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	SUMMARY

	For operation of C2 Links for RPAS regulatory provisions both in ICAO and ITU are needed. This applies in particular to the operation of C2 Links as an application of the fixed-satellite service (FSS).
This Working Paper proposes a liaison statemet to ITU-R to inform them about the SARPs concerning the C2 Link already established.









INTRODUCTION
FSMP-WG/11 WP/05 contains a liaison statement from ITU-R working party 5B (WP 5B) on the operation of C2 Links as an application of the fixed-satellite service (FSS). This issue is under discussion in preparation of WRC-23 AI 1.8.
In WP/05, the ITU-R Working Party (WP) 5B gives initial answers to questions raised by FSMP in a liaison statement to ITU (5B/30 June 2020). In addition, WP 5B asks to be informed on relevant content of SARPs under development.
DISCUSSION
In the ITU-R discussion on C2 Links as an application of the FSS, a clear understanding of the respective responsibilities split between ITU and ICAO is needed. During discussions in ITU, issues which are in the responsibility of ICAO, such as airworthiness, the relationship between satellite operators and RPAS operators, flight planning and security, are discussed as well. All of these issues are already covered in the RPASP and some of the issues are already addressed by a set of SARPs intended to form  an RPAS C2 Link specific volume (VI) of Annex 10 to the Convention on International Civil Aviation and to update the spectrum use by RPAS C2 Links in Volume V of Annex 10.
These SARPS have been reviewed and agreed by all ICAO member states and approved by the Air Navigation Commission and are anticipated to be adopted by the ICAO Council during its 222nd session in February/March 2021.
The ‘draft liaison statement’ contained in the annex to this WP intends to inform WP 5B on the content of these already established SARPs. The aim of this liaison statement is to raise the awareness on the progress achieved in ICAO and to inform ITU that ICAO has addressed such items as airworthiness, the relationship between satellite operators and RPAS operators via the concept of C2 Link Communication Service Provision (C2CSP), flight planning and security as well as capturing some of the resolves in Resolution (Res.) 155 (REV. WRC-19) that are key to the use of the FSS spectrum by RPAS C2 Links. It is hoped that this will help to avoid duplication of work, which may lead to decisions in ITU that do not fit with the SARPs that ICAO has already established.
ACTION BY THE MEETING
The meeting is invited to:
consider the draft liaison statement contained in the Annex to this document
revise, as necessary
approve the liaison statement to be sent to ITU-R informing WP 5B on the content of the first set of ICAO SARPs.
— END —

Annex
Draft Liaison Statement to ITU-R WP 5B
Introduction 
ICAO thanks ITU-R WP 5B for the information provided in its liaison statement (Annex 41 to Document 5B/225) contained in FSMP-WG/11 WP/05, which was sent from the November 2020 meeting of WP5B.

ICAO notes that at this time ITU-R is still discussing the topics covered by ICAO’s questions and is pleased to hear that ICAO’s perspective on the importance of answering these questions is shared by ITU-R.  ICAO looks forward to receiving ITU-R’s final answers once the results of those studies are available.

As requested by WP 5B, this liaison statement reply contains an update on ICAO’s SARPs development.  ICAO hopes this information will assist ITU-R in the discussion in preparation for WRC-23 AI 1.8.

These first package of SARPs address subjects which are of a general nature regarding the C2 Link that are independent of the technical solution that may be chosen by an aircraft designer or operator. In addition, the first package of SARPs includes consideration of the use of frequency spectrum by the RPAS, which includes among others the use of FSS. Further provisions for various technical solutions for both terrestrial and satellite use are in development for the next package of SARPs due in 2023. 

The SARPs on the “communication systems and procedure relating to remotely piloted aircraft systems C2 Link” are forming a new volume, VI to Annex 10 to the Convention on International Civil Aviation. The SARPs on the “utilization of frequencies” are added to volume V of Annex 10 to the convention on international civil aviation.

The following sections of this paper give an overview of some of the topics covered.

Utilization of frequencies
A set of SARPs were added to volume V of Annex 10 to the Convention on International Civil Aviation. In respect of the operation of C2 Links as an application of the FSS, the list of frequency bands contained in Res. 155 (REV. WRC-19) was added. For the use of these frequency bands elements of the Resolution 155 are covered in these SARPs such as:
· Notification of the earth station on-board a remotely piloted aircraft (RPA) with station class “UG”
· Earth station on-board an RPA and earth stations being part of the remote pilot stations (RPS) shall operate within the notified technical parameters of the associated satellite network
· The assignments used have to be notified with a favorable finding under RR Nos. 11.31, 11.32 or 11.32A.

Terminology
According to developments in the past a different terminology is used in ITU and ICAO. Although it would be beneficial to use in both UN organisations the same terminology, this seems too difficult to be achieved. In this document, the ICAO terminology is used, where an RPAS is equivalent to a UAS and the C2 Link is equivalent to the CNPC Link in the sense as they are defined in the new Volume VI of Annex10 to the Convention on International Civil Aviation.


Supported function of the C2 Link
The C2 Link shall only support the information needed for the safe and efficient operation of the aircraft, including the in-service monitoring traffic as well as the relay of air traffic control information, when required. The use of the C2 Links for other communication such as payload communication is excluded.

Communication Service Provider
The C2 Link communication service provider (C2CSP) provides the C2 Link service. The SARPs establish a C2CSP oversight process by each state in which operators request the operation of RPAS. That means that compliance with the requirements is controlled by an authority of the administration in which the C2CSP is registered. Provisions, including pre-flight assessment and real-time monitoring of C2 Link performance during flight are in place to assure that under all circumstances the quality of service required is met. 

C2 Link performance provision
Although the specific details of the C2 Link performance related aspects will be dealt with in the second package of SARPs under devolpement.  The first already finalised package of SARPs does contain overarching requirements that mandate the C2 Link performance shall be commensurate with that required for safe RPAS operations. 

This Required Link Technical Performance (RLTP) is based on a concept of operations which is anticipated to represent many of those desired by RPAS operators.  These requirements are specified for all C2 Link tasks supporting the remote pilot’s management of the RPA for all phases of flight and airspaces. 
Translated into the service provisioning concept these RLTP are transferred to the Quality of Service Required (QoSR). They should be met or even exceed by the Quality of Service Delivered (QoSD) which stands under the responsibility of the remote pilot and/or external systems.  For managing and surveilling the QoS provisions, respective Service Level Agreements (SLAs) are required between the C2CSP and the RPAS operator (this is subject to the C2CSP oversight process).  These SLA cover the safety, performance, coverage, and security of the C2 Link as required for the RPAS operator’s intended operations on one side as well as the real-time monitoring for harmful interference on the other side.

From the technical perspective the RLTP will be transferred into a required set of minimum system performance parameters for safe operation of the involved FSS based C2 Link system elements of the RPA and RPS, considering the regulatory, technical and operational environment of the FSS in the identified frequency ranges.  
By comparing the required link margin for safe operation with the link margin that can be achieved by FSS based C2 Links, only a subset of the notified FSS network system characteristics would be able to provide safe operation of RPAS without further mitigations.  These technical and operational mitigations will be determined by ICAO as required and quantified further to be applied for improved performance. 

Loss of C2 Link
Noting that any radiocommunication system may suffer from interruption due to various circumstance like abnormal propagation, equipment failure or unexpected interference, SARPs are in place to cover this issue.
In case of an interruption, an RPAS Lost C2 Link state must be declared by the RPAS when the interruption is longer than the Lost C2 Link Decision time. The Lost C2 Link Decision time depends on safety considerations associated with the operational requirements of the airspace used and will be defined accordingly. For example, in oceanic airspace the decision time might be much longer  than in an airspace around major airports.

When being in the RPAS Lost C2 Link state, a set of predefined, preapproved and preprogramed actions are performed by the RPA, such as landing safely at a predefined airfield. These procedures are established in accordance with the different Annexes to the Convention on International Civil Aviation and are agreed as part of the flight plan approval for each flight.

Security
The C2 Link design, monitoring system and operating procedures shall be such as to minimize the potential for any unauthorized control of the RPA during any operation phase.  C2 Link security is vital to the safe operation of RPAS and has been an integral part of the development of ICAO’s C2 Link related SARPs.

Monitoring and Records
ICAO has developed a comprehensive approach to the assurance of safe operation of RPAS.  From a C2 Link perspective this not only includes a process to approve the provider of the C2 Link service as part of the certification of the design and operation of the RPAS but also includes full integration of the C2SCP into the Safety Management System of the RPAS operator. SARPs also identify a competent authority who has day to day oversight of the operation and can, if necessary, stop operation or revoke approval to operate.  SARPs also include a requirement to perform real-time monitoring and logging of the operation of the C2 Link and for the RPAS operator and C2CSP to take immediate action if the quality of the service degrades below what is acceptable for longer than is acceptable from safety considerations.  This automatic monitoring system shall be implemented in every RPAS and will provide an alert to the remote pilot on any degradation of the C2 Link delivered quality of service.

Annex 

Reelvant parts of Volume V and Volume  VI of ICAO Annex 10 to the Convention on International Civil Aviation.
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