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1 introduction

The European Commission has issued a second Mandate to CEPT on mobile communication services on board aircraft (MCA) to undertake the work required to identify the most appropriate technical criteria for the inclusion of new technologies and frequencies in the EC Decision on Mobile Communication Services on Board Aircraft (MCA) (2008/294/EC) to facilitate further deployment of MCA applications in the European Union.

The objective of this Mandate is to study the technical compatibility of airborne UMTS systems, as well as other feasible technologies like LTE or WiMAX, with potentially affected radio services. This Mandate is a follow-up to the first EC Mandate on MCA of 12 October 2006, and its purpose is to extend the scope of compatible MCA systems and services currently available.

The first Mandate given by the Commission to CEPT on 12 October 2006 on this issue led to CEPT Report 016 being delivered to the Commission on 30 March 2007 (doc. RSCOM07-08) and to a subsequent Commission Decision 2008/294/EC on harmonised conditions of spectrum use for the operation of mobile communication services on aircraft (MCA services) in the European Union, which was adopted by the Commission on 7 April 2008.

The Second MCA Mandate comprises the following elements for study:

(1) assess specific technical compatibility issues between the operation of airborne UMTS systems and other feasible airborne technologies, such as LTE or WiMAX, in relevant frequency bands, including the terrestrial 2 GHz band (1920-1980 MHz and 2110-2170 MHz), and potentially affected radio services, taking into account the technical conditions developed in CEPT Report 39 for the assessment relating to the terrestrial 2 GHz band; 



(2) assess the technical compatibility issues between the operation of airborne UMTS systems and other feasible airborne technologies such as LTE or WiMAX in other frequency bands (e.g. the 2.6 GHz band) and identify potentially affected radio services.

This CEPT Report is structured in two parts: 

· Part 1 addresses the feasible MCA technologies and relevant frequency bands both for the connectivity and NCU parts of the MCA system. The connectivity part provides the network coverage on board, whereas the NCU (Network Control Unit) is designed to ensure that mobile terminals within the cabin can not access ground-based networks and that they do not transmit any signal without being controlled by the MCA system by raising the noise floor inside the cabin.

· Part 2 covers the various compatibility studies (in-band and adjacent band) which were carried out resulting from the additional technologies and frequency bands for MCA considered under this mandate. 

2 Part 1 – feasible MCA Technologies and relevant frequency bands

Commission Decision 2008/294/EC specifies in table 1 of the annex GSM in the 1800 MHz band (1710 – 1785 MHz and 1805 – 1880 MHz) as the frequency band and system allowed for MCA services (connectivity part of the MCA system). Similarly, table 2 of the annex lists those frequency bands for which it must be prevented that mobile terminals, receiving within these bands, attempt to register with mobile systems on the ground (NCU part of the MCA system) as follows:

	Frequency band
	System on the ground

	460 – 470 MHz
	CDMA2000, FlashOFDM

	921 – 960 MHz
	GSM
, UMTS

	1805 – 1880 MHz
	GSM, UMTS

	2110 – 2170 MHz
	UMTS


These bands, as well as the associated technical conditions as defined in section 3 of the annex of Commission Decision 2008/294/EC, are based on ECC-Decision (06)07 “on the harmonised use of airborne GSM systems in the frequency bands

1710-1785 and 1805-1880 MHz” and ECC-Report 093 “Compatibility between GSM equipment on board aircraft and terrestrial networks”.

This CEPT regulatory framework for MCA was revised in 2009 to include the 2.6 GHz band for the NCU part of the MCA system, however, this addition was never transposed in the Commission Decision 2008/294/EC.

The first task under the second MCA mandate was therefore to study, based on the above mentioned existing list of bands and technologies, the feasible MCA technologies and frequency bands that should be considered when developing compatibility studies between MCA equipment on board aircraft and terrestrial networks.

The following bands and technologies have been identified during this process for the connectivity part of the MCA system:

· GSM1800 (already covered by the current Commission Decision)

· LTE1800

· UMTS2100 (FDD)

· LTE2600 (FDD)

A number of in-band compatibility scenarios have been identified, that need to be studied (see Part 2 of this CEPT Report). 

For both the GSM1800 and the LTE1800 MCA system, compatibility with terrestrial GSM and LTE networks in this frequency bands has to be analysed (with the GSM MCA vs. GSM terrestrial case already covered in the current Commission Decision).

Additionally, with the introduction of LTE2600 as a connectivity option for the MCA system, a need was identified to also study the adjacent-band compatibility with the Radioastronomy Service (2690 – 2700 MHz) and Radars in the 2700 – 2900 MHz band as potentially affected radio services.

The following table provides a list of all bands and technologies which have been identified during this process for the NCU part of the MCA system including those already identified in the current Commission Decision 2008/294/EC:

	Frequency band
	System on the ground

	460 – 470 MHz
	CDMA2000, FlashOFDM

	791 – 821 MHz
	LTE

	921 – 960 MHz
	GSM, UMTS, LTE, WiMAX

	1805 – 1880 MHz
	GSM, UMTS, LTE, WiMAX

	2110 – 2170 MHz
	UMTS, LTE

	2620 – 2690 MHz
	UMTS, LTE

	2570 – 2620 MHz
	UMTS, LTE, WiMAX


Taking into account the scenarios that have already been studied in ECC-Report 093 the following scenarios still need to be studied:

	Frequency band
	System on the ground

	791 – 821 MHz
	LTE

	925 – 960 MHz
	LTE, WiMAX

	1805 – 1880 MHz
	LTE, WiMAX

	2110 – 2170 MHz
	LTE

	2620 – 2690 MHz
	LTE

	2570 – 2620 MHz
	LTE


These compatibility scenarios are studied in detail within CEPT in the on-going process of the revision of ECC-Decision (06)07 and the corresponding ECC-Report 093. The scenarios and relevant results are summarised in Part 2 of this CEPT Report.

All these scenarios are provided for inclusion in the Commission Decision 2008/294/EC. In addition the scenario WiMAX 2.6 GHz, which was already studied in CEPT in 2009, but not included in the Commission Decision 2008/294/EC back then, should also be considered for inclusion.

3 PART 2 – Compatibility studies
[Editor’s Note: To be updated based on the latest version of the SE7 working document]

Based on the frequency bands and technologies that have been identified for the connectivity part of the MCA system and systems on ground not yet covered by previous sharing studies responding to the previous mandate, the following scenarios have been identified as described in tables 1 and 2 hereafter. 

The analysis studies the impact on: 

· Network control unit (NCU) emissions in the ground-based downlink (base station transmit ( mobile station receive link) (the new bands for control) ;

· Aircraft base station (ac-NodeB) emissions in the ground-based downlink (base station transmit ( mobile station receive link), at 1800 MHz (LTE) 2100 MHz (UMTS) and 2600 MHz (LTE) only;

· Mobile terminal on aircraft (ac-UE) emissions in the ground-based uplink (mobile station transmit ( base station receive link), at 1800 MHz (LTE), 2100 MHz (UMTS) and 2600 MHz (LTE). 

The below tables provides the status of the compatibility studies related to the MCA study as of March 2012 (to be updated at end of April before submission of Interim report at ECC).

Table 1: Identification of sharing studies between ground-based network and the NCU

	Band
	Ground based systems
	Scenario 1
	Scenario2
	Scenario 3
	Scenario4

	800 MHz
	LTE
	
	
	
	

	900 MHz
	LTE/WIMAX
	
	
	
	

	1800 MHz
	WIMAX
	
	
	
	

	2100 MHz
	LTE
	
	
	
	


Table 2: Identifications of sharing studies between onboard connectivity system and ground-based systems

	Band
	Technology
	Scenario 1
	Scenario2
	Scenario 3
	Scenario4
	Scenario5
	Scenario6

	1800 MHz
	LTE
	
	
	
	
	
	

	2100 MHz
	UMTS
	
	
	
	
	
	

	2600 MHz
	LTE
	
	
	
	
	
	


· Green means study performed

· Blue means partially done

· Light red means not yet started


Compatibility analysis have not yet started with the adjacent services (Radio Astronomy and radar services).

The six scenarios in table 2 have the following description:

· Scenario 1: Impact of ground base station (g-NodeB) to the ac-UE. This scenario, using a minimum coupling loss (MCL) approach, identifies the conditions in which the mobile terminal on aircraft (ac-UE) will have visibility of the ground-based networks. Note that the NCU and aircraft base station (ac-NodeB) are not taken into account in this scenario.

· Scenario 2: Impact of the ac-UE to g-NodeB. This scenario, using both MCL approach and SEAMCAT analysis, assessed in which conditions the ac-UE will have the ability to connect to ground-based networks, and in that case, the impact on other ground-based links. Note that the NCU and ac-NodeB are not taken into account in this scenario.

· Scenarios 3 and 4: Impact of onboard NCU and ac-NodeB emissions to the downlink of ground-based networks, for single (Scenario 3) and multiple (Scenario 4) aircraft respectively; 

· Scenarios 5 and 6: Impact of ac-UE emissions to the uplink of ground-based networks, for single (Scenario 5) and multiple (Scenario 6) aircraft respectively.

	Scenario #
	Interferers
	Interfered system

	1
	g-NodeB
	ac-UE

	2
	ac-UE
	g-NodeB

	3
	NCU and ac-NodeB
	Ground-based network downlink

	4
	Multiple aircraft

NCU and ac-NodeB
	Ground-based network downlink

	5
	ac-UE
	Ground-based network uplink

	6
	Multiple aircraft

ac-UE
	Ground-based network uplink


Table 4: Modelling scenarios

4 CONCLUSIONS
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