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Proposal

This paper proposes a definition for “BTS radio coverage within aircraft cabin” test case including the test purpose.

Decision

If agreed, it is proposed that this version be included in section 7.3.2 of the GSMOBA Technical Specification currently under development.

7.3.2 BTS radio coverage within aircraft cabin

7.3.2.1 Definition

Adequate RF coverage in the sense of this test case is given, when the BTS signal is uniformly distributed within the aircraft cabin such that it fulfil its purpose at any location within the aircraft cabin. I.e., the BTS signal can be detected and decoded successfully by GSM 1800 compliant terminals within the aircraft cabin.

7.3.2.2 Purpose

This test is to verify that the BTS output signal has an adequate power level at any location within the aircraft cabin. 

7.3.2.3 Description of test setup

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 the measurement locations within the aircraft exactly 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 line antenna.

· Measurement locations should be chosen at the windows, on the aisle(s) and along the longitudinal axis of the aircraft.

· Additional measurements should be taken in cabin areas where passengers may linger, e.g. areas in front of galleys or cabin doors and in toilets.

· Additional measurements should be taken in crew rest areas is applicable.

Note:
The GSM OBA system is designed with the focus of providing GSM 1800 signal coverage within the aircraft cabin only. Coverage of the cockpit is not foreseen and hence is not subject of this test.
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Figure 1: Principle aircraft layout for narrow body aircraft type in standard cabin configuration with example measurement locations.

7.3.2.4 Test procedure

Prerequisites

· GSM OBA system serial installation

· Leaky cable antenna is installed in its final routing

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

· Cabin doors are locked

Note:
Since the below specified measurements are neither conducted nor are they carried out in an electromagnetically controlled environment, it might be necessary to get authorisation for transmission within licensed frequency bands from the national regulation authority responsible for the country in which the test is carried out.

Equipment required:

· GSM test receiver (scanner / radio network analyzer)

· tuned half wave dipole reference antenna for 1800 MHz

Test Sequence:

Step 1:
Activate BTS transmission on BCCH carrier.

Step 2:
Activate NCU transmission in the 1800 MHz band.

Step 3: 
Set power levels of the BTS and NCU to the value, which would be used during flight at an altitude over ground of 3000 m and above.

Step 4: 
Set the measurement frequency of the GSM test receiver to the operating frequency (frequency of BCCH) of the BTS.

Step 5: 
Measure the received C/I level of the BCCH at all locations inside the aircraft cabin as specified in clause 7.3.2.3 by using the reference antenna. Align the reference antenna by tilting and slight variation of the exact measurement location in the order of (c/2, such that the C/I of the received signal is minimum. (c is the wavelength corresponding to the carrier frequency of the BCCH. Chose the measurement duration such, that the result is a stable average C/I value.

Step 6: 
Verify that the minimum C/I requirement as specified in clause 7.3.2.5 is satisfied at all measurement locations within the aircraft cabin as specified in clause 7.3.2.3 above.

7.3.2.5 Limits

tbd

