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Introduction
Mobility between MBS supporting nodes was discussed in RAN3#114bis-e and the conclusion is as follows:
PDCP SN sync based on per QoS flow SN (FFS to define a new 32-bit SN or reuse existing per QoS Flow QFI sequence number in GTP-U header).
Liaise SA2 on RAN3 status on data forwarding between MBS supporting nodes.
The deployment of alternatives 1 and 2 for PDCP SN sync is not mutually exclusive (no need for any specification text).
it is up to RAN implementation on whether the alternatives 1 and 2 for PDCP SN sync are applied to Broadcast session.
Indicate target RAN node about the activation/deactivation status of the Multicast session in the XnAP: HANDOVER REQUEST. LS SA2 about RAN3 understanding of the Xn impacts on Multicast status indication. 
Introduce a new 32bits “MBS QFI SN” in 38.415.
CN shall include the MBS QFI SN for all the Qos flows for MBS services.
Sync in terms of QoS flow to MRB mapping among NG-RAN nodes is achieved by network implementation.
Support data forwarding, and network decides whether applying data forwarding or not.
Make the decision on data forwarding, to be continued…
In this contribution, we take agreements above as baselines and continue to discuss the remaining issue of mobility between MBS supporting nodes.
Discussion
MBS Context in HO signalling
In the previous meeting, we have already agreed that Xn Handover Request and NG Handover Request message contain MBS context information for the UE. In the handover preparation phase, we need to finalize the content including in the MBS context. Focus on Xn handover, the MBS session related information carried in PDU Session Resources To Be Setup List IE in Handover Request is sent from source gNB to target gNB. The MBS session related information includes the MBS session ID, MBS QoS flow, associated unicast QoS flow and MBS service area.
[bookmark: _Hlk95265723]Proposal 1: The MBS session related information carried in PDU Session Resources To Be Setup List IE includes the MBS session ID, MBS QoS flow, associated unicast QoS flow and MBS service area.
Data Forwarding
The discussion of whether to perform data forwarding causes dissension within companies. For companies does not support data forwarding, it is assumed that the scheduling differences need to be very small and buffer in target gNB can cope with the transmission gap. Their intention is to keep the whole MBS system simple and avoid to design redundant functions. As a proponent of data forwarding, we think that buffer plan cannot satisfy all the scenarios. If there are no MBS resources in target node have been setup, the NG-U resources in target side are required to set up. Although it is not necessary to wait for the tunnel to be established, the whole procedure increases the delay for the handover. Therefore, data forwarding, as always supported by us, commonly applies to most of scenarios and plays the role of eliminating the gap between source and target. 
Data forwarding needs coordination between the source and the target nodes to exchange the MRB transmission status. For better explaining, the message flow of UE handover between MBS supporting nodes is shown below. Source gNB sends the HANDOVER REQUEST message to target gNB indicating its MRB transmission status information. After receiving the HANDOVER REQUEST from source gNB, target gNB sends MBS configuration in HANDOVER REQUEST ACKNOWLEDGE message including a transparent container to be sent to the UE as an RRC message to perform the handover to source gNB. This message also includes its MRB transmission status information. Once receiving the ACK, the source gNB triggers the Uu handover by sending an RRCReconfiguration message to the UE. The UE initiates handover and gets access to the target gNB. 
Proposal 2: Source gNB includes its MRB transmission status information in the HANDOVER REQUEST message. The target gNB includes its MRB transmission status information in the HANDOVER REQUEST ACKNOWLEDGE message.


Message Flow of UE handover between MBS supporting nodes
From our perspective, the necessity for data forwarding needs to be justified. Two common scenarios between MBS supporting nodes during handover are analysed below.
Scenario A: Transmission rate in source gNB is faster than the rate in target gNB;
Scenario B: Transmission rate in source gNB is slower than the rate in target gNB;


Scenario A: Transmission rate in source gNB faster than the rate in target gNB
In the scenario A, it is assumed that the transmission rate in source gNB is faster than the rate in target gNB. The PDCP SN of the packet latest received in source gNB is larger than the ones being delivered by target gNB. From the illustration, source gNB has already sent packets from packet1 to packet8, and target gNB has already sent packets from packet1 to packet5. Since the rate in source is faster than the rate in target, UE will repeatedly receive packets from packet6 to packet8 in target side and discard those duplicated packets with the same SN. Thus, data forwarding is not required. 
[bookmark: _Hlk92066364]Observation 1: In the scenario of the rate in source faster than the rate in target, data forwarding is not required.


Scenario B: Transmission rate in source gNB is slower than the rate in target gNB
In the scenario B, it is assumed that the transmission rate in source gNB is slower than the rate in target gNB. The PDCP SN of the packet latest received in source gNB is smaller than the ones being delivered by target gNB. From the illustration, Source gNB has already sent packets from packet1 to packet5, and target gNB has already sent packets from packet1 to packet8. Since the rate in source is slower than the rate in target, UE will continue to receive packets from packet6 to packet8 to fill the transmission gap between source gNB and target gNB. Two possible solutions are provided below:
a) The target gNB maintains a huge buffer containing all the data packets including ‘gap’ packets for UE
b) Data forwarding from source gNB to target gNB. 
For solution a), the target can inform the source its own buffer status and source know the target gNB use buffer to send packets. It seems that data forwarding is not required. However, as mentioned above, maintaining a buffer does not satisfy all scenarios. We should consider that buffer does not include the ‘gap’ packets. Assumed that the source gNB’s latest transmitted packet number is still much lower than the first packet number start to be buffered at the target gNB side, the buffer solution seems not work. In addition, buffer will lead to high storage capacity when several MBS services are ongoing in a gNB node. Thus, data forwarding is irreplaceable. Target gNB informs source gNB its transmission progress or the ‘gap’ packets to be forwarded, and the lossless handover is realized by the means of filling the transmission gap. 
Anyway, whatever the final decision of the solution, we would like to introduce a new indication IE from target gNB to source gNB instead of end marker. While possessing the function of end marker, this indication also indicates the current buffer status or transmission status of target gNB or ‘gap’ packet number to be forwarded. 
[bookmark: _Hlk95265701]Observation 2: If the rate in source is slower than the rate in target, data forwarding will fill the transmission gap between source gNB and target gNB.
Proposal 3: Data forwarding from source gNB to target gNB is irreplaceable.
[bookmark: _Hlk61225224]Proposal 4: Introduce a new indication IE from target gNB to source gNB instead of end marker for indicating the current buffer status or transmission status of target gNB or ‘gap’ packet number to be forwarded.
Conclusion
In this paper, we firstly analysis the contents in MBS Context in HO signalling and then justify the significance of performing data forwarding based on two scenarios. The following observations and proposals are listed below:
Observation 1: In the scenario of the rate in source faster than the rate in target, data forwarding is not required.
Observation 2: If the rate in source is slower than the rate in target, data forwarding will fill the transmission gap between source gNB and target gNB.
Proposal 1: The MBS session related information carried in PDU Session Resources To Be Setup List IE includes the MBS session ID, MBS QoS flow, associated unicast QoS flow and MBS service area.
Proposal 2: Source gNB includes its MRB transmission status information in the HANDOVER REQUEST message. The target gNB includes its MRB transmission status information in the HANDOVER REQUEST ACKNOWLEDGE message.
Proposal 3: Data forwarding from source gNB to target gNB is irreplaceable.
Proposal 4: Introduce a new indication IE from target gNB to source gNB instead of end marker for indicating the current buffer status or transmission status of target gNB or ‘gap’ packet number to be forwarded.
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