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Introduction

One of the first steps in developing the harmonised standard for GSM systems for use onboard aircraft is to consider what parameters need to be assessed in order to demonstrate presumption of conformity to Article 3.2 of the R&TTE Directive. This document makes some initial suggestions for the relevant parameters, in the table on the following pages.
The radio environment within an aircraft cabin is very different from a GSM network on the ground:

· There will only be a small number of networks (probably at most two), each with only a small number of carriers.

· There is only one cell, so there is no co-channel interference.

· All terminals will be transmitting at their lowest power.

· The dynamic range of signals will be smaller (this is partly because all terminals are operating at minimum power and partly an indirect consequence of the need to find a suitable power for the NCU).

· There are only a small number of other systems that might transmit within the cabin.

· The only equipment that is likely to be affected by emissions outside the mobile bands inside the cabin are the radio systems onboard the aircraft.
For requirements inside the GSM 1800 band, the set of parameters contained in the Harmonised Standard for GSM basestation, EN 301 502 has been taken as a starting point.; this references test methods and requirements in TS 101 087. These parameters have been ranked in importance for the environment inside an aircraft cabin and the types of BTS that will be installed.

The only equipment that is likely to be affected by emissions outside the mobile bands is the radio equipment onboard the same aircraft. The limits should therefore be based on aeronautical requirements. However, it may be useful to use all or part of the test methods contained in TS 101 087. It is a requirement for the system that it controls the power of the MS to its minimum value. The HS for the GSM BTS does not contain any conformity requirement for signalling, and this could be quite difficult to develop. Instead it is proposed to use a MS as the test apparatus, and measure its transmit power directly.

It needs to be decided which power classes of BTS are applicable to an aircraft cabin – this is not likely to include “normal BTS”.

The NCU is a new class of device, so there is no Harmonised Standard that is directly applicable. However, there will probably already be suitable test method in other HS. It should be noted that multiple networks onboard an aircraft would need to be coordinated, because there should only be one NCU signal.
It has been generally assumed that the NCU operates by generating broadband noise. It would be much more difficult to develop conformity procedures for the NCU if they also had to address different types of signal (for example, perhaps a swept CW signal). It is therefore suggested that the scope of the Harmonised Standard should be limited to NCU signals that consist of band-limited pseudo-random noise.

	Parameters to be considered for a Harmonised standard for the BTS and NCU of an onboard GSM System

	EN Requirement
	Proposed priority
	Source
	Justification
	Comments

	Parameters in EN 301 502
	
	
	
	

	Modulation Accuracy
Not included.
	Low/ Medium
	TS 101 087
	
	Modulation accuracy is related to efficient use of spectrum, which is less important in a cabin environment

	Mean transmitted RF carrier power (accuracy)
Included.
	High
	TS 101 087
	The requirement is important in ensuring that the TX power is set to a level that does not cause interference to networks on the ground.
	

	Transmitted RF power versus time (shape of ramp)
Not included
	Low
	TS 101 087
	
	Unlikely to have any significant effect in an aircraft environment.

	Ajdacent channel power – spectrum due to modulation and wideband noise
Included (optional parametre)
	Low/ Medium
	TS 101 087
	
	Relevant if more than one system is to be deployed on an aircraft

	Ajdacent channel power – Switching transients spectrum
Included (optional parametre)
	Low/ medium
	TS 101 087
	
	Relevant if more than one system is to be deployed on an aircraft

	Spurious emissions from the transmitter antenna connector  -inside mobile bands
Not included (explanatory text under NCU)
	Medium
	TS 101 087
	
	Only required if an NCU is not used, because the NCU power will be higher. 

	Spurious emissions from the transmitter antenna connector  -outside mobile bands
Included (but need to check with EUROCAE)
	High
	Aeronautical
	
	The only likely interference scenario is to avionic communications

(note; in GSM specs, the requirement for emissions within 1.8MHz of the band edge is tested under spectrum due to modulation)


	Intermodulation attenuation 
Not included.
	N/A
	TS 101 087
	For the deployment scenario in the cabin, the level of any intermodulation products will not affect operation of the onboard networks
	Only relevant at all if more than one system is to be deployed on an aircraft

	Intra BSS Intermodulation attenuation – inside GSM 1800 TX band
Not included
	Low
	TS 101 087
	
	Only relevant at all if more than one system is to be deployed on an aircraft

	Intra BSS Intermodulation attenuation
Included
	Medium
	TS 101 087 method, Aeronautical limits
	For protection of e.g. GPS
	

	Static reference sensitivity level
Included
	Medium
	TS 101 087
	
	

	Multipath reference sensitivity level
Not included
	N/A
	
	The MS is static relative to the BTS
	These fade profiles do not exist inside the cabin

	Reference interference level
Not included
	N/A
	
	There will not be any co-channel interference within the cabin.
	

	Blocking characteristics
Not included
	Low/ Medium
	TS 101 087
	
	Relevant if more than one TRX is used in a cabin (in band), or if other transmitting equipment is permitted (out of band)

	Intermoduation characteristics
Not includede
	Low  or N/A
	TS 101 087
	
	THis effect is very unlikely to occur in a cabin environment. It would require two onboard systems AND the other system having two or more TRXs AND the transmitting frequencies being chosen so that the IP fell into a receive channel on the first system.

	AM suppression
Not included
	N/A
	
	This requirement related to a scenario that will not occur in an aircraft cabin.
	


	Spurious emissions from the receiver antenna connector
Included (conditional)
	Medium
	Aeronautical
	
	Only needed if there is a separate receive-only antenna connector and, for in-band, if there is no NCU. See below for requirement emissions when disabled.

	Radiated spurious emissions
Included
	High
	Aeronautical
	
	

	Parameters not in EN 301 502
	
	
	
	

	BTS emissions when disabled
Included
	High
	Aeronautical
	Needed to ensure that the onboard system does not interfere with aircraft systems during take-off and landing phases
	

	NCU Power spectral density
Included
	High
	New
	Needed to ensure that NCU is set in range which prevents terminals attaching to ground networks but does not interfere with them.
	It may be neccesary to adjust the power of the NCU separately for each band to be protected.
This should be tested across the full range of power steps.

	NCU power flatness
Included
	HIgh
	New
	Needed to ensure that NCU is set in range which prevents terminals attaching to ground networks but does not interfere with them.
	Could be combined with NCU power spectral density.

	NCU power roll-off outside mobile bands
Included
	?
	New
	May be needed to ensure protection of systems outside the aircraft on frequencies adjacent to mobile bands.
	

	NCU out-of-band emissions
Included
	HIgh
	Aeronautical
	
	This requirement could probably be verified together with BTS spurious emissions

	NCU emissions when disabled
Included
	High
	Aeronautical
	Needed to ensure that the onboard system does not interfere with aircraft systems during take-off and landing phases
	


	Implentation of MS power control in BS
Included
	High
	New
	The ECC Decision requires that the MS power is controlled to the minimum value
	It could be difficult to develop tests to verify the protocol messages directly. It is probably adequate to use a MS as test apparatus and measure its TX power directly.

	Environmental parameters
	
	
	
	

	Temperature, pressure, vibration
Check with Eurocae
	
	Aeronautical
	
	The environmental conditions for testing, in terms of temperature, pressure and vibration, will need to be appropriate for the aeronautical environment.








