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-   when the AF sends explicit request, or 
-   when the MB-SMF receives notification from the MB-UPF of downlink data transmission detected or not detected if the MB-UPF has been instructed by the MB-SMF to monitor downlink data transmission. This is also called “MB-SMF/MB-UPF triggered MBS Session activation/deactivation” in this paper.
For public safety, SA6 express their concern of possible packet loss in LS S2-2303985/S6-231018 if the MBS Session deactivation is controlled by both the AF and the MB-SMF/MB-UPF, see below:
In SA6 there were concerns that packet loss could happen in multicast MBS delivery due to AF being not aware of the multicast MBS session state in some cases, e.g.:
-	A talker starts to speak to the group after a silent period with no DL media. The media packet from the talker needs to be delivered via the multicast MBS session.
-	The multicast MBS session is configured and the group members have joined in advance. After a while, the application layer signalling, e.g., group call request, MapGroupToSessionStream, floor taken needs to be delivered via the multicast MBS session.
During the silent period without DL media, the multicast MBS session used for this group communication might become inactive and the joined UEs become IDLE. The new DL packets trigger the multicast MBS session being activated and the IDLE UEs being paged. However, not all the UEs become CONNECTED at the same time. The late CONNECTED UEs will lose the packet as the NG-RAN will start to transmit the packet when the first UE becomes CONNECTED which triggers the shared delivery restoring again.
To address the SA6’s concern, there may be different solution options from 5GC perspective:
Option-1 The MB-SMF notifies the AF when the MBS session is deactivated due to MBS data inactivity detected/reported by the MB-UPF. The AF responsible for mission critical service needs to activate the MBS Session first and then initiates the application layer signalling (e.g., group call request) that needs to be delivered via the multicast MBS session.     
Option-2 For multicast MBS session used for mission critical service, the MB-SMF/MB-UPF triggered MBS Session deactivation/activation needs to be suppressed, which means that the MB-SMF does not instruct the MB-UPF to monitor the downlink data transmission. The MB-SMF can make decisiion in either of the following ways: 
Option-2a: The MB-SMF decides not to instruct the MB-UPF to monitor the downlink data transmission if the mission critical 5QI values (as specified in TS 23.501 clause 5.7.4) are used for the multicast MBS Session.
Or
Option-2b: The MB-SMF decides not to instruct the MB-UPF to monitor the downlink data transmission if a new indication from the mission critical AF is received indicating that the AF is in full control of the multicast MBS Session state (active/inactive). 
Option-3: MB-UPF buffer the DL data

In Option-1, as the activation/deactivation of a multicast MBS Session is controlled by both the MB-SMF/MB-UPF and the AF, there may be a situation that the MB-SMF deactivates the MBS Session based on MB-UPF reported data inactivity, but the AF has not received the notification of MBS Session deactivation yet and starts the application layer signaling (e.g., group call request), and in this case the concern from SA6 is not addressed.
In Option-2, 
The AF has the full control of MBS session state (inactive or inactive). The AF can start the application layer signaling if the AF didn’t trigger the MBS Session deactivation procedure previously, and therefore less delay (e.g., to the group call setup) will be introduced. 
In addition, Option-2 is more optimized in signaling as it does not require AF to subscribe to MB-SMF about the MBS session status (but Option-1 requires the subscription/notification). 
If the AF does not have MBS data to send for a period, the AF can choose to deactivate the MBS Session or even delete the MBS Session.
In Option-3, the additional latency for MCPTT group call resulted from the buffering may be unacceptable.
Based on the above, it is proposed to adoption Option-2. Whether to go for Option-2a or -2b, it can be decided by the meeting discussion.
S2-2306446 may be referenced for more discussion.
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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923]* * * Option-2a: Start of Changes * * * 
[bookmark: _Toc131154910]7.2.5	MBS session activation and deactivation
[bookmark: _Toc131154911]7.2.5.1	General
The MBS Session activation and deactivation procedures is forapply to multicast MBS Session only. 
The MBS Session activation procedure is may be triggered by MB-SMF, when it the MB-SMF receives the notification from MB-UPF for the downlink MBS DL data, or when it the MB-SMF 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. The MBS Session deactivation procedure is may be triggered by MB-SMF, when itthe MB-SMF receives the notification from MB-UPF in the case that there is no downlink data to be transmitted for some duration, or when itthe MB-SMF 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.
The trigger for MBS Session activation/deactivation procedure based on MB-UPF notification of the avalability of downlink data may be suppressed, e.g.  for mission critical service which is determined based on 5QI values (as specified in TS 23.501 [5]).
NOTE: Suppressing the MB-SMF/MB-UPF implies that the AF can have the full control of the MBS Session state. 
[bookmark: _Toc131154912]7.2.5.2	MBS session activation procedure
The following can trigger the MBS session activation procedure:
-	AF requests the MB-SMF to activate the MBS session either directly or via NEF;
-	MB-UPF receives the multicast data and notifies MB-SMF. This trigger may be suppressed e.g., for mission critical service.


Figure 7.2.5.2-1: MBS session activation procedure
In this procedure, steps 11 to 15 are executed if the MB-SMF finds out there are shared tunnel established. Steps 11 to 15, if needed, are executed in parallel with steps 2 to 10.
1.	The procedure may be triggered by the following events:
-	When the MB-UPF receives downlink data for a multicast MBS session, based on the instruction from the MB-SMF (as described in clause 7.2.5.3), the MB-UPF sends N4mb Notification (N4 Session ID) to the MB-SMF for indicating the arrival of DL MBS data.
-	The AF sends MBS Activation request (TMGI) to the MB-SMF directly or via NEF.
2.	MB-SMF sends Nmbsmf_MBSSession_ContextStatusNotify (MBS Session ID, multicast session state = Active) to SMF(s).
	The SMF sets the related multicast MBS session state to Active and finds out the list of UEs that joined the multicast MBS session identified by the related TMGI. If the SMF determines the user plane of the associated PDU session(s) of the UE(s) with respect to the TMGI are activated already, steps 3-8a will be skipped for those UE(s), i.e. executed from step 8b.
3.	The SMF invokes Namf_MT_EnableGroupReachability Request (List of UEs, [PDU Session ID of the associated PDU Sessions], TMGI, [UE reachability Notification Address], [most demanding ARP, 5QI of all MBS QoS Flow within MBS session])) to AMF(s). When later UE is reachable, the UE reachability Notification Address is used by the AMF to identify and notify the related SMF.
After receiving the request, for each UE in the list, the AMF determines CM state of the UE: see steps 4 - 7.
4a.	If there are UEs involved in the multicast MBS Session and in CM-CONNECTED state, the AMF indicates those UEs to the SMF, using Namf_MT_EnableGroupReachability Response (UE list). Otherwise, the response does not include UE list.
4b.	For each UE in the UE list included in step 4a, if the QoS profile(s) for associated PDU Session has not yet been provided, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information (PDU Session ID, MBS Session ID, [QoS profile(s) for associated QoS flow(s)], [mapping information between the unicast QoS flow and multicast QoS flow])) to the AMF for the UE which is identified in step 4a. The associated unicast QoS Flow(s) as well as the mapping information between the unicast QoS Flow(s) and multicast QoS Flow(s) are included to support the 5GC Individual MBS traffic delivery.
	The procedure continues at step 9.
5.	[Conditional] If AMF determines that there are UEs in CM-IDLE state and involved in the multicast MBS Session, the AMF figures out the paging area covering all the registration areas of those UE(s), which need to be paged. The AMF may apply paging differentiation as specified in clause 6.12. The AMF sends a Multicast Group paging request message to the NG-RAN node(s) belonging to this Multicast Paging Area with the involved UE list and TMGI as the identifier to be paged if the related NG-RAN node(s) support MBS. If the AMF knows that the NG-RAN node(s) do not support MBS based on configuration, the AMF sends Paging message(s) to the NG-RAN node(s) per UE as described in step 4b in clause 4.2.3.3 of TS 23.502 [6].
NOTE 1:	In addition to the paging in clause 6.12, other paging strategies is up to AMF implementation.
NOTE 2:	The details of the paging are specified by the RAN WGs.
6.	Receiving the paging, the UE(s) in CM-IDLE state sends Service Request message to the AMF, see clause 4.2.3 of TS 23.502 [6].
NOTE 3:	Step 6 for a UE can be parallel to step 5 for another UE(s), which has not received any paging yet.
7a/7b.	After receiving the Service Request sent by the UE(s),
-	Either based on the received PDU Session ID in step 3, the AMF identifies the related SMF and invokes Nsmf_PDUSession_UpdateSMContext request. The procedure continues at step 9; or:
-	Based on the received UE reachability Notification Address in step 3, the AMF identifies and notifies the related SMF of the UE(s), which are reachable now and the Location Information, by using the Namf_MT_UEReachabilityInfoNotify message. In this case, it can be a separated notification or combined with step 8.
8a.	For UE(s) that do not respond to paging, the AMF informs the SMF of the paging failure in Namf_MT_UEReachabilityInfoNotify.
8b.	For UE(s) that is indicated as reachable via the Namf_MT_UEReachabilityInfoNotify message, or user plane of the associated PDU session is activated already but the QoS profile(s) for associated QoS flow(s) needs to be provided for the PDU session, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information ()) to the AMF same as described in step 4b.
9.	The AMF sends N2 request message (N2 SM information ()) to the RAN node.
NOTE 4:	A joined UE is not able to receive MBS data if NG-RAN rejects the PDU Session Resource setup request (due to implementation specific reasons, e.g. activation of user plane fails due to the number of UEs reaching a limit).
10a.	If the shared tunnel has not been established before, the shared tunnel is established at this step, as defined in clause 7.2.1.4. The NG-RAN configures UE with RRC messages if needed.
10b.	Steps 8 to 12 defined in clause 7.2.1.3 are performed. If 5GC Individual MBS traffic delivery is used, the SMF configures the UPF for individual delivery and if necessary, requests the MB-SMF to configure the MB-UPF to send multicast data to the UPF.
11.	If the MB-SMF finds out there are shared tunnel established, step11-15 are performed. The MB-SMF invokes Namf_MBSCommunication_N2MessageTransfer Request (TMGI, N2 SM Information (Activation, TMGI)) to the AMF for those NG-RAN nodes, which have shared tunnel with MB-UPF. This step may be performed in parallel with step 2.
NOTE 5:	The messages in steps 10a, 11 and 12 are MBS-specific and it is possible that the AMF(s) in steps 10a, 11 and 12 are not associate to any UEs involved in the multicast MBS Session.
12.	The AMF sends NGAP activation request message (N2 SM Information ()) to the NG-RAN nodes. For those UEs that have joined in the MBS Session and are in RRC_INACTIVE state, the RAN nodes perform RAN paging as specified in TS 38.300 [9].
13.	The NG-RAN nodes responses to AMF by NGAP activation response message. The NG-RAN nodes establish radio resources to transmit multicast MBS session data to the UE(s). The NG-RAN shall not release the radio connection of a UE that has joined into the Multicast MBS session only because no unicast traffic is received for the UE.
14.	AMF to MB-SMF: Namf_MBSCommunication_N2MessageTransfer Response ().
15.	The MB-SMF sends N4mb Session Modification Request to the MB-UPF to forward the received MBS packets. The MB-UPF responds to the MB-SMF with N4mb Session Modification Response acknowledging the MB-SMF request.
NOTE 6:	Depending on implementation, step 15 can be executed after the first successful response in step 14 to shorten the activation time, or buffering at the MB-UPF can be applied sufficiently long for the majority of RAN nodes to activate the MBS session to reduce packet loss.
[bookmark: _Toc131154913]7.2.5.3	MBS session deactivation procedure


Figure 7.2.5.3-1: MBS session deactivation procedure
In this procedure, steps 3 to 4 and steps 5 to 9 are executed in parallel.
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. This trigger may be suppressed e.g., for mission critical service.
-	AF requests the MB-SMF sends MBS Deactivation request (TMGI) to the MB-SMF to deactivate the MBS Session directly or via NEF.
2.	The MB-SMF sends an N4mb Session Modification Request (TMGI, [Buffered Downlink Traffic detection]) to the MB-UPF. The Buffered Downlink Traffic detection is requested by MB-SMF to be informed by the MB-UPF about incoming MBS data. The MB-SMF triggers MBS session activation once informed. If the MBS session is to be activated via the AF request directly, the Buffered Downlink traffic detection is not needed, but the MB-SMF still instructs the MB-UPF to stop forwarding and possibly to buffer MBS data.
	MB-UPF to MB-SMF: N4mb Session Modification Response acknowledging the MB-SMF request.
NOTE 1:	It is up to stage 3 to determine whether MB-UPF keeps the DL F-TEID(s) for N3mb and N19mb interfaces.
3.	The MB-SMF sends Nmbsmf_MBSSession_ContextStatusNotify request (MBS Session ID) to the SMFs.
	Based on the received MBS Session ID, the SMF sets the indicated multicast MBS session state to Inactive:
‐	If the SMF finds out there are UE(s) that joined the indicated multicast MBS session and use 5GC Individual MBS traffic delivery, step 4 is performed for those UE(s).
‐	If SMF find there are no UE(s) that joined the indicated MBS session and use 5GC Individual MBS traffic delivery, no further operation for SMF is required.
4a.	[Conditional] For UE(s) for which the 5GC individual delivery is used, step 3b and steps 4-8 in clause 4.3.3.2 of TS 23.502 [6] are performed to remove the associated QoS flow(s) related to the multicast MBS session.
NOTE 2:	Whether the associated QoS Flow(s) are removed from UE, NG-RAN, or only resource in NG-RAN is removed is up to implementation.
4b	[Conditional] For UE(s) for which the 5GC individual delivery is used, the related SMF(s) may keep the shared tunnel that is used for Individual MBS traffic delivery over N19mb interface. If the SMF decides to release the shared tunnel, steps 3 to 6 in clause 7.2.2.2 need to be performed.
5.	If the MB-SMF finds out there are shared tunnel established over N3mb interface, the MB-SMF sends Namf_MBSCommunication_N2MessageTransfer Request (TMGI, N2 SM information (Deactivation, TMGI)) to the AMFs.
6.	The AMF sends NGAP deactivation request message (N2 SM information ()) to the NG-RAN nodes.
7.	The NG-RAN node keeps the multicast MBS Session Context and N3mb shared tunnel for the multicast MBS session.
	If the MBS Session Context indicates no UE for the multicast MBS session (e.g. due to UE becomes CM-IDLE state), the NG-RAN triggers release of the shared delivery as described in clause 7.2.2.4.
8.	NG-RAN acknowledges the NGAP deactivation Response message.
9.	The AMF invokes Namf_MBSCommunication_N2MessageTransfer Response to acknowledge the service for MB-SMF.
When the MBS session is in "Inactive" state and handover procedure is triggered, it is defined in clause 7.2.3.6.
NOTE 3:	There is no explicit "deactivation" indication to the UE, how the UE is changed to IDLE state is defined in TS 38.300 [9].
* * * Option-2a: End of Changes * * * 





* * * Option-2b: Start of Changes * * * 
[bookmark: _Toc131154863]7.1.1.2	MBS Session Creation without PCC
This procedure is used by the AF to start the MBS Session towards 5GC and consist of TMGI allocation, and MBS session creation, and they apply to both multicast and broadcast communications unless otherwise stated.
For multicast, MBS session establishment procedure triggered by UE join requests may follow the MBS session creation procedure to reserve resources towards NG-RAN. For broadcast, the MBS session start procedure to reserve resources towards NG-RAN is triggered by the MBS session creation procedure.
For both broadcast and multicast communication, the TMGI allocation may be separated from the MBS Session creation request.
For multicast communication, TMGI allocation procedure is applicable if TMGI is used as MBS Session ID.


Figure 7.1.1.2-1: MBS Session Creation without PCC
Steps 1 to 6 are optional and only applicable if TMGI is used as MBS Session ID and required to be pre-allocated.
1.	AF sends Nnef_MBSTMGI_Allocate Request (TMGI number, [MBS service area]) message to NEF/MBSF to request allocation of a TMGI(s) to identify new MBS session(s). The MBS service area indicates the possible service area for those TMGI(s) to be allocated, which may be needed for local MBS.
NOTE 1:	Depending on the network deployment and use case, MB-SMF may receive requests from AF directly, or via NEF, or via MBSF, or via NEF and MBSF.
2.	NEF/MBSF checks authorization of AF. If geographical area information or civic address information was provided by the AF as MBS service area, NEF/MBSF performs the translation.
NOTE 2:	NEF is not required if AF is in trusted domain.
3.	NEF/MBSF discovers and selects an MB-SMF using NRF or based on local configuration, possibly based on MBS service area.
4.	NEF/MBSF sends an Nmbsmf_TMGI_Allocate Request (TMGI number) message to the MB-SMF.
5.	MB-SMF allocates TMGI(s) and returns the TMGI(s) to the NEF/MBSF via the Nmbsmf_TMGI_Allocate response (TMGI(s), expiration time).
6.	The NEF or MBSF responds to the AF by sending an Nnef_MBSTMGI_Allocate Response (TMGI(s), expiration time).
7.	The AF may perform a Service Announcement towards UEs. The AF informs UEs about MBS Session information with MBS Session ID, e.g. TMGI, SSM, and possibly other information e.g. MBS service area, session description information, etc.
	The MBS service area information can be Cell ID list, TAI list, geographical area information or civic address information. Amongst them, Cell ID list and TAI list shall only be used by AFs who reside in trust domain, and when the AFs are aware of such information.
	The UE needs to be aware if the service is broadcast or multicast to decide if JOIN is to be performed.
8.	AF of content provider may provide description for an MBS session (possibly providing information for a previously allocated TMGI to NEF via a Nnef_MBSSession_Create request ([MBS Session ID], MBS service type, MBS Service Information, [TMGI allocation request], [MBS service area], [Any UE indication], [start and end time of the MBS session], [MBS session state], [ingress transport address request indication], [Request for location-dependent session], [FSA ID(s)], [Full control of MBS session state]). If step 1-6 has not been executed before, the AF may provide an MBS Session ID containing an SSM or it may request that the network allocates an MBS Session ID (i.e., TMGI). The AF provides the MBS service type (i.e. either multicast service or broadcast service) and MBS Service Information (as defined in clause 6.14). The AF may provide the "Any UE indication" (indicating whether a multicast MBS session is "open to any UEs"), MBS service area, start and end time of the MBS session and MBS session state (active/inactive). In addition, the AF request may also indicate that the allocation of an ingress transport address is requested and that the AF request is for a location dependent MBS service.
	If geographical area information or civic address information was provided by the AF as MBS service area, NEF/MBSF translates the MBS service area to Cell ID list or TAI list.
	For broadcast communication, the AF may determine MBS FSA ID(s) for the Broadcast MBS session based on business agreements and include them in the description of the MBS session.
For multicast MBS Session, if the AF requests to have full control of MBS session state, the MBS Session activation/deactivation procedures specified in clause 7.2.5 are triggered only by the AF requests.
NOTE 3:	MBS session state is applicable for multicast MBS Session.
9.	NEF/MBSF checks authorization of content provider.
10.	NEF/MBSF discovers MB-SMF candidates and selects MB-SMF as ingress control node, possibly based on MBS service area. If a TMGI is included in step 8, NEF/MBSF finds MB-SMF based on that TMGI.
11.	NEF/MBSF sends Nmbsmf_MBSSession_Create Request ([MBS Session ID], MBS service type, [TMGI allocation request], MBS Service Information (as defined in clause 6.14), [MBS service area], [Any UE indication], [start and end time of the MBS session], [MBS session state], [ingress transport address request indication], [FSA ID(s)], [Full control of MBS session state], [multicast session security context]) to MB-SMF, to request MB-SMF to reserve ingress resources for a MBS distribution session. The NEF/MBSF forwards all parameters it has received from the AF in step 8. If the MBSF decides to insert an MBSTF into the user plane for the MBS session, it also indicates that the allocation of an ingress transport address is requested even if this was not requested in step 8. The request also includes the Any UE indication if provided in step 8. If the MBSF acts as the MBS security function for multicast as defined in TS 33.501 [20], it provides a multicast session security context for the MBS session.
	If requested to do so, or if a source specific multicast is provided as MBS Session ID in step 11, the MB-SMF allocates a TMGI.
	For broadcast communication, if no MBS FSA ID(s) have been received, the MB-SMF selects MBS FSA ID(s) for the Broadcast MBS session based on local configuration.
12.	Void.
13.	The MB-SMF derives the required QoS parameters locally based on the MBS Service Information.
14.	MB-SMF selects the MB-UPF. If the allocation of an ingress transport address was requested in step 11, the MB-SMF requests the MB-UPF to reserve user plane ingress resources. If multicast transport of the MBS data towards RAN nodes is to be used, the MB-SMF also request the MB-UPF to reserve for the outgoing data a tunnel endpoint and the related identifiers (source IP address, SSM and GTP Tunnel ID) and to forward data received at the user plane ingress resource using that tunnel endpoint.
	If the allocation of an ingress transport address was not requested in step 11, the MB-SMF provides the SSM received as MBS Session ID to the MB-UPF and requests the MB-UPF to join the corresponding multicast tree from the content provider. The MB-SMF may also defer the configuration to join the corresponding multicast tree e.g. based on information that the session is inactive, service requirements and MBS start/end time until receiving the first query for the MBS session as part of the establishment procedure in clause 7.2.1.3, or until receiving a request to activate the MBS session via the MBS Session Update procedure in clause 7.1.1.6.
15.	If requested, MB-UPF selects an ingress address (IP address and port) and a tunnel endpoint for the outgoing data and provides it to MB-SMF.
16.	MB-SMF indicates the possibly allocated ingress address to the NEF/MBSF. MB-SMF may include TMGI if it is allocated in step 11. For broadcast communication, the MB-SMF includes any MBS FSA ID(s) selected in step 11. It also indicates the success or failure of reserving transmission resources.
16a.	If a source specific multicast address is provided as MBS Session ID in step 11, the MB-SMF updates its NF profile at the NRF with the serving MBS Session ID. If an MBS service area was received in step 11, the MB-SMF updates its NF profile at the NRF with that information.
NOTE 3:	If TMGI is used to represent an MBS Session, MB-SMF does not need to update NRF if the TMGI range(s) supported by an MB-SMF is already included in the MB-SMF profile when MB-SMF register itself into NRF.
17.	For broadcast communication, the MB-SMF continues the procedure towards the AMF and NG-RAN as specified in clause 7.3.1 to request the allocation of resources to for the transmission of the broadcast session.
18.	[Optional] If the MBSF decides to use an MBSTF, the NEF/MBSF provides the ingress address received in step 16 towards the MBSTF as DL destination. If the allocation of an ingress transport address was requested in step 8, the MBSF requests the MBSTF to allocate the user plane ingress resources. If the allocation of an ingress transport address was not requested in step 8, the MBSF provides the SSM received as Multicast session ID in step 8 and requests the MBSTF to join the corresponding multicast tree from the content provider.
19.	[Conditional on step 19]	If requested, the MBSTF selects an ingress address (IP address and port) and provides it to NEF/MBSF.
20.	The NEF/MBSF-C indicates the possibly allocated ingress address and other parameters (e.g. TMGI) to the AF via an Nnef_MBSSession_Create response ([TMGI], [Allocated ingress address])). If MBS Session ID is not provided in step 8, or the MBS Session ID is SSM, the NEF/MBSF provides the allocated TMGI. If AF requested the allocation of an ingress transport address, the message also includes the allocated ingress address. For broadcast communication, the message also includes any MBS FSA ID(s) received in step 17.
21.	Same as step 7. The AF may also perform a service announcement at this stage.
22.	For multicast communication, depending on configuration UEs can join the MBS Session as specified in clause 7.2.1.
[bookmark: _Hlk131749135]7.2.5	MBS session activation and deactivation
7.2.5.1	General
The MBS Session activation and deactivation procedures is forapply to multicast MBS Session only. 
The MBS Session activation procedure is may be triggered by MB-SMF, when it the MB-SMF receives the notification from MB-UPF for the downlink MBS DL data, or when it the MB-SMF 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. The MBS Session deactivation procedure is may be triggered by MB-SMF, when itthe MB-SMF receives the notification from MB-UPF in the case that there is no downlink data to be transmitted for some duration, or when itthe MB-SMF 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.
The AF may request to have full control of the MBS Session state (as specified in step 8 of clause 7.1.1.2). Only the AF request can trigger the MBS Session activation/deactivation if the full control is requested by the AF, and in this case the trigger of MB-UPF notification of the availability of downlink data transmission is suppressed.   
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. This trigger applies only if the MBS Session state (active/inactive) is not fully controlled by the AF.


Figure 7.2.5.2-1: MBS session activation procedure
In this procedure, steps 11 to 15 are executed if the MB-SMF finds out there are shared tunnel established. Steps 11 to 15, if needed, are executed in parallel with steps 2 to 10.
1.	The procedure may be triggered by the following events:
-	When the MB-UPF receives downlink data for a multicast MBS session, based on the instruction from the MB-SMF (as described in clause 7.2.5.3), the MB-UPF sends N4mb Notification (N4 Session ID) to the MB-SMF for indicating the arrival of DL MBS data.
-	The AF sends MBS Activation request (TMGI) to the MB-SMF directly or via NEF.
2.	MB-SMF sends Nmbsmf_MBSSession_ContextStatusNotify (MBS Session ID, multicast session state = Active) to SMF(s).
	The SMF sets the related multicast MBS session state to Active and finds out the list of UEs that joined the multicast MBS session identified by the related TMGI. If the SMF determines the user plane of the associated PDU session(s) of the UE(s) with respect to the TMGI are activated already, steps 3-8a will be skipped for those UE(s), i.e. executed from step 8b.
3.	The SMF invokes Namf_MT_EnableGroupReachability Request (List of UEs, [PDU Session ID of the associated PDU Sessions], TMGI, [UE reachability Notification Address], [most demanding ARP, 5QI of all MBS QoS Flow within MBS session])) to AMF(s). When later UE is reachable, the UE reachability Notification Address is used by the AMF to identify and notify the related SMF.
After receiving the request, for each UE in the list, the AMF determines CM state of the UE: see steps 4 - 7.
4a.	If there are UEs involved in the multicast MBS Session and in CM-CONNECTED state, the AMF indicates those UEs to the SMF, using Namf_MT_EnableGroupReachability Response (UE list). Otherwise, the response does not include UE list.
4b.	For each UE in the UE list included in step 4a, if the QoS profile(s) for associated PDU Session has not yet been provided, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information (PDU Session ID, MBS Session ID, [QoS profile(s) for associated QoS flow(s)], [mapping information between the unicast QoS flow and multicast QoS flow])) to the AMF for the UE which is identified in step 4a. The associated unicast QoS Flow(s) as well as the mapping information between the unicast QoS Flow(s) and multicast QoS Flow(s) are included to support the 5GC Individual MBS traffic delivery.
	The procedure continues at step 9.
5.	[Conditional] If AMF determines that there are UEs in CM-IDLE state and involved in the multicast MBS Session, the AMF figures out the paging area covering all the registration areas of those UE(s), which need to be paged. The AMF may apply paging differentiation as specified in clause 6.12. The AMF sends a Multicast Group paging request message to the NG-RAN node(s) belonging to this Multicast Paging Area with the involved UE list and TMGI as the identifier to be paged if the related NG-RAN node(s) support MBS. If the AMF knows that the NG-RAN node(s) do not support MBS based on configuration, the AMF sends Paging message(s) to the NG-RAN node(s) per UE as described in step 4b in clause 4.2.3.3 of TS 23.502 [6].
NOTE 1:	In addition to the paging in clause 6.12, other paging strategies is up to AMF implementation.
NOTE 2:	The details of the paging are specified by the RAN WGs.
6.	Receiving the paging, the UE(s) in CM-IDLE state sends Service Request message to the AMF, see clause 4.2.3 of TS 23.502 [6].
NOTE 3:	Step 6 for a UE can be parallel to step 5 for another UE(s), which has not received any paging yet.
7a/7b.	After receiving the Service Request sent by the UE(s),
-	Either based on the received PDU Session ID in step 3, the AMF identifies the related SMF and invokes Nsmf_PDUSession_UpdateSMContext request. The procedure continues at step 9; or:
-	Based on the received UE reachability Notification Address in step 3, the AMF identifies and notifies the related SMF of the UE(s), which are reachable now and the Location Information, by using the Namf_MT_UEReachabilityInfoNotify message. In this case, it can be a separated notification or combined with step 8.
8a.	For UE(s) that do not respond to paging, the AMF informs the SMF of the paging failure in Namf_MT_UEReachabilityInfoNotify.
8b.	For UE(s) that is indicated as reachable via the Namf_MT_UEReachabilityInfoNotify message, or user plane of the associated PDU session is activated already but the QoS profile(s) for associated QoS flow(s) needs to be provided for the PDU session, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information ()) to the AMF same as described in step 4b.
9.	The AMF sends N2 request message (N2 SM information ()) to the RAN node.
NOTE 4:	A joined UE is not able to receive MBS data if NG-RAN rejects the PDU Session Resource setup request (due to implementation specific reasons, e.g. activation of user plane fails due to the number of UEs reaching a limit).
10a.	If the shared tunnel has not been established before, the shared tunnel is established at this step, as defined in clause 7.2.1.4. The NG-RAN configures UE with RRC messages if needed.
10b.	Steps 8 to 12 defined in clause 7.2.1.3 are performed. If 5GC Individual MBS traffic delivery is used, the SMF configures the UPF for individual delivery and if necessary, requests the MB-SMF to configure the MB-UPF to send multicast data to the UPF.
11.	If the MB-SMF finds out there are shared tunnel established, step11-15 are performed. The MB-SMF invokes Namf_MBSCommunication_N2MessageTransfer Request (TMGI, N2 SM Information (Activation, TMGI)) to the AMF for those NG-RAN nodes, which have shared tunnel with MB-UPF. This step may be performed in parallel with step 2.
NOTE 5:	The messages in steps 10a, 11 and 12 are MBS-specific and it is possible that the AMF(s) in steps 10a, 11 and 12 are not associate to any UEs involved in the multicast MBS Session.
12.	The AMF sends NGAP activation request message (N2 SM Information ()) to the NG-RAN nodes. For those UEs that have joined in the MBS Session and are in RRC_INACTIVE state, the RAN nodes perform RAN paging as specified in TS 38.300 [9].
13.	The NG-RAN nodes responses to AMF by NGAP activation response message. The NG-RAN nodes establish radio resources to transmit multicast MBS session data to the UE(s). The NG-RAN shall not release the radio connection of a UE that has joined into the Multicast MBS session only because no unicast traffic is received for the UE.
14.	AMF to MB-SMF: Namf_MBSCommunication_N2MessageTransfer Response ().
15.	The MB-SMF sends N4mb Session Modification Request to the MB-UPF to forward the received MBS packets. The MB-UPF responds to the MB-SMF with N4mb Session Modification Response acknowledging the MB-SMF request.
NOTE 6:	Depending on implementation, step 15 can be executed after the first successful response in step 14 to shorten the activation time, or buffering at the MB-UPF can be applied sufficiently long for the majority of RAN nodes to activate the MBS session to reduce packet loss.
7.2.5.3	MBS session deactivation procedure


Figure 7.2.5.3-1: MBS session deactivation procedure
In this procedure, steps 3 to 4 and steps 5 to 9 are executed in parallel.
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. This event applies only if the MBS Session state (active/inactive) is not fully controlled by the AF.
-	AF requests the MB-SMF sends MBS Deactivation request (TMGI) to the MB-SMF to deactivate the MBS Session directly or via NEF.
2.	The MB-SMF sends an N4mb Session Modification Request (TMGI, [Buffered Downlink Traffic detection]) to the MB-UPF. The Buffered Downlink Traffic detection is requested by MB-SMF to be informed by the MB-UPF about incoming MBS data. The MB-SMF triggers MBS session activation once informed. If the MBS session is to be activated via the AF request directly, the Buffered Downlink traffic detection is not needed, but the MB-SMF still instructs the MB-UPF to stop forwarding and possibly to buffer MBS data.
	MB-UPF to MB-SMF: N4mb Session Modification Response acknowledging the MB-SMF request.
NOTE 1:	It is up to stage 3 to determine whether MB-UPF keeps the DL F-TEID(s) for N3mb and N19mb interfaces.
3.	The MB-SMF sends Nmbsmf_MBSSession_ContextStatusNotify request (MBS Session ID) to the SMFs.
	Based on the received MBS Session ID, the SMF sets the indicated multicast MBS session state to Inactive:
‐	If the SMF finds out there are UE(s) that joined the indicated multicast MBS session and use 5GC Individual MBS traffic delivery, step 4 is performed for those UE(s).
‐	If SMF find there are no UE(s) that joined the indicated MBS session and use 5GC Individual MBS traffic delivery, no further operation for SMF is required.
4a.	[Conditional] For UE(s) for which the 5GC individual delivery is used, step 3b and steps 4-8 in clause 4.3.3.2 of TS 23.502 [6] are performed to remove the associated QoS flow(s) related to the multicast MBS session.
NOTE 2:	Whether the associated QoS Flow(s) are removed from UE, NG-RAN, or only resource in NG-RAN is removed is up to implementation.
4b	[Conditional] For UE(s) for which the 5GC individual delivery is used, the related SMF(s) may keep the shared tunnel that is used for Individual MBS traffic delivery over N19mb interface. If the SMF decides to release the shared tunnel, steps 3 to 6 in clause 7.2.2.2 need to be performed.
5.	If the MB-SMF finds out there are shared tunnel established over N3mb interface, the MB-SMF sends Namf_MBSCommunication_N2MessageTransfer Request (TMGI, N2 SM information (Deactivation, TMGI)) to the AMFs.
6.	The AMF sends NGAP deactivation request message (N2 SM information ()) to the NG-RAN nodes.
7.	The NG-RAN node keeps the multicast MBS Session Context and N3mb shared tunnel for the multicast MBS session.
	If the MBS Session Context indicates no UE for the multicast MBS session (e.g. due to UE becomes CM-IDLE state), the NG-RAN triggers release of the shared delivery as described in clause 7.2.2.4.
8.	NG-RAN acknowledges the NGAP deactivation Response message.
9.	The AMF invokes Namf_MBSCommunication_N2MessageTransfer Response to acknowledge the service for MB-SMF.
When the MBS session is in "Inactive" state and handover procedure is triggered, it is defined in clause 7.2.3.6.
NOTE 3:	There is no explicit "deactivation" indication to the UE, how the UE is changed to IDLE state is defined in TS 38.300 [9].
* * * Option-2b: End of Changes * * * 
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