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1	Introduction
In RAN2#116-e, RAN2 made the following agreements on multicast service continuity:
A common PDCP entity is used for RRC based MRB bearer type change between PTM only MRB, PTP only MRB and split MRB.
PDCP entity reestablishment is allowed for the MRB during handover or RRC based MRB bearer type change. When to configure PDCP entity re-establishment is a network implementation.
It is up to gNB implementation on how to perform PDCP data recovery (in the UP) for RRC based MRB bearer type change and there is expected that no extra standard effort.
In order to minimize the loss during MRB bearer type change, NW may configure UE to send a PDCP status report for the MRB bearer type change;
For MRB configured by upper layers to send a PDCP status report in the uplink (field statusReportRequired in PDCP-Config IE in RRC), the receiving PDCP entity shall (based on the RRC reconfiguration message from the network) trigger a PDCP status report in case of MRB type change; 
NW is required to configure a bidirectional PTP leg (e.g. either PTP-only MRB or split MRB) if statusReportRequired is provided. It is up to network in which case statusReportRequired is configured.
The SR can be configured only if PTP AM (with Uplink) is in the new configuration. 
This document discusses remaining open issues. 
2	Discussion
2.1 Lossless Mobility and PDCP Status Reporting
In RAN2#116-e, RAN2 agreed to support PDCP Status Report-based lossless operation in bearer type change. The same principle can be used in handover.
Proposal 1. Lossless handover based on PDCP Status Report is supported for AM MRB in the new configuration. 
Proposal 1 assumes that the target node supports MBS features including PDCP SN synchronization. But if the target node does not support Rel-17 MBS features (i.e. MBS non-supporting node), it is not possible to configure AM MRB by the target node. In this case, lossless handover requires AM DRB which should be switched before the handover preparation. This means that a bearer type change from MRB to unicast DRB is required by the source node.  
Proposal 2. To address handover to MBS non-supporting node, UE switches bearer type to unicast AM DRB (legacy SN status transfer and data forwarding applies) and MRB is released. 
An issue would be how to support the bearer type change from MRB to DRB, including lossless operation. In the current RRC running, RAN2 has assumed that MRB has a separate configuration from DRB, which means that PDCP entity cannot be continued. In our view, it would be better to rely on release of MRB and addition of DRB, rather than introducing complicated lossless behaviour. It may not guarantee the lossless bearer type change, but we see that NW implementation can properly handle to avoid or minimize the packet loss.
Proposal 3. Bearer type change between MRB to DRB is supported by release and add.
2.2 CHO and DAPS
CHO and DAPS were targeted for handover reliability and handover interruption reduction respectively. These aspects seem to be relevant for certain MBS services requiring high reliability and/or low latency. However, considering the extensive work plan for Rel-17 MBS, in our opinion RAN2 should first focus on the Rel-15 handover mechanism for MBS which includes mobility across (a) MBS and MBS nodes and (b) MBS and non-MBS nodes. 
Proposal 4. RAN2 to prioritize Rel-15 handover mechanism for MBS including mobility across (a) MBS and MBS nodes and (b) MBS and non-MBS nodes. CHO and DAPS procedures are considered later based on NR MBS WI progress.
2.3 MBS Interest Indication for Multicast
In LTE eMBMS and SC-PTM, MBMS Interest Indication (MII) procedure was supported to ensure service connectivity during mobility. Specifically, UE informs eNB the services it is interested or receiving via MRB (MBMS Radio Bearer) or SC-MRB, frequencies supporting the MBMS services, priority for MBMS over Unicast, and ROM (Receive Only Mode) capability related parameters ARFCN, bandwidth and SCS. Procedure is initiated in several cases including upon successful connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest, upon change of priority between MBMS reception and unicast reception, upon change to a PCell broadcasting SIB15.
Considering a scenario wherein an UE is in RRC_CONNECTED state and upper layer triggers a session join for multicast service, there could be certain situations possible like:
a) MBS is provided on frequency that is loaded and have limited resources for unicast. If UE does not support CA with current frequency used for unicast, network may have to choose whether to move UE to MBS related frequency and this would depend on UE’s priority (MBS over Unicast)
b) MBS service is available on a different BWP than the active BWP where UE is receiving unicast transmission and UE’s capabilities do not allow receiving MBS simultaneously on another BWP. This would require that network knows UE’s preferred BWP
In both cases, network needs UE inputs to ensure its priority and preference are met.
In NR MBS, UE may join multicast service through session join procedure, which also informs the network about UE’s interest for a specific multicast service. However, we can notice Interest Indication can be more effective for the following cases:
· To serve multiple purposes, multiple different events for Connected mode UEs 
· To indicate the up-to-date interested MBS service of the UE 
· To ensure that network can provide service prioritized by UE
· To indicate priority between unicast and multicast reception
· To support service continuity during mobility e.g. critical services (like MCPTT), when UE has to join the service immediately so as RAN ensures UE is in the right cell at right time
· To help RAN to release resources for MBS service when there is no UE interested (in specific cell) and allocates resources in new cell when interested UE(s) comes in (i.e. dynamic use of resources)
· To Support source gNB to target gNB transfer of interested MBS services information during mobility
Proposal 5: MBS Interest Indication procedure is supported for a RRC_CONNECTED state UE receiving or interested in multicast MBS services.
In order to achieve reliability and latency requirements, it is important that the source gNB informs the target gNB the MBS Interest Indication information of the multicast sessions through Xn Handover Request message. This is also important for availing relevant target cell MBS configuration during handover through RRCReconfiguration message for multicast services. RAN3 already agreed that “During handover execution, the MBS configuration decided at target NG-RAN node is sent to the UE via the source NG-RAN node within an RRC container (FFS) as specified in TS 38.331”. Thus, we see the necessity of exchange of MBS Interest Indication information.
Proposal 6: MBS Interest Indication information for multicast sessions conveyed by UE is exchanged between source gNB and target gNB to ensure service continuity for the multicast session.
Considering an NR UE operates on active BWP which may be different from initial BWP or CFR, NR MBS service may be available on a different BWP than the active BWP where an RRC_CONNECTED UE is receiving unicast transmission and UE’s capabilities do not allow receiving MBS simultaneously on another BWP. This would require that network knows UE’s preferred BWP in our view.
For NR MBS the choice relates more to BWP to which frequencies (in frequency list) correspond, as it seems possible that NR MBS service could be provided over a BWP (either one of configured BWPs or a dedicated MBS BWP). In general, a new field Preferred BWP informs the gNB about the UE’s choice for BWP for MBS operation. It would depend on UE’s capability whether an UE can support unicast and MBS together either on same BWP or different. 
Proposal 7. UE’s preferred BWP can be carried in NR MBS Interest Indication message. 

3	Conclusion
Based on the discussion above, RAN2 is requested to discuss and agree the following proposals:
Proposal 1. Lossless handover based on PDCP Status Report is supported for AM MRB in the new configuration. 
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Proposal 4. RAN2 to prioritize Rel-15 handover mechanism for MBS including mobility across (a) MBS and MBS nodes and (b) MBS and non-MBS nodes. CHO and DAPS procedures are considered later based on NR MBS WI progress.
Proposal 5: MBS Interest Indication procedure is supported for a RRC_CONNECTED state UE receiving or interested in multicast MBS services.
Proposal 6: MBS Interest Indication information for multicast sessions conveyed by UE is exchanged between source gNB and target gNB to ensure service continuity for the multicast session.
Proposal 7. UE’s preferred BWP can be carried in NR MBS Interest Indication message. 

