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	SUMMARY

	The 5GHz frequency band is under consideration by ICAO for the C2 of RPAS for LOS and BLOS links.
At ITU level, WP5B is informing ICAO that a new working document towards a preliminary draft new Recommendation ITU-R M.[CNPC_CHAR_5GHZ] was initiated.
This WP is proposing a reply liaison statement to the ITU-R WP 5B Liaison Statement.




INTRODUCTION
ICAO is currently considering proposals for the amendment of Annex 10, Volume V, first edition of Volume VI and consequential amendments to Annexes 1 and 2 dealing with the Remotely Piloted Aircraft Systems.  The associated SARPs are addressing satellite-based C2 link systems as well as terrestrial C2 link communication system.
The frequency band 5 030 - 5 091 MHz has been identified for both line-of-sight and below line-of-sight C2 links.
  
PROPOSAL
This WP is proposing to provide an answer to ITU-R WP 5B on the status of the developments of the SARPs.
The generic and technology-neutral C2 Link SARPs, which are the first of two planned C2 Link deliverables, has been sent by the Air Navigation Commission and the Council for comments. The RPASP is currently working on the second and more detailed package containing technology-specific SARPs with a projected delivery date of 2022.
This first package is necessary to provide stakeholders, including regulators, manufacturers and operators, with a framework enabling them to plan for the introduction of the C2 Link. Some additional sections and chapters identified in the proposed new Volume VI are marked “to be developed”. The SARPs for these sections and chapters will be included in the second package of amendments and will focus on technology-specific solutions for the C2 Link. Several technologies have already been identified and placeholders have been inserted for them.
Attached to this document an annex is provided as a proposed basis for a response to WP5B with Satellite characteristics under study.
ACTION BY THE MEETING
	The meeting is invited to:
note and review the contents of this working paper;
agree on the reply liaison statement to WP 5B.
— END —



ANNEX
Elements for a liaison to WP5B on the RPAS at 5 GHz
ICAO would like to thank ITU-R WP 5B for its liaison statement related to UAS CNPC links in the band 5 030-5 091 MHz. ICAO reviewed the provided material by WP 5B and would like to provide the following comments and information.
 
ICAO is currently considering proposals for the amendment of Annex 10, Volume V, first edition of Volume VI and consequential amendments to Annexes 1 and 2 dealing with the Remotely Piloted Aircraft Systems.  The associated SARPs are addressing satellite-based C2 link systems as well as terrestrial C2 link communication system. In this regard, the frequency band 5 030 - 5 091 MHz has been identified for both line-of-sight and below line-of-sight C2 links.

The generic and technology-neutral C2 Link SARPs, which are the first of two planned C2 Link deliverables, has been sent by the Air Navigation Commission and the Council for comments. The RPASP is currently working on the second and more detailed package containing technology-specific SARPs with a projected delivery date of 2022.

ICAO noted the invitation to provide the technical performance criteria contained in its official documentation on this topic. While more work is ongoing, ICAO can provide Satellite characteristics currently under studies in the Annex of this reply liaison statement.

ICAO looks forward to continued fruitful cooperation with ITU-R WP 5B regarding this work.



Annex of LS: UA and CS Satellite Link Characteristics

TABLE 1
Transmission and Reception Characteristics
	
	Units
	CNPC Link System Airborne Radios
	CNPC Link System Satellite Radios

	Frequency of Operation
	MHz
	5 030 to 5 091
	5 030 to 5 091

	Baseband Signal
	
	Data
	Data

	User Data Rates
	kbps
	10.5 to 31.1 
	1180 

	Duplexing
	
	Frequency Division Duplexing
Frequency Division Multiple Access
	Frequency Division Duplexing
Time Division Multiple Access

	Modulation
	
	Continuous Phase Modulation (CMP)
	Continuous Phase Modulation (CPM)

	Modulation Alphabet Size
	
	M=2
	M=4

	Symbol Rates
	ksps
	10.5 to 31.1
	589.45

	Occupied Bandwidth, C
	kHz
	57 to 160
	800

	Antenna Gain
	dBi
	5
	33.5

	Cable Loss
	dB
	1
	0

	Antenna Pattern
	
	Constant azimuth
Constant elevation
	Constant in one spot beam (SB)
-3 dB in adjacent SB
-17 dB in non-adjacent SB

	Antenna Polarization
	
	Circular
	Circular

	Transmitter Conducted Power
	dBm
	44
	50.5

	Transmitter In Band Emission Limits
	dBc
	-72 dBc at 500 kHz frequency offset

	-72 dBc at 3.1 MHz frequency offset

	Receiver Noise Figure
	dB
	2
	0

	Receiver In Band Rejection – except the operating channel
	dB
	-74 dB at 2.0 MHz offset
	-74 dB at 2.0 MHz offset

	Protection Criteria I/N*
	dB
	- 6 dB
	- 6 dB


* Compatibility/sharing analyses could consider an aeronautical safety margin as recommended by ICAO. Values from 6 to 10 dB are recommended.



TABLE 2
Airborne Transmitter In Band Emission Limits
	Offset from Carrier Frequency
	dBc

	< Channel Width ÷ 2
	0

	1.5 x Channel Width
	-50 

	> 500 kHz
	-72



TABLE 3
Satellite Transmitter In Band Emission Limits
	Offset from Carrier Frequency
	dBc

	< Channel Width ÷ 2
	0

	> Channel Width ÷ 2
	-50

	> 4 x Channel Width
	-72 



TABLE 4
Airborne Receiver Selectivity Limits
	Offset from Carrier Frequency
	dB

	< Channel Width ÷ 2
	0

	> Channel Width ÷ 2
	-32

	1.5 x Channel Width
	-52

	500 kHz
	-68

	> 2.0 MHz
	-74



TABLE 4
Satellite Receiver Selectivity Limits
	Offset from Carrier Frequency
	dB

	< Channel Width ÷ 2
	0

	> Channel Width ÷ 2
	-32

	> 2.0 MHz
	-74
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