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[bookmark: dbreak]Introduction
Resolution 155 (WRC 15) resolves, in part, to consider the progress obtained by ICAO in the process of preparation of its Standards and Recommended Practices (SARPs) for UAS CNPC links (resolves 18). Accordingly, this contribution, as requested in invites 5, is intended to inform ITU-R of the status of the related ongoing ICAO activities.
Following the publication in 2015 of its Manual on Remotely Piloted Aircraft Systems (RPAS) (Doc 10019), ICAO began developing SARPs proposals that will eventually cover all aspects of UAS/RPAS. The first package of SARPs containing C2 Link (ICAO term for control and non-payload communications (CNPC) Link) proposals is expected to be adopted in 2020 followed by a second package in 2022.
The first package of SARPs specifically concerned with the C2 Link will be general in nature, identifying overarching requirements in a manner mainly independent of specific technological solutions.  The second package of C2 Link SARPs is anticipated to focus on specific technical solutions, such as the potential use of the FSS to support beyond radio line-of-sight (BRLOS) operations.
The RPAS Panel is currently one year away from completing its first package of C2 Link SARPs amendment proposals and coordinating those with other ICAO Panels having responsibility for such topics as Frequency Spectrum Management, Security and Safety etc.  This will be followed by another, approximately two-year, period as the proposal progresses through the ICAO approval process.   This schedule should allow for adoption of the first package of SARPs in 2020 so ICAO anticipates them being very mature by the time of WRC 19.
The first package of C2 Link SARPs will include specific high level requirements that will address certain of the resolves of WRC 15 Resolution 155 to ensure that operation of the CNPC/C2 Links is consistent with the conditions identified by ITU-R.  These will include procedure and oversight requirements such as those identified in Resolution 155 (resolves 5, 9, 11 and 12 for example).
To realize its goal of adopting the second package of technology-specific SARPs in the 2022 timeframe, the RPAS Panel will need to commence its work on SARPs amendment preparations early in 2017 and complete that work by the end of 2019.  The RPAS Panel anticipates that one of the technology solutions it will investigate for C2 Links will be the use of FSS networks operating in the 14/12GHz and 30/20GHz frequency bands and that these SARPS will be adopted before WRC 23.
During this investigation, ICAO will not only need to identify and include in its SARPs the technical characteristics for the space and earth stations, but also address both the Required Link Performance (RLP) and the effects of interference on the safety and efficiency of UAS/RPAS operations.  This will require ICAO to be informed of the characteristic of the FSS networks and the interference environment in which they operate.
Consequently, ICAO requests that ITU-R WP5B provide it with the following information in time for the commencement of ICAO’s FSS investigations in March 2017:

1) The temporal and severity characteristics of the interference that will be experienced by the CNPC/C2 Links when operated in the scenarios described in ICAO’s liaison to the 14th May 2013 meeting of WP5B (5B/269).  See Appendix 1 for a detailed list of the requested information.

2) [bookmark: _GoBack]Any additional information and data covering topics such as regulation, operation and C2 Link performance that ITU-R has developed in its work on CNPC/C2 Links that ITU-R WP5B believes would help ICAO support their mutual responsibilities and ICAO’s timely release of SARPs.
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APPENDIX 1 CNPC LINK INTERFERENCE ENVIRONMENT

Note:  ICAO requests that the anticipated Link Budgets and the characteristics of the interfering system(s) be provided along with the inference analysis itself.
From other Fixed Satellite Service Networks
Realistic Worst Case Interference received by earth station on the UA
What is the degradation in the C/N when:
UA located on the edge of coverage of wanted satellite footprint;
UA located in the centre of the coverage of the eight interfering satellites;
Interfering satellites are transmitting the maximum power allowed.
Realistic Worst Case Interference received by space station supporting the UAS
What is the aggregate off-axis e.i.r.p. spectral density in the direction of the satellite supporting the UAS:
Interference cause by earth stations operating with the nearest four satellites operating either side (eight satellites in total) of the space stations supporting the UAS;
Interfering earth stations are operating co-frequency and in the same geographic area as the UAS;
Interfering earth stations are transmitting the maximum power allowed.

From other Services sharing the same frequency allocations
UAS operational characteristics (altitude, latitude, speed etc.) to be described by ITU-R, based on ICAO scenarios as well as the geographic density of the interfering systems.
Long-term
What is the Cumulative Distribution Function of the probability that a certain I/N is exceeded?
Short-term
What are the I/N levels (based on the Link Budgets)?
What are the time periods when I/N is exceeded?
What are the time periods between situations where I/N is exceeded?
What is the time duration for the I/N analysis? 
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