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1. Introduction
According to SA2’s TR 23.757, two different N3 delivery modes are defined for MBS service:
	-	5GC Individual MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers separate copies of those MBS data packets to individual UEs via per-UE PDU sessions.
-	5GC Shared MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers a single copy of those MBS packets packet to a RAN node, which then delivers them to one or multiple UEs


The latter method is the usual mode for MBS service, treated as a “default” option in discussion, and is expected to be used as long as the NG-RAN node supports this MBS service. The former method, on the other side, is mainly used when the NG-RAN node does not support this MBS service.
Considering the scenario that a UE moves between a MBS-supporting NG-RAN node and a non-MBS-supporting NG-RAN node, SA2 has already consider the method on how to switch between the two modes, and the signalling flow of some possible solutions is already provided in TR 23.757 Solution #11, #12, #24 and #27.
In this contribution, we will try to provide two possible solutions to minimise data loss during handover from MBS-supporting gNB toward non-MBS-supporting gNB, one of which is based on the method to associate MBS session(s) with PDU session(s). This is also an FFS listed in Section 8.7 of TR 23.757 requested RAN to answer in [1]:
	Editor's note:	It is FFS whether the support for lossless handover with data forwarding from source NG-RAN supporting 5MBS to the target NG-RAN not supporting 5MBS is needed, which needs confirmation by RAN.


2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]One gNB may not support MBS due to various reasons. One major reason is network policy, but other reason such as “it is a conventional Rel-15/16 gNB” is also common, especially at the beginning of MBS deployment. For the latter case, the gNB is incapable to understand any IE newly introduced in Rel-17 for MBS.
Proposal 1: The case in which the target gNB is a Rel-15/16 gNB and cannot understand any new IE introduced in Rel-17 should be taken into account.
In order to support a better service continuity during handover toward gNBs of this type, we need to provide all necessary information toward the target gNB by using Rel-15/16 IEs. Such information includes what QoS-flow is ongoing, and the source QoS-flow-to-RB mapping if applicable. The only IEs suitable to carry such information are the ones entitled with “PDU Session”. Therefore, we need to include all these information into the PDU-session-related IEs within the triggering message sent toward the target gNB during the handover preparation phase.
There are two different scenarios of such handover—one N2-based, one Xn-based—and either scenario has its own triggering message and PDU-session-related IEs. For N2-based handover, such message is the NGAP HANDOVER REQUEST message, and the PDU-session-related IEs are the PDU Session Resource Information Item provided by the source gNB, and the PDU Session Resource Setup Item provided by the core network. For Xn-based handover, such message is the XNAP HANDOVER REQUEST message, and the PDU-session-related IE is the PDU Session Resources To Be Setup Item provided by the source gNB.
There is a major issue: The node which decides to configure PDU sessions is within the core network, not the gNB. If the core network does not associate the MBS session with a PDU session, or does not tell such association toward the source gNB prior to the handover, it is impossible for the source gNB to include the MBS-related QoS flow information into the PDU Session Resource Information Item or the PDU Session Resources To Be Setup Item.
For Xn-based handovers, PDU Session Resources To Be Setup Item is the only IE including QoS flow information. If the source gNB cannot include the MBS-related QoS flows, the target gNB will be entirely unaware of their existence, and thus does not configure them in the HandoverCommand message, let alone any data forwarding. Either the UE or the core network has to request the target gNB to establish individual tunnel after this handover, and the service interruption gap is expected to be long as the result.
For N2-based handovers, on the other side, the core network can request the target gNB to establish individual tunnel by including necessary information into the PDU Session Resource Setup Item. The target gNB then treats this request as if a new PDU session. Although data forwarding is impossible as well, service continuity gets guaranteed.
As the summary, there are three scenarios where service continuity can be guaranteed:
· N2-based handover without PDU session association;
· N2-based handover with PDU session association;
· Xn-based handover with PDU session association.
Observation 1: MBS Service continuity during Xn-based handover from an MBS-supporting gNB toward a Rel-15/16 gNB can be guaranteed only if this MBS session is associated with a PDU session prior to the handover.
In addition, we also observe that data loss can even be minimised if the MBS session is associated with a PDU session, and the QoS-flow-to-RB mapping is maintained during the handover.
In order to achieve data loss minimisation, not only the MBS session needs to be associated with a PDU session, but the MRB needs to be associated with a DRB as well. This associated DRB, unlike the case with the associated PDU session, must be used exclusively to “logically” deliver the MBS service and has one-to-one mapping with the MRB. This DRB can either be an entirely virtual one which never carries any data, or the synonym of the PTP leg of the MRB. The reason for such design is mainly for RRC delta configuration, thus out of the scope of RAN3.
Observation 2: Data loss minimisation of MBS service can be achieved during handover from an MBS-supporting gNB toward a Rel-15/16 gNB only if this MBS session is associated with a PDU session, and (virtual) DRBs are also configured by RRC signalling prior to the handover.
Considering the benefit over service continuity, we propose RAN3 to support associating an MBS session with a PDU session (such association need not be mandatory anyhow).
Proposal 2: We propose RAN3 to acknowledge the benefit that at least some MBS sessions are each associated with a PDU session, in order to facilitate MBS service continuity and minimise data loss during handover from an MBS-supporting gNB toward a Rel-15/16 gNB, and send an LS if needed.
3. Conclusion
Proposal 1: The case in which the target gNB is a Rel-15/16 gNB and cannot understand any new IE introduced in Rel-17 should be taken into account.
Observation 1: MBS Service continuity during Xn-based handover from an MBS-supporting gNB toward a Rel-15/16 gNB can be guaranteed only if this MBS session is associated with a PDU session prior to the handover.
Observation 2: Data loss minimisation of MBS service can be achieved during handover from an MBS-supporting gNB toward a Rel-15/16 gNB only if this MBS session is associated with a PDU session, and (virtual) DRBs are also configured by RRC signalling prior to the handover.
Proposal 2: We propose RAN3 to acknowledge the benefit that at least some MBS sessions are each associated with a PDU session, in order to facilitate MBS service continuity and minimise data loss during handover from an MBS-supporting gNB toward a Rel-15/16 gNB, and send an LS if needed.
Based on the proposal, we draft an LS toward RAN2 and SA2 [2], and a TP on TS 38.300 describing how to minimise data loss during Xn-based handover from MBS-supporting gNB toward non-MBS-supporting gNB [3].
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