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Overview of an implementation of GSM on board aircraft

1 Background

The possibility to allow a GSM system to be installed and used on board an aircraft has been discussed within GERAN for some time. Especially the potential impact on terrestrial networks has been discussed.

As result of the discussions in GERAN#25 in Montreal, a LS was written to ETSI MSG and RAN/RAN4 on “LS on Typical Limiting interference parameters for terrestrial GSM systems” (GP-051781). In this document a number of questions were raised, requesting more information from all vendors involved in this area on relevant technical detail essential for this analysis.

With this document Ericsson, as a potential supplier of such a system, want to answer the open questions and state the position of Ericsson in different bodies involved. 

2 Description of Ericsson proposed implementation

As a basis for the system description the schematic concept description in GP-051614 is used with appropriate modifications:
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The BTS is based on Ericsson standard equipment including all features and functionality related to that. The unit is redesigned to fit into standard avionic environment and enclosure. Features like frequency hopping will be extensively used. 
Electromagnetic Screening Device (EMSD) is housed in an Avionics standard enclosure ARINC 600. EMSD deliver noise-like signal on GSM/UMTS frequency bands 350-2100 MHz. Power level is set as low as possible, depending on surrounding conditions, e.g. cruise altitude and type of aircraft. The concept assures that speech connections are always robust, while GPRS/EGPRS performance will be according to actual conditions.

Abis via satellite is used as connection to local BSC on ground.

GSM 1800 frequencies are used primarily. If requested other GSM band will be installed for use in areas where local authorities require other band than 1800 MHz.

BTS power is the lowest possible to assure reliable connection, MS is set to lowest possible 0 ( 3 dBm.

The antenna system makes use of leaking cables above the windows and/or in the aircraft. Other antenna arrangements with similar emission characteristics may be used depending on type of aircraft.

It is assumed that for flight safety reasons the MS shall be switched off during take-off and landing as all other electronic equipment. Passengers switch on and off the MS at flying staff permit as any other electronic device at about 3000 m height. The BTS and the EMSD in the aircraft are switched-off at altitudes lower than 3000 m. 

If the interference on terrestrial networks is too high in extreme cases, e.g. in long turns giving direct line-of-sight from MS at window to terrestrial BTS, a specific channel exclusion method can be used to reduce the interference.

3 Link budget

The link budget is based on measurements made by Ericsson in the Stockholm area as well as the facts, made available by operators of terrestrial networks. The following budget show the basic signal levels:

· Measurements in aircraft over Stockholm area (urban and rural) show –75 to –80 dBm signal level from terrestrial 900 MHz networks, e.g. 115 dB path loss or more.

· Minimum shielding effect of aircraft is assumed to be 0 dB, which was confirmed by the measurements. 

· Screening device is set at a level higher than the average signal from the terrestrial network with some margin for local peaks to make the MS on aircraft lose connection to terrestrial networks. For example, if 10 dB increase is used, the output from EMSD is –65 to –70 dBm, 

· Max BTS signal is set above highest screening device level to secure speech connection at low altitude (3000m or higher according to the decision of the flying staff). In the example we use about 10 dB, i.e. –55 to –60 dBm. 

· Even with 105 dB path loss from aircraft to terrestrial network, according to GP-050285 from TeliaSonera, the screening device will contribute with less than –170 dBm and the BTS with –160 dBm at terrestrial BTS and a terrestrial MS, for this example.

· With values in the example, the signal level from a MS on board to the terrestrial network will be less than  -105 dBm (if you assume the antenna arrangement to be as the worst case in TeliaSonera’s contribution) or less than –115 dBm (assuming path loss according to measurements). 

4 Discussion and statement

4.1 Further aspects to consider

Some important factors need to be emphasized:

1. The impact on terrestrial networks is probably less than today as 10-15 % of MS are still on at take-off today. The screening device will reduce the number connection attempts to terrestrial networks during cruise by masking the weak signals from BTSs on the ground and keeping the switched-on MS on board lock on to BTS in aircraft. This will be a significant improvement compared to present situation.
2. It has to be noted that 0 dB fuselage attenuation is a minimum value and the different locations in the cabin have additional fuselage attenuation distributed from 0 to 25 dB, average being approximately 10 dB.

3. Reviewing the path loss calculations made by TeliaSonera in Tdoc GP-050285, it is found the one type of BTS antenna is contributing to the minimum path loss. Excluding this type, the path loss to the remaining antenna types is 110 dB or higher. This is closer to the measured values. The impact on the network including sites with lowest path loss depends on the number of sites and their locations. 

4. European commission: Aerospace, security, defence and equipment has investigated the legal aspect of compliance with existing directives (see reference [1]). The conclusion is that the usage of EMSD with noise-like output signal is covered by the R&TTE Directive, if properly designed not to cause interference to the terrestrial networks. The EMSD is not a jammer as its main function is to avoid interference of equipment operating in the local pico-cell with terrestrial networks, not cause interference.

4.2 Statement

Ericsson also states the following:

The aircraft is seen as “another cell”, e.g. extension of terrestrial operator networks. Ericsson support the draft ECC decision regarding free circulation of MPAX airborne GSM station, presented at the 4th WGRA meeting in Copenhagen in January 2005 (reference [2]).

Ericsson supports the agreements made in GERAN regarding the basic assumptions and will provide the information needed for completing the study.
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