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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [2]. 
One important starting point is the existing ongoing work in SA2.

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

At RAN3#110, it was agreed to focus on mobility from an MBS cell with established MBS session resources to an MBS cell with established or to be established MBS session resources, i.e. handover between two MBS supporting cells. A couple of principles were already captured in TS 38.300. 
For this type of mobility, two areas were left incomplete at last RAN3: 

· for multicast sessions: establishment of user plane, control plane signaling to SMF.
· for broadcast sessions: information necessary. 

Multicast Session
It was agreed at last RAN3#110 that “in RRC connected mode, the MBS multicast tree is updated between the target gNB and the MB-UPF at least for the first UE requesting an MBS multicast session and accepted into the target gNB”.

When there is no MBS session in the target gNB, the MBS user plane resource can be setup at the target side using the following solutions:

1/ target gNB triggers the setup during the preparation phase using the UE MBS context received in handover request message.

2/ SMF triggers the setup during the path switch procedure

We prefer solution 1 as it leads to an earlier and more reliable setup.

Proposal 1: agree that the target gNB triggers the setup of the MBS user plane resources in the target cell, when needed, during the preparation phase.
It RAN3#110, the following working assumptions were also taken for user plane setup in general, conditional to adoption by SA2 of the SMF-centric approach. In-between SA2 agreed the SMF-centric approach and the following can be agreed which also apply to incoming handovers (see also tdoc [5]):  
· agree a new NGAP class 1 non-UE associated MBS User Plane Setup procedure triggered by NG-RAN to MB-SMF to setup the user plane between NG-RAN and MB-UPF.
· Agree to include a DL tunnel endpoint in the Setup Request message for unicast together with an indication if it supports multicast, and a source IP Multicast address in the response message if multicast transport is used.
Proposal 2: the target NG-RAN node triggers the setup of the MBS user plane using the new MBS User Plane Setup procedure (see tdoc [5]). It includes a DL tunnel endpoint in the MBS UP Setup Request for unicast, and a source IP Multicast address is included in the MBS UP Setup Response message if multicast transport is used. 
Besides, in order for SMF to differentiate Xn/NG handovers to MBS supporting NG-RAN nodes compared to non-MBS supporting NG-RAN nodes which can be legacy NG-RAN nodes, the MBS supporting target NG-RAN nodes should include an MBS-support indicator in the N2 SM container. By so doing, if the SMF does not receive this indicator it can implicitly infer that the target NG-RAN node was a non-MBS supporting NG-RAN node.
Proposal 3: the MBS-supporting target NG-RAN node includes an “MBS-supporting “ indicator in the Path Switch Request Transfer IE and the Handover Request Acknowledge Transfer IE towards the SMF. 

Broadcast Session
Transfer of information from Source gNB to Target gNB 
The source gNB should forward the UE MBS context information to target gNB. However, this would contain different information for broadcast than the ones agreed for multicast. For broadcast, the interest indication could be sent from source to target RAN node.
Indeed, for Multicast sessions, since the UE is expected to join the multicast session by using the NAS session Management based mechanism, both 5GC and NR RAN know which multicast services the UE is interested in. Therefore, there is no need for explicit UE interest reporting. 
However, for Broadcast sessions, such interest reporting may be needed. For example, such information can be used by the NG-RAN node to select an appropriate BWP for the UE to enable broadcast reception.
Proposal 4: transfer MBS context information from source to target applies also for broadcast. It should include at least the MBS session ID e.g. TMGI the UE is interested in.
Conclusion

This paper has investigated additional aspects related to mobility between two MBS-supporting NG-RAN nodes to further progress the stage 2. We propose to capture the following additional agreements concerning multicast and broadcast.

Multicast
Proposal 1: agree that the target gNB triggers the setup of the MBS user plane resources in the target cell, when needed, during the preparation phase.
Proposal 2: the target NG-RAN node triggers the setup of the MBS user plane using the new MBS User Plane Setup procedure (see tdoc [5]). It includes a DL tunnel endpoint in the MBS UP Setup Request for unicast, and a source IP Multicast address is included in the MBS UP Setup Response message if multicast transport is used. 

Proposal 3: the MBS-supporting target NG-RAN node includes an “MBS-supporting “ indicator in the Path Switch Request Transfer IE and the Handover Request Acknowledge Transfer IE towards the SMF. 

Broadcast

Proposal 4: transfer MBS context information from source to target applies also for broadcast. It should include at least the MBS session ID e.g. TMGI the UE is interested in, assuming RAN2 agreement.
Proposal 5: agree the TP below for TS 38.300 reflecting the above proposals.
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TP for TS 38.300
16.x.5
Mobility

Editor’s Note: Mobility aspects to be covered here.

16.x.5.1
General

Mobility principles builds on existing functionality including functions described in section 9.2. 
16.x.5.2
Multicast Mobility from MBS supporting cell to MBS supporting cell

During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about the MBS sessions the UE has joined. For each Multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC using the MBS User Plane Resources Setup procedure.  If unicast transport is used, the target NG-RAN node provides the DL tunnel endpoint to be used to the MB-SMF. If multicast transport is used it receives the IP multicast source address from the MB-SMF.     

During handover execution, the MBS configuration decided at target NG-RAN node is sent to the UE via the source NG-RAN node within an RRC container (FFS) as specified in TS 38.331 [12]. When the UE connects to the target NG-RAN node, it sends an indication that it is an MBS-supporting node to the SMF in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover).  
Upon successful handover completion, the source NG-RAN node triggers the release of the MBS user plane resources towards the 5GC for any multicast session which is no longer used by any UE.
16.x.5.3
Multicast Mobility from/to MBS supporting cell to/from MBS non-supporting cell

Editor’s Note: FFS. Based on SA2 input. RAN impacts to be covered here.

16.x.5.4
Broadcast Mobility (FFS)

Editor’s Note: intends to cover information related to broadcast exchanged during mobility. FFS. 
During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about UE interest to receive broadcast MBS sessions. 
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