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1. Introduction

TP for TR 37.802 related to definitions and terminology due to non-contiguous MSR was approved in RAN4#57 [1].  MSR-NC Work Item objective was agreed in [2]. MSR-NC transmitter requirements were discussed in [3-6].
This document continues the discussion on ACLR and IM requirements due to MSR-NC spectrum deployments. 
2. Discussion
It was agreed in RAN4#57 that RF requirements should be derived in a generic way [2], not considering specific scenarios or frequency bands. The reason was that most requirement are operating band agnostic and it is possible to write generic requirements that do not depend on specific scenarios for non-contiguous spectrum.
For MSR-NC transmitter requirements [3] concluded the affected TX requirements are Operating band unwanted emissions, ACLR and Transmitter intermodulation. The influence for ACLR and Transmitter intermodulation requirements is discussed further in following clauses.
2.1 ACLR
ACLR aspect was discussed in [4]. ACLR is defined as a single RAT requirement for UTRA and E-UTRA for both BC1 and BC2. Similar to UEM, ACLR should be the same for the gaps as for the edges. However, ACLR is a relative requirement and the gap size in relation to the carrier BW has an impact on defining the requirement. If the gap size is smaller than the E-UTRA carrier bandwidth deployed, the ACLR can not apply as a requirement. In early RAN4 discussions, it was shown that UEM is more stringent than ACLR. For simplicity our proposal is to exclude ACLR from MSR-NC specification and verify the performance by the UEM.  
Proposal 1: ACLR to be excluded from MSR-NC specification and the performance verified by the UEM.  

2.2 Transmitter intermodulation
[3] proposed the transmit IM requirements should be made applicable per sub-block for MSR-NC. The interferer should be allocated outside the RFBW as well as within the gaps. Depending on the gap size, the interferer definition in terms of bandwidth and offset may need a modification.  
Cores specification TS 37.104 requires placing modulated interferers in 3 different offsets from edge of the RF bandwidth. Taking into account a generic approach agreed for non-contiguous MSR, we propose to reuse existing MSR requirements and apply them also to each sub-block. Interfering signals will be located not only outside the RF bandwidth edge but also within the gaps of sub-blocks. We do not think there is a need to change existing requirements (introducing new offsets and bandwidths of the interfering signals in core specification TS 37.104) which have been discussed and analyzed in RAN4 and especially considering the generic approach for the non-contiguous MSR base stations. Introducing new requirements would result in detailed discussions and delay the finalization of the WI.
In certain cases the interfering signal for certain sub-block may be located at the same frequencies as wanted signal (other sub-block). Additional solutions, as discussed in receiver requirements, may be applied but those could be solved as part of test requirements discussion. 
In NC case the MSR BS has at least 2 own TX bands (sub-blocks). When the interferer is positioned in the gap and as specified with respect to sub-block 1, its position wrt sub-block 2 is depending on the width of the gap. In real deployments the gap width could be different than indicated in specified offset values (2.5, 7.5, 12.5 MHz). The interfering signal positions in the gap between two sub-blocks shall include the specified offsets from edges of both adjacent sub-blocks. In test specification offsets could be defined from both sub-blocks simultaneously. For testing purposes the gap width could be e.g. fixed to n*5 MHz (n = 1, 2, or 3) like shown in Figure 1. 
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Figure 1: MSR-NC interfering signal offsets from sub-blocks
Proposal 2: For TX IM reuse existing MSR requirements in TS 37.104 and apply them to each sub-block.

Our proposal on how to modify general minimum and additional (BC2) requirement in TS 37.104 is shown in Tables 1 and 2.
Table 1: Interfering signals for the Transmitter intermodulation requirement

	Parameter
	Value

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from edge of the RF bandwidth/sub-block
	2.5 MHz for modulated interferer

7.5 MHz for modulated interferer

12.5 MHz for modulated interferer



	NOTE:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 37.141 [10] provides further guidance regarding appropriate test requirements. 

NOTE2:
NOTE 1 is not applied in Band 1, 9, 11, 18, 19, 21, 34 in certain regions.


Table 2: Interfering signal for the Transmitter intermodulation requirement (BC2)

	Parameter
	Value

	Interfering signal type
	CW

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from edge of the RF bandwidth/sub-block
	> 800 kHz for CW interferer

	NOTE:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement.


3. Conclusion

This document discussed ACLR and Transmitter intermodulation requirements due to MSR-NC spectrum deployments. We propose to agree on the following proposals:

Proposal 1: ACLR to be excluded from MSR-NC specification and the performance verified by the UEM.  

Proposal 2: For TX IM reuse existing MSR requirements in TS 37.104  and apply them to each sub-block.
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