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1	Introduction
In RAN3#110e meeting, the following agreements were made regarding mobility between MBS supporting and non-supporting nodes [1]:
-	RAN3 to deprioritize any detailed study on mobility between MBS-supporting gNBs and non-MBS-supporting gNBs, with the exception of studying impacts on Session management, until SA2 clarifies requirements and achieves some basic agreements.
SA2 has been agreed to support mobility between MBS supporting and non-supporting nodes in their TS 23.247 [2].
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……
To support Handover from NG-RAN node that supports MBS to a target NG-RAN node that does not support MBS:
-	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.
To support Handover from a NG-RAN node that does not support MBS to a target NG-RAN node that supports MBS:
-	The PDU sessions, including the one associated with the MBS session and used for 5GC Individual MBS traffic delivery, are handed over to target RAN.
-	the 5GC terminates the 5GC Individual MBS traffic delivery method after handover procedure.
……



In this paper, we discuss the RAN3 impacts to support mobility between MBS supporting and non-supporting nodes according to the latest SA2 agreements and progress.
2	Discussion
2.1 Mobility from MBS supporting to MBS non-supporting node
As discussed in [2], the mapping between multicast QoS flow and the associated unicast QoS flow should be provided to gNB during MBS Session Resource Setup phase e.g. in the PDU Session Resource Setup/Modify Request message. The  associated unicast QoS flow is used for handover to MBS non-supporting gNB. After handover, the target  gNB which is MBS non-supporting shall use the associated unicast QoS flow to serve the multicast service.
The mapping between multicast QoS flow and the associated unicast QoS flow should be provided to gNB during MBS Session Resource Setup phase i.e. in the PDU Session Resource Setup/Modify Request message.

To support mobility from MBS supporting gNB to MBS non-supporting gNB, the following issues should be discussed:
-	How the source gNB knows whether the target supports MBS or not?
-	How to switch from 5GC shared delivery to 5GC individual delivery?
-	How to switch from MRB to DRB with service continuity?
-	Data forwarding and end maker related enhancements.

How and whether the source gNB knows whether the target supports MBS or not?
There are three possible options on whether and how the source gNB and CN know whether the target gNB supports MBS or not:
-	Option 1: The source gNB node doesn’t need to know in advance whether the target NG-RAN node supports MBS or not.
-	Option 2: The source gNB gets the information based on whether MBS information is included or not in the Handover request ack. 
-	Option 3：The source gNB gets the information before handover e.g. during Xn setup or configured by OAM.

Option 1 and option 2 will trigger “full configuration” in the target MBS non-supporting gNB. If the target gNB does not support the features that the source gNB was using for the UE, the target gNB may issue a ‘full configuration’ to the UE by sending an ‘full Congfig’ IE in the Handover Command message to UE. During ‘full configuration’, the UE shall release and clear all current dedicated configuration and DRBs and the service continuity is not possible. To avoid ‘full configuration’ option 3 is preferred.
To avoid ‘full configuration’, the source gNB should know whether the target gNB supports MBS or not before handover, e.g. during Xn Setup procedure or configured by OAM.

How to switch from 5GC shared delivery to 5GC individual delivery?
As discussed in last meetings and in SA2, it is up to 5GC to trigger the switch from MBS shared delivery to individual delivery during mobility to non-MBS-supporting gNB. Upon receiving the Path Switch Request without MBS information from the Target gNB, the 5GC will understand that the target gNB does not support MBS, and then use individual PDU Session transmission towards the target gNB.
Upon receiving the Path Switch Request without MBS information from the Target gNB, the 5GC will understand that the target gNB does not support MBS, and then use individual PDU Session transmission towards the target gNB.

How to switch from MRB to DRB with service continuity?
From RAN and UE point of view, during handover from MBS supporting gNB to MBS non-supporting gNB in the source gNB, a multicast radio bearer (MRB) is switched to a unicast data radio bearer (DRB).  During switch from MRB to DRB, the following aspects needs further discussed:
-	How to avoid full configuration in which case data loss may happen.
-	How to maintain continuous PDCP Count value during switch between MRB to DRB
-	When and how to release MRB due to the target gNB cannot send a MRB release to the UE during handover?
How to switch from MRB to DRB with service continuity needs further discussion.

Data forwarding and end maker related enhancements
From the target MBS non-supporting gNB point of view, the legacy data forwarding is used. The source gNB forwards PDCP SDUs or new fresh data via a DRB GTP-U tunnel or a PDU Session GTP-U tunnel to the target gNB. In case of data forwarding over a PDU Session GTP-U tunnel, the source gNB needs to replace the multicast QoS flow’s QFI using the associated unicast QoS flow’s QFI.  The handling of end marker should be same as in the case of data forwarding between two supporting gNBs, e.g. the core network provides per UE individual end marker in the shared delivery GTP-U tunnel to the source gNB. And then the source gNB forwards the end marker to the target gNB.
In case of data forwarding over a PDU Session GTP-U tunnel, the source gNB needs to replace the MBS QFI by using the associated unicast QoS flow’s QFI.
To support data forwarding during handover, the enhanced end marker mechanism should be used and handled in the same way at both handover between supporting gNBs and handover from MBS supporting to MBS non-support gNB

2.2 Mobility from MBS non-supporting to MBS supporting node
In this scenario, the target gNB supports MBS session while the source doesn’t support MBS. It could be better to use the legacy handover. After handover to MBS supporting gNB, it is up to core network to trigger the switch from 5GC individual delivery to 5GC shared delivery. There may be no RAN3 impact.
The legacy handover is used for handover from MBS non-supporting gNB to MBS supporting gNB. It is up to core network to trigger the switch from 5GC individual delivery to 5GC shared delivery after handover.
3	Conclusion
In this paper, we discuss the RAN3 impacts to support mobility between MBS supporting and non-supporting nodes according to the latest SA2 agreements and progress. And we propose:
1. The mapping between multicast QoS flow and the associated unicast QoS flow should be provided to gNB during MBS Session Resource Setup phase i.e. in the PDU Session Resource Setup/Modify Request message.
1. To avoid ‘full configuration’, the source gNB should know whether the target gNB supports MBS or not before handover, e.g. during Xn Setup procedure or configured by OAM.
1. Upon receiving the Path Switch Request without MBS information from the Target gNB, the 5GC will understand that the target gNB does not support MBS, and then use individual PDU Session transmission towards the target gNB.
1. How to switch from MRB to DRB with service continuity needs further discussion.
1. In case of data forwarding over a PDU Session GTP-U tunnel, the source gNB needs to replace the MBS QFI by using the associated unicast QoS flow’s QFI.
1. To support data forwarding during handover, the enhanced end marker mechanism should be used and handled in the same way at both handover between supporting gNBs and handover from MBS supporting to MBS non-support gNB
1. The legacy handover is used for handover from MBS non-supporting gNB to MBS supporting gNB. It is up to core network to trigger the switch from 5GC individual delivery to 5GC shared delivery after handover.
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