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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [3] with the following objectives as far as RAN3 is concerned:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]

· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.

· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]

· Specify support for basic mobility with service continuity [RAN2, RAN3]

· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]

· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
This paper provides a high level overview of how to ensure service continuity in multicast network taking into account the mobility of UEs from the angle of user plane management
Background
One important starting point, as mentioned above, is the existing ongoing work in SA2 in the SA2 Broadcast/Multicast TR in [4]. The architecture to be taken into account is clearly mentioned in [3]  

Architecture: it is the one in Figure 4.1-1 in TR 23.757 v0.2.0: High level MBS architecture, with the further restriction that only NR in NG-RAN (i.e. connected to 5GC) is considered as RAT
According to the worksplit tdoc in [5], session management is the first big area to work on for RAN3. 
The difficulty here is that SA2 has not made the evaluation phase. There are currently two architecture alternatives and 32 solutions captured in the TR!

This paper is especially focusing on architecture 1 solution 3 and focuses on multicast.
Service Continuity and User Plane management
· Building/update of the MBS distribution tree
In order to achieve some efficiency in the delivery of the service, one key principle of multicast is to deliver a particular MBS service only in cells where some UEs are interested in it. 
This principle impacts:

· the N3 user plane: MBS delivered over N3 only towards NG-RAN nodes in which at least one UE is interested. 

· the radio: MBS delivered in PtP or PtM only in cells in which at least one UE is interested. 

This principle induces RAN3 user plane impact due to UE mobility. Indeed, as UEs are moving around, the MBS distribution tree must be updated. More precisely, assuming an N3 shared tunnel is used between UPF and NG-RAN node:

· N3 should be setup only when the first UE joins one of the cells of the NG-RAN node for a given MBS service,

· N3 should be released only when the last UE leaves the MBS service in the NG-RAN node.

1. Setup MBS N3 shared tunnel
For the shared N3 tunnel option (point-to-point), the NG-RAN node needs to indicate TNL Information (IP address, tunnel endpoint TEID) to receive the multicast flow over N3 at creation of the MBS context in the NG-RAN node i.e. when the first UE joins in that NG-RAN node. This can happen in two cases:

· either at first UE joining or
· at incoming handover of first UE. 
Taking the case of first joining as an illustration, two solutions can be envisioned:

Solution 1: If PDU Session Modify Resource Request is used to signal the joining (see tdoc [6]), the NG-RAN node can include the TNL Information IE in the PDU Session Resource Modify Response message.  It should be noted that the SMF has no idea if this is the first UE for this NG-RAN node and this MBS context. Therefore, the TNL Information IE should be optional and the SMF should react based on the presence of the TNL Information IE.

This means that if the TNL Information IE is present, the SMF shall propagate it to the MB-SMF which in turn propagates it to the MB-UPF.

Solution 2: the SMF could include the MB-SMF ID in the PDU Session Resource Modify Request message. Upon receiving the PDU Session Resource Modify Request message, and after having responded to the SMF with PDU Session Resource Modify Response message, the NG-RAN node could directly (and autonomously) trigger a new message to MB-SMF including the TNL Information IE to setup the N3 shared tunnel.

However, considering now handovers between RAN nodes, it seems preferable that the RAN node (i.e. target NG-RAN node) controls the establishment of the multicast distribution towards the SMFs as per solution 2. For handover, assuming that the MB-SMF ID has been received in the PDU Session Resource Modify Request message, one can assume that it is stored in the UE context and transferred in HO Request.
Proposal 1: the NG-RAN node directly signals to the MB-SMF to request the setup of the N3 shared tunnel. Message used is FFS. This applies to both context creation at first UE joining and incoming handover.
Proposal 2: To enable the setup, the SMF should have included the MB-SMF ID in the PDU Session Resource Modify Request message and this is stored in the UE context. The UE transfers it at subsequent mobility as part of the UE context transfer enabling the target NG-RAN node to setup the N3 path.
2. Release of the MBS N3 shared tunnel
Similarly, there are two possible solutions to release the N3 shared tunnel: taking the case of last UE leaving from 5GC request as illustration, the two solutions can be described as follows:
Solution 1: Upon the NG-RAN node receiving the PDU Session Resource Modify Request message with the “leave MBS” indication, if this is the last UE for this MBS context, the NG-RAN node should include a TNL Information to be released IE in the PDU Session Resource Modify Response message to SMF containing the tunnel to be released. The SMF propagates it to MB-SMF which propagates to MB-UPF.  

Solution 2: Upon the NG-RAN node receiving the PDU Session Modify Resource Request message with the “leave MBS” indication, if this is the last UE for this MBS context, the NG-RAN node, after returning the PDU Session Resource Modify Response message to SMF, could directly trigger a new message to MB-SMF including the TNL Information to be released IE to remove the N3 shared tunnel to be relayed towards MB-UPF.

For similar reasons we propose to go for solution 2. Same assumptions are made of course concerning the knowledge of the MB-SMF ID in the UE context.
Proposal 3: the NG-RAN node directly signals to the MB-SMF to request the release of the N3 shared tunnel. Message used is FFS. This applies to both context removal at last UE leaving or outgoing handover.
Conclusion and Proposals
This paper has investigated the RAN3 impacts to support the basic functions of user plane management for MBS to ensure service continuity with UE mobility. In particular, the implication of N3 path setup/release have been addressed in the case of shared point to point N3 tunnel.
It makes the following proposals: 

Proposal 1: the NG-RAN node directly signals to the MB-SMF to request the setup of the N3 shared tunnel. This applies to both context creation at first UE joining and incoming handover.

Proposal 2: To enable the setup, the SMF should have included the MB-SMF ID in the PDU Session Resource Modify Request message and this is stored in the UE context. The UE transfers it at subsequent mobility as part of the UE context transfer enabling the target NG-RAN node to setup the N3 path.

Proposal 3: the NG-RAN node directly signals to the MB-SMF to request the release of the N3 shared tunnel. Message used is FFS. This applies to both context removal at last UE leaving and outgoing handover.
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