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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 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]
· 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 switching between PtP and PtM trying to differentiate between what is fully in RAN3 scope and what needs to wait other groups. It already derives a few first conclusions and principles for operating PtP-PtM switching. 

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 v1.0.0: 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 Work Item in [3], PtP/PtM switching is the second big area to work on for RAN3. 
PtM to PtP Switching
· Terminology and Definition of the MBS delivery modes to be supported
The question of PtP/PtM switching needs to be structured around the following definitions:in alignment with section 4.4 of SA2 TR 23.757:
· PTM mode: MBS shared delivery and radio Point to multipoint
· PTP mode: MBS shared delivery and radio point to point 

Proposal 1: RAN3 to agree on the definitions above. RAN3 to agree to support network driven switching between PTM mode and PTP mode.

· Identify the switching decision node, the switching point and associated signaling

The switching between PTM and PTP needs to be further elaborated. For example, the next step will be to determine the switching decision point and the switching decision node. 
Switching between PTM and PTP would be based on cell capacity, number of active users in cell, measurements reports, etc.. and therefore, to be decided in the NG-RAN node.

We can therefore conclude:

Proposal 2: RAN3 to agree that the switching decision node between PTM and PTP is the NG-RAN node 
· Co-existence of the operating modes in a same cell
It needs to be determined if PTP mode and PTM mode can co-exist in a same cell. For example, if PTM mode is being used and MBS data sent over radio Point to multipoint, can/should some UEs still operate in PTP. 
For example, in LTE, it was assumed that for UEs at cell edge in a cell using SC-PtM it was beneficial to serve those UEs in PtP.

This question would need input from RAN1/RAN2.

However, RAN3 should not be stuck waiting RAN1/RAN2 final conclusions. In order to progress the work before RAN1/RAN2 informs RAN3 on this question, we propose to assume as a starting point that both PTP and PTM modes can be in use in a given cell. Then we will complement this basic operation if needed after RAN1/RAN2 has informed us.
Proposal 3: RAN3 agrees to progress the work assuming that both PTP mode and PTM modes can be used simultaneously in a cell until further input is received from RAN1/RAN2.
· F1 switching aspects
Assuming that the switching decision is in the NG-RAN node, several criteria may be used to decide. Especially the number of involved UEs in the cell and/or some measurements reports e.g. CSI measurements reports. 
It is assumed that information is split across CU and DU. For example, CSI measurements reports would typically be known in the DU and number of involved UEs in the CU. Therefore, assuming NG-RAN node is the node to make the switching decision, 

· RAN3 still needs to decide where is the decision point between CU and DU,

· The information to be exchanged between CU and DU to send measurements related information and to communicate the decision to the other node. 

We think that the key criteria to determine the decision point are:

· Which measurements are used and which nodes receives them, 

· Performance of SC-PtM and benefit of UL feedback 

Which are to be evaluated by RAN1 and RAN2. Until RAN1 and RAN2 finalizes their evaluation, it is not clear whether other criteria than the number of involved UEs would be needed. 
Proposal 4: RAN3 to wait the evaluation of RAN1/RAN2 on measurements definition and performance of SC-PtM (especially regarding UL feedback) before deciding which node between DU and CU is the decision point.
· Need of switching assistance information over NG
Switching Assistance information from MB-SMF or SMF could be sent to NG-RAN node to help the G-RAN node in the PtM/PtM decision assuming that the NG-RAN node is the decision point. 

For example, the origin nature of this assistance information could be application requirements, UE capabilities derived from PCC policy in PCF, UE subscription from the UDM, input from NWDAF, etc...

Proposal 5: RAN3 to discuss the need of receiving switching assistance information over NG.

Conclusion and Proposals
This paper has elaborated on PtM/PtP switching and propose to make the following initial conclusions waiting further inputs from RAN1/RAN2 and SA2:
Proposal 1: RAN3 to agree on the definitions above. RAN3 to agree to support network driven switching between PTM mode and PTP mode.

Proposal 2: RAN3 to agree that the switching decision node between PTM and PTP is the NG-RAN node 

Proposal 3: RAN3 agrees to progress the work assuming that both PTP mode and PTM modes can be used simultaneously in a cell until further input is received from RAN1/RAN2.

Proposal 4: RAN3 to wait the evaluation of RAN1/RAN2 on measurements definition and performance of SC-PtM (especially regarding UL feedback) before deciding which node between DU and CU is the decision point.

Proposal 5: RAN3 to discuss the need of receiving switching assistance information over NG.

Proposal 6: agree the TP below to capture the first agreements in stage 2 TS 38.300. 
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TP for TS 38.300
16.x
NR Multicast and Broadcast
16.x.1
General

· Editor’s Note: General aspects to be covered here.

16.x.2
Architecture

· Editor’s Note: Architecture aspects to be covered here.

16.x.3
Session Management

· Editor’s Note: Session Management aspects to be covered here.

16.x.4
PTP-PTM Switching

· Editor’s Note: covers both PTP to PTM switching and PTM to PTP switching.

For multicast, the NG-RAN node makes the decision between PTM mode and PTP mode. The same QoS requirements apply regardless of whether the NG-RAN node selects PTP or PTM mode. 
PTM mode and PTP mode can be simultaneously operated in a given cell. The NG-RAN node takes the decision to switch on/off PTM mode based on criteria such as the number of UEs in the cell. Other criteria FFS. 
16.x.5
MBS Mobility

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