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1 Introduction

Without MBSFN mode, the transmission in source gNB and target gNB are not synchronized. It is due to the gNB may have different buffer status and different scheduling progress. The de-synchronization leads to packets loss during the UE mobility. According to the agreements so far, the source gNB may forward data to the target and the target gNB will deliver the forwarding data. 
This contribution discusses several aspects to support the data forwarding. 
2 Discussion
In the last RAN2 meeting, a split MRB type with a common PDCP entity is agreed. The usage of the PTP leg cannot be deactivated. Then the lossless can be supported by using the legacy method. However, unlike unicast transmission mode, the unicast data is transmitted to the NG-RAN from the core network by a single transmission path. During the mobility, core network switches the data transmission from the source path to the target path. The source can forward the buffered data to the target. For the MBS, MBS data are sent to the NG-RAN by multiple parallel transmission paths. Without MBSFN transmission mechanism, the transmission from the source cell and the target cell are not synchronized over the radio, due to the schedulers and resource status are different in different gNBs. As the consequence, the data forwarding is necessary in some cases. e.g. in case of the target transmission is faster than the source transmission, the data forwarding is needed. During the discussion in the last meeting, the data forwarding is needed in the below scenarios:

· Target transmission is ahead of source transmission

· Target gNB has just started to provide the MBS sessions during/after the HO of this UE

· Target doesn’t support MBS

· DRB to MRB handover.

While in case of target transmission is slower than the source transmission, the UE will receive the duplicated MBS data from the target cell, the data forwarding is actually not necessary in this case. Therefore the source gNB should indicate the current PDCP SN status of each MRB in source in Handover Request message. Based on it, the target gNB can either start buffering the data or decide to allocate the address for data forwarding when needed, e.g. if the target PDCP SN is ahead of source PDCP SN.

From the discussion in the last meeting, most companies see it is beneficial the source gNB includes the current PDCP SN status of each MRB in the source in HO Request message.
Proposal 1: 
The source gNB provides the current PDCP SN of each MRB in HO Request message. The target gNB decides if the data forwarding is needed or not, based on the SN status in the source gNB and target gNB.
Another issue is how to stop the data transmission if data forwarding is performed. 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. However, for MBS service, the shared NG-U delivery is used, the MBS-UPF will continue send data to the source gNB when a UE is handover to the target. We think it is not efficient to insert per-UE end marker into GTP-U shared transmitted packets. Regarding how to stop the data forwarding in the source gNB, several options are proposed before and summarized in the below. 

A. Target gNB tells source gNB the current PDCP SN of each MRB used in the target. The target can start to buffer the data from the indicated PDCP SN for the incoming UE. Upon receives the target PDCP SN status, the source gNB knows what packets should be forwarded and accordingly the source gNB knows when to stop the data forwarding. The target PDCP SN status is included in the Handover Request Ack message. While define a new message is also possible.

B. A message from target gNB to source gNB can be used to stop per-UE data forwarding. When the target decides the data forwarding should be stopped, the target initiates a message to notify the termination of data forwarding to the source. Using existing message or new message is FFS.

C. Based on per-UE end marker from UPF to source gNB over the shared GTP-U tunnel. How to indicate per-UE end marker in a shared tunnel is FFS.

In last meeting, 12 companies have provided views. The views are not converging. Actually option A and option B are the same kind of solution. We think option A is the best option if no new message is introduced. So we proposed
Proposal 2: 
Target gNB notifies the current PDCP SN of each MRB in HO Request Ack message. The source gNB stops data forwarding until the indicated PDCP SN.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
The source gNB provides the current PDCP SN of each MRB in HO Request message. The target gNB decides if the data forwarding is needed or not, based on the SN status in the source gNB and target gNB.
Proposal 2: 
Target gNB notifies the current PDCP SN of each MRB in HO Request Ack message. The source gNB stops data forwarding until the indicated PDCP SN.
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