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Introduction

This document provides some responses to the action points identified in the GSM on Board Aircraft Joint Meeting (ETSI MSG, ETSI ERM TG25, 3GPP GERAN WG1, 3GPP RAN WG4, ECC SE7) held at Sophia Antipolis, France 9th September 2005.

It is asked to the chair persons of the groups listed above to take this document as an input for their next meeting.

In addition, the draft ECC report prepared by SE7, on the compatibility between GSM onboard aircraft and the terrestrial networks, is also submitted, in its current state for consideration by these groups. 

Questions raised during the joint meeting

At the conclusion of the meeting the following points were identified together with identifying the group with primary responsibility for discussing and resolving each point:

	Point
	Open issue:
	To be addressed by:

	1
	Realistic model of the leaky feeder propagation outside the plane
	SE7

	2
	On board propagation model
	SE7

	3
	Impact on positioning methods, impact of interference in the high sensitivity LMUs
	SE7 with GERAN1, RAN4 inputs

	4
	Power tolerances (in particular for handsets at low power)
	SE7, from the 3GPP spec

	5
	Margin for the NCU power due to advanced receivers and future enhancements
	SE7, with GERAN1, RAN4 inputs

	6
	Impact of the NCU to other ground systems, in-band or out of band.
	SE7/SE21 with inputs from the relevant experts

	7
	Hull attenuation
	Industry?

	8
	Amount of acceptable interferences to GSM/UMTS
	WG SE, with inputs from operators and regulators

	9
	Placement of the BCCH carrier
	CEPT

	10
	Frequency hopping: reduction of interference, amount of allocated spectrum.
	SE7 with input from GERAN

	11
	Description of the NCU operation
	SE7 with inputs from industry to be provided to GERAN, RAN

	12
	Management of the interference below 3000m
	?

	13
	Responsibility for the Harmonized Standard
	ETSI MSG and/ or ERM

	14
	Definitions of output powers/frequencies by regulators 
	CEPT (which group should be decided by CEPT)

	15
	Operation outside the CEPT countries
	Industry/governments


SE7 responses
This contribution proposes responses to each of the points raised in the above table, together with SE7’s current view on the topic.  It will also suggest required input from the relevant groups where applicable.

1 Realistic model of the leaky feeder propagation outside the plane 

Since the co-ordination meeting in September, SE7 has discussed and developed a number of theoretical leaky feeder approaches based on contributions from Qualcomm, TeliaSonera and Telenor. The modelling of the propagation signal outside the aircraft calculates the required power to control the external signal at a radial point from the emitter and then integrates this along the cable’s length and converted to the equivalent of a point source with the appropriate EIRP. The approach is defined in the current version of the draft compatibility report. (doc SE7(05)133 issue 0.4, section 7).
PT SE7 will welcome any comment on this.

2 On board propagation model

An onboard propagation model is incorporated in the leaky feeder propagation model. The SE7 approach models the terrestrial power level received (see GSM and UMTS values in the report SE7(05)133 issue 0.4) in the aircraft in order to configure the required power output of the leaky cable. The modelling of the propagation signal integrates this required power along the cable’s length so as to appear as a point source with the appropriate EIRP. 
It is assumed, in the current modelling, that the aircraft mobile station will be limited to transmit a maximum EIRP of 0 dBm (par 200 kHz channel).

Note that SE7’s work, following instructions given by SEWG, currently does not analyse the effects of interference from a terrestrial network into the communication link between the aircraft BTS and the aircraft MS.

3 Impact on positioning methods, impact of interference in the high sensitivity LMUs 

Initial investigation of LMUs suggests that the LMU system relies on post processing of the received signals to provide very accurate positioning in near real time. It has therefore been suggested that the LMU does not perceive any greater sensitivity at a single BTS RF level than a standard BTS/Node B. However SE7 would like to hear if its interpretation is correct. 

SE7 requests input from other groups to validate this current assumption as identified in the action point list above.

4 Power tolerances (in particular for handsets at low power)

Much of the modelling of the compatibility study is based on SEAMCAT analysis which takes an averaging approach to the transmitters / receivers modelled. Therefore inclusion of power tolerances in SEAMCAT modelling is not appropriate. 

Recently however MCL (link budget) analysis of the proposed scenarios has also been agreed and hence the relevant power tolerances will be incorporated into these calculations. This will be reflected in a future version of the compatibility report.
5 Margin for the NCU power due to advanced receivers and future enhancements 

Currently the approach is based on the following margins for the control of the relevant power levels:

For GSM control: The power level of terrestrial GSM signals entering the cabin = power level required to control (i.e. C/I = 0 dB), at the window (inside).
For UMTS control: The power level of terrestrial UMTS signals entering the cabin = power level required to control -24 dB, at the window (inside).
Please see the draft report of the compatibility study for more details on this (see section 7).

We believe that this should cover the control of all receivers both current and planned.
6 Impact of the NCU to other ground systems, in-band or out of band

Work is ongoing on in-band issues.

The out of band issues are not within the remit of SE7, and SEWG may wish to allocate a new work item to SE21 on this.

7 Hull attenuation

SE7 has received a number of contributions concerning hull attenuation. These contributions indicate that there are in fact two different figures related to the attenuation of an aircraft. These are: 

· Attenuation effects of aircraft to and from the aircraft mobile station

· Attenuation effects of aircraft to and from the aircraft base station / NCU connected to a leaky cable.
Based on contributions received, the following ranges of values have been selected for simulation studies: 

	Case:
	ac-MS signal attenuation
	ac-BTS/NCU signal attenuation

	A
	1
	5

	B
	5
	10

	C
	9
	15


8 Amount of acceptable interferences to GSM/UMTS

It is not the function of the compatibility study to endorse what is acceptable interference, but only to assess the potential interference to the terrestrial networks.

9 Placement of the BCCH carriers
The actual procedures or recommended practise for BCCH allocation is outside the scope of SE7. 

Within SE7 the effects of having multiple aircraft operating at the same frequency are being modelled.

10 Frequency hopping: reduction of interference, amount of allocated spectrum 

Given that the service will be deployed on single aisle aircraft with a relatively low demand per aircraft it is possible that only a single BCCH carrier will be required, and hence in this case, frequency hopping will not be possible. For larger aircraft the support of frequency hopping could be used which may improve the compatibility with the terrestrial networks. 

The current modelling assumption, made by SE7,  is that frequency hopping is not implemented in the aircraft or the terrestrial networks .
The number of 200 KHz GSM carriers required per aircraft is currently modelled by SE7 to be 2 for narrow body aircraft and 5 for wide body aircraft. 

11 Description of the NCU operation 

A preliminary description of the NCU operation can be found in the latest version of the compatibility report. 

12 Management of the interference below 3000m 

As described in the current version of the SE7 compatibility report the system requires to be geographically aware. This is achieved by having an interface into the aircraft’s GPS system and comparing altitudes to an onboard geographical database. The current view in SE7 is that the system will be coordinated with the aircraft altitude and below 3000 m, the system will not be active. The enforcement of mobiles being switched off below 3000m is outside of the scope of the compatibility report. 

13 Responsibility for the development of the Harmonized Standard 

This is under the responsibility of ETSI.
14 Definitions of output powers/frequencies by regulators 

The SE7 compatibility report objective is to indicate whether the system can work without causing harmful interference to terrestrial networks. The report will lead to conclusions on, at least:
· The maximum permitted output power of the onboard system at the associated altitudes,
· The minimum height at which the service can operate.
15 Operation outside the CEPT countries 

Currently the SE7 study is being defined within a European context, with a number of other regions who are contemplating a similar approach.  The APT has recently developed a very similar framework agreement to the European version and other regions are looking on in interest. The development of a technical report for each of these regions is currently on hold, pending the work being carried out in the CEPT.  It is intended that the compatibility report being prepared by SE7 is to be used as a guideline for other regions.
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