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1. Introduction
[bookmark: _Hlk79445196][bookmark: _Hlk79451157]
RAN 3 is currently working under the assumption that an N2 container will contain multicast session related messages between RAN nodes and MB-SMF (in both directions)

Messages towards RAN nodes can be transferred by the AMF using the Namf_Communication_NonUeN2MessageTransfer service operation
From TS 23.502:
[bookmark: _Toc36192208][bookmark: _Toc45193321][bookmark: _Toc47592953][bookmark: _Toc51835040][bookmark: _Toc75411837]5.2.2.2.17	Namf_Communication_NonUeN2MessageTransfer service operation
Service operation name: Namf_Communication_NonUeN2MessageTransfer
Description: NF Service Consumer requests to transfer a non-UE specific message to NG-RAN node(s) via N2.
Input, Required: N2 Message Container.
Input, Optional: TAI List, RAT Selector (ng-eNB or gNB), Global RAN Node List, Send Write-Replace-Warning-Indication, Send Stop-Warning-Indication.
Output, Required: N2 Information Transfer Result.
Output, Optional: PWS Result Data.
PWS Result Data is included when parts of a PWS received message have not been comprehended or were missing, or if the message contained logical errors. It may contain the Unknown Tracking Area List which may be present in the associated PWS response message.

This service operation contains a Global RAN Node List as input parameter to select destination RAN nodes.
Thus, the AMF will need to store RAN node IDs and the related editor´s notes can be removed:
Editor's note:	Whether AMF needs provides RAN id to MB-SMF, or it stores the information for the RAN nodes (e.g. RAN id) instead for the subsequent signaling is FFS.


In addition, call flows should be updated to match the agreed service operation names (updates as suggested in S2-2106427 and S2-2106465 are assumed
	Nmbsmf_Reception
	Start
	Request/Response
	AMF, SMF

	
	Stop
	Request/Response
	AMF, SMF

	Nmbsmf_Information
	Query
	Request/Response
	SMF

	
	Notify
	Subscribe/Notify
	SMF

	
	Subscribe
	
	SMF

	
	Unsubscribe
	
	SMF



Also the new AMF service defined in S2-2106454 is assumed in call flow updates:

	[bookmark: _Hlk79488466]Service Name
	Service Operations
	Operation
Semantics
	Example Consumer (s)

	Namf_MTMulticast
	EnableReachability
	Request/Response
	SMF

	
	ServiceRequestNotify
	Subscribe/Notify
	SMF





2. Text Proposal
It is proposed to agree the following changes for TR 23.757.

[bookmark: _Toc66709166][bookmark: _Toc73941280]7.2.1.4	Establishment of shared delivery toward RAN node
Editor´s note:	Message names are preliminary.
In the following case, the shared delivery tunnel may be established between NG-RAN and MB-UPF:
-	The first UE join the MBS session in the NG-RAN.
-	MBS session activation.
Editor´s note:	It is FFS whether inactive MBS Session still keeps the shared delivery resources, hence whether MBS Session activation is a case for the triggering is FFS.
-	Handover to the target NG-RAN when the Shared delivery tunnel is not established in the target RAN node for this MBS session.



Figure 7.2.1.4-1: Establishment of shared delivery toward RAN node
1.	A RAN node discovers that it needs to establish shared delivery for an MBS session because it serves at least one UE within the MBS session. For location dependent services, the RAN node needs to establish shared delivery for the location dependent contents of an MBS session if it serves at least one UE assigned to an MBS session ID and area session ID.
2.	The RAN node sends a multicast distribution request to the AMF and provides in an N2 container the TMGI as MBS session ID. If the RAN node is configured to use unicast transport for the shared delivery, it allocates a GTP tunnel endpoint and provides that endpoint in the N2 container. For location dependent services, the RAN node also provides the area session ID in the N2 container. 
3.	The AMF discovers the address of the MB-SMF serving the multicast session using the NRF discovery service. It sends a Multicast distribution reception request to the MB-SMF, passing the parameters received in the N2 container message 2.
Editor's note:	Whether AMF needs provides RAN id to MB-SMF, or it stores the information for the RAN nodes (e.g. RAN id) instead for the subsequent signaling is FFS.
4.	If the MB-SMF received a GTP tunnel endpoint in message 3, it configures the MB-UPF to send multicast data for the multicast session (or location dependent content of the multicast session if an area session ID was received) towards that GTP tunnel endpoint via unicast transport.
5.	The MB-SMF stores the AMF and the RAN node ID in the context of the multicast session (or location dependent part of the multicast session if an area session ID was received) to enable subsequent signalling towards that RAN node.
6.	The MB-SMF sends a multicast distribution reception response to the AMF. It includes in an N2 container the multicast session ID and possible area session ID.  If it did not receive a GTP tunnel endpoint in message 3, it provides a GTP tunnel endpoint for multicast transport of the shared delivery in the N2 container.
7.	The AMF forwards the N2 container in the multicast distributionreception  response to the RAN node. If the RAN node received a GTP tunnel endpoint for multicast transport of the shared delivery, it uses that information to join the multicast transport.

[bookmark: _Toc70079062][bookmark: _Toc73941281][bookmark: _Toc73941302]7.2.2	MBS leave and Session release procedure
[bookmark: _Toc70079063][bookmark: _Toc73941282]7.2.2.1	General
Session Leave procedure is used by UEs or Application to inform the 5GC of the UE leaving an MBS Session. The user plane management is described in clause 6.6.
[bookmark: _Hlk79453459][bookmark: _Toc70079064][bookmark: _Toc73941283]7.2.2.2	MBS session Leave
When the UE determines to leave the Multicast MBS Service, it shall send PDU session Modification request to inform the 5GC the leaving operation. The Fig 7.2.2.2-1 describes the procedure.



Figure 7.2.2.2-1: UE initiated multicast MBS session leave
1.	The UE sends the PDU Session Modification Request when the UE determine to leave the Multicast MBS Service. The PDU Session Modification Request carries the MBS session ID which the UE want to leave.
2.	The AMF invokes Nsmf_PDUSession_UpdateSMContext to SMF. The MBS session leaving information (i.e. leave indication, MBS session ID) is included.
3.	[conditional] If the UE is the last UE served with 5GC Individual MBS traffic delivery method in this UPF for this MBS session, the SMF configures the UPF to stop receiving multicast data from the MB-UPF and invokes Nmbsmf_MBSession_UpdateReception_Stop Request (MBS session ID, [tunnel information]) to release the tunnel between UPF and MB-UPF for this MBS session.
	If unicast transport is used, tunnel information is included to indicate the tunnel between UPF and MB-UPF.
4.	[conditional] The MB-SMF request to MB-UPF to release the tunnel between UPF and MB-UPF for the MBS session.
5.	[conditional] The MB-SMF responds to SMF for step 3.
6.	[Optional] If individual delivery is applied, the SMF invokes an N4 Session Modification procedure with the UPF (PSA). The SMF reconfigures UPF to terminate the distribution of multicast data via the unicast PDU session and release the resources for the reception of the multicast data.
7.	The SMF invokes the Nsmf_PDUSession_UpdateSMContext Response (PDU Session ID, N2 SM information (MBS Session ID), N1 SM container) service operation. In the N2 SM information, the SMF informs the NG-RAN to remove the UE from this MBS session if 5GC Shared MBS traffic delivery method is used.
	In the N2 SM information, the SMF also informs the NG-RAN to release the mapped unicast QoS Flow(s), which carry or intend to carry the Multicast MBS traffic for 5GC individual MBS traffic delivery.
	The mapped QoS Flow(s) are released as defined in TS 23.502 [6] clause 4.3.3.2.
8.	The AMF send N2 message (N2 SM information, N1 SM container) to the NG-RAN
9.	The NG-RAN performs the necessary AN-specific resource modification procedure toward the UE and transports the N1 SM container received in step 7 to the UE.
10.	The NG-RAN remove the UE from this MBS session and sends a N2 message to the AMF.
11.	The AMF transfers the N2 message received in step 9 to the SMF via the Nsmf_PDUSession_UpdateSMContext service operation.
	The SMF removes the UE from the MBS Session. In addition, if dedicated QoS flow is used for the unicast transfer of the multicast data, the SMF also removes the unicast QoS flow information associated with the indicated MBS session form the UE SM context.
12.	If the UE is the last UE in this RAN node for this MBS session, the NG-RAN release MBS session between NG-RAN and MB-UPF.
[bookmark: _Toc73941284][bookmark: _Hlk71371396]7.2.2.3	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.



Figure 7.2.2.3-1: 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.
[bookmark: _Hlk79452434]1.	The SMF receives Nmbsmf_Information_Notify (Release, subscription correlation information) Multicast Session Release request from the MB-SMF with and identifies the MBS Session ID based on the subscription correlation information. 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
[bookmark: _Toc73941285]7.2.2.4	Release of shared delivery toward RAN node
Editor´s note:	Message names are preliminary.
Editor's note:	Procedure could to be further studied.
In the following case, the shared delivery tunnel may be released between NG-RAN and MB-UPF:
-	The last UE leave the MBS session in the NG-RAN;
-	Handover to the target NG-RAN when the UE is the last UE in the source RAN node for this MBS session;
-	MBS session de-configuration.
Editor´s note:	It is FFS whether inactive MBS Session still keeps the shared delivery resources, hence whether MBS Session deactivation is a case for the triggering is FFS.



Figure 7.2.2.4-1: Release of shared delivery toward RAN node
1.	A RAN node discovers that it needs to release shared delivery for an MBS session, e.g. because it no longer serves at least one UE within the MBS session. For location dependent services, the RAN node may release shared delivery for the location dependent contents of an MBS session if it no longer serves at least one UE assigned to an MBS session ID and area session ID.
2.	The RAN node sends a multicast distribution release request to the AMF and provides in an N2 container the TMGI as MBS session ID and its own RAN node ID. For location dependent services, the RAN node also provides the area session ID in the N2 container.
3.	The AMF sends a Nmbsmf_Reception_Stop RequestMulticast distribution release request to the MB-SMF, passing the parameters N2 container received in message 2.
4.	If unicast transport was used towards the RAN node, the MB-SMF configures the MB-UPF to terminate sending multicast data for the multicast session (or location dependent content of the multicast session if an area session ID was received) towards that RAN node.
5.	The MB-SMF removes the RAN node ID from storage in the context of the multicast session (or location dependent part of the multicast session if an area session ID was received).
Editor's note:	Whether MB-SMF only store the AMF is FFS.
6.	The MB-SMF sends a Nmbsmf_Reception_Stop multicast distribution release response to the AMF.
7.	The AMF forwards the multicast distribution release response to the RAN node. If the RAN node previously received a GTP tunnel endpoint for multicast transport of the shared delivery, it uses that information to leave the multicast transport. It releases local resources to receive the multicast data.

7.2.5	MBS session activation and deactivation
[bookmark: _Toc73941303]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.
[bookmark: _Toc73941304]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.


[bookmark: _MON_1690066394]
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, MB-UPF sends MB-N4 Notification (N4 Session ID) to the MB-SMF for activating the MBS session.
-	AF sends MBS Activation request (TMGI) to the MB-SMF directly or via NEF.
2.	MB-SMF sends Nmbsmf_Information_Notify (Release, subscription correlation information) Session activation notification (TMGI) to SMF(s).
Based on the received subscription correlation informationTMGI, SMF finds the list of UEs that joined the MBS session identified by the subscription correlation informationTMGI. If SMF determines the user plane of the associated PDU session(s) of the UE(s) with respect to TMGI are activated already, steps 3-9 will be skipped for those UE.
3.	SMF sends Namf_MTMulticast_EnableReachabilityMBS_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 with the list of the UE involved in the MBS Session and in CM-CONNECTED state, using Namf_MTMulticast_EnableReachability 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 IDLE state sends Service Request message to AMF, see clause 4.2.3 of TS 23.502 [6].
7.	After receiving the Service Request(s) sent by the UE(s), the AMF responds to MB-SMFnotifies the SMF with an Namf_MTMulticast_ServiceRequestNotify with MBS_Session_Notification Response (UE ID(s)) message.
8.	After receiving MBS_Session_Notification Response message, SMF determines the related UE is in CM-Connected State and sends Namf_Communication_N1N2MessageTransfer (N2 SM message (MBS Session identifier, associated QoS profiles) to AMF for the UE which is identified in step 3.
9.	AMF sends N2 request message (N2 SM message (MBS Session identifier, associated QoS profiles) to the RAN node.
10.	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 7.2.1.3. 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.
11.	MB-SMF sends Namf_Communication_NonUeN2MessageTransfer(N2 container(activation, TMGI), RAN node ID(s)) Session Activation (TMGI) to the AMF.
NOTE 2:	The messages in step 10 and 11 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 (N2 container(activation, TMGI)TMGI) to the RAN nodes.
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


[bookmark: _MON_1690060532]
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.
[bookmark: _Hlk79453821]2.	The MB-SMF sends Nmbsmf_Information_Notify (deactivation, subscription correlation information)MBS Session deactivation request (TMGI) to the SMFs that subscribed to such a notification.
	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.
3.	The MB-SMF sends Namf_Communication_NonUeN2MessageTransfer (RAN node ID(s), N2 container(deactivation, TMGI))MBS Session deactivation Request (TMGI) to the AMFs stored for the multicast session by the Nmbsmf_Reception service.
4.	The AMF sends NGAP deactivation request message (TMGIN2 container) 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.
5.	NG-RAN sets the MBS session state with respect to TMGI to inactive. In this procedure, the NG-RAN will not release the MBS session context, and MB-N3 tunnel for the MBS session.
Editor's note:	Whether the NG-RAN removes the MBS Session Context or mark it as inactive requires RAN collaboration.
6.	NG-RAN acknowledges the NGAP deactivation Response message.
7.	The AMF invokes MBS Session deactivation Response to acknowledge the service for MB-SMF.
[bookmark: _Toc73941306]7.2.6	Multicast session update procedure
Multicast session update procedure is invoked by the AF to update the ARP for an ongoing multicast session. For the interaction between AF and MB-SMF, see clause 7.1.1.5 and 7.1.1.6.


[bookmark: _MON_1690067698]
Figure 7.2.6-1: Multicast session update procedure.
Editor's note:	Names of messages are FFS.
1.	This procedure is triggered by the MB-SMF receiving the updated policy for MBS, see clauses 7.1.1.5 and 7.1.1.6.
2.	The MB-SMF generates the QoS profile for the multicast, and sends Namf_Communication_NonUeN2MessageTransfer (RAN node ID(s), MBS Session update Request (N2 SM message (TMGI, QoS profiles for multicast)) to the AMF(s).
3.	The involved AMF forwards the N2 SM information received from MB-SMF to the RAN nodes via NGAP Session update Request (N2 SM message (TMGI, QoS profiles for multicast)) message.
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.
4.	NG-RAN updates the MBS session context, and if only the ARP of QoS parameters is updated, NG-RAN node also updates the QoS parameters of the associating PDU Sessions.
Editor's note:	Updating the associated PDU Session's QoS based on the update of MBS Session QoS by NG-RAN requires RAN WGs collaboration.
5.	The NG-RAN acknowledges NGAP Session update Request by sending an NGAP Session update Response message to the AMF.
6.	The AMF sends MBS Session update Response to the MB-SMF.
7.	MB-SMF sends Nmbsmf_Information_Notify (deactivation, subscription correlation informationSession update Request (TMGI, QoS profiles for multicast) to SMF.
8.	SMF determines the UE list regarding the TMGIfor the multicast session identified by the subscription correlation information included in the message. If the QoS parameters other than ARP needs to be updated, SMF triggers PDU Session Modification procedure for each UE as defined in TS 23.502 [6].
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