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1. Introduction

In RAN2 #59 aspects of MBMS service continuity where discussed and 3 prioritized scenarios agreed. The scenarios include mobility between MBSFN and Single Cell transmission (SC-PTM) areas for both mixed and dedicated carrier and mobility between SC-PTM cells. This contribution addresses means how to handle service continuity in these prioritized scenarios.  In particular mobility between MBSFN and Single Cell transmission (SC-PTM) is highlighted.
2. Discussion
The scenarios with highest operator priority [1] are addressing service continuity from MBSFN to SC-PTM where the Source cell (MBSFN) is either part of a Dedicated carrier or Mixed MBMS/unicast carrier, the target cell (SC-PTM) is however always assumed to be part of a mixed carrier. Service continuity in the opposite direction is also required. 

Any UE receiving MBMS could be in either RRC_Idle or RRC_Connected state depending on whether a unicast service is active or not. 36.300 [2] states:

“For UEs that are in RRC_CONNECTED state, normal mobility procedures apply. In this case, the transfer of MBMS information in the UE context on X2 interface is TBD.”

Thus it is assumed that UEs in RRC_Connected state, would perform network controlled handover which would allow the setting up of single cell MBMS resource in the target cell and hence mobility in RRC_Connected state should be supported with good performance and is not further addressed in this contribution. In [3] it is further argued that UEs receiving MBMS through SC-PTM always should be in RRC_Connected state. Thus mobility in the scenario 3, see [1], would also be addressed by normal RRC mobility procedures. The details of information transfer are for FFS and not addressed in this contribution. 

Proposal 1: It is proposed that the cell changes from SC-PTM to SC-PTM should be handled using normal RRC_Connected procedures where SC-PTM resource are allocated in the target cell with the handover command.
A UE in MBSFN not having any active unicast service would receive the MBMS service in RRC_Idle state. Within a MBSFN the UE will receive the service synchronously transmitted by all cells as if the MCH was transmitted by one cell only but time dispersed. Thus mobility within and MBSFN is not considered an issue and need not to be further addressed in the contribution.

The remaining target areas to be addressed are how to handle mobility which involves the transition from RRC_Idle to RRC_Connected state and vice versa. 

2.1 RRC_Idle (MBSFN) to RRC_Connected (SC-PTM) state transition 
For this scenario it is proposed that the UE that is receiving a service in MBSFN should trigger an idle to active transition and request single cell transmission when it performs idle mode cell re-selection to a cell that does not announce that the service is available in MBSFN mode.

In order to minimize the service interruption it should be possible for the UE to continue to receive the MBSFN service, while performing the state transition. This may require that some cells act as “transmitting only” MBSFN cells or guard cells (as defined in TS 36.300), in order make the MBSFN coverage overlap the non-MBSFN border cells.

Further enhancements could be considered e.g. to trigger the transition to SC-PTM in the UE based on preconfigured or broadcasted thresholds of the MBSFN Service quality. This would enable the UE to change state in case of fading MBSFN service. The benefit of this would be that UEs that has good MBSFN performance does not need to enter SC-PTM. The drawback could be more unpredictable UE behavior. More studies are needed to determine the pros and cons which such solutions.

Proposal 2: It is proposed that the transition from MBSFN to SC-PTM for UEs in RRC_Idle is performed by the UE triggering an Idle to Active transition when it enters a cell not announcing the MBSFN service the UE is receiving.
2.2 Mobility during RRC_Connected (SC-PTM) to RRC_Idle state (MBSFN) transition
If UE is in RRC_Connected when receiving SC-PTM (as argued in [3]) the mobility into a MBSFN area would be performed using active mode mobility procedure, the target eNB will therefore receive information about which MBMS services the UE was receiving in the source cell. This makes it possible to perform a transition to MBSFN in a controlled way, e.g. by signaling MBSFN information (MCCH information) to the UE in the handover command making it possible for the UE to resume the MBMS service directly from the MCH, which would minimize the service interruptions.

Proposal 3: It is proposed that the transition from SC-PTM to MBSFN is performed by the network providing the UE with MBSFN service information using dedicated signaling.
3. Conclusion
In this contribution we have discussed and evaluated the prioritized MBMS mobility scenarios and shown different alternatives of how to handle service continuity for these. It is proposed for RAN 2/3 to agree on proposal 1–3.
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