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This document continues discussions on Session Management for multicast NR MBS
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2.1	Capturing Agreements from RAN3#113-e
We propose to capture the agreements of the last meeting, at least the ones on definitions, in the BL CR for TS 38.401. It is expected that the definitions need to be referred to in stage 3 or other stage 2 specifications:
[bookmark: _Toc367182965]<<<<<<<<<<<<<<<<<<<< Begin of changes for BL CR for TS 38.401 >>>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>
Associated QoS Flow: as defined in TS 23.247 [x].
Associated QoS flow information: Information encompassing: QoS flow QoS parameters for associated QoS flows and mapping information between mapped (unicast) QoS flows and associated QoS flows. The respective information is included in a way that non-supporting RAN nodes would not establish respective RAN resources irrespective the multicast session state.
<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>
Mapped QoS flows: Unicast QoS flows requested to be established, i.e. included in the legacy QoS flow lists in a way, that non-support RAN nodes would attempt to establish unicast QoS flows and supporting RAN nodes can identify them as mapped QoS flows based on the associated QoS information.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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The following MBS Session associations are defined in the NG-RAN node to support NR MBS:
NG RAN MBS Session Resource Context: Encompasses CP and UP, transport and radio resources to support an MBS Session. For multicast it also encompasses the MBS Session state (active, de-activated) information about joined UEs. If an MBS Session Resource within a gNB serves multiple MBS service areas, as specified in TS 23.247 [x] the same NG MBS Session Resource context may be associated with multiple NG-U resources. During an ongoing multicast session, NG-U resources are setup or released by the gNB upon UE mobility or UEs leaving or joining the MBS multicast session. 

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>


Proposal 1-1:	Agree to capture results from RAN3#113-e meeting as shown in section 2.1 and Annex A.
2.2	Handling of associated PDU Sessions - focus on homogenous support
2.2.1	SA2 Status
TS 23.247 foresees the possibility that a UE may join the multicast session w/o the UP being activated, see section 7.2.1.3, which describes a scenario where UEs join an activated multicast MBS Session. Step 7 is the message which would establish an associated PDU Session Resource:
NOTE 4:	A PDU Session UP activation is not triggered by message 7 if it only includes information related to the multicast session and associated QoS flows and is received by an MBS capable NG RAN node.
Editor's Note: The implication of not triggering PDU Session UP activation in NG-RAN when SMF informs the NG-RAN of UE join requires RAN collaboration.
SA2 obviously acknowledges the fact, that allocating UP resources to only provide the joining information to NG-RAN is indeed not necessary. NG-RAN does not allocate PDU Session Resource contexts and the related NG-RAN resources (Uu, NG, Xn) if no UP is activated. 
What is the consequence of not activating UP for a PDU Session Resource?
With the rather simple PDU Session Resource state model introduced in Rel-17, only two states are known from an NG-RAN point of view:
-	UP activated == PDU Session Resources and are allocated and 
					the related context is established in NG-RAN., 
-	UP deactivated == no PDU Session Resource, no related NG-RAN context.
While it is of course possible to introduce a new state into that state model, i.e. establishing PDU Session Resources w/o actually establishing any resources (Uu or N3), it should be reminded that changing any state model by introducing a new state would have quite some impact to existing implementations, such is too costly and is not at all recommended. We deduce from that the following observation:
Observation 2-1: Given SA2 decision as captured in TS 23.247 §7.2.1.3 in NOTE 4, providing the possibility to not activate UP (resources) for the associated PDU Session at join, allows to assume that joined UEs in CM-CONNECTED would not necessarily have to have associated PDU Session Resources allocated, neither for activated nor for deactivated MBS Sessions.
NOTE:	The agreement made by RAN3 which allows PDU Session Resources to not contain associated QoS flow information in case homogenous deployment can be assumed adds a further detail to the overall discussion.
As a further side note, the condition outlined in NOTE 4 in TS 23.247 §7.2.1.3 states that associated PDU Session Context establishment is not performed if the information that would be provided to the gNB would only include the joined session and associated QoS flows. I.e. the SMF holding the associated PDU Session Context would not trigger the setup of a PDU Session Resource Context in gNB at all. 
Observation 2-2: We may also deduce that the decision to not activate UP for an associated PDU Session, i.e. to not trigger the setup of an associated PDU Session Resource context in NG-RAN is made at the SMF processing the join request from the UE. 
Proposal 2-3:	Acknowledge SA2’s approach captured in TS 23.247 §7.2.1.3 in NOTE 4 and continue discussing the consequences of such approach in terms of NG interface signalling. 
SA2’s approach (and expectance of collaboration with RAN groups) requires reviewing the current assumptions and go through possible scenarios with special consideration on necessary information to allow NR MBS to work. In order to do so, we look at the following aspects:
aspect 1: Support of multicast NR MBS by gNBs within the multicast MBS Session area
1a.	 homogenous support of NR MBS
1b.	 non-homogenous support of NR MBS
aspect 2: MBS Session state: deactivated and at activation (2a), activated (2b), released (2c)
aspect 3: UE is CM-CONNECTED state
3b. UEs with allocated associated PDU Session resources
3a. UEs w/o allocated associated PDU Session resources
	(Details on handling of UEs in CM-IDLE are discussed in R3-215192 in relation to the LS from RAN2 in R3-214692.)
ad aspect 1: Interworking with non-supporting gNBs requires per-se the supporting nodes to establish associated PDU Sessions during activated multicast sessions to be prepared for mobility towards non-supporting RAN nodes, i.e. means to support aspect 3a) is not further detailled. In the subsequent sections we discuss with the focus on homogenous support only.
2.2.2	MBS Session activation for CM-CONNECTED UEs
If no associated PDU Session Resources are allocated for UEs at join and at MBS Session activation, as hinted by NOTE 4 in TS 23.247 §7.2.1.3, join information and MBS Session information would need to come from other sources than from information contained in the associated PDU Session Resource context.
Observation 2-4: In order to enable the possibility introduced by SA2, NGAP protocol means would need to enable the gNB to deduce joining information and MBS Session information at MBS session activation, different signalling means would need to be defined outside the associated PDU Session Context.
Proposal 2-5:	Provide protocol means on NG to support allocation of MBS Session resources for UEs in CM-CONNECTED w/o allocated associated PDU Session Resources and liaise SA2 accordingly.
At MBS Session Activation, scenarios are conceivable where joined CM-CONNECTED UEs are served by a gNB with all served UEs consuming PDU Session Resources not related to the joined MBS Session which is about to be activated. In such a case, it cannot be expected that the MBS Session Resource Context contains more than joining information from the UE and optionally shared N3/NG-U tunnels. To enable such scenario, it is proposed that the message depicted in step 12 in TS 23.247 §7.2.5.2 is able to carry all relevant MBS Session Context information for the gNB to allocate MBS Session resources and observe area information for local and location dependent delivery.
Observation 2-6: The NOTE 4 in TS 23.247 §7.2.1.3 allows support of scenarios where all joined CM-CONNECTED UEs in a gNB do not have PDU Session resources allocated associated to the MBS Session which is about to be activated.
Proposal 2-7:	Step 12 in TS 23.247 §7.2.5.2 “NGAP Session Activation message” shall carry all relevant MBS Session Context information, including MBS QoS flow information area information to support local and location dependent delivery. It is proposed to liaise this conclusion to SA2.
With SA2’s decision to not mandate an activated UP of the associated PDU Session for MBS Session joining, nevertheless, join information would need to be provided to the gNB in respective UE-associated messages, outside PDU Session Context information in order to be available at MBS Session activation, allowing to deduce in which cells to establish MRBs for multicast user data provision:
-	at joining and de-joining, within
-	DOWNLINK NAS TRANSPORT
-	at UE Context establishment at CM state transition to CM-CONNECTED or at Handover (Xn or NG based) within
-	NGAP: INITIAL UE CONTEXT SETUP REQUEST (state transition to CM-CONNECTED)
-	NG and Xn based mobility: NGAP/XnAP: HANDOVER REQUEST, XnAP: RETRIEVE UE CONTEXT RESPONSE
Proposal 2-8:	Introduce joining information provision on NG in UE Context setup when UE changes to CM-CONNECTED and at DL NAS Transport signalling, and liaise SA2 and CT1 on those findings.
If the SMF requests the establishment of the associated PDU Session Resource at MBS Session activation and the gNB rejects the setup for gNB internal reasons, the UE in CM-CONNECTED should still be able to receive multicast traffic and be configured with the respective MRB(s), given the join information being already available (as the UE has joined before MBS Session Start). 
Observation 2-9: If the join information is available at the gNB for a CM-CONNECTED UE the gNB should be allowed to reject the setup of the associated PDU Session Resource, while the UE is kept in CM-CONNECTED and be configured with MRB(s) to receive multicast traffic. Whether a specific cause value should be introduced (and on which level) can be further discussed.
2.2.3	MBS Session activation for CM-IDLE and RRC_INACTIVE UEs
UEs in CM-IDLE would need to be paged and trigger a service request procedure, with the option to re-activate the associated PDU Session if paged with the TMGI of the (re) activated MBS Session. Once the UE responds with Service Request, the same handling as for UEs in CM-CONNECTED commences.
UEs in CM-CONNECTED/RRC_INACTIVE would need to be RAN paged and trigger a an RRC Resume procedure. UEs in RRC_INACTIVE would need at least unicast resources for one PDU Session established. Whether that PDU Session is the associated one is irrelevant as long as join information is available within the UE Context.
2.2.3	Activated MBS Session (CM-CONNECTED/RRC_CONNECTED UEs)
If we continue to look at necessary actions during an activated MBS Session with all joined UEs in CM-CONNECTED, the following scenarios have to be looked at:
A.	late joining UEs
B.	mobility of RRC_CONNECTED UEs
ad A) gNBs would need to receive joining information for UEs  joining during an activated MBS Session. If the UEs joins a gNB where MBS Session Resources have been already established the UE would be RRC configured with the respective MRB(s)  along MBS Session Context information already available within the gNB, if necessary the MBS Session Resources have to be established in the serving cell first.
ad B) mobility of RRC_CONNECTED UEs w/o established associated PDU Session resources would require the at least the join information to be passed on within the following messages:
-	NG and Xn based mobility: NGAP/XnAP: HANDOVER REQUEST
Proposal 2-10:	Introduce joining information provision on NG in UE Context setup when UE changes to CM-CONNECTED and NG/Xn based mobility HO and DL NAS Transport signalling and liaise SA2 on those findings.
Keeping the UE in RRC_CONNECTED due to an ongoing MBS session, although the network would either send the UE to RRC_INACTIVE or CM-IDLE, requires a change of the network behaviour. While the network would be able to allow individual resources to be released due to inactivity, the UE would need to be kept in RRC_CONNECTED at least to be able to be configured with MRB resources. All that is of course dependent on the strategy implemented in the network, on the current resource demand of the network (number of UEs, concurrent MBS sessions and unicast sessions to be served, priority and QoS demands of the concurrent active sessions, etc.). Standard should allow the network to utilise a “tool-set” of protocol function to adapt to the current needs.
Observation: 2-11: Unlike for unicast user data provision to the UE, a gNB would need to keep UEs in RRC_CONNECTED even if not activity was detected on PDU Session Resources. This results in changes of the NG-RAN/5GC behaviour for handling UEs in RRC_CONNECTED/CM-CONNECTED UEs.
While intra-gNB mobility in CM-CONNECTED would in principle not require any PDU Session resources to be established, if the NG and RRC connection are kept for the UE, inter-gNB mobility in CM-CONNECTED requires at least one PDU Session Resource to be established. W/o a single PDU Session Resource to be established, the UE would need re-select the target cell in the target/new gNB and re-connect to the network.
Observation: 2-12: Dependent on the network decision to consider the current multicast session state (active/deactivated) only for the CM connection state of the UE, but not for keeping an active UP for PDU Sessions, intra-gNB mobility with MRB only configuration would be still possible, while inter-gNB mobility would require at least one active PDU Session in order to avoid UEs re-connect to the network in the target gNB (which could still be acceptable in high load situations).
In order to complete the set of possibilities for entities to request the activation or deactivation of UP for an associated PDU Session, the only node that is currently not able to trigger the re-activation of the UP is the gNB. If the gNB is able to request the re-activation of the UP for an associated PDU Session, providing the TMGI of the active MBS session as a reference to the associated PDU Session, this would enable the gNB to utilise CM-CONNECTED mobility (Xn/NG based handover).
Proposal: 2-13: In order to complete the set of possibilities for the 5GS to control the UP state of an associated PDU Session, it is proposed to allow the gNB to request the re-activation of the UP for a PDU Session associated with an activated MBS Session in order to enable (legacy) handover to proceed.
2.3	Handling of associated PDU Sessions - focus on inhomogeneous support
We had a couple of agreements at the last meeting(s) which are worth to be translated into TPs, mainly for stage 3. Apart from definitions already discussed in section 2.1, the following agreement should be taken into account:
The reference to the MBS Session which the UE has joined. and, if applicable, the associated QoS flow informations, are included in the corresponding a PDU Session Resources Item and maintained within the NG-RAN UE Context during active and de-activated MBS sessions. If the (supporting) gNB identifies QoS flows requested to be setup as mapped QoS flows based on information contained in the associated QoS flow information the (supporting) gNB shall not establish unicast resources for those QoS flows. At Xn handover, during an active multicast session, if interworking with non-supporting gNBs is supported in the network, the source node includes both associated QoS flow information and mapped QoS flows within the UE Context in the Handover Request message.
As an example, which is further explicated in the TP in R3-215204, in NGAP, the PDU Session Resource Setup Transfer is provided with the following addition. Equivalent changes are introduced for XnAP:
<<<<<<<<<<<<<<<<<<<< Begin of changes for BL CR for TS 38.413 >>>>>>>>>>>>>>>>>>>>>
9.3.4.1	PDU Session Resource Setup Request Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	...
	
	
	
	
	
	

	QoS Flow Setup Request List
	
	1
	
	The NG-RAN node does not establish resources for QoS Flows included in the MBS Session Information Addition List IE and replicated in a QoS Flow Setup Request Item.
	YES
	reject

	...
	
	
	
	
	
	

	Redundant PDU Session Information
	O
	
	9.3.1.136
	
	YES
	ignore

	MBS Session Information Addition List
	O
	
	9.3.4.x10
	
	YES
	ignore
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This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	...
	
	
	
	
	
	

	MBS Session Information stored in UE Context
	O
	
	9.3.1.x9
	
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Next change for BL CR for TS 38.413 >>>>>>>>>>>>>>>>>>>>>
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Indicates that at MBS Session start no PDU Session Resources have to be established for 5GC individual MBS traffic delivery.
Editor’s Note: Whether this semantic statement is sufficient or needs to be moved or even needs reference to a stage 2 TS are FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session Information stored in UE Context
	M
	
	ENUMERATED (stored, …)
	



9.3.4.x10	MBS Session Information Addition List
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session Information Addition List
	
	1
	
	The NG-RAN node does not establish resources for QoS Flows included in the MBS Session Information Addition Item IE and replicated in a QoS Flow Setup Request Item.
A QoS Flow Identifier appears only once in the MBS Session Information Addition List IE.

	>MBS Session Information Addition Item
	
	1..<maxnoofMBSSessions>
	
	

	>>Global MBS Session ID
	M
	
	FFS
	

	>>Associated QoS Flows List
	
	0..1
	
	

	>>>Associated QoS Flows Item
	
	1..<maxnoofQoSFlows>
	
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	

	>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofMBSSessions
	Maximum no of MBS Sessions a UE may join. Value is FFS



<<<<<<<<<<<<<<<<<<<< End of changes for BL CR for TS 38.413 >>>>>>>>>>>>>>>>>>>>>
Proposal: 3-1:	It is proposed to endorse the basic approach for handling associated QoS flow information and gNB support indication as highlighted in section 2.3 and captured in the stage 3 TP in R3-215204.
2.4	Handling of multicast MBS Sessions
2.4.1	Control of multicast MBS Sessions
Activated multicast Sessions are reflected along the definitions agreed at the last meeting(s):
NG RAN MBS Session Resource Context: Encompasses CP and UP, transport and radio resources to support an MBS Session. For multicast it also encompasses the MBS Session state (active, de-activated) information about joined UEs. If an MBS Session Resource within a gNB serves multiple MBS service areas, as specified in TS 23.247 [x] the same NG MBS Session Resource context may be associated with multiple NG-U resources. During an ongoing multicast session, NG-U resources are setup or released by the gNB upon UE mobility or UEs leaving or joining the MBS multicast session. 
In order to support the setup of a MBS Session Resource context, and following discussions in 2.2 in Proposal 2-7, mainly to support MBS Session establishment without the need to have associated PDU Sessions established at MBS Session activation. A first attempt to specify the full set of 5GC triggered MBS Session procedures is provided in the TP in R3-21xxxx.
Proposal 4-1:	Introduce a set of 5GC triggered NGAP procedures to activate, de-activate and modify multicast MBS Session Resources as proposed in the stage 3 TP in R3-21xxxx.
We still have an open issue which requires to Continue discussing gNB admission control for re-activated multicast MBS Sessions. 
Control of the MBS Session Resource state is performed by the 5GC by explicitly activating and de-activating the multicast MBS Session. There is no requirement to reserve resources for multicast MBS Sessions in the deactivated state. Such requirement would in high load situations, prevent other services from being admitted while definitely no resources are required for the de-activated multicast MBS session. We are still surprised that this topic is still open and it is not obvious to us, why it is not common understanding that at activation and re-activation of a multicast MBS Session, that multicast MBS Session competes with other unicast and multicast sessions given the priority information provided.
From an NG-RAN point of view, on whether In order to support the setup of a MBS Session Resource context, and following discussions in 2.2 in Proposal 2-7, mainly to support MBS Session establishment without the need to have associated PDU Sessions established at MBS Session activation. A first attempt to specify the full set of 5GC triggered MBS Session procedures is provided in the TP in R3-215204.
Proposal 4-2:	Agree that gNB admission control is applied for multicast MBS Sessions at activation and re-activation.
We have agreed at RAN3#113-e to define a gNB triggered procedure for setup of NG-U resources:
Define a gNB triggered class 1 procedure to trigger the setup of NG-U resources. 
The main application of this procedure is related to setup of NG-U resources. 
As proposed in the TP in R3-215204, we could add to the set of MBS Session Resource procedures a set of gNB triggered procedures that allows the modification of the NG-U resources.
Assuming that scenarios would need to be supported where no associated PDU Session Resource contexts is established, we should allow the gNB to request MBS Session Context information (QoS, area information), in fact triggering the setup of the MBS Session Context.
Proposal 4-3:	Introduce a set of gNB triggered NGAP procedures to setup and release NG-U resources, which also enables the gNB to request MBS Session context information in order to support implementations where no associated PDU Sessions are setup.
2.4.2	Handling of de-activated multicast MBS Sessions
We still have an open issue on continuing discussing whether NG-U resources for inactive multicast MBS Sessions are always released or the gNB may keep them.
To start with the common understanding on the overall discussion, I guess we can agree that a multicast MBS Session Context may exist in the gNB for de-activated session, at least to (pre-)process information of joined UEs to be prepared for session activation on where to establish MBS Session resources.
We also that it should be up to the gNB to keep or release NG-U resources for de-activated multicast MBS Sessions. 
Proposal 4-4:	Allow the gNB for deactivated multicast MBS Sessions to either keep or release NG-U resources.
A follow up question is whether NGAP should support an explicit setup and release of an MBS Session Resource context, similar to handling a UE Context on NGAP. The situation for a multicast MBS Resource Session, as compared to a UE Context with related PDU Sessions is that a multicast MBS Session Resource context may be controlled by several AMFs, so there may several “MBS Session signalling associations” referring to the very same MBS Session Resource Context. The basic question is whether we would need (or like to) adopt the same “signalling association” concept for MBS Session Resources as we have defined it for UE Contexts. If we decide to adopt the “UE-associated” signalling connection concept for MBS Session resources, we would need to define a mechanism for setup and release of such MBS Session Resource associated connection and define under which conditions such association exists.
Proposal 4-5:	Decide whether the “UE-associated signalling connection” concept should be adopted for defining an “MBS Session Resource associated signalling connection”, bearing in mind that there is not a one-to-one relation between MBS Session Resource Contexts and the associated signalling connection to potentially multiple AMFs.
2.4.3	Communalities in NGAP between broadcast and multicast session resource control
For NGAP, we propose to move forward with the agreement that there will be two different sets of 5GC triggered procedures, one for broadcast and one for multicast, in order to setup and modify MBS Session Resources.
We however propose to use a common set of gNB triggered MBS Session Resource procedures, as there seem to be quite the same set of functions required for the setup of NG-U resources. Also MBS Session Release can be included into the common set of procedures.
On F1/E1 we however believe that there should be no difference between MBS Session Resource related procedures, so the decision made on NGAP should not be taken as an argument for decisions made for E1/F1.
Proposal 4-6:	Finally agree to define two sets of 5GC triggered NGAP procedures for establishment(/activation)/update/(/deactivation) of MBS Session Resources, one for broadcast and one for multicast. This decision should not serve as an argument for discussions on E1/F1.
Proposal 4-7:	Define one set of gNB triggered MBS Session Resource procedures to control NG-U resources, common for broadcast and multicast. Also a common 5GC triggered procedure to release MBS Session Resources is proposed.
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The following was observed and proposed:
Proposal 1-1:	Agree to capture results from RAN3#113-e meeting as shown in section 2.1 and Annex A.
Observation 2-1: Given SA2 decision as captured in TS 23.247 §7.2.1.3 in NOTE 4, providing the possibility to not activate UP (resources) for the associated PDU Session at join, allows to assume that joined UEs in CM-CONNECTED would not necessarily have to have associated PDU Session Resources allocated, neither for activated nor for deactivated MBS Sessions.
Observation 2-2: We may also deduce that the decision to not activate UP for an associated PDU Session, i.e. to not trigger the setup of an associated PDU Session Resource context in NG-RAN is made at the SMF processing the join request from the UE. 
Proposal 2-3:	Acknowledge SA2’s approach captured in TS 23.247 §7.2.1.3 in NOTE 4 and continue discussing the consequences of such approach in terms of NG interface signalling. 
Observation 2-4: In order to enable the possibility introduced by SA2, NGAP protocol means would need to enable the gNB to deduce joining information and MBS Session information at MBS session activation, different signalling means would need to be defined outside the associated PDU Session Context.
Proposal 2-5:	Provide protocol means on NG to support allocation of MBS Session resources for UEs in CM-CONNECTED w/o allocated associated PDU Session Resources and liaise SA2 accordingly.
Observation 2-6: The NOTE 4 in TS 23.247 §7.2.1.3 allows support of scenarios where all joined CM-CONNECTED UEs in a gNB do not have PDU Session resources allocated associated to the MBS Session which is about to be activated.
Proposal 2-7:	Step 12 in TS 23.247 §7.2.5.2 “NGAP Session Activation message” shall carry all relevant MBS Session Context information, including MBS QoS flow information area information to support local and location dependent delivery. It is proposed to liaise this conclusion to SA2.
Proposal 2-8:	Introduce joining information provision on NG in UE Context setup when UE changes to CM-CONNECTED and at DL NAS Transport signalling, and liaise SA2 and CT1 on those findings.
Observation 2-9: If the join information is available at the gNB for a CM-CONNECTED UE the gNB should be allowed to reject the setup of the associated PDU Session Resource, while the UE is kept in CM-CONNECTED and be configured with MRB(s) to receive multicast traffic. Whether a specific cause value should be introduced (and on which level) can be further discussed.
Proposal 2-10:	Introduce joining information provision on NG in UE Context setup when UE changes to CM-CONNECTED and NG/Xn based mobility HO and DL NAS Transport signalling and liaise SA2 on those findings.
Observation: 2-11: Unlike for unicast user data provision to the UE, a gNB would need to keep UEs in RRC_CONNECTED even if not activity was detected on PDU Session Resources. This results in changes of the NG-RAN/5GC behaviour for handling UEs in RRC_CONNECTED/CM-CONNECTED UEs.
Observation: 2-12: Dependent on the network decision to consider the current multicast session state (active/deactivated) only for the CM connection state of the UE, but not for keeping an active UP for PDU Sessions, intra-gNB mobility with MRB only configuration would be still possible, while inter-gNB mobility would require at least one active PDU Session in order to avoid UEs re-connect to the network in the target gNB (which could still be acceptable in high load situations).
Proposal: 2-13: In order to complete the set of possibilities for the 5GS to control the UP state of an associated PDU Session, it is proposed to allow the gNB to request the re-activation of the UP for a PDU Session associated with an activated MBS Session in order to enable (legacy) handover to proceed.
Proposal: 3-1:	It is proposed to endorse the approach for handling associated QoS flow information and gNB support indication as highlighted in section 2.3 and captured in the stage 3 TP in R3-215204.
Proposal 4-1:	Introduce a set of 5GC triggered NGAP procedures to activate, de-activate and modify multicast MBS Session Resources as proposed in the stage 3 TP in R3-215204.
Proposal 4-2:	Agree that gNB admission control is applied for multicast MBS Sessions at activation and re-activation.
Proposal 4-3:	Introduce a set of gNB triggered NGAP procedures to setup and release NG-U resources, which also enables the gNB to request MBS Session context information in order to support implementations where no associated PDU Sessions are setup.
Proposal 4-4:	Allow the gNB for deactivated multicast MBS Sessions to either keep or release NG-U resources.
Proposal 4-5:	Decide whether the “UE-associated signalling connection” concept should be adopted for defining an “MBS Session Resource associated signalling connection”, bearing in mind that there is not a one-to-one relation between MBS Session Resource Contexts and the associated signalling connection to potentially multiple AMFs.
Proposal 4-6:	Finally agree to define two sets of 5GC triggered NGAP procedures for establishment(/activation)/update/(/deactivation) of MBS Session Resources, one for broadcast and one for multicast. This decision should not serve as an argument for discussions on E1/F1.
Proposal 4-7:	Define one set of gNB triggered MBS Session Resource procedures to control NG-U resources, common for broadcast and multicast. Also a common 5GC triggered procedure to release MBS Session Resources is proposed.
Further it is proposed:
Final Proposal 1: agree on the TPs for the BL CRs for TS 38.300, 38.401 and 38.402 as proposed in R3-215203
Final Proposal 2: agree on the TPs for the BL CRs for TS 38.413 and 38.423 as provided in R3-215204.
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Annex A - Text Proposal for BL CR against TS 38.300 
This is a text proposal against the latest BL CR for TS 38.300, changes are highlighted in cyan.
Next change

16.x.3	Session Management
Editor’s Note: Session Management aspects to be covered here.
16.x.3.1	QoS Model
The following QoS model applies to both multicast and broadcast:
· An MBS Session Resource may be associated with one or more MBS QoS flows.
· Each MB QoS flow is associated with a QoS profile.

Editor’s Note: whether 5GC sends MBS Session AMBR to NG-RAN and how NG-RAN node would handle it is FFS.
Editor’s Note: specification of applicability of QoS flow QoS parameters and PDU Session parameters to an MBS Session Resources is expected to be specified. How to reference to TS 23.501 (by SA2) is FFS.

Session Management for NR MBS comprises two different kinds of NG-RAN functions:
-	associated with an MBS Session Resource Context established for an MBS Session to enable 5GC shared MBS traffic delivery within a gNB supporting NR MBS, as specified in TS 23.247 [x]. On NG-RAN interfaces, these functions are realised by a set of functions separate from those associated with a UE context. These functions are defined for multicast and broadcast.
-	associated with a UE Context, maintaining information about MBS Sessions the UE has joined and, if applicable, associated QoS flow information to enable 5GC individual MBS traffic delivery as specified in TS 23.247 [x]. On NG-RAN interfaces, these functions are incorporated in existing PDU Session Resource management related and UE context related protocol functions. These functions are applicable for multicast only. 

Annex B - Text Proposal for BL CR against TS 38.401 
This is a text proposal against the latest BL CR for TS 38.401, changes are highlighted in cyan.
Next change
<<<<<<<<<<<<<<<<<<<< Begin of changes for BL CR for TS 38.401 >>>>>>>>>>>>>>>>>>>>>
--------------------------------Start of the Next Change-----------------------------
3.1	Definitions
//skip unchanged part
Associated QoS Flow: as defined in TS 23.247 [x].
Associated QoS flow information: Information encompassing: QoS flow QoS parameters for associated QoS flows and mapping information between mapped (unicast) QoS flows and associated QoS flows. The respective information is included in a way that non-supporting RAN nodes would not establish respective RAN resources irrespective the multicast session state.
//skip unchanged part
Mapped QoS flows: Unicast QoS flows requested to be established, i.e. included in the legacy QoS flow lists in a way, that non-support RAN nodes would attempt to establish unicast QoS flows and supporting RAN nodes can identify them as mapped QoS flows based on the associated QoS information.
--------------------------------Start of the Next Change-----------------------------
6.x	MBS Session associations in NG-RAN Node
The following MBS Session associations are defined in the NG-RAN node to support NR MBS:
NG RAN MBS Session Resource Context: Encompasses CP and UP, transport and radio resources to support an MBS Session. For multicast it also encompasses the MBS Session state (active, de-activated) information about joined UEs. If an MBS Session Resource within a gNB serves multiple MBS service areas, as specified in TS 23.247 [x] the same NG MBS Session Resource context may be associated with multiple NG-U resources. During an ongoing multicast session, NG-U resources are setup or released by the gNB upon UE mobility or UEs leaving or joining the MBS multicast session. 
MBS Session context in a gNB-DU:
The definition of an MBS Session context in a gNB-DU applicable for broadcast and multicast.
An MBS Session context in a gNB-DU 
-	is a block of information associated to an MBS Session, which may consist of one or several MRB Contexts;
-	corresponds to either one or several F1-U tunnels.
MRB Context in a gNB-DU:
An MRB Context is a block of information in a gNB-CU-UP node associated to one or several MRBs (MRB “instances”). The gNB-DU sets up resources for each MRB 
-	based on information provided within MBS Session Context related information as received by the gNB-DU (e.g. MRB QoS, MBS service area information, etc.), and, 
-	for multicast, based on the UE Contexts established for RRC_CONNECTED UEs within the gNB-DU containing joining information of the UE for the respective multicast session.
For multicast, for each MRB, the MBR specific Uu configuration is incorporated into each UE’s individual CellGroupConfig, and the gNB-DU provides such information to the gNB-CU to configure the UE.
Editor’s Note: The statement above concerning he incorporation of the MBR specific Uu configuration into the RRC CellGroupConfig IE needs to be checked against respective RAN2 decisions.


Annex C - Text Proposal for BL CR against TS 38.410 
This is a text proposal against the latest BL CR for TS 38.410, changes are highlighted in cyan.
//skip unchanged part
5.xx	NR MBS Session Management function
The NR MBS Session Management function is responsible for establishing, modifying and releasing the MBS Session Resources upon 5GC request. For multicast, MBS Session Management functions may be evoke in NG-RAN also for deactivated MBS Sessions, e.g. to control NG-U resources. 

//skip unchanged part
6.xx	NR MBS Session Management Procedures
The following list of MBS Session management procedures are used to establish, release, or modify NG-RAN resources for a NR MBS session:
-	Broadcast MBS Session Resource Establishment;
-	Broadcast MBS Session Resource Update;
-	Broadcast MBS Session Resource Release;
-	Multicast MBS Session Resource Activation;
-	Multicast MBS Session Resource Update;
-	Multicast MBS Session Resource Deactivation;




Annex X: Agreements in AI 22.2.2 from RAN3#113-e and previous meetings:
Pre-RAN3#113-e agreements (selection)
...
The reference to the MBS Session which the UE has joined. and, if applicable, the associated QoS flows, are included in a PDU Session Resources Item and maintained within the NG-RAN UE Context. 
The associated QoS flow information should, if applicable, be provided as early as possible, preferably at Joining.
When an MBS session is (re-)activated, group paging may be used toward supporting nodes (to be checked against RAN2 progress)
Support 5GC triggered MBS Session Stop/Deactivation (pending SA2 progress)
...
Include basic MBS Session related information (at least MBS Session ID, associated QoS flows) in the NGAP SMF transparent containers in the PDU Session Resource messages, where appropriate
An (associated) PDU Session may be associated with more than one MBS Session.

RAN3#112e:
Introduce a new class 2 procedure for multicast MBS Group Paging. name and content FFS
5GC enables both options, multicast and unicast NG-U/N3 transport for NR MBS, but RAN decides, i.e. the RAN either provides for unicast transport the DL TEID or requests the 5GC to provide IP multicast address; St3 details are FFS
A supporting gNB indicates in PDU Session Resource SMF containers for associated PDU Sessions that it support MBS (i.e., effectively the functional support of MBS Session related information). FFS whether this is needed in all containers.
Acknowledge that MBS related information within the associated PDU Session Resource Context may not include associated QoS flow information if interworking with non-supporting RAN nodes is not required; st3 details are FFS.
In case of 5GC individual MBS traffic delivery, if a PDU Session is associated with more than one MBS Session, if applicable, MBS traffic for all MBS Sessions is delivered (concurrently) via the one NG-U/N3 tunnel established for the associated PDU session.
MBS supporting gNBs are not mandated to support IP multicast.
Continue discussing gNB admission control for re-activated multicast MBS Sessions
Continue discussing the role of associated PDU Session Resource modification for activating multicast MBS Session resources versus a dedicated non-UE related MBS Session Resource Activation/Setup procedure
Continue discussing whether NG-U resources for inactive multicast MBS Sessions are always released or the gNB may keep them.
Continue discussing whether associated MBS Session information within the existing PDU Session Resource messages/IEs are included as part of the legacy QoS Flow List IEs or outside
TBC...
We had the following agreements at RAN3#113-e which needs to be captured in stage 2:
mapped QoS flows: unicast QoS flows requested to be established, i.e. included in the legacy QoS flow lists in a way, that non-support RAN nodes would attempt to establish unicast QoS flows and supporting RAN nodes can identify them as mapped QoS flows based on the associated QoS information.
associated QoS flow information: information encompassing: QoS flow QoS parameters for associated QoS flows and mapping information between mapped (unicast) QoS flows and associated QoS flows. The respective information is included in a way that non-supporting RAN nodes would not establish respective RAN resources irrespective the multicast session state.
The reference to the MBS Session which the UE has joined. and, if applicable, the associated QoS flow informations, are included in the corresponding a PDU Session Resources Item and maintained within the NG-RAN UE Context during active and de-activated MBS sessions. If the (supporting) gNB identifies QoS flows requested to be setup as mapped QoS flows based on information contained in the associated QoS flow information the (supporting) gNB shall not establish unicast resources for those QoS flows. At Xn handover, during an active multicast session, if interworking with non-supporting gNBs is supported in the network, the source node includes both associated QoS flow information and mapped QoS flows within the UE Context in the Handover Request message.
NG RAN MBS Session Resource Context: Encompasses CP and UP, transport and radio resources to support an MBS Session. For multicast it encompasses also the MBS Session state (active, de-activated) information about joined UEs. 
Define a gNB triggered class 1 procedure to trigger the setup of NG-U resources. 
The main application of this procedure is related to setup of NG-U resources. 
If an MBS Session Resource within a gNB serves multiple MBS service areas, the same NG MBS Session Resource context may be associated with multiple NG-U resources. 
During an ongoing multicast session, NG-U resources maybe setup or released upon UE mobility by means of a gNB triggered procedure. 
Introduce a new class 2 procedure for multicast MBS Group Paging in NGAP and XnAP as Multicast Group paging (NGAP) and RAN Multicast Group Paging (XnAP) respectively. name and content FFS.
The NGAP Multicast Group Paging procedure shall carry the following information: MBS Session ID, MBS Service Area(s), a list of (UE specific paging Identity/Identities or a derived identity/identities. FFS: how to deal with (UE specific) DRX information.
Introduce MBS Session and Associated QoS flow information on highest PDU Session information level containing: 
- MBS Session ID. 
- MBS QoS flow ID
- MBS QoS flow QoS parameters 
- mapped QoS flow ID information
Dependent on the transparent SMF PDU Session container where such information is included, addition, modification and release of such information is supported.
Include “MBS support information” in relevant NGAP SMF containers which informs the SMF whether the gNB has understood the Rel-17 MBS related information. 
It is proposed that the “MBS support information” is encoded as an enumeration with one value, e.g. “support”.
SMF containers where the “MBS Support information” is include are FFS, but expected for PDU Session Resource Setup Response Transfer, PDU Session Resource Modify Response Transfer, Path Switch Request Transfer, Handover Request Acknowledge Transfer.
Handling of “MBS support information” in the relevant SMF containers at handover from non-supporting to supporting gNBs: the supporting RAN node will include the “MBS support information” within transparent SMF containers of all established PDU Session Resources.
Open issues:
FFS whether further optimization can be agreed for realizing provisioning associated QoS flow information to the gNB.
Whether at Session Activation, multiple NG-U resources, one per service area may be setup is FFS.
FFS: applicability of QoS flow related information if interworking with non-supporting gNBs is not supported
To be continued...

Annex Y: TS 23.247 Section 7.2.5.2
[bookmark: _Toc66391761][bookmark: _Toc70079057][bookmark: _Toc83206841]7.2.1	MBS join and Session establishment procedure
[bookmark: _Toc66391762][bookmark: _Toc70079058][bookmark: _Toc83206842]7.2.1.1	General
MBS Session Join procedure is used by UEs to inform the 5GC of the UE interest in joining a multicast MBS session. The first accepted UE join request will trigger the multicast MBS session establishment towards the NG-Ran and the UE.
[bookmark: _Toc66391763][bookmark: _Toc70079059][bookmark: _Toc83206843]7.2.1.2	Establishment of a PDU Session that can be associated with multicast session(s)
The PDU Session associated with multicast session(s) (i.e., the associated PDU Session) is established using the procedures as specified in TS 23.502 [6] clause 4.3.2.2 with the following differences:
NOTE 1:	The DNN and S-NSSAI are used to establish the PDU session which can carry the Multicast operation, i.e. join/leave, and can be associated with multicast MBS session(s).
-	In step 2, based on the DNN and S-NSSAI use for establishing a PDU Session associated with multicast session(s), the AMF selects an SMF capable of handling multicast sessions based on DNN and S-NSSAI, locally configured data or a corresponding SMF profile stored in the NRF. For indirect discovery, the AMF requests the SCP to select an SMF capable of handling multicast sessions. 
-	In step 4, if MBS subscription data for the UE (i.e. corresponding SUPI), DNN and S-NSSAI of the HPLMN is not available, the SMF retrieves the MBS subscription data using Nudm_SDM_Get (SUPI, MBS subscription data, selected DNN, S-NSSAI of the HPLMN, Serving PLMN ID, [NID]) and subscribes to be notified when this subscription data is modified using Nudm_SDM_Subscribe (SUPI, MBS subscription data, selected DNN, S-NSSAI of the HPLMN, Serving PLMN ID, [NID]). UDM may get this information from UDR by Nudr_DM_Query (SUPI, MBS data, selected DNN, S-NSSAI of the HPLMN, Serving PLMN ID, [NID]) and may subscribe to notifications from UDR for the same data by Nudr_DM_subscribe. The MBS subscription data can also be retrieved along with the Session Management Subscription data, i.e. with additional input parameter for MBS subscription data in the Nudm_SDM services.
NOTE 2:	In this release, the roaming is not supported, i.e. HPLMN ID and Serving PLMN ID is same.
[bookmark: _Toc66391764][bookmark: _Toc70079060][bookmark: _Toc83206844]7.2.1.3	Multicast session join and session establishment procedure
The following steps are executed before the UE requests to join the MBS session:
-	The MBS Session may have has been configured in the 5GC (see clause 7.1.1 for details).
-	The UE registers in the PLMN and establishes a PDU session.
-	The UE has known at least the MBS Session ID of a multicast group that the UE can join, e.g. via service announcement.


Figure 7.2.1.3-1: PDU Session modification for UE joining multicast session
1.	To join the multicast group, the UE sends a PDU Session Modification Request which additionally contains one or several MBS Session ID(s) and join request. The MBS Session ID(s) indicate the multicast group(s) that UE wants to join.
2.	[Conditional] Based on the received MBS Session ID and join request, the SMF determines this is MBS Session join request. The SMF checks whether the user is authorized to use the required multicast service.
3.	[Conditional] If SMF has no information about MBS Session context for the indicated MBS Session ID(s), SMF discovers and selects an MB-SMF for the MBS Session via the NRF as described in clause 7.1.2. If no MB-SMF is assigned for the MBS session ID, the SMF may select an MB-SMF and request it configure the multicast session or the SMF may reject the join request.
NOTE 1:	Details how the SMF select an MB-SMF and request it configure the multicast session are left to SMF implementation.
4.	Nmbsmf_ MBSSession_ContextStatusSubscribe request indicates the SMF want to subscribe the MBS session context. For each MBS session in step 1, by using Nmbsmf_ MBSSession_ContextStatusSubscribe request (MBS Session ID) with the immediately reporting flag. SMF interacts with the MB-SMF to retrieve information about the indicated multicast session context information (multicast QoS flow information (e.g., QoS profile(s) for multicast MBS session), [start time], [session status indication (active/inactive)], [MBS session authorization information (MBS session open for any user)], LL MC address]) and to subscribe to events notifications related to the multicast session.
	If it is the first time for the MB-SMF to receive Nmbsmf_ MBSSession_ContextStatusSubscribe request of the indicated MBS Session from SMF, MB-SMF learns it is the first UE joining the multicast group. For multicast transport between MB-UPF and content provider, if it is the first UE joining the multicast group, and MB-UPF has not joined the multicast tree in the MBS configuration procedure, the MB-SMF requests the MB-UPF to join the multicast tree towards the AF/MBSF, otherwise MB-SMF will not send the request to the MB-UPF. The MB-SMF determines whether the user is authorized to join the multicast session as follows: The MB-SMF checks the user subscription data received from the UDM to determine whether the user is allowed to use any multicast service. If so, the MB-SMF checks the received indication whether the multicast session is open for any user. If the multicast session is not open to any user, the MB-SMF checks the user subscription data received from the UDM to determine whether the MBS session ID is included. If a UE joins prior to the start time of the multicast session, the SMF may accept the join request in step 8 and indicate to the UE the start time, or it may reject the join request with appropriate error cause and possible back-off time. If a UE joins while the multicast session is inactive, the SMF accepts the join request in step 8. If authorization check fails, the SMF indicates cause value in the PDU Session Modification Reject sent to the UE and proceeds with step 8.
NOTE 2:	The MB-SMF can answer the Nmbsmf_ MBSSession_ContextStatusSubscribe request either based on information received in the configuration procedures in Clause 7.1.1 or based on preconfigured information. The pre-configuration also includes information about the MBS session stored in the NRF. If the MB-SMF uses preconfigured information, the pre-configuration also include MB-UPF configuration.
7.	SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response (N2 SM information (PDU Session ID, MBS Session ID, [updated PDU Session information], [mapping information between unicast QoS flow(s) and multicast QoS flow (s)]), N1 SM container (PDU Session Modification Command)) to:
-	create an MBS session context for the indicated MBS session in the RAN, if it does not exist in the RAN already; and
-	inform the NG-RAN about the relation between the multicast context and the UE's PDU Session context by including the MBS session ID and the mapping between the multicast QoS flow(s) and associated QoS flow(s). 
	Based on operator policy, the SMF may prepare for 5GC individual MBS traffic delivery fall-back. The SMF maps the received QoS information of the multicast QoS Flow into PDU Session's unicast QoS Flow information, and includes the information of the QoS Flows and the mapping information about the QoS Flows in the SM information sent to RAN.
NOTE 3:	Detailed information included in N2 SM information will be aligned with by RAN WG3. 
NOTE 4:	A PDU Session UP activation is not triggered by message 7 if it only includes information related to the multicast session and associated QoS flows and is received by an MBS capable NG RAN node.
Editor's Note: The implication of not triggering PDU Session UP activation in NG-RAN when SMF informs the NG-RAN of UE join requires RAN collaboration.
Editor's note:	Possible PCF interactions related to the multicast QoS flows are FFS.
8.	The N2 message, which includes the multicast session information and PDU session modification information is sent to the NG-RAN.
	If the 5G MBS is not supported by NG-RAN, 5GC individual MBS traffic delivery may be used. Otherwise if the MBS is supported by NG-RAN, 5GC shared MBS traffic delivery is adopted.
	If the NG-RAN supports 5G MBS, the NG-RAN uses the MBS Session ID to determine that the PDU Session identified by the PDU Session ID is associated with the indicated multicast session.
	If the multicast QoS information is received and the NG-RAN supports MBS, the associated unicast QoS flow information is not used to allocate the radio resource and CN resource.
NOTE 5:	It is NG-RAN that decides whether radio resource is allocated or not, and it is NG-RAN/UPF that decides whether multicast transport or unicast transport is used between the NG-RAN/UPF and the MB-UPF.
9. [Conditional]	If shared tunnel has not been established for the MBS session towards the NG-RAN node, the procedures in clause 7.2.1.4 for the Establishment of shared delivery toward RAN node are executed. Step 9 is executed separately for each MBS session.
10.	The NG-RAN node performs AN specific signalling exchange with the UE to establish radio resource for the MBS session if not established yet. If the NG-RAN does not support MBS, radio resource are reconfigured for unicast transmission of the MBS data over the associated PDU session. As part of the AN specific signalling exchange, the N1 SM container (PDU Session Modification Command) is provided to the UE.
11.	The NG-RAN node sends the PDU session modification response.
	If the MBS is not supported by NG-RAN, the accepted unicast QoS flow is included in the N2 SM response container. If the MBS is supported by NG-RAN, the N2 SM response container includes the accepted multicast QoS flow.
12.	The AMF invokes Nsmf_PDUSession_UpdateSMContext request ([N2 SM container]) to the SMF.
	Per the accepted unicast QoS flow information, the SMF determines the delivery mode, i.e. whether 5GC individual MBS traffic delivery is used for multicast data transmission.
NOTE 6:	If the shared tunnel is used, no interaction with UPF is needed for the indicated MBS session
[Conditional] Step 13 is used for 5GC Individual MBS traffic delivery, if the related NG-RAN does not support multicast .If a shared tunnel between the UPF (PSA) and MB-UPF for 5GC individual MBS traffic delivery has not yet been established by the SMF for the multicast session, steps 13a to 13e are executed. Step 13f is executed irrespective of that.
13a.	The SMF contacts the UPF to request the creation of a tunnel and provides the MBS session ID. The UPF indicates to the SMF whether the tunnel for this MBS session is newly allocated (as there can be multiple SMFs interacting with the same UPF for the same MBS Session). If the UPF determines to use unicast transport over N19mb, the UPF allocates a DL N19mb Tunnel endpoint for the MBS session if the SMF request is the first one to allocate DL N19mb Tunnel endpoint for the MBS Session in the UPF. The UPF includes the DL Tunnel Info in the response to the SMF. The DL tunnel info includes the downlink tunnel ID and the UPF address. The UPF is now ready for receiving the MBS data from the MB-UPF and forwarding the data to the PDU session.
Editor's Notes: whether 13b to 13e can be skipped for multicast N10mb is FFS
13b.	If the UPF indicates the DL N19mb Tunnel is newly allocated, the SMF invokes Nmbsmf_MBSsession_ ContextUpdate request (MBS Session ID, [DL tunnel info]) towards MB-SMF that includes MBS Session ID and downlink tunnel info of UPF, for establishing the multicast session transport between MB-UPF and UPF.
13c.	If the DL tunnel info of the UPF is received, MB-SMF configures MB-UPF to transmit the multicast session data towards UPF using the possibly received downlink tunnel ID.
13d.	MB-SMF responds to SMF through Nmbsmf_MBSSession_ ContextUpdate response (MBS Session ID, [multicast DL tunnel info]). If the UPF DL tunnel info for unicast transport is not received by the MB-SMF, multicast transport between MB-UPF and UPF is to be used, and the SMF includes the downlink tunnel information with the transport multicast address for the multicast session.
13e.	For multicast transport between MB-UPF and UPF, SMF configures UPF to receive the multicast session data. If multicast transport over N19mb is used, the UPF joins the source specific multicast group of MB-UPF. The UPF forwards the data to the PDU session.
13f.	The MB-SMF configures the MB-UPF to forward the received multicast session data within the PDU session. (This step may be combined with step 13a or 13e).
14.	The SMF invokes Nsmf_PDUSession_UpdateSMContext response to the AMF.
15.	MB-UPF receives multicast PDUs, either directly from the content provider or via the MBSTF that can manipulate the data.
Steps 16 to 18 are for 5GC shared MBS traffic delivery:
16.	MB-UPF sends multicast PDUs in the N3mb tunnel associated to the multicast session to the NG-RAN. There is only one tunnel per multicast session and NG-RAN node, i.e., all the UEs which have joined the multicast session via the NG-RAN node share this tunnel for reception of the multicast session data.
17.	The NG-RAN selects PTM or PTP radio bearers to deliver the multicast PDUs to the UE(s) that have joined the multicast session.
18.	The NG-RAN transmits the multicast session data to the UE(s)  using the selected PTM or PTP radio bearer(s).
Steps 19 to 21 are for 5GC individual MBS traffic delivery:
19.	MB-UPF sends multicast PDUs in the N19mb tunnel associated to the multicast session to UPF. There is only one tunnel per multicast session and destination UPF, i.e., all associated PDU sessions share this tunnel.
20.	UPF forwards the multicast data towards the NG-RAN via unicast (i.e. in the N3 tunnel of the associated PDU Session).
21.	The NG-RAN forwards the multicast session data to the UE via unicast (i.e. over the radio bearer(s) corresponding to the mapped unicast QoS flow(s) of the associated PDU Session).
NOTE 7:	Details of the DL MBS data transmission are described in clause 6.7.
NOTE 8:	When the MBSF is involved in the multicast MBS session, the tunnel between MBSTF and MB-UPF has been established in the configuration procedure.
[bookmark: _Toc66709166][bookmark: _Toc83206845]7.2.1.4	Establishment of shared delivery toward RAN node
In the following cases, the shared tunnel for shared delivery is established between the NG-RAN and MB-UPF:
-	The first UE is included in the context of the MBS session in the NG-RAN.
NOTE 1:	When the MBS session is deactivated, if there is at least one UE joining the MBS session is in connected mode in the NG-RAN, the shared delivery is not released.
NOTE 2:	Share delivery establishment procedures are used when MBS supporting NG-RAN node(s) get involved in the MBS session upon MBS session activation.
-	Handover to the target NG-RAN when the shared delivery tunnel is not established in the target RAN node for this MBS session.
   (
NG-RAN
AMF
MB-SMF
MB-UPF
1. 
Decide to establish shared delivery for a multicast session
2. N2 
Message
 ()
3. 
N
mb
s
mf_
MBSSession
_
ContextUpdate
 Request
4. 
N4
mb
 Session Modification
 
6
. 
N
mb
s
mf_
MBSSession
_
ContextUpdate
 Response
7
. N2 Message ()
5. Store 
AMF ID for the MBS session
)
Figure 7.2.1.4-1: Establishment of shared delivery toward NG-RAN node
1.	A NG-RAN node decides to establish shared delivery for an MBS session when it serves at least one UE within the MBS session. For location dependent services, the NG-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 NG-RAN sends an N2 MBS Session request message (MBS Session ID, N2 SM information (MBS Session ID, [unicast Tunnel Info], [Area Session ID])) towards AMF.
	If the NG-RAN node is configured to use unicast transport for the shared delivery, it allocates a GTP tunnel endpoint and provides the unicast Tunnel Info in the request, which includes the GTP tunnel endpoint and NG-RAN node address. For location dependent MBS services, the NG-RAN node also provides the Area Session ID.
3.	The AMF selects the MB-SMF serving the multicast session using the NRF discovery service. It invokes Nmbsmf_MBSSession_ContextUpdate request (MBS Session ID, N2 SM information) to the MB-SMF.
	The AMF stores the information for the NG-RAN nodes (e.g. NG-RAN node ID) for the subsequent signaling related to the MBS Session.
4.	If the MB-SMF received unicast Tunnel Info in step 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 in the multicast session context (or location dependent part of the multicast session context if an area session ID was received) to enable subsequent signalling towards that NG-RAN node.
6.	The MB-SMF sends Nmbsmf_MBSSession_ContextUpdate response (MBS Session ID, N2 SM information ([TMGI], multicast QoS flow information, [transport multicast address], [multicast Tunnel Info])) to the AMF. If the MB-SMF did not receive unicast Tunnel Info in step 3, it provides the transport multicast address (e.g. a LL SSM) and a GTP tunnel endpoint for multicast transport of the shared delivery.
7.	The AMF sends an N2 MBS Session response (MBS Session ID, N2 SM information) to the NG-RAN node. If the NG-RAN node receives the transport multicast address and multicast Tunnel Info of the shared delivery, it uses the transport multicast address to join the multicast transport distribution.
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[bookmark: _Toc83206864]7.2.5	MBS session activation and deactivation
[bookmark: _Toc83206865]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 that there is no downlink data to be transmitted for some duration, 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: _Toc83206866]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.


Figure 7.2.5.2-1: MBS session activation procedure
In this procedure, steps 2 to 10 and steps 11 to 14 can be executed in parallel.
1.	The procedure may be triggered by the following events:
-	When MB-UPF receives downlink data for a MBS session, based on the instruction from MB-SMF (as described in clause 7.2.5.3), MB-UPF sends N4mb Notification (N4 Session ID) to the MB-SMF for indicating the arrival of DL MBS data.
-	AF sends MBS Activation request (TMGI) to the MB-SMF directly or via NEF.
2.	MB-SMF sends Nmbsmf_MBSSession_ContextStatusNotify (subscription correlation information) to SMF(s).
Based on the received subscription correlation information, SMF set the related MBS session state as "Active" state and finds the list of UEs that joined the MBS session identified by the related TMGI. If SMF determines the user plane of the associated PDU session(s) of the UE(s) with respect to TMGI are activated already, steps 3-7 will be skipped for those UE.
3.	SMF sends Namf_MT_EnableGroupReachability Request to AMF, including (UE list, TMGI, associated information). When later UE is reachable, the associated information is used by the AMF to identify and notify the related SMF to activate the associated PDU Session.
After receiving the request, for each UE in the list, the AMF determines CM state of the UE: see steps 4 - 7.
4.	[Optional] If the UE involved in the MBS Session is in CM-CONNECTED state, the AMF responds the list of the UE involved in the MBS Session and in CM-CONNECTED state, using Namf_MT_EnableGroupReachability 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. If the NG-RAN node(s) does not support MBS, the AMF sends Paging message to the NG-RAN node(s) per UE without using the MBS Session ID as described in step 4b in clause 4.2.3.3 of TS 23.502 [6].
NOTE 1:	The details of the paging are specified by the RAN WGs.
6.	The UE(s) in CM-IDLE state sends Service Request message to AMF, see clause 4.2.3 of TS 23.502 [6].
7.	After receiving the Service Request sent by the UE(s), based on the received associated information in step 3 the AMF identifies and notifies the related SMF of the UE(s), which are reachable now.
8.	For those UE(s), which the associated PDU Session is activated before step 2 and if the associated QoS flow information has been provided to RAN before, step 8-9 are skipped. 
	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, mapping information between the unicast QoS flow and multicast QoS flow)) to AMF for the UE which is identified in step 3. The mapping information between the unicast QoS flow and multicast QoS flow is included to support the 5GC Individual MBS traffic delivery.
NOTE 2:	N2 SM message is included in which message depends on what associated information is included in step 3.
9.	AMF sends N2 request message (N2 SM message (MBS Session identifier, associated QoS profiles, mapping information between the unicast QoS flow and multicast QoS flow) to the RAN node.
10a.	If the shared tunnel has not been established before, the shared tunnel is established at this step, as defined in clause 7.2.1.4. The NG-RAN configures UE with RRC messages if needed.
10b.	NG-RAN responses to SMF as steps 9 to 12 defined in clause 7.2.1.3. If 5GC Individual MBS traffic delivery is used, the 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 there are shared tunnel established, step11-15 are performed. The MB-SMF sends Namf_MBSCommunication_N2MessageTransfer Request (Activation, TMGI) to the AMF for those NG-RAN nodes, which have shared tunnel with MB-UPF. This step can be performed in parallel with step 2.
NOTE 3:	The messages in step 11 and 12 is MBS-specific messages and it is possible that the AMF(s) in step 10 are not associate to any UEs involved in the MBS Session.
12.	AMF sends NGAP activation message (TMGI) to the RAN nodes. 
13.	RAN nodes responses to AMF by NGAP activation response message. Steps 8 of clause 7.2.1.3 are performed to establish RAN resources to transmit multicast session data to the UE(s). The NG-RAN shall not release the radio connection of a UE that has joined into the multicast session only because no unicast traffic is received for the UE.
14.	AMF to MB-SMF: Namf_MBSCommunication_N2MessageTransfer Response ().
15.	MB-SMF may send N4mb Session Modification Request to MB-UPF. MB-UPF responses to MB-SMF with N4mb Session Modification Response acknowledging the MB-SMF request. See clause 4.4 for more details.
[bookmark: _Toc83206867]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.
Editor's note:	Service operation of messages are FFS.
1.	The procedure may be triggered by the following events:
-	When MB-UPF detects there is no data receives for the MBS Session, MB-UPF sends MB-N4 Notification (N4 Session ID) to the MB-SMF for deactivating the MBS session.
-	AF sends MBS Deactivation request (TMGI) to the MB-SMF directly or via NEF.
2.	MB-SMF send N4mb Session Modification Request to MB-UPF (TMGI, indication for buffering and notifying MB-SMF). See clause 4.4 of TS 23.502 [6] for more details.
	MB-UPF to MB-SMF: N4mb Session Modification Response acknowledging the MB-SMF request.
	The MB-SMF also indicate to MB-UPF to remove the shared tunnel between UPF and MB-UPF, which is used for Individual MBS traffic delivery.
3.	The MB-SMF sends Nmbsmf_MBSSsession ContextStatusNotify request (subscription correlation ID) to the SMFs.
	Based on the received subscription correlation ID, the SMF set the indicated MBS session state to "Inactive" state.
‐	If SMF find there exist UE(s) that joined the indicated 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.
4.	For those UE(s) which the 5GC individual delivery is used, step 3a and steps 4-8 in clause 4.3.3.2 of TS 23.502 [6] are performed to remove the associated QoS flow(s).
NOTE:	Whether the associated QoS Flow(s) are removed from UE, NG-RAN, or only resource in NG-RAN is removed is up to implementation.
5.	If the MB-SMF finds there are shared tunnel established, the MB-SMF sends Namf_MBSCommunication_N2MessageTransfer Request (Deactivation, TMGI) to the AMFs.
6.	The AMF sends NGAP deactivation request message (TMGI) to the RAN nodes.
7.	NG-RAN keeps the MBS session context and N3mb tunnel for the MBS session.
	If no UE(s) is in the MBS session context (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 "Inactive" state and handover procedure is triggered, it is defined in clause 7.2.3.6.
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