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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 Control Plane management.
Background
One important starting point, as mentioned above, is the existing ongoing work in SA2 in the SA2 TR Broadcast/Multicast 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.
Mobility with Service Continuity and Session Management
· Control plane impact: Joining/leaving the multicast
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 control plane impact due to UE mobility. Indeed, in order to learn where are the UEs interested in the MBS service and deliver the service there, specific joining and leaving actions from the UEs are needed and associated control plane signaling over NG, Xn.

The exact impact on RAN3 interfaces related to this signaling depends on answering the following questions:
1. Joining from UE via user plane or via control plane:

The TR [4] foresees two possible options for the UE to indicate its interest: over user plane via IGMP join or directly over the control plane to SMF. However, regardless of which of these two options is used, the SMF is in control to inform the NG-RAN node. This is because even in the IGMP join option, the receiving UPF will first inform the SMF. 
2. UE associated or non-UE associated

The NG-RAN node needs to create/maintain/release an MBS session context with interested UEs in order to detect the first user joining/last user leaving. The SMF therefore needs to inform the NG-RAN node whenever there is a new UE joining or a UE leaving the MBS session. The NG-RAN node actually needs more than that: it needs to maintain the relation between the MBS context and the UE’s PDU session on which the UE joins a multicast group corresponding to the multicast context.

We think that using a non-UE associated signaling for the provisioning of the relation between UE’s PDU sessions and multicast contexts is not optimal because the SMF would be required to know UE’s serving RAN node to send the signaling via the AMF. As the SMF may not have UE’s location available, this could result in frequent location request from the SMF to the AMF (e.g. Namf_ProvideLocationInfo). Moreover, the non-UE specific messages should anyway include some UE identity and possibly PDU session identities.
Proposal 1: UE-associated signaling is used over NGAP by the SMF to signal to the NG-RAN node the relation between a multicast context and UE’s PDU sessions. 
3. Existing procedure or new procedure

The SMF will invoke the Namf_N1N2MessageTransfer to the AMF including the above-mentioned UE-associated NGAP message. Either existing NGAP procedure can be used or new NGAP procedure can be defined. For the first option, the NGAP PDU Session Resource Modify Request message could be enhanced to include optionally the information about the relation of UE’s PDU session to a multicast context. For the second option, more specification impacts are foreseen for the same result. We therefore see no benefit.
Proposal 2: Reuse the PDU Session Resource Modify Request message enhanced by adding the MBS Context ID corresponding to the multicast which the UE has joined/left via that PDU session.

Conclusion and Proposals
This paper has investigated the RAN3 impacts to support the basic functions of control plane session management for MBS to ensure service continuity with UE mobility. This is mostly inferred by joining, leaving actions
It makes the following proposals: 

Proposal 1: UE-associated signaling is used over NGAP by the SMF to signal to the NG-RAN node the relation between a multicast context and UE’s PDU sessions.

Proposal 2: Reuse the PDU Session Resource Modify Request message enhanced by adding the MBS Context ID corresponding to the multicast which the UE has joined/left via that PDU session.
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