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Abstract of the contribution: This paper introduces a new clause 7.2.2.X for SMF removing joined UEs from MBS Session.
Discussion
In clause 7.1.1.2 which is common procedure for removal of MBS session, when AF sends MBS Session Stop Request, the procedure stops at MB-SMF/MB-UPF, which is incomplete. Update is proposed in S2-2103976 to complete the procedure by referring to clauses of multicast and broadcast.

For multicast session, when the MBS session is removed, the MB-SMF shall trigger the session stop activities towards the SMFs if there are still joined UEs. And the SMFs should remove those UEs from the MBS session and release the resources for both 5GC individual delivery and 5GC shared delivery.
[Proposal-1] Introduce a new sub-clause 7.2.2.X within 7.2.2 “MBS leave and Session release procedure” to describe how SMF removes joined UEs from MBS session.
To inform the joined UE of its removal from an MBS Session the SMF needs to do it one by one using per PDU session signaling. To release radio resource for shared delivery, however, there could be some optimizations. Several options are discussed below:
Option-1: The shared delivery resource is released in per PDU session manner. That is, the SMF removes the UEs from the MBS session distribution per PDU session. When the last UE in the NG-RAN is removed from the MBS session distribution, the NG-RAN release radio resources and remove MBS session context (including the MB-N3 tunnel release)
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1. The SMF receives Multicast Session Release request from the MB-SMF with MBS Session ID. The SMF checks joined UEs. The SMF sends Multicast Session Release response to the MB-SMF
2. For each joined UEs, the SMF sends N4 Session Modification Request to the UPF. The UPF release the user plane resources and sends the N4 Session Modification Response to the SMF.
3. For each joined UEs, the SMF invokes Namf_Communicate_N1N2MessageTransfer to the AMF. The N1 SM container indicates MBS session release. In N2 SM information, the SMF informs the NG-RAN to remove the UE from the MBS session.
4. The AMF sends N2 Request to the NG-RAN
5. The NG-RAN transports the N1 SM container (PDU Session Modification Command) to the UE.
6. The NG-RAN performs radio resource modification. If there are no joined in the MBS session, the NG-RAN release the radio resources.

7. If there are no joined UEs in the MBS session, for unicast transport of N3mb, the NG-RAN initiates the DL tunnel release towards MB-UPF via AMF and MB-SMF. For multicast transportation of N3mb, the NG-RAN perform IGMP/MLD Leave for the MBS session.
8. The NG-RAN sends N2 Response to the AMF. If there are no joined UEs in the MBS session, the MBS Session context is removed from the NG-RAN.
9. The AMF transfers the N2 message received in step 8 to the SMF via the Nsmf_PDUSession_UpdateSMContext service operation. The SMF removes the UE from the MBS Session.
The drawback of Option-1 is that the NG-RAN can only release radio resources when the last UE is removed from the MBS session although it is clear in 5GC that the AF will no longer deliver content over the MBS session. Depending on the number of the joined UEs in the NG-RAN, release of radio resource for MBS Session may be delayed unnecessarily.

To enable the radio resources to be released as early as possible, Option-1 can be further improved.
Option-2: The SMF indicates the NG-RAN session stop in N2 info. The NG-RAN recognize the MBS session stop and then release the radio resources when receiving request for first UE.

The call flow of Option-2 is the same is the Option-1. The differences are:

· In Option-1, the NG-RAN release radio resources of the MBS session when the last UE is removed from the MBS session.
· In Option-2, the NG-RAN recognize the MBS session stop and release radio resources of the MBS session when the first UE is removed from the MBS session due to MBS session stop.
Option-3: Before triggering the SMFs, the MB-SMF sends MBS session stop request to the AMF and the AMF distribute to the NG-RAN. When receiving the MBS session stop request, the NG-RAN release the radio resources.
The prerequisite of Option-3 is the MB-SMF is aware of the involved NG-RANs, or the MB-SMF is aware of the involved AMFs and the AMFs are aware of the involved NG-RANs
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MB-SMF can trigger “multicast session deactivation” procedure prior to the steps of “SMF removing joined UE from MBS Session”. When MB-SMF decides to release the MBS session, it triggers “multicast session deactivation” as step 0a. to step 0d.:

0a. The MB-SMF sends Multicast Session Deactivation Request to the AMF with the MBS Session ID. 
0b. The AMF sends the request to the NG-RAN
0c. The NG-RAN release the radio resources of the MBS session and sends Multicast Session Deactivation Response to the AMF. The MBS session context is kept in the NG-RAN, which will be released in step 6 when there are no served UEs.
0d. The AMF sends the response to the MB-SMF
The “SMF removing joined UE from MBS session” procedure is depicted as below:
1. The SMF receives Multicast Session Release request from the MB-SMF with MBS Session ID. The SMF checks joined UEs. The SMF sends Multicast Session Release response to the MB-SMF

2. For each joined UEs, the SMF sends N4 Session Modification Request to the UPF. The UPF release the user plane resources and sends the N4 Session Modification Response to the SMF.
3. For each joined UEs, the SMF invokes Namf_Communicate_N1N2MessageTransfer to the AMF. The N1 SM container indicates MBS session release. In N2 SM information, the SMF informs the NG-RAN to remove the UE from the MBS session.

4. The AMF sends N2 Request to the NG-RAN

5. The NG-RAN transports the N1 SM container (PDU Session Modification Command) to the UE.

6. The NG-RAN performs radio resource modification. If there are no joined UEs in the MBS session, the NG-RAN releases the radio resources.
The radio resource may already have been released by the NG-RAN when the Multicast Session Deactivation Request is received
7. If no joined UEs in the MBS session, for unicast transport of N3mb, the NG-RAN initiates the DL tunnel release towards MB-UPF via AMF and MB-SMF. For multicast transportation of N3mb, the NG-RAN performs IGMP/MLD Leave for the MBS session.
8. The NG-RAN sends N2 Response to the AMF. If no joined UEs in the MBS session, the MBS Session context is removed from the NG-RAN.
9. The AMF transfers the N2 message received in step 8 to the SMF via the Nsmf_PDUSession_UpdateSMContext service operation. The SMF removes the UE from the MBS Session.
Comparison:

Option-1 is not optimized. The radio resource release of shared delivery can only be triggered when the last joined UE is removed from the MBS session by the MB-SMF.

Option-2 and Option-3 are optimized, so that the radio resources of the MBS session can be released as early as possible.
Option-2 requires the NG-RAN to recognize MBS session activity from the PDU session level messages and take actions. It relies on the PDU session level messages to transfer the MBS session state change information. It brings some complexity in NG-RAN.
Option-3 utilizes the multicast session deactivation procedure to allow NG-RAN to be able to release radio resources. It requires that MB-SMF should be aware of the involved NG-RANs, or the MB-SMF should be aware of the involved AMFs and the AMFs should be area of the involved NG-RANs.
[Proposal-2]: If the multicast session deactivation optimization is concluded to be sent from MB-SMF to AMF to NG-RAN, Option-3 is recommended. Otherwise, Option-1 is recommended.
Update in r01:

Adopt group paging (from S2-2104396) instead of individual paging, MBS_MT_Reachability is replaced by MBS_Session_Notification to avoid possible confusion as MT_Reachability for non-SMS is intended for scenarios, e.g. MICO, PSM.
It’s proposed to adopt Option-3(it may need be revisited later)
Proposal

It is proposed to update TS 23.247 v0.2.0 as follows based on Option-3:
* * * Start of change* * * 
7.2.2.X
SMF removing joined UEs from MBS session
When the SMF receives the multicast session release request from the MB-SMF, the SMF initiated procedures to remove joined UEs from the MBS session.
NOTE: 
For the active MBS session, the MB-SMF can triggers Multicast Session Deactivation towards the NG-RAN via the AMF to release radio resources of the MBS session as specified in step 3 to step 7 in clause 7.2.5.3, prior to or in parallel with sending multicast session release request to the SMF.]
Editor's note: Whether the MB-SMF triggers radio resource release procedure is necessary is FFS, i.e. the radio resource release can also be done as part of the UE multicast session release procedure and not need be as an additional procedure.
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Figure 7.2.2.X-1: SMF removing joined UEs from MBS session
0. The MB-SMF triggers the NG-RANs via the AMFs to release radio resources for the MBS session. Same procedure as defined in step 3-7 in clause 7.2.5.3 is used.
1.
The SMF receives Multicast Session Release request from the MB-SMF with MBS Session ID. The SMF checks joined UEs. The SMF sends Multicast Session Release response to the MB-SMF.
2. The SMF triggers the UE to be reachable. Same procedure as defined in step 3-7 in clause 7.2.5.2 is used.
3. For each joined UEs, the SMF invokes Namf_Communicate_N1N2MessageTransfer to the AMF. The N1 SM container indicates MBS session release. In N2 SM information, the SMF informs the NG-RAN to remove the UE from the MBS session.
4. The AMF sends N2 Request to the NG-RAN.

5. The NG-RAN transports the N1 SM container (PDU Session Modification Command) to the UE.

6. The NG-RAN performs radio resource modification. If no joined UEs in the MBS session, the NG-RAN release the radio resources.
7. 
If no joined UEs in the MBS session, for unicast transport of N3mb, the NG-RAN initiates the DL tunnel release towards MB-UPF via AMF and MB-SMF. For multicast transportation of N3mb, the NG-RAN perform IGMP/MLD Leave for the MBS session.

8.
The NG-RAN sends N2 Response to the AMF. If no joined UEs in the MBS session, the MBS Session context is removed from the NG-RAN.
9. The AMF transfers the N2 message received in step 8 to the SMF via the Nsmf_PDUSession_UpdateSMContext service operation. The SMF removes the UE from the MBS Session
* * * End of changes * * * 
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