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Reply from RPASP/13 regarding Protection Criteria for C2-link

(Presented by Michael Neale, Rapporteur of RPASP WG2)
	SUMMARY

	FSMP WG/8 WP/14 proposed to define protection criteria for the C2 Link of RPAS, based on development of criteria for other aviation systems. The protection criteria would only apply for compatibility studies between aeronautical systems and non-ICAO systems.  FSMP WG/8 requested that the paper be sent to the RPAS panel for consideration with appropriate context behind its proposals, requesting a response for the next FSMP WG meeting.  This could then be considered at future FSMP meetings for possible action.
This paper contains the response from RPASP as developed by RPASP WG-2 during the meeting of RPASP/13 (11-15 March 2019).  Attached also is RPASP/13 WP/4, which includes further details to the questions raised in FSMP WG/8 WP/14.
Action:  FSMP WG/9 is invited to review this reply from the RPASP and take action as appropriate.


1. INTRODUCTION

1.1 The RPASP thanks the FSMP for their paper regarding various aspects of the development of SARPs for the RPASP C2 Link connecting the remotely piloted aircraft (RPA) to the remote pilot station (RPS) and Remote pilot.

1.2 Section 2 of this Working Paper contains the RPASP’s responses to the specific points a) though f) raised in RPASP/13-WP/4 from the FSMP.

1.3 The questions in RPASP/13-WP/4 focus on the protection criteria and the safety margin required for C2 Link systems operating in frequency bands that are not dedicated to either Aeronautical Mobile Route Services or Aeronautical Mobiles Satellite Route Services. The objective of the questions being to clarify the protection from RF interference from non-aeronautical services required for implementation of aeronautical services (e.g. UAS C2 Links) in these frequency bands.

1.4 The implementation of aeronautical services in frequency bands dedicated to either Aeronautical Mobile Route Services or Aeronautical Mobiles Satellite Route Services and the protection criteria, noting that no safety margin is required in this case, to be used for sharing between various aeronautical services in these frequency bands, although of interest to the RPASP WG-2, is not the focus of RPASP/13-WP/4 or the answers in this reply.

2. DISCUSSION

2.1 Although during the presentation of the FSMP paper, the authors requested that the RPASP just reply to points d) and e) from RPASP/13-WP/4, the RPAS Panel and its C2 Link Working Group (WG-2) did include consideration of points a), b) and c) in RPASP/13-WP/4 in formulating their reply to d) and e).  It should also be noted that ICAO has already provided the ITU-R Bureau with an update on its progress for inclusion in the ITU-R Bureau Director’s Report to WRC-19 so the request in point f) of RPASP/13-WP-4 does not require any action.
2.2 RPASP/13-WP/4 action d): confirm and endorse on the protection criteria I/N of at least -10 dB for protection of C2 Link for in all ICAO identified frequency bands (e.g. VHF, L-Band, C-Band, Ku/Ka Bands).

Since the use of the respective ICAO identified frequency bands by the C2 Link is based on the compatible integration of C2 Links with the current users of those bands then the RPASP anticipates consideration of the protection criteria that are required for each of the services in those bands as it develops its technology specific C2 Link SARPs over the next few years. 


For example in the case of RPA using the FSS, since the RPA is operating as an Earth station within the FSS, the RPASP WG-2 would like to inform the FSMP that a single entry protection criteria I/N of -12.2 dB (reference ITU-R S.741), as is mandatory for the FSS, is being considered during the drafting of SARPs for RPAS using the FSS allocations in accordance with ITU Resolution 155.


It should be noted that the RPASP will also include in its SARPs a requirement that only satellites whose entire set of assignments comply with ITU-R Resolution 155 (WRC-15) will be allowed to support RPAS operations since that is the only way to guarantee all of the users of those satellites respect this I/N.  More information on this topic can be found in ITU-R WP5B 5B/578 where those satellite networks can be seen in Table 1 described as “for a frequency range under consideration”.

The RPASP WG-2 takes note of the FSMP’s recommendation of a minimum -10dB I/N for other C2 Link technical solutions using, for example, VHF, L Band and C Band but these are still under consideration in the RPASP WG-2.


Future SARPs amendments will be required to address adherence to these I/Ns and reporting of incidences where they are exceeded consistent with the QoS monitoring and reporting requirements already identified in the proposed SARPs.
2.3 RPASP/13-WP/4 action e): endorse on the value of the mandatory safety margin to be used for C2 Link when provisioned using FSS networks (6 to 10 dB) in compliance with ICAO handbook Doc 9718.


The RPASP understands that, in situations where an aviation safety service is operating in frequency bands where it might possibly receive interference from a service that is not an aviation safety service, the FSMP considers it necessary to add an additional margin to that afforded by the protection criteria discussed in 2.2 above.  As described in the ICAO RF Handbook Doc 9718 Section 9.2.23 this “Aviation Safety Factor” (aka ICAO Aviation “Safety Margin”) is included to “address the risk that some factors cannot be foreseen”.


However, FSS satellites are already deployed and notified to ITU (See ITU-R document 5B/578 or RPASP/13-WP/5). It is therefore not possible to consider an additional safety margin to protect receivers as it would require the re-coordination of every (i.e. both those used by RPAS and those that could interfere with RPAS) Ku and Ka Band FSS frequency assignment.

In addition, resolve 6 of ITU-R Resolution 155 (WRC-15) does not allow any re-coordination of already notified satellite networks being used for RPA C2 Link since it states:
“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 the Bureau.”


The RPASP therefore proposes that it will not include any Aviation Safety Factor in its SARPs for the use of the FSS by RPAS. However, RPASP will consider a number of mitigation techniques in order to prevent interruptions in the continuity of service of the C2 Link. Examples of these mitigation techniques include:

· Uplink Power Control to adjust the carrier power to maintain the target C/(N+I) if interference occurs.

· More resilient modulation and error correction techniques (requiring more bandwidth) to maintain the target Bit Error Rate if the C/(N+I) is degraded due to interference.

· One or several back up links to maintain the target end-to-end continuity and availability,


It has to be noted that RPASP WG-2 is currently starting its consideration of this topic. Therefore, the above mentioned mitigations techniques will be further developed and may evolve.
3. ACTION BY THE MEETING
3.1 The FSMP WG/9 is invited to review and endorse the above reply from the RPASP.
— — — — — — — —
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PROTECTION CRITERIA FOR C2 LINK
(Presented by Alexandre Guignot)
	SUMMARY

	ITU Working Party 5B (the aeronautical mobile service and the radiodetermination service) has been tasked by Resolution 155 (WRC-15) to conduct studies regarding the possibility to use FSS networks for the command and control of RPAS (C2 Link). Those studies will be carried out until WRC-23.

However, ITU studies just focused on the protection of FSS stations.

This working paper proposes to define a protection criterion for C2 Link for inclusion in the SARPS related to the use of FSS for provisioning of the C2 Link as planned in Annex 10 volume VI part 2, and also inform ITU. 

This protection criteria needs to be consistent with other ITU studies where ICAO is involved and shall apply to the C2 Link in all ICAO identified frequency bands (e.g. VHF, L-Band, C-Band, Ku/Ka Bands).




4. INTRODUCTION

4.1 
Since the last WRC-15, the conference decided to trigger the study regarding the use of FSS network for the C2 Link.

4.2 
In agreement with ITU Resolution 155 resolves, ICAO is invited to provide to the Director of the Radiocommunication Bureau, in time for WRC-19 and WRC-23, information on ICAO efforts regarding implementation of UAS CNPC links, including the information related to the development of SARPs for UAS CNPC links.

4.3 
Extensive discussions have taken place at ITU level but no agreement has been reached so far.

4.4 
Some Power Flux Density (pfd) masks have been agreed but these are only focused on the protection of Fixed Satellite Service (FSS) stations.
4.5 
However no protection criteria for the operations of C2 Link have been clearly defined and it is, indeed, an ICAO matter to define the right protection criteria to be used.
4.6 
During the last FSMP meeting (20th – 29th of January 2019), a working paper was presented in order to finally define the right protection criteria to apply.

4.7 
Regarding the Working Paper 14 of FSMP-WG08, FSMP secretary informed the meeting that all the work regarding C2 Link should be made directly at the RPAS Panel, including the definition of the protection criteria. This is why it is requesting RPAS Panel to confirm and endorse the proposed protection criteria for the C2 Link.

4.8 
Considering the ongoing assessment, as reported in FSMP WG-4 Report, §8.1, of the C2 Link spectrum details, including spectrum management considerations, which could be part of Annex 10 Volume V, and the fact that any other C2 Link spectrum considerations are to be included in the new proposed Annex 10 Volume VI, which is dedicated to RPAS C2 Link SARPs, this WP is submitted to RPASP/WG-2 and constitutes an extension of FSMP/WG-8 WP14 otherwise liaised by the ICAO secretariat.

5. Proposal from DGAC

5.1 
The RPAS C2 Link is the only link between the Remote Pilot in Command (RPIC) and the Remote aircraft: it is also used to relay VHF. In this sense, the C2 Link contributes to the safe operation of the RPAS during its evolution in the airspace. Therefore, the loss of this link has an impact on the situational awareness of the RPIC and the communication capabilities. This could have important consequences for the safety of the RPAS operation as well as on other airspace users, including manned aviation.

5.2 
In accordance with previous discussions in RPASP/WG-2 and in the RPAS panel during plenary sessions, it is clear that the “Lost link situation” could have important operational impacts which, in turn, could have an economic impact for the various actors (including airports) of the ATM.
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5.3 
This is a safety of life communication which needs the right protection criteria in order to be provisioned by any State that wishes to do so, in a way that allows for the deployment and the oversight of the C2 Link service provision with limited complexity in performing those activities for the State or the authority designated by the State.

5.4 
It is crucial that the dissemination from ICAO towards other agencies demonstrates consistency between similar subjects. In its last liaison statement towards ITU on the protection for AM(R)S in the band 136-137 MHz (ITU Agenda Item 1.7), ICAO communicated a protection criteria I/N of -10 dB with the inclusion of a safety margin. 

5.5 
Therefore, DGAC considers that the protection criteria I/N of C2 Link should be at least equivalent to the protection of AM(R)S given the elements recalled in §2.1, §2.2 and §2.3.

5.6 
ICAO handbook (DOC 9718 §9.2.22) defines the aviation safety factor as stated in the following: 

Aeronautical safety applications are required to have continued operation through worst case interference, so all factors which contribute to harmful interference should be considered in analyses involving those applications. An aviation safety margin is included in order to address the risk that some such factors cannot be foreseen (for example impacts of differing modulation schemes). This margin is applied to the system protection criteria to increase the operational assurances to the required level. Traditionally for aviation systems/scenarios an aviation safety margin of 6–10 dB is applied. Until established on the basis of further study on a case-by-case basis, an aviation safety margin of not less than 6 dB should be applied.

5.7 
Considering the ICAO handbook statement, the French DGAC is of the view to apply a safety margin not less than 6 dB in order to protect the C2 Link using FSS network.

6. ACTION BY THE MEETING

6.1 
The meeting is invited to:

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

b) consider the safety of the airspace operations;

c) consider the economic and operational impact of the loss of the C2 Link ;

d) confirm and endorse the protection criteria I/N of at least -10 dB for protection of C2 Link for in all ICAO identified frequency bands (e.g. VHF, L-Band, C-Band, Ku/Ka Bands);

e) endorse the value of the mandatory safety margin to be used for C2 Link when provisioned using FSS networks (6 to 10 dB) in compliance with ICAO handbook DOC 9718;

f) propose to FSMP, a liaison statement towards ITU for information (WP 5B) on the work performed by the RPASP/WG-2  on this matter.

— END —
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