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Introduction
According to TS 23.757 Key Issue #7, when a UE is receiving a multicast session, it may move across NG-RAN nodes and it is possible that the UE moves from a NG-RAN node that supports MBS to one that does not support MBS, or vice versa. RAN3 discussed this scenario during last meeting, and agreed to consider this scenario. In this contribution, we will analyze the potential issues in this scenario and provide our consideration.   

Discussion
Since uniform deployment of NR MBS in all gNBs in a certain area cannot be required, it is very likely for a UE, which is receiving MBS traffic, migrates to a non-MBS-supporting NG-RAN node from a MBS-supporting NG-RAN node. According to TS 23.757, a non-MBS-supporting gNB will only understand the unicast PDU session information and ignore the MBS session information, proceeding only with unicast resources. Moreover, individual delivery is only used when an NG-RAN node does not support 5MBS. Therefore, if shared delivery mode is used for the UE at source side, the MBS session needs to be converted to the unicast PDU Session during handover. This issue is considered by SA2, and the unicast fallback solution is under heat discussion. This solution means that the shared tunnel is changed to individual tunnel before UE accesses to the target gNB. To be specific, the following two options are considered by SA2.

Option 1  Establishing individual tunnel before the handover procedure

In this option, a shared N3 tunnel is used for the UE to receive the multicast service data for a multicast MBS session. An individual tunnel is established for the UE for such MBS session as well, for example during the user join procedure. 5GC does not use the individual tunnel to deliver MBS traffic. Accordingly, gNB does not reserve resource for the individual tunnel. The individual tunnel acts as a backup. For each MBS QoS flow, there is one "mapped" QoS flow within related PDU session(s). During the individual tunnel setup procedure, the correlation between the mapped QoS flow and MBS Qos flow is sent to the source gNB. When the non-MBS-supporting target gNB is detected, the source gNB sends a message to 5GC to enable the individual tunnel. Then the tunnel mode is changed from shared tunnel to individual tunnel for the UE. After that, source gNB performs normal inter-gNB handover procedure.

Option 2  Establishing individual tunnel during the handover procedure

When the source gNB expects that a handover to an NG RAN node not supporting 5G MBS might be required, the source gNB requests the 5GC to configure individual tunnel for the UE. Then 5GC may initiate individual tunnel establishment for the UE. After the tunnel mode is changed from shared tunnel to individual tunnel, source gNB performs normal inter-gNB handover procedure.
In the following, we will provide our consideration on the above two options from RAN3’s perspective.
For option 1, after detecting the non-MBS-supporting target gNB, the source gNB can send the unicast QoS flows associated with the multicast QoS flows to target gNB via HANDOVER REQUEST message. If target gNB admits UE to access, source gNB requests 5GC to enable the individual tunnel. For option 2, source gNB firstly requests 5GC to setup individual tunnel and then sends HANDOVER REQUEST message to target gNB. However, if target gNB rejects UE access, the mode switch operation makes no sense and impose unnecessary overhead. In addition, establishing a new individual tunnel consumes longer time than activating the already established individual tunnel. Therefore, the link quality between UE and source gNB may be very poor (e.g. UE moves far away from the source gNB) while the individual tunnel setup has not been finished. Consequently, the longer delay may lead to a risk of UE RLF. So, option 2 is slightly better than option 1. 
In a sum, the UE mobility between a MBS-supporting NG-RAN node and a non-MBS-supporting NG-RAN node is very dependent on SA2’s decision. Therefore, RAN3 is no hurry to discuss this issue and wait for more input from SA2.
Proposal 1:  RAN3 is suggested to deprioritize the scenario that UE moves from a MBS-supporting NG-RAN node to a non-MBS-supporting NG-RAN node.
Conclusion
In this contribution, we discussed UE mobility from a MBS-supporting NG-RAN node to a non-MBS-supporting NG-RAN node. And we have the following proposal:

Proposal 1:  RAN3 is suggested to deprioritize the scenario that UE moves from a MBS-supporting NG-RAN node to a non-MBS-supporting NG-RAN node.
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