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Introduction
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)
· 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#113bis-e meeting, following was agreed:
	Chair: NOTE that the below agreements are only based on architecture decisions so far. The reliability discussion not concluded yet i.e. other cases than RLC UM + RLC UM. PTM PTP switch for such other cases is FFS
· Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.
· As a baseline, no new UE based signalling is introduced to support gNB switch decision (e.g. PDCP SR for high reliability is still TBD)



After RAN2#114-e meeting, email discussion “[Post114-e][072][MBS] Delivery Mode 1 PTM PTP operation” was initiated to discuss the need of PTM deactivation/activation at the UE, PTM PDCP/RLC initialization, packet loss at PTM PTP switch [1].
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 [2]: 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.
Procedure for handover between MBS-supporting cells
In intra-CU handover, UE is moved from one cell to another cell, with both cells controlled by the same CU. It is assumed that there is common PDCP, and protocol stack is shown in Figure 1 below from network perspective. 

[bookmark: Fig_intra_CU]Figure 1: Protocol stack for intra-CU handover (network perspective)

RLC entities at DU1 and DU2 can have different SNs for the same packet even if there is no packet loss in F1 interface. The reason is that different DUs might start transmitting MBS services in different times. But RLC SN always start from 0 when the bearer is established. Therefore during intra-CU handover, RLC entity should be re-established at UE side due to the potential mismatch of RLC SNs in different DUs. After RLC is re-established, since RLC SN at UE receiver side may not start from 0, receiver side RLC state variables need to be initialized considering this case. 
During handover, UE may miss some packets during switching protocol stacks. For intra-CU HO, the PDCP is anchored and the PDCP SN is the same in the source and target cell. Like unicast, UE can be configured by RRC signaling whether to provide PDCP status report after switched to the target cell, so that missing packets can be transmitted from network using PTP delivery. 
[bookmark: Proposal_Status]Proposal 2: During handover, retransmission can be carried by PTP delivery based on PDCP status report.
In inter-CU handover, UE is moved from one cell to another cell, with source and target cells controlled by different CUs. 
If PDCP SN synchronization across cells are synchronized, the handling of RLC state variable, PDCP status report  and PDCP retransmission are the same as intra-CU handover scenario discussed above. Whether to perform PDCP re-establishment mainly depends on details on AS security (e.g. whether AS security is supported) and ROHC (e.g. whether ROHC context can be continued). 
If PDCP SN synchronization across cells are not synchronized, lossless HO is not supported.
In summary, during handover (considering both intra-CU and inter-CU mobility), both RLC entity and PDCP entity might be re-established. For legacy SRB and DRB, both RLC re-establishment and PDCP re-establishment can be configured via RRC signalling (reestablishRLC and reestablishPDCP). It is proposed that similar approach is applicable for MBS delivery mode 1.
[bookmark: Proposal_Reestab]Proposal 3: For MBS delivery mode 1, whether to perform RLC re-establishment and PDCP re-establishment for MBS bearer can be configured by RRC signaling.
PTM/PTP switch
PDCP status report
During email discussion “[Post114-e][072][MBS] Delivery Mode 1 PTM PTP operation”, all companies agree that MRB can be configured with PTM only, PTP only, or both PTM and PTP, and the bearer type can be changed from one to the other via RRC signaling.
One open issue is whether PDCP status report should be triggered during MRB 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 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 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 type change.

Whether to support dynamic activation/deactivation of PTM leg
During email discussion “[Post114-e][072][MBS] Delivery Mode 1 PTM PTP operation”, there was proposal to support dynamic activation/deactivation of PTM leg via MAC CE. The main motivation of the dynamic activation/deactivation includes: 1) UE power saving gain; 2) avoiding RLC window desynchronization due to bad radio condition for a long time. 
The above-mentioned benefits of dynamic activation/deactivation can be achieved by RRC reconfiguration which removes the PTM leg. For RLC window desynchronization issue, there is no difference between RRC reconfiguration and MAC CE since the issue only happens after packets are not received for PTM RLC window for a long time. For UE power saving, MAC CE approach is slightly faster compared with RRC reconfiguration. However the power gain is limited considering that DRX can be configured for PTM and the switching from PTM/split to PTP only is not frequent. From above discussion, MAC CE based activation/deactivation is an optimization over RRC reconfiguration and the relatively insignificant gain does not justify the additional complexity.
[bookmark: Proposal_Dyna]Proposal 5: Dynamic activation/deactivation of PTM leg via MAC CE is not supported.
Conclusion
In this contribution, we discuss the support of multicast service continuity in mobility scenarios as well as PTM/PTP switching. 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, retransmission can be carried by PTP delivery based on PDCP status report.
Proposal 3: For MBS delivery mode 1, whether to perform RLC re-establishment and PDCP re-establishment for MBS bearer can be configured by RRC signaling.
Proposal 4: PDCP status report is not triggered during MRB type change.
Proposal 5: Dynamic activation/deactivation of PTM leg via MAC CE is not supported.
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