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Introduction
Mobility between MBS supporting nodes was discussed in RAN3#113e and the conclusion is as follows:
· Source and target gNBs derive synchronized PDCP SN from sequence number and the solution is FFS.
In this contribution, we provide our view on mobility between MBS supporting nodes and the service continuity during the handover.
Discussion
Mobility between MBS supporting nodes 
In this section, we will discuss the message flow between MBS supporting nodes for RRC_CONNECTED UEs. We take the message flow of inter-gNB handover in TS 38.300 as baseline and make our own modifications. The message flow of UE handover between MBS supporting nodes is shown as Figure1. Before handover, target gNB needs to know MBS context information UE joined in source gNB through the Handover Request message. MBS context information includes MBS session ID, MBS QoS flow ID, TMGI and the mapping rules of MBS QoS flow to MRB.
[bookmark: _Hlk85462522]Proposal 1: The message flow of UE handover between MBS supporting nodes is taken the message flow of inter-gNB handover in TS 38.300 as baseline and get enhancement on this basis.
After receiving the HANDOVER REQUEST from source gNB, target gNB sends MBS configuration in HANDOVER REQUEST ACKNOWLEDGE message to source gNB, which includes a transparent container to be sent to the UE as an RRC message to perform the handover. HANDOVER REQUEST ACKNOWLEDGE message also includes MRB transmission status information of target gNB. Once receiving the ACK, the source gNB triggers the Uu handover by sending an RRCReconfiguration message to the UE. Next, the UE initiates handover and gets access to the target gNB. The source gNB sends the SN STATUS TRANSFER message to the target gNB to indicate MRB transmission status information of source gNB. Meanwhile, data forwarding seems not necessary. Whether to perform data forwarding should be discussed in next chapter on a case-by-case basis.
Proposal 2: The source gNB includes MRB transmission status information of source gNB in the SN STATUS TRANSFER message. The target gNB includes MRB transmission status information of target gNB in the HANDOVER REQUEST ACKNOWLEDGE message.
Then, the UE synchronises to the target cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to target gNB. The target gNB sends a PATH SWITCH REQUEST message to AMF to trigger 5GC to switch the DL data path towards the target gNB. 5GC switches the DL data path towards the target gNB and the AMF confirms the PATH SWITCH REQUEST message with the PATH SWITCH REQUEST ACKNOWLEDGE message.
Finally, we would like to introduce a new reply message from the target gNB to the source gNB over Xn interface. Reply message will include the current buffer status of target gNB, unreceived and lost packet numbers. If data forwarding is available, instead of end marker, this message represents an indication to stop the data forwarding.
[bookmark: _Hlk61225224]Proposal 3: Introduce a new reply message from the target gNB to the source gNB over Xn interface.


Figure1 Message Flow of UE handover between MBS supporting nodes
Data Forwarding
Aiming to support lossless handover, data forwarding is demanded between two MBS-supporting nodes. As discussed in another paper for PDCP SN synchronization, we think the QFI SN is the best candidate for SN used in NG-U tunnel. For convenience’s sake, we assume each MRB has only one MBS flow. We also ignore the time of UE taken during handover. Next, we will discuss two possible scenarios in data forwarding.


Figure 2 Transmission rate in source gNB faster than the rate in target gNB
In the first scenario, 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. As figure 2 illustrated, 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. Data forwarding is not required. 
Above analysis is based on an ideal scenario without data loss. Furthermore, we also should consider the data loss occurs in handover.
a) If target gNB maintains a huge buffer containing all the data packets and the target has been sent the packet with the same number, target needs to inform source that its own buffer status. Data forwarding is not required. 
b) If lost packet is not stored in the buffer of the target gNB and target has been sent the packet with the same number, target needs to inform source that its own buffer status and lost packet number. Data forwarding is required. 
c) If lost packet is not stored in the buffer of the target gNB and target has not yet sent the packet with the same number, UE will repeatedly receive packets in the future. Data forwarding is not required.  
In the scenario of the rate in source faster than the rate in target, whether to perform data forwarding is related to the buffer size and data loss.
Observation 1: In the scenario of the rate in source faster than the rate in target, whether to perform data forwarding is related to the buffer size and data loss.


Figure 3 Transmission rate in source gNB is slower than the rate in target gNB
In the second scenario, 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. As figure 3 illustrated, 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. It is noted that data loss may occur, we analyse the possible situation independently:
A. If packet loss does not occur.
a) If target gNB maintains a huge buffer containing all the data packets and the target sent the packet with the same number, target needs to inform source that its own buffer information its own buffer status. Data forwarding is not required.
b) If lost packet is not stored in the buffer of the target gNB and target already sent the packet with the same number, target needs to inform source that its own buffer status and unreceived packet numbers. Data forwarding is required. 
B. If packet loss occurs.
a) If target gNB maintains a huge buffer containing all the data packets, target needs to inform source that its own buffer information its own buffer status. Data forwarding is not required.
b) If lost packet is not stored in the buffer of the target gNB and unreceived packet is stored in the buffer of the target gNB, target needs to inform source that its own buffer status and lost packet number. Data forwarding is required.
c) If lost packet and unreceived packet are not stored in the buffer of the target gNB, target needs to inform source that its own buffer status, unreceived packet number as well as lost packet number. Data forwarding is required.
Observation 2: Since the rate in source is slower than the rate in target, UE will fill the transmission gap between source gNB and target gNB.
In the scenario of the rate in source slower than the rate in target, whether to perform data forwarding is also correlated with the buffer size. 
Proposal 4: Whether to perform data forwarding in both scenarios during the handover is related to the buffer size.
Conclusion
In this paper, we provide our view on mobility between MBS supporting nodes and the data forwarding during the handover. We propose message flow of UE handover between MBS supporting nodes and introduce the reply message from target gNB to source gNB. The following observations and proposals are listed below:
Observation 1: In the scenario of the rate in source faster than the rate in target, whether to perform data forwarding is related to the buffer size and data loss.
Observation 2: Since the rate in source is slower than the rate in target, UE will fill the transmission gap between source gNB and target gNB.
Proposal 1: The message flow of UE handover between MBS supporting nodes is taken the message flow of inter-gNB handover in TS 38.300 as baseline and get enhancement on this basis.
Proposal 2: The source gNB includes MRB transmission status information of source gNB in the SN STATUS TRANSFER message. The target gNB includes MRB transmission status information of target gNB in the HANDOVER REQUEST ACKNOWLEDGE message.
Proposal 3: Introduce a new reply message from the target gNB to the source gNB over Xn interface.
Proposal 4: Whether to perform data forwarding in both scenarios during the handover is related to the buffer size.
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