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Flight Measurement Results for the Leaky Cable at 450 and 900 MHz

Background:
At the end of June and beginning of July 2007, Airbus and OnAir conducted a measurement campaign in Germany for the sake of verifying the RF radiation characteristics of an A320 aircraft with a GSMOBA system installation. This campaign comprised two different measurement sessions: 

a) while the aircraft was on the ground and

b) while the aircraft was in flight.

The test area for the ground session was the Airbus premises in Hamburg, whereas the flight session was carried out approximately 50Nm south-east of the city of Hanover above the peak of the mountain “Brocken” (1,141m above sea level). 
The objective of this campaign was to:

1. measure the effective attenuation of the aircraft using a very similar measurement set-up for the ground and flight test.

2. investigate whether any phase correlation occurs between GSMOBA signals transmitted by the leaky cable and received at each single window. 

3. investigate the main differences in the results between ground and flight tests and ascertain if ground tests will be sufficient for measuring the parameters of interest for different aircraft types.

Details of the campaign can be found in the contribution GSMOBA07066 and subsequent contributions presenting different aspects of the analysis of measured data. This contribution focuses on the presentation of the effective attenuation of the combination of leaky cable and aircraft (hereafter called leaky cable complex). 
Derivation of effective attenuation of the leaky cable complex

For each receive power measurement taken, the position, heading and bank angle of the aircraft as well as the time was recorded. With this data, the distance between the aircraft and transmitter as well as both the vertical and horizontal observation angles can be calculated. Knowledge of the emitted power level, the transmit antenna characteristics, the distance between antenna and aircraft, the frequency used and the measured receive power levels provides the ability to calculate the effective attenuation of the aircraft fuselage both at the window and at the antenna input port of the leaky cable.

The equation to define the different attenuation can be expressed as follow: 
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Where: 


Ptransmit is the power fed into the transmit antenna feeding point.


Gtransmit(f, (, () is the effective gain of the transmit antenna as a function of frequency, horizontal angle ( and the vertical angle ( under which the aircraft is observed, taking into account the antenna azimuth and elevation.


Lfree-space(f) is the free-space path loss as a function of frequency.


Preceive is the measured power level at the reference point of the leaky cable.


Fcorrection(f) is a frequency-dependent correction factor which represents e.g. cable losses, power correction factors required as a consequence of e.g. the result’s assessment, etc.

Results for 461.075 MHz (450 MHz) and 918.0 MHz (900 MHz)
Table 1 provides the effective attenuation of the leaky cable complex for the frequencies of 461.075 and 918.0 MHz, respectively, as derived from the measurement results according to the equation given above.

	frequency / MHz
	Attenuation / dB

	
	Min.
	Max.
	Mean
	5th percentile

	461.075
	22.6
	73.9
	49.4
	30.5

	918.0
	27.4
	69.9
	48.4
	32.5


Table 1: Attenuation of the leaky cable complex

The minimum attenuation appears at low vertical angles in the range from 10 – 20° for both 461.075 and 918.0 MHz frequencies.
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