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Introduction
In the last RAN2 meetings, mobility with service continuity for NR MBS was discussed and following agreements were made:
	R2 assumes that for Rel-17 NR multicast Mobility in Connected mode, HO (including variants) is the baseline, TBD exactly which variants.
R2 aim to support lossless HO for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)
In order to support the lossless HO 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.
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 this paper, we further discuss the scenario for lossless handover and operation for NR MBS.  
Lossless handover for multicast service
Scenarios to support lossless HO
Lossless HO requires that there is no PDCP PDU loss for multicast services during HO. According to the agreements, in order to support the lossless HO for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed. 
Certain 5G MBS services and use cases (e.g. public safety and mission critical services) have high reliability requirement. That’s why a unicast channel is associated to PTM transmission to guarantee that the MBS services are delivered without packet loss. The same reliability requirement should be satisfied during HO procedure. However, if the MBS services doesn’t have high reliability requirement and are delivered in PTM transmission without PTP, lossless HO doesn’t need to be supported. 
Also, PTP can be configured as RLC UM or RLC AM mode, according to the agreement. If the multicast service have high QoS requirement, the RLC should be configured to RLC AM to ensure the reliability, so that the HO procedure can reuse legacy HO procedure for RLC AM (e.g. PDCP SR, PDU retx, etc.). For RLC UM, there is no need to perform lossless handover and introduce extra standard complexity.
Observation 1: Lossless mobility can be supported by legacy HO procedure for cases with PTP RLC AM.
Proposal 1: Lossless HO is supported for the cases with PTP RLC AM, i.e., the following scenarios:
· Scenario 1: split MRB (with PTP AM)  -> split MRB (with PTP AM);
· Scenario 2: split MRB  (with PTP AM) -> PTP only (AM) (and vice versa);
· Scenario 3: PTP only (AM) -> PTP only (AM);
Lossless HO Operation
If DL PDCP SN continuity for the same MBS service can be maintained by the network side, current procedure for lossless HO can be reused to avoid packet loss. Same as current HO procedure, the source gNB should forward the data to the target gNB and the target gNB can deliver the forwarding data to the UE(s). Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; then the UE can receive the MBS in the target cell. It is for further study whether the UE reception of MBS in target cell is after or in parallel with the data forwarding from the source to the target gNB. 
With the basic HO procedure, UE starts to receive the data from the target cell after the HO is successfully completed. This means the UE reception of the data from target cell actually starts after SN STATUS TRANSFER message and the data forwarding from the source to the target gNB.  We assume the lossless HO is supported for the scenarios with unicast channel (scenario 1, 2.1, 3.1 and 4.1) by legacy mechanism, then the UE should receive the MBS data in the target cell. 
Proposal 2: As a baseline for lossless HO, UE receives the MBS data from the target cell after SN STATUS TRANSFER from the source gNB to the target gNB.
However there may be a difference between MBS transmission and unicast transmission, since the MBS data may be simultaneously transmitted from 5GC to the target gNB, and then for MBS based handover, there may be no need to perform the data forwarding from the source gNB to the target gNB, as long as the same PDCP SN allocation is applied for both source gNB and target gNB and target gNB still buffers the data.
Proposal 2a: FFS if the source gNB need to perform data forwarding to the target gNB during lossless HO for MBS.
HO variations
In NR Rel-16, CHO and DAPS were introduced for mobility enhancement. Therefore, current NR supports three types of HO: Basic HO, CHO and DAPS. During previous RAN2 Meetings, RAN2 assumed that for Rel-17 NR multicast mobility in Connected mode, HO (including variants) is the baseline, TBD exactly which variants. Since both CHO and DAPS are optional features, which are not necessarily commercialized, multicast mobility with service continuity should support the basic HO mechanism.
Considering the time limit, RAN2 should prioritize the basic HO mechanism for MBS mobility.
Proposal 3: RAN2 support the basic HO mechanism as the baseline for MBS handover.
Conclusion
In this contribution, the following observations are made: 
Observation 1: Lossless mobility can be supported by legacy HO procedure for cases with PTP RLC AM.

Based on these observations, the following proposals are made: 
Proposal 1: Lossless HO is supported for the cases with PTP RLC AM, i.e., the following scenarios:
· Scenario 1: split MRB (with PTP AM)  -> split MRB (with PTP AM);
· Scenario 2: split MRB  (with PTP AM) -> PTP only (AM) (and vice versa);
· Scenario 3: PTP only (AM) -> PTP only (AM);
Proposal 2: As a baseline for lossless HO, UE receives the MBS data from the target cell after SN STATUS TRANSFER from the source gNB to the target gNB.
Proposal 2a: FFS if the source gNB need to perform data forwarding to the target gNB during lossless HO for MBS.
Proposal 3: RAN2 support the basic HO mechanism as the baseline for MBS handover.
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