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Introduction
In this contribution, we will analyze the potential issues in the scenario of mobility between an MBS-supporting gNB and a non-MBS-supporting gNB and provide our consideration.   

Discussion
During last meeting, we have achieved the following agreements related to MBS session management for non-supporting gNB [1].
	The following protocol principles for interworking with non-supporting nodes are proposed:

- NGAP Session Management functions defined for joining/leaving should be defined in a way that they work in a backward compatible way with non-supporting RAN nodes

- MBS additions to PDU Session Resource procedures should have criticality “ignore”

- we should have explicit NG-RAN reply in PDU Session Resource SMF containers to inform the SMF whether MBS is supported

- MBS additions in PDU Session Resource procedure should ensure for active MBS Sessions the setup of individual resources in non-supporting nodes and setup/use of shared resources in supporting nodes with the same unique protocol means.


Apart from the session management for non-supporting gNB, the issues on mobility between a supporting gNB and a non-supporting gNB was also discussed in an email discussion during last meeting. 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. These issues were discussed in the email discussion and the following summary was achieved but not discussed online during last meeting [2].

	The association between MBS QoS flow and unicast QoS flow, between PDU Session and MBS Session are to be provided to RAN within the associated PDU Session Resource context.

CN gets the knowledge of whether the target gNB support MBS or not based on whether MBS information (details FFS) is included or not in path switch request.

During mobility from MBS-supporting gNB to non-MBS-supporting gNB:
The 5GC triggers the switch from MBS shared delivery to individual delivery.

The source gNB forwards data towards target gNB via legacy forwarding tunnel.

The source gNB maps the data received from 5GC via shared NG-U tunnel to the data forwarding tunnel provided by the target gNB, and the source gNB updates the QFI to the mapped unicast QFI within the forwarding packets.

Further discuss the TPs provided in R3-210173 and R3-210284 in second round to capture corresponding agreements.

Open issues:

In case of mobility from MBS-Supporting node to non-supporting node：
How to stop data forwarding？
In case of mobility from non-supporting node to MBS-supporting node：
Whether to perform legacy handover and then CN triggers to setup MBS Session towards the target gNB?

Switching from individual to shared delivery after path switch or during path switch?

Whether legacy data forwarding is used?

How to do the end marker handling?


Next, we provide our consideration on the mobility from an MBS-supporting gNB to a non-MBS-supporting gNB. 

First of all, it is reasonable that source gNB and 5GC may obtain the knowledge on whether MBS is supported in the target gNB via OAM. In this case, we should allow that individual tunnel is established for a UE before handover from supporting gNB to non-supporting gNB. Specifically, at source gNB, 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.

On the other hand, as some companies considered, the source gNB may not obtain the knowledge on whether MBS is supported at the target gNB. In this case, the source gNB sends HANDOVER REQUEST message with new added IEs for MBS as the target gNB is supporting gNB, no matter the target gNB is actually a supporting gNB or non-supporting gNB. The non-supporting gNB ignores new added IEs for MBS. Many issues will be further introduced in this case.

One of the issues is that how 5GC gets the knowledge of whether the target gNB supports MBS or not. There are two candidate solutions. Solution 1: Non-UE-associated signaling like NG interface setup procedure can be used to enable the AMF to know the knowledge on whether the gNB supports MBS or not. AMF can further indicates this information to SMF, the details of which can be up to CN WG. Solution 2: UE-associated signaling like path switch procedure is used to enable 5GC to obtain the knowledge on whether the target gNB supports MBS or not. In our opinion, solution 1 is better than solution 2 since solution 2 needs to report the knowledge for every handover and solution 1 only needs to report the knowledge for once.

Non-UE-associated signaling like NG interface setup procedure can be used to enable the AMF to know the knowledge on whether the gNB supports MBS or not. AMF can further indicates this information to SMF, the details of which can be up to SA2 .
Another issue is that how to forward MBS data from source gNB to target gNB. There may be two levels of MBS data needing to be forwarded at the source gNB. The first is session level DL data received from 5GC, the second is radio bearer level DL data which has been processed at the source gNB. For the session level DL data, there are two options. 

Option 1: An individual N3 tunnel is activated at source gNB before data forwarding happens, possibly after receiving handover request acknowledge message from the target gNB. Then, legacy data forwarding mechanism can be reused for MBS data. In this option, the source gNB needs to tell 5GC to activate/establish individual delivery method. Note that this option works well no matter the link quality between UE and RAN decays quickly or slowly, since the MBS data from the individual N3 tunnel is only forwarded to the target gNB rather than the UE.  

Option 2: The MBS data in a shared N3 tunnel is mapped to the PDU Session level DL data forwarding GTP-U Tunnel which is used for the PDU session associated with the MBS session. In this option, individual tunnel is not needed to be established between the source gNB and the 5GC. However, to enable the source gNB to know when to stop forwarding the data from shared N3 tunnel to the target gNB, UPF needs to send a UE-specific stop indication to the source gNB via the shared N3 tunnel, possibly after receiving path switching indication. 

In our opinion, both options can work well, we slightly prefer Option 1 which has less impact on legacy data forwarding mechanism. In addition, even though we analyze Option 1 and Option 2 under the assumption that the source gNB does not know whether the target gNB supports MBS or not, the mechanism in Option 1 can easily applies for the case where source gNB actually knows whether the target gNB supports MBS or not.
In order to reuse the legacy data forwarding mechanism, an individual N3 tunnel can be activated before data forwarding is performed for a UE moving from supporting gNB to non-supporting gNB.
The supporting source gNB could send a message to 5GC to activate the individual tunnel for the multicast session before data forwarding to the non-supporting target gNB.
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 proposals:

Non-UE-associated signaling like NG interface setup procedure can be used to enable the AMF to know the knowledge on whether the gNB supports MBS or not. AMF can further indicates this information to SMF, the details of which can be up to CN WG.
In order to not impact the legacy data forwarding mechanism, an individual N3 tunnel can be activated before data forwarding is performed for a UE moving from supporting gNB to non-supporting gNB.
The supporting source gNB could send a message to 5GC to activate the individual tunnel for the multicast session before data forwarding to the non-supporting target gNB.
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