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1. Introduction
In the RAN3#114e meeting, there were several agreements about multicast session management achieved:
	Multicast Session Management
· About providing mapped QoS flow and associated QoS flow information from CN to RAN, update UE associated NGAP: PDU Session Resource Modify Request Transfer IE and PDU Session Resource Setup Request Transfer IE. 
· Introduce a non-UE associated NGAP Class1 Multicast Session Update procedure triggered by MB-SMF to support multicast session update in case the change of some of QoS parameters and/or service area.
· Introduce non-UE associated NGAP Class1 Multicast Session Activation procedure and Multicast Session Deactivation procedure, FFS on whether a single procedure or separate procedures should be used for activation/update/deactivation. 
· Introduce one or two non-UE associated Class1 NGAP procedure(s), triggered by the gNB to implement Multicast Distribution Setup function, and Multicast Distribution Release function. 


While how to perform admission control for multicast session is still FFS. In this paper, we analyse the admission control for multicast session and provide the text proposal to BL CRs of TS 38.410 and TS 38.413 in Section 4 and 5.
2. Discussion
As mentioned in the last meeting, the scenarios involved about admission control for multicast session include session establishment during UE join procedure, ongoing session, and session activation procedure. Further we will discuss how to perform admission control case by case, as following:
Case 1: Admission control when session establishment during UE join procedure
In TS 23.247, section 7.2.1.3 shows the MBS join and Session establishment procedure, and section 7.2.1.4 shows the Establishment of shared delivery toward NG-RAN node.
Based on the SA2 procedure descriptions, the following steps could be found:
a) The MB-SMF provides the Multicast MBS Session ID and multicast QoS flow information (e.g. QoS profile(s) for multicast MBS session) to the SMF, refers to step 3 of section 7.2.1.3;
b) The SMF sends PDU Session Modify towards the NG-RAN node via AMF, uses the same QoS in the received MBS QoS Flow QoS information for the associated QoS Flow in the unicast PDU session, refers to step 5 of section 7.2.1.3;
c) If the NG-RAN supports MBS, the associated unicast QoS flow information is not used to allocate the radio resource and CN resource, refers to step 6 of section 7.2.1.3;
d) If shared tunnel has not been established for the multicast MBS session towards the NG-RAN node, NG-RAN node triggers the shared tunnel establishment, refers to step 7 of section 7.2.1.3, and step 2 of section 7.2.1.4;
e) The MB-SMF sends the MB-SMF information (MBS Session ID, QoS Flow Information, [IP Multicast address]), MBS Service area to the NG-RAN node via AMF in the response message of the shared tunnel establishment, refers to step 6 and 7 in section 7.2.1.4.
With the above analyses, the MB-SMF send the MBS QoS profile(s) to SMF, and then the SMF transfer the same QoS profile(s) for the associated QoS Flow in the unicast PDU session to NG-RAN node via PDU SESSION MODIFY REQUEST message. For the MBS supporting NG-RAN node, the associated unicast QoS flow information is not used to allocate the radio resource, and the SMF will not contact MB-SMF after receiving PDU SESSION MODIFY RESPONE message, therefore it is not a proper time to do the admission control for the MBS session.
Observation 1: it is not a proper time to do the admission control for the MBS Session during PDU Session Modification/Setup procedure.
It could be found that the MBS QoS profiles are provided from MB-SMF to RAN via the response message of shared NG-U tunnel establishment, i.e. via non-UE associated message, it is necessary to use a non-UE associated procedure to provided admission control result to MB-SMF. Considering that the Distribution Setup Response message is the response message of a class 1 procedure, it is better to introduce a new class2 NGAP procedure, e.g. Multicast Session Notify procedure, to be used after Distribution Setup procedure when the NG-RAN node cannot fulfill the QoS requirement, similar to PDU Session Notify procedure. The NG-RAN node can provide the admission control result to MB-SMF via MB-SMF container using the in Multicast Session Notify procedure.
Case 2: Admission control for already established multicast session
For PDU Session, the PDU Session Resource Notify procedure can be used to notify that the already established QoS flow(s) or PDU session(s) for a given UE are released or not fulfilled anymore or fulfilled again by the NG-RAN node.
For the already established MBS Session, the QoS flow(s) or PDU session(s) may also be released or not fulfilled anymore or fulfilled again by the NG-RAN node. While those information should be per MBS session level, the existing procedure triggered by NG-RAN node cannot achieve this.
Thus, it is needed to introduce a class2 NGAP procedure, i.e. Multicast Session Notify procedure, to be used when the NG-RAN node cannot fulfill the QoS requirement any more or attempt to release QoS flow(s) or MBS session(s) for ongoing multicast session.
Proposal 1: Introduce a class2 NGAP procedure, i.e. Multicast Session Notify to perform admission control when multicast session establishment during UE join procedure, and to perform admission control for already established multicast session.
Case 3: Admission control during session activation procedure
For the session activation scenario, the resource may not fulfill the QoS requirement any more, since the RAN resource are be released during session deactivation, and then during the session activation procedure, the admission control should be performed again because the MBS session to be activated is in the competition with other session. 
In this case, the session activation is triggered by MB-SMF via SMF and AMF, using non-UE associated MULTICAST SESSION ACTIVATION REQUEST message towards the NG-RAN node. In such case, it is straight forward to provide the admission control result via the MULTICAST SESSION ACTIVATION RESPONSE message from the NG-RAN node. Further, to contact the MB-SMF the admission control result, a MB-SMF container should be included in the MULTICAST SESSION ACTIVATION RESPONSE message.
Proposal 2: Support admission control during session activation procedure, i.e. introduce admission control results via including MB-SMF container in MULTICAST SESSION ACTIVATION RESPONSE message.
Case 4: Admission control during session update procedure
For multicast session update procedure, the service area and the MBS QoS profile can be updated triggered by CN. Therefore, the NG-RAN node may be not able to fulfill the QoS requirement when the updated QoS profile(s) is received. In such case, it is straight forward to provide the admission control result via the MULTICAST SESSION UPDATE RESPONSE message from the NG-RAN node, the unsuccessful cell or failed MBS QoS flow(s) to update can be provided to the MG-SMF via container in MULTICAST SESSION UPDATE RESPONSE message. 
Proposal 3: Support admission control during session update procedure, i.e. introduce admission control results via including MB-SMF container of MULTICAST SESSION UPDATE RESPONSE message.
3. Proposals
This contribution the support of admission control for multicast session is discussed, with the following proposals:
Proposal 1: Introduce a class2 NGAP procedure, i.e. Multicast Session Notify to perform admission control when multicast session establishment during UE join procedure, and to perform admission control for already established multicast session.
Proposal 2: Support admission control during session activation procedure, i.e. introduce admission control results via including MB-SMF container in MULTICAST SESSION ACTIVATION RESPONSE message.
Proposal 3: Support admission control during session update procedure, i.e. introduce admission control results via including MB-SMF container in MULTICAST SESSION UPDATE RESPONSE message.
The corresponding TPs for BL CRs to TS 38.300, TS 38.410 and TS 38.413 are provided in section 4, 5 and 6.
4. Text Proposal to BL CR of TS 38.300
First 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.
Admission control for the MBS Sessions should be performed by the MBS supporting NG-RAN node when:
· the radio resources are failed to be allocated for an active MBS Session upon receiving the MBS information (i.e. QoS Profiles for MBS QoS Flows), e.g. after receiving the MBS information via the response message of Distribution Setup procedure, or during Multicast Session Activation procedure, during Multicast Session Update procedure, or ;
· the allocated radio resources are to be occupied for an ongoing multicast session.
45. Text Proposal to BL CR of TS 38.410
//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 Session Resource Setup;
-	Broadcast Session Resource Release;
-	Multicast Session Update;
-	Multicast Session Activation;
-	Multicast Session Deactivation;
-	Multciast Session Notify;
-	Distribution Setup;
-	Distribution Release;
Editor’s Note 1: FFS whether a single procedure or separate procedures should be used for Multicast Session Activation/Update/Deactivation.  
Editor’s Note 2: FFS whether the Distribution Setup and Distribution Release procedures are used for Broadcast and Multicast.
Editor’s Note 3: FFS on combination of Multicast Session Update and Broadcast Session Update procedures.
Editor’s Note 4: FFS on NG-RAN triggered release procedures for both, BC and MC session resources.
 

6. Text Proposal to BL CR of TS 38.413
[bookmark: _Toc81304283]*****************First change*******************

Table 8.1-2: Class 2 procedures
	Elementary Procedure
	Message

	Downlink RAN Configuration Transfer
	DOWNLINK RAN CONFIGURATION TRANSFER

	Downlink RAN Status Transfer
	DOWNLINK RAN STATUS TRANSFER

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Error Indication
	ERROR INDICATION

	Uplink RAN Configuration Transfer
	UPLINK RAN CONFIGURATION TRANSFER

	Uplink RAN Status Transfer
	UPLINK RAN STATUS TRANSFER

	Handover Notification
	HANDOVER NOTIFY

	Initial UE Message
	INITIAL UE MESSAGE

	NAS Non Delivery Indication
	NAS NON DELIVERY INDICATION

	Paging
	PAGING

	PDU Session Resource Notify
	PDU SESSION RESOURCE NOTIFY

	Reroute NAS Request
	REROUTE NAS REQUEST

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	AMF Status Indication
	AMF STATUS INDICATION

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	Downlink UE Associated NRPPa Transport
	DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

	Uplink UE Associated NRPPa Transport
	UPLINK UE ASSOCIATED NRPPA TRANSPORT

	Downlink Non UE Associated NRPPa Transport
	DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Uplink Non UE Associated NRPPa Transport
	UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Trace Start
	TRACE START

	Trace Failure Indication
	TRACE FAILURE INDICATION

	Deactivate Trace
	DEACTIVATE TRACE

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Location Reporting Control
	LOCATION REPORTING CONTROL

	Location Reporting Failure Indication
	LOCATION REPORTING FAILURE INDICATION

	Location Report
	LOCATION REPORT

	UE TNLA Binding Release
	UE TNLA BINDING RELEASE REQUEST

	UE Radio Capability Info Indication
	UE RADIO CAPABILITY INFO INDICATION

	RRC Inactive Transition Report
	RRC INACTIVE TRANSITION REPORT

	Overload Start
	OVERLOAD START

	Overload Stop
	OVERLOAD STOP

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Uplink RIM Information Transfer
	UPLINK RIM INFORMATION TRANSFER

	Downlink RIM Information Transfer
	DOWNLINK RIM INFORMATION TRANSFER

	Retrieve UE Information
	RETRIEVE UE INFORMATION

	UE Information Transfer
	UE INFORMATION TRANSFER

	RAN CP Relocation Indication
	RAN CP RELOCATION INDICATION

	Connection Establishment Indication
	CONNECTION ESTABLISHMENT INDICATION

	AMF CP Relocation Indication
	AMF CP RELOCATION INDICATION

	Handover Success
	HANDOVER SUCCESS

	Uplink RAN Early Status Transfer
	UPLINK RAN EARLY STATUS TRANSFER

	Downlink RAN Early Status Transfer
	DOWNLINK RAN EARLY STATUS TRANSFER

	MBS Session Notify
	MBS SESSION NOTIFY


*****************Next changes*******************
8.xx	MBS Session Management Procedures
8.xx.a	Multicast Session Notify
8.xx.a.1	General
The purpose of the MBS Session Notify procedure is to notify that the QoS flow(s) or MBS session(s) to be released or not fulfilled anymore or fulfilled again by the NG-RAN node.
The procedure uses non-UE-associated signalling.
8.xx.a.2	Successful Operation


Figure 8.xx.a.2-1: Multicast Session Notify
The NG-RAN node initiates the procedure by sending a MULTICAST SESSION NOTIFY message to the AMF.
The MULTICAST SESSION NOTIFY message shall contain the information of MBS session resources or MBS QoS flows which are released or not fulfilled anymore or fulfilled again by the NG-RAN node.
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Void.
*****************Next changes*******************
9.2.x	MBS Session Management Messages
9.2.x.a1	MULTICAST SESSION NOTIOFY
This message is sent by the NG-RAN node to notify that the MBS QoS flow(s) or MBS session(s) to be released or not fulfilled anymore or fulfilled again by the NG-RAN node.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	MBS Session Notify List
	
	0..1
	
	
	YES
	reject

	> MBS Session Notify Item
	
	1..<maxnoofMBSSessions>
	
	
	-
	

	>>MBS Session ID
	M
	
	9.3.1.x
	
	-
	

	>>MBS Area Session ID
	O
	
	9.3.1.y
	
	-
	

	>>MBS Session Notify Transfer
	M
	
	OCTET STRING
	Containing the MBS Session Notify Transfer IE specified in subclause 9.3.A.X
	-
	

	MBS Session Released List
	
	0..1
	
	
	YES
	ignore

	> MBS Session Released Item
	
	1..<maxnoofMBSSessions>
	
	
	-
	

	>> MBS Session ID
	M
	
	9.3.1.x
	
	-
	

	>>MBS Area Session ID
	O
	
	9.3.1.y
	
	-
	

	>> MBS Session Notify Released Transfer
	M
	
	OCTET STRING
	Containing the MBS Session Notify Released Transfer IE specified in subclause 9.3.A.Y.
	-
	



	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS sessions allowed towards one NG-RAN node. Value is FFS.



Next Change
9.3.1.x	MBS Session ID
This IE identifies a MBS Session. The definition and use of the MBS Session ID is specified in TS 23.247 [xx].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session ID
	M
	
	FFS
	



9.3.1.y	Area Session ID
This IE identifies a Area Session. The definition and use of the Area Session ID is specified in TS 23.247 [xx].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Area Session ID
	M
	
	FFS
	



Next Change
[bookmark: _Toc64446517][bookmark: _Toc73982387][bookmark: _Toc81304972]9.3.A	MB-SMF Related IEs
9.3.A.X	MBS Session Notify Transfer
This IE is transparent to AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MBS QoS Flow Notify List
	
	0..1
	
	
	-
	

	>MBS QoS Flow Notify Item
	
	1..<maxnoofMBSQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Notification Cause
	M
	
	ENUMERATED (fullfilled, not fulfilled, …)
	
	-
	

	MBS QoS Flow Released List 
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	



	Range bound
	Explanation

	maxnoofMBSQoSFlows
	Maximum no. of MBS QoS flows allowed within one MBS session. Value is FFS.



9.3.A.Y	MBS Session Notify Released Transfer
This IE is transparent to AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cause
	M
	
	9.3.1.2
	
	-
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9.3.1.51	QoS Flow Identifier
This IE identifies a QoS flow within a PDU Session. or a MBS QoS flow within a MBS Session. The definition and use of the QoS Flow Identifier is specified in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Identifier
	M
	
	INTEGER (0..63, …)
	



*****************Next changes*******************
//asn.1 part to be added
*****************End of the changes*******************
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