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Elements for response to WP5B (copied for information to WP7B)
The frequency band 118-137 MHz is used by systems operating in the aeronautical mobile (R) service (AM(R)S) providing critical voice and data communications on a global basis. Those systems operate in accordance with international civil aviation organization (ICAO) standards and recommended practices (SARPS). Channel assignment criteria were developed based on extensive testing to allow maximum possible use of the spectrum resource to support safe and efficient aeronautical operations.

Those channel assignment criteria are proven safe, and represent significant development to ensure the systems can meet their operational objectives while allowing aviation authorities to support growing airspace usage. Those criteria rely on tested desired signal to noise plus interference norms. Interference from outside sources was not included in that testing, so to continue to meet the strenuous channel assignment criteria, the outside sources of interference must be controlled to ensure they do not result in a significant increase in the tested noise plus interference environment. As a result, a protection criteria of an interference to noise of -10 dB is required. This protection criteria represents the aggregate protection level for all sources of external interference.  
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
	5 to 100
	5 to 100

	Max 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

	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.

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.  

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

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


*This is an aggregate level for all sources of interference.
When performing analysis against protection criteria a number of assumptions are made that involve statistical variations. As a result, for analyses dealing with aviation safety systems ICAO recommends the inclusion of an aeronautical safety margin to ensure the protection criteria are not exceeded.
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