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Introduction
Mobility between MBS-supporting and non-MBS-supporting nodes was discussed in RAN3#110e and the related agreements are as follows:
· Deprioritize any detailed study on mobility between non-MBS-supporting gNBs and MBS-supporting gNBs, with the exception of studying impacts on Session management, until SA2 clarifies requirements and achieves some basic agreements.
In this contribution, we provide our view on mobility from non-MBS-supporting gNB toward MBS-supporting gNB during the handover.
Discussion
Introduction
In this section, we will discuss the scenario of UE moving from non-MBS-supporting gNB towards MBS-supporting gNB. According to the agreements in TR23.757[1] in SA2, two delivery mode in 5G CN are defined for MBS service:
· 5GC Individual MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers separate copies of those MBS data packets to individual UEs via per-UE PDU sessions.
· 5GC Shared MBS traffic delivery method: 5G CN receives a single copy of MBS data packets and delivers a single copy of those MBS packets packet to a RAN node, which then delivers them to one or multiple UEs.
5GC Shared MBS traffic delivery method is default to use in MBS-supporting gNB and 5GC Individual MBS traffic method is expected to be used in non-MBS-supporting gNB. Assuming that a UE moving from non-MBS-supporting gNB toward MBS-supporting gNB, the unicast PDU Session is transferred to the target RAN as normal PDU Session handling. After handover completion, the SMF triggers the conversion from the unicast PDU Session to the MBS Session. We will discuss two types of session handover from non-MBS-supporting gNB towards MBS-supporting gNB in the following chapter.
Session Handover over Xn
From our view, the message flow of Xn based handover from non-MBS-supporting node to MBS-supporting node is shown below,


Figure1: Message Flow of Xn based handover from non-MBS-supporting node to MBS-supporting node
Based on the fact that source gNB is non-MBS-supporting and target gNB is MBS-supporting, the handover request sent to target gNB may include only unicast PDU Session information. The unicast PDU Session information includes the information of the QoS flows of the unicast PDU session associated with the MBS session. If the UE receives data via the unicast PDU Session in the source gNB, the procedure is the same as the existing Xn based handover procedure. After handover completion, if the UE and target RAN supports MBS per received N2 SM information, the SMF triggers the MBS session establishment, and request target gNB to establish the MBS Session.
Proposal 1: If the UE receives data via the unicast PDU Session in the source gNB, the procedure is the same as the existing Xn based handover procedure.
Session Handover over N2
From our view, the message flow of Xn based handover from non-MBS-supporting node to MBS-supporting node is shown below,


Based on the fact that source gNB is non-MBS-supporting and target gNB is MBS-supporting, the handover request sent to target gNB may include only unicast PDU Session information and SMF only includes the unicast PDU Session information to the target gNB. The MBS data are transmitted via the unicast QoS flows of the unicast PDU Session and the Target gNB just allocates resource for the unicast PDU Session. 
If target gNB does not establish the dedicated MBS session, target gNB allocates the shared downlink tunnel information for receiving the MBS data from 5GC. For unicast transport of the multicast distribution session, MB-SMF configures MB-UPF to transmit the multicast distribution session towards Target RAN node using the received IP address and a GTP-U TEID. For multicast transport of the multicast distribution, it indicates in the downlink tunnel information the transport multicast address for the multicast session.
Proposal 2: If target gNB does not establish the dedicated MBS session, target gNB allocates the shared downlink tunnel information for receiving the MBS data from 5GC.
After UE sends Handover Confirm message to target gNB, AMF invokes Nsmf_PDUSession_UpdateSMContext request towards SMF, the message includes the received N2 SM message. The SMF interacts with the UPF only for unicast PDU Session. The SMF instructs the UPF to send the end marker packet towards the source gNB and to send subsequent packets towards the target gNB within the unicast PDU Session.
After handover completion, if the UE and Target RAN supports MBS per received N2 SM information, the SMF triggers the MBS session establishment, and request Target RAN to send MBS data to UE via the MBS Session.
Lossless Data Forwarding
In case of mobility from non-MBS-supporting gNB towards MBS-supporting gNB, packets are forwarded to the target gNB and there may be a data packet gap between two gNBs. We believe that the data loss minimisation is needed to avoid data loss or duplication. A SN number is inserted for each data packet of the MBS session by MB-UPF and forwarded to NG-RAN. 
Proposal 3: Data loss minimisation is needed to avoid data loss or duplication. A SN number is inserted for each data packet of the MBS session by MB-UPF and forwarded to NG-RAN.
While in case of target transmission is faster than the source transmission, source gNB starts a timer when it starts to forward MBS packets to the target gNB and terminates the data forwarding when the timer expires. Assumed that when this timer is expired, the MBS data packet gap between the two different gNBs has been filled and target gNB switches from unicast to multicast. While in case of target transmission is slower than the source transmission, the data forwarding is not needed.
Conclusions
In this paper, we provide our view on the scenario of UE moving from non-MBS-supporting gNB toward MBS-supporting gNB. We have the following observations and proposals:
Proposal 1: If the UE receives data via the unicast PDU Session in the source gNB, the procedure is the same as the existing Xn based handover procedure.
Proposal 2: If target gNB does not establish the dedicated MBS session, target gNB allocates the shared downlink tunnel information for receiving the MBS data from 5GC.
Proposal 3: Data loss minimisation is needed to avoid data loss or duplication. A SN number is inserted for each data packet of the MBS session by MB-UPF and forwarded to NG-RAN.
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