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Proposal

This paper proposes some changes in sections 4.5.1 and 4.5.2 of TS 102 576 V0.0.5 and to move them to section 4.4.2.
Decision

If agreed, it is proposed to modify sections 4.5.1 and 4.5.2 of TS 102 576 and move them in the section 4.4.2 “Cabin coupling loss” as defined below:

********************** Proposed change *************************

4.4.2 Cabin coupling loss
4.4.2.1 General description of test set up 

Location of the aircraft:

The aircraft must be located in a clear outdoors environment in order to keep the probability of possible corruption of measurement results due to signal reflections at obstacles outside the aircraft as low as possible.

Measurement locations inside the aircraft:

In principle it is not possible to specify generally accepted measurement locations within the aircraft because of the large variability in the aircraft cabin layout of different aircrafts. Therefore, the following rules shall provide guidance for specifying measurement locations for radio coverage testing.
· Coverage shall be tested at least in the forward, mid and aft fuselage section of the aircraft cabin to capture the longitudinal loss of the leaky cable antenna.
· Measurement locations should be chosen at the windows, on the aisle(s) and along the longitudinal axis of the aircraft.


· 
· 

Figure 1 gives an example for the measurement locations in a narrow body aircraft.
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Figure 1: Example of principle aircraft layout for narrow body aircraft type in standard cabin configuration with example measurement locations.

Identification of test frequencies

The frequencies used to conduct the tests are subject to local authorisation. Therefore, the test frequencies may need to be outside the operating bands specified for the NCU. Identification of the frequencies to be used will depend on the national telecommunications administration in the country where the tests are to take place, in this case the selected frequencies should be close to the bands specified.
Prerequisites
 The following prerequisites must be fulfilled prior to the start of the measurements within the aircraft cabin:

· GSMOBA system serial installation

· Leaky cable antenna installed as in its final routing

· Standard monuments installed (e.g. galley, lavatories, overhead bins)

· Cabin doors locked.

4.4.2.2
Definition

The cabin coupling loss is defined as the loss that the transmitted signal experiences on its way from the test signal generator’s output connector to a receive location within the aircraft cabin.
4.4.2.3
Purpose

This test is to determine the cabin coupling loss parameter (CCL) in selected locations within the aircraft cabin. The CCL is needed to determine the required NCU output power level.


4.4.2.4
Test procedure

Equipment required:

· measurement receiver

· reference antenna(s)
 
· RF signal generator

Note: It might be necessary to use different reference antennas for different frequency bands.

Test Sequence:

Step 1:
 Connect the RF signal generator’s output port to the leaky cable connector.
Step 2: 
Select an authorised frequency and set the RF signal generator accordingly.
Step 3:
Activate transmission of the RF signal generator for the selected frequency at the authorised power level.

Step 4:
Set the resolution bandwidth of the measurement receiver to 100 kHz for frequencies below 1 GHz, otherwise set the resolution bandwidth to 1 MHz; set the video bandwidth to approximately three times the value of the resolution bandwidth.

Step 5:
Set the centre frequency of the measurement receiver to the selected frequency. Set the frequency span of the measurement receiver such that the entire spectrum of the test signal is taken into account for power measurement.
 
Step 6:
Activate the root-mean-square detector of the measurement receiver.

Step 7:
Measure the received power at all locations inside the aircraft cabin as specified in clause 4.5.1  by using the reference antenna. While measuring, randomly vary the measurement location in the order of (c/2, where (c is the wavelength of the selected frequency. Further, while measuring randomly vary the polarisation of the receive antenna by changing the antenna orientation relative to the leaky cable orientation.
Step 8:
Determine the 95th percentile receive power value per location and calculate the 95th percentile cabin coupling loss for each of the specified locations within the aircraft cabin according to the following equation:
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Where:




Ptransmit: total rms RF signal generator output power at frequency of interest




Preceive_95: total rms receive power at frequency of interest




Geff_reference_antenna: effective gain of reference antenna


Determine the location with maximum 95th percentile cabin coupling loss and declare it as worst-case cabin coupling loss for that particular frequency.

Step 9:
Repeat step 1 through 8 for all other frequencies.
********************** End of change 2 *************************

� Given the multipath propagation environment within the aircraft cabin, it is recommended to use antennas with omni-directional characteristics at least in one of the polarisation planes (e.g. dipole antennas) in order to adequately capture signal-fading statistics.
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