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1. Introduction
In the last RAN3 #112 e-meeting, the topic on Mobility between MBS supporting and non-MBS supporting nodes was discussed, and much progress is achieved, as below.
For mobility from supporting to non-supporting nodes:
WA: Standards shall provide means whereby the SMF knows when receiving a Path Switch Request when a target NG-RAN node does not support MBS and means for SMF to then switch from shared delivery to individual delivery. 
WA: MBS support Indicator is included in Path Switch Request Transfer sent by an MBS supporting node to indicate support. 
MBS traffic delivery resources will be set up at target side using the information provided in the associated PDU session resource context in HO Request (for both Xn and NG mobility)
Standards support data forwarding to minimize data loss during handover from MBS-supporting nodes to non-MBS supporting nodes.
If data forwarding is used from MBS-supporting nodes to non-MBS supporting nodes, the source NG-RAN node should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI.
To be continued: how the source gNB determine when to stop data forwarding.
To be continued: how and at which point in time the source NG-RAN node learns whether arget NG-RAN node supports handover or not.
 To be continued...
This paper is used to continue discussing the left issues.

2. Discussion
2.1. Review TS 23.247 v100 from SA2
Before we discuss RAN3 issues, it is suggested to review the latest progress in SA2.
	[bookmark: _Toc70079067][bookmark: _Toc73941288]7.2.3.2	Xn based handover from MBS supporting NG-RAN node
Editor's note:	Details for Xn based handover will be aligned with RAN WGs.
This clause describes an Xn based handover with MBS traffic delivered to the UE at the source gNB supporting 5G MBS.


Figure 7.2.3.2-1: Xn based handover with MBS Session
The following additions apply compared to clause 4.9.1.2 of TS 23.502 [6]:
Before Handover:
	The source NG RAN has been provided with MBS Session Resource information (including the MBS Session ID and multicast QoS flow information) and the UE Context information contains a mapping information within the PDU Session Resource associated with the MBS Session Resource, e.g. including mapped unicast QoS Flows associated with the multicast QoS flow(s) of the MBS Session Resource.
Handover Preparation Phase:
	At Xn handover, the target NG-RAN is provided with information which causes:
-	a 5G MBS non-supporting target NG-RAN node to prepare unicast resources according to unicast information;
‐	a 5G MBS supporting target NG-RAN node to allocate to the UE shared NG-RAN resources according to the MBS session information. Target NG-RAN triggers setup of the resources for the 5GC shared MBS traffic delivery.
1.	Target NG-RAN to AMF: the target NG-RAN sends N2 Path Switch Request to AMF.
	The N2 SM message includes sufficient information to allow the SMF to know whether the target NG-RAN node supports 5G MBS and whether MBS Session Resources (in case the target NG-RAN node supports 5G MBS) or PDU Session Resources to support 5GC individual MBS traffic delivery have been established in the target NG-RAN for the UE.
Editor's note:	Details to be added, if necessary, during stage 3 phase in RAN WGs.
Based on the received N2 SM message, the SMF can differentiate two cases:
Case A)	The target NG-RAN supports 5G MBS. Step 3 applies and steps 4~8 are skipped.
3.	SMF to UPF: The SMF invokes N4 Session Modification procedure with the UPF (PSA) only for unicast PDU Session.
Case B)	The target NG-RAN does not support 5G MBS and the UPF is not yet configured to forward multicast data via unicast, steps 4 to 8 apply.
4.	SMF to UPF (PSA): The SMF invokes N4 Session Modification procedure with UPF (PSA), the SMF instructs the UPF (PSA) to forward the multicast data received from the MB-UPF via the mapped unicast QoS flow(s) of the PDU Session. The SMF provides the mapping information between the multicast QFI and the corresponding unicast QFI of the multicast QFI in the PDU Session to the UPF (PSA), the UPF (PSA) forwards the multicast data via the PDU session based on the mapping information. If the delivery tunnel for the MBS session from MB-UPF to UPF is not established yet, the SMF instructs the UPF (PSA) to allocate a tunnel endpoint for the reception of multicast data from the MB-UPF.
	If delivery of the multicast data from MB-UPF to UPF needs to be configured, steps 5 to 8 apply.
5.	SMF to MB-SMF: The SMF invokes a Nmbsmf_MBSSession_Update (MBS session ID, SMF ID, DL tunnel info) service operation to MB-SMF to establish the shared tunnel between the UPF(PSA) and MB-UPF.
6.	MB-SMF to MB-UPF: The MB-SMF configures the MB-UPF with the received DL tunnel Info and instructs the MB-UPF to forward data of the MBS session to the UPF (PSA) via the tunnel. The MB-UPF starts to forward data of the MBS session to the UPF (PSA).
7.	MB-SMF to SMF: The MB-SMF responds to SMF through Nmbsmf_MBSSession_Update response. If multicast data are transported via multicast, the MB-SMF provides endpoint information (e.g. the Common-TEID) including the transport multicast address.
8.	SMF to UPF (PSA): The SMF invokes an N4 Session Modification procedure with the UPF (PSA). If multicast data are transported via multicast, the SMF provides endpoint information including the transport multicast address to the UPF (PSA) and the UPF (PSA) sends IGMP Join in order to receive data from the MB-UPF.
9.	
Editor's note:	Details on data forwarding, if applicable, needs to wait for RAN WGs.
11.	SMF to AMF: The SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response.
12.	AMF to target NG-RAN: The AMF sends the path switch Ack to target NG-RAN



2.2. Left issues
2.2.1. Issue 1: Change WA to agreement
According to the TS23.247 
1.	Target NG-RAN to AMF: the target NG-RAN sends N2 Path Switch Request to AMF.
	The N2 SM message includes sufficient information to allow the SMF to know whether the target NG-RAN node supports 5G MBS and whether MBS Session Resources (in case the target NG-RAN node supports 5G MBS) or PDU Session Resources to support 5GC individual MBS traffic delivery have been established in the target NG-RAN for the UE.
Proposal 1: Change the “WA: Standards shall provide means whereby the SMF knows when receiving a Path Switch Request when a target NG-RAN node does not support MBS and means for SMF to then switch from shared delivery to individual delivery.” to agreement.
Proposal 2: Change the “WA: MBS support Indicator is included in Path Switch Request Transfer sent by an MBS supporting node to indicate support.” to agreement.
2.2.2. Issue 2: How the source gNB determine when to stop data forwarding.
According to the TS23.247
9.	
Editor's note:	Details on data forwarding, if applicable, needs to wait for RAN WGs.
In case of mobility from RAN supporting MBS to RAN not supporting MBS, it seems that the source gNB cannot have information before step 9, because the 5GC shall establish 5GC individual MBS traffic delivery from step 4-8. 
Observation 1: The source gNB cannot determine when to stop dataf forwarding until 5GC individual MBS traffic delievery establishment.
As legacy, upon reception of the PATH SWITCH REQUEST ACKNOWLEDGE message from the AMF, the target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the handover. The source gNB can then release radio and C-plane related resources associated to the UE context. 
Proposal 3: The source gNB determin when to stop data forwarding by receiving UE Context Release message from the target gNB.
2.2.3. Issue 3: Mobility from Non-Supporting node to Supporting node
Since SA2 is still discussing this issue, RAN3 can wait for SA2 progress.
Proposal 4: RAN3 shall wait for SA2 progress for mobility from Non-Supporting node to Supporting node.
The related TP for TS38.300 is also provided.
3. Conclusion
Based on above analysis, we provide the following observations and proposals.
Proposal 1: Change the “WA: Standards shall provide means whereby the SMF knows when receiving a Path Switch Request when a target NG-RAN node does not support MBS and means for SMF to then switch from shared delivery to individual delivery.” to agreement.
Proposal 2: Change the “WA: MBS support Indicator is included in Path Switch Request Transfer sent by an MBS supporting node to indicate support.” to agreement.
Observation 1: The source gNB cannot determine when to stop dataf forwarding until 5GC individual MBS traffic delievery establishment.
Proposal 3: The source gNB determin when to stop data forwarding by receiving UE Context Release message from the target gNB.
Proposal 4: RAN3 shall wait for SA2 progress for mobility from Non-Supporting node to Supporting node.
4. Text Proposal for TS38.300
----------Start of the Change--------------
16.x.5.3	Multicast Mobility from/to MBS supporting cell to/from MBS non-supporting cell
During an active multicast MBS session, at mobility from an MBS-supporting NG-RAN node to a non-MBS supporting NG-RAN node, the target NG-RAN node sets up PDU Session resources associated to the multicast MBS Session. The SMF infers from the absence of an “MBS-support“ indication in the Path Switch Request message (Xn handover) that the 5GC has to switch to 5GC individual MBS traffic delivery for that UE as specified in TS 23.247 [x]. 
If data forwarding is applied the source NG-RAN node changes the QFI(s) to the associated unicast QFI(s) if respective mapping information is contained in the MBS related information of the associated PDU Session resource.
Upon reception of the UE CONTEXT RELEASE message from the target NG-RAN node, the source NG-RAN node may stop any ongoing data forwarding.

16.x.5.4	Broadcast Mobility (FFS)
Editor’s Note: intends to cover information related to broadcast exchanged during mobility. FFS. 
----------End of the Change--------------
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