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On the Applicability of single RAT  

 Requirements for Multiband MSR BS

1. Introduction

A discussion on the interpretation of single RAT requirements for multiband MSR BS was carried out at GERAN#57 based on the incoming LS from RAN4 [1]. Among other aspects the Liaison Statement included following text and asked a clarification from GERAN:

(b) Clarification of how the GERAN specifications apply when only GSM/EDGE is operating in one band combined with other RATs in the other bands

TSG RAN WG4 has previously agreed and documented the following text in clause 4.8 of TS 37.104: “In the case of MB-MSR BS, single-RAT operation means the same RAT is configured in all supported operating bands.”
The present interpretation is that for a multi-band BS where only GSM/EDGE is operating in one band, combined with other RAT(s) operating in the other band(s), this would not be considered as “single-RAT operation” in the GSM/EDGE band. The implication is that MSR requirements for a BS capable of multi-band operation shall apply in this case also for the GSM/EDGE carriers and the referenced MCBTS requirements in subclause 6.6.2.3 would not apply. 

This interpretation should be confirmed by TSG GERAN WG1.

A discussion paper [2] on this aspect was submitted providing a different view on the interpretation of single RAT requirements, in that the sourcing companies raised concerns on the definition in TR 37.104. In particular it was argued that the above definition would yield a market distortion since MB-MSR BS has relaxed requirements compared to MCBTS if operated in mixed RAT mode with GSM/EDGE in one band.
The present contribution addresses concerns raised in [2] and provides the sourcing company’s view on the applicability of single RAT requirements for MB-MSR BS equipment.
2. DISRUPTION OF REQUIREMENTS Starts with INtroDuction of MSR BS 
The argued market distortion between MCBTS and MB-MSR in [2], if existing at all, is a consequence of the different methodology of specifying requirements applied for MCBTS (3GPP Rel-8+) and MSR BS (3GPP Rel-9+). With this different methodology requirements in mixed RAT mode are generally relaxed versus those in single RAT mode, whereby the relaxation is significant. Comparing for instance UEM emissions of MSR in mixed RAT mode with MSR in single RAT mode for equipment which is targeted to operate in the same frequency band for both modes, the difference can range between 10 and 20 dB. Hence the disruption of requirements starts already between single RAT mode and mixed RAT mode in BC2.
More specifically the definition of MB-MSR BS requirements is based on the methodology introduced for MSR BS requirements, which has been discussed in different 3GPP groups a while ago within the Rel-9 timeframe and which is different to the methodology applied for GSM MCBTS. It can be thus considered as a logical continuation of the MSR BS methodology. Whilst MCBTS requirements will lead to meander like UEM mask as stated in [2], by this affecting some adjacent channels to a significant higher extent than others due to IM3 and some higher order IM emission, the UEM mask for MSR BS in mixed RAT mode is based on declining spectral power density proportional to the frequency offset from the carrier center frequency as assumed in worldwide recommendations like ITU-R SM.329 and CEPT/ERC/REC 74-01E. Such unwanted emission masks can be considered as a basis for frequency bands foreseen for spectrum refarming. 
3. RELATIONSHIP to SPECTRUM REFARMING

The relationship of this discussion to spectrum refarming should be taken into account. Different UEM requirements for MCBTS and MSR BS exist already today.  Assume for instance a network using MSR in mixed RAT mode operating next to a network operating GSM MCBTS in a BC2 band opened for refarming. Assume that operator A has upgraded his network with MCBTS due to the yet unclear refarming situation some years ago and Operator B has taken the network upgrade at a later point in time when a license for refarming was issued by the National Regulator. Then equipment for achieving EN conformance is tested in this scenario according to completely different requirements (testing for Operator A according to MCBTS requirements, for Operator B according to MSR requirements in mixed RAT mode). 

Whenever a license for spectrum refarming is granted this will impact on the conformance requirements for deployed equipment and on the interference situation if the requirements in single RAT operation and mixed RAT operation are not identical. 
4. RELATIONSHIP to MSR BS 

Another aspect is that single RAT (i.e. GERAN single RAT) requirements have been considered to have a temporary character when introducing the MSR BS concept in Rel-9. This is why no separate band category was introduced for single-RAT requirements like a distinct BC4 category that would be applicable for a certain band, e.g. for GSM 900 or DCS 1800, and requires conformity to GERAN single RAT requirements. Thereagainst GERAN single RAT requirements were defined as a subset of the BC2 category having the future refarming of some BC2 bands in mind with mixed RAT operation. 
5. Conclusion
The sourcing company has expressed concerns on the view formulated by other companies [2] to redefine the single RAT operation for GERAN deviating from current text in TR 37.104. It is believed that the standardisation of requirements for MB-MSR follows the methodology taken for MSR BS and is a logical continuation of this approach targeted to allow for refarming of the GSM bands. Because of this and the ongoing refarming process of the GSM bands it is believed that the single RAT definition in current TR 37.104 is correct.  
Furthermore, some companies claim in [3] the rationale of changing the existing requirement in TR 37.104 is, that the performance for an MB-MSR BS in single-RAT operation should be equivalent to the legacy cases of single-band MSR BS and single-RAT BS. It should be noted RAN4 agreed for BS capable of multi-band operation where each band is mapped on a separate antenna connector (which correspond to legacy BSs), single-band transmitter unwanted requirements apply to each antenna connector. Therefore, there would be no difference between MB-MSR BS with separate antenna connectors and legacy BSs with separate antenna connectors in case of applicable GSM/EDGE requirements. 
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