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Abstract: This contribution introduces the conclusion of KI#1. 
1. Introduction
1.1 Background
The conclusion proposal for KI#1 was agreed in SA2#141E, and several open issues is to-be-studied. This document is trying to address these open issues and finalize the conclusion part. 
1.2 On the Residual Open Issues 
After SA2#141E, there are still some open issues, namely:
· NF that Handling of MBS Session context for multicast (including knowledge about UE participation in multicast session): Whether it should be AMF, SMF, MBSF-C, or some of them. 
· PDU Session association timing: Whether the association shall be done when UE joins, or it would be done just before the Handover to the non-supporting RAN for MBS, or it would be done after the Handover procedure. 
Such issue is related to KI#7 and in summary, association the PDU Session with multicast session when the UE join shall be supported, since establishing the association relationship would be time-consuming and the service continuity could not be efficiently supported. Therefore, the PDU session associated with the MBS session and used for individual delivery method need to be established and the user plane of the associated PDU session need to be activated before the inter RAN node handover procedure is triggered. Also the UE and NG-RAN need be aware of the linkage between the MBS Session and the associated PDU Session.
· The MBS Session anchor for multicast: Whether it should be MB-UPF, or it should be MBSF-U.
In A.3, there could be no MBSF in the deployment, therefore, at least for that case the MB-UPF should be used as the MBS Session anchor. For striking the unified deployment, it is suggested to use MB-UPF as the MBS Session anchor for multicast. 
Note that the UP-based UE join option is another open issue and the analysis could be found in clause 1.5. 
Proposal 1: Reflecting the above-mentioned analyses in the TR. 
1.3 Analyses on ENs
Here are the summary of the ENs included in clause 7.5 for KI#1.
Table 1.3-1 Summary of the ENs
	EN description
	Analyses
	Way to resolve this EN

	It is FFS whether or not the evaluation criteria should include the requirement that the application should be not aware of 5GS specific or internal information.
	There could be different scenarios/deployment options for MBS, and the application could be aware/unaware the 5GC internal information, like LTE MBMS’s design. 
	Clarify that depending on deployment option, it shall be possible that the 5GC specific or internal information is agnostic to the application.

	Further conclusion continues.
	Since it is considered that the open issues are already addressed; therefore, it would be OK to delete this EN.
	Remove this EN.

	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.
	If DN cannot configure IP Multicast, the tunnelling on N6 interface shall be supported. 
Since TMGI is made up by PLMN ID + PLMN specific temp ID, while Native MBS ID is 
Even though we adopt various MBS Session ID, we need to provide a single format MBS Session ID to the RAN, at least for the broadcast scenario since RAN shall broadcast the information.
	The following proposal could be a way forward:
· For broadcast scenario, TMGI  shall be used. 
· For multicast scenario, TMGI/IP multicast address/Native MBS Transport ID could be used, for the interaction related with RAN, it is suggested to use only IP multicast address.
· The TMGI could be allocated by either NEF or MB-SMF. 

	This depends on solution.
	This EN is related to “The Multicast Service Context applies when the MBSF is used”.
Last meeting it was agreed the baseline architecture depicted in A.3, while in Configuration Option 1, there is no MBSF and the potential usage is for Transport Only Mode, or Broadcast service does not require service layer interworking with LTE MBMS. 
Considering this option, and given that the multicast service context is for Full Service Mode, it is reasonable to confirm this assumption.
	Remove the EN. 

	It is FFS whether other criteria is needed, e.g. handling of legacy UEs.
	This issue is related to the details of call flow of the Session join. Could be resolved during the normative phase. 
	Remove the EN and add a note for this part. 

	Whether an MBS session deactivation and activated is supported relies on RAN WG feedback.
	Possible update according to RAN WGs.
	Add a new general section mentioning, “Any Editor's notes relevant for the conclusions, e.g. related to other WGs dependency, will be resolved in the normative phase.”

	This list of conclusions is non-exhaustive.
	Similar as the 2nd bullet.
	Similar as the 2nd bullet. 

	Coordination with RAN WGs are needed.
	Possible update according to RAN WGs.
	Similar as “Activation/Deactivation” part. 



Proposal 2: Address the ENs in the document as suggested above. 
1.4 Miscellaneous clarification
1) It shall be notified that:
· Any solutions or other descriptions as far as not relevant for the conclusions are not further updated. Also any Editor's notes not relevant for the conclusions may remain in the TR.
· Any Editor's notes relevant for the conclusions, e.g. related to other WGs dependency, will be resolved in the normative phase.
Proposal 5: Document such clarification in a separate clause for avoiding confusion. 
3) In S2-2009094 (R2-2011271) "Reply LS on RAN impact of FS_5MBS Study", it says:
"RAN2 agreed that at least information of MBS services/groups subscribed by the UE (e.g. TMGI) and QoS requirements of a MBS service should be provided to RAN for MBS operation in general. RAN2 has not concluded whether any information from CN is needed, e.g. for PTP/PTM delivery method decision and switching."
Based on this, it is proposed to add to the conclusion that 5GC provides information of MBS services/groups subscribed by the UE (e.g. TMGI) and QoS requirements of a MBS service to RAN for MBS AN resources handling.
4) In current conclusion for KI#4, there is a NOTE as follows which is related to KI#1 conclusion: "
NOTE:	Depending on KI#1 conclusions, MB-SMF may obtain QoS information in different ways, e.g.:
-	MB-SMF may get QoS info from PCF: MB-SMF uses policy rules provided by the PCF for the MBS session QoS determination, which includes QoS parameters for multicast/broadcast mode and sends these to MB-SMF.
-	MB-SMF may also get QoS info from AF (via NEF/MBSF)."
Only in the case that the MBSF is deployed, the MB-SMF may get MBS QoS info from the AF via the NEF/MBSF. If dynamic PCC is deployed, the AF shall send MBS service and QoS information to the PCF via the NEF/MBSF, and then the MB-SMF receives the QoS parameters for MBS flows from the PCF.
It is proposed to update the conclusion based on the above discussion.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.757.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
8.X	General
Any solutions or other descriptions as far as not relevant for the conclusions are not further updated. Also any Editor's notes not relevant for the conclusions may remain in the TR.
* * * *Second change* * * *
8.1	Key Issue #1: MBS session management
[bookmark: _Toc50193151][bookmark: _Toc50467296][bookmark: _Toc54730090]8.1.1	Interim requirements for conclusions
Conclusions will take into account the following agreed system requirements:
-	For multicast solutions, signalling from the UE to the network to join a multicast session shall be supported by UE and network. Join/leave operation via CP (NAS) signalling shall be supported.
Editor's note:	It is FFS if the network and UE shall support multicast session join/leave operation via UP e.g. IGMP Join/Leave.
-	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.
-	Both 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method shall be standardized for multicast data delivery.
-	The network shall be able to prepare and start the multicast traffic transmission for a MBS session after MBS service is started.
-	The network shall support selection of MB-SMF or SMF (depending on solution) at session join.
-	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.
Editor's note:	It is FFS whether or not the evaluation criteria should include the requirement that the application should be not aware of 5GS specific or internal information.	Comment by S2-2009219: 
[bookmark: _Toc54730091]8.1.2	Conclusions 
Editor's Note:	Further conclusion continues.
8.1.2.1	General
· 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.
8.1.2.2	Multicast session
-	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.
-	The SMF/MB-SMF based approach (i.e., SMF/MB-SMF handles session management for the UE) for Multicast session is adopted. 
Editor's Note: The following aspects need to be studied 
-	How the SMF gets MB-SMF ID
-	For location dependent MB service: how the additional identifier (e.g. Flow Id or Area Session identifier) handled;
-	UE joining 5MBS may get rejected causing denial of service attack type situation
-	Roaming aspects
-	UE join MB service when involving ETSUN procedure
-	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. MBSF-U acts as the media entry point for the 5GS when MBSF is used.
Editor's Note:	the following is ffs: If 5GC individual MBS traffic delivery method is used, the (MB-)UPF receives MBS traffic over N9 or N6 interface.
-	Establishment of Establishment of the associated PDU Session for 5GC Individual MBS traffic delivery method is based on service requirements, networking configuration, local policy, etc. 
Editor's Note:	When and whether to establish or update the associated PDU session for 5GC individual MBS traffic delivery is ffs.
-	It shall be possible to establish an Associated PDU session for cases, if not exists, where mobility to non-5GMBS-supporting cells happens.
-	It shall be possible to update the associated PDU session with associated QoS flows when the UE joins the MBS Session.


Figure 8.1.2-1: Merged MBMS session model

-	For multicast session establishment/join/leave/release:
Editor's Note: The support for the mechanism of AF requested MBS session establishment is FFS.
-	The UE may perform application level join/leave to a multicast session, the 5GC shall support multicast session join/leave operation for a user, e.g based on AF request.
-	UE shall support multicast session join/leave operation via CP (NAS signalling for SM procedure) 
Editor's Note: UP Join is FFS.
-	The UE shall indicate leaving an MBS session in CM-CONNECTED with RRC-CONNECTED state.
[bookmark: _Hlk56512253]Editor's note: Whether the UE can stop receiving traffic of a multicast session without indicating leaving in CM-IDLE state or CM-CONNECTED with RRC-INACTIVE state relies on RAN WG feedback.
[bookmark: _Hlk56512149]-	The 5GC shall be able to reject UE joining to a multicast session when the multicast session will not start soon or has not started..
-	ROHC for MBS traffic is supported by the 5GS, e.g based on AF request.
-	MBSF-C and MBSF-U functionality is supported based on A.3.
Editor's note: Coordination with SA4 is required to determine MBSF-C and MBSF-U functionality.
-	The network shall support selection of MB-SMF or SMF at session join.
-	The (MB-)SMF decides whether to accept join requests, which may be based on input from NEF/MBSF-C if MBSF is used, and stores that the served UE is participating in a multicast session.
-	The PDU session which is used to send the join is the same as the associated PDU Session which is for 5GC Individual MBS traffic delivery.
-	The AMF shall select an SMF that supports 5MBS for multicast session join during PDU session establishment, which is used for sending join (i.e. handling of join requests for 5MBS and/or fallback to individual delivery).
Editor's note: RAN and/or SA3 is assumed to determine the handling of the security for MBS traffic.
-	For N3 transport of the 5GC sShared MBS traffic 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 sShared MBS traffic 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 Shared 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 Shared 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 supports indicating of N6 tunnel information for receiving traffic of a MBS session to the AF or MBSF(and to MBSF-U).
-	5GC provides information of MBS sessions/groups (e.g. TMGI) and QoS requirements of a MBS service to RAN for MBS AN resources handling.
-	For multicast service parameters storage, the UDR shall be able to store the AF provisioned or preconfigured service parameters per MBS session. t
-	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.
-	MB-UPF is used as the MBS Session anchor for the 5GC shared MBS delivery. 
-	Interactions between the MBSF-C and MBSF-U will be defined in coordination with 3GPP SA4.
Editor's Note:	Whether an MBS session deactivation and activated is supported 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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