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Introduction
Mobility with service continuity for UEs in RRC_CONNECTED state was discussed in RAN3#109e and the related agreements are as follows:
· 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.
In this contribution, we provide our view on dynamic delivery method between MBS to MBS in 5GS, message flow of MBS handover in Xn interface, and lossless handover.
Discussion
MBS session handover
Depending on the number of devices receiving a specific content, the location of devices, and RAN considerations, it may be necessary to support reliable and efficient delivery method switching between multicast and multicast. The figure1 shown below reveals the MBS handover procedure of 5GS.


Figure1: Message Flow of MBS Handover
The whole procedure includes:
a) The multicast service data is delivered via the MBS session (PTP or PTM mode).
b) The source RAN decides to initiate the Xn Handover procedure for the UE receiving a multicast service data delivered via the MBS session.
c) The source RAN may buffer the multicast data for the UE upon decision of HO.
Proposal 1: The source RAN may buffer multicast data for the UE upon decision of HO.
d) The source RAN sends HO request to the target RAN. The context of the UE includes the MBS session context and the PDU session context including the mapped QoS flow context. If the target RAN is MBS capable, the target RAN checks whether there an existing MBS session for the same multicast service. If there is no such MBS session, the target RAN provides a DL tunnel information to the AMF in the path switch message.
e) The Source RAN sends the HO command message to the UE.
f) If the PDU session tunnel is used between source RAN and target RAN, the source RAN adds QFI of the mapped flow in the encapsulation header of the buffered multicast data and then forwards them to the target RAN. Upon reception of the forwarding data with the QFI of the mapped QoS flow, the target RAN sends such data via a DRB scheduled based on the context for the mapped QoS flow.
Proposal 2: The source RAN adds QFI of the mapped flow in the encapsulation header of the buffered multicast data and then forwards them to the target RAN.
g) If there is an existing MBS session between target RAN and MB-SMF, upon reception of the path switch request the MB-SMF knows the UE camping on the target RAN. The MB-SMF informs the UPF of the DL tunnel information. If there is no DL tunnel, DL tunnel information should be allocated by 5GC.
h) The UPF sends the end marker packet(s) to Source RAN via unicast PDU session or MBS session for the UE. If the end marker packet(s) is sent in the shared tunnel, the UPF needs to identify the UE in the end marker packet(s). The Source RAN sends the end marker to target RAN.
Prposal 3: The UPF sends the end marker packet(s) to Source RAN via unicast PDU session or MBS session for the UE. If the end marker packet(s) is sent in the shared tunnel, the UPF needs to identify the UE in the end marker packet(s).
i) Target gNB decide the MBS delivery mode and multicast service data can be delivered to the UE in the target side.
Lossless HO
In RAN3#109-e, discussion on requirements for minimizing data loss during mobility for MBS user data does not reach an agreement. It will continue to be discussed in this meeting. In MBS-to-MBS Handover scenario, the source gNB and the target gNB perform the transmission of one MBS service independently. Different gNBs may have different buffer status which lead to different schedule. Especially if the target gNB transmit faster than the source gNB, the UE will miss many MBS packet after handover. 
Observation 1: Different gNBs may have different buffer status which lead to different schedule. Especially if the target gNB transmit faster than the source gNB, the UE will miss many MBS packet after handover, which cannot be tolerated by the high reliability requirement.
Most use cases of NR MBS in the WID mainly consist of public safety and mission critical, V2X applications, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications. Most of them involve MBS service reception during inter-node mobility. Obviously, the above use cases require high reliability, for example, according to 5GAA, V2X applications require up to 99.9999% reliability. Therefore, lossless handover should be supported to implement high reliability.
Observation 2: Some MBS use cases require high reliability.
Proposal 4: Lossless handover should be supported to implement high reliability.
Conclusions
In this paper, we provide our view on scenario of MBS to MBS handover in 5GS and lossless HO. The observations and proposals are listed below:
Observation 1: Different gNBs may have different buffer status which lead to different schedule. Especially if the target gNB transmit faster than the source gNB, the UE will miss many MBS packet after handover, which cannot be tolerated by the high reliability requirement.
Observation 2: Some MBS use cases require high reliability.
Proposal 1: The source RAN may buffer multicast data for the UE upon decision of HO.
Proposal 2: The source RAN adds QFI of the mapped flow in the encapsulation header of the buffered multicast data and then forwards them to the target RAN.
Prposal 3: The UPF sends the end marker packet(s) to Source RAN via unicast PDU session or MBS session for the UE. If the end marker packet(s) is sent in the shared tunnel, the UPF needs to identify the UE in the end marker packet(s).
Proposal 4: Lossless handover should be supported to implement high reliability.
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