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Abstract: This contribution do further clarification for MBS session activation and deactivation.
1. Discussion
In section 7.2.5 of TS 23.247, several Editor’s Notes related to MBS session activation and deactivation for 5GC Individual MBS traffic delivery need to be addressed.

“Editor's note: How to handle the tunnels between UPFs and MB-UPF is FFS.”
After MBS session deactivation, the associated QoS flow for MBS data packet transmission from the UPF (PSA) to the NG-RAN node is released. It is not needed to maintain the associated QoS flow due to UE mobility. The shared tunnel between UPF and MB-UPF is only used when the MBS session is activated again and the UE camps in the MBS non-supporting cell. It is possible that all the group member UE(s), which are served by the shared tunnel between UPF and MB-UPF, move to supporting 5MBS NG-RAN node(s), i.e. shared MBS delivery is used. Thus it is proposed to release the UPF (PSA) resource of the UE after the MBS session deactivation. 
Proposal 1: After MBS session deactivation, the tunnel between UPF and MB-UPF is removed.

“Editor's note:  How SMFs release resources for 5GC Individual MBS traffic delivery is FFS.”
When individual delivery is used, the MBS related SDF(s) is bound to the associated QoS flow within the associated PDU session. To inject the MBS data to associated PDU session for individual delivery, per the existing PDU session modification procedure, the SMF need send the N4 message to PSA to bind the MBS related SDF(s) to the associated QoS flow. Also the SMF need send the associated QoS flow related N2 SM Info to NG-RAN and send the associated QoS flow related N1 container to UE. 
For MBS session deactivation, following issue are discussed: 
(1) How to handle the SM context at the UE side?
The issue is whether the N1 container (removing the associated QoS flow) should be sent to UE since this will bring extra signalling overhead, e.g. additional signalling exchange with UE when activation is triggered. Considering when the UE camps at the MBS supporting cell no N1 message to UE, it is proposed not remove the associated QoS flow from the SM context of the UE. There are following two alternatives:
· Option 1: SMF remove the associated QoS flow information in PSA and NG-RAN, and not send the N1 message to UE.  
· Option 2: SMF remove the associated QoS flow information in PSA and NG-RAN, the SMF sends N1 message with the skip indication to UE. From the skip indication the UE know the intention of this N1 message (i.e., not for real SM context update), UE can neglect this N1 message and keep the related SM context.     
Compared with approach#2, approach#1 has more signalling efficiency as it not need additional N1 message level interaction with UE. 
(2) How to handle the UE context in PSA?
As indicated in Proposal 1, the SMF indicate PSA to remove the associated QoS flow and release the shared tunnel between the UPF and MB-UPF. 
(3) How to handle the UE/MBS Session context in NG-RAN?
If the shared tunnel is alive, the MB-SMF sends MBS Session deactivation Request (TMGI) to the NG-RAN nodes via the AMFs. NG-RAN sets the MBS session state of the indicated TMGI as inactive. The NG-RAN will not release the MBS session context and the allocated radio resources for MBS session are released. 
For the inactive MBS session, the NG-RAN remove the associated QoS flow from the UE context.
If later, UE become CM-IDLE, the NG-RAN node remove the UE from MBS session context. If there are no UE(s) in the MBS session context, e.g., due to all become CM-IDLE, the NG-RAN trigger to release the shared tunnel delivery.
(4) How to handle the subsequent handover?
For the subsequent handover, it do as following: 
· For the MBS supporting target NG-RAN node, the MBS session can be handed over to the target NG-RAN node and the shared tunnel will be established as usual. And the target NG-RAN node create the MBS session context if needed and mark the related MBS session as inactive state. 
· For the non-MBS supporting target NG-RAN node, the unicast QoS flow are not allocated due to no associated QoS flow information is received and the MBS session information is ignored. 
(5) How to handle the associated PDU session activation?
After MBS session deactivation and before the next time MBS session activation, it may happen that the associated PDU session move to inactivate state, e.g. due to AN Release, and then move back to activate state. 
When the associated PDU session is activated again the SMF knows the MBS session is in inactive state, SMF sends the MBS session information without the associated QoS flow related N2 SM Info to NG-RAN. The MBS session information indicate that this MBS session is inactive state: 
· For the MBS supporting NG-RAN node, the NG-RAN establish the shared tunnel with the MB-UPF as usual. However as the MBS session is inactive state, the NG-RAN node will not allocate radio resource.
· For the non-MBS supporting NG-RAN node, the unicast QoS flow are not allocated due to no associated QoS flow information and the MBS session information is ignored. 
Proposal 2: After MBS session deactivation is triggered: 
· The MB-SMF indicate to MB-UPF for buffering and notifying the next time arrival of multicast MBS session data. 
· The SMF updates the MBS session state as inactive state. For UE in shared delivery no other operation is required. For individual delivery, the SMF removes the associated QoS flow information in NG-RAN and do not send N1 message to UE. The SMF also remove the associated QoS flow information from the PSA. 
· For shared delivery, the MB-SMF send sends MBS Session deactivation Request (TMGI) to the NG-RAN nodes via the AMFs. The NG-RAN will not release the MBS session context but mark it as inactive, and the radio resources are no longer kept. The NG-RAN remove the associated QoS flow information for the UE(s) in the UE context. 
Proposal 3: After MBS session deactivation, in case the handover procedure the associated QoS flow cannot be handed over to the target NG-RAN.
Proposal 4: After MBS session deactivation, if the associated PDU session change to activated state, SMF does not to sends the associated QoS flow related N2 SM Info to NG-RAN.

 “Editor's note:  How to set up individual delivery resource (which was released at MBS Session Deactivation) is FFS.”
For MBS session activation, following issue are discussed.
(1) How to activate the MBS session?
If the shared tunnel is still alive, the MB-SMF sends MBS Session deactivation Request (TMGI) to NG-RAN nodes via the AMFs.
SMF receive the MBS session activation notification, the SMF set the indicated MBS session state to “active”. Based on the received TMGI, SMF finds the list of UEs that joined the MBS session identified by the TMGI. For the user plane of the associated PDU session(s) of the UE(s) with respect to TMGI are activated already, if the individual delivery is required to be supported in the network, SMF sends the associated QoS flow information of those UE to NG-RAN via N2 SM info.
Proposal 5: For MBS session activation, for the user plane of the associated PDU session(s) of the UE(s) with respect to TMGI are activated already, if the individual delivery is required to be supported in the network, SMF send the associated QoS flow information of those UE to NG-RAN via N2 SM info.

The interaction between the SMF<> MB-SMF and AMF<> MB-SMF change to the related service name: 
MB-SMF SMF,  Session activation notification:  Nmbsmf_Information_Notify
MB-SMF AMF,  Session activation notification:  Namf_MBSSession_Update Request, defined in S2-2106077. 
2. Proposal
[bookmark: _Toc73941304]It is proposed to capture the following changes vs. TS 23.247.

[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc73941222][bookmark: _Toc70079015][bookmark: _Toc19103482]4.3	Multicast session state model
The following illustrate the states for the multicast session:
-	Configured state: Information about the multicast session (e.g. QoS information) is configured in 5GC NFs (e.g. MB-SMF) serving the multicast session, but no User Plane resources towards NG-RAN are reserved and no MBS data can be transmitted. A TMGI can be allocated for the multicast session. UEs may be allowed to join (subject to authorization check and configuration), but the first accepted UE join request will trigger the multicast session establishment towards the NG-RAN and the UE.
NOTE 1:	The SMF is not involved in the multicast session while the multicast session is in configured state, but this state affects the MB-SMF.
NOTE 2:	There may be several sub-states in the configured state, e.g. TMGI requested, or information about the multicast session provided.
-	Active state: Multicast session is established and MBS data can be transmitted to the UEs that have joined the multicast session. UEs are allowed to join the multicast session (subject to authorization check). 5GC resources and radio resources for the multicast session are reserved for UEs that joined the multicast session.
-	Inactive state: Multicast session is established but no MBS data are transmitted to the UEs that have joined the multicast session. UEs that joined the multicast session may be in CM CONNECTED or CM IDLE state. UEs are allowed to join the multicast session (subject to authorization check).
NOTE 3:	When the MBS session is in Inactive state, the associated PDU Session activation handling during the service request procedure is defined in clause 7.2.5.3. 
The following procedures are defined which result in transition of the multicast session state:
-	Multicast Session Configuration: The AF provides information about the multicast session and optionally request the allocation of a TMGI. Alternatively, there is network-internal configuration of the multicast session. Only resources at MB-SMF, NEF and MB-UPF are reserved and no multicast data are transmitted. The configuration may indicate whether the multicast session may be established in active or inactive state and when a multicast session can become active. The AF may provide configuration in several steps, e.g. to first request TMGI and then provide full information about the multicast session and allow it to be established. Multicast session state transitions from NULL to Configured state.
NOTE 34:	A multicast session can also be configured by the operator via OAM or be established without prior configuration.
Editor's note:	How the procedure works if multicast session is configured by the operator or established without prior configuration is FFS.
-	Multicast Session Establishment: When the join request of the first UE for the multicast session is accepted, the multicast session is established towards the NG-RAN node and the UE. Multicast session state transitions from NULL or Configured state to either Inactive or Active state.
-	Multicast Session Activation: Triggered by the 5GC, the radio resources for the multicast session are established and multicast session data starts to be transmitted to the UE.UEs in CM-IDLE state and CM-CONNECTED with RRC Inactive state that joined the multicast session are notified. Activation can be triggered by AF request or data notification from the MB-UPF. Multicast session state transitions from Inactive state to Active state.
-	Multicast Session Deactivation: Triggered by the 5GC, the radio resources for the multicast session are released and multicast session data stops to be transmitted to the UE. Deactivation can be triggered by AF request or no reception of multicast data by the MB-UPF. Multicast session state transitions from Active to Inactive state. 

* * * * Second change * * * *
[bookmark: _Toc73941291]7.2.3.X	Xn/N2 based handover for inactive MBS session
If the MBS session in "Inactive" state, comparing the handover procedure for the MBS session in "Active" state, the difference is as following:
· The associated QoS flow(s) are not provided to the target NG-RAN node in RAN container.
· The SMF does not provide the associated QoS flow(s) information to the target NG-RAN node in the N2 SM Information.  
After the handover procedure as usual the shared tunnel between the MB-UPF and NG-RAN node for shared delivery and the MBS Session context are established and created at the target NG-RAN node if needed. However the tunnel between the UPF (PSA) and NG-RAN node does not include the associated QoS flow(s), i.e. the individual delivery is not ready. 
* * * *Third change * * * *
7.2.5	MBS session activation and deactivation
7.2.5.1	General
MBS Session activation procedure is for multicast only. MBS Session activation procedure is triggered by MB-SMF, when it receives the notification from MB-UPF for the downlink MBS DL data, or when it receives the request directly from AF or via NEF. The MBS Session activation procedure is used for activating the resources for MBS data at NG-RAN node. The multicast session state transits from inactive to active after MBS Session activation procedure, see clause 4.3.
MBS Session deactivation procedure is for multicast only. MBS Session deactivation procedure is triggered by MB-SMF, when it receives the notification from MB-UPF in the case of no downlink data to be transmitted, or when it receives the request directly from AF or via NEF. The MBS Session deactivation procedure is used for deactivating the resources for MBS data at NG-RAN node. The multicast session state transits from active to inactive after MBS Session deactivation procedure, see clause 4.3.
7.2.5.2	MBS session activation procedure
The following can trigger the MBS session activation procedure:
-	AF requests MB-SMF to activate the MBS session;
-	MB-UPF receives the multicast data and notifies MB-SMF.
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MB-SMF
3. MBS_Session_Notification request ()
5. AMF pages idle mode UEs
6. Service request ()
7. MBS_Session_Notification response ()
8. Namf_Communication_N1N2MessageTransfer ()
9. N2 request (N2 SM)
12. NGAP activation message (TMGI)
4. MBS_Session_Notification response ()
13. NGAP activation message (TMGI)
UPF
15. N4mb Session Modification
MB-UPF
10a. Establishment of 5GC shared MBS traffic delivery in clause 7.2.1.4
10b. Steps 9 to 12 as defined in clause 7.2.1.3
1. MB-SMF triggers session activation
11. Namf_MBSSession_Update Request (TMGI)
14. Namf_MBSSession_Update Response (TMGI)
2. Nmbsmf_Information_Notify (TMGI)

Figure 7.2.5.2-1: MBS session activation procedure
Editor's note:	How to set up individual delivery resource (which was released at MBS Session Deactivation) is FFS.
Editor's note:	service operations of messages are FFS.
1.	The procedure may be triggered by the following events:
-	When MB-UPF receives downlink data for a MBS session, based on the instruction from MB-SMF (as described in clause 7.2.5.3), MB-UPF sends MB-N4mb Notification (N4 Session ID) to the MB-SMF for indicating the arrival of DL MBS dataactivating the MBS session.
-	AF sends MBS Activation request (TMGI) to the MB-SMF directly or via NEF.
2.	MB-SMF sends Session activation notification Nmbsmf_Information_Notify (TMGI) to SMF(s), the SMF set the indicated MBS session state as "Active" state.
Based on the received TMGI, SMF finds the list of UEs that joined the MBS session identified by the TMGI. If SMF determines the user plane of the associated PDU session(s) of the UE(s) with respect to TMGI are activated already, steps 3-79 will be skipped for those UE.
3.	SMF sends MBS_Session_Notification Request to AMF, with including (UE list, TMGI).
After receiving the request, for each UE in the list, the AMF determines CM state of the UE: see steps 4 - 7.
4.	[Optional] If the UE involved in the MBS Session is in CM-CONNECTED state, the AMF responds the list of the UE involved in the MBS Session and in CM-CONNECTED state, using MBS_Session_Notification Response (UE list). Step 5-6 will not be executed for that UEs in the list.
5.	[Optional] If AMF determines that there are any UEs in CM-IDLE state and involved in the MBS Session, and AMF figures out the paging area considering all the UE(s), which need be paged. The AMF sends a paging request message to the NG-RAN node(s) belonging to this Paging Area with the TMGI as the identifier to be paged if the related NG-RAN node(s) support the MBS session.
NOTE 1:	The details of the paging are specified by the RAN WGs.
6.	The UE in CM-IDLE state sends Service Request message to AMF, see clause 4.2.3 of TS 23.502 [6].
7.	After receiving the Service Request sent by the UE, the AMF responds to MB-SMF with MBS_Session_Notification Response (UE ID) message.
8.	For those UE(s) which the associated PDU Session is activated before step 2 and if the individual delivery is not required to be supported in the network, step 8-9 are skipped. 
After receiving MBS_Session_Notification Response message, SMF determines the related UE is in CM-Connected CONNECTED sState and sends Namf_Communication_N1N2MessageTransfer (N2 SM message (MBS Session identifier, associated QoS profiles, mapping information between the unicast QoS flow and multicast QoS flow) to AMF for the UE which is identified in step 3. The mapping information between the unicast QoS flow and multicast QoS flow is included to support the 5GC Individual MBS traffic delivery.	
9.	AMF sends N2 request message (N2 SM message (MBS Session identifier, associated QoS profiles, mapping information between the unicast QoS flow and multicast QoS flow) to the RAN node.
10a. If the shared tunnel has not been established before, the shared tunnel is established at this step, as steps 7a to 7e defined in clause 7.2.1.43. In addition, NG-RAN responses to SMF, as steps 9 to 12 defined in clause 7.2.1.3. The NG-RAN configures UE with RRC messages if needed.
10b. NG-RAN responses to SMF as steps 9 to 12 defined in clause 7.2.1.3. If 5GC Individual MBS traffic delivery is used, the related associated QoS flow are set up.
11.	If the MB-SMF finds there are shared tunnel established, step11-15 are performed. The MB-SMF sends Session Activation Namf_MBSSession_Update Request (Activation, TMGI) to the AMF for those NG-RAN node(s), which have shared tunnel with MB-UPF.
NOTE 2:	The messages in step 10 11 and 11 12 is MBS-specific messages and it is possible that the AMF(s) in step 10 are not associate to any UEs involved in the MBS Session.
12.	AMF sends NGAP activation message (TMGI) to the RAN nodes.
13.	RAN nodes responses to AMF by NGAP activation response message.
14.	AMF to MB-SMF: Namf_MBSSession_Update Response (TMGI).
15.	MB-SMF send N4mb Session Modification Request to MB-UPF. MB-UPF responses to MB-SMF with N4mb Session Modification Response acknowledging the MB-SMF request. See clause 4.4 for more details.
To avoid potential packet loss for some UEs, i.e. waiting the completion of shared tunnel establishment, MB-SMF may delay sending the N4mb Session Modification message in step 10a and 15.
NOTE 3: The delay value is configured in the MB-SMF locally and implementation specific.
Editor's note:	It is FFS that if messages 11, 12 are sent only to the NG-RAN nodes for which the MB-N3 is setup at step 10.
Editor's note:	Whether it is the AMF or the MB-SMF that stores RAN ID for the interaction with RAN in step 11 needs to align with clause 7.2.1.
[bookmark: _Toc73941305]7.2.5.3	MBS session deactivation procedure
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RAN
AMF
SMF
MB-SMF
4. Namf_MBSSession_Update request (TMGI)
6. RAN node sets the MBS session state to inactive
7. NGAP deactivation response message (TMGI)

5. NGAP deactivation request message (TMGI)

8. Namf_MBSSession_Update response (TMGI)
3. Nmbsmf_Information_Notify (TMGI)
UPF
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9. Step 3a and steps 4~8 in clause 4.3.3.2 of TS 23.502 are performed without send N1 message
1. MB-SMF triggers session deactivation

Figure 7.2.5.3-1: MBS session deactivation procedure.
Editor's note:	 Service operation of messages are FFS.
1.	The procedure may be triggered by the following events:
-	When MB-UPF detects there is no data receives for the MBS Session, MB-UPF sends MB-N4 Notification (N4 Session ID) to the MB-SMF for deactivating the MBS session.
-	AF sends MBS Deactivation request (TMGI) to the MB-SMF directly or via NEF.
2.  MB-SMF send N4mb Session Modification Request to MB-UPF (TMGI, indication for buffering and notifying MB-SMF). See clause 4.4 of TS 23.502 [6] for more details. 
MB-UPF to MB-SMF: N4mb Session Modification Response acknowledging the MB-SMF request.
The MB-SMF also indicate to MB-UPF to remove the shared tunnel between UPF and MB-UPF, which is used for Individual MBS traffic delivery.
32.	The MB-SMF sends MBS Session deactivation Nmbsmf_Information_Notify request (TMGI) to the SMFs.
Based on the received TMGI, the SMF set the indicated MBS session state to "Inactive" state.
· If SMF find there exist UE(s) joined the indicated MBS session use 5GC Individual MBS traffic delivery, step 9 is performed for those UE(s).
· If SMF find there are no UE(s) joined the indicated MBS session use 5GC Individual MBS traffic delivery, no further operation for SMF is required.
	For 5GC Individual MBS traffic delivery, the SMFs trigger the removal of the unicast QoS flows at NG-RAN node, which is used for the transmission of MBS session identified by the TMGI.
Editor's note:	How SMFs release resources for 5GC Individual MBS traffic delivery is FFS.
Editor's note:	How to handle the tunnels between UPFs and MB-UPF is FFS.
43.	If the MB-SMF finds there are shared tunnel established, tThe MB-SMF sends MBS Session deactivation Namf_MBSSession_Update Request (Deactivation, TMGI) to the AMFs.
54.	The AMF sends NGAP deactivation request message (TMGI) to the RAN nodes.
Editor's note:	Whether it is the AMF or the MB-SMF that stores RAN ID for the interaction with RAN in step 3 needs to align with clause 7.2.1.
65.	NG-RAN sets the MBS session state with respect to TMGI to inactive state. In this procedure, the NG-RAN will not release the MBS session context, and MB-N3 tunnel for the MBS session. 
If the UE(s) in MBS session context become CM-IDLE and no UE(s) in the MBS session context, the NG-RAN triggered 7.2.2.4 to release the shared delivery.
Editor's note:	Whether the NG-RAN removes the MBS Session Context or mark it as inactive requires RAN collaboration.
76.	NG-RAN acknowledges the NGAP deactivation Response message.
87.	The AMF invokes MBS Session deactivationNamf_MBSSession_Update Response to acknowledge the service for MB-SMF.
9. 	For those UE(s) which the 5GC individual delivery is used, step 3a and steps 4-8 in clause 4.3.3.2 of TS 23.502 [6] are performed to remove the associated QoS flow from the associated PDU session in NG-RAN and PSA with the difference that the SMF does not send N1 message to UE.

When the MBS session is "Inactive" state and handover procedure is triggered, it is defined in clause 7.2.3.X. For the next time when the associated PDU session is activated again, the SMF sends the MBS session information without the associated QoS flow related N2 SM Info to NG-RAN. The MBS session information indicate that this MBS session is "Inactive" state: 
· For the MBS supporting NG-RAN node, the NG-RAN establish the shared tunnel with the MB-UPF as usual. However, as the MBS session is inactive state, the NG-RAN node will not allocate related radio resource.
· For the non-MBS supporting NG-RAN node, the unicast QoS flow are not allocated due to no associated QoS flow information.
* * * * End of changes * * * *
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