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1 Introduction

The following was agreed during RAN1 #86:
	
Agreement:

· A single new numerology with a CP of at least 100us and core symbol duration of at least 400us is introduced for PMCH

· Working assumption that the CP length is 200us and core symbol duration of 800us.

· Link level results may be provided at RAN1#86bis.

· Working assumption then to be confirmed at RAN1#86bis.

Agreements in respect of at least objectives a, b and c:

· If a carrier is operated with 100%  MBSFN subframe allocation, the new CP length and legacy extended CP for 15kHz subcarrier spacing are supported

· It is understood that 100% MBSFN subframe allocation does not preclude some resources being set aside for e.g. cell search

· FFS: Any SI that may be needed on this carrier will also be broadcasted in these subframes 

· In these subframes, FDM between PMCH and other channels (potentially with a different numerology) is not precluded. 

· With the 100% MBSFN subframe configuration, this carrier does not support unicast transmissions in the downlink

· This carrier can be configured without a unicast control region in a subset of the MBSFN subframes (including all of them) 

· The UE is not expected to receive PMCH with legacy extended CP for 15kHz subcarrier spacing in the MBSFN subframes without unicast control region

· The UE is not expected to receive PMCH with the new CP in MBSFN subframes with unicast control region 

· If a carrier is operated with less than 100% MBSFN subframe allocation, the new CP length and legacy extended CP for 15kHz subcarrier spacing are supported

· This carrier has at least subframes 0 and 5 of each radio frame as non-MBSFN subframes

· FFS: Further CRS reductions

· This carrier can be configured without unicast control region in a subset of the MBSFN subframes (including all of them) 

· The UE is not expected to receive PDSCH/(E)PDCCH in the MBSFN subframes without unicast control region

· The UE is not expected to receive PMCH with numerologies other than the new CP length in the MBSFN subframes without unicast control region

· The UE is not expected to receive PMCH with the new CP length in MBSFN subframes with unicast control region

· eMBMS enhancements do not require changes to any channels and signals needed for MBMS operation except PMCH and MBSFN-RS 

· FFS whether use of more REs, TTI extension and/or change in payload are needed for PBCH coverage enhancements.

	


In this contribution, we address one of the FFS points in the agreement, namely, whether to specify further CRS reductions on enhanced MBMS carriers that multiplex unicast transmissions. 
2 Potential CRS reductions for further enhanced MBMS carriers
According to the agreement from RAN1 #86, unicast traffic is not supported on carriers that are configured with 100% MBSFN subframes. If, however, a carrier supports mixed unicast and MBMS, at least subframes #0 and #5 of each radio frame are non-MBSFN subframes. Increasing the number of MBSFN subframes beyond 80%, i.e., beyond what is currently being agreed, would mean the FeMBMS work item introduces a unicast carrier with less CRS than existing LTE specifications. For example, the maximum number of MBSFN subframes currently supported in LTE is 80% on LAA SCells. 80% MBSFN subframes means two subframes in a radio frame are normal DL subframes which, except for the DwPTS symbols in the special subframes, is similar to LTE TDD UL/DL configuration #0 supported in LTE since Rel. 8. In that sense, the currently proposed agreement allows for unicast transmissions on carriers with enhanced MBMS configurations with the same CRS overhead as on legacy LTE carriers. Considering the limited number of TUs reserved for the FeMBMS work item, this seems like a reasonable outcome for the Rel. 14 time frame. After all, the objective of the FeMBMS work item is to enhance MBMS while allowing the 3GPP network to convert network unicast capacity to network broadcast capacity and vice versa whereas there is no mandate or objective to enhance unicast transmissions compared to legacy carriers without MBMS enhancements. 
At the same time, unicast enhancements for SCells are also being discussed, e.g., in [1]. The objective of [1] is to introduce LAA-like operation on licensed spectrum configured as secondary component carrier. There are some potential differences between LAA-like operation and enhanced unicast transmissions of FeMBMS carriers. Most importantly, LAA does not define performance requirements when MBSFN subframes are configured. The objectives in [1] could potentially be applied to the FeMBMS work item as well. However, the FeMBMS work item description makes no mentioning of objectives or performance requirements for unicast transmissions. Without any guidance from the WID, further reductions in the frequency of CRS transmissions on FeMBMS carriers could potentially result in a feature that differs from LAA. In other words, there would be two technologies, namely, enhanced MBMS carriers and lean carriers, that try to achieve similar things but with different solutions. Different solutions require different performance requirements, different implementations, and different test cases. Clearly, this is not desirable from a market and business perspective. Hence, further reductions of CRS beyond what is currently agreed, if there is consensus to introduce them in the FeMBMS work item, should be constraint to solutions already standardized in LAA for operation in unlicensed spectrum. In particular, the performance requirements for unicast transmissions on FeMBMS carriers should not be more stringent than for LAA or any other existing LTE feature. 
Proposal 1: No further CRS reductions are specified in Rel. 14 MBMS enhancements. 
Proposal 2: If further CRS reductions are specified in Rel. 14 MBMS enhancements, the performance requirements for unicast transmissions on FeMBMS carriers are not more stringent than for LAA or any other existing LTE feature.
3 Conclusion

In this contribution, we discussed one of the FFS points in the agreement, namely, whether to specify further CRS reductions on enhanced MBMS carriers that multiplex unicast transmissions. The following is proposed:
Proposal 1: No further CRS reductions are specified in Rel. 14 MBMS enhancements. 
Proposal 2: If further CRS reductions are specified in Rel. 14 MBMS enhancements, the performance requirements for unicast transmissions on FeMBMS carriers are not more stringent than for LAA or any other existing LTE feature.
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