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	SUMMARY

	Space Based VHF Data Link Service is being discussed in several forums inside ICAO as well as ITU. The potential allocation of the 136 – 137 MHz frequency band to AMS(R)S service brings considerable possibilities for future services to the aeronautical community. Nevertheless, operational concerns and protection of the existing systems operating in the same frequency band should be a priority to the community. This paper proposes an approach to minimize the impact on existing system while still being able to operate an economically viable Data Link Service under the potential future AMS(R)S allocation in the VHF frequency band.



1. INTRODUCTION

1.1 Space Based VHF communications are being investigated by various forums, regulatory and standardisation groups in the frame of the preparation of the upcoming WRC-23 under agenda item 1.7 of that conference.

1.2 ICAO has been requested to provide characteristics of systems operating in the 136 – 137 MHz frequency band and indicate its position with regards to the possible allocation of this frequency band to AMS(R)S in addition to the current AM(R)S allocation as primary service.
1.3 As the introduction of Space Based VHF systems providing AMS(R)S services spans areas of expertise that are broader than those of the FSMP, the Communications Panel of the ANC has also been consulted on the matter. A special group of interest, the Future VHF Sub Group (FVSG) has been established under the PT-T of DCIWG for performing an impact analysis at operational level in addition to the work on compatibility performed by the FSMP.

1.4 At various occasions, representatives of States in which initiatives exist to build, deploy and operate systems providing services operating under a potential future AMS(R)S allocation, have presented their initiatives to various panels and interest groups. Many questions have been raised by the States participating to the discussions and answers provided by the States supporting the initiatives.

1.5 At FSMP WG/14, it was agreed that, in order to limit the impact of the topic on the overall panel meeting agenda, a special group of experts, under the co-leadership of France and Spain, would coordinate the technical discussions and provide the FSMP with a summary of their findings at WG/15.
1.6 The detailed technical analysis supporting the discussions taking place both at ITU as well as in the FVSG and FSMP at ICAO can be found in the report proposed by Spain and available for reference as FSMP-WG15-IP04_Attachment_Elements on AI 1.7_v2.0 ‘Sharing Studies and operation for Space-based VHF Communications in the 117.975 to 137 MHz Frequency Band’. This Working Paper uses the results of this report as a basis for the discussion hereafter.
2. DISCUSSION

2.1 The analysis performed in FSMP-WG15-IP04_Attachment_Elements on AI 1.7_v2.0 ‘Sharing Studies and operation for Space-based VHF Communications in the 117.975 to 137 MHz Frequency Band’shows that a Space Based VHF Data Link service can be established and is technically feasible.
2.2 The implementation of a Space Based VHF Data Link service does, however, bring some points of attention that, depending on how they are addressed, can lead to a coordination effort that is significant enough to be identified beforehand.
2.3 In light of the elements identified in paragraphs 2.1 and 2.2, various operational scenarios can be considered, they are highlighted and summarized below:

2.3.1 Operation of a Space Based VHF service using a dedicated frequency limited to areas where no terrestrial coverage currently exists.

2.3.2 Operation of a Space Based VHF service using a dedicated frequency limited to areas where no terrestrial coverage currently exists with enough geographical overlap to enable for users to seamlessly transition from Terrestrial to Satellite Based VHF systems

2.3.3 Operation of a Space Based VHF service using a specific frequency in areas where limited terrestrial coverage currently exists. It is implied that the selection of the frequency to be used by the Space Based VHF system will be such that it provides the necessary frequency offset from terrestrial stations so as to not cause them any interference, in the worst case conditions of physical signal impairments (e.g. Doppler, Attenuation, …).
2.3.4 Operation of a Space Based VHF service using a dedicated frequency in areas overlapping terrestrial coverage. For this operational scenario, a frequency that provides the necessary frequency offset from all terrestrial stations in the coverage area will need to be selected/identified so as to limit interference.

2.3.5 Operation of a Space Based VHF service using a dedicated frequency worldwide, overlapping terrestrial coverage when available. For this operational scenario, a frequency that provides the necessary frequency offset from all terrestrial stations worldwide will need to be selected/identified so as to limit interference.

2.3.6 Operation of a Space Based VHF service using the VDL Common Signaling Channel (CSC) in areas where no terrestrial coverage currently exists

2.3.7 Operation of a Space Based VHF service using the VDL Common Signaling Channel (CSC) areas where no terrestrial coverage currently exists with enough geographical overlap to enable for users to seamlessly initiate connection from the Terrestrial to Satellite Based VHF systems
2.3.8 Operation of a Space Based VHF service using the VDL Common Signaling Channel (CSC), overlapping terrestrial coverage when available.

2.4 Independently of the various considerations described hereafter regarding the various identified scenarios in paragraph 2.3 and its sub-paragraphs, any of the cases can be authorized in any of the participants State national airspace providing that the State does not fail to any of its obligations in doing so.
2.5 It is clear that the most conservative approaches lie in the operation under the 2.3.1 from a protection of systems and services point of view as the absence of interference is obtained “by design” in such a case; however, the following operational limitations that arise from this scenario need to be highlighted

2.5.1 Users of the existing terrestrial VHF Data Link systems will not be able to benefit from the existence of a Space Based VHF Data Link service in a seamless fashion; indeed, aircraft avionics will need to be reconfigured in order to include the specific elements for the Space Based VHF system (e.g. operating frequency, operating geographical area, etc..).
2.5.2 The shaping of the satellite spotbeams to avoid causing any overlap to existing terrestrial systems is likely to be based on an approach that need further analysis and may be costly, and as such it is in principle not considered.
2.6 Given the limitations described in 2.5.1 and 2.5.2, the approach described in paragraphs 2.3.2 and 2.3.3 provides many advantages; in particular, the following ones can be highlighted

2.6.1 Users of the existing terrestrial VHF Data Link systems will be able to benefit from the existence of a Space Based VHF Data Link service in a seamless fashion. Indeed, 
2.6.1.1 aircrafts leaving terrestrial coverage and heading towards a region that is covered by a Space Based VHF system will be instructed to hand over to the frequency on which the Space System operates. 

2.6.1.2 aircrafts leaving Space Based VHF system coverage and heading towards a region that is covered by a terrestrial system will be instructed to hand over to the frequency on which the terrestrial system operates

2.6.2 The message formats and exchange definition to support the functionalities described in paragraphs 2.6.1.1 and 2.6.1.2 are already part of the VHF Data Link protocols and so not require any adaptation to be made to these standards. 

2.6.3 As highlighted in paragraphs 2.6.1, the use of an operational paradigm described in paragraphs 2.3.2 and 2.3.3 already provides an operational benefit at the limited cost of appropriate selection/identification of a frequency for the Space System operation that induces no harmful interference to terrestrial systems deployed in a given geographical region.
2.6.4 The use of the approach described in paragraphs 2.3.2 and 2.3.3 does not, however, provide a way for an aircraft to initiate a Data Link connection while in a region that is not covered by a terrestrial station. To mitigate this, a combination of the approach described in paragraphs 2.3.2 and 2.3.3 with the approach described in 2.3.6 or, possibly, 2.3.7 could bring the additional benefit of enabling the seamless initation of a connection to the Data Link service by any equipped aircraft, even though it is not in the coverage of a terrestrial station.
2.6.5 The use of the approach described in paragraph 2.3.5, while extremely interesting from an operational point of view, is deemed highly unlikely given the current density of channels allocated in the VHF frequency band and the impact that the isolation of a given frequency worldwide would have on the service. Possible approaches to mitigate this complexity lie in the use of a small set of, regionalized, frequencies for the Space Based VHF Data Link service. No studies on the feasibility of such approach given current frequency assignments has been made to date neither regionally, nor globally.

2.7 Given all the elements exposed above, complemented by the studies and analysis reported in the FSMP-WG15-IP04_Attachment_Elements on AI 1.7_v2.0 ‘Sharing Studies and operation for Space-based VHF Communications in the 117.975 to 137 MHz Frequency Band’, it is proposed that, at present, operation of Space Based VHF systems be initially performed using the approach described in paragraph 2.3.2, 

2.8 Following operations under paragraph 2.3.2 for a given amount of time, it is proposed that the necessary analysis be performed, in light of the gathered operational data, to study the possibility to extend the operation to those described in paragraphs 2.3.3 and 2.3.7 given the benefits that these extensions could bring to specific geographic areas that currently suffer from poor terrestrial Data Link coverage and to oceanic Data Link service operations. 
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note and review the contents of this working paper;
b) endorse the proposed line of action in paragraph 2.7; and

c) identifies the plan necessary to enable the line of action in paragraph 2.7; and

d) take the necessary provisions to ensure that, in due time, the proposed line of action in paragraph 2.8 can be implemented.
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