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	SUMMARY

	[bookmark: _Hlk126334033]In this paper, an AMS(R)S coordination threshold is proposed to facilitate frequency planning with the AM(R)S systems in the frequency band 117.975-137 MHz, based on the existing planning criteria of a desired to undesired signal (D/U) ratio of 20 dB. This coordination level is not the same as an interference protection criteria, normally derived using ITU-R protection criteria, as it is assumed in the D/U criteria the radios are already protected from harmful interference.





1. INTRODUCTION
1.1 [bookmark: _Hlk126332512]WRC-23 Agenda Item 1.7 considers a new aeronautical mobile-satellite (R) service (AMS(R)S) allocation in accordance with Resolution 428 (WRC-19) for both the Earth-to-space and space-to-Earth directions of aeronautical VHF communications in all or part of the frequency band 117.975-137 MHz, while preventing any undue constraints on existing VHF systems operating in the AM(R)S, the ARNS, and in adjacent frequency bands. In-band coexistence between the AM(R)S and AMS(R)S needs to be ensured through efficient and effective ICAO frequency planning and coordination between Member States. It is important to ensure that the entire AM(R)S service volume is protected. In this paper, an MS(R)S coordination threshold is proposed to protect the AM(R)S systems in the frequency band 117.975-137 MHz.
2. ACTION BY THE MEETING
2.1 The meeting is invited to:
a) review the proposed coordination threshold to determine if it should be provided to ITU.
3. [bookmark: appTitle1]DISCUSSION
3.1 [bookmark: _GoBack]In this paper, the AMS(R)S coordination threshold is proposed to protect the AM(R)S systems in the frequency band 117.975-137 MHz at 250 NM and FL400 from the border of a country, based on the AM(R)S system characteristics and the AM(R)S frequency planning requirement on the same frequency channel, a desired to undesired signal (D/U) ratio of 20 dB. This level is for coordination between ICAO systems operating in the AM(R)S and AMS(R)S services. Section 3.2 derives the AMS(R)S coordination threshold based on the VHF digital link (VDL) communications systems characteristics. Section 3.3 derives the AMS(R)S coordination threshold based on the VHF voice communications systems characteristics. Both derivations result in the same coordination threshold level.

3.2 AMS(R)S coordination threshold, derived from VDL requirements

	Minimum desired VDL-M2 radiated power density, dBW/m^2
	-120.00
	VDL: Section 6.3.2 or section 6.3.5.2, ICAO Annex 10 Volume III Part I

	Channel bandwidth, Hz
	2.5 E+04
	VDL: Section 6.1.4.1 ICAO Annex 10 Volume III Part I

	Minimum desired VDL-M2 radiated power density, dBW/m^2/4 kHz
	-128.00
	-120 – 10*log(2.5e4/4e3) = -128

	AM(R)S co-channel criteria, (use D/U = 20 dB)
	20
	D/U = 20 dB in Section 4.1.4.1 ICAO Annex 10 Vol V

	AMS(R)S coordination threshold, dBW/m^2/4 kHz
	-148.00
	Note 1


Note 1: AMS(R)S coordination threshold with AM(R)S at 250 NM and FL400 from the border of a country. This level is for coordination between ICAO systems operating in VHF AM(R)S and VHF AMS(R)S services.

References
ICAO Annex 10 Volume III Part I: Section 6.3 System characteristics of the aircraft installation
6.3.2 Power. The effective radiated power shall be such as to provide a field strength of at least 20 microvolts per metre (minus 120 dBW/m2) on the basis of free-space propagation, at ranges and altitudes appropriate to the operational conditions pertaining to the areas over which the aircraft is operated.

6.3.5.2 Sensitivity. The receiving function shall satisfy the specified error rate with a desired signal strength of not more than 20 microvolts per metre (minus 120 dBW/m2).

Note.— The required signal strength at the edge of the service volume takes into account the requirements of the system and signal losses within the system, and considers environmental noise sources.

ICAO Annex 10 Volume III Part I: Section 6.1.4 Air-ground VHF digital link communications system characteristics
6.1.4.1 The radio frequencies used shall be selected from the radio frequencies in the band 117.975–137 MHz. The lowest assignable frequency shall be 118.000 MHz, and the highest assignable frequency shall be 136.975 MHz. The separation between assignable frequencies (channel spacing) shall be 25 kHz.

ICAO Annex 10 Volume V: Section 4.1.4.1 Provisions concerning the deployment of VHF frequencies and the avoidance of harmful interference
4.1.4.1 The geographical separation between facilities operating on the same frequency shall, except where there is an operational requirement for the use of common frequencies for groups of facilities, be such that the protected service volume of one facility is separated from the protected service volume of another facility by a distance not less than that required to provide a desired to undesired signal ratio of 20 dB or by a separation distance not less than the sum of the distances to the associated radio horizon of each service volume, whichever is smaller.

3.3 AMS(R)S coordination threshold, derived from VHF communication system characteristics
	Minimum desired VHF radiated power density, dBW/m^2
	-120.00
	VHF: Section 2.3.1.2, ICAO Annex 10 Volume III Part II

	Channel bandwidth, Hz
	2.5 E+04
	VHF: use VHF 25 kHz channel bandwidth for Region 2 since some frequencies such as emergency channel (121.5 MHz) only available in 25 kHz (not 8.33 kHz)

	Minimum desired VHF radiated power density, dBW/m^2/4 kHz
	-128.00
	-120 – 10*log(2.5e4/4e3) = -128

	AM(R)S co-channel criteria, (use D/U = 20 dB)
	20
	D/U = 20 dB in Section 4.1.4.1 ICAO Annex 10 Vol V

	AMS(R)S coordination threshold, dBW/m^2/4 kHz
	-148.00
	Note 1


Note 1: AMS(R)S coordination threshold with AM(R)S at 250 NM and FL400 from the border of a country. This level is for coordination between ICAO systems operating in VHF AM(R)S and VHF AMS(R)S services.

References
ICAO Annex 10 Volume III Part II: Section 2.3 System characteristics of the aircraft installation
2.3.1.2 Power. On a high percentage of occasions, the effective radiated power shall be such as to provide a field strength of at least 20 microvolts per metre (minus 120 dBW/m2) on the basis of free space propagation, at ranges and altitudes appropriate to the operational conditions pertaining to the areas over which the aircraft is operated.

ICAO Annex 10 Volume V: Section 4.1.4.1 Provisions concerning the deployment of VHF frequencies and the avoidance of harmful interference
4.1.4.1 The geographical separation between facilities operating on the same frequency shall, except where there is an operational requirement for the use of common frequencies for groups of facilities, be such that the protected service volume of one facility is separated from the protected service volume of another facility by a distance not less than that required to provide a desired to undesired signal ratio of 20 dB or by a separation distance not less than the sum of the distances to the associated radio horizon of each service volume, whichever is smaller.
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