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1 Introduction
In the RAN2# 112e meeting [1], the mobility scenarios and lossless requirements were discussed. The following agreements were achieved:
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 the RAN2# 113e meeting [2], the agreements related to MBS mobility were achieved:

RAN2 assumes that from RAN2 perspective, mobility from the source gNB supporting MBS to target gNB not supporting MBS can be achieved by switching the traffic from delivery via MRB to delivery via DRB either before or during the handover. Whether and how this can be done without data losses has to be further investigated and requires progress and input from other WGs, i.e. RAN3 and SA2.
In the RAN3# 114e meeting [3], the PDCP SN synchronization between two gNBs was discussed and some agreements were achieved:
To support PDCP SN sync, support alt 1 (PDCP SN Sync among RAN nodes with different CU-UP) in Rel-17.
In this contribution, we will discuss the details of service continuity for MBS services in different scenarios.
2 Discussion
2.1 MBS to MBS scenario
In the mechanism design for the lossless mobility for MBS service, the legacy mechanism in NR can be taken as baseline. From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. If the transmissions in source cell and target cell are synchronous, the target gNB can start to buffer the service data upon receiving the handover prepare request message from source gNB, then the data forwarding may be not needed.

For MBS services, considering HARQ processing in MAC layer, the transmission for one MBS service in source gNB and target gNB may be nonsynchronous. Therefore, the transmission gap between the two cells may still occur. In order to avoid the loss of data during the handover for one UE, the data forwarding can be applied and then the target gNB can retransmitted the needed data to cover the transmission gap. In other words, when the transmission in target cell is faster than in source cell or the target may just start to setup resource for this MBS session, the data forwarding between the source gNB and target gNB is needed for the lossless handover.
Observation1: When the transmission in target cell is faster than in source cell, the data forwarding between the source gNB and target gNB is needed. For other cases, the data forwarding between the source gNB and target gNB may be not needed if data buffering is supported in target gNB.
As discussed above, the target gNB can buffer the packets when it receives the handover request message from source gNB, this is up to the target gNB implementation. Then the target gNB should determine whether the data forwarding is needed or not and the content of forwarding data if it is needed. E.g. the target gNB can determine forwarding data based on the received Handover REQUEST or SN STATUS TRANSFER from source gNB which include the transmission status information and the packets buffer status in target gNB. For RLC UM, in order to minimize the data loss, the data forwarding is also needed if the transmission in Target gNB is faster than in source gNB. 
As depicted in Figure1, the packets in green are acknowledged and the packets in yellow are unacknowledged in source cell. The packets in blue are the buffered packets in target gNB. The forwarding data should consist of the packets which are not buffered in target gNB, i.e. the packets 3, 4, 6,7,8,9 are needed to be forwarded from source gNB to target gNB. The target gNB can indicate source gNB the content of forwarding data if data forwarding is needed.
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Figure 1 Forwarding data during handover
Proposal 1：The Handover Request or SN STATUS TRANSFER message can be used to indicate the transmission status of MRB in source cell.
Proposal 2: Target gNB determines whether data forwarding is needed based on the received transmission status information in source cell and the data buffer in target gNB.

Proposal 3: Target gNB indicates source gNB the content of forwarding data if data forwarding is needed.

For one UE configured with PTM leg, the data loss during handover procedure will occur due to the nonsynchronous transmission between source gNB and target gNB, and the RACH procedure in target cell. In some cases, there will be huge packets lost. It is necessary to minimize the data loss during handover or to achieve lossless handover. Therefore, the retransmission in target gNB is needed and the RLC AM mode should be configured for this bearer. According to the discussion above, only the RLC UM is supported for PTM, therefore, the target gNB can configure a PTP leg with AM mode for the MBS service first and then switch it to the PTM.
Proposal 4: The PTP leg of RLC AM in target gNB should be applied for the retransmission of PDCP SDUs for data lossless handover.
Proposal 5: The multicast transmission can be mapped to PTP firstly and then be switched to PTM in target gNB during handover procedure for data lossless.  
2.2 MBS to non-MBS scenario
RAN2 has agreed that the Non-MBS to MBS mobility can be achieved by switching the traffic from delivery via MRB to delivery via DRB either before or during the handover. RAN3 has assumed that the source gNB may also avoid full configuration at the non-supporting gNB. In our view, the solution that the source gNB perform MRB to DRB switching shortly before handover is simpler than switching during handover because it can reuse the legacy handover procedure. For the solution of MRB to DRB switching during handover, how to perform the data forwarding needs further discussion and some new mechanism may be needed. Some complexity will be introduced to UE.
However, the solution of MRB to DRB switching shortly before handover may introduce extra delay during handover procedure which may result in handover failure (e.g. too late handover).The source gNB can perform the MRB to DRB switching in advance if the target gNB cannot support MBS to avoid the possible handover failure. It is up to the source gNB implementation.
Proposal 6: For the mobility from MBS supporting node to a node not supporting MBS, the source gNB should perform MRB to DRB switching shortly before the handover.
For the MRB to DRB switching, the minimization of data loss needs to be considered, and MRB bearer type change mechanism can be as baseline, e.g. NW may configure UE to send a PDCP status report for the MRB bearer type change. If the handover is performed immediately after the MRB to DRB switching, the data loss can minimized by the handover procedure, i.e. the retransmission in target cell via DRB based on the PDCP status report from UE in target cell.
Proposal 7: To minimize the data loss during MRB to DRB switching in source cell, PDCP status report can be applied.

2.3 Non-MBS to MBS scenario
In this scenario, the simple way is to reuse the legacy handover including the data forwarding and PDCP status report for the data lossless during handover, after the UE accessed into the target cell, then the target gNB will switch the DRB to MRB according to the associated multicast session information and the 5GC Individual MBS traffic delivery method will be switched to 5GC Shared MBS traffic delivery method in NG interface.
Proposal 8: The legacy handover is used for mobility from a node not supporting MBS to a MBS supporting node. After handover, the DRB will be switched to MRB in target cell.
For the possible data loss during DRB to MRB switching in target cell, the transmission gap can be resolved by target gNB via retransmission. However, the retransmission will cause the duplicates. RAN3 is discussing how to eliminate duplicates and some candidate solutions are being discussed, e.g., based on the CN SN over the unicast tunnel [4]. So RAN2 does not need to discuss this issue.
Proposal 9: The elimination of duplicates caused by retransmission during DRB to MRB switching should be discussed in RAN3.
3 Conclusion

In this contribution, we discussed the service continuity issues of mobility for MBS. In particular, we have the following proposals:
Observation1: When the transmission in target cell is faster than in source cell, the data forwarding between the source gNB and target gNB is needed. For other cases, the data forwarding between the source gNB and target gNB may be not needed if data buffering is supported in target gNB.
Proposal 1：The Handover Request or SN STATUS TRANSFER message can be used to indicate the transmission status of MRB in source cell.
Proposal 2: Target gNB determines whether data forwarding is needed based on the received transmission status information in source cell and the data buffer in target gNB.

Proposal 3: Target gNB indicates source gNB the content of forwarding data if data forwarding is needed.

Proposal 4: The PTP leg of RLC AM in target gNB should be applied for the retransmission of PDCP SDUs for data lossless handover.
Proposal 5: The multicast transmission can be mapped to PTP firstly and then be switched to PTM in target gNB during handover procedure for data lossless.  
Proposal 6: For the mobility from MBS supporting node to a node not supporting MBS, the source gNB should perform MRB to DRB switching shortly before the handover.

Proposal 7: To minimize the data loss during MRB to DRB switching in source cell, PDCP status report can be applied.

Proposal 8: The legacy handover is used for mobility from a node not supporting MBS to a MBS supporting node. After handover, the DRB will be switched to MRB in target cell.
Proposal 9: The elimination of duplicates caused by retransmission during DRB to MRB switching should be discussed in RAN3.
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