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1 Introduction

A new work item to enhance MBMS operation was approved in RAN#71 [1] and further revised in RAN#72 [2] as follows:

The objective of the work item is to evaluate and specify the following eMBMS enhancements for LTE:  

a. Specify means of using a longer cyclic prefix (e.g. greater than 33.33µs) for use in a mixed unicast/eMBMS carrier for large SFN delay spread environment (e.g. 15km or larger inter-site distance), which guarantees coexistence of the legacy and new prefixes on the same carrier, while achieving a spectral efficiency of at least 2 bps/Hz. This objective includes evaluation. (RAN1, RAN4)

b. Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. (RAN2, RAN1)

· The non-MBSFN subframes for unicast can only be used as Scell

c. Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals. (RAN1, RAN2)

Note: Both connected and idle mode FeMBMS operation are included.

Study the following:

d. Support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)

e. Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)

f. Solutions where a UE can receive the TV transport service without being authenticated (RAN1, RAN2, RAN3)

Specify necessary UE RF and BS RF core requirements for new CP length (if defined) for eMBMS. (RAN4)
No new TDD DL/UL configuration for FS2 is considered in this WI

This work will consider the outcome of the corresponding SA2 work

In this contribution, we discuss the study phase objective d) according to the updated WID.
2 Discussion
With the revised WID, as discussed in [3], a Rel-14 FeMBMS carrier would broadcast MIB and all SIBs needed for Rel-14 FeMBMS reception. That is, while the assumptions on how often PSS/SSS and CRS needs to be send belongs to RAN1, even with 100% eMBMS subframe allocation, it is understood that there will be some subframes where PSS/SSS and CRS are transmitted. In these subframes, the needed SIBs for the UE to receive FeMBMS is conveyed. The difference between objective b) and objective d) is consequently relatively small. Whereas with objective b) the subframe allocation may be less than 100% (not excluding the assumption of 100%), with objective d) the carrier is dedicated FeMBMS carrier.

In Rel-12, a discovery reference signal (DRS) was specified for small cell on/off in order to shut down CRS to reduce interference for small cell that are not serving UEs. Here, the need is to shut down frequent transmission of PSS/SSS so that those subframes could be reused as MBSFN subframes. In Rel-13, the DRS got further enhanced for LAA such that UEs are expected to monitor for PDCCH on the DRS subframes. While the details are up to RAN1, we propose to assume in RAN2 that there is DRS with at least PSS/SSS/CRS for the dedicated eMBMS carrier. The periodicity of the DRS in Rel12/13 is 40, 80 or 160ms and this could be taken as the baseline here. 

Proposal 1 RAN2 to assume that for the dedicated FeMBMS carrier a DRS subframes are the only subframes where at least PSS/SSS/CRS and PBCH is transmitted with periodicity 40ms, 80ms or 160ms.
RAN2 should study how the needed system information fits to the DRS occasion.
Proposal 2 RAN2 to study the needed SI and how that is provided within DRS occasion for dedicated FeMBMS operation.

3 Conclusion

Based on the discussion we have the following observations and proposals
Proposal 1
RAN2 to assume that for the dedicated FeMBMS carrier a DRS subframes are the only subframes where at least PSS/SSS/CRS and PBCH is transmitted with periodicity 40ms, 80ms or 160ms.
Proposal 2
RAN2 to study the needed SI and how that is provided within DRS occasion for dedicated FeMBMS operation.
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