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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [2].

SA2 has now finalized their TR 23.757 [3]. SA2 has also started the stage 2 TS in TS 23.247 [4].  

Minimization of data loss is being discussed in the context of mobility from MBS supporting to supporting nodes. However, RAN3 also made an agreement to minimize data loss for mobility involving MBS non supporting nodes.   
This paper looks at the case of mobility from MBS non-supporting to MBS supporting nodes and how to minimize data loss. 
Discussion
The general scheme for mobility from MBS non-supporting to MBS supporting nodes has been agreed and is captured in current baseline CR for 38.300:

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 [details FFS].

As can be seen from the above description, a regular handover is first performed followed by a switch from individual delivery to shared delivery. The details concerning this switch are FFS. 
The regular handover can apply DRB forwarding and achieve lossless. The following switch from individual delivery to shared delivery requires a switch from DRB to MRB in the target MBS supporting node. As per previous agreement in RAN3 we should try to minimize data loss during this switching phase.
On the target gNB side, both the data arriving from the unicast N3 tunnel and the data arriving from the shared N3 tunnel are originating from the same MB-UPF. The only difference is that the data of the unicast N3 tunnel goes indirectly via the PSA UPF:


Figure 1: data coming to target gNB from the unicast N3 tunnel and the N3 shared tunnel in target NG-RAN node
At RAN3#114bis the following was agreed:

RAN3 decided to minimize data loss and agreed on the solution to eliminate duplicates via using the same Core Network Sequence Numbers over both the unicast N3 tunnel and shared N3 tunnel for the multicast related handover from non-MBS supporting gNB to MBS supporting gNB.

Proposal 1: Agree the TP below to capture the agreement.
Conclusion and Proposals
This paper has proposed some TP to capture the agreement of RAN3#114bis. 

Proposal 1: agree the TP below.
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TP for TS 38.300
16.x.5.3.2
Handover between Multicast Supporting cell and Multicast non-supporting cells

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.

Editor’s Note: whether the source NG-RAN node may also learn before the handover preparation response message that the target NG-RAN node is non-MBS supporting is FFS. 

Editor’s Note: whether other options for mobility from supporting nodes to non-supporting nodes are specified to minimize data loss is FFS. 

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 . The SMF uses the PDU session resource modification to trigger the reconfiguration from DRB to MRB at target side. The target NG-RAN node may buffer the packets during the reconfiguration and use the sequence numbers received over both the shared N3 and the unicast N3 tunnels to eliminate duplicates.
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