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Introduction
In RAN2#112-e meeting, following was agreed regarding mobility:
	· R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)
· In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize. The design of specific approach to realize this can be involved with WG RAN3.
· From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; Then (TBD after or in parallel) the UE receives the MBS in the target cell by the target cell according to target configuration.
· From UE side, PDCP status report may be supported as well. 



In RAN2#115-e meeting, following was agreed regarding PTM/PTP switching:
	· In RRC signalling, one MRB can be configured with PTM only or PTP only or both PTM and PTP.  Whether PTM, PTM+PTP or PTP-only can be changed from one to other via RRC signaling.
· In RRC signalling, Support DL only UM RLC configuiration for PTM, both DL and UL AM RLC configuiration for PTP, DL only UM RLC configuiration for PTP, FFS both DL and UL UM RLC configuiration for PTP.
· FFS whether PDCP SR can be triggered due to bearer type change in RRC signaling and FFS how to tigger PDCP SR if need.
· Will not support PTM deactivation/activation beyond RRC reconfiguration acc to first agreement above (and whatever R1 decides). 
· For PTM PDCP state variables setting while configured, the SN part of COUNT values of these variables are set according to the SN of the first received packet (by the UE) and the HFN indicated by the gNB, if needed.
· Initialize the PTM RLC entity for an MRB configuration, the value of RX_Next_Highest and RX_Next_Reassembly are set according to the SN of the first received packet containing an SN.
· RLC state variables of PTP RLC reception window can be set to initial value, i.e. 0, due to MRB configuration.



After RAN2#115-e meeting, email discussion “[Post115-e][091][MBS] Remaining control plane issues” [1] was initiated to determine and address MBS remaining CP issues, and covers multicast service continuity aspects. Email discussion [Post115-e][092][MBS] Remaining User plane issues” [2] was initiated to determine and address MBS Remaining UP issues, and covers PDCP status report in PTM/PTP switching.
In this contribution, we discuss the support of multicast service continuity in mobility scenarios as well as PTM/PTP switching. 
Discussion
[bookmark: _Hlk47632805]Mobility
Scenarios to support lossless mobility
In RAN2#112-e meeting, following was agreed “R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)”. MRB can have the following configurations: 1) PTP (RLC UM); 2) PTP (RLC AM); 3) PTM (RLC UM); 4) PTM (RLC UM) + PTP (RLC UM); 5) PTM (RLC UM) + PTP (RLC AM). Configured 2) and 5) have RLC AM configured for MRB. Given that RLC AM is designed for lossless operation while RLC UM is not, it is reasonable to assume that MBS lossless handover is only supported when RLC AM entity is configured in both source and target MRB configuration.
[bookmark: Proposal_Scenarios]Proposal 1: MBS lossless handover is only supported for a MRB when RLC AM entity (i.e., PTP (RLC AM) and PTM (RLC UM) + PTP (RLC AM)) is configured for the MRB in both source and target cells.
RLC entity handling for handover between MBS-supporting cells
In email discussion [Post115-e][092][MBS] Remaining User plane issues” [2], all companies agree that PDCP entity reestablishment is allowed for MRB during handover with PDCP anchor relocation. One issue not discussed is whether PTM RLC entity can be re-established during handover. PTM RLC entities at source gNB and target gNB can have different SNs for the same packet since different gNBs might start transmitting MBS services in different times. Therefore during handover, PTM RLC entity can be re-established at UE side due to the potential mismatch of RLC SNs in different gNBs. After RLC re-establishment, RLC state variables (RX_Next_Highest and RX_Next_Reassembly) are set according to the conclusion from email discussion [Post115-e][092][MBS] Remaining User plane issues” [2].
[bookmark: Proposal_RLC]Proposal 2: During handover, for PTM RLC entity, whether to perform RLC re-establishment can be configured by RRC signaling.
Handover from MBS-supporting node to non-MBS supporting node
In email discussion “[Post115-e][091][MBS] Remaining control plane issues” [1], it was discussed whether the source gNB may provide multicast data via DRB shortly before the handover, in order to minimize data loss during handover from MBS-supporting node to non-MBS supporting node. However, there is no guarantee that MRB can be switched to DRB in a lossless manner. In current MBS RRC running CR R2-2108970, MRB is separately configured from DRB, as below:
MRB-ToAddMod-r17 ::=                        SEQUENCE {
    tmgi-r17								TMGI-r17												  OPTIONAL,   -- Cond MRBSetup
    mrb-Identity-r17                            MRB-Identity-r17,
    reestablishPDCP-r17                         ENUMERATED{true}                                        OPTIONAL,   -- Need N
    recoverPDCP-r17                             ENUMERATED{true}                                        OPTIONAL,   -- Need N
    pdcp-Config-r17                             PDCP-Config                                             OPTIONAL,   -- Cond PDCP
    ...
}

It is challenging to minimize data loss when switching from MRB to DRB, as procedurally the MRB should be released and DRB should be added. The only possible way to minimize data loss is to specifically design a new procedure for MRB to DRB switching without explicit release of MRB. This causes additional standardization effort, and there is a risk of RLF/HOF since the switching of MRB to DRB delays handover due to following procedures:
· Switching from MRB to DRB involves PDCP reestablishment and RACH procedure. The reason is that according to SA3 conclusion (S3-213671), AS security for MBS is not supported. Therefore switching from MRB to DRB requires PDCP reestablishment as well as RACH procedure to differentiate PDCP PDUs without and with security protection.
· Switching from MRB to DRB requires signalling exchange with 5GS. MRB is associated with a MBS session using 5GS shared delivery method, and DRB is associated with PDU session using 5GS individual delivery method. Switching from MRB to DRB requires changing delivery method, and signalling exchange with 5GS is needed for such change.
[bookmark: Obs_MRB_DRB]Observation 1: Switching from MRB to DRB before handover requires additional standardization efforts, and there is a risk of RLF/HOF since the switching of MRB to DRB delays handover by requiring PDCP reestablishment, RACH procedure, and signalling exchange with 5GS.
Additionally, it was also discussed in [1] that the MBS non-supporting target gNB will have to perform full configuration which leads to data loss or duplicate packet delivery to application layer. However, from our understanding, full configuration is intended to be used when the target gNB is of an earlier release to the source gNB, as it cannot comprehend ASN.1 from the source gNB. For the handover scenario we discussed above, there are two scenarios:
1) MBS non-supporting gNB is from an earlier release
2) MBS non-supporting gNB is Rel-17 gNB, while MBS is not supported (i.e. no MBS session)
For scenario 1, full configuration is expected as normal, and the target gNB can release the configuration if it does not support. Full configuration does not support release certain configuration as part of handover command.
Observation 2: For handover to a MBS non-supporting gNB of an earlier release, full configuration cannot be avoided.
For scenario 2, as discussed in the email discussion “[Post115-e][091][MBS] Remaining control plane issues”, establishing a temporary DRB before handover at the source gNB was also proposed to avoid full configuration in [1]. From our understanding, full configuration is not applied here as both gNBs are from the same release. However, the establishment of temporary DRB which accommodates MBS non-supporting configuration at the source gNB depends on the fact the source gNB has the knowledge of target gNB’s capability/supported feature. With such information, the source gNB can release MBS configuration before handover preparation if target gNB does not support MBS. This depends on RAN3 whether such capability can be exchanged from target gNB to source gNB or not.
Observation 3: For handover to a MBS non-supporting gNB of current release, whether the source gNB can establish a temporary DRB before handover preparation depends on RAN3 whether the source gNB has the information of target gNB’s capability.
Considering the drawbacks, there is no need to pursue the optimization of switching MRB to DRB before handover. For handover from MBS-supporting node to non-MBS supporting node, it is sufficient to rely on the scheme of releasing MRB in source gNB and addition of DRB in target gNB. The required signalling exchange with 5GS to switch from shared delivery method and individual delivery method can run in parallel to AS handover procedure to some extent.
[bookmark: Proposal_MRB_DRB]Proposal 3: For handover from MBS-supporting node to non-MBS supporting node, no optimization is pursued on switching MRB to DRB before handover. MRB in source gNB is released and corresponding DRB is added in target gNB.
PTM/PTP switch
During email discussion “[Email discussion [Post115-e][092][MBS] Remaining User plane issues”, one discussion point is whether PDCP status report should be triggered during MRB bearer type change. As long as handover is not involved, it is not necessary to trigger PDCP status report. The reason is that there are mainly three cases of MRB bearer type change:
1) PTM only <-> PTP only
2) PTM only <-> Split MRB
3) PTP only <-> Split MRB
For case 1) and 2), given that RLC UM is used for PTM, there is no need to achieve lossless switching.
For case 3), since PTP RLC AM leg is maintained during switching and RLC status report can be used, there is no need for PDCP status report.
[bookmark: Proposal_SR]Proposal 4: PDCP status report is not triggered during MRB bearer type change without handover.

Conclusion
In this contribution, we discuss the support of multicast service continuity in mobility scenarios as well as PTM/PTP switching. We have the following proposal:
Observation 1: Switching from MRB to DRB before handover requires additional standardization efforts, and there is a risk of RLF/HOF since the switching of MRB to DRB delays handover by requiring PDCP reestablishment, RACH procedure, and signalling exchange with 5GS.
Observation 2: For handover to a MBS non-supporting gNB from an earlier release, full configuration cannot be avoided.
Observation 3: For handover to a MBS non-supporting gNB from current release, whether the source gNB can establish a temporary DRB before handover preparation depends on RAN3 whether the source gNB has the information of target gNB’s capability.

We propose the following:
Proposal 1: MBS lossless handover is only supported for a MRB when RLC AM entity (i.e., PTP (RLC AM) and PTM (RLC UM) + PTP (RLC AM)) is configured for the MRB in both source and target cells.
Proposal 2: During handover, for PTM RLC entity, whether to perform RLC re-establishment can be configured by RRC signaling.
Proposal 3: For handover from MBS-supporting node to non-MBS supporting node, no optimization is pursued on switching MRB to DRB before handover. MRB in source gNB is released and corresponding DRB is added in target gNB.
Proposal 4: PDCP status report is not triggered during MRB bearer type change without handover.
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