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1 Introduction
The current E-UTRA/E-UTRAN stage-2 specification supports single cell MBMS transmission using a point-to-multipoint scheme. It is currently agreed that UEs that are receiving MTCH transmissions without taking part in an MBMS feedback mechanism can be either in RRC_IDLE or RRC_CONNECTED state, the state being defined solely by its non-MBMS status. This agreement is unclear since it could give the impression that there is a separate state for single cell transmission without feedback mode which is different from either single cell transmission with feedback mode or MBSFN transmission mode. 
This contribution proposes to clarify that if it is desired to support single cell MBMS transmission also for UEs in LTE_IDLE this should be supported in the same way as MBSFN and should be transparent to the UE. Single cell transmission using DL-SCH should only be supported for UEs in RRC_CONNECTED.

2 Discussion
The motivation with using RRC Connected state for MBMS Unicast/mixed cells is similar as for the removal of MBMS_RRC_CONNECTED state (as discussed and agreed during the last meeting) ‎[1]. There are a number of advantages with using RRC_CONNECTED state (CN LTE_ACTIVE) regardless if the UE is receiving/sending “unicast” data:

a)
RRC_CONNECTED state with parallel MBMS single cell transmission will anyway need to be supported in the case the UE has ongoing “unicast” services, so there is no extra complexity in the RAN and CN of also supporting UEs which do not have ongoing “unicast” services in this state.
b)
Increased security since only authenticated UEs are able to activate single cell MBMS transmission. If RRC Idle state is used there would be no UE identities or security keys etc. known in the eNB so in principle a “fake” UE could active the single cell transmission which would waste system resources.

c)
Improved mobility performance for MBMS reception since network prepared handover can be used also to trigger the establishment single cell MBMS resources in the target cell. If RRC_IDLE state would be used there will be longer “glitches” compared to intra-MBSFN mobility and RRC_CONNECTED mobility since in the RRC_IDLE state UE initiated procedures would be used. This would also lead to that the end user would experience inconsistent performance depending on which MBMS transmission mode is used or which RRC state is used.

The only drawback with supporting single cell MBMS transmission in RRC_CONNECTED state is that the Core Network (CN) would see a slight increase in the number of UEs in LTE_ACTIVE state which would lead to some extra signaling. It should however be noted the LTE_ACTIVE will be a pretty common state anyway for the UE to be in, since any ongoing traffic at all will trigger the UE to enter LTE_ACTIVE. Since single cell transmission will mainly be used when there are not so many users in the cell (e.g. 1-3) the increased CN load will most likely be very low. 
When supporting MBMS services without any requirements on an uplink channel at all, it is proposed to consider single cell transmission as a special case of MBSFN where MTCH and MCCH are mapped on MCH and UE can stay in RRC_IDLE state. The benefit of optimizing the single cell transmission, when there is no uplink, are not considered worth the extra UE complexities of support an additional transmission mode.
3 Conclusion
It is proposed that RAN2 adopts the following working assumptions for LTE MBMS and captures them in TS 36.300
· single cell transmission using DL-SCH should only be supported in Unicast / Mixed cells and for UEs in RRC_CONNECTED state. 
· single cell transmission for UEs in RRC_IDLE should be supported using the same channel as for MBSFN transmission.
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