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Acceptable levels of non-harmful interference from the use of GSM onboard aircraft

1. Introduction

There are a number of companies worldwide investigating the possibility of offering GSM usage onboard aircraft. The service is to operate whilst the aircraft is in the ascent, cruise and descent phases (i.e. above 3,000 metres); support an RF environment within the aircraft safety requirement parameters; and operate within acceptable limits of interference to terrestrial networks.  The purpose of this paper is to get agreement on acceptable levels of non-harmful interference to provide feedback to the MSG group (see LS from the ETSI MSG#8 meetings “considerations to avoid interference for terrestrial networks for onboard GSM networks” ). The results of this information will be used as input into the European telecommunication groups CEPT/ECC, CEPT/ECC/WG Se and possibly CEPT/ECC/WG FM. 

2. Background Information 

1) Background of Service, Connectivity and Shielding

SITA, Airbus and Tenzing have announced their intention to create a joint company, OnAir, to develop and market passenger communications services to the airline industry. Similarly Telenor and ARINC have also joined forces with the same objective.

One offering by these new initiatives will be a roaming service allowing passengers to use their own GSM phones on board aircraft as they do for roaming on the ground today (including GSM voice, SMS and GPRS services), through a picocell installed on the aircraft. The picocell will consist of a GSM base station, an electromagnetic screening mechanism (called the Network Control Unit (NCU)) and the passengers’ mobiles. The on-board base station will interface to a satellite link to provide connectivity between the aircraft and terrestrial networks. See figure below:
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The GSM service on board the aircraft will use the GSM 1800 frequency band, namely 1710 -1785 MHz and 1805 -1880 MHz. The satellite link is completely separate to the GSM picocell onboard the aircraft and will use a different frequency band (S, L, or Ku band).

The electromagnetic screening mechanism is required to screen all cellular technologies and associated frequency bands of the region the aircraft is flying in.

The service is to be supported for both long and short haul aircraft, when the aircraft is at the top of ascent and descent as well as cruising phases (i.e. above 3,000 metres). It is not intended that the service be in use when the aircraft is in critical phases of flight, and on the ground. 

2) The Current Regulatory Situation

The regulatory situation must take into account components of both

· Aeronautical

· Telecommunications

2.1) Aeronautical

All equipment installed on an aircraft must have airworthiness certification, certifying that the system itself, as well as its operation onboard, is safe and does not present any risk to the aircraft and its safe operation. Aviation authorities issue this certificate and the certificate is specific to equipment, aircraft type and configuration. SITA’s partner Airbus is dealing with the certification process for the onboard GSM equipment and this work is progressing well.   A critical item review list is expected in December, and Airbus is confident they can address and resolve these issues appropriately. 

2.2) Telecommunications

Through CEPT/ECC, SITA is seeking a ECC Decision that will allow the free use and circulation of the airborne GSM picocell. A first draft of this Decision has been considered by CEPT/ECC/WG RA. Before any final decision is made, it was agreed to send liaison statements to WG FM and WG SE seeking their comments on the draft Decision. WG SE have considered the liaison statement and asked the ECC for guidance on co-ordination and resource allocation. SITA has provided an input contribution to the ECC meeting, taking place this week, which addresses the points raised by WG SE. SITA is confident that this work will reach a satisfactory conclusion.  Further SITA has been discussing this concept with a number of national regulators and has held preliminary discussions with some of the major mobile network operators. All these discussions have been satisfactory.

A key feature of the proposed Decision is that for purposes of the Decision the aircraft cabin space is considered to be part of the national territory of the State of registration of the aircraft, and consequently, that State is responsible for the authorization of the GSM picocell. 

The second requirement for the free use of circulation of the airborne GSM picocell is that the system shall not provide harmful interference to terrestrial networks. The purpose of this contribution is to discuss and agree what levels of interference is not harmful to terrestrial mobile cellular networks. 

3) Currently defined figures of sensitivities of GSM equipment according to GSM specifications

From document TSG 05.01v7.2.0 section 11headed ‘performance’ the following sensitivity levels have been identified: 

Under typical urban fading conditions (i.e. multipath delays no greater than 5 µs), the quality threshold for full‑rate speech and PDTCH/CS1 is reached at a C/I value of approximately 9 dB. 

The maximum sensitivity is approximately ‑104 dBm for base stations and GSM mobiles and ‑102 dBm for GSM small MSs and PCS 1900 MSs and ‑100 dBm for DCS 1 800 hand‑helds (see GSM 05.05).

From document TSG 05.05v7.9.0 section 6.2 headed ‘reference sensitivity level’ the following sensitivity levels have been identified:

GSM 900 MS

	‑
	for GSM 900 small MS
	:
	‑102 dBm

	‑
	for other GSM 900 MS
	:
	‑104 dBm


DCS 1 800 MS

	‑
	For DCS 1 800 class 1 or class 2 MS
	:
	‑100 / ‑102 dBm 

	‑
	For DCS 1 800 class 3 MS
	:
	‑102 dBm

	PCS 1 900 MS
	
	
	

	-
	For PCS 1 900 MS
	:
	‑102 dBm



	-
	For other PCS 1 900 MS
	:
	‑104 dBm


GSM 900 BTS

	‑
	for normal BTS
	:
	‑104 dBm

	‑
	for micro BTS M1
	:
	‑97 dBm

	‑
	for micro BTS M2
	:
	‑92 dBm

	‑
	for micro BTS M3
	:
	‑87 dBm

	‑
	for pico BTS P1
	:
	‑88 dBm


DCS 1 800 BTS

	‑
	for normal BTS
	:
	‑104 dBm

	‑
	for micro BTS M1
	:
	‑102 dBm

	‑
	for micro BTS M2
	:
	‑97 dBm

	‑
	for micro BTS M3
	:
	‑92 dBm

	‑
	for pico BTS P1
	:
	‑95 dBm


PCS 1 900 BTS

	‑
	for normal BTS
	:
	‑104 dBm

	‑
	for micro BTS M1
	:
	‑102 dBm

	‑
	for micro BTS M2
	:
	‑97 dBm

	‑
	for micro BTS M3
	:
	‑92 dBm


4) Issues to be addressed

The values quoted above are absolute receiver sensitivities and do not constitute “acceptable interference values” for a terrestrial network, given that today’s GSM networks already experience interference far higher than –104 dBms, this raises a number of questions:

· first, what values constitute acceptable levels of non-harmful interference to the terrestrial networks caused by emissions from  the GSM onboard system; 

· secondly, what other constraints require consideration that may cause unacceptable levels of interference to be experienced by the terrestrial networks; 

· Finally are there any additional considerations that should be considered from the service or system perspective (i.e. work items such as the single antenna cancellation).

5) Next Steps
For the purpose of operating a system such as this on a commercial basis, operators are looking to establish an acceptable level of non-harmful interference below which they can operate.  Such a minimum value needs to be established and agreed, and 3GPP GERAN is considered to be an appropriate body to address this.
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