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1. Introduction
In Rel-17, a new work item focusing on the transmission of multicast and broadcast services is approved: NR Multicast and Broadcast Service [1]. In the WID, multiple use cases are identified which could benefit from the NR MBS feature.  This poses various requirements to the MBS service delivery, among which service continuity during MBS mobility is a significant one. 

During RAN2#111-e meeting, the following agreements were achieved:
	Agreements:
· 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.


During RAN2#112-e meeting, the following agreements were achieved:
	Agreements:
· 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 RAN3#110e meeting, the mobility issue was further discussed and the following agreements were made:
	Agreements:

· Xn Handover Request and NG Handover Request message contain MBS context information for the UE.

· MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.

· The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress).


In this contribution, we will discuss the following aspects:

· How to achieve lossless handover during MBS session to MBS session handover procedure.

· Mobility from MBS supporting gNB to MBS non-supporting gNB

· Mobility from MBS non-supporting gNB to MBS supporting gNB
2. Discussion
2.1 Procedure of lossless handover from MBS to MBS
According to TS38.300, the mobility procedure for unicast is illustrated in the following figure:
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Figure 1: Legacy unicast handover
With regard to MBS mobility procedure, RAN3 has agreed to embed the MBS context into the current handover procedure to support MBS handover. Specifically, the MBS sessions that the UE has joined are contained in the HANDOVER REQUEST message and the MBS configuration of the target gNB is sent to the UE via the source gNB. However, RAN3 left the decision of whether to reuse RRC container to include MBS configuration to RAN2. From RAN2 point of view, the target MBS configuration can be contained in the RRC container within the HANDOVER REQUEST ACKNOWLEDGE message. And the source gNB further forwards the MBS configuration to the UE via the handover command (the RRCReconfiguration message). In this case, after switching to the target gNB, the UE can continue receiving the MBS service.
Proposal 1: The container in HANDOVER REQUEST ACKNOWLEDGE message is reused to deliver the MBS configuration to the source gNB. 

However, though the MBS UE can continue receiving the MBS service after moving to the target gNB, the progress gap may lead to plenty of data loss. For MBS-to-MBS Handover scenario, as the source gNB and the target gNB independently perform the transmission of one MBS service, the broadcasting progress of MBS packets may be different. On one hand, the MBS packets from UPF/MB-UPF may arrive at different gNBs at different time because of various transmission delay. On the other hand, different gNBs may have different buffer status and radio conditions which would lead to different scheduling progress. If the target gNB has faster progress than the source gNB, the UE will miss some MBS packets after handover, which cannot be tolerated by the services with strict reliability requirement. 

In order to achieve lossless handover, RAN2 has agreed to support DL PDCP SN synchronization and data forwarding. For the moment, RAN2 targets at least PTP to PTP scenario, but as far as we are concerned, there is no need for MBS to MBS lossless handover to be limited to this scenario only. According to the previous RAN2 agreement, “Focus on MBS-MBS scenario initially (i.e. shared delivery), including both PTM and PTP (if applicable). Other scenarios later, TBD”, we should focus on MBS bearers configured with both PTM and PTP instead of PTP-only. While it is true that for a handover to a cell where the UE would be configured with PTM leg only, it is rather difficult to avoid any packet losses, there is no technical issue to support lossless handover between the cells if the UE is configured with PTP leg in these cells, including the cases where the UE is configured with PTM leg in addition to PTP leg. 

Observation 1: There is no additional complexity in supporting lossless handover in the case where the UE is configured with both PTM and PTP legs, in addition to the scenario with PTP leg only.

It should be noted that the scenario where the UE is configured with both PTP and PTM legs is very important as it allows the target gNB to deliver the data forwarded from the source cell while simultaneously providing new data over PTM leg. Based on this, we propose the following:
Proposal 2: Lossless handover should be supported for the mobility scenarios where the UE is configured with both PTP and PTM legs at the target gNB.
After the handover, the forwarded data should be sent to the UE without affecting the PTM transmission in the target. Therefore the packets forwarded from the source should be dedicatedly delivered via the PTP leg, while the packets from CN can be sent to UE via either PTP or PTM. 

Proposal 3: The forwarded data should be delivered to the UE via PTP transmission after handover.
2.2 Mobility from MBS supporting gNB to MBS non-supporting gNB 
Besides the MBS to MBS handover scenario, there may be cases where MBS is not supported in the target gNB. In this section, we will discuss the procedure of mobility from MBS to non-MBS.
Basically, there are two options for handover from MBS to non-MBS:
Option 1: Convert MRB to DRB in the source gNB and reuse legacy handover procedure.

In this case, RAN can reconfigure the MRB to DRB for data transmission. During the reconfiguration, RAN2 can further consider how to ensure no data loss for MBS service with high reliability requirement. After the reconfiguration, a legacy handover is performed to the target gNB that does not support MBS, and no data loss can also be guaranteed by the legacy handover procedure. 
Option 2: Initiate handover and convert MRB to DRB during handover.

As discussed in section 2.1, the source gNB initiates MBS handover by sending MBS context in the HANDOVER REQUEST message. The target does not recognize MBS context and thus may initiate full-config at the UE. After the handover, the UE uses the DRB established according to the full-config to receive data from the target gNB. The full-config procedure will result in data loss which is not acceptable for MBS services with high reliability.
Proposal 4: For mobility from MBS gNB to non-MBS gNB, MRB can be converted to DRB before the handover, or MRB can be converted to DRB during the handover in case lossless handover is not required.
2.3 Mobility from MBS non-supporting gNB to MBS supporting gNB
For the scenario of mobility from MBS non-supporting gNB to MBS supporting gNB, it is straightforward to perform legacy handover to the target gNB first. And then it is up to the CN to switch the traffic delivery through unicast PDU session to traffic delivery through the MBS session. RAN2 can further discuss whether data lossless handover should be ensured for MBS service with high reliability requirement during this procedure.
Proposal 5: For mobility from non-MBS to MBS, legacy handover can be performed before unicast is converted to MBS in the target.

Proposal 6: RAN2 can further discuss whether no data loss should be guaranteed during the switch of traffic from DRB to MRB at the target gNB.
3. Conclusion

In this contribution, we discussed service continuity during MBS mobility and the following observations and proposals are provided:

Observation 1: There is no additional complexity in supporting lossless handover in the case where the UE is configured with both PTM and PTP legs, in addition to the scenario with PTP leg only.

Proposal 1: The container in HANDOVER REQUEST ACKNOWLEDGE message is reused to deliver the MBS configuration to the source gNB. 

Proposal 2: Lossless handover should be supported for the mobility scenarios where the UE is configured with both PTP and PTM legs at the target gNB.
Proposal 3: The forwarded data should be delivered to the UE via PTP transmission after handover.
Proposal 4: For mobility from MBS gNB to non-MBS gNB, MRB can be converted to DRB before the handover, or MRB can be converted to DRB during the handover in case lossless handover is not required.

Proposal 5: For mobility from non-MBS to MBS, legacy handover can be performed before unicast is converted to MBS in the target.

Proposal 6: RAN2 can further discuss whether no data loss should be guaranteed during the switch of traffic from DRB to MRB at the target gNB.
4. Reference

[1].  RP-201038 WID revision: NR Multicast and Broadcast Services, Huawei, HiSilicon
_1664002231.bin

