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1 Introduction

Based on the email discussion [1], several issues related to service continuity are not yet finalized. This contribution discusses the SC-PTM solutions for both Connected and Idle modes.
2 Remaining issues in service continuity
During the RAN2#91bis discussion, RAN2 reached the following agreement:
	Agreements

1
Any service continuity solution should consider both scenarios identified in the WID, i.e. mobility from a cell providing a MBMS service via SC-PTM to a cell also providing this MBMS service via SC-PTM and mobility from a cell providing a MBMS service via SC-PTM to a cell where the UE needs to go to unicast reception to receive this MBMS service.

2
Service continuity solutions shall not require new solution to achieve synchronization.

Following agreements should be used as baseline:

3
Reuse the existing SIB15 based MBMS service continuity concept for SC-PTM. RRC_CONNECTED UEs will send the MBMSInterestIndication message so that the eNB can assist the UE to stay or get on the right carrier frequency during handover. RRC_IDLE UEs will perform autonomous frequency prioritization (i.e. prioritize the SC-PTM frequency for reselection). 

4
The UE in RRC_CONNECTED state can report the MBMS service(s) of interest (e.g. TMGI) in the MBMSInterestIndication message.




	Agreements

5
The availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell should be indicated. SI or MCCH can be FFS.




However several issues remain unresolved including prioritization of SC-PTM service during reselection, the provisioning of neighbour cell information and whether cells not providing SC-PTM services should be allowed to provide neighbour cell information.
2.1 Prioritization of SC-PTM service

In particular, in agreement 3 it was agreed that IDLE UEs are allowed to perform autonomous frequency prioritization (i.e. prioritize the SC-PTM frequency for reselection), to obtain the SC-PTM service of interest. However, the existing frequency prioritization is meant to support MBSFN whereby the service of interest is assumed to be available within the same frequency within an MBSFN area. With SC-PTM, the service of interest are not assumed to be available in neighbour cells on the same frequency layer, so that even if the UE tunes to the frequency according to SIB15, the UE may not be able to receive the service of interest based on the existing intra-frequency reselection procedure. In particular RAN2 also reached the agreement 5 above that availability of neighbour cells of each MBMS service should also be provided by the source cell. This means the UE may know from the serving cell (via SI or SC-MCCH) whether the service of interest is provided on a particular neighbour cell and yet it may not be able to reselect the cell if the UE is only allowed to prioritize the frequency of interest. RAN2 should consider if the UE interested in an SC-PTM of service is also allowed to prioritize a neighbour cell, while the reselected neighbour cell must still meet the S-criterion defined in [2].
Proposal 1:
RAN2 should consider if the UE is allowed to prioritize a neighbour cell to obtain the SC-PTM service of interest, while still meeting the S-criterion.  
2.2 Provisioning of neighbour cells SC-PTM information
It is already agreed in the last meeting that a list of neighbour cells with MBMS services should be provided in the serving cell, but it was still FFS whether the information should be provided in SC-MCCH or SIB.  This was one of the topics discussed in email [1]. One of the main motivations for using SC-MCCH is the need to support fast bearer switching. Since the modification period of SC-MCCH can be configured to be substantially shorter than that of the SIB modification period (320ms), it may be assumed that changes in the neighbour cell configuration for SC-PTM can be quickly reflected in the serving cell.  As already identified under Agreement 1 above the primary scenarios for service continuity is for the case when “mobility from a cell providing a MBMS service via SC-PTM to a cell also providing this MBMS service via SC-PTM and mobility from a cell providing a MBMS service via SC-PTM to a cell where the UE needs to go to unicast reception to receive this MBMS service.” It may be assumed that if the UE can obtain a more up-to-date control information regarding the changes to the neighbour cell(s), the UE can ensure service continuity with less interruption time as compared to the case when the neighbour cell’s control information is provided via SIB.  However, for the connected mode, it is assumed that the UE would also use the MBMS service information from SIB or SC-MCCH to send interest indication (with TMGI) to its serving cell. So it may be assumed that the serving cell always knows the UEs services of interest regardless of the update-to-date status of SIB or SC-MCCH. 
Observation 1:
The serving cell always knows the UEs services of interest regardless of the update-to-date status of SIB or SC-MCCH.  

Furthermore, it should be assumed that coordination of SC-PTM information among cells does not need to happen at modification boundaries.  Even if SIB can only be updated every 320ms, it doesn’t imply the serving cell does not know the changes of neighbour cell’s configuration ahead of time. It may also be possible for the OAM (or MCE) to ensure that all eNBs are updated with the updated SC-PTM configurations at the same time. And for CONN UEs, it should always be the NW that determines how the UE should obtain its service of interest regardless of whether the neighbour cells MBMS service availability is provided in SIB or SC-MCCH.  In our view, even if SC-MCCH can provide faster updates due to the shorter modification boundary, it is still possible that when handover occurs, the UE still doesn’t have the accurate information regarding the target cell. So at least for CONN UEs, the detailed SC-MCCH configuration of the neighbour cell should still be provided through the handover command (i.e., Solution 3 in [3]).  
Proposal 2:
The detailed SC-MCCH configuration of the neighbour cell is provided through the handover command.  

Assuming Proposal 2 is agreeable, we should also decide whether the neighbour cell’s MBMS service information should be provisioned in SIB or SC-MCCH.  As mentioned above, for CONN UEs, the difference between using SIB or SC-MCCH based on modification boundary consideration isn’t significant since the serving cell will receive the most up-to-date interest indication from the UE.  From the perspective of signalling overhead, we assume that if the detailed SC-MCCH configuration of the neighbour cell is already provided in the handover command then it would not be necessary to provide the detailed neighbour cell configurations in the serving cell’s SC-MCCH or SIB.  So from this respect we believe the signalling overhead for both SC-MCCH and SIB will be similar. 
Observation 2:
The difference in signalling overhead between SIB and SC-MCCH is insignificant assuming the detailed neighbour cell configurations are already provided in the handover command and not repeated in either SIB or SC-MCCH.   
Then we could further consider the impact to IDLE UEs.  With IDLE UEs it may indeed make a difference if fast bearer switching need to be supported.  It is assumed the UEs camped in its serving cell is already receiving its service of interest via SC-PTM. 
In one case the serving cell may indicate in SIB or SC-MCCH that the target cell supports the same service over SC-PTM, but in fact the neighbour cell has already stopped providing the service via SC-PTM.  Therefore, the UE may prioritize the frequency (or cell) assuming the service of interest is provided in the target cell only to find out after reselection that the service is no longer provided based on SC-MCCH obtained directly from the reselected cell.  In this case the UE would need to transition to CONN and obtain the service of interest via Unicast delivery. It should also be considered that the UE may not be able to prioritize the target cell for reselection in case Proposal 1 is not agreeable. So having a faster bearer switching mechanism may not be helpful if the UE is anyway not allowed to prioritize a specific cell, and the UE will end up using Unicast to obtain the service of interest. For the case when the neighbour cells information indicates that SC-PTM service isn’t available in the target cell, the UE would likely transition to CONN and obtain the service of interest via Unicast before transitioning back to SC-PTM when the UE obtains the SC-MCCH from its serving cell. But the service interruption time for this case is already documented in section 6.4.2 of [3] and within the allowable interruption time for service continuity. 
Observation 3:
Depending on whether Proposal 1 is agreeable, the fast bearer switching from SC-MCCH may not result in any reduction in interruption time for IDLE UEs. 
Last but not least, RAN2 should also consider whether the cell not providing SC-PTM service (for any MBMS service) should still provide neighbour cells’ SC-PTM information.  This issue was also discussed in great extend during the email discussion [1].  In our view, such information would be beneficial for IDLE UEs.  With MBSFN, the SIB15 information would inform the UE whether the service of interest is supported on one of the frequency layers for both the serving cell and the neighbour cell belonging to the same MBSFN area. So when the idle UE prioritizes the frequency it should receive the MBMS service of interest.  This is different for SC-PTM since the serving cell and neighbour cell may not both provide the MBMS service on the same frequency. So with SIB15, the idle UE would not know prior to tuning to the frequency whether it’s the serving cell or the neighbour cell that provides the service of interest. Of course, this would only be beneficial to the IDLE UE if Proposal 1 is agreed and the UE is allowed to prioritize a cell providing the service of interest. 
Proposal 3:
For cells not providing any SC-PTM services, it would be beneficial for IDLE UEs service continuity if serving cells provides the availability of SC-PTM in neighbour cells and the UE is allowed to prioritize a particular cell for reselection.  

And if the benefit of Observation 4 is reasonable, this would imply that SIB rather than SC-MCCH should be used to convey the availability of SC-PTM in neighbour cells, since the serving cell would not transmit SC-MCCH if SC-PTM is not provided. 
Observation 4:
SIB should be used for providing the availability of neighbour cell’s SC-PTM if the benefit in Observation 4 is needed.
Based on the above Observations and in consideration of Proposal 2 we do not see a clear advantage for using SC-MCCH for provisioning neighbour cells’ SC-PTM information over SIB.  For consistency with MBSFN, the neighbour cells’ SC-PTM information should also be provided over SIB. 
Proposal 4:
SIB should be used to provision the availability of SC-PTM in neighbour cells.  

3 Conclusion
Remaining issues related to SC-PTM service continuity are discussed.  In particular, the prioritization of neighbour cell for reselection and the need for the serving cell to indicate the availability of SC-PTM in neighbour cells are also addressed for both connected and idle modes.  We have the following proposals and observations.
Proposal 1:
RAN2 should consider if the UE is allowed to prioritize a neighbour cell to obtain the SC-PTM service of interest, while still meeting the S-criterion.  

Observation 1:
The serving cell always knows the UEs services of interest regardless of the update-to-date status of SIB or SC-MCCH.  

Proposal 2:
The detailed SC-MCCH configuration of the neighbour cell is provided through the handover command.  

Observation 2:
The difference in signalling overhead between SIB and SC-MCCH is insignificant assuming the detailed neighbour cell configurations are already provided in the handover command and not repeated in either SIB or SC-MCCH.   
Observation 3:
Depending on whether Proposal 1 is agreeable, the fast bearer switching from SC-MCCH may not result in any reduction in interruption time for IDLE UEs. 

Proposal 3:
For cells not providing any SC-PTM services, it would be beneficial for IDLE UEs service continuity if serving cells provides the availability of SC-PTM in neighbour cells and the UE is allowed to prioritize a particular cell for reselection.  

Observation 4:
SIB should be used for providing the availability of neighbour cell’s SC-PTM if the benefit in Observation 4 is needed.
Proposal 4:
SIB should be used to provision the availability of SC-PTM in neighbour cells.  
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