GSM Onboard Aircraft




GSMOBA-0642



Harmonised Standard




Technical Standard

Meeting: Oslo, 31st October 2006 

Source: Ofcom, UK

Subject: Outstanding Requirements




For Discussion
The current version of both the harmonised standard and the technical standard omit two requirements which have been specified within the Draft ECC decision as mandatory. These are:-

that the equipment shall identify those phones which have been left on when they should have been turned off.

that the equipment shall be capable of demonstrating that it has shut down at the height at which it should have shut down.

There appears to be little point in submitting the HS if it fails to cover the mandatory requirements specified in the draft ECC decision. 
In addition to this omission neither the draft HS or the draft TS attempt to tackle the concerns of ICAO in which they state that they have a preference that either all aircraft are installed before the equipment is turned on or possibly all aircraft in a fleet have the equipment installed. No attempt has been made to define what an aircraft type is.

1 Phones Left On

The draft ECC decision proposes that it should be mandatory for the equipment on the aircraft to identify those mobile phones which have been left on during that period of time when they should be turned off. Typically this will cover the takeoff, climb, descent and landing phases.

For GSM and UMTS devices this will be possible when the device is registering with a cell. Fortunately, if the aircraft is in flight, the phone will be registering with a new cell extremely often. When the cell registration occurs it will be possible to determine the IMSI of the phone by receiving the signal and decoding the IMSI. The problem is that it will not be possible to determine on which GSM or UMTS channel the connection will take place nor will it be possible to know the exact time at which the call will commence. There would therefore be a requirement that the equipment should be able to scan all of the GSM and UMTS uplink channels extremely quickly and to lock onto the receiver and commence decoding the signal. This is a demanding requirement.

As further technologies are added to those which should be protected, perhaps WiMAX and other OFDMA technologies, then other receivers will be required in order to extract the identity of the device.

2 Shutting the System Down

The draft ECC decision also stated that the system should be capable of demonstrating that it has shut down at the heights at which it should have shut down.

This is not a demanding requirement but it will be necessary that it should be possible to show that all of the channels have been turned off including the picocell, back up picocell if appropriate and all of the frequency bands on all of the network control units. The heights at which the devices are turned on and off should be recorded.

3 Aircraft Types

The protection required by the ground services has been defined by SE7 as an EIRP outside the aircraft. For this purpose it is necessary to have studied it for the aircraft type under consideration. An aircraft is not solely defined by its type, for instance not all Boeing 737s are the same. The following is a list of the number of types of 737:-

737-100

737-200

737-200 Convertible

737-200 Executive

737-200 Advanced

737-200 C

737-200 CQ

737-300

737-400

737-500

737-600

737-700

737-700 with Winglets

737-700 C

737-800

737-900

737-900 with Winglets

737-900 ER

737-900 ER with Winglets

737-BBJ1

737-BBJ2

Some of these are cargo variants and will be unlikely to need GSM facilities. 

There are 21 major variants of 737 and within most of these categories there are variants for different airlines or different countries. Each of the major types and each of the variants will have a different fit out and could generate a different EIRP. Theoretically each type and variant has to be individually tested in order to ensure that the EIRP is less than the figure specified.
In order to examine this problem in detail, a small airline which has announced that it will adopt GSM Onboard was studied. The airline is British Midland:-

The fleet includes the following:-

3   
Airbus A330-243

5   
Airbus A321-231

11   
Airbus A320-232

9   
Airbus A319-131

3   
Embraer 135ER

16   
Embraer 145EP

1   
Boeing 767-383

It has some more A319s on order but they are A319-132s.

It controls a total of 48 aircraft or an average of 7 of each type.

Of the aircraft types used by British Midland the following models exist:-

A330

210

202

203

222

223

243

301

321

322

323X

341

343X

A321

111

112

131

211

231

A320

111

211

212

214

231

232

233

A319

111

112

113

114

115

115(CJ)

115(LR)

131

132

132(CJ)

133

133(LR)

133X(CJ)

Embraer 135/145 Range

135ER

135LR

140ER

140LR

145STD

145EU

145ER

145EP

145LR

145LU

145MK

145XR

Legacy

Boeing 767

304(ER)

306(ER)

316(ER)

316F(ER)

319(ER)

322(ER)

323(ER)

324(ER)

328(ER)

330(ER)

332

332(ER)

333(ER)

336(ER)

338(ER)

341(ER)

343(ER)

346

346(ER)

352(ER)

360(ER)

366(ER)

375(ER)

381

381F

381(ER)

383

31A(ER)

31B(ER)

31K(ER)

32K(ER)

33A(ER)

33P(ER)

34AF(ER)

34P(ER)

35D

35E(ER)

35H(ER)

36D

36N(ER)

37E(ER)

38E

38E(ER)

38EF(ER)

39H(ER)

3P6(ER)

3Z9(ER)

3G5(ER)

3Q8(ER)

3D6

3YO(ER)

3T7(ER)

3S1(ER)

3J6

3X2(ER)

3Z9(ER)

3WO(ER)

3BG(ER)

There are 108 different models in the list above from which British Midland has 7 models at present but taking account of the aircraft on order will have 8 types. It is possible to calculate how many of these types would need to have approvals for British Midland to have a 50% probability of not needing to do any additional testing before commencing the use of GSM across their entire fleet:-

Target 50%

Aircraft types 8

For any aircraft, the probability of it having an approval must be:-

0.51/8 = 0.917

With 108 types of aircraft 99 types would need to have an approval before the probability of British Midland not needing to do additional approval work achieved 50%.

Any HS or TS which fails to deal with the great variety of aircraft models should not be expected to be acceptable.

