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Background:

ETSI GSMOBA is currently developing the technical specification for defining the testing methodology to show conformance of the GSMOBA system to telecom authorisation limits (TS 102 576 the latest version is attached for information). This document will define not only the test approach needed to measure the appropriate attenuation parameters of the system installed in an aircraft but also will define the methodology to calculate both the minimum power level to control external signals and the maximum power level to not cause harmful interference to terrestrial networks.

The calculations in TS 102 576 use the same assumptions as written in ECC Report 093 which was developed in the CEPT group WG SE7 with input from 3GPP TSG GERAN1 and RAN4.  In its liaison statement (reference TSGG#27(05)2914) response sent back to SE7 in November 2005, GERAN stated that a minimum signal to noise ratio for GSM using enhanced MS receivers could reach C/I = 0dB. Hence proposing that C/I = 0dB was required to effectively screen future receivers identified as DARP and MS receive diversity if white noise (preferably Gaussian white noise) is generated across the interfered GSM channels by the NCU.  However this response was written at the time when DARP and MS receive diversity was still being defined and the development of the GSMOBA system was also in its infancy.

ETSI GSMOBA provides further elaboration in the following section and asks the question if the minimum C/I possible using enhanced DARP receivers is bigger than 0dB for GSMOBA systems given the particular nature of the radio environment within the aircraft.

Discussion: 
In the recent development of the TS 102 576 an equation provides a mean to define what the minimum value of the NCU should be in order to inhibit connection to all relevant terrestrial networks at the height above ground the system is operated. It has been proposed to set the minimum control power equal to a C/I criterion of 9dB for GSM and Eb/No of 5dB for UMTS given the need of the receiver to reach a certain margin before it is able to correctly receive the BCCH / CPICH signal. Nevertheless, some concerns were raised based on the GERAN LS (reference TSGG#27(05)2914).

It is highlighted that the aircraft cabin is characterised by a very scattered signal propagation environment due to the leaky cable type antenna used and the various obstacles present in the cabin and that the interfering signal is the equivalent of white guassian noise. We understand that the high potential gains from DARP and MS receive diversity quoted are based on specific scenarios and assumptions (terrestrial network with a low number of dominating interferers of specific signal type, i.e. GMSK or 8PSK modulated signals) which are not applicable for the GSMOBA system environment.

It is therefore believed that the assumption of a minimum C/I = 0dB may not be necessary when using a mobile phone with an enhanced receiver on board an aircraft equipped with a GSMOBA system.

Therefore, due to the fact that the NCU (Network Control Unit) may not transmit a GMSK or 8PSK modulated-type signal (as stated in the Harmonised Standard EN 302 480), and due to the specific environment that an aircraft cabin has, it is proposed that a minimum possible C/I = 0dB is not applicable in an aircraft equipped with a NCU.

ETSI GSMOBA therefore proposes 

· that a minimum C/I of 5dB is considered for the case of GSM MSs onboard aircraft connecting to a GSMOBA system using a NCU and

· that a minimum Eb/N0 of 2dB is considered for the case of UMTS enabled mobiles onboard aircraft connecting to a GSMOBA system using a NCU 

ETSI GSMOBA believes that the values proposed above, are adequate to effectively mask BCCH and CPICH signals from ground networks within the aircraft cabin, effectively preventing MSs and UEs from attaching to GSM and UMTS networks. ETSI GSMOBA seeks guidance from TSG GERAN and TSG RAN4 in order to get agreement on these values. In case this agreement cannot be reached, TSG GERAN and TSG RAN4 are kindly asked to provide rationale for their decisions, particularly on the details on the underlying assumptions on the radio environment leading to the decision.

Actions

To GERAN 1: TSG GERAN is kindly asked to provide its guidance on this matter.

To RAN 4: TSG RAN4 is kindly asked to provide its guidance on this matter.

