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	SUMMARY

	Studies on WRC-23 agenda item 1.7 are performed within ITU-R WP5B since July 2020. They have met recent evolutions at last meeting in November/December 2021, in particular with the introduction of considerations to support VHF data-link Mode 2 (VDL Mode 2) satellite-based communications. 

This working paper aims at triggering a discussion on some technical considerations related to the potential relay via satellite of VDL Mode 2 communications in the frequency band 136-137 MHz. As ICAO is invited to review and to comment on the latest version of WP5B’s working document, this contribution suggests some elements to be discussed and to further consolidate in FSMP in order to send a reply to ITU-R WP5B.

Until now, the focus in terms of candidate application was on audio and related performances. However, since the last ITU-R WP5B meeting, space-based VDL Mode 2 application has been introduced as another candidate application. Starting with these new considerations, the frequency band extension 136-137 MHz for the VDL Mode 2 is assumed and additional information is required on the relay via satellite of VDL Mode 2 Common Signalling Channel, and adjacent band compatibility studies in ITU-R are likely to require detailed dynamic studies.

ICAO is also invited to express its view about the prioritisation to the voice application for the extension to the satellite component under agenda item 1.7.




1. INTRODUCTION
1.1 Under WRC-23 agenda item 1.7, WP5B is developing a working document towards a preliminary draft new report ITU-R M.[SPACE-VHF], which latest version was sent to ICAO for review and comments.
1.2 In particular, space-based VHF data-link Mode 2 (VDL Mode 2) communications considerations have been inserted in this report at last WP 5B meeting at the end of 2021. Some technical parameters, such as those related to performance requirements, should be reviewed by ICAO in order to confirm the interest for this new approach and to consolidate the assumed parameters.
2. DISCUSSION
2.1 Power Flux requirement
In section 4.2.2.2 of WP 5B’s working document M.[SPACE-VHF], the aircraft VHF receiver performance requirement for VDL Mode 2 is mentioned as requiring confirmation. FSMP should therefore confirm to WP 5B that the reference to “Annex 10 Volume III Part I Section 6.3.5.2” of ICAO Standards and Recommended Practices (SARPs), with the power flux level of -120 dBW/m², is relevant.
2.2 Aircraft transmitter output power
There is no ICAO requirement for power output at the aircraft VHF transmitter. However, it is noted, in the VDL Mode 2 document “EUROCAE ED 92C” that the aircraft output power will not be less than 15 watts measured at the transmitter antenna port. In addition, in the document “RTCA DO-224C: Signal-in-Space Minimum Aviation System Performance Standards (MASPS) for Advanced VHF Digital Data Communications Including Compatibility with Digital Voice Techniques” it is assumed that the max attenuation by the cable is 3 dB. For the sake of accuracy, WP 5B should therefore consider this level of 15 watts for VDL Mode 2 in sections 4.1 and 6.6 and associated cable loss of 3 dB in section 6.5 (Table 7, 8 and 9), and in section 6.6 (Table 10) of its working document; rather than the 16 watts level and associated cable loss of 2 dB applying to voice application.
2.3 Standardisation issues
ICAO Annex X Vol V specifies that the block of frequencies from 136.9 – 136.975 MHz inclusive is reserved for VHF air-ground digital communications (Annex 10 Vol V Table 4-1 Allotment table). The use of VDL Mode 2 by satellite in these channels would require the revision of the SARPs.
2.4 Operational issues
2.4.1 ICAO standard on VDL Mode 2 also specifies that the frequency 136.975 MHz is reserved as a worldwide common signalling channel (CSC) on which access shall be guaranteed in all areas where VDL Mode 2 is available (Annex X Vol III § 4.1.3.3).
2.4.2 An airborne VDL Mode 2 station (aircraft) always logs into the VDL Mode 2 network via the Common Signalling Channel (CSC: 136.975 MHz) responding to the periodically transmitted Ground Station Information Frames (GSIF). Corresponding information is provided in broadcast mode to all aircraft, and this triggers the specific question of Doppler shift compensation, which is mostly efficient under point-to-point configurations.
2.5 New and more complex compatibility studies will be required
2.5.1 The satellite relay of VDL Mode 2 CSC channel at 136.975 MHz will also require additional studies taking into account Doppler shift, related to compatibility with relevant systems operated in the adjacent band above 137 MHz, i.e. starting only a few kHz above this channel. Those adjacent band systems operated just above 137 MHz will belong to the out-of-band domain, and will not benefit from the same satellite signal roll-off level as in the spurious domain. Filtering at satellite level will be an efficient way to ensure adjacent band compatibility, however it can only be effective at a certain frequency distance from the edge of the satellite allocation. It should be noted that any doppler shift compensation will result in the emission being closer to the edge of the band and, therefore, the assessment of adjacent band compatibility will likely require dynamic studies in order to verify compliance with protection criteria of services above 137 MHz.
2.5.2 By comparison, in relation to studies with adjacent band systems operating above 137 MHz, a scenario with the new AMS(R)S allocation finishing at 136 MHz will benefit at 1 MHz distance both from a strong satellite signal roll-off and from satellite filtering. Each of these factors will ensure several tens of dB attenuation. They will greatly ease adjacent band compatibility, and should simplify studies as worst-case static analysis should be sufficient
2.6 Conclusions
For all these reasons, ICAO should further emphasize to WP5B that, in its deliberation on the extent of the AMS(R)S allocation, the frequency band 117.975-136 MHz should be considered in order to support voice separately from the “last MHz” in the frequency band 136-137 MHz dealing with VDL Mode 2 and voice. The priority of WP 5B should be to complete studies in section 7 of its working document for an AMS(R)S allocation in the frequency band 117.975-136 MHz, based on the consideration of voice application. In its reply to ITU WP5B for review and comments, proponents of this contribution are of the view that voice application should be prioritised over data application and the need and feasibility for a space based VDL Mode 2 approach should be motivated. The objective is to reflect this position to ITU.
3. ACTION BY THE MEETING
The meeting is invited to:
a) note and review the contents of this working paper; 
b) deliberate on the extent of the AMS(R)S allocation and on the need and feasibility for a space based VDL Mode2 approach;
c) use these elements in its reply to WP5B request for the review and comment by ICAO of its working document towards a preliminary draft new report ITU-R M.[SPACE-VHF], as proposed in Attachment.
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ICAO would like to thank ITU-R Working Party (WP) 5B for its liaison statement related to the ongoing studies on a space-based aeronautical VHF communications system within the 117.975‑137 MHz frequency band, as conducted under WRC-23 agenda item 1.7. 
ICAO notes that WP 5B’s working document towards a preliminary draft new Report ITU-R M.[Space-VHF] includes new considerations on space-based VDL mode 2 application in the frequency band extension 136-137 MHz, which WP 5B would like ICAO to review and comment. ICAO would like therefore to provide the following elements in return.
VDL mode 2 Power Flux requirement
In section 4.2.2.2 of WP 5B’s working document M.[SPACE-VHF], the aircraft VHF receiver performance requirement for VDL Mode 2 is mentioned as requiring confirmation. ICAO would like to confirm to WP 5B that the reference to “Annex 10 Volume III Part I Section 6.3.5.2” of ICAO Standards and Recommended Practices (SARPs), with the power flux level of -120 dBW/m², is relevant.
Aircraft transmitter output power for VDL mode 2
There is no ICAO requirement for power output at the aircraft VHF transmitter. However, it is noted, in the VDL Mode 2 document “EUROCAE ED 92C” that the aircraft output power will not be less than 15 watts measured at the transmitter antenna port. In addition, in document “RTCA DO-224C : Signal-in-Space Minimum Aviation System Performance Standards (MASPS) for Advanced VHF Digital Data Communications Including Compatibility with Digital Voice Techniques” it is assumed that the maximum attenuation by the cable is 3 dB. For the sake of accuracy, WP 5B should therefore consider this level of 15 watts for VDL Mode 2 in sections 4.1 and 6.6 and associated cable loss of 3 dB in section 6.5 (Table 7, 8 and 9), and in section 6.6 (Table 10) of its working document; rather than the 16 watts level and associated cable loss of 2 dB applying to voice application.
Operational issue for further studies	Comment by Christian Fleury: Probleme OACI qui ne concerne pas l’ITU
ICAO standard on VDL Mode 2 specifies that the frequency 136.975 MHz is reserved as a worldwide common signalling channel (CSC) on which access shall be guaranteed in all areas where VDL Mode 2 is available (Annex X Vol III § 4.1.3.3). An airborne VDL Mode 2 station (aircraft) always logs into the VDL Mode 2 network via the Common Signalling Channel (CSC: 136.975 MHz) responding to the periodically transmitted Ground Station Information Frames (GSIF). Corresponding information is provided in broadcast mode to all aircraft, and this triggers the specific question of Doppler shift compensation, which is mostly efficient under point-to-point configurations, and requires further studies for this specific case.
The satellite relay of VDL Mode 2 CSC channel at 136.975 MHz will also require additional studies taking into account Doppler shift, related to compatibility with relevant systems operated in the adjacent band above 137 MHz, i.e. starting only a few kHz above this channel. Those adjacent band systems operated just above 137 MHz will belong to the out-of-band domain, and will not benefit from the same satellite signal roll-off level as in the spurious domain. Filtering at satellite level will be an efficient way to ensure adjacent band compatibility, however it can only be effective at a certain frequency distance from the edge of the satellite allocation. 
By comparison, in relation to studies with adjacent band systems operating above 137 MHz, a scenario with the new AMS(R)S allocation finishing at 136 MHz will benefit at 1 MHz distance both from a strong satellite signal roll-off and from satellite filtering. Each of these factors will ensure several tens of dB attenuation and will greatly ease adjacent band compatibility with systems operated above 137 MHz.
ICAO’s recommendation regarding WP 5B’s studies under WRC-23 agenda item 1.7.
ICAO therefore recommends to give priority to the completion of studies for an AMS(R)S allocation in the frequency band 117.975-136 MHz, based on the consideration of voice application. Studies on AMS(R)S in the “last MHz” in the frequency band 136-137 MHz, based on VDL Mode2 and voice applications, also perfectly fit within the scope of WRC-23 agenda item 1.7. However, they may take more time for completion, because they require additional elements on the behaviour of VDL mode 2 via satellite, and because they will be more complex from the point of view of adjacent band compatibility with systems operated above 137 MHz.

	Status:	For information and action
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