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1. Introduction

In SA2 LS, SA2 agreed activation/inactivation procedures for multicast.

In RAN2#112 meeting, RAN2 agreed that PCCH with MBS session id will be used for MBS activation and all POs in one cell with P-RNTI is baseline.

· Use PCCH for Multicast activation notification (also for MBS supporting nodes). 

· Confirm that we convey the MBS session ID in the notification. 
· Use of paging in all (legacy) PO with PRNTI is the baseline assumption (can still discuss other variants)

In RAN2#113bis meeting, RAN2 agreed to support group notification for multicast for MBS supporting nodes. And in the reply LS to SA2, RAN2 indicates that unicast paging would work for non-MBS nodes.

For the reply LS

· For non-supporting nodes, using MBS session ID will not work as it would impact non-MBS nodes. Unicast paging would work.

· For supporting nodes, using MBS session ID is feasible. 

In RAN2#115 meeting, RAN2 agreed to use new record list for MBS paging in relevant legacy POs for the UEs with deactivated multicast session(s).
· Provided RAN3 confirms, paging for multicast activation notification is used in the relevant legacy POs for the UEs with deactivated multicast session(s).
· RAN2 sends an LS to RAN3 and SA2 to indicate its preference for paging for multicast activation notification to be used in the relevant legacy POs for the UEs with non activated multicast session(s). Further, RAN2 requests RAN3 for confirmation and if so, also specifying required network signalling.

· Confirm extending the unicast paging message to include a new paging record list ( pagingGroupList) for group activation notification of multicast sessions.

In this paper, we would like to discuss: 
· How to support group notification in MBS node?
· How to support unicast paging for non-MBS node due to MBS activation? 
· How to ensure the broadcast MBS continuity?

2. Group notification due to MBS activation in MBS node
In RAN2#115 meeting, RAN2 agreed that MBS activation paging is used in relevant legacy POs for UE with deactivated multicast sessions and one new paging record list for group notification will be included in legacy paging message.
· Provided RAN3 confirms, paging for multicast activation notification is used in the relevant legacy POs for the UEs with deactivated multicast session(s).
· RAN2 sends an LS to RAN3 and SA2 to indicate its preference for paging for multicast activation notification to be used in the relevant legacy POs for the UEs with non activated multicast session(s). Further, RAN2 requests RAN3 for confirmation and if so, also specifying required network signalling.

· Confirm extending the unicast paging message to include a new paging record list ( pagingGroupList) for group activation notification of multicast sessions.
In R17 power saving work item, the WUS for paging is introduced for UE power saving purpose. The PEI before PO will indicate whether there is paging for UEs in one UE Group. If no, the UE will skip the PDCCH monitoring for paging reception.
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Case 1. Some UEs in this PO have deactivated MBS session and configured with paging WUS.

Case 2. Some UEs in this PO do not support MBS or are not configured with MBS or do not have 

dedicated MBS session, but the UEs  are configured with paging WUS.

Case 3. Some UEs in this PO does not support MBS or are not configured with MBS or do not 

have dedicated MBS session, and the UEs  also do not support paging WUS or not configured 

with paging WUS.


Case 1: For UEs in a PO has deactivated MBS session, if the PEI only consider UE specific ID, i.e. not consider TMGI, and indicates there is no paging in the following PO. There are two UE actions.
UE behaviour 1: The UE will miss the paging for MBS activation.
UE behaviour 2: The UE with deactivated MBS session will ignore the PEI and always monitor PO. it means the paging WUS does not work for UE with deactivated MBS session even if there is paging WUS configuration.
Case 2: No impact.
Case 3: The UE will wake up to receive paging message and found no paging for this UE due to MBS paging.

For case 1 UEs, the PEI will only indicate whether there is UE specific paging followed in PO, not indicate whether there is MBS paging or not. consider the UE behaviour 1/2, the PEI should be extended to consider MBS paging case.

Option 1: Configure one group ID for each TMGI.

Option 2: Include indication in PEI to indicate whether there is TMGI record list in following paging message.
Proposal 1: In order to ensure the MBS paging reception and power saving, PEI includes indication to indicate whether there is TMGI record list in following paging message.
If the TMGI is included in legacy paging message and even if there is only MBS paging, MBS paging will also wake up some legacy UE and it will result in UE power wasting, e.g. case 3 UEs. In order to reduce the impact to the legacy UE in case due to MBS paging, the paging DCI can indicate whether the paging is MBS only paging or not.
Proposal 2: In order to reduce impact on paging of legacy UE or UE without MBS configuration, paging DCI indicates whether the paging is MBS only paging or not.
3. Unicast paging due to MBS activation in non-MBS node
In last RAN2#113bis meeting, RAN2 agree that unicast paging works for MBS activation notification on non-MBS node.
If the MBS is inactive, the shared GTP tunnel and AS context for the MBS will be released if there is no UE in this MBS group in connected state.. 
	==========copy from TS23.247===============

7.2.1.4
Establishment of shared delivery toward RAN node

In the following cases, the shared tunnel for shared delivery is established between the NG-RAN and MB-UPF:

-
The first UE is included in the context of the MBS session in the NG-RAN.

NOTE 1:
When the MBS session is deactivated, if there is at least one UE joining the MBS session is in connected mode in the NG-RAN, the shared delivery is not released.
NOTE 2:
Share delivery establishment procedures are used when MBS supporting NG-RAN node(s) get involved in the MBS session upon MBS session activation.


For RRC_IDLE UE, the paging will be triggered by AMF due to MBS activation. Some UE may enter RRC_IDLE after MBS deactivation and enter RRC_INACTIVE before MBS activation. For this kind of RRC_INACTIVE mode UE, the AMF will send a NG message to anchor gNB to trigger paging for MBS activation instead of DL data arrival due to there is no shared GTP tunnel for this MBS. The anchor gNB can trigger RAN level paging message with I-RNTI in this case. However, it is RAN3 scope to design the NG message to trigger anchor gNB to trigger RAN level paging for RRC_INACTIVE UE due to MBS activation.
Proposal 3: Send LS to RAN3 to say that AMF will send a NG message to anchor gNB to trigger paging for MBS activation for RRC_INACTIVE mode UE.
Currently, the AMF only know the TA list where the UE may stay. The AMF does not know whether the UE camp on MBS node or non-MBS node. So it is not clear how does AMF decide to trigger group notification for the UE or unicast paging for the UE due to MBS activation. If the AMF does not know that, the AMF will trigger the unicast paging for all UEs who joined the MBS already. The unicast paging means nothing for the UEs who camped on the MBS node and it will increase the high load for the gNB. The simple solution is to make the AMF know the UE camped on MBS node or non-MBS node. The AMF will only trigger the unicast paging for MBS activation to the UE who camps on non-MBS node.
Proposal 4: The AMF should know the UE camped on MBS node or non-MBS node and decides to trigger unicast paging or not to the UE due to MBS activation.
3 MBS service continuity for broadcast 

Currently, the UE is not required to obtain the system information of target cell immediately after handover, the essential system information is already included in handover command. So the broadcast MBS reception will be interrupted due to handover worse than RRC_IDLE/RRC_INACTIVE mode UE.
For RRC_CONNECTED mode UE with MBS broadcast reception, the UE will report the MBS interesting indication to the network. The source cell can forward the MBS interesting indication to the target cell. If the target cell support the MBS, the target cell can include the MBS configuration configured in BCCH and MCCH in HO command, i,e, RRCReconfiguration. If so, the UE can receive the MBS data after HO immediately without MBS BCCH and MCCH reception and it can reduce the MBS service interruption for the RRC_CONNETED UE during handover.
Proposal 5: MBS BCCH and MCCH signaling of target cell can be included in handover command for MBS service interruption reduction during handover.
In RAN2#116 meeting, RAN2 made following agreements.

· From RAN2 point of view, the UE may receive MBS broadcast service from SCell in intra-PLMN case and if supported this may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility of MBS broadcast reception on SCell. 

· If supported by the UE implementation, the idle/inactive UE may receive MBS broadcast service from non-serving cell (no network impact). 

If the UE receive broadcast MBS from SCell, it is not clear how does UE get the MBS SIB and MCCH signaling. It is well known that the UE will only read the PCell’s system information and paging. The UE will receive the SCell’s system inforamtion via dedicated signaling. So the network should know the UE will receive MBS broadcast via SCell, then the network can deliver the MBS SIB and MCCH signaling of the SCell to the UE via dedicated signaling.
Proposal 6: The network should know the UE will receive MBS broadcast via SCell, then the network can deliver the MBS SIB and MCCH signaling of the SCell to the UE via dedicated signaling.

If the UE receive broadcast MBS from non-serving cell, the network cannot configure the MBS SIB and MCCH signaling via dedicated signaling. It is up to UE implementation to read the MBS SIB and MCCH signaling from a non-serving cell if the UE receive the broadcast on this non-serving cell.
Proposal 7: It is up to UE implementation to read the MBS SIB and MCCH signaling from a non-serving cell if the UE receive the broadcast on this non-serving cell.
4 Conclusions

Based on the discussion above, we propose:
Proposal 1: In order to ensure the MBS paging reception and power saving, PEI includes indication to indicate whether there is TMGI record list in following paging message.
Proposal 2: In order to reduce impact on paging of legacy UE or UE without MBS configuration, paging DCI indicates whether the paging is MBS only paging or not.

Proposal 3: Send LS to RAN3 to say that AMF will send a NG message to anchor gNB to trigger paging for MBS activation for RRC_INACTIVE mode UE.
Proposal 4: The AMF should know the UE camped on MBS node or non-MBS node and decides to trigger unicast paging or not to the UE due to MBS activation.

Proposal 5: MBS BCCH and MCCH signaling of target cell can be included in handover command for MBS service interruption reduction during handover.
Proposal 6: The network should know the UE will receive MBS broadcast via SCell, then the network can deliver the MBS SIB and MCCH signaling of the SCell to the UE via dedicated signaling.

Proposal 7: It is up to UE implementation to read the MBS SIB and MCCH signaling from a non-serving cell if the UE receive the broadcast on this non-serving cell.
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Case 1. Some UEs in this PO have deactivated MBS session and configured with paging WUS.
Case 2. Some UEs in this PO do not support MBS or are not configured with MBS or do not have dedicated MBS session, but the UEs  are configured with paging WUS.
Case 3. Some UEs in this PO does not support MBS or are not configured with MBS or do not have dedicated MBS session, and the UEs  also do not support paging WUS or not configured with paging WUS.



