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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 the different areas where RAN3 should work in an attempt to structure RAN3 work. Especially, it should be emphasized where RAN3 work is tied to conclusions reached in SA2 or RAN2.

Background
One important starting point, as mentioned above, is the existing ongoing work in SA2 in the SA2 SI 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
Scope of work: Structuring the RAN3 work
From the work already started in SA2, we can already identify the areas of work where RAN3 should be involved. 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. It considers multicast only.
1. Session Management 
1.1 Joining/leaving the multicast
In order to achieve some efficiency in the delivery of the service, one key characteristics of multicast is to deliver a particular MBS service only in cells where some UEs are interested in it. 
The knowledge in the network of which UEs are interested and where they are is learnt from the joining/leaving signaling from the UE. The related signaling needed over NG, Xn interfaces needs to be investigated by RAN3.

This topic is further addressed in tdoc [5].
1.2 Building/update of the MBS distribution tree

Whenever/as long as a UE has joined an MBS service in the NG-RAN node, the NG-RAN node needs to receive the multicast data over N3 interface. RAN3 needs to investigate:

· which N3 path needs to be setup (dedicated, shared)

· which node triggers the setup/release of the N3 path (5GC or NG-RAN)

This topic is further addressed in tdoc [6].
2. PtP-PtM swiching

2.1 clarify the terminology and the delivery modes to be supported

The question of PtP/PtM switching needs to be structured because it easily becomes ambiguous in the terminology. Also, the terms “unicast” vs “multicast” are ambiguous depending on which interface they refer to.

To start on common ground, we would like to adopt the following terminology to differentiate the following operating modes to deliver multicast data to a UE in alignment with section 4.4 of SA2 TR 23.757: 
· Unicast MBS payload delivered over 5GC individual PDU session (mode 0)

· Multicast MBS payload delivered over 5GC individual PDU session (mode 1)

· Multicast MBS payload delivered over MBS N3 (shared) path and radio PtP (mode 2)

· Multicast MBS payload delivered over MBS N3 (shared) path and radio PtM (mode 3)

To remove any confusion, it is thus proposed to keep the wording PtP (point to point), PtM (point to multipoint) for the radio part only (for mode 2 and mode 3 respectively) as presented here-above. This means never use this PtP or PtM terms for interfaces above such as N3 or N9.
2.2 identify the decision node (point), the switching point and associated signaling

The next step will be to determine whether and how to switch between any two of the four modes described above. The decision node and the switching point are not necessarily the same. Therefore, the need to decide: 
· Which node makes the switching,
· Which node takes the switching decision. 

2.3 Co-existence of operating modes in a same cell
It needs to be determined if option 2 and option 3 can co-exist in a same cell. For example, if option 3 is being used and MBS data sent over radio PtM, can/should some UEs still operate in option 2 via radio PtP? 
2.4 F1 switching aspects
RAN3 needs to determine:

· Whether CU or DU is the decision point,

· The information to be exchanged between CU and DU for the decision making and the signaling of this decision to the peer node. 

2.5 Need of switching assistance information over NG
Switching Assistance information from 5GC could be sent to NG-RAN node to help the NG-RAN node in the PtP/PtM decision in case the NG-RAN node is the decision point. 

This PtP/PtM switching is addressed at this meeting in tdoc [7].

3. MBS Mobility

The mobility question is tightly linked to the PtM/PtP switching items and the modes 0,1, 2 3 which are supported and may differ in the source cell and in the target cell. We propose to partition/structure the work as follows:

· Mobility between MBS supporting nodes,
· Mobility between MBS supporting to non-MBS supporting nodes.
4. Other items

There are some other important items with potential impact to RAN3 but which can be looked at in a second step.

4.1 RRC inactive
RRC inactive: This is listed in the work item description to be supported. Even though RAN Plenary didn’t mention “RAN3” in involved groups there could be some RAN3 impact e.g. update of the distribution tree at change of RNA. This needs to be checked in a second step after RAN2 has done their solution.
4.2 Impact of local MBS service
SA2 foresees that the MBS content could depend on the geographical area for a given MBS service. Possible impact to RAN3 can be looked at after SA2 finalizes the concept and solution. 
Conclusion and Proposal

This paper has reviewed the areas where RAN3 impact, decisions and work is to be expected. 

Proposal 1: it is proposed to organize the RAN3 work along the items listed above. It is also proposed to set the agenda items along the logical structure elaborated above.

Proposal 2: agree the draft CR in [8] as starting point.
Proposal 3: RAN3 to adopt PtP/PtM terminology only for the radio part. LS to SA2/RAN2 can be sent to agree on the terminology and the four operating modes. 
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