services (as it is foreseen to be used post-2020, when data will become the primary means of air-ground communications), but voice communication will also be supported. Technical specifications will be made openly available by ESA for implementation in any world region by any interested party.

2.7 A verification testbed will be produced by 2011, whose purpose is to validate the performance of the communication protocols designed and support standardisation activities. The verification testbed will model the satellite communication system, and will be integrated with other elements of the communication system developed by SESAR JU in order to validate performances end-to-end.  
2.8 User terminals (i.e. Aeronautical Earth Stations) are being designed with the aim to lower their cost and facilitate their installation on-board aircraft. As direct consequence of these requirements, the selection of omni-directional antenna in L-Band has been favoured. It is also foreseen to limit AES transmission power to the maximum achievable without requiring forced air cooling.
2.9 The design of the satellite system infrastructure required for provision of the safety communication service favours a modular and scalable approach for infrastructure deployment. Although the design mostly focuses on European requirements, the suitability of also providing coverage of the visible Earth from GEO orbit is considered. The satellite L-Band antenna size and the payload power requirements are direct consequences of the delay requirements of the most constraining COCRv2 ATS applications, and of the number of aircraft communicating simultaneously within the satellite coverage. Dependability requirements determine the redundancy required at various levels within the system.
2.10 In order to facilitate the deployment of compatible communication services in other world regions, the system architecture designed could be implemented by several satellite service providers: the satellite communication protocols can be used with any transparent satellite payload in L-Band providing suitable technical characteristics (in terms of power and antenna gain). The deployment of compatible satellite systems in several world regions would allow aircraft to roam between various networks using the same AES. This concept is similar to what has been implemented by Inmarsat and MTSAT, where aircraft can use both satellite networks with the same AES.
2.11 ESA’s role in the development of this infrastructure is to ensure that the elements required for validating the service will be procured, and to prepare the case for full system deployment by facilitating the definition of service provision schemes with potential operators and service providers. Interactions between, inter alia, the ANTARES, OPERA and SIRIO studies, ensure that potential operators and service providers are involved in the definition of operation requirements. The definition of the service model and the selection of the stakeholders involved in deployment of the operational system go beyond the scope of the Iris Programme; these issues are being considered by SESAR JU and the European Commission.
2.12 As availability of satellite spectrum in L-Band is a pre-requisite for service provision, the Iris Programme includes regulatory and frequency management studies to support aviation’s preparation effort in view of the ITU World Radio Conference 2012. Current studies foresee that the combined spectrum needs of all aircraft flying simultaneously within ECAC by 2025 can be accommodated within approximately 3 MHz, which is well within the existing AMS(R)S allocation for aviation safety communications via satellite in L-Band.
3. ScheDule
3.1 The ANTARES, THAUMAS, OPERA and SIRIO studies are on-going, with further activities currently under definition or under negotiation. 

3.2 The System Requirements Review for the technical design studies is planned mid-2010. By this point, it is foreseen that SESAR JU will have refined users requirements, notably within SJU Projects 15.2.4 and 15.2.6, in order to allow technical trade-off to be closed and detailed design activities of the system baseline to proceed.

3.3 Technical design activities of the communication protocols will result in the provision of technical specifications by end 2011. These technical specifications will be the basis for standardisation activities to be undertaken by SESAR JU.

3.4 Activities of design of the satellite system infrastructure and of user terminals are foreseen to result in the definition of the system to a level allowing ESA to issue a tender end 2011 for provision of the first elements of the system infrastructure required for validation. 

4. ConclusionS

4.1 Technical design activities of the Iris Programme have started and include the design of a new set of satellite communication protocols able to support ATS and AOC applications defined in COCRv2 with the required performance level for use in high-density continental airspace. These protocols will constitute a new communication standard, which would be proposed for standardisation among ICAO Aeronautical Mobile Satellite Services (AMSS). 

4.2 SESAR JU is consolidating user requirements, with the objective to consolidate technical requirements for the satellite communication system by mid-2010. The SESAR JU is also coordinating with international partners the future set of standards. Design of the technical baseline will then be carried out within the Iris Programme until end 2011, with the objective to provide at that stage detailed technical specifications allowing standardisation of the communication system, implementation of the satellite system infrastructure required for the European ATM system, and development of user terminals.

4.3 In this perspective, international coordination activities will need to be foreseen within the ICAO future aeronautical communication system activities to facilitate standardisation of technical specifications once they have been developed.
5. ACTION BY THE MEETING
5.1 The ACP WGW is invited to note the information provided.

5.2 Participants to ACP WGW interested in collaborating in technical activities carried out within the Iris Programme are invited to contact the authors. 
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