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1 Introduction

A new work item to enhance MBMS operation was approved in RAN#71 [1]. The WI objectives to be specified as well as a study part 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)

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)

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)

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 objectives b) and c) which refers to a case where eMBMS transmission is performed on SCell.
2 Discussion
2.1 eMBMS carrier as SCell 
The work for eMBMS started in previous RAN1#84bis meeting where the following clarifications concerning objectives b) and c) of the WID were concluded [2]:
· Objectives b and c mean that legacy UEs cannot be scheduled on the carrier

The WID objective a) implies that a new numerology is defined for MBSFN subframes. Therefore, the benefit of allowing legacy UEs to be scheduled in this carrier is limited to legacy MBSFN subframes only. Further, extended MBSFN subframe allocation is mainly for dedicated eMBMS carriers, this will typically be new deployments, possibly even new bands. Legacy UEs may not be able to use such carriers also for various other reasons. Hence, it is proposed that RAN2 confirms the RAN1 conclusion that legacy UEs may not be configured with the eMBMS carrier configured as SCell. 
Proposal 1 The eMBMS carrier may be configured as SCell only for Rel-14 UEs.

The reason that subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) currently cannot be used for MBSFN transmission is that they carry PSS/SSS/PBCH on subframes 0 and 5 (FS1, FS2) and paging channel on subframes 0 4, 5, and 9 (FS1), 0, 1, 5, and 6 (FS2) with the densest paging configuration. As MBMS allocations are full-bandwidth, i.e. all PRBs are allocated, PSS/SSS/PBCH and paging messages cannot be frequency multiplexed with the PMCH. The PSS/SSS and CRS in subframes 0 and 5 are used for cell search and time and frequency tracking. 
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[4], 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 2 RAN2 to assume DRS with at least PSS/SSS/CRS for the SCell eMBMS carrier.

As per WID objective b), the eMBMS carrier can only be configured as SCell which means UEs should not camp on such a cell. It also follows that this specific eMBMS service may only be provided to RRC connected mode UEs which have been configured with the MBMS carrier as Scell. When the eMBMS cell can only be Scell it also follows that SFN is aligned with the PCell thus PBCH and MIB is not needed on eMBMS SCell.
On the other hand, also Dual Connectivity could be one scenario to consider. There PSCell/SCell of the SeNB could utilize new MBMSN subframes. Then main difference is that in this scenario, the UE needs MIB from the PSCell and this needs to provided to the UE by some means.

Observation 1 The eMBMS carrier can only be configured as SCell/PSCell and thus UEs should not camp there.

Observation 2 In CA scenario, as SFN is aligned between PCell and SCell, there no need to provide MIB or assume PBCH for the eMBMS carrier configured as SCell.

Proposal 3 In CA scenario, it is not necessary to support PBCH on the eMBMS carrier configured as SCell. In DC scenario, MIB needs to be provided by some means. 

Proposal 4 From RAN2 point of view subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) may be used as MBSFN subframes for FS1 (FS2) in eMBMS carrier.
A 100% allocation of MBSFN subframes is especially needed when the targeted spectrum is restricted (by regulatory requirements) to broadcast services only, such as the UHF band.

2.2 SI on SCell

In legacy carrier aggregation, PCell provides SI to the UE via dedicated rrc messages whereas if UE receives MBMS from another carrier it reads the broadcasted SIBs from there. Here, it could be assumed that all SI is provided by PCell. However, the WID includes also a study part for standalone MBMS carrier where all needed SI is envisioned to be provided within the DRS occasions. Accordingly, we propose to assume all SI may be provided by PCell but to be able to adopt DRS and SIB provision methods on feasible part from the standalone study part of the WI.   
Proposal 5 Assume all SI may be provided by by dedicated rrc signalling for eMBMS carrier configured as SCell. Eventually, adopt DRS design and SIB provision methods on feasible parts from the standalone study part of the WI.
The mentioned WID clarification included also:
· FFS what SI has to be supported on a carrier supporting objective b

Indeed, we need to consider which SI needs to be provided and whether SIBs need to be modified due to the new configurations. We need to consider SIB1, SIB2, SIB13, SIB15 and SIB16 as possible candidates. SIB15 tells on which frequencies/SAI which MBMS service can be found and SIB16 contains timing info. Neither of these contains any SCell specific information thus no need to provide these separately for sCell. Scell specific cell access details might be needed from SIB1. SIB2 and SIB13 would be needed per eMBMS carrier configured as SCell and the content of those may need to be updated as well. The needed updates depend e.g. on the MBSFN subframe design and on how flexible configuration related to Proposal 4 is concluded. 

2.3 MBSFN subframe design
The pre-Rel-14 MBSFN subframes include one or two OFDM symbols for unicast control signaling (PCFICH, PHICH, PDCCH, CRS). Especially when this carrier is serving as dedicated MBMS carrier, there is no need to have the unicast control region in the MBSFN subframes. If unicast transmission is needed on this carrier, cross-carrier scheduling from PCell may be used. Currently, MCCH change notifications are transmitted on PDCCH on MBSFN subframes. If the control region is removed from the MBSFN subframes, the change notification could be transmitted in the DRS subframe. Further, provided that CRS is sent in DRS occasions, we propose to omit the unicast control region from MBSFN subframes to support MBSFN transmission in all symbols of the MBSFN subframe. Another reason to omit it from all MBSFN subframes is that if unicast is scheduled in some subframes as cross-carrier scheduling and in some subframes in the SCell PDCCH, the ACK/NACK handling may become complicated as not all subframes support the corresponding PHICH. Thus, according to objective c and above reasoning, we propose to remove unicast control region from all MBSFN subframes.
Proposal 6 Omit the unicast control region from all MBSFN subframes to support MBSFN transmission in all symbols of the MBSFN subframe.

2.4 Support for unicast traffic on dedicated eMBMS carrier 

The RAN1 WID clarifications included the following points related to unicast support:

· Carriers supporting objective b may also support unicast traffic for Rel-14 UEs
· FFS whether carriers supporting objective c may also support unicast traffic for Rel-14 UEs

It should be noted that even if all subframes are configured as MBSFN subframes and unicast control is removed from all MBMS subframes, unicast traffic can be supported on dedicated eMBMS carrier via cross-carrier scheduling from RAN2 point of view.
Observation 3 Unicast traffic can be supported on dedicated eMBMS carrier via cross-carrier scheduling from RAN2 point of view.

3 Conclusion

Based on the discussion we have the following observations and proposals
Observation 1
The eMBMS carrier can only be configured as SCell/PSCell and thus UEs should not camp there.
Observation 2
In CA scenario, as SFN is aligned between PCell and SCell, there no need to provide MIB or assume PBCH for the eMBMS carrier configured as SCell.
Observation 3
Unicast traffic can be supported on dedicated eMBMS carrier via cross-carrier scheduling from RAN2 point of view.


Proposal 1
The eMBMS carrier may be configured as SCell only for Rel-14 UEs.
Proposal 2
RAN2 to assume DRS with at least PSS/SSS/CRS for the SCell eMBMS carrier.
Proposal 3
In CA scenario, it is not necessary to support PBCH on the eMBMS carrier configured as SCell. In DC scenario, MIB needs to be provided by some means.
Proposal 4
From RAN2 point of view subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) may be used as MBSFN subframes for FS1 (FS2) in eMBMS carrier.
Proposal 5
Assume all SI may be provided by by dedicated rrc signalling for eMBMS carrier configured as SCell. Eventually, adopt DRS design and SIB provision methods on feasible parts from the standalone study part of the WI.
Proposal 6
Omit the unicast control region from all MBSFN subframes to support MBSFN transmission in all symbols of the MBSFN subframe.
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