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1	Introduction
During RAN2#113e meeting, the following agreement was made: 

	· RAN2 assumes that from RAN2 perspective, mobility from the source gNB supporting MBS to target gNB not supporting MBS can be achieved by switching the traffic from delivery via MRB to delivery via DRB either before or during the handover. Whether and how this can be done without data losses has to be further investigated and requires progress and input from other WGs, i.e. RAN3 and SA2.



In this paper, we discuss how to avoid data loss during handover from MBS supporting node to MBS non-supporting node.
2	Discussion
In RAN3#112e meeting, the following agreements were made regarding mobility between MBS supporting and non-supporting nodes [1]:
-	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 support Handover from NG-RAN node that supports MBS to a target NG-RAN node that does not support MBS, SA2 agreed that [2]:
-	mapping information about unicast QoS flows and the associated multicast QoS flows are provided to the NG-RAN node. This is already performed during the PDU session modification procedure for the PDU session associated with the MBS session when the UE Joins into the MBS Session;
-	during the handover procedure, the delivery method is switched from 5GC Shared MBS traffic delivery method to 5GC Individual MBS traffic delivery method, i.e. the N3 tunnel of the PDU Session for 5GC Individual MBS traffic delivery needs to be activated towards the target RAN node. The SMF realizes that the target NG-RAN node does not support 5GC Shared MBS traffic delivery method.
-	the SMF and the MB-SMF shall also activate the GTP tunnel between the UPF and the MB-UPF for 5GC Individual MBS traffic delivery method, if needed.
Observation 1: Both SA2 and RAN3 agreed to minimize data loss during handover from MBS-supporting nodes to non-MBS supporting nodes.
From RAN point of view, during handover from MBS supporting gNB to MBS non-supporting gNB, the multicast radio bearer (MRB) should be switched to unicast data radio bearer (DRB).  During handover, the source gNB includes all RRC configuration to the target gNB, including MBS related configuration. Since the target gNB does not support MBS, the target gNB may have to issue a full configuration to the UE. In case of full configuration, all MRB and DRBs configuration by source gNB are released and new DRBs configured by target gNB are established. During full configuration, data loss may happen.
In this case, how to minimize data loss should be addressed:
-	How to avoid full configuration in which case data loss may happen. In case of full configuration, the DRB is totally new established and the MRB is released. 
-	How to inherit common PDCP entity from MRB/source to DRB/target. The service continuity is supported by continuous PDCP SN, so that the PDCP entity (and SDAP) should be inherited from MRB/Source to DRB/target in order to support lossless handover.
Observation 2: How to avoid full configuration and How to inherit common PDCP entity from MRB/source to DRB/target need to be addressed to minimize data loss for handover from MBS Supporting Node to MBS non-Supporting Node.
There are two solutions on how to switch MRB to DRB without full configuration:
Solution 1: The MRB is reconfigured to unicast DRB before handover to MBS non-supporting node.  
In the solution 1, in order to avoid full configuration, the network reconfigures the MRB to unicast DRB before handover to MBS non-supporting node. During handover phase, the legacy handover and data forwarding procedures are performed using the associated PDU session resource context, associated unicast QoS flow, and unicast DRB related RRC context. The reconfiguration of MRB to DRB before handover may include the following information:

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]-	Option 1: the PTP transmission of MRB is reconfigured to DRB with change the MRB ID to DRB ID. And the MBS session ID is replaced by the associated PDU session ID in the SDAP-Config. The gNB includes the newly allocated DRB ID in the RRC Reconfiguration message. The UE replaces the MRB ID with the DRB ID in the RLC-BearerConfig or in the DRBtoAddMod IE. The UE continues to reuse the SDAP and PDCP entities of the MRB and may reuse the lower layer entity and configuration of PTP transmission of the MRB. The UE may reestablish the PDCP entity e.g. for the security mechanism may be applied to DRB. 
[bookmark: _Hlk74203221][bookmark: OLE_LINK7]-	Option 2: the new DRB is established with reusing the SDAP/PDCP entity of the MRB. The gNB provides the associated SDAP entity and/or PDCP entity information and new DRB configuration to the UE. The UE shall reuse the associated SDAP entity and/or PDCP entity of MRB (the PDCP entity may be reestablished) and establish a new lower layer entity with new configuration.  

Solution 2: The MRB is switched to DRB during handover without full configuration.
In this solution, a DRB associated with MRB is pre-configured in the source gNB, that is MBS supporting gNB. From UE point of view, the MRB is switched to DRB without full configuration and with supporting service continuity, while the switch from MRB to DRB is transparent to the target gNB. The DRB associated with MRB has the following characteristics:

-	The DRB associated with MRB is pre-configured in the source gNB before handover. The unicast DRB shares same SDAP and PDCP entities with MRB. The source gNB may allocate a DRB ID different from MRB ID for the DRB. 
-	The unicast DRB is deactivated in the source gNB, i.e. the source gNB does not use the DRB for data transmission.
-	The DRB is activated during handover to the target gNB, that is MBS non-supporting node.
-	During handover preparation, the source gNB sends the RRC Context of the DRB to target gNB. The target gNB decides to reconfigure the DRB based on the RRC Context. The source gNB will not send the RRC Context of MRB to the target gNB in order to avoid full configuration. 
-	When UE receives the DRB configuration without MRB configuration in handover command, the UE shall activate the DRB with reusing and reestablishing the PDCP entity and release the remaining lower layer configurations (Cell Group or RLC bearer configurations) of the MRB. 
Since the option 1 always needs to reconfigure MRB to DRB before handover, which causes extra handover delay, it would suggest adopting the option 2 if it is feasible from RAN2 point of view. 

To minimize the data loss during handover form MBS supporting node to MBS non-supporting node, the MRB is switched to DRB during handover without full configuration.
3	Conclusion
This contribution discusses the remaining issue on support of mobility between MBS supporting and non-supporting nodes. The following observations and proposal are made:
Observation 1: Both SA2 and RAN3 agreed to minimize data loss during handover from MBS-supporting nodes to non-MBS supporting nodes.
Observation 2: How to avoid full configuration and How to inherit common PDCP entity from MRB/source to DRB/target need to be addressed to minimize data loss for handover from MBS Supporting Node to MBS non-Supporting Node.
1. To minimize the data loss during handover form MBS supporting node to MBS non-supporting node, the MRB is switched to DRB during handover without full configuration.
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