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1 Introduction

RAN#88 in June approved a MBS WID [2]. As part of this WID, Last meeting, RAN3 agreed:

Prioritize work on support of mobility scenarios of UEs moving from a cell with established MBS session resource to another cell with established or to be established MBS session resource.

For the prioritized scenario, intra-CU mobility and Xn/NG based inter-gNB mobility will be considered.

WA: the UE Context to be transferred to the target gNB contains information about the MBS Session(s) the UE joined. Details are FFS.
This document discusses the mobility from a cell with MBS transmission to another cell with MBS transmission. 
2 Discussion
There are below mobility scenarios should be considered for Mobility between MBS Supporting cells.
· Mobility from PTM to PTP

· Mobility from PTM to PTM

· Mobility from PTP to PTP

· Mobility from PTP to PTM
Last meeting, we discussed whether need to support lossless mobility. Currently Requirements for lossless mobility is not concluded. For the mobility from PTP to PTP, the lossless is possible since it is quite similar with the legacy unicast mobility. For the mobility for other cases, e.g. mobility from PTM to PTM, assuming RLC UM for PTM is used, lossless handover is not possible, as lossless is only possible for RLC AM. But some method can be adapted to meet the requirement of minimum data loss, such as data forwarding between the source gNB and the target gNB.
In order to guarantee the minimum data loss during handover, the source gNB can forward the data to the target gNB, and target gNB can deliver the forwarded data via unicast. When all of the forwarded data is sent to the UE, the UE can switch from PTP to PTM, pending to target gNB decision. 

Proposal 1:
NG-RAN shall support minimization of data loss during mobility for MBS user.
It was discussed in the last meeting, whether the SNs for the same MBS packet received by different gNBs should be aligned or not to minimize data loss during handover should be continued. We think it is needed, otherwise, can not ensure the in-sequence delivery and duplication avoidance. There were several approaches proposed in the last meeting:

Approach 1: One PDCP is in charge of PDCP SN assignment for both source cell and target cell. 

Approach 2: PDCP SN is aligned with sequence number from CN, e.g. the gNBs assign same PDCP count value for a packet with same SN from CN.
Currently the SN in GTP-u header is an optional IE. If approach 2 is adopted, the SN shall be present in the GTP-u header for MBS service. If approach 2 is adopted, a master node should be assigned within a specific area, and all the gNB in this specific area should have connection to this maser node. It introduces much burden to the network. Compare between approach 1 and approach 2, approach 2 is simpler even approach 2 requires the SN shall be always included. 
Proposal 2:
If SNs for the same MBS packet received by different gNBs should be aligned, the PDCP SN can be aligned with GTP-u SN.
Assuming gNB assigns PDCP SN aligned with SN in GTP-u header, without SYNC header and SFN operation, the synchronize the MBS data transmission to UE can not be ensured between source cell and target cell. E.g. depends on the different load situation, the transmission from source cell may faster than the transmission from target cell. If the source cell transmission is faster, the data forwarding is still beneficial in case of gNB assign PDCP SN aligned with SN from CN. If the target cell transmission is faster, actually there is no need for the data forwarding. The UE can receive data from the target directly. 
Proposal 3:
Data forwarding is used to support the minimum data loss during handover.
For the unicast transmission, the source gNB forward all downlink PDCP SDUs with their SN corresponding to PDCP PDUs which have not been acknowledged by the UE to the target. For the MBS, as discussed above, if the source cell transmission is faster, the UE will receive the same MBS data from the target cell, e.g. in PTM mode, the data forwarding is actually not so important in this case. That means, not only the source need to send SN status to the target, it is also beneficial that target send the SN status to the source gNB.
Proposal 4: 
It is beneficial that the target gNB sends the SN status to the source gNB. 
For the unicast transmission, the source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF and replicates the end marker packets into each data forwarding tunnel when no more user data packets are to be forwarded over that tunnel. That is the source stop the data forwarding according to the end marker from the CN. However, for MBS service, the shared NG delivery is used, the CN will continue send data to the source gNB when the UE is handover to the target. So the source gNB can not receive end marker form the CN. If the target can send the SN status to the source gNB, it helps the source gNB to decide when to stop the data forwarding. There could be other solutions to overcome the problem. It is also related to the protocol defined in the user plane. But first we need to confirm if the issue is valid.

Proposal 5:
It is proposed to discuss how to stop the data forwarding in the source gNB.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1:
NG-RAN shall support minimization of data loss during mobility for MBS user.

Proposal 2:
If SNs for the same MBS packet received by different gNBs should be aligned, the PDCP SN can be aligned with GTP-u SN.
Proposal 3:
Data forwarding is used to support the minimum data loss during handover.
Proposal 4: 
It is beneficial that the target gNB sends the SN status to the source gNB. 
Proposal 5:
It is proposed to discuss how to stop the data forwarding in the source gNB.
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