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Background

There have been identified a need for a description of how the ECC decision on maximum radiated power from an aircraft operating a GSMOBA system can be verified. 
This is the results obtained by measurements on a Boeing 777. The methodology applied is described in GSMOBA-07xxx. The Boeing 777 was equipped with two leaky feeders (LF) running through each side of the cabin. The LF where terminated in 50 ohm in the front, with measuring equipment (spectrum analyzer) connected at the rear end. The signals received from the two LF were measured separately, i.e. energy received in each cable can be analyzed with respect to from which side (starboard or port) the signal was received from. 

A transmitter at 1900 MHz was placed on ground in an open area in Montana, US. The method is founded on the reciprocity theorem. When a RF field outside the aircraft is known, the penetration loss can be found by measuring the energy received inside the fuselage. This is the equivalent of transmitting into the LF and measure the power escaped from the aircraft and the calculate the penetration loss..

Results
The theoretical signal on the outside of the aircraft is calculated from the e.i.r.p. from the ground base transmitter adding the free space loss. The values given are the 5th percentile, i.e. the attenuation exceeds the values in the table for 95% of the samples.
	Max. elevation angle1 (deg.)
	Distance TX-RX (km)
	Signal from (side)
	Loss to starboard LF (dB)
	Loss to port LF (dB)

	1.2
	135
	port
	13.4
	12.2

	1.8
	95
	port
	13.6
	12.2

	8
	20.8
	starboard
	18.4
	15.6

	42
	4.4
	port
	21.1
	19.3

	
	
	
	
	


1  elevation angle defined as 0 degrees in horizontal direction and 90 degrees directly downwards.
Conclusion

It is now possible to calculate the maximum power transmitted into the antenna system that will fulfil the ECC decision based on the measurement results given in Table 1. 
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Where Pin is the input power to the antenna system.
At 1900 MHz (GSM; 200 kHz bandwidth) the ECC limit outside the aircraft is -19.5 dBm, for a minimum operational height of 5000 meter, i.e. ECC = -19.5,

and fuselage attenuation Att = 19.3 dB from table 1, hence:
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