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A new work item has recently been approved in RAN#71 to enhance eMBMS in LTE to better support TV services [1]. At the RAN1#84-bis meeting the following comments were recorded by the chair of the eMBMS seesion during the discussion of the work plan:
•	Objectives b and c mean that legacy UEs cannot be scheduled on the carrier
•	Carriers supporting objective b may also support unicast traffic for Rel-14 UEs
•	FFS what SI has to be supported on a carrier supporting objective b
•	FFS whether carriers supporting objective c may also support unicast traffic for Rel-14 UEs
•	FFS whether the reduced density of CRS with objectives b and c impacts time/frequency tracking, and if so, how this is handled
•	Note that if there is additional RAN1 impact from objective d, it is in the area of how to support the self-contained SI as mentioned in WID

In this contribution, we discuss the eMBMS issues highlighted above, raised at the RAN1#84-bis meeting.
Discussion
At RAN1#84-bis, it was agreed that,
•	Objectives b and c mean that legacy UEs cannot be scheduled on the carrier
•	Carriers supporting objective b may also support unicast traffic for Rel-14 UEs

For Objectives b and c, legacy UEs cannot be scheduled on the carrier due to the lack of the DL control region and/or CRS in subframes where some legacy UEs may use for frequency/time tracking and CSI measurement. Also for objective b it was agreed that unicast traffic for Rel-14 UEs is supported, however there was uncertainty as to whether unicast was supported for objective c.
· FFS whether carriers supporting objective c may also support unicast traffic for Rel-14 UEs

From the eMTC WI, it has been shown for bandwidth limited devices, that unicast can be supported without the use of PCFICH/PHICH and PDCCH, using a combination of EPDCCH and asynchronous ACK/NACK for UL traffic.  It has also been shown in studies produced to support the abandoned New Carrier Type (NCT) work item, that in certain scenarios time/frequency tracking can be supported with reduced CRS configurations (reduced either in time or frequency or both).   Developing Rel-14 UEs to use EPDCCH operation with reduced CRS for unicast, could in some scenarios provide more flexible and efficient usage of RE resources and reduce inter-cell CRS interference.   However the work (see example list of issues below) required by various RAN groups to properly evaluate and develop this non-backwards compatible unicast functionality, is in our view not accounted for by the current eMBMS focused WID.

· PDCCH-less operation for unicast
· Reduced CRS impact for unicast time/frequency tracking
· DMRS collision 

Another alternative is to support cross-carrier scheduling only for unicast transmission on such a carrier, which automatically means no DL control region is needed. However, this is a very restrictive operation for unicast, and it could result in control channel capacity issue on the scheduling cell. If unicast is to be enabled in such subframes, self-carrier scheduling mode should always be supported, which has been a basic principle for LTE so far. Given that this is an eMBMS specific item, and full unicast support is not an easy task, we think it is acceptable in Rel-14 not to support unicast traffic in the subframe without DL control region and CRS. Any further optimization for unicast can be done in the future in a separate WI. 

Hence we have the following proposal:

Proposal 1:   	Objective c (reduced OFDM control symbol usage) is not supported on subframes supporting Rel-14 unicast traffic.

At RAN1#84-bis the following comments were made regarding time/frequency tracking and SI support:
· FFS whether the reduced density of CRS with objectives b and c impacts time/frequency tracking, and if so, how this is handled
· FFS what SI has to be supported on a carrier supporting objective b


For objective (b) and (c), in recognition that this WI is focused on enhancements for eMBMS and not enhancements for unicast, the changes to non-MBSFN subframes should be minimised.


Since objectives (b) and (c) are both not backwards compatible, it is simpler from a specification and testing perspective to treat them as always being supported together.  Now given that for objective (b), unicast traffic is supported with another legacy carrier PCell, it is suggested that for objective (c), if the PCell is required for unicast traffic, then SI, paging and MCCH change notification are also supported by the PCell thereby maximising eMBMS SF capacity whilst also minimising RAN1 specification efforts. Since this eMBMS carrier can only be SCell for unicast traffic, we can assume that at least one other carrier exists. For an idle UE without unicast traffic, the simplest solution would also be that the serving cell (the cell that the UE camps on) transmits SI/paging and MCCH change notification.

Proposal 2:   	For objectives (b) and (c), eMBMS UE SI, paging and MCH change notification are supported by the PCell/Serving Cell.

Proposal 3:   	RAN1 kindly asks RAN2 to develop signalling (broadcast and/or dedicated) on the PCell/Serving Cell to allow the PCell/Serving Cell to provide SI/Paging and MCCH change notification for an eMBMS carrier supporting objectives (b) and (c).


Conclusions
In this contribution, we have discussed several issues raised at the RAN1#84-bis meeting relating to eMBMS.  Based on those discussions we have the following proposals:
Proposal 1:   	Objective c (reduced OFDM control symbol usage) is not supported on subframes supporting Rel-14 unicast traffic.

Proposal 2:   	For objectives (b) and (c), eMBMS UE SI, paging and MCH change notification are supported by the PCell/Serving Cell.

Proposal 3:   	RAN1 kindly asks RAN2 to develop signalling (broadcast and/or dedicated) on the PCell/Serving Cell to allow the PCell/Serving Cell to provide SI/Paging and MCCH change notification for an eMBMS carrier supporting objectives (b) and (c).

[bookmark: _Ref377468317]References
[1] [bookmark: _Ref447213329]RP-160675    New WID: eMBMS enhancements for LTE   	Ericsson, Qualcomm Inc., Nokia, EBU

[2] TS22.101  V14.2.0      Service aspects; Service Principals
