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	SUMMARY

	The frequency band 117.975 – 137 MHz is allocated to the aeronautical mobile (route) service (AM(R)S) and is the main aviation communications band for air-ground, air-to-air, and ground-air communications.  It is used at all airports for all phases of flight. Recently ITU-R has been considering the introduction of systems in frequency bands above 137 MHz, requiring the definition of protection criteria for the AM(R)S systems. 


1. INTRODUCTION

1.1
The frequency band 117.975 – 137 MHz is allocated to the aeronautical mobile (route) service (AM(R)S) and is the main aviation communications band for air-ground, air-to-air, and ground-air communications.  It is used at all airports for all phases of flight. Recently ITU-R has been considering the introduction of systems in frequency bands above 137 MHz, for example as part of studies for Agenda Item 1.7 (AI1.7) for the 2019 World Radiocommunication Conference (WRC-19). This requires the definition of protection criteria for the AM(R)S systems.
2. DISCUSSION

2.1
Table 1 provides the characteristics of the ground and airborne AM(R)S systems operating in the 117.975 – 137 MHz frequency band.
Table 1
Characteristics of AM(R)S systems in the frequency band 117.975 – 137 MHz
	Platform
	Aircraft
	Base station

	Type of emission
	Voice
	Data
	Voice
	Data

	Channel bandwidth (kHz)
	8.33/25
	25
	8.33/25
	25

	Modulation type
	AM-DSB
	D8PSK/MSK CSMA
	AM-DSB
	D8PSK/MSK CSMA

	Type of operation
	Simplex
	Simplex
	Simplex
	Simplex

	Typical SINAD (dB) or BER (%)
	20 dB
	0.1%
	20 dB
	0.1%

	Max antenna height (m)
	15240 (MSL)
	15240 (MSL)
	15 – 50 (AGL)
	15 – 50 (AGL)

	Transmitter
	
	

	Power (W) (Note 1)
	5 to 25
	18 to 25
	25 to 100
	25 to 100

	Coverage radius (km)
	370
	370
	370
	370

	Bandwidth (kHz)
	8.33/25
	25
	8.33/25
	25

	Antenna gain (dBi)
	0
	0
	2.2
	2.2

	Radiation pattern
	Omni
	Omni
	Omni
	Omni

	Antenna polarization
	Vertical
	Vertical
	Vertical
	Vertical

	Receiver
	
	

	Noise figure (dB)
	6
	6
	6
	6

	IF bandwidth (kHz)
	8.33/25
	25
	8.33/25
	25

	Sensitivity (dBm)
	-107
	-107
	-107
	-107

	Antenna gain (dBi)
	0
	0
	2.2
	2.2

	Radiation pattern
	Omni
	Omni
	Omni
	Omni

	Antenna polarization
	Vertical
	Vertical
	Vertical
	Vertical


Note 1:  These values are based on a survey of actual operating equipment. As comparison with avionic specifications, the minimum aircraft transmit output powers (voice) are 16 watts for 200 nautical miles max range with 8.33/25 kHz channel separation, and 4 watts for 100 nautical miles max range with 8.33/25 kHz channel separation.  The minimum aircraft transmit output powers (data link – mode 0/2) are 15 watts for 200 nautical miles with 25 kHz channel separation, and 4 watts for 100 nautical miles with 25 kHz channel separation.

2.2
As noted there is no agreed ITU-R  protection criteria for the AM(R)S systems in the frequency band 117.975 – 137 MHz, so an I/N of -10 dB will be assumed.  This protection criteria represents the aggregate protection level.  In addition an optional aeronautical safety margin could be assumed.
2.3
Using those values, Table 2 shows the interference protection levels for the AM(R)S systems operating in the frequency band 117.975 to 137 MHz.  Note that since they are normalized in 4 kHz, the interference protection levels apply to AM(R)S systems using 8.33 kHz and/or 25 kHz channels.  Depending on the type of interference being studied, the interference scenario determines which interference protection level will be used in the compatibility study.  For example, if considering interference from downlinks of non-geostationary orbit- short duration (NGSO-SD) satellites  (e.g., as part of studies for WRC-19 AI1.7), the worst scenario is for AM(R)S base stations with receive antennas pointing upward at aircraft, and so the max RFI aggregate power flux density (PFD) of -176 (or -170) dBW/m2/4 kHz at the input of the AM(R)S base station receiver antenna would be used. For the case of the NGSO-SD uplink, the worst scenario is for aircraft with receive antennas pointing downward at their base stations, so the max RFI aggregate PFD of -173.8 (or   -167.8) dBW/m2/4kHz at the input to the airborne AM(R)S receiver antenna would be used.  
Table 2
AM(R)S protection levels in the frequency band 117.975 – 137 MHz

	Station type
	Base station
	Aircraft

	k = 1.38064852e-23 (J/K) to dBW/K/Hz
	-228.60
	-228.60

	Standard room temperature, To = 290K,  in dB-K
	24.62
	24.62

	Rx noise figure, NF, dB
	6
	6

	Noise density, No = k*To + NF, dBW/Hz
	-197.98
	-197.98

	Protection criteria, I/N, dB
	-10
	-10

	Max RFI power density, dBW/Hz
	-207.98
	-207.98

	Max RFI power density, dBW/4 kHz 
	-172
	-172

	dBW to dBW/m2, in dB
	4.18
	4.18

	Receiver antenna gain, dBi
	2.2
	0

	Max RFI PFD at antenna input, dBW/m2/4kHz 
	-170.0
	-167.8

	Optional Aviation Safety Margin, in dB
	6
	0
	6
	0

	AM(R)S protection level at antenna input, dBW/m2/4kHz*
	-176.0
	-170.0
	-173.8
	-167.8


.*This is an aggregate level for all sources of interference.
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note and review the contents of this working paper;

b) endorse the AM(R)S protection criteria as outlined in paragraph 2.3 and Table 2.
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