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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 focuses on stage 3 impacts of the user plane session management i.e. set up and release of NG-U Resources, building on SA2 agreed architecture in [4].

User Plane Session Management
1. Setup/Release MBS NG user plane resources at Joining/leaving/handover
At RAN3#114, after discussions summarized in [5] RAN3 agreed the following:

Introduce non-UE associated Class1 NGAP procedure(s), triggered by the gNB to implement Multicast Distribution Setup function, and Multicast Distribution Release function
And made the following working assumptions:
WA: use separate NGAP procedures. For location dependent Multicast MBS service, the procedure is used to setup/release the NG-U tunnel for an area Session
Using a common procedure or two procedures for implementing the multicast distribution setup and release functions can work; there is therefore no show stopper to implement this in two procedures if that is the majority view. We propose to turn the working assumption into agreement:
Proposal 1: agree the following:

use separate NGAP procedures. For location dependent Multicast MBS service, the procedure is used to setup/release the NG-U tunnel for an area Session.
Content of Multicast Distribution Request

In TS 23.247 section 7.2.1.4, SA2 call this new procedure Multicast Distribution Request/Response.

According to a previous RAN3 working assumption, MB-SMF ID can be included. However, in TS 23.247 MB-SMF ID is not known in NG-RAN node but in AMF and according to section 7.2.1.3 the SMF retrieves it from NRF then sends it back to AMF. Both models could work. There is a delta between RAN3 previous working assumptions and current TS 23.247. We propose to add it FFS.

According to TS 23.247 section 7.2.1.3 (joining), the procedure shall be triggered independently per MBS Session even if joining concerns multiple MBS sessions.
According to TS 23.247 section 7.2.1.4 the TMGI is included in the message to identify the MBS Session.
Therefore, only one TMGI is enough in the message.

According to TS 23.247 section 7.2.1.4 the NG-RAN node also includes the Area Session ID in the case of location dependent service. We assume that the NG-RAN node will trigger the procedure for each (MBS Session, Area Session ID).
The DL Transport address is included if NG-RAN node supports unicast transport, not included otherwise. Since it should be transparent to AMF to respect AMF - MB-SMF separation principles, we propose to add it in a dedicated container. 

Content of Multicast Distribution Response
Similarly, the message should contain only one TMGI as per TS 23.247 section 7.2.1.3 and 7.2.1.4.
If multicast transport is used instead of unicast transport, the message includes a common DL Tunnel ID and an LL SSM (Low Layer Source Specific Multicast Address) as per TS 23.247 section 7.2.1.3. However, this one can also have FFS because an editor’s note says that it could also be included in the step 6 of TS 23.247 section 7.2.1.3 which is the PDU Session Modification Response.
Proposal 2: agree the stage 3 as per TP below for the distribution setup procedure.
Similarly, the same can be used when the last UE leaves the MBS session. 
Proposal 3: apply same principles for the distribution release procedure.

Conclusion and Proposals
This paper has investigated all RAN3 aspects of User Plane session management over NG, namely the user plane setup release at joining/leaving/handover and makes the following proposals:

Proposal 1: agree the following:

use separate NGAP procedures. For location dependent Multicast MBS service, the procedure is used to setup/release the NG-U tunnel for an area Session.
Proposal 2: agree the stage 3 as per TP below for the distribution setup procedure.

Proposal 3: apply same principles for the distribution release procedure.
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8.7.X
MBS Distribution Setup 

8.7.X.1
General

The purpose of the MBS Distribution Setup procedure is to setup user plane resources for MBS session between NG-RAN nodes and MB-SMF.
8.7.X.2
Successful Operation
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Figure 8.7.X.2-1: MBS Distribution Setup: successful operation

The NG-RAN node initiates the procedure by sending an MBS DISTRIBUTION SETUP REQUEST message to the AMF including MBS user plane resources to be setup towards an MB-SMF. The AMF responds with an MBS DISTRIBUTION SETUP RESPONSE message to acknowledge the request and report feedback on the setup.
For each MBS Session IE (respectively MBS Session IE and MBS Area Session IE) indicated in the MBS Distribution Setup Request Transfer IE of the MBS DISTRIBUTION SETUP REQUEST message, the MB-SMF shall, if supported, consider the included MBS Unicast Transport Information IE as the DL transport layer address for the indicated MBS Session (respectively MBS Session and Area Session) as specified in TS 23.247 [x]. If no MBS Unicast Transport Information IE is included in the MBS Distribution Update Request Transfer IE, the MB-SMF may if multicast transport is used include the MBS Multicast Transport Information IE. 
8.7.X.3
Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.7.X.4
Abnormal Conditions

Void. 
8.7.Y
MBS Distribution Release 

8.7.Y.1
General

The purpose of the MBS Distribution Release procedure is to release user plane resources for MBS session between NG-RAN nodes and MB-SMF.
8.7.Y.2
Successful Operation
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Figure 8.7.Y.2-1: MBS Distribution Release: successful operation

The NG-RAN node initiates the procedure by sending an MBS DISTRIBUTION RELEASE REQUEST message to the AMF. The AMF responds with an MBS DISTRIBUTION RELEASE RESPONSE message to acknowledge the request and report feedback on the release.
For each MBS Session IE (respectively MBS Session IE and MBS Area Session IE) indicated in the MBS Distribution Release Request Transfer IE of the MBS DISTRIBUTION RELEASE REQUEST message, the MB-SMF shall, if supported, release the corresponding user plane resources as specified in TS 23.247 [x]. . 
8.7.Y.3
Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.7.Y.4
Abnormal Conditions

Void. 
Next change
9.2.6.x
MBS DISTRIBUTION SETUP REQUEST
This message is sent by the NG-RAN node to request the MB-SMF to assign NG-U resources for one MBS Session. 
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
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150, …))
	
	YES
	ignore

	Extended RAN Node Name
	O
	
	9.3.1.193
	
	YES
	ignore

	MB-SMF ID (FFS)


	M
	
	9.3.1.x
	Identifier of the MB-SMF
	-
	

	MBS Session ID


	M
	
	9.3.1.y
	Identifier of the MBS Session
	-
	

	MBS Area Session ID


	O
	
	9.3.1.z
	Identifier of the MBS Area Session
	-
	

	MBS Distribution Setup Request Transfer


	M
	
	OCTET STRING
	Containing the MBS Distribution Setup Request Transfer IE specified in subclause 9.3.4.x.
	-
	


9.2.6.y
MBS DISTRIBUTION SETUP RESPONSE
This message is sent by the AMF as a response to the request to assign NG-U resources for one MBS Session.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	MBS Session ID
	M
	
	9.3.1.y
	Identifier of the MBS Session
	-
	-

	MBS Area Session ID
	O
	
	9.3.1.z
	Identifier of the MBS Area Session
	-
	-

	 MBS Distribution Setup Response Transfer
	M
	
	OCTET STRING
	Containing the MBS Distribution Setup Response Transfer IE specified in subclause 9.3.4.y.
	-
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.6.z
MBS DISTRIBUTION RELEASE REQUEST
This message is sent by the NG-RAN node to request the MB-SMF to assign resources on NG-U for one or several MBS Session resources. 
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
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150, …))
	
	YES
	ignore

	Extended RAN Node Name
	O
	
	9.3.1.193
	
	YES
	ignore

	MB-SMF ID (FFS)


	M
	
	9.3.1.x
	Identifier of the MB-SMF
	-
	

	MBS Session ID


	M
	
	9.3.1.y
	Identifier of the MBS Session
	-
	

	MBS Area Session ID


	O
	
	9.3.1.z
	Identifier of the MBS Area Session
	-
	

	MBS Distribution Release Request Transfer


	M
	
	OCTET STRING
	Containing the MBS Distribution Release Request Transfer IE specified in subclause 9.3.4.x.
	-
	


9.2.6.w
MBS DISTRIBUTION RELEASE RESPONSE
This message is sent by the AMF as a response to the request to assign resources NG-U for one or several MBS Session resources.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	MBS Session ID
	M
	
	9.3.1.y
	Identifier of the MBS Session
	-
	-

	MBS Area Session ID
	O
	
	9.3.1.z
	Identifier of the MBS Area Session
	-
	-

	MBS Distribution Release Response Transfer
	M
	
	OCTET STRING
	Containing the MBS Distribution Release Response Transfer IE specified in subclause 9.3.4.y.
	-
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


Next change
9.3.1.x
MB-SMF ID

This IE identifies an MB-SMF in charge of an MBS session as defined in TS 23.501 [9].

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

	MB-SMF ID
	M
	
	FFS
	


9.3.1.y
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
	
	FFS
	

	NID
	O
	
	FFS
	


9.3.1.z
MBS Area Session ID

This IE identifies a particular content of an MBS session in case of location dependent MBS service. The definition and use of the MBS Area Session ID is specified in TS 23.501 [9].

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

	MBS Area Session ID
	M
	
	INTEGER (0..65535)
	


9.3.1.w
Multicast Transport Information

This IE indicates the multicast transport information to join an MBS session.

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

	IP Multicast Address
	M
	
	Transport Layer Address

9.3.2.4
	

	IP Source Address
	M
	
	Transport Layer Address 

9.3.2.4
	

	GTP DL TEID
	M
	
	GTP-TEID

9.3.2.5
	


Next change
9.3.4.x
MBS Distribution Setup Request Transfer
This IE is transparent to the AMF. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NG-RAN node ID
	M
	
	Global RAN Node ID

9.3.1.5
	

	TNL Information To Add
	O
	
	
	

	  >MBS Session ID
	M
	
	9.3.1.y
	

	  >MBS Unicast Transport Information
	O
	
	UP Transport Layer Information

9.3.2.2
	Transport layer address of the NG-RAN node. 

	  >MBS Area Session ID
	O
	
	9.3.1.z
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of Area Sessions. Value is 16 (FFS). 


9.3.4.y
MBS Distribution Setup Response Transfer
This IE is transparent to the AMF.

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

	MB-SMF ID (FFS)
	M
	
	9.3.1.x
	

	TNL Information Added
	O
	
	
	

	  >MBS Session ID
	M
	
	9.3.1.y
	

	  >MBS Multicast Transport Information
	O
	
	9.3.1.w
	

	  >MBS Area Session ID
	O
	
	9.3.1.z
	


9.3.4.x
MBS Distribution Release Request Transfer
This IE is transparent to the AMF. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NG-RAN node ID
	M
	
	Global RAN Node ID

9.3.1.5
	

	TNL Information To Release
	O
	
	
	

	  >MBS Session ID
	M
	
	9.3.1.y
	

	  >MBS Area Session ID
	O
	
	9.3.1.z
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of Area Sessions. Value is 16 (FFS). 


9.3.4.y
MBS Distribution Release Response Transfer
This IE is transparent to the AMF.

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

	MB-SMF ID (FFS)
	M
	
	9.3.1.x
	

	TNL Information Released
	O
	
	
	

	  >MBS Session ID
	M
	
	9.3.1.y
	

	  >MBS Area Session ID
	O
	
	9.3.1.z
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