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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [2]. 
SA2 has now finalized their TR 23.757 [3]. SA2 has also started the stage 2 TS in TS 23.247 [4].  

This paper provides input to the Control Plane Session Management for stage 3.
This paper focuses on the setup of MBS context and UE MBS contexts for multicast, taking into account the first agreements and call flows agreed in [4]. 
Setup of UE MBS context and MBS context 
In order to learn where the UEs interested in the MBS service are and deliver the service there, specific joining and leaving actions from the UEs are needed and associated control plane signaling over NG, Xn. 
The exact impact on RAN3 interfaces related to this signaling depends on answering the following questions:
1. Which NGAP procedure? 

The SMF will invoke the Namf_N1N2MessageTransfer to the AMF including the UE-associated NGAP message. SA2 decided to reuse the N2 PDU Session Modify Request message for setting up the MBS context. This is specified in section 7.2.1.3 of [4] at step 6 of the joining procedure. PDU Session Resource setup can also of course be used.
Proposal 1: Create the UE MBS context reusing the PDU Session Resource Modify/Setup Request message enhanced by adding the MBS Session ID corresponding to the multicast which the UE has joined/left via that PDU session.

2. Information to be exchanged

Additionally, when the MBS context is setup during the PDU session Modify/Setup Request message:

· The context should include the MBS session ID. SA2 has agreed that although MBS Session ID is used end to end, TMGI is always used between RAN, AMF, SMF, MB-SMF i.e. even if the NAS Joining uses an IP multicast address, the MB-SMF will derive a TMGI. Therefore, it is proposed to include TMGI in the context.

· The message may indicate the identity of the MB-SMF (MB-SMF ID) in charge of this MBS session so that the gNB can contact this MB-SMF for triggering the setting up of the NG-U resources. (see tdoc [5] for the detailed analysis of the setting up of NG-U MBS resources and the proposed procedure to be used).

· The message should also include the MBS context information (MBS QoS Flows, QoS parameters, etc..) associated with this MBS Session.

· SA2 identified in step 6 of section 7.2.1.3 of [4] that mapping between unicast QoS flow and multicast QoS flow information should be sent. This is to prepare for fallback to individual delivery.
· SA2 also agreed that it could apply to SNPN, therefore NID should be added.

· SA2 also agreed the local content service area. This leads to addition of an Area Session ID. 
· Finally, since most of the information sent to gNB is from SMF. It should therefore preferably be included in the transparent container PDU Session Modify Request Transfer IE as octet string.

When the UE leaves the MBS session, the PDU Modify Request message should indicate the MBS Session ID in order to delete the multicast UE context associated to that MBS session. 

Proposal 2: add a new UE Multicast Context IE in the PDU Session Modify Request Transfer containing a choice structure for joining/leaving, the MBS session ID, the MBS Context information (MBS QoS Flows, QoS parameters, etc..) for the joining case.
Finally, it was agreed at RAN3#112 that the NG-RAN node will send back whether it supports MBS or not in the SM containers. This support of MBS is not assumed to be a “per MBS session” support, but a global support.

Proposal 3: add a new MBS Support Indicator IE in the PDU Session Setup/Modify Response Transfer IEs.

Conclusion and Proposals
This paper has investigated the RAN3 impacts to support the basic functions of control plane session management for setting up the UE MBS context and MBS context. The impact associated with NG-U setup/release are covered in complementary tdoc [5]. 
This paper makes the following proposals: 

Proposal 1: Create the UE MBS context reusing the PDU Session Resource Modify/Setup Request message enhanced by adding the MBS Session ID corresponding to the multicast which the UE has joined/left via that PDU session.

Proposal 2: add a new UE Multicast Context IE in the PDU Session Modify Request Transfer containing a choice structure for joining/leaving, the MBS session ID, the MBS Context information (MBS QoS Flows, QoS parameters, etc..) for the joining case.

Proposal 3: add a new MBS Support Indicator IE in the PDU Session Setup/Modify Response Transfer IEs.

And finally:

Proposal 4: agree the TP below for TS 38.413.
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8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: PDU session resource setup: successful operation

The AMF initiates the procedure by sending a PDU SESSION RESOURCE SETUP REQUEST message to the NG-RAN node.

Not modified
For each PDU session, if the Redundant Common Network Instance IE is included in the PDU Session Resource Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if supported, use it when selecting transport network resource for the redundant transmission as specified in TS 23.501 [9].

For each PDU session, if the MBS Session Association IE in the MBS Session Item IE is set to “Add”, the NG-RAN node shall, if supported, store the multicast context information if not yet existing and bind the PDU session with this MBS context. For each included MBS QoS flow it shall, if supported, set up the resources if not yet setup while not setting up the unicast resources for the indicated associated unicast QoS flow.  

For each PDU session, if the MBS Session Association IE in the MBS Session Item IE is set to “Release”, the NG-RAN node shall, if supported, remove the binding of the PDU session with this indicated MBS session. It shall also remove the MBS context and release the corresponding resources if there is no remaining binding.

8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: PDU session resource modify: successful operation

The AMF initiates the procedure by sending a PDU SESSION RESOURCE MODIFY REQUEST message to the NG-RAN node.

Not modified
For each PDU session, if the Redundant QoS Flow Indicator IE is included and set to “false” for all QoS flows, the NG-RAN node shall, if supported, stop the redundant transmission and release the redundant tunnel for the concerned PDU session as specified in TS 23.501 [9].

For each PDU session, if the MBS Session Association IE in the MBS Session Item IE is set to “Add”, the NG-RAN node shall, if supported, store the multicast context information if not yet existing and bind the PDU session with this MBS context. For each included MBS QoS flow it shall, if supported, set up the resources if not yet setup while not setting up the unicast resources for the indicated associated unicast QoS flow. 
For each PDU session, if the MBS Session Association IE in the MBS Session Item IE is set to “Release”, the NG-RAN node shall, if supported, remove the binding of the PDU session with this indicated MBS session. It shall also remove the MBS context and release the corresponding resources if there is no remaining binding.
Not modified
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

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	This IE shall be present when at least one Non-GBR QoS flow is being setup and is ignored otherwise.
	YES
	reject

	UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	YES
	reject

	Additional UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s), for delivery of UL PDUs for split PDU session.
	YES
	reject

	Data Forwarding Not Possible
	O
	
	9.3.1.63
	This IE may be present in case of HANDOVER REQUEST message and is ignored otherwise.
	YES
	reject

	PDU Session Type
	M
	
	9.3.1.52
	
	YES
	reject

	Security Indication
	O
	
	9.3.1.27
	
	YES
	reject

	Network Instance
	O
	
	9.3.1.113
	This IE is ignored if the Common Network Instance IE is included.
	YES
	reject

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.130
	This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.3.1.134
	This IE indicates whether this QoS flow is requested for the redundant transmission.
	YES
	ignore

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	9.3.1.64
	This IE may be present in case of inter-system handover and is ignored otherwise.
	YES
	ignore

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission.
	YES
	ignore

	Additional Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s), for delivery of redundant UL PDUs for split PDU session.
	YES
	ignore

	Redundant Common Network Instance
	O
	
	Common Network Instance

9.3.1.120
	
	YES
	ignore

	Redundant PDU Session Information
	O
	
	9.3.1.136
	
	YES
	ignore

	MBS Session List
	O
	
	
	
	YES
	reject

	>MBS Session Item
	
	1..<maxnoofMBSSessions>
	
	
	-
	

	    >>MBS Session ID
	M
	
	9.3.1.x
	
	-
	

	    >>CHOICE MBS Session Association
	O
	
	
	
	YES
	reject

	     >>>Add
	
	
	
	
	-
	

	      >>>>Multicast              Context
	M
	
	9.3.1.y
	
	-
	

	    >>>Release
	
	
	
	
	-
	


	Range bound
	Explanation

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


Editor’s Note: the above assumes that multiple MBS Sessions can be joined at same time (seems current status in SA2, FFS with SA2). 
9.3.4.2
PDU Session Resource Setup Response Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL QoS Flow per TNL Information
	M
	
	QoS Flow per TNL Information

9.3.2.8
	NG-RAN node endpoint of the NG-U transport bearer for delivery of DL PDUs, together with associated QoS flows.
	-
	

	Additional DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of DL PDUs for split PDU session, together with associated QoS flows and corresponding to the Additional UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

	QoS Flow Failed to Setup List
	O
	
	QoS Flow List with Cause

9.3.1.13
	
	-
	

	Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information

9.3.2.8
	NG-RAN node endpoint of the NG-U transport bearer(s) for delivery of DL PDUs of the indicated Redundant QoS Flow(s) and corresponding to the Redundant UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	YES
	ignore

	Additional Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List

9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of redundant DL PDUs for split PDU session, together with associated QoS flows and corresponding to the Additional Redundant UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	YES
	ignore

	Used RSN Information
	O
	
	Redundant PDU Session Information

9.3.1.136
	
	YES
	ignore

	Global RAN Node ID of Secondary NG-RAN Node
	O
	
	Global RAN Node ID
9.3.1.5
	
	YES
	ignore

	MBS Support Indicator
	O
	
	ENUMERATED (true,…)
	
	YES
	ignore


9.3.4.3
PDU Session Resource Modify Request Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	
	YES
	reject

	UL NG-U UP TNL Modify List
	
	0..1
	
	
	YES
	reject

	>UL NG-U UP TNL Modify Item
	
	1..<maxnoofMultiConnectivity>
	
	This IE(s) are included only for modification of an existing tunnel.
	-
	

	>>UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	-
	

	>>DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node.
	-
	

	>>Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission.
	YES
	ignore

	>>Redundant DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node for the redundant transmission.
	YES
	ignore

	Network Instance
	O
	
	9.3.1.113
	This IE is ignored if the Common Network Instance IE is included.
	YES
	reject

	QoS Flow Add or Modify Request List
	
	0..1
	
	
	YES
	reject

	>QoS Flow Add or Modify Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.130
	This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.3.1.134
	This IE indicates whether this QoS flow is requested for the redundant transmission.
	YES
	ignore

	QoS Flow to Release List
	O
	
	QoS Flow List with Cause

9.3.1.13
	
	YES
	reject

	Additional UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of UL PDUs for split PDU session.
	YES
	reject

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	Additional Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of redundant UL PDUs for split PDU session.
	YES
	ignore

	Redundant Common Network Instance
	O
	
	Common Network Instance

9.3.1.120
	
	YES
	ignore

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission of the Redundant QoS Flow(s).
	YES
	ignore

	MBS Session List
	O
	
	
	
	YES
	reject

	>MBS Session Item
	
	1..<maxnoofMBSSessions>
	
	
	-
	

	    >>MBS Session ID
	M
	
	9.3.1.x
	
	-
	

	    >>CHOICE MBS Session Association
	O
	
	
	
	YES
	reject

	     >>>Add
	
	
	
	
	-
	

	      >>>>Multicast              Context
	M
	
	9.3.1.y
	
	-
	

	    >>>Release
	
	
	
	
	-
	


	Range bound
	Explanation

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

	maxnoofMultiConnectivity
	Maximum no. of connectivity allowed for a UE. Value is 4. The current version of the specification supports up to 2 connectivity.

	maxnoofMBSSessions
	Maximum no. of MBS Sessions which can be joined or left simultaneously. Value FFS.


Editor’s Note: the above assumes that multiple MBS Sessions can be joined at same time (seems current status in SA2, FFS with SA2). 
9.3.4.4
PDU Session Resource Modify Response Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	Identifies the NG-U transport bearer at the 5GC node.
	-
	

	QoS Flow Add or Modify Response List
	
	0..1
	
	
	-
	

	>QoS Flow Add or Modify Response Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.3.1.152
	Index to the currently fulfilled alternative QoS parameters set
	YES
	Ignore

	Additional DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of DL PDUs for split PDU session, together with associated QoS flows.
	-
	

	QoS Flow Failed to Add or Modify List
	O
	
	QoS Flow List with Cause

9.3.1.13
	
	-
	

	Additional NG-U UP TNL Information
	O
	
	UP Transport Layer Information Pair List

9.3.2.11
	NG-RAN node endpoint of the NG-U transport bearer corresponding to the modified UPF endpoint received in the PDU Session Resource Modify Request Transfer IE in case of PDU session split. 
	YES
	ignore

	Redundant DL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs for the redundant transmission.
	YES
	ignore

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information

9.3.2.2
	Identifies the NG-U transport bearer at the 5GC node for the redundant transmission.
	YES
	ignore

	Additional Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of redundant DL PDUs for split PDU session, together with associated QoS flows.
	YES
	ignore

	Additional Redundant NG-U UP TNL Information
	O
	
	UP Transport Layer Information Pair List

9.3.2.11
	NG-RAN node endpoint of the NG-U transport bearer for delivery of redundant DL PDUs corresponding to the modified UPF endpoint(s) received in the UL NG-U UP TNL Modify List IE of the PDU Session Resource Modify Request Transfer IE in case of PDU session split. 
	YES
	ignore

	MBS Support Indicator
	O
	
	ENUMERATED (true,…)
	
	YES
	ignore


	Range bound
	Explanation

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


Next change
9.3.1.x
MBS Session ID

This IE identifies an MBS Session. The definition and use of the MBS Session ID is specified in TS 23.501 [9].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TMGI
	M
	
	
	

	NID
	O
	
	9.3.3.42
	


9.3.1.y
Multicast Context
This IE contains the MBS context information for a multicast session.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS QoS Flow List to Add
	
	1
	
	

	>MBS QoS Flow Item to add
	
	1..<maxnoofMBSQoSFlows>
	
	

	>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier

9.3.1.51 
	

	>>MBS QoS Flow Level QoS Parameters
	M
	
	QoS Flow Level QoS Parameters

9.3.1.12 
	

	>>Associated unicast QoS Flow Identifier
	O
	
	QoS Flow Identifier

9.3.1.51 
	

	MBS Service Area List
	
	0..1
	
	

	>MBS Service Area Item
	
	1..<maxnoofMBSAreas>
	
	

	  >>MBS Service Area
	M
	
	9.3.1.w
	

	  >>MBS Area Session ID
	O
	
	INTEGER (0..65535)
	

	  >>MB-SMF ID (FFS)
	O
	
	9.3.1.z (FFS)
	


	Range bound
	Explanation

	maxnoofMBSQoSFlows
	Maximum no. of MBS QoS Flows in the MBS Sessions. Value is 16. 

	maxnoofMBSAreas
	Maximum no. of MBS Areas for the MBS Session. Value is FFS. 


Editor’s Note: the above assumes that in case of location dependent multicast delivery an NG-RAN node receives all MBS Service Areas (for all Area Session IDs it is involved in for a given MBS Session (FFS with SA2)). 
9.3.1.z
MB-SMF ID
This IE identifies an MB-SMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MB-SMF ID
	M
	
	FFS
	


9.3.1.w
MBS Service Area
This IE contains the MBS service area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Area Cell List
	
	1..<maxnoofCellsforMBS>
	
	

	>>NR CGI
	M
	
	9.3.1.7
	

	MBS Area TAI List
	
	1..<maxnoofTAIforMBS>
	
	

	>>TAI 
	M
	
	9.3.3.11 
	


	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells. Value is FFS. 

	maxnoofTAIforMBS
	Maximum no. of TAIs. Value is FFS. 


	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of Cells. Value is 65535. 

	maxnoofTAIsforMBS
	Maximum no. of TAIs. Value is FFS. 
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