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RESULTS OF THE CORRESPONDENCE GROUP ON RESOLUTION 155 ISSSUES
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	SUMMARY

	This document provides the results of the work done by the correspondence group on identifying potential issues with and possible solutions to Resolution 155




INTRODUCTION
At the last meeting of the Frequency Spectrum Management Panel Working Group I agreed to form a correspondence group to identify the potential issues with and possible solutions to Resolution 155. This document provides the result of that work that unfortunately was limited by time availability. 
DISCUSSION
The correspondence group had one meeting in which the issues identified by the participants were discussed and as a result of those discussions, a consolidated list of issues and possible actions was produced, which is contained in the annex to this document.  This list was produced on the basis that all issues identified and possible actions would be included and therefore their inclusion does not necessary indicate agreement.
[bookmark: _Hlk65239321]ACTION BY THE MEETING
The meeting is invited to:
note and review the contents of the annex to this working paper;
based on the review called for in a) above produce a consolidated list of issues that need to be addressed with Resolution 155
Where possible identify acceptable solutions to the issues identified in b)
— END —
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ANNEX
	Resolves
	Potential Issue Identified
	Potential Actions Proposed

	1
	that assignments to stations of GSO FSS networks operating in the frequency bands 10.95-11.2 GHz (space-to-Earth), 11.45-11.7 GHz (space-to-Earth), 11.7-12.2 GHz (space-to-Earth)in Region 2, 12.2-12.5 GHz (space-to-Earth) in Region 3, 12.5-12.75 GHz (space-to-Earth) in Regions 1 and 3 and 19.7-20.2 GHz (space-to-Earth), and in the frequency bands 14-14.47 GHz (Earth-to-space) and 29.5-30.0 GHz (Earth-to-space), may be used for UAS CNPC links in nonsegregated airspace*, provided that the conditions specified in resolves below are met;
	· The resolution is only applicable to non-segregated airspace  
	· The limitation to on-seggregated airspace should be removed

	2
	that ESIMs on board UA may communicate with the space station of a GSO FSS network operating in the frequency bands listed in resolves 1 above, provided that the class of the ESIM on board UA is matched with the class of the space station and that other conditions of this Resolution are met (see also instructs the Director of the Radiocommunication Bureau 3 below);

	· There is ambiguity around the regulatory status of the various elements of the command and control link 
· Resolution 156 restricts the use of ESIMs to non-safety applications. Resolution 155 and Resolution 156 need to be decoupled
	· Modify text to clearly indicate that the various elements of the command and control link are operating on a primary basis

· Replace “ESIMs” with “Earth stations” and "ESIM" with "earth station" to remove the current confusion and align this resolves with the title as well as resolves 11, 12 and 13 (twice) of the resolution. Suggestion to also align noting a)

	3
	that the frequency bands specified in resolves 1 shall not be used for the UAS CNPC links before the adoption of the relevant international aeronautical SARPs consistent with Article 37 of the Convention on International Civil Aviation, taking into account instructs the Director of the Radiocommunication Bureau 4;
	· This resolves needs to be removed in the final Resolution 
	· Delete this resolves when all of the other issues have been resolved

	4
	that administrations responsible for an FSS network providing UA CNPC links shall apply the relevant provisions of Articles 9 (necessary provisions need to be identified or developed) and 11 for the relevant assignments, including, as appropriate, assignments to the corresponding space station, specific and typical earth station and ESIM on board UA, including the request for publication in the International Frequency Information Circular (BR IFIC) of items referred to in resolves 2 and the course of actions identified in that resolves in order to obtain international rights and recognition as specified in Article 8;
	· As per Resolves 2: 
Resolution 156 restricts the use of ESIMs to non-safety applications. Resolution 155 and Resolution 156 need to be decoupled
	· Replace “ESIMs” with “Earth stations” and "ESIM" with "earth station" to remove the current confusion and align this resolves with the title as well as resolves 11, 12 and 13 (twice) of the resolution. Suggestion to also align noting a)

	5
	that earth stations of UAS CNPC links shall operate within the notified and recorded technical parameters of the associated satellite network, including specific or typical earth stations of the GSO FSS network(s) as published by the Radiocommunication Bureau (BR);
	· No issue
	

	6
	that earth stations of UAS CNPC links shall not cause more interference to, or claim more protection from, other satellite networks and systems than specific or typical earth stations as indicated in resolves 5 as published by BR;
	· What is meant by “shall not cause more interference to, or claim more protection from other satellite networks and systems than specific or typical earth stations” when the UAS link has no clear regulatory status? 
	

	7
	that, in order to apply resolves 6 above, administrations responsible for the FSS network to be used for UAS CNPC links shall provide the level of interference for the reference assignments of the network used for CNPC links upon request by an administration authorizing the use of UAS CNPC links within its territory;
	· This provision is about the exchange of information between the administration responsible for the FSS network and the administration over who the UAS is flying, How does this apply when an administration is responsible for controlling aircraft over another territory or international airspace? 
· How does this work when a flight path requires the use of more than one FSS network?
	· This could be addressed in ICAO SARPs possibly through making the FSS operator in conjunction with the service provider responsible for the safety case for the intended flight including potential alternative routings


	8
	that earth stations of UAS CNPC links of a particular FSS network shall not cause more interference to, or claim more protection from, stations of terrestrial services than specific or typical earth stations of that FSS network as indicated in resolves 5 that have been previously coordinated and/or notified under relevant provisions of Articles 9 and 11;
	· As per resolves 6:
What is meant by “shall not cause more interference to, or claim more protection from other satellite networks and systems than specific or typical earth stations” when the UAS link has no clear regulatory status?
	

	9
	that the use of assignments of an FSS satellite network for UAS CNPC links shall not constrain other FSS networks during the application of the provisions of Articles 9 and 11;
	· This potentially implies that the interference margin could vary in the future, most likely reducing that margin. How is this consistent with ICAO & EASA requirement that any change to a system shall not adversely affect the level of safety and avoid the safety case having to be reviewed after every co-ordination affecting the FSS network
	· This could be addressed within ICAO through requirements for regular reviews of the safety case

	10
	that the introduction of UAS CNPC links shall not result in additional coordination constraints on terrestrial services under Articles 9 and 11;
	· This resolves indicates that terrestrial fixed services have primary status and must be protected by UAS CNPC links within a given administrations territory. Not a simple endeavour to coordinate when such actions potentially diminish UAS status to something less than primary.
	

	11
	[bookmark: _Hlk64549351]that earth stations on board UA shall be designed and operated so as to be able to accept the interference caused by terrestrial services operating in conformity with the Radio Regulations in the frequency bands listed in resolves 1 without complaints under Article 15;
	· [bookmark: _Hlk64549249]How can we design an operational onboard system to accept interference when the deployment levels/geographical locations of terrestrial services, thus the aggregate interference levels, are not registered in the Master International Frequency Register.
	· This could be addressed through provisions in ICAO SARPs

	12
	that earth stations on board UA shall be designed and operated so as to be able to operate with interference caused by other satellite networks resulting from application of Articles 9 and 11;
	· Similar to resolves 11:
How is this consistent with ICAO & EASA requirement that any change to a system shall not adversely affect the level of safety and avoid the safety case having to be reviewed after every co-ordination affecting the FSS network
	· This could be addressed within ICAO through requirements for regular reviews of the safety case

	13
	that, in order to ensure safety-of-flight operation of UAS, administrations responsible for operating UAS CNPC links shall:
	
	

	– 
	ensure that the use of UAS CNPC links be in accordance with international SARPs consistent with Article 37 of the Convention on International Civil Aviation;
	
	

	– 
	take the required measures, consistent with No. 4.10, to ensure freedom from harmful interference to earth stations on board UA operated in accordance with this Resolution;
	· How can the intent of 4.10 be applied to UAS when there’s nothing in this resolution to clearly give UAS CNPC primary status and you cannot claim protection from other primary services.
	

	– 
	act immediately when their attention is drawn to any such harmful interference, as freedom from harmful interference to UAS CNPC links is imperative to ensure their safe operation, taking into account resolves 11;
	· Noted, but what happens when the UAS CNPC needs to protect and not claim protection from other primary services?
· If the first bullet can be resolved then a protocol needs to be established as to how this can be achieved 
	

	– 
	use assignments associated with the FSS networks for UAS CNPC links (see Figure 1 in Annex 1), including assignments to space stations, specific or typical earth stations and earth stations on board UA (see resolves 2), that have been successfully coordinated under Article 9 (including provisions identified in resolves 4) and recorded in the Master International Frequency Register with a favourable finding under Article 11, including Nos. 11.31, 11.32 or 11.32A where applicable, and except those assignments that have not successfully completed coordination procedures under No. 11.32 by applying Appendix 5 § 6.d.i;
	· Given the issues around co-ordination achieving this is now virtually impossible.  How this can be achieved in the future needs to be considered
	

	– 
	ensure that real-time interference monitoring, estimation and prediction of interference risks and planning solutions for potential interference scenarios are addressed by FSS operators and UAS operators with guidance from aviation authorities;
	· [bookmark: _Hlk64549054]Why would an FSS operator undertake real-time interference monitoring, estimation and prediction of interference risks for a service that effectively has not been guaranteed/given primary status in the FSS frequency bands?  
· How will thi be made visible to national aviation authorities/operators/service providers /radio agencies and what information can they access?
	Clarification that CNPC is an application of the primary FSS allocation.

	14
	that, unless otherwise agreed between the administrations concerned, UA CNPC earth stations shall not cause harmful interference to terrestrial services of other administrations (see also Annex 2 to this Resolution);
	· By indicating that a UA Earth station cannot cause harmful interference, then RR 5.43 means that they cannot claim protection from interference caused by stations in that service, and hence the UA Earth station is operating as a secondary service
· Were aviation to accept that you can provide a safety of life service for UAS CNPC using FSS without clarifying that such use is on a primary basis there are implications for other safety of life systems
	 Clarification that RR 5.43 and 5.43A do not apply and that CPNC operations are on a primary basis

	15
	that, in order to implement resolves 14 above, power flux-density (pfd) hard limits need to be developed for UAS CNPC links; possible examples of such provisional limits to protect the fixed service are provided in Annex 2; subject to agreement between the administrations concerned, that annex may be used for the implementation of this Resolution;
	· The application of a hard PFD limit to protect the fixed service might work at the time of agreeing the levels, but given that you have to protect terrestrial services, this could become a sliding window
· PFD limits need to also be developed for the mobile service
	· Upon agreement to the PFD limits, remove the need to protect the fixed service

	16
	that the pfd hard limits provided in Annex 2 shall be reviewed and, if necessary, revised by WRC-(23)
	
	· Needs removal once PFD limits have been agreed and incorporated

	17
	that, in order to protect the radio astronomy service in the frequency band 14.47-14.5 GHz, administrations operating UAS in accordance with this Resolution in the frequency band 14-14.47 GHz within line-of-sight of radio astronomy stations are urged to take all practicable steps to ensure that the emissions from the UA in the frequency band 14.47-14.5 GHz do not exceed the levels and percentage of data loss given in the most recent versions of Recommendations ITU-R RA.769 and ITU-R RA.1513;
	· This provision requires a list of radio astronomy sites to be maintained and taken into account in flight planning and tactical air traffic control (ATC) in areas around radio astronomy sites, which may place unacceptable constraints on ATC
	· Establish relevant regulatory requirements within ICAO and implement through local ATC procedures  

	18
	to consider the progress obtained by ICAO in the process of preparation of SARPs for UAS CNPC links, to review this Resolution at WRC-23, taking into account the results of the implementation of Resolution 156 (WRC-15), and to take necessary actions as appropriate;
	· The implications of Resolution 156 precludes the use of ESIMs for safety of life applications on Resolution 155 and needs to be identified and addressed 
	Separation of Resolution 155 from 156 as these are two different applications of the Fixed Satellite Service.

	19
	that the ITU Radiocommunication Sector (ITU-R) studies on technical, operational and regulatory aspects in relation to the implementation of this Resolution shall be completed, together with the adoption of relevant ITU-R Recommendations defining the technical characteristics of CNPC links and conditions of sharing with other services
	
	· Needs to be removed once studies have been completed or updated if studies are to continue past WRC-23
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