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1 Introduction

WI of single-cell point-to-multipoint transmission was approved in RAN plenary (see [1]). One of the objectives of the WI is to specify necessary solutions to support SC-PTM service continuities as described in the following:
· Specify necessary solutions to support service continuity when the UE moves between the cells where SC-PTM transmission is available or when the UE moves from the cell where SC-PTM transmission is available to the cell where it is not (i.e. via unicast), if the solution doesn’t significantly impact the radio efficiency and signaling overhead. Afterwards, as a second priority if time permits, solution to support service continuity for UEs in RRC_IDLE may be identified and considered for specification.

This means that:

-
two target scenarios should be considered
-
impact on radio efficiency and have signalling overhead should be considered

-
the solution may support only UEs in RRC_CONNECTED, or UEs in RRC_IDLE and RRC_CONNECTED.
In this contribution, we propose solutions to support SC-PTM service continuities for UE in RRC_CONNECTED and RRC_IDLE in both target scenarios. 

2 Discussion on SC-PTM Service Continuity
With the introduction of SC-PTM, the UE can receive a group service via unicast, eMBMS, and/or SC-PTM.  

2.1 Service continuity for UEs in RRC_CONNECTED
There is mainly one solution for RRC_CONNECTED UEs which covers both scenarios:

-
the UE indicates the TMGI(s) of MBMS services which the UE is receiving or interested to receive
-
before handover, the eNB indicates whether a service is available in the target cell and the configuration of the associated service if available.
With the above signalling, source eNB can send an early indication on whether the service is available in the target cell and the configuration of the associated service in target cell if available. This is especially useful due to the following:

· If service is not available in target cell, UE can switch to unicast mode to receive SC-PTM service in source cell and follows the handover procedure defined in unicast mode. This prevents UE to have service interruption when it moves to a cell without SC-PTM service.

· If service is available in target cell, early indication on SC-PTM configuration allows UE to use the new configuration in target cell to receive SC-PTM without service interruption.

It could be argued that MBMS service continuity improvement is only specified for UEs in RRC_CONNECTED while it is left to UE implementation in RRC_IDLE. For example, UEs in RRC_IDLE could always enter RRC_CONNECTED state once it moves to cell edge and follow the service continuity procedure defined for RRC_CONNECTED state. Upon handover, if the service is available in target cell, UE can go back to RRC_IDLE or it remains in RRC_CONNECTED state to receive SC-PTM service via unicast.
However, such mechanism requires frequent state transition from RRC_IDLE to RRC_CONNECTED state when UE moves from one cell to another even when target cell does provide same SC-PTM service. To minimize the impact on radio efficiency and signalling overhead as stated in the WID objective, it is preferable that the service continuity is supported for both RRC_CONNECTED and RRC_IDLE.

Based on the above considerations, we propose the following:

Proposal 1: MBMS service continuity improvement is supported for UEs in both RRC_CONNECTED and RRC_IDLE.
Proposal 2: For MBMS service continuity improvement in RRC_CONNECTED and RRC_IDLE, both target scenarios should be considered.
2.2 Service continuity for UEs in RRC_IDLE and RRC_CONNECTED

To maintain service continuity for UEs in RRC_IDLE state with minimal service interruption, the camped cell needs to indicate about the service availability and the corresponding SC-PTM configurations of neighbor cells. The detailed signalling depends on the involved overhead. For example, eNB could indicate whether a particular service is available in particular neighbour cell. If yes, whether the configuration is identical to camped cell or not. Meanwhile, eNB could also indicate a few neighbour cells or indicate the information on a few service to keep the overhead within a reasonable range. 
It is preferable to send the neighbour SC-PTM information in SIB instead of using SC-MCCH. When UE camps in a cell, it is not necessary that the current camped cell supports SC-PTM. Using SC-MCCH to convey neighbour SC-PTM information would require UE to start with a cell with SC-PTM capability. On the other hand, indication via SIB does not have such constraint.

Due to the fact that the neighbour SC-PTM information conveyed via current cell may not cover all details, it is preferable that UE in RRC_CONNECTED state reports the TMGI of the service hence eNB can operate accordingly utilizing both UE report as well as its neighbour cell configuration. 

Based on the above consideration, we propose the following:
Proposal 3: UEs in RRC_CONNECTED state still report TMGI of MBMS service even though the serving cell indicates neighbour SC-PTM information for RRC_IDLE UEs.

Proposal 4: Current cell should indicate the list of neighbour cells with SC-PTM support. Such indication is preferable transmitted in SIB for cells which has SC-PTM support or not.
Proposal 5: Current cell could indicate G-RNTI of neighbour cells if the signalling overhead is manageable.

Proposal 6: Current cell could indicate further configuration of neighbour cells if the signalling overhead is manageable.

2.3 Additional optimizations
In [1] it has been specified that solutions for SC-PTM should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement. With the existing eMBMS system architecture, SYNC protocol is supported in BM-SC and eNB. This implies that when multiple cells are synchronized and do transmit same SC-PTM services, the contents are synchronized.
Based on the above consideration as listed in WID, we propose the following:
Proposal 7: The existing mechanism (the UE can prioritize/report the MBMS frequencies of interest based on SIB15+USD) be applicable for any MBMS service, i.e. regardless whether MBSFN or SC-PTM transmission can be used.

Proposal 8: The neighbour cells should transmit the same service via SC-PTM in synchronized way, i.e. transmit the same user plane packet in the same subframe (with sufficient network synchronization), as determined by the MCE
3 Conclusions

We propose the followings:

Proposal 1: MBMS service continuity improvement is supported for UEs in both RRC_CONNECTED and RRC_IDLE.

Proposal 2: For MBMS service continuity improvement in RRC_CONNECTED and RRC_IDLE, both target scenarios should be considered.

Proposal 3: UEs in RRC_CONNECTED state still report TMGI of MBMS service even though the serving cell indicates neighbour SC-PTM information for RRC_IDLE UEs.

Proposal 4: Current cell should indicate the list of neighbour cells with SC-PTM support. Such indication is preferable transmitted in SIB for cells which has SC-PTM support or not.
Proposal 5: Current cell could indicate G-RNTI of neighbour cells if the signalling overhead is manageable.

Proposal 6: Current cell could indicate further configuration of neighbour cells if the signalling overhead is manageable.

Proposal 7: The existing mechanism (the UE can prioritize/report the MBMS frequencies of interest based on SIB15+USD) be applicable for any MBMS service, i.e. regardless whether MBSFN or SC-PTM transmission can be used.

Proposal 8: The neighbour cells should transmit the same service via SC-PTM in synchronized way, i.e. transmit the same user plane packet in the same subframe (with sufficient network synchronization), as determined by the MCE
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