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1. Introduction
During RAN3#109-e meeting, the following agreements and working assumptions were achieved:
	Agreements:
· Prioritize work on support of mobility scenarios of UEs moving from a cell with established MBS session resource to another cell with established or to be established MBS session resource.

· For the prioritized scenario, intra-CU mobility and Xn/NG based inter-gNB mobility will be considered.

· Xn Handover Request and the NG Handover Request message should contain MBS context information for the UE

· The F1AP UE context should contain MBS context information

· The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress)
· RAN may request MBS session resource UP establishment, e.g. in handover (FFS). The signaling procedure (e.g. nested in handover signaling or new procedure, whether a single procedure is used or not) is FFS.
Working Assumptions:
· The UE Context to be transferred to the target gNB contains information about the MBS Session(s) the UE joined. Details are FFS.
· In RRC_CONNECTED state, the MBS multicast tree is updated between the gNB and the MB-UPF at least for the first UE joining an MBS multicast session at a gNB. Similarly, the MBS multicast tree is updated between the target gNB and the MB-UPF at least for the first UE requesting an MBS multicast session and accepted into the target gNB.


In RAN3#110e meeting, the mobility issue was further discussed and the following agreements were made:
	Agreements:

· Xn Handover Request and NG Handover Request message contain MBS context information for the UE.

· MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.

· The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress).


In this contribution, we will further discuss the mobility procedure from MBS session to MBS session from RAN3 point of view.
2. Discussion
2.1 Overall procedure for handover from MBS session to MBS session
According to TS38.300, the mobility procedure for unicast session is illustrated in the following figure:
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Figure 1: Handover for unicast service
With regard to MBS mobility procedure, a straightforward way is to embed the MBS related information into the current handover procedure to support MBS handover. According to RAN3 agreements, the information of the MBS sessions that the UE has joined should be contained in the HANDOVER REQUEST message and the MBS configuration in the target gNB should be provided to the source gNB in the HANDOVER REQUEST ACKNOWLEDGE message and then send to the UE via the source gNB. In the following, the content of the MBS context information will be discussed.
In order for the target gNB to understand which MBS sessions the UE has joined, the MBS context information of a MBS Session in the HANDOVER REQUEST message should at least include TMGI, MBS session ID and MBS QoS flow ID.  Then the MBS configuration provided in the HANDOVER REQUEST ACKNOWLEDGE message should at least contain the target G-RNTIs for the admitted MBS sessions. After receiving the HANDOVER REQUEST ACKNOWLEDGE message, the source gNB forwards the MBS configuration (e.g. the target G-RNTI, etc.) to the UE via the handover command (the RRCReconfiguration message). In this case, the UE can continue receiving the MBS service after handover to the target gNB.
Based on the above analysis, the general procedure of MBS session to MBS session handover is shown as below (Xn based handover as an example):
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Figure 2: Xn based Handover of MBS session to MBS session
Proposal 1: the MBS context information of a MBS Session in the XnAP: HANDOVER REQUEST message should at least include TMGI, MBS session ID and the List of MBS QoS flows.

Proposal 2: the MBS configuration in the XnAP: HANDOVER REQUEST ACKNOWLEDGE message should at least contain the target G-RNTIs for the admitted MBS sessions.

In above procedure, it is assumed that the MBS session in the target has already been established before handover. However, if the MBS session in the target hasn’t been established before handover, the MBS session has to be established for the first UE. One way to considered is to trigger the shared NG-U establishment via path switch request during handover. But this will lead to extra latency for the establishment and extra processing logic in AMF as it has to notify the MB-SMF about the establishment based on the path switch request. Therefore we propose to reuse the Multicast distribution setup procedure to trigger the shared NG-U establishment during handover [1].
Proposal 3: reuse the Multicast distribution setup procedure to trigger the shared NG-U establishment during handover if it hasn’t been established in the target.

2.2 MBS session to MBS session handover in CU-DU architecture
Besides the procedure described in Section 2.1, we need to further consider the disaggregated architecture. Specifically, the mobility cases can be divided into “inter-gNB mobility”, “intra-DU inter-cell mobility” and “intra-CU inter-DU mobility”. 
In SA2 adopted solution, the gNB receives the MBS information of a MB Session via NGAP: PDU SESSION RESOURCE MODIFY REQUEST message, therefore the MBS information will be provided from CU to DU via F1AP: UE CONTEXT MODIFICATION REQUEST message and from CU-CP to CU-UP via E1AP: BEARER CONTEXT MODIFICATION REQUEST message.

Inter-DU mobility for unicast PDU Sessions, the gNB-CU triggers the UE context setup towards the target gNB-DU, and triggers UE context modification procedure and UE context release procedure towards the source gNB-DU. From our view, to support inter DU mobility for MBS Session, the same F1AP procedures can be reused with MBS related information.
· For inter-gNB handover with MB session, the target gNB is able to get the MBS information via XnAP/NGAP HANDOVER REQUEST message, it is therefore the target gNB-CU-CP can provide the MBS information to the target gNB-DU via F1AP: UE CONTEXT SETUP REQUEST message and from Target gNB-CU-CP to Target gNB CU-UP via E1AP: BEARER CONTEXT SETUP REQUEST message.

· For intra-CU inter-DU mobility, the CU-CP is able to provide the MBS information to the target gNB-DU via F1AP: UE CONTEXT SETUP REQUEST message and to target gNB CU-UP (if any) via E1AP: BEARER CONTEXT SETUP REQUEST message.

· For intra-DU inter-cell mobility, the CU-CP is able to provide the updated information to the DU via F1AP: UE CONTEXT MODIFICATION REQUEST message and to the CU-UP via E1AP: BEARER CONTEXT MODIFICATION REQUEST message, if needed.

Proposal 4: During Mobility, the setup of the MRB over F1 and E1 in the target cell, could be supported by introducing MBS information in the F1AP: UE Context Setup Procedure and E1AP: Bearer Context Setup Procedure.

In order to support the NG-U transmission to carry MBS Session over NG interface, it is proposed in [1] and [2] to introduce non UE associated NGAP and E1AP procedures to setup/release the NG-U Transmission (e.g. named as: Multicast Distribution Setup). It was agreed in previous meeting that RAN may request MBS session resource UP establishment, e.g. in handover (FFS). The signalling procedure (e.g. nested in handover signalling or new procedure, whether a single procedure is used or not) is FFS. Taking these two things into account, the proposed non UE associated NGAP and E1AP procedures (e.g. named as: Multicast Distribution Setup) can be reused to achieve the MBS session resource UP establishment at the target side, 
Proposal 5: introduce non UE associated procedures over NGAP and E1AP (e.g. named as: Multicast Distribution Setup) to achieve the shared NG-U establishment at the target side in handover procedure, (i.e. reuse the procedure proposed to establish NG-U during MBS session setup)
In order to support the shared F1-U transmission to carry MRB bearer over F1 interface, it is proposed in [2] to introduce non UE associated F1AP and E1AP procedures to setup/release the F1-U Transmission (e.g. named as: Multicast Distribution Setup). Similar to the analyses for NG-U, it is also preferred to reuse these procedures to support the F1-U establishment at the target side in mobility scenario.

Proposal 6: introduce non UE associated procedures over F1AP and E1AP (e.g. named as: Multicast Distribution Setup) to achieve the shared F1-U establishment at the target side in handover procedure, (i.e. reuse the procedure proposed to establish F1-U during MRB setup)
3. Conclusion

In this contribution, we discussed the procedure of handover from MBS session to MBS session, and the following proposals are provided:

Proposal 1: the MBS context information of a MBS Session in the XnAP: HANDOVER REQUEST message should at least include TMGI, MBS session ID and the List of MBS QoS flows.

Proposal 2: the MBS configuration in the XnAP: HANDOVER REQUEST ACKNOWLEDGE message should at least contain the target G-RNTIs for the admitted MBS sessions.

Proposal 3: reuse the Multicast distribution setup procedure to trigger the shared NG-U establishment during handover if it hasn’t been established in the target.
Proposal 4: During Mobility, the setup of the MRB over F1 and E1 in the target cell, could be supported by introducing MBS information in the F1AP: UE Context Setup Procedure and E1AP: Bearer Context Setup Procedure.
Proposal 5: introduce non UE associated procedures over NGAP and E1AP (e.g. named as: Multicast Distribution Setup) to achieve the shared NG-U establishment at the target side in handover procedure, (i.e. reuse the procedure proposed to establish NG-U during MBS session setup)
Proposal 6: introduce non UE associated procedures over F1AP and E1AP (e.g. named as: Multicast Distribution Setup) to achieve the shared F1-U establishment at the target side in handover procedure, (i.e. reuse the procedure proposed to establish F1-U during MRB setup)
The corresponding TP to TS 38.300 BL CR is provided in section 5, and the TP to TS 38.401 BL CR is provided in [3].
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5. TP to TS 38.300 BL CR
16.x.5
MBS Mobility
Editor’s Note: Mobility aspects to be covered here.
16.x.5.a Xn based handover between MBS supporting nodes

The signalling flow of Xn based handover between MBS supporting nodes is shown in Figure 16.x.5.a-1.
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Figure 16.x.5.a-1: Xn based mobility between MBS supporting nodes
In the Xn handover procedure, the source gNB provides MBS context to the target gNB, and then the target gNB includes the MBS configuration in the RRC container and sends it to the source gNB. In case the mutlicast distribution from CN to the target gNB needs to be setup, the target gNB triggers the Multicast Distribution Setup procedure, to setup the NG-U transmission resource. In case there is no UE interested in an MBS session in the source gNB, the Multicast Distribution Release procedure will be triggerred to release the corresponding NG-U transmission resource from CN to the source gNB.
16.x.5.b NG based handover between MBS supporting nodes
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Figure 16.3.4.5-2: NG based mobility between MBS supporting nodes

In the NG based handover procedure, the source gNB provides MBS context to the target gNB via AMF, and then the target gNB includes the MBS configuration in the RRC container and sends it to the source gNB via AMF. In case the mutlicast distribution from CN to the target gNB needs to be setup, the target gNB triggers the Multicast Distribution Setup procedure, to setup the NG-U transmission resource. In case there is no UE interested in an MBS session in the source gNB, the Multicast Distribution Release procedure will be triggerred to release the corresponding NG-U transmission resource from CN to the source gNB.
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