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Abstract: This contribution proposes the evaluation and conclusion for MBS session activation and deactivation.
1. Introduction
Four solutions have been documented in TR23.757 regarding to MBS session activation/start and MBS session deactivation/stop. This includes solution#2, #4, #13, #32. This document proposes the evaluation and conclusion for this issue.
2. [bookmark: definitions]Discussion
The intention of the MBS session deactivation/stop is to release the related MBS resource in case no MBS data is to be transferred. The MBS session activation/start is to reestablish the MBS session transmission path for multicast data delivery. Four solutions, i.e. solution#2, #4, #13, #32, address this issue. 

Which network entity can trigger the MBS session activation/start or deactivation/stop 
Solution#2, #4, #32 propose the AF can initiate the MBS session start/activation and session stop/deactivation. This is useful if the AF want to directly start/stop MBS data transferring. 
Solution#13 and #32 propose the user plane (e.g., the MB-UPF) can trigger MBS session activation and MBS session deactivation. Solution#13 also propose the NG-RAN can trigger MBS session deactivation. Considering multi NG-RAN node and different timer setting implementation, this will only cause inconsistent handling. As the MB-UPF can trigger the MBS session deactivation, the NG-RAN node trigger MBS session deactivation is not needed.  

Impact on the multicast QoS flow information within the MBS session context 
For MBS session activation/start
When the MB-SMF start the MBS session activation: 
· In solution#2, #4, #13, if the MBS session start is triggered by AF, the MB-SMF get the related Multicast QoS flow information from the PCF. 
· In solution#13, #32, if the MBS session start is triggered by MB-UPF, the MB-SMF get the related Multicast QoS flow information from the stored MBS Session context.  
When the MB-SMF is triggered to activate the MBS Session, the MB-SMF notify the SMF per the MBS Session context information. Per the received multicast session ID information, the SMF triggers the multicast session establishment.  
For MBS session deactivation/stop
In solution #2, #4, #13, #32 after the MBS session deactivation, the MBS session context information at the RAN side is released, including the shared tunnel. 
In solution 32, all the Multicast QoS flow within the MBS session context are removed from the SMF/MB-SMF, i.e. only the multicast group membership information is still kept in the SMF/MB-SMF MBS Session context.
In solution #2(for the AF trigger deactivation), the MBS session context is still kept at the MB-SMF but set as inactivated state.  
In solution #4(for the AF trigger deactivation), #13(for MB-UPF trigger deactivation), the MBS session context is still kept at the MB-SMF, but the MBS session context at the SMF is released. 
For the MBS session activation the SMF/UE always trigger the MBS session establishment procedure again, it is not need keep the multicast QoS flow information at the UE/SMF. 
For the MBS session deactivation triggered by the AF, the multicast QoS flow information can be provisioned by the AF via PCF again, it is not required to keep the multicast QoS flow information at the MB-SMF.  
For the MBS session deactivation triggered by the MB-UPF, the multicast QoS flow need be kept to support the following MBS session activation triggered by the MB-UPF. 

How to page the CM-IDLE state UEs during the MBS session activation/start 
Solution#2 propose AMF can perform group paging including the Group Paging Identity (TMGI) in the Paging message. Then the NG-RAN node triggers group paging. 
Solution #4, #13, and #32 propose the AMF can determines the list of UEs to be paged. The AMF send a paging request message to the NG-RAN node(s). NG-RAN pages the UEs using the existing paging method.
At S2#140E one LS (S2-2006044) has been sent to RAN to seek their feedback on this issue. Therefore, for which method can be selected for the normative work need depend on the RAN decision/progress.  
3. Text Proposal
It is proposed to capture the following changes VS. TR 23.757.

* * * * First change * * * * 
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For Key Issue #1 "MBS session management", there are 16 solutions in the TR:
-	#2,#3,#4,#5,#6, #8, #9, #10, #11, #12, #13, #14, #15, #16, #32, #33.
1)	General MBS Session Management (MBS Session configuration, join/leave, release, etc.)
A comparison of solutions covering general MBS Session Management procedures is shown in Table 7.5.1-1.
Table 7.5.1-1: Comparison of multicast solutions for KI#1 MBS Session Management (Part 1)
	
	Procedures

	Sol
	MBS Session
(/Service) configuration
	MBS Session Join
	MBS Session Start
	MBS Session Modification/Update
	MBS Session Leave
	MBS Session Stop
	MBS Session Delete
(/Release)

	2
	Y. Dedicated MBS session signalling procedures
	Y. Dedicated MBS session signalling
	Y. Dedicated MBS session signalling
	
	Y. Dedicated MBS session signalling
	Y. Dedicated MBS session signalling.
	Y.
Dedicated MBS session signalling.

	3
	Y. Dedicated MBS session procedures.
	Y. Enhanced PDU session mod./est. procedure
	Y. See MBS Session Join.
	
	Y. Enhanced PDU session modification procedure
	
	

	4
	Y. Dedicated MBS session procedures.
	Y. (MB/PDU) session procedure
	Y. Dedicated MBS session signalling.
	Y. (MB/PDU) session procedure
	Y. (MB/PDU) session procedure
	Y. Dedicated MBS session signalling.
	Only release per RAN node

	6
	Y. Dedicated MBS session procedures.
	Y. Enhanced PDU session est./mod. procedure
	Y. See MBS Session Join.
	
	
	
	

	10
	
	Y.
Enhanced PDU session mod./est. procedure
	
	
	Y. Enhanced PDU session mod. procedure
	
	Y. Enhanced PDU session mod. procedure

	14
	
	Y. Dedicated MBS session signalling
	Y. Dedicated MBS session signalling
	
	Y. Dedicated MBS session signalling
	Y. Dedicated MBS session signalling
	

	16
	
	Y. Enhanced PDU session est./mod. procedure
	
	
	
	
	



2)	Solution addressing specific aspects
MBS Session activation/start and deactivation/stop
Sol#13 and #32 propose procedures for MBS Session activation and deactivation, which are both based on Sol#3 and share much similarity. Both solutions suggest that MBS service session activation is triggered via detection of UP activity by MB-UPF. Sol#32 adds control plane (i.e. multicast group configuration update by AF) triggered MBS Session activation and deactivation.
Sol#2 and #4 propose procedures for MBS Session start and stop, which are same as the MBS Session activation and deactivation. Both solution suggest the MBS session activation/deactivation is triggered by the AF. 
Solution#13 also propose the NG-RAN can trigger MBS session deactivation. Considering multi NG-RAN node and different timer implementation setting, this will only cause inconsistent handling. As the MB-UPF can trigger the MBS session deactivation, the NG-RAN node trigger MBS session deactivation is not needed.  
When the MB-SMF start the MBS session activation: 
-	In solution#2, #4, #13, if the MBS session start is triggered by AF, the MB-SMF get the related Multicast QoS flow information from the PCF. 
-	In solution#13, #32, if the MBS session start is triggered by MB-UPF, the MB-SMF get the related Multicast QoS flow information from the stored MBS Session context.  
When the MB-SMF is triggered to activate the MBS Session, the MB-SMF notifies the related SMF per the MBS Session context information. Per the received multicast session ID information, the SMF triggers the multicast session establishment.  
In solution #2, #4, #13, #32 after the MBS session deactivation, the MBS session context information at the NG-RAN side is released, including the shared tunnel. 
In solution 32, all the Multicast QoS flow within the MBS session context are removed from the SMF/MB-SMF, i.e. only the multicast group membership information is still kept in the SMF/MB-SMF MBS Session context. In solution #2, the MBS session context is still kept at the MB-SMF but set as inactivated state. In solution #4, #13, the MBS session context is still kept at the MB-SMF, but the MBS session context at the SMF is released. 
For the MBS session activation the SMF/UE always trigger the MBS session establishment procedure again, it is not needed to keep the multicast QoS flow information at the UE/SMF. 
For the MBS session deactivation triggered by the AF, the multicast QoS flow information can be provisioned by the AF via PCF again, it is not needed to keep the multicast QoS flow information at MB-SMF. For the MBS session deactivation triggered by the MB-UPF, the multicast QoS flow need be kept to support the following MBS session activation triggered by the MB-UPF. 

Solution#2 propose AMF can perform group paging including the Group Paging Identity (TMGI) in the Paging message. Then the NG-RAN node triggers group paging. Solution #4, #13, and #32 propose the AMF can determines the list of UEs to be paged. The AMF send a paging request message to the NG-RAN node(s). NG-RAN pages the UEs using the existing paging method.

Interactions between MBSF and MBSU
Sol#33 proposes enhancements on N4/PFCP procedures to support interactions between MBSF(MSF-C) and MBSU (MSF-U). This is related to the ongoing discussion in S2-2007287 and LS S2-2006981 expected to be sent to SA WG4/SA WG6.
Editor's note:	Feedback from SA WG4 is required on proposed stage 2 procedures for media processing of MBS service data and related work split.
multicast session parameters based on analytics
Solution 8: AF derives multicast session parameters based on analytics and provides them via NEF/UDR to PCF. PCF uses them to derive policies.
3)	Broadcast specific MBS Session Management
Sol#5 and #9 propose Broadcast Session start/activation procedures, which are similar though MSF-C and MBSF are used respectively based on different baseline architectures.
Editor's note:	Usage of names "MBS-C", "MSF" and "MBSF" needs to be aligned.
4)	UE mobility / Inter-RAN Handover related MBS Session Management
Related solutions are either assigned to key issue 1 or key issue 7
A comparison of solutions for UE mobility/Inter-RAN HO related MBS Session Management procedures is shown in Table 7.5.1-2.
Most of these solutions have aspects dependent on the feedback from RAN WGs and also the conclusion of solution(s) selected for general MBS Session Management.
Table 7.5.1-2: Comparison of solutions for UE mobility/Inter-RAN handover related MBS Session Management
	
	Sol#11/#12
	Sol#15/#29
	Sol#26
	Sol#27
	Sol#39
	Sol#40
(dual RANs case)

	Procedures for delivery method switching
	Enhanced Xn HO: MB Session resource setup during Xn Handover preparation or execution phase

Enhanced N2 HO: MB Session resource setup during N2 Handover preparation phase
	Enhanced Xn/N2 HO with
UE initiated NAS multicast session join.
	Enhanced Xn/N2 HO:
Forwarding multicast data via
mapped QoS flow over PDU session from source to target RAN
	Enhanced Xn/N2 HO:
-	Multicast or unicast transport established in target RAN, depending on whether target RAN supports MBS.
-	Forwarding MBS data to Target RAN supporting MBS.
	Multicast->Uni-cast:UE initiated PDU Session establishment or activation;
Unicast->Multi-cast: UE initiated PDU session release or deactivation.

	Enhanced Xn/N2 HO:
-	Multicast or unicast transport established in target RAN, based on UE request of unicast or multicast mode in application layer.
-	Forwarding multicast data over PDU session

	Based on which solution 
	2
	4
	-
	3
	
	



NOTE:	Solutions for UE mobility/Inter-RAN HO related delivery method switching, i.e. solutions #26, #27, #29, #39 and #40, are also listed here for a common evaluation.
These solutions will be further evaluated as part of the KI#7 evaluation.
Following list illustrates alternatives per technical aspect for evaluation.
Consideration on MB session network operations (e.g. start, stop, delete, suspend, resume, configuration, etc.):
	Alternatives:
	Alt 1: AMF triggers RAN for session start notification (Sol#2, 4, 5, 13, 32);
Editor's note:	Session start notification needs RAN coordination.
	Alt 2: UE initiates session join after session start time if known, no session start notification (Sol#4)
	Initial try of session join may be rejected by network with MB session information provisioned
Consideration on MB session user operations (e.g. join, leave, etc.):
	Alternatives:
	Alt 1: Operation via CP using NAS message
	> Alt 1.1: NAS message does not include associated PDU session information (Sol#2, 4, 14);
	> Alt 1.2: NAS message includes associated PDU session information (Sol#3, 4, 6, 10, 16, 32);
	> Alt 1.3: NAS message includes application layer container (Sol#4);
	Allow application specific MB session join/leave operation
	Alt 2: Operation via UP (Sol#2, 3, 4, 32)
	Alt 3: Operation via CP using RRC message for UE in RRC-INACTIVE state (Sol#4)
	Alt 4: Support aggregation of multiple session join/leave requests on UE (Sol#4)
	Uses multiple MB session IDs in NAS message
	Alt 5: Support session leave silently (Sol#4)
	Alt 6: Support AF initiated MB session user operations (Sol#3, 8)
	AF provides information of UE and MB session to 5GS for transmission resource setup to a user
Consideration on MB-SMF selection for MB session user operations:
	Alternatives:
	Alt 1: AMF queries NRF (Sol#2, 16);
	Alt 2: AMF queries UDM/UDR if session join via CP without PDU session information (Sol#4);
	Alt 3: AMF selects MB-SMF based on S-NSSAI and DNN (Sol#6, 10, 14);
	Alt 4: UPF notifies SMF of session join via UP, SMF informs AMF to select MB-SMF (Sol#2, 16);
	Alt 5: SMF selects MB-SMF (Sol#3, 4, 32)
	UPF notifies SMF of session join via UP, SMF selects MB-SMF, or SMF receives signalling of session join with PDU session information and selects MB-SMF
Consideration on selection of 5GS Shared or Individual MBS traffic delivery method:
	Alternatives:
	Alt 1: AMF determines the delivery method (Sol#2);
	Alt 2: SMF determines the delivery method (Sol#3)
	Alt 3: MB-SMF determines the delivery method (Sol#4)
	Alt 4: Criterial for delivery method determination
	> Alt 4.1: RAN node 5MBS capability (Sol#2, 4)
	> Alt 4.2: UE count under a RAN node (Sol#4)
	> Alt 4.3: UE count of a MB session (Sol#4)
	> Alt 4.4: AF indication of individual delivery disablement (Sol#2)
Consideration on session context management in 5GC:
	Alternatives:
	Alt 1: AMF stores the session context (Sol#2);
	Alt 2: MB-SMF stores the session context (Sol#2, 4, 6, 9, 10);
	Alt 3: SMF stores the session context (Sol#3);
	Alt 4: MBSF stores the session context (Sol#2);
Consideration on MB session ID (e.g. TMGI, HL MC address etc.) for MB session identification:
	Alternatives:
	Alt 1: 5GC internally assigned ID (Sol#2, 4)
	> Alt 1.1: With 1-1 mapping to an IP multicast address or a source specific multicast address (Sol#2);
	> Alt 1.2: With m-1 mapping to an IP multicast address or a source specific multicast address (Sol#4)
	AF uses same IP multicast address for multiple MB sessions (e.g. distinguished by source port) to avoid frequent maintenance of IP multicast routing over internet
	> Alt 1.3: With 1-1 mapping to N6 tunnel for non-IP multicast service (Sol#4);
	Alt 2: AF assigned ID (Sol#3)
	5GS does not assign internal ID, while uses IP multicast address or source specific multicast address as MB session ID
Consideration on N3 tunnel operation for 5GC Shared MBS traffic delivery method:
	Alternatives:
	Alt 1: AMF forwards signalling for shared N3 tunnel setup/release from RAN to MB-SMF (Sol#2, 3, 4);
	> Alt 1.1: RAN indicates MB-SMF ID to AMF for signalling forwarding (Sol#3, 4)
	> Alt 1.2: RAN indicates MB session ID to AMF for signalling forwarding (Sol#2)
	AMF manages MB session context and determines the MB-SMF accordingly (Sol#2)
	Alt 2: Keep shared N3 tunnel when session stopped and release during session delete (Sol#2)
	Alt 3: Release shared N3 tunnel during session stop (Sol#4)
Consideration on N9 tunnel operation if needed:
	Alternatives:
	Alt 1: SMF gets N9 DL tunnel information (similar as C-TEID) from MB-SMF (Sol#4)
	SMF provides the N9 DL tunnel information to UPF, and UPF associates the PDU sessions with the N9 DL tunnel information
	Alt 2: SMF provides N9 DL tunnel information to MB-SMF for multicast flow redirection (Sol#3, 4)
	SMF provides the N9 DL tunnel information to UPF, and UPF associates the PDU sessions with the N9 DL tunnel information
Consideration on PSA-UPF joining into multicast tree for 5GC Individual MBS traffic delivery method if needed:
	Alternatives:
	Alt 1: SMF gets LL MC address from MB-SMF (Sol#2, 4)
	Alt 2: SMF gets HL MC address from MB-SMF (Sol#2, 4)
Consideration on service parameters provisioning:
Alternatives:
	Alt 1: UDR is the storage place (Sol#3, 4, 8);
	Alt 2: MBSF is the storage place (Sol#6)
	Alt 3: MB-SMF is the storage place (Sol#2)
Consideration on UE mobility in CM-CONNECTED and RRC-CONNECTED state:
	Alternatives:
	Alt 1: Support handover for MB session with forwarding option (Sol#15, 27)
Editor's note:	Handover with forwarding option needs RAN coordination.
	> Alt 1.1: Source gNB forwards data of MB session to target gNB if needed
	> Alt 1.2: Uses SN number of packet assigned by CN for packet loss/duplication determination
	Alt 2: Support handover for MB session without forwarding option (Sol#11, 12)
Consideration on Xn handover:
	Alternatives:
	Alt 1: Target gNB interacts with 5GC during handover preparation phase if needed (Sol#11, 15)
	> Alt 1.1: Target gNB responses to the source gNB after exchange messages with AMF for adding the target gNB into the MB session (Sol#11)
	> Alt 1.2: Target gNB simultaneously responses to the source gNB and exchanges messages with AMF for adding the target gNB into the MB session (Sol#15)
	Alt 2: Target gNB adds into the distribution tree during handover execution phase if needed (Sol#11, 15)
Consideration on N2 handover:
	Alternatives:
	Alt 1: Target gNB adds into the distribution tree during handover preparation phase if needed (Sol#12, 15)
	> Alt 1.1: MB-SMF setups transmission resource to target gNB via AMF if needed (Sol#12)
	> Alt 1.2: Target gNB sends N2 message to AMF after receiving the instruction from 5GC if needed (Sol#15)
	Alt 2: Target gNB adds into the distribution tree during handover execution phase if needed (Sol#15)

* * * * Second change * * * * 
8	Conclusions
[bookmark: _Toc54730091][bookmark: _Toc55203242]8.1.2	Conclusions
Editor's note:	Further conclusion continues.
-	For MBS session management the following conclusions are reached as baseline for normative work: The MBS session is identified throughout the 5G system transport on external interface towards AF and between AF and UE, and towards the UE with an MBS Session ID.
-	MBS Session ID can have the following types: TMGI, source specific IP multicast address.
-	Source specific IP multicast address can be assigned by 5GC or external network.
Editor's note:	It is FFS whether or not to use the Native MBS Transport ID in addition. The Native MBS Transport ID (Similar as PDU session ID) could be assigned by the NEF when neither TMGI nor IP multicast address are used. It is FFS whether the TMGI is only used on external interfaces and mapped towards a source specific IP multicast address for communication within the 5GC.
-	The Multicast session model is depicted in Figure 8.1.2-1, with the following conclusions:
-	The Multicast Service Context applies when the MBSF is used.
Editor's note:	This depends on solution.
-	For support of 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method:
-	Both 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method shall be standardized for multicast data delivery. 5GC Shared MBS traffic delivery method is always mandatory, and 5GC Individual MBS traffic delivery is required to support UE mobility to/from non MBS-capable NG-RAN nodes, but otherwise optional.
-	The network shall be able to support selection of 5GC Shared MBS traffic delivery method or 5GC Individual MBS traffic delivery method based on criteria of whether RAN node supports 5MBS or not.
Editor's note:	It is FFS whether other criteria is needed, e.g. handling of legacy UEs
-	MB-UPF acts as the MBS session anchor when 5GC shared MBS traffic delivery method is used, and UPF acts as the unicast session anchor when 5GC individual MBS traffic delivery method is used.
-	Establishment of the associated PDU Session for 5GC Individual MBS traffic delivery method is based on service requirements, networking configuration, local policy, etc.
-	It shall be possible to establish an Associated PDU session for cases where mobility to non-5GMBS-supporting cells happens.


Figure 8.1.2-1: Merged MBMS session model
NOTE:  	When the MBS Session is deactivated, the multicast flow information can be removed from the MBS Session Context. 
-	For multicast session establishment/join/leave/release:
Editor's note:	The support for the mechanism of AF requested MBS session establishment is FFS.
-	UE shall support multicast session join/leave operation via CP (NAS signalling for SM procedure)
Editor's note:	UP Join is FFS.
-	The network shall support selection of MB-SMF or SMF at session join.
-	For N3 transport of the shared delivery method, GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported with support for QoS.
-	For N3 transport of the 5GC shared MBS delivery method, for unicast transport there shall be 1-1 mapping between MBS Session and GTP-U tunnel towards a RAN node, and for multicast transport there shall be 1-1 mapping between MBS Session and the GTP-U tunnel.
-	For N9 transport of the 5GC Individual MBS traffic delivery method, GTP-U tunnelling using a transport layer IP multicast method and shared N9 (GTP-U) Point-to-Point tunnel shall be supported.
-	For N9 transport of the 5GC Individual MBS traffic delivery method, for unicast transport there shall be 1-1 mapping between MBS Session and GTP-U tunnel towards a UPF, and for multicast transport there shall be 1-1 mapping between MBS Session and the GTP-U tunnel.
-	The network may support indicating of N6 tunnel information for receiving traffic of a MBS session to the AF.
-	For multicast service parameters storage, the UDR shall be able to store the AF provisioned or preconfigured service parameters per MBS session, the PCF shall be able to provide policy and QoS requirement per MBS session to the MB-SMF.
-	For UE receiving MBS traffic moving from one RAN node to another in CM-CONNECTED and RRC-CONNECTED state, handover procedure with MB context shall be supported by UE and network.
-	When MBS session is released, the N3 transport of the 5GC shared MBS delivery method is released and the radio resource associated with the MBS QoS Flows are released, or the N3/N9 transport of the 5GC Individual MBS traffic delivery method is released and the radio resource associated with the QoS Flows are released.
-	For multicast session activation/deactivation:
Editor's note:	Whether an MBS session deactivation and activated is supported relies on RAN WG feedback.
· The AF or MB-UPF can trigger the MBS session activation or deactivation.
· When the MB-SMF start the MBS session activation, the MB-SMF get the related Multicast QoS flow information either from PCF(for AF triggered) or from the stored MBS Session context(for the MB-UPF triggered). The MB-SMF notifies the related SMF per the MBS Session context information. Per the received multicast session ID information, the SMF triggers the multicast session establishment procedure.
· After the MBS session deactivation, the MBS session context information at the NG-RAN side is released, including the shared tunnel.
· After the MBS session deactivation, the. multicast QoS flow information  is removed from the MBS Session context stored at the UE and SMF
· After the MBS session deactivation, the multicast QoS flow information is removed from the MBS Session context stored at the MB-SMF unless the MBS session deactivation is triggered by the MB-UPF. 
Editor's note:	How to page the CM-IDLE state UE during the MBS Session activation relies on RAN WG feedback.
Editor's note:	This list of conclusions is non-exhaustive.
Editor's note:	Coordination with RAN WGs are needed.
* * * * End of changes * * * *
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