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1   Introduction
It was stated in RAN2 LS [1] on SC-PTM Service Continuity that service continuity solution will address both UEs in RRC_IDLE and UEs in RRC_CONNECTED, the solution without RAN3 impact proposed in RAN3#89 meeting in [2] was a solution only address active mode UEs.

Hence in this contribution, we re-discuss the Service Continuity issue based on the further input from RAN2.

2   Discussion

Based on RAN2 LS [1], RAN2#91bis meeting made the following agreements:
	· Service continuity solution shall 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.

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

· Service continuity solution will address both UEs in RRC_IDLE and UEs in RRC_CONNECTED.
· The UE in RRC_CONNECTED state can report the MBMS service(s) of interest (e.g. TMGI) in the MBMSInterestIndication message to the eNB.

· The serving cell indicates the availability of MBMS services via SC-PTM in neighbour cells to the UE. It is FFS whether such information is provided in System Information or in SC-MCCH.
· Service continuity solution “Use the same Group-RNTI for the same MBMS service across neighbour cells” was ruled out.


The serving eNB has to know the availability of MBMS services via SC-PTM in neighbour cells, before the eNB indicates this information to the UEs in System Information or SC-MCCH.
Observation1: the eNB needs to know the availability of MBMS services via SC-PTM in neighbour cells.
2.1   Availability in neighbour cells of “services providing in serving cell”
The following text is digested from RAN2 endorsed stage2 baseline CR: 
	For each MBMS service provided using SC-PTM, E-UTRAN broadcasts the list of neighbour cells providing this MBMS service (FFS whether in SI or SC-MTCH) so that the UE can request unicast reception of the service before changing to a cell not providing the MBMS service using SC-PTM.


It further elaborates what information is needed by the eNB, i.e. for each MBMS service provided using SC-PTM, the list of neighbour cells providing this MBMS service. That means the eNB needs to know the mapping relation of each MBMS service (i.e. TMGI) and the Cell Identities.

There are several potential options for the eNB to get the availability of MBMS services (TMGIs) via SC-PTM in neighbour cells.
2.1.1   Option1: M2AP solution
In option1, the MCE sends the un-filtered cell list (maxnoofCellsforMBMS = 4096) received from MME to the eNB, eNB can get whether the MCE also triggered the same SC-PTM service in the neighbor cells.

If the service could not be established in any indicated cell of the eNB, the eNB will send MBMS SESSION START FAILURE message to the MCE, and then the MCE could send the MBMS SESSION UPDATE REQUEST message with an updated cell list by removing the cells belongs to the failure eNB, the message can help the neighbours to update the status.

If the service is established  only in part of the indicated cells of the eNB, the eNB will send MBMS SESSION START RESPONSE message to the MCE, the MCE is not able to know the service is not established  in some of the indicated cells, and therefore the information of neighbour cells received via session start/update procedure  becomes inaccurate. After handover/reselection to the neighbor cell, the UE needs to contact with GCS-AS via GC1 interface to get the service via unicast.
Standard impact: 
· Define maxnoofCellsforMBMS in M2AP as 4096
2.1.2   Option2: X2AP solution

In option2, the MCE sends the filtered cell list (maxnoofCellsforMBMS = 256) to the receiving eNBs. eNBs exchange which services (TMGIs) are provided in neighbor cells via X2 interface. 
The eNBs are able to get the accurate information of what is ongoing in the neighboring cells. 
Every Session Start/update/stop messages in M2 interface will trigger X2 exchanging between eNBs, the X2 signalling load is very high.
Standard impact: 
· Define maxnoofCellsforMBMS in M2AP as 256

· Introduce TMGIs in X2AP X2 SETUP REQUEST/REPONSE and eNB CONFIGURATION UPDATE /ACKNOWLEDGE messages, e.g. in Served Cell Information IE, or introduce a new Class2 X2AP message.
2.1.3   Option3: M2AP+X2AP solution

In this option, the MCE sends the un-filtered cell list to the eNB (maxnoofCellsforMBMS = 4096), eNB can get whether the MCE also triggered the same SC-PTM service in the neighbor cells. And in case some eNBs reject the request, the eNB triggers the X2 signalling exchanging to update the information to the neighbours, e.g. to inform about which services are not established in some cells.. 

The eNBs are able to get the accurate information of what is ongoing in the neighboring cells. 
Less X2 signaling load is foreseen comparing with Option2.
Standard impact: 
· Define maxnoofCellsforMBMS in M2AP as 4096

· Introduce TMGIs in X2AP X2 SETUP REQUEST/REPONSE and eNB CONFIGURATION UPDATE /ACKNOWLEDGE messages, e.g. in Served Cell Information IE.
· Complex co-relation between X2AP and M2AP procedures
2.1.4   Option4: enhanced M2AP solution

In option4, the MCE sends the un-filtered cell list (maxnoofCellsforMBMS = 4096) received from MME to the eNB, eNB can get whether the MCE also triggered the same SC-PTM service in the neighbor cells. 
Different with Option1, if the service is not successfully triggered in some cells, the MCE provides the updated cell list to the eNBs via MBMS SESSION UPDATE REQUEST message, or a new Class2 M2AP message. 
There could be multiple cells belongs to an eNB but in this solution, the eNBs can provide the successful or unsuccessful cell list to the MCE in MBMS SESSION START RESPONSE and MBMS SESSION UPDATE RESPONSE messages.

The eNBs are able to get the accurate information of what is ongoing in the neighboring cells.
Standard impact: 
· Define maxnoofCellsforMBMS in M2AP as 4096

· Introduce successful or unsuccessful cell list in M2AP MBMS SESSION START RESPONSE and MBMS SESSION UPDATE RESPONSE messages from eNB to MCE, or introduce a new Class2 M2AP message.
Considering the high X2 signalling load in option2, and the complex X2AP and M2AP procedures co-relation in option3, option2 and option3 are not recommended.
Option1 has minimum standard impact, but in some scenarios, the eNB is not able to know exactly what service is actually going on in each neighbour cells. Option4 is an enhanced M2AP solution, based on the feedback from eNBs, where the MCE is able to further update the information about successfully triggered cells to each eNB.

Proposal 1: Adopt Option1 as the baseline solution, define the maxnoofCellsforMBMS in M2AP as 4096.

Proposal 2: 
· introduce a failed cell list in M2AP MBMS SESSION START RESPONSE and MBMS SESSION UPDATE RESPONSE messages (Option4), and agree the TP in [3]to stage 3 (M2AP TS36.443) baseline CRs. 
Or

· Further discuss option 2, 3 and 4 as potential enhanced solutions in potential Rel-14 SC-PTM WI.
2.2   Availability in neighbour cells of “services NOT provided in serving cell”
In RAN2 email discussion “[91bis#38][LTE/SC-PTM] SC-PTM UE capability and other issues (Huawei)”, a new proposal was mentioned, i.e. the serving cell would indicate, for MBMS services not provided via SC-PTM in the serving cell, neighbour cells providing the MBMS services via SC-PTM. This would allow the UE in RRC_IDLE to prioritize cells providing the MBMS services of interest via SC-PTM during cell reselection.
The main intention of service continuity discussion is to reduce the service interruption time, but it is obvious that broadcasting the availability in neighbour cell for “MBMS services not provided in the serving cell” cannot reduce the service interruption time.
On the other hand, to support this, there are two possible ways, one is that the MCE to trigger Session Start towards the uninvolved eNBs via M2 interface, which conflicts with the current RAN3 agreement that “In case the SC-PTM information IE is received, but none of the included cells are relevant to the eNB, the MCE shall be informed by the MBMS SESSION START FAILURE message.” The other solutions is exchange this information via X2, as discussed in section 2.1 (Option2), every Session Start/update/stop messages in M2 interface will trigger X2 exchanging between eNBs, the X2 signalling load will be very high.
Proposal3: broadcasting the availability in neighbour cell for “MBMS services not provided in the serving cell” cannot reduce the service interruption time. It is not worth to enhance X2 signalling to support it.
3   Conclusion / Proposals
The service continuity issue is discussed in this contribution. 4 options were discussed to provide the availability of MBMS services (TMGIs) via SC-PTM in neighbour cells to the eNBs. Based on the analysis, we get following proposals:

Proposal 1: Adopt Option1 as the baseline solution, define the maxnoofCellsforMBMS in M2AP as 4096.

Proposal 2: 
· introduce a failed cell list in M2AP MBMS SESSION START RESPONSE and MBMS SESSION UPDATE RESPONSE messages (Option4), and agree the TP in [3]to stage 3 (M2AP TS36.443) baseline CRs. 
Or

· Further discuss option 2, 3 and 4 as potential enhanced solutions in potential Rel-14 SC-PTM WI.
Proposal3: broadcast the availability in neighbour cell for “MBMS services not provided in the serving cell” cannot reduce the service interruption time. It is not worth to enhance X2 signalling to support it.
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