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1 Introduction
In the last RAN2# 111e meeting [1], the mobility scenarios and lossless requirements were discussed. The following agreements were achieved:
· Focus on MBS-MBS scenario initially (i.e. shared delivery), including both PTM and PTP (if applicable). Other scenarios later, TBD. 

· Requirements for lossless mobility are TBD. Assume for now that R2 will anyway discuss service continuity functionality for low or no data loss. 

· R2 assumes that for Rel-17 NR multicast Mobility in Connected mode, handover (including variants) is the baseline, TBD exactly which variants.
In this contribution, we will discuss the details for lossless mobility for MBS issue.
2 Discussion
· 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 our opinion, only the RLC UM is supported in PTM [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.
Observation1:  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.
Observation2: In legacy system, the lossless mobility can only be supported for RLC AM mode. 
Observation3: In legacy system, the packet loss during mobility can be minimized for RLC UM mode by data forwarding. 
· Lossless Mobility for MBS 
In the mechanism design for the lossless mobility for MBS service, the legacy mechanism in NR can be taken as baseline. The target gNB can retransmit the data forwarded from the source gNB in the legacy handover. However, there is a new question in the MBS scenario that the DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed firstly. This issue can be discussed and decided in RAN3. 
Considering HARQ processing in MAC layer, the transmission for one 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 guarantee the lossless. In other words, the transmission speed in source cell and target cell should be considered in MBS-MBS scenario. If the transmission in target cell is faster than in source cell, the data forwarding between the source node and target node is needed for the lossless handover.
Proposal 1: If the transmission in target cell is faster than in source cell, the data forwarding between the source node and target node is needed.
In the data forwarding between the source node and target node, the forwarding data should be able to cover the gap of received packets in UE. During the mobility procedure, the UE cannot receive the packets when it performs the random access procedure in target cell. This will also result in the receiving gap in UE. In our opinion, this part of gap can be solved by the buffer in the target gNB because the target gNB is aware of the handover request for the UE and the MBS service has been established in the target cell before the UE access into. The target gNB can buffer the data for the incoming UE during the handover preparation phase. So the forwarding data can only include the packets in the gap between the transmissions in source cell and target cell. For the cases that the RLC UM mode is applied in target cell, the same data forwarding is also needed to minimize the loss of packets. 
Proposal 2: The forwarding data for MBS to MBS handover includes the packets of the gap between the transmissions in source cell and target cell.
In order to achieve the lossless, the retransmission in target gNB is needed and the RLC AM mode should be configured for the bearer. As the discussion above, only the RLC UM is supported for PTM, but the target gNB can configure a PTP with AM mode for the MBS service first and then switch it to the PTM.
Proposal 3: In order to avoid the data loss during the mobility, the RLC AM should be applied in target.
Proposal 4: The multicast transmission in source side can be mapped to PTP firstly and then be switched to PTM in target side for the lossless mobility.  
On the other hand, MBS services may have various requirements, some services may only have low reliability, the lossless mobility is not necessary. The RLC UM can be applied in the target cell for this MBS service. During the handover preparation phase, the source gNB will inform the target gNB the QoS information. Then the target gNB can decide whether to configure the temp PTP or not for this bearer according to its QoS.
Proposal 5: During mobility, whether the temp PTP is applied can be decided by target gNB according to the specific QoS requirement.
3 Conclusion

In this contribution, we discuss the issues on mobility for MBS. In particular, we have the following proposals:
Observation1:  For one MBS service, the corresponding RLC mode in source cell and target cell may be different. 
Observation2: In legacy system, the lossless mobility can only be supported for RLC AM mode. 

Observation3: In legacy system, the packet loss during mobility can be minimized for RLC UM mode by data forwarding. 
Proposal 1: If the transmission in target cell is faster than in source cell, the data forwarding between the source node and target node is needed.
Proposal 2: The forwarding data for MBS to MBS handover includes the packets of the gap between the transmissions in source cell and target cell.
Proposal 3: In order to avoid the data loss during the mobility, the RLC AM should be applied in target.
Proposal 4: The multicast transmission in source side can be mapped to PTP firstly and then be switched to PTM in target side for the lossless mobility.    
Proposal 5: During mobility, whether the temp PTP is applied can be decided by target gNB according to the specific QoS requirement.
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