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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 RAN3# 113e meeting [3], the PDCP SN synchronization between two gNBs was discussed and some agreements were achieved:
Source and target gNBs derive synchronized PDCP SN from sequence number and the solution is FFS.
In this contribution, we will discuss the details of service continuity for MBS services.
2 Discussion
2.1 Data forwarding for MBS-MBS scenarios 
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 if 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 SN STATUS TRANSFER from source gNB and the packets buffer status in target gNB. 
For RLC UM, in order to minimize the data loss, the data forwarding is 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 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 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 SN STATUS TRANSFER message and its buffer status.
Proposal 3: Target gNB indicates source gNB the content of forwarding data if data forwarding is needed.
2.2 RLC mode in MBS-MBS scenarios 

We have agreed that the MBS-MBS scenario should be studied initially. The PTP or PTM is applied in source side or target side. Then there are four use cases for the MBS-MBS handover considering the transmission mode in source and target: PTP2PTM, PTP2PTP, PTM2PTM and PTM2PTP. In the past meeting, it was agreed that RLC-AM is not supported for PTM (for MBS R17 WI) [2]. While both RLC AM and RLC UM can be configured for PTP. Therefore, the RLC mode for one MBS service in source and target may be different.

Observation2:  For one MBS service, the corresponding RLC mode in source cell and target cell may be different. 
In the legacy system, in order to achieve the lossless mobility, the data forwarding between the source and target is needed and the target gNB will re-transmit and prioritize all downlink data forwarded for the RLC AM mode transmission.

For the RLC UM bearer, only the SDAP SDUs are forwarded by the source gNB, No PDCP SDUs are retransmitted in the target gNB. Lossless of packets during the handover can be minimized by the data forwarding of SDAP SDUs.
Observation3: In legacy system, the lossless mobility can only be supported for RLC AM mode. 

Observation4: In legacy system, the packet loss during mobility can be minimized for RLC UM mode by data forwarding. 
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 if needed.
Proposal 5: The multicast transmission can be mapped to PTP firstly and then be switched to PTM in target gNB during mobility for the data lossless or minimization of data loss.  
On the other hand, MBS services may have various requirements, some services may only have low reliability, and the lossless mobility is not necessary. The RLC UM can be applied in the target cell for this MBS service to cater for the QoS. During the handover preparation phase, the source gNB will inform the target gNB the QoS information of MBS service. Then the target gNB can decide whether to configure the temp PTP or not for this bearer according to its QoS requirement.
Proposal 6: During mobility, whether the temp PTP leg in target is applied can be decided by target gNB according to the QoS requirement.
3 Conclusion

In this contribution, we discuss 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.
Observation2:  For one MBS service, the corresponding RLC mode in source cell and target cell may be different. 
Observation3: In legacy system, the lossless mobility can only be supported for RLC AM mode. 

Observation4: In legacy system, the packet loss during mobility can be minimized for RLC UM mode by data forwarding. 
Proposal 1：The 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 SN STATUS TRANSFER message and its buffer status.

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 if needed.
Proposal 5: The multicast transmission can be mapped to PTP firstly and then be switched to PTM in target gNB during mobility for the data lossless or minimization of data loss.  
Proposal 6: During mobility, whether the temp PTP leg in target is applied can be decided by target gNB according to the QoS requirement.
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