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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 WP4A provide it with the following information in time for the commencement of ICAO’s FSS investigations in March 2017:

1) The technical and operational characteristics of Unmanned Aircraft CNPC/C2 Links operated in the 14/12GHz and 30/20GHz frequency bands.  See Appendix 1 for a detailed list of the requested Technical and Operational Characteristics and their corresponding ITU-R Recommendations/References.

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 WP4A believes would help ICAO support their mutual responsibilities and ICAO’s timely release of SARPs.
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APPENDIX 1 TECHNICAL AND OPERATIONAL CHARCTERISTICS
General CNPC Link Parameters 
Telecommand, UACS-to-satellite-to-UA (Link 1 and 2) Information data rate used by ITU-R
Telemetry, UA-to-satellite-to-UACS (Link 3 and 4) Information data rate used by ITU-R
Modulation Type
FEC Type
Spectral efficiency
Eb/No @ 1E-8 BER
Roll-off factor
Reference bandwidths
UACS Earth Station Characteristics (Link 1 and 4) and UA Earth Station Characteristics (Link 3 and 2)
UA and UACS Transmission Characteristic for each Link (1 and 3)
Frequency
Maximum on-axis e.i.r.p. density
Maximum off-axis e.i.r.p density
Antenna diameter (range of sizes)
Typical antenna efficiency
Antenna pattern
Pointing error
Pointing method
Power control
UA and UACS Reception Characteristics for each Link (2 and 4)
Frequency
G/T or T
Antenna diameter (range of sizes)
Typical antenna efficiency
Antenna patterns
Pointing error
Satellite Characteristics
Transmission Link 2 and 4
Reception Link 1 and 3
Transmission Characteristics for each Link (2 and 4)
Frequency
3 dB beamwidth
e.i.r.p. transmit density
Downlink power flux-density
Reception Characteristics for each Link (1 and 3)
Frequency
3 dB beamwidth
G/T
Pointing error
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