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Web Meeting, 1 – 12 March 2021

Agenda Item 2..:
WRC-23 Preparations
a) Completion of ICAO Position for WRC-23, review and address State Letter responses

WRC-23 AGENDA ITEM 1.8 POTENTIAL ALTERNATIVE SOLUTION
(Presented by John Mettrop)

	SUMMARY

	This paper reflects on the origins of WRC-23 agenda item 1.8 and whether the current proposed solution meets those original objectives and whether there is another solution that could provide an alternative should the current solution fail to meet ICAO’s requirements. 


1. INTRODUCTION

1.1 In 2006 I submitted an information paper to the 16th meeting of Working Group F of the Aeronautical Communication Panel. That paper provided information about a draft proposal the UK CAA had submitted to Ofcom (UK Radio Regulator) for a future World Radio Conference (WRC) agenda item on spectrum support for remotely piloted aircraft. That draft proposal was subsequently adopted as a European proposasl and resulted in WRC Agenda item 1.3 and the associated Resolution 421 that was the predecessor of Resolutions 155 and 171. The question is whether, taking into account lessons learnt and the changing spectrum environment does the current solution satisfy the original objectives and if not is there an alternative approach that could provide an acceptable fall back.  
2. DISCUSSION

2.1 In 2006 the assumption was that in order to remotely pilot an aircraft located beyond visual line of sight it would require streaming video in order to replicate the eyes of a pilot on-board the aircraft, voice relay to forward air traffic control communication and a datalink for health monitoring. Given that the intention was to fly these remotely piloted aircraft in non-segregated airspace it was agreed that “safety spectrum” would be required. However, the cumulative spectrum requirement, based on the assumptions made was significantly larger than the amount of spectrum identified for use by the aeronautical mobile satellite (Route) service, the only recognised satellite safety service. Consideration was given to mobile satellite spectrum but this option was ruled out at the time because it could not be guaranteed that it would afforded the same level of protection and premption required at the time..
2.2 Through the WRC-12 study cycle attention was focussed on trying to obtain new allocations for the aeronautical mobile satellite (Route) service (AMS(R)S) in existing satellite frequency bands. However, there was opposition from some of the satellite operators, especially those having existing existing satellite networks. They were fearful the impact on the bi-lateral satellite co-ordination process the introduction of  new allocation(s) to AMS(R)S and the perceived need for additional safety margins , and the likely requirement for priority access to spectrum would have on that process. 

2.3 Therefore, by WRC-12 the idea of obtaining new AMS(R)S allocations was a forlorn hope. Therefore, at WRC-12 Resolution 421 was suppressed and a new agenda item established for WRC-15 and a new associated Resolution 153 adopted. That agenda item and associated Resolution refocussed attention from seeking new AMS(R)S allocations, to identifying current FSS allocations that with additional regulatory provisions could be used to support command and control safety of life communication for remotely piloted aircraft. Additionally, it had been recognised by WRC-12 that the need for streaming video to replicate the eyes of the pilot would not be required as a result of the improvement in electronic conspicuity measures and onboard video processing. 
2.4 Due to differences of opinions in how to address Resolution 153 and resolve the WRC15 agenda item little to no progress was made during the WRC-15 study cycle.  The result was that at the conference rather than discussing the issue in open meetings a small group of experts met in private to try and resolve the issue.  The output of their deliberations was Resolution 155 that laid out the conditions and frequency bands within which FSS could be used for the provision of command and control for remotely piloted aircraft.  However recognising that process by which Resolution 155 had been developed and the lack of peer review the Resolution called for a limited review of the power-flux density hard limits at WRC-19 and a review of the whole Resolution by WRC-23 prior to any service being put into operation.
2.5 At WRC-19 Resolution 155 was updated and agenda item 1.8 along with an associated Resolution 171 was adopted for WRC-23 to review Resolution 155 and the scope of that review. The current version of Resolution 155:
· identifies frequency bands allocated to the FSS that can be used for remotely piloted aircraft command and control
· does not clearly identify that the Earth station located on the remotely piloted aircraft is part of the FSS and therefore operating on a primary basis

· protects the current FSS bi-lateral co-ordination process, not allowing an FSS operator providing command and control services to claim any additional protection during that process

· does not provide the Earth station located on the remotely piloted aircraft any protection from terrestrial interference with the appropriate frequency bands
· requires the Earth station to ensure the protection of terrestrial systems operating in accordance with the Radio Regulations within the relevant identified frequency bands.
2.6 Additionally the use of FSS is limited to geo-stationary orbits which limit geographical coverage to around ±70° of Latitude.
2.7 The draft ICAO position on agenda item 1.8 effectively recognises that aviation is prepared to accept the use of commercial systems for safety of life purposes provided they can support the relevant safety case. However it does require that the issues listed in para 2.5 are addressed such that the resulting Resolution:
· clearly provides primary status,

· removes any apparent inconsistencies,

· acknowledges that states are responsible for ensuring the safety-of-life,

· provides sufficient information to support and/or validate safety cases,

· ensures that safety cases do not need to be revisited as a result of future satellite co-ordination agreements.

2.8 If the deliberations within the ITU culminates in WRC-23 updating Resolution 155 in a way that satisfactorily addresses ICAOs requirements then that would be an acceptable result. However, if the result of those deliberations is a result that does not address the ICAO requirements and noting the pressure to find a solution then what will the fallback be? Accept a less than desirable solution that potentially sets a dangerous precedence or is there another alternative.
2.9 Reviewing the original requirements and taking into account compromises that have already been accepted (e.g. protection of the current co-ordination process) then MSS would provide a credible alternative.  It can provide global coverage, AMS(R)S is a sub-set of MSS and therefore where there is a primary MSS allocation the command and control link would be provided primary status, could claim protection within the limits of any co-ordination agreement and avoids conflict with Resolution 156. The specific mobile satellite frequency bands that could be suitable would need to be carefully assessed, noting that it might be advantageous to consider upgrading some frequency bands already assigned to the mobile satellite service to primary status in order to provide globally armonised frequency bands
3. SUMMARY

3.1 The following table summarises some of the key elements of the remotely piloted aircraft command and control requirement

	Original Requirement
	Currently Offered by Fixed Satellite Through Resolution 155
	Potentially Offered by Fixed Satellite if ICAO’s Position is Met
	Potentially Offered by Mobile Satellite
	Comment

	Additional Spectrum
	Provided
	Supported
	Provided
	

	Global Coverage
	Not Available
	Not Stated
	Yes
	Global coverage is certainly a requirement for some States due to their geographical location

	Primary Status for the Whole Link
	Not Available
	Supported
	Yes
	

	Protection form interference from other terrestrial services
	No
	Not Stated
	Yes
	Required if a safety case is to be developed

	A definable link budget that can be used in safety cases
	No
	Supported
	Yes
	Cannot be defined if the level of interference and the maximum allowable radiated power is not known

	Priority & pre-emption in co-ordination
	No
	Dropped
	Not Supported by Industry
	Acceptance by aviation that commercial services can be used to provide safety services provided they can support the relevant safety case performance has made this requirement redundant.


4. PROPOSED ACTION

· Support the ICAO position

· Support the work within the ITU to identify and implement the changes necessary to Resolution 155 in order to address ICAO’s requirements

· Note that MSS could provide a viable alternative subject to aviation accepting the condition that, similar to FSS, there is no impact on the bi-lateral co-ordination process

· Note that Resolution 171 is sufficiently broad to allow an MSS solution to be considered  

5. ACTION BY THE MEETING

5.1 The meeting is invited to:

a) note and review the contents of this working paper;

b) continue to support the development of an FSS solution provided it is consistent with ICAO’s requirements
c) note that MSS could provide a fall back solution that may well offer advantages over FSS.
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