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1. Introduction
In RAN2#112-e, the following understanding was captured by the RAN2 Chair [1]:

	· 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 RAN2#112-e meeting, several agreements were achieved on the essential requirements and baseline solutions including how to ensure the lossless HO for MBS. On the other hand, Conditional HO (CHO) is one of the important mobility solutions. The loss-less handling during CHO should also be ensured. This topic was not treated in 113-e, 114-e and 115-e meetings.
In this Tdoc, we further discuss the lossless MBS handling during the CHO. 
2. Discussion
2.1 Support MBS during CHO

It has been one of the goals of the R17 that MBS should be properly handled during the mobility [2]. In RAN2 112-e meeting, companies agreed to support lossless handover for MBS services. The discussions so far are more focused on the handling of MBS services in baseline HO. Since CHO is one of the important mobility scenarios which has been adopted in Rel-16 [3], MBS should be properly handled during CHO to ensure the service continuity. Supporting service continuity during CHO is straight forward and can be simply extended from the resolution for normal HO. Therefore, it should be included in Rel-17.
Proposal 1: MBS service continuity should also be supported during CHO in R17.

Figure 1 demonstrates the basic flows of CHO including lossless MBS handling. The major steps impacted by MBS handling are as follows:

1. ~ 3. The impact of MBS to CHO is similar to baseline HO. The required changes to carry MBS UE context and MBS configuration at a candidate in the internode messages are the same as basic HO. The difference is multiple candidates maybe involved. The source may consider any gNB supporting the MBS service having high priority to be a CHO candidate. 
4. Upon received the acknowledgement msg from the target, the source sends CHO command to the UE including the MBS configuration at each of the candidate. The configurations including those for MBS from every candidate are encapsulated into the CHO command and cannot be changed by the source. 

5. The UE sends back a RRCReconfigurationComplete message as an acknowledgement. The UE maintains the PTM protocol stack at the source, and continue receiving the MBS PTM transmission from the source. No MBS early SN transfer is assumed if MBS transmission is existing at the target.
6. Conduct conventional CHO target search and evaluation of CHO condition over all the candidates.
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Figure 1: Call flow of MBS handling during CHO.
7. Upon the execution condition is triggered, the UE performs synchronization to the DL of the target gNB, detaching with the source and random access to the target in UL. If more than one candidate meets the execution condition, the MBS supporting cell has higher priority.
8. Upon successfully access to the target, the UE sends RRC Reconfiguration Complete to the target.

8b. Following the existing CHO mechanism, upon receiving the handover success from the target, the source sends SN status Transfer to the target which can be enhanced to carry the MBS SN status, and forwards the data PDU starting from the one not acknowledged by the UE at the source. An alternative could be that the MBS SN status is delivered by PDCP status report from the UE to the target.
In order to support the lossless CHO, if the target MBS transmission is more advanced than the source, the target use PTP to transmit the catch-up data until the gap is filled. If the target MBS transmission is behind the source, the target does not need the PTP for data catch up and only PTM transmission is continued. In this case, the UE discard any PDU from the target if it is already received from the source. With SN is in sync at both the source and target, the target and the UE can determine whether the target MBS transmission is in advance over the source or vice versa. In CHO case, due to the later CHO execution at the UE selected target cell, the source cell may not know the SN status if the link with the source dropped earlier than CHO execution is triggered. In CHO, UE reporting MBS PDCP SN status is more reliable. For the same reason, data forwarding is not so reliable with longer delay. UE SN status report and target MBS data buffering is more suitable for CHO.
When CHO failure is occurred and the reestablish process is triggered, the rule with CHO candidates applies. Consider to support the continuity of the MBS service, the CHO candidate supporting MBS service should has the highest priority to reestablish the connection. 
Observation 1: The handling of MBS during a CHO is straight forward and mostly the same as for a conventional HO. 
Observation 2: The same as normal HO, to support MBS lossless CHO PTP or PTP+PTM should be configured at the target cell.
Observation 3: In case of CHO, the source cell SN status notification and data forwarding is not as reliable as in normal HO. UE MBS PDCP status report and data buffering at the target are more suitable for CHO.

Proposal 2: For CHO, MBS configurations with multiple candidates are performed together with CHO configurations.
Proposal 3: For CHO, the UE continue its reception of MBS from the source after it received CHO command and stop the MBS reception from the source after the CHO execution is triggered and source is detached.

Proposal 4: During CHO, if more than one candidate meets the execution condition, the MBS-supporting-cell has higher priority to be selected as the target.
Proposal 5: The same as the configurations for CHO, upon CHO execution is triggered, the MBS configuration of the UE selected target is applied. 
Proposal 6: Consider to be consistent for both HO and CHO, adopt UE SN status report for MBS lossless delivery.
Proposal 7: When CHO failure is occurred, the rule of link reestablishment with CHO candidates applies. MBS-supporting-CHO-candidate cells should be prioritized to be selected as a suitable cell for link reestablishment.
Conclusions
Based on above discussion, for MBS handling in CHO we have the following observations and proposals:
Observation 1: The handling of MBS during a CHO is straight forward and mostly the same as for a conventional HO. 

Observation 2: The same as normal HO, to support MBS lossless CHO PTP or PTP+PTM should be configured at the target cell.

Observation 3: In case of CHO, the source cell SN status notification and data forwarding is not as reliable as in normal HO. UE MBS PDCP status report and data buffering at the target are more suitable for CHO.

Proposal 1: MBS service continuity should also be supported during CHO in R17.

Proposal 2: For CHO, MBS configurations with multiple candidates are performed together with CHO configurations. 
Proposal 3: For CHO, the UE continue its reception of MBS from the source after it received CHO command and stop the MBS reception from the source after the CHO execution is triggered and source is detached.

Proposal 4: During CHO, if more than one candidate meets the execution condition, the MBS-supporting-cell has higher priority to be selected as the target.
Proposal 5: The same as the configurations for CHO, upon CHO execution is triggered, the MBS configuration of the UE selected target is applied. 

Proposal 6: Consider to be consistent for both HO and CHO, adopt UE SN status report for MBS lossless delivery.

Proposal 7: When CHO failure is occurred, the rule of link reestablishment with CHO candidates applies. MBS-supporting-CHO-candidate cells should be prioritized to be selected as a suitable cell for link reestablishment.
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