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CLARIFICATIONS ON SPACE-BASED VERY HIGH FREQUENCY (VHF) VOICE SERVICES FROM FSMP WG07
(Presented by Singapore)

	SUMMARY

	At FSMP WG7 meeting held in Johannesberg 6th – 13th Sept 2018, Singapore presented WP26 to highlight the concept of space-based VHF voice communications relay via satellite and seek FSMP’s support for inclusion of this topic into WRC-19 Agenda Item 10. This WP addresses the queries which were raised during the discussion on WP26 at FSMP WG7.



1. INTRODUCTION

1.1 The FSMP WG07 meeting considered WP 26 presented by Singapore. The meeting report highlighted a number of queries regarding WP26, and this WP attempts to follow-up on addressing those queries. 
2. DISCUSSION

2.1 FSMP WG07 report on WP26 is extracted below for easy reference.

	WP26 noted that while space-based ADS-B provides a means of surveillance over oceanic and remote continental areas, there are no similar ready solutions for the case of VHF voice communication to support radar-like separation minima in these areas.  The paper suggested one potential solution using VHF radio relays installed on satellites or high altitude platforms.  The meeting highlighted the need for ITU allocation of VHF frequency band if satellite solutions were to be selected. The meeting expressed general support for the concept, but raised a number of concerns that need to be addressed. Those included: (1) ensuring the approach would entail no change to existing aircraft VHF avionics/installations; (2) more detail was required on potential interference to terrestrial VHF usage; and (3) while any necessary ITU allocations could be on a global basis, the idea of a global set of VHF channel assignments would not be supportable due to severe congestion in areas of the world; however regional allotments might be possible. In addition, it was stressed that the concept should be considered as part of an overall aviation future strategy and as part of that other options (e.g., fielding of VHF repeaters on platforms such as oil rigs or stratospheric vehicles) should be examined. While the paper was submitted under agenda item 2, the meeting agreed that at this point there was no related change required to the ICAO Position. It was however added to the running FSMP “laundry list” of possible future agenda items (see paragraph 9.12) and a short explanation was developed and is contained in Appendix G.


2.2 On “The meeting highlighted the need for ITU allocation of VHF frequency band if satellite solutions were to be selected”, CAA Singapore has recently completed the design study with Gomspace and ST Engineering Electronics (GS-STEE), and confirmed that a technically feasible solution for satellite-mounted VHF radio relays can be further developed into proof-of-concept (PoC) trials. A cost-benefit evaluation is currently being carried out. At the recent APG
 19-4 meeting held in South Korea, Singapore proposed the inclusion of VHF frequency band allocation for space-based VHF communications at WRC-19, a future Conference agenda iteam at WRC-23 under Agenda Item 10 to encourage studies on space-based VHF voice communications services. The meeting had no objection to the proposal but subject to further study at the next meeting in July 2019
.
2.3 On “(1) ensuring the approach would entail no change to existing aircraft VHF avionics/installations”, CAA Singapore has verified with Boeing and Airbus that commercial civil aircraft manufactured by both companies have at least one VHF antenna pointing upwards. Both airframe manufacturers advised that the typical VHF antenna configuration of the commercial civil aircraft manufactured by them is one antenna pointing upwards, and two antennae pointing downwards. In addition, our above design study confirmed that it is feasible to design a satellite-mounted VHF radio relay that works with VHF avionics compliant with ICAO SARP. Hence the space-based VHF solution would not require changes to existing aircraft VHF avionics/installations.
2.4 On “(2) more detail was required on potential interference to terrestrial VHF usage”, the key challenge for this solution to work is for the satellite-mounted VHF radios to transmit enough power to reach aircraft, yet not excessively such that it will interfere with adjacent terrestrial VHF operations. The satellite providers (i.e. GS-STEE) had conducted coverage footprint simulation studies using Systems Tool Kit (STK) by Analytical Graphics Inc. (AGI). See enclosed for VHF coverage simulation video and below for screenshot (VHF coverage represented by circle) and sample input parameters.
	Frequency: 118 MHz 

Power: 21.1 dBW (antenna input power)

Antenna Type: Helix

Diameter: 0.75m

Efficiency: 60% (antenna efficiency)

Turn Spacing: 0.543m

Number of Turns: 5.7m

Assume pointing at 1.8deg latitude
Assume efficiency loss of 2 dB
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[Note: circle in red denotes the satellite in use for satellite-ground communications. Geographically, the satellite ground station is assumed to be located in Singapore.]
2.4.1 With the feasible control functions from the ground operation centre, such as switching on/off VHF transmission, adjusting transmission power and antenna pointing direction, it is further assessed that transmission footprint of satellite-mounted VHF radios would be similar to, if not better than, the coverage of existing aircraft VHF transmitters towards ground (i.e. coverage of transmission from aircraft flying at say 60,000 feet above edge of FIR to ground). Hence, we do not expect any significant interference caused by space-based VHF relays. We also propose that ICAO Regional Offices (ROs) continue to allocate/distribute VHF channels using the existing allocation method/software should a State request for a VHF channel for space-based VHF voice services usage. The ROs will ensure, based on the declared coverage of the requesting space-based VHF, that the assigned frequency channels will not interfere with neighouring States. 
2.4.2 Proof-of-Concept (PoC) trials will be implemented to verify the above theorectical simulations.

2.5 On “(3) while any necessary ITU allocations could be on a global basis, the idea of a global set of VHF channel assignments would not be supportable due to severe congestion in areas of the world; however regional allotments might be possible”, as we propose in para. 2.4.1, ICAO ROs will control the assignment of space-based VHF frequencies in their respective regions. In this case, ITU could allocate frequency band(s) for space-based VHF on a global basis as there will be no change to the existing VHF channel allocation method by ICAO ROs for allocation of space-based VHF voice services frequency.
2.6 On “it was stressed that the concept should be considered as part of an overall aviation future strategy and as part of that other options (e.g., fielding of VHF repeaters on platforms such as oil rigs or stratospheric vehicles) should be examined”, Singapore has explored other potential options but found that they have limitations as well. For example, fielding of VHF repeaters on oil rigs is subject to the availability of suitably located oil rigs and bilateral agreements for oil rigs located in international or territorial waters. The difficulties faced are as great as installing such repeaters on neighbouring States, which are usually subject to political wills. We understand that stratospheric vehicles are not yet commonly used for civil aviation operations. They are also subject to various regulatory approvals, and costs of such vehicles are expected to be high as well. For these reasons, at this point in time, there is no other option that are clearly superior than the space-based VHF solution. Moreover, it is always good to provide service redundancy using different technologies or platforms.
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note and review the contents of this working paper; and
b)  include the allocation of VHF frequency band(s) for space-based VHF communications as one of the recommended agenda items for WRC-23.
— END —

� Asia Pacific Telecommunications (APT) Preparatory Group (APG)


� Extract from APG19-4 Meeting Report: “The proposed new item for inclusion in the agenda of WRC-23 to consider the possible identification of the VHF frequency band 118 – 137 MHz for Aeronautical Mobile Satellite (Route) Service is forwarded to the next APG meeting for further consideration.”
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