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Introduction
The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [3].

At last SA2, SA2 agreed support for session activation/deactivation based on two triggers: AF trigger and MB-UPF trigger. SA2 also took as working assumption the SMF-centric approach.
Besides, SA2 agreed that UE can become idle or inactive when session is deactivated, with removal of MBS context in NG-RAN.

This paper focuses on the deactivation process. It analyses the impacts to RAN from stage 2/stage 3 point of view in the case of MB-UPF trigger.
Discussion
The conclusions of TR 23.757 reached at last SA2 meeting specify that MB-SMF can receive deactivation from two triggers: from AF or from MB-UPF as specified from tdoc 2009472: 

The MBS Session may be stopped upon AF requests. UEs that have joined that multicast session can become IDLE.
The MBS Session may be deactivated when the MB-UPF detects no multicast data for a configurable period.. UEs that have joined that multicast session can become IDLE
When the MBS Session is deactivated by 5GC, the MBS Session context is kept in 5GC, but the AN resource with context and N3 tunnel for 5GC Shared MBS delivery method are released

We see two major approaches to implement the deactivation: UE associated or non-UE associated as described below:

Option 1: UE-associated: Individual PDU session release/modify via SMF/AMF
The MB-SMF knows the SMFs which are involved in the MBS session, either from contexts stored in MB-SMF or retrieved from UDR. The MB-SMF can send a Deactivate message including the MBS session id to all involved SMFs. Each SMF can trigger individual (per UE) PDU session release/modify messages.

Option 2: Non UE-associated: Deactivate message per NG-RAN node
Each NG-RAN node involved in the MBS session can receive from the MB-SMF a Deactivate message including the MBS session id via the SMF/AMF (variants described below). The NG-RAN nodes keep the MBS contexts for RRC connected and RRC inactive UEs. Only for UEs which the NG-RAN node decides to move to RRC idle, the NG-RAN node triggers the NG Release Request. As a result the MBS associated PDU sessions are deactivated for those UEs. 


Option 2
Option 1
Idle UEs
Both options
AMF
MB-UPF
UE
SMF
MB-SMF
List of SMFs in context?
Qos info kept if MBupf trigger
DeActivate (MBS session ID)
NG Release Request/command 
MBS deactivate
MBS UP N3 Release resources
NG-RAN
PDU session Modify/Release
MBS contexts and N3 removed for all UEs
MBS contexts and N3 kept for connected and inactive UEs
AF (NEF)
MBS deactivate
UE moved to idle: all RAN contexts removed as of today
NG Release Complete (PDU session list)
Nsmf_PDUsessionUpdate (deactivate (PDU session id))
Deactivate (MBS session id) 

The option 1 has the disadvantage to require lot of signalling messages: for all UEs there is individual PDU session release/modify procedure. These PDU session release/modify would also be sequential and take longer. Another drawback is that all PDU sessions associated UE MBS context information is removed for all UEs, even those UEs which the NG-RAN nodes will decide to keep RRC connected or RRC inactive. 

In contrast option 2 only sends a few non-UE associated Deactivate messages (see below). Also each NG-RAN node can keep the MBS context information for connected and inactive UEs, which will facilitate the re-activation (see paper on activation). Only for those UEs moved to RRC idle, legacy signalling will lead to PDU session deactivation. 

We therefore have a preference for option 2. 
Proposal 1: Each NG-RAN node receives a non-UE associated message indicating that the MBS session is deactivated. 

There are three possible variants for MB-SMF to send a non-UE associated Deactivate message to NG-RAN nodes, depending on the level of involvement of the SMF and the AMF.

Variant 2a: list of UEs via SMF/AMF
The MB-SMF knows the SMFs which are involved in the MBS session, either from contexts stored in MB-SMF or retrieved from UDR. The MB-SMF can send a Deactivate message including the MBS session id to all involved SMFs. Each SMF can determine the list of UEs involved in this MBS session. Each SMF can send a Deactivate message including the list of UEs involved in the MBS session to the relevant AMF. Each AMF can identify from the list of UEs the list of relevant NG-RAN nodes and can send a Deactivate message including the MBS session ID. AMF needs to filer or one NG-RAN node may receive multiple redundant Deactivate messages. 

Variant 2b: list of NG-RAN node ids via SMF/AMF
The MB-SMF can store the NG-RAN nodes ids involved in an MBS session. It could for example learn and memorize it from the MBS session user plane setup phase, when an NG-RAN node triggers UP setup to MB-UPF via the MB-SMF. The MB-SMF can then send a Deactivate message to one SMF involved including the list of targeted NG-RAN node ids. This SMF knows at least one AMF involved in the MBS session and propagates the Deactivate message to the AMF. This AMF duplicates the Deactivate message to the indicated NG-RAN node ids.

Variant 2c: list of NG-RAN node ids via AMF
The MB-SMF can store the NG-RAN nodes ids involved in an MBS session plus the associated AMF ids. It could for example learn and memorize this from the MBS session user plane setup phase. The MB-SMF can then send the Deactivate messge including the list of targeted NG-RAN node ids directly to one involved AMF. This AMF duplicates the Deactivate message to the indicated NG-RAN node ids. 

The variant 2a is obviously more complicated. Also, it requires processing in all involved SMFs and all involved AMFs. There is also a risk of duplication of messages in the NG-RAN nodes unless AMF makes additional filtering. 
The variants 2b and 2c seems almost equivalent.

Proposal 2: RAN3 to decide between variant 2b or variant 2c.

The variants 2a, 2b, 2c are illustrated below.
  Variant 2a
Variant 2b
Variant 2c
AMF
MB-UPF
SMF
MB-SMF
List of SMFs in context
or from UDR
Deactivate (MBS session id)
MBS deactivate
NG-RAN
AF (NEF)
MBS deactivate
Deactivate (MBS session id, list of UEs)
DeActivate (MBS session id, list of NG-RAN nodes)
DeActivate (MBS session ID)
DeActivate (MBS session id, list of NG-RAN nodes)


Conclusion and Proposal
Proposal 1: Each NG-RAN node receives a non-UE associated message indicating that the MBS session is deactivated. 
Proposal 2: RAN3 to decide between variant 2b or variant 2c.
Proposal 3: Agree the below TP for TS 38.300 to capture the variant 2b/2c.  
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[bookmark: _Hlk52138055]16.x	NR Multicast and Broadcast
16.x.1	General
Editor’s Note: General aspects to be covered here.

16.x.3	Session Management
Editor’s Note: Session Management aspects to be covered here.
The NG-RAN node may receive via the AMF a non-UE associated message to deactivate an MBS session originating from an MB-SMF. The NG-RAN node shall keep the MBS context information for all UEs which are kept in RRC connected or RRC inactive state during the deactivation period. As long as an activation message is not received for the same MBS session the NG-RAN node may decide to move some of the MBS involved UEs into RRC idle.
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