	[image: image1.wmf]ECC

Electronic Communications Committee

CEPT



	
Doc SE21(11)046
Working Group SE of the Electronic Communications Committee SE 21

	SE21 Meeting
	

	Moscou, 29-31 August 2011 
	

	
	

	Date issued: 
	24 August 2011

	Source:
	Belgium

	Subject: 
	Spurious emissions requirements for IMT equipments



Password protection required? (Y/N) 

	Summary: 

	This document provides information on the spurious emissions requirements for mobile service equipment and a reasoning to modify spurious emission limits for the band 2700-2900 MHz in ETSI EN 301 908 harmonized EN.

	Proposal: 

	For consideration.

	Background:


	The European Commission has adopted the Decision 2008/477/EC on the harmonisation of the 2500-2690 MHz frequency band for terrestrial systems capable of providing electronic communications services in the Community. Prior to this, the CEPT adopted the DEC(05)05 in 2005 that has harmonized the band 2500-2690 MHz for IMT-2000.

At its 57th meeting (13-17 September 2010), WG SE agreed that studies on compatibility between radars in 2700-2900 MHz and mobile service in the band 2500-2690 MHz should be performed within SE21, with the objective to provide, via a new ECC Report, mitigation techniques to facilitate the compatibility between radars and mobile around 2.7 GHz. It was decided that this new study should address both directions of interference.




1. Introduction

ETSI EN 301 908 harmonized EN
 establishes the minimum RF characteristics and performance requirements for IMT equipments. The radiated spurious emissions requirements for the frequency band 2700-2900 MHz is -30 dBm/MHz. This limit is based on ITU-R Recommendation SM.329
.
2. Radar interference
Recent studies and measurement campaigns have shown that radars in the band 2700-2900 MHz can be interfered by base stations and/or user equipment from the mobile service in the band 2500-2690 MHz by two different mechanisms: the wanted signal of the mobile service equipment may drive the radar receiver into non-linearity (most of the recent measurements concentrate on blocking - or amplifier saturation - and intermodulation) causing a reduction of the probability of detection (Pd) of the radar and, secondly, the unwanted emissions of the mobile service equipment may desensitize the radar receiver. This second effect also leads to a reduction of the probability of detection.
Radar interference due to unwanted emissions of the transmitters of the mobile service in the band 2500-2690 MHz (i.e. from both the base stations and user equipments) cannot be solved by any radar modification and, for a given distance between the radar and the mobile service equipment, can only be avoided by keeping the level of the spurious emissions low enough. Measurements on different radar types in different countries have shown that the level of unwanted emissions from LTE equipment (in practice, this level is an aggregate level) at the terminals of the radar antenna should stay below -122 dBm/MHz. For most radars, this value is in line with the I/N = -10 dB protection criterion in Annex 2 of ITU-R Recommendation M.1464-1
.
3. Spurious emissions of base stations
The minimum requirement for spurious emissions of IMT base stations is given in ETSI 301 908-1. Between 1 and 12.75 GHz, spurious emission limit is -30 dBm/MHz.
Assuming free space propagation, typical antenna gain values and no feeder loss, one single base station equipment at 1 km distance from a radar can create a spurious emissions level up to -80 dBm/MHz in the band 2700-2900 MHz.
Harmonized standards for other radio equipment have the same specification for their spurious emissions in the band 2700-2900 MHz. However these emissions do not seem to cause harmful interference for S-band radars at the moment, most probably due to the fact that these types of radio equipment use frequencies much further away from the band 2700-2900 MHz.
Measurements in the UK (see SE21(11)014) on some pre-production base station equipment for the mobile service in the band 2500-2690 MHz have shown that the level of spurious emissions in the band 2700-2900 MHz can be well below -30 dBm/MHz. The value measured for the band 2770-2900 MHz was between -50 dBm/MHz (at 2700 MHz) and -97 dBm/MHz (at 2900 MHz).
Basically, the problems due to spurious emissions of the transmitters of the mobile service in the band 2500-2690 MHz will occur in the whole of Europe because the maximum allowable level of these spurious emissions at the terminals of the radar antenna is approximately the same (-122 dBm/MHz) for all radar types. If the spurious emission limit is not adequate to protect radars from harmful interference, Member States will have to take national measures to protect the radars as required by Decision 2008/477/EC.
Simulations for Belgium have shown that with a spurious emissions level of -30 dBm/MHz additional filters could be required for up to 40% of existing sites to reach the threshold value of -122 dBm/MHz.

The spurious emission limit should be modified to ensure that base stations at a distance higher than 1 km from a radar cannot create a spurious emission level causing harmful interference to the radar.

4. Spurious emissions of user equipments
As for base stations, between 1 and 12.75 GHz, spurious emission limit is -30 dBm/MHz.
Assuming free space propagation, typical antenna gain values and no feeder loss, one single user equipment at 1 km distance from a radar can create a spurious emissions level up to -97 dBm/MHz in the band 2700-2900 MHz.
Measurements in the UK (see SE21(11)014) on some pre-production user equipments for the mobile service in the band 2500-2690 MHz have shown that the level of spurious emissions in the band 2700-2900 MHz can be well below -30 dBm/MHz. The value measured for the band 2770-2900 MHz was never higher than -52 dBm/MHz.
As for the base station specifications, the spurious emission limit should be modified.
5. Proposal
SE21 is asked to consider what improvements might be appropriate in the EN 301 908 harmonized EN with the aim of ensuring that safety of life needs are not compromised by IMT unwanted emissions.
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� IMT cellular networks ; Harmonized EN covering the essential requirements of article 3.2 of the R&TTE Directive


� It should be note that the limit of -30 dBm/MHz refers to the power level supplied by a transmitter to the antenna transmission line in ITU-R SM.329 while it refers to the e.r.p. in ETSI EN 301 908.


� Characteristics of radiolocation radars, and characteristics and protection criteria for sharing studies for aeronautical radionavigation and meteorological radars in the radiodetermination service operating in the frequency band 2700-2900 MHz.





