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1. Introduction
In this contribution, we further discuss the mobility between MBS supporting and non-supporting nodes, based on the progresses among groups, and provide the text proposal to TS 38.300 BL CR.
2. Background
During previous RAN3 meetings, the following agreements were achieved:
	Working assumptions:

· Standards shall provide means whereby the SMF knows when receiving a Path Switch Request when a target NG-RAN node does not support MBS and means for SMF to then switch from shared delivery to individual delivery.
· Standards support both PDU session-level forwarding and DRB-level forwarding from MBS-supporting nodes to non-MBS supporting nodes.
· WA: It is assumed that the source gNB is aware of the MBS support of the target gNB before the handover. The source gNB may also avoid full configuration at the non-supporting gNB.
Agreements:

· MBS traffic delivery resources will be set up at target side using the information provided in the associated PDU session resource context in HO Request (for both Xn and NG mobility)
· Standards support data forwarding to minimize data loss during handover from MBS-supporting nodes to non-MBS supporting nodes.
· If data forwarding is used from MBS-supporting nodes to non-MBS supporting nodes, the source NG-RAN node should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI.
· MBS support Indicator is included in Path Switch Request Transfer sent by an MBS supporting node to indicate support.
· For when to stop data forwarding, agree to eliminate control plane solutions and continue working on user plane solutions
· Agree to continue working on solutions avoiding duplicates during the switch from DRB to MRB.


In RAN3#114-e meeting, there two LSs were sent out:
[1] R3-216195 LS on Feedback on data forwarding solutions for MBS, LS to SA2:

· One way for target gNB to eliminate duplicates would simply be if packets sent over the individual delivery unicast N3 could have the same CN SN (Sequence Number) than the same packet sent over the shared N3.

· Another possibility would be to rely on the fact that the UP-transmission times on N3 and RAN internal interfaces between individual delivery and shared delivery are fairly aligned and the gap that would be induced is in practice related to the HO process itself only.
· RAN3 kindly ask SA2 whether the SA2 would be fine to accept the HO performance resulting from the 2nd option, otherwise, to comment on the 1st option.

For this LS, SA2 sent replied LS S2-2109351 to us with the following response:
· SA2 believes that both options are feasible.

[2] R3-216222 LS on handover from MBS supporting node to MBS non-supporting node, LS to RAN2:
· WA: It is assumed that if the source gNB is aware of the MBS support of the target gNB before the handover, the source gNB may also avoid full configuration at the non-supporting gNB. 

· RAN3 discussed whether full configuration could be avoided during handover from MBS supporting node to MBS non-supporting node. RAN3 would like to ask RAN2’s view on the feasibility of such solution in release 17 timeframe and what would be the associated RAN3 impacts.

· RAN3 kindly ask RAN2‘s view on whether full configuration could be avoided during handover from MBS supporting node to MBS non-supporting node and what would be the RAN3 impacts.

3. Discussion
2.1 Mobility from MBS supporting node to non-supporting node
In this scenario, the source gNB supports MBS session while the target gNB doesn’t. 
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Figure 1. Mobility from an MBS supporting node to an MBS non-supporting node
In the handover between MBS supporting nodes, the Source gNB will send MBS related information to the Target gNB, e.g. by include MBS QoS Flow ID and Session ID in the PDU Session Resource To be Setup Item, and these information could be included regardless of whether the target gNB supports MBS or not. And if the Target gNB does not support MBS, the Handover Request ACK will not include MBS related information. 

This procedure can make the source gNB be aware of whether the target gNB is a MBS supporting node or not during Handover procedure, but as mentioned in the LS to RAN2 R3-216222, RAN3 assumes that if the source gNB is aware of the MBS support of the target gNB before the handover, the source gNB may also avoid full configuration at the non-supporting gNB. In such case, the source gNB need to know the information before handover, therefore, the MBS supporting information should be exchanged during Xn Setup/ configuration update procedure, or via OAM configuration.

Proposal 1: to get the MBS supporting information before Handover, it is needed to exchange the MBS supporting information during Xn Setup/ configuration update procedure, or via OAM configuration.

As already agreed in RAN3#112e meeting, during the mobility from a MBS supporting node to a non-supporting node, data forwarding is supported and the source NG-RAN node should include in forwarded packets the unicast (flow) QFI mapped from the received MBS (flow) QFI. Then another issue that needs to be solved is how the source gNB determines when to stop data forwarding. During the discussion in last meeting, it was agreed that for when to stop data forwarding, agree to eliminate control plane solutions and continue working on user plane solutions.   

Based on the inputs from companies, there are several potential user plane solutions:
Solution 1: the core network provides UE individual end marker in the shared NG-U tunnel to the source gNB. And then the source gNB forwards the end marker to the target gNB.
Solution 2: the core network provides UE individual end marker in the UE associated NG-U tunnels to the source gNB. And then the source gNB forwards the end marker to the target gNB.
For solution 1, as the per UE end marker will need to be provided from MB-UPF the gNB, the MB-UPF may not be aware of which gNB is the serving gNB of the UE, and in IP multicast delivery case the per UE end marker will be transmitted to all the gNBs providing the related MBS services, to support this solution, a UE id should be included in the end marker packeted transmitted over the shared NG-U tunnl, but it seems hard to find aproper UE id to be used.

For solution 2, as the UE associated NG-U tunnels are established between the gNB and the UPF, if we use the end marker packet over the UE associated NG-U tunnel to indicate the last packet received from the shared NG-U tunnel, the end marker packets should carry the mapped unicast QFI of at least one of the MBS QoS flows of the MBS Session. 
Considering of the complexity of solution 1 and not clear of which UE id to be carried, it is preferred to adopt solution 2 as the way to stop data forwarding during mobility from MBS supporting node to non-supporting node.
Proposal 2: The core network provides UE individual end marker in the UE associated NG-U tunnels to the source gNB. And then the source gNB forwards the end marker to the target gNB. 

Proposal 3: The mapped unicast QFI of the MBS QoS Flow for the MBS Session should be indicated in the end marker packets.

2.2 Mobility from MBS non-supporting node to supporting node
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Figure 2. Mobility from an MBS non-supporting node to an MBS supporting node 
In this scenario, the target gNB supports MBS session while the source doesn’t. So before handover, the session is a legacy unicast PDU Session from RAN node point of view. However the switch from individual delivery to shared delivery at the target involves a switch from DRB to MRB which will result in duplicates, and in case same SN is provided from CN to both source and target gNBs, the target gNB may be able to remove the duplicated packets before sending to the UE.
Based on the Reply LS from SA2, they confirms the feasibility of sending same SN to both source and target gNBs, therefore the duplication issue can be solved by removing the duplicated packets by the target gNB based on the received SN.

Proposal 4: For mobility from MBS non-supporting node to supporting node, the target gNB removes the duplicated packets (if any) based on the SN in the packets received via the Xn data forwarding tunnel and the NG-U tunnel.

4. Proposals
In this contribution, we discussed the procedure of handover from MBS session to MBS session, and the following Proposals are provided:

Proposal 1: to get the MBS supporting information before Handover, it is needed to exchange the MBS supporting information during Xn Setup/ configuration update procedure, or via OAM configuration.

Proposal 2: The core network provides UE individual end marker in the UE associated NG-U tunnels to the source gNB. And then the source gNB forwards the end marker to the target gNB. 

Proposal 3: The mapped unicast QFI of the MBS QoS Flow for the MBS Session should be indicated in the end marker packets.

Proposal 4: For mobility from MBS non-supporting node to supporting node, the target gNB removes the duplicated packets (if any) based on the SN in the packets received via the Xn data forwarding tunnel and the NG-U tunnel.

With these proposals, it is proposed to capture the TP provided in section 5 into TS38.300 BL CR.
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6. Text Proposal to TS 38.300 BL CR
16.x.5.3
Multicast Mobility from/to MBS supporting cell to/from MBS non-supporting cell

Mobility from MBS supporting cell to non-supporting cell
During an active multicast MBS session, at mobility from an MBS-supporting NG-RAN node to a non-MBS supporting NG-RAN node, the target NG-RAN node sets up PDU Session resources associated to the multicast MBS Session. The SMF infers from the absence of an ‘MBS-support“ indication in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that the 5GC has to switch to 5GC individual MBS traffic delivery for that UE as specified in TS 23.247 [x]. 
If data forwarding is applied the source NG-RAN node infers from the handover preparation response message that the target NG-RAN node does not support MBS and changes the QFI(s) in the forwarded packets to the associated unicast QFI(s) if respective mapping information is available. Once the source NG-RAN node receives an end marker packet via the NG-U tunnel established for a PDU session, in case the indicated QFI is mapped to a QoS Flow of a MBS Session, the source NG-RAN node stop forwarding the packets of the MBS Session to the target NG-RAN node.
The source NG-RAN node may learn before the handover preparation response message that the target NG-RAN node is non-MBS supporting, via Xn Setup procedure, NG-RAN node configuration update procedure, and/or OAM configuration.


Mobility from MBS non-supporting cell to supporting cell
For mobility from non-MBS supporting NG-RAN node to MBS-supporting NG-RAN node, the existing Xn/NG handover procedures apply. The 5GC infers from the presence of the ‘MBS-supporting“ indicator in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that PDU sessions resources associated with active multicast MBS session(s) can be switched from 5GC MBS individual traffic delivery to 5GC shared traffic delivery. Data forwarding is performed in the same way as defined in section 9.2.3.
The target NG-RAN node may discard the duplicated packets received from the source NG-RAN node via data forwarding tunnels and from CN via the shared NG-U tunnel based on the received DL QFI Sequence Number.
