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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 impact of the user plane session management i.e. set up and release of NG-U Resources, building on SA2 recent decision for the SMF-centric solution.

User Plane Session Management
1. Setup/Release MBS NG user plane resources at Joining/leaving/handover
At RAN3#110, RAN3 already took some working assumptions conditional to SA2 selecting the SMF-centric approach (so-called solution 3 family in [3]) as can be seen from the summary tdoc [5]:

Agreements or WA related to decision of SA2 for solution 3: 

1/ Working Assumption: If solution 3 is agreed by SA2, the UE MBS context is setup using PDU Session Modify procedure.

2/ If solution 3 is agreed by SA2, 5GC send to NG-RAN to setup MBS context at least the following information: MBS Session ID, MB-SMF ID, multicast QoS flow information.

3/ If solution 3 is agreed by SA2, agree that NG-RAN triggers a class 1 non-UE associated procedure to setup the user plane between NG-RAN and MB-UPF (procedure FFS). The uplink initiating message will include at least the following information: MB-SMF ID and DL Transport layer address. The downlink response message will include at least the following information: IP multicast address.

Now that SA2 has officially agreed the SMF-centric solution, it is proposed to turn the item 3/ into agreement:

Proposal 1: agree that NG-RAN node triggers a class 1 non-UE associated procedure to setup the user plane between NG-RAN and MB-UPF (procedure FFS). The uplink initiating message will include at least the following information: MB-SMF ID and DL Transport layer address. The downlink response message will include at least the following information: IP multicast address.
The above class 1 procedure may be used in two scenarios:
· at first UE joining or

· at incoming handover of first UE. 

There are two options: either reuse an existing procedure or design a new procedure. It was already discussed at last RAN3#110 that introducing a new dedicated procedure would be better.

To follow AMF-SMF separation rules, the NG-RAN node indicates the target MB-SMF ID to AMF and use a transparent container relayed by AMF.
Proposal 2: the NG-RAN node triggers a new class1 MB UP Setup procedure. It indicates the target MB-SMF ID in the MB UP Setup Request message, and the request is relayed transparently by AMF according to the AMF-SMF separation rules using an MBS UP Setup Request Transfer IE container.  The DL Transport Layer Address IE is included in the MBS UP Setup Request Transfer IE and for sessions using multicast transport the multicast address is included within a MBS UP Setup Response Transfer IE in the MB UP Setup Response message.
Similarly, the same can be used when the last UE leaves the MBS session. The NG-RAN node can reuse the same procedure and request the release of the N3 shared tunnel instead of the setup.

Proposal 3: the NG-RAN node directly signals to the MB-SMF to request the release of the N3 shared tunnel. This applies to both context removal at last UE leaving and outgoing handover. This is relayed transparently by AMF.
2. Deactivation of MBS Sessions
At last RAN3#111, RAN3 requested SA2 to clarify the concept of activation and deactivation for multicast.

Basically, SA2 has clarified that multicast works differently than broadcast: there is no Session Start message, but the following concepts have been agreed for multicast in the conclusion section 8.2.2.2 of the TR 23.757 [3] and now in the TS 23.247 [4]:

· MBS session configuration/deconfiguration (involves mbsmf, mbupf)

· MBS session establishment: 5GC resources are being reserved. 

· MBS session deactivation: typically, when no MBS data.

· MBS session activation: typically, when MBS data again. RAN resources must be setup.

· MBS session release: all 5GC and RAN resources are released.
The MB-SMF can receive deactivation from two triggers: from AF or from MB-UPF. After the deactivation request has been received by the NG-RAN node, the NG-RAN node can move some UEs into RRC inactive or RRC idle state.
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Figure 7.2.5.2-1-2: MBS session deactivation procedure.
Editor's Note: names of messages are FFS. 

1.
The procedure may be triggered when the MB-UPF detects there is no data receives for the MBS Session or when AF has sent an MBS Deactivation request (TMGI) to the MB-SMF.
2.
The MB-SMF sends MBS Session deactivation Request (TMGI) to the AMFs.

3.
The AMF sends NGAP deactivation request message (TMGI) to the RAN nodes.
Editor's Note: Whether it is the AMF or the MB-SMF that stores RAN ID for the interaction with RAN in step 3 is FFS (SA2). 

4.
NG-RAN sets the MBS session state with respect to TMGI to inactive. In this procedure, the NG-RAN will not release the MBS session context, and MB-N3 tunnel for the MBS session.

5.
NG-RAN acknowledges the NGAP deactivation Response message.

6.
The AMF invokes MBS Session deactivation Response to acknowledge the service for MB-SMF.

Proposal 4: RAN3 to agree the general call flow above for Deactivation. 

3. Activation of MBS Sessions
Similarly, the MB-SMF can receive activation from two triggers: from AF or from MB-UPF.
At this RAN3 meeting, RAN2 has sent an LS reporting their agreement to use “Group Notification” using MBS Session ID towards supporting NG-RAN nodes which is basically the group paging where the exact radio channel to be used is FFS. The following call flow based on Group Notification is therefore proposed for agreement:
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Figure 7.2.5.2-1: MBS session activation procedure.
Editor's Note: names of messages are FFS. 

1. The procedure may be triggered when the MB-UPF receives downlink data for a MBS session or when the AF sends MBS Activation request (TMGI) to the MB-SMF.
1bis.
MB-SMF sends Session Activation (TMGI) via AMF towards those NG-RAN nodes for which N3 shared tunnel is setup. AMF sends NGAP activation message (TMGI) to the NG-RAN nodes.
2. MB-SMF sends Session activation notification (TMGI) to SMF(s).

Based on the received TMGI, SMF finds the list of UEs that joined the MBS session identified by the TMGI. If SMF determines the user plane of the associated PDU session(s) of the UE(s) with respect to TMGI are activated already, step 3-9 will be skipped for those UE.

3. SMF sends MBS_MT_Reachability Request to AMF, with including (UE list, TMGI).
For each UE in the list, the AMF determines CM state of the UE:
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 MBS_MT_Reachability response (UE list). Step 5-6 will not be executed for that UEs.  

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 send 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. 

NOTE:
The details of the paging are FFS.

6. The UE in 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, the AMF sends to MB-SMF the MBS_MT_Reachability Notification (UE ID) message.

8. After receiving the MBS_MT_Reachability Notification 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) to AMF for the UE which is identified in step 3.

9. AMF sends N2 request message (N2 SM message (MBS Session identifier, associated QoS profiles) to the RAN node. 
10. The NG-RAN configures UE with RRC messages if needed.
11. If the shared tunnel has not been established before, the shared tunnel is established at this step, as steps 7a to 7e defined in clause 7.2.1.3 of TS 23.247. In addition, NG-RAN responses to SMF, as steps 9 to 12 defined in clause 7.2.1.3 of TS 23.247.
12. MB-SMF sends Session Activation (TMGI) to the AMF.

NOTE:
The messages in step 11 and 12 is MBS-specific messages and it is possible that the AMF(s) in step 11 are not associate to any UEs involved in the MBS Session.
13. AMF sends NGAP activation message (TMGI) to the RAN nodes. 
Editor's Note: Whether it is the AMF or the MB-SMF that stores RAN ID for the interaction with RAN in step 11 needs to align with SA2 (FFS). 

Proposal 5: agree the above call flow for Activation using Group Notification for supporting nodes. 
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, the deactivation and re-activation processes and makes the following proposals:

Proposal 1: agree that NG-RAN node triggers a class 1 non-UE associated procedure to setup the user plane between NG-RAN and MB-UPF (procedure FFS). The uplink initiating message will include at least the following information: MB-SMF ID and DL Transport layer address. The downlink response message will include at least the following information: IP multicast address.
Proposal 2: the NG-RAN node triggers a new class1 MB UP Setup procedure. It indicates the target MB-SMF ID in the MB UP Setup Request message, and the request is relayed transparently by AMF according to the AMF-SMF separation rules using an MBS UP Setup Request Transfer IE container.  The DL Transport Layer Address IE is included in the MBS UP Setup Request Transfer IE and for sessions using multicast transport the multicast address is included within a MBS UP Setup Response Transfer IE in the MB UP Setup Response message.

Proposal 3: the NG-RAN node directly signals to the MB-SMF to request the release of the N3 shared tunnel. This applies to both context removal at last UE leaving and outgoing handover. This is relayed transparently by AMF.
Proposal 4: RAN3 to agree the general call flow above for Deactivation. 

Proposal 5: agree the above call flow for Activation using Group Notification for supporting nodes. 

And finally:

Proposal 6: agree the TP below for the session management of NG user plane resources in TS 38.413. 
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8.7.X
MBS UP Update 

8.7.X.1
General

The purpose of the MBS UP Update procedure is to update user plane resources for MBS session between NG-RAN nodes and MB-SMF.
8.7.X.2
Successful Operation
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Figure 8.7.2.2-1: RAN configuration update: successful operation

The NG-RAN node initiates the procedure by sending an MBS UP UPDATE REQUEST message to the AMF including MBS user plane resources to be setup or released towards an MB-SMF. The AMF responds with an MBS UP UPDATE RESPONSE message to acknowledge the request and provide additional information for the setup.

8.7.X.3
Unsuccessful Operation
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Figure 8.7.2.3-1: RAN configuration update: unsuccessful operation

If the AMF cannot accept the update, it shall respond with an MBS UPDATE FAILURE message and appropriate cause value.

8.7.X.4
Abnormal Conditions

Void. 
Next change
9.2.6.x
MBS UP UPDATE 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


	M
	
	9.3.1.x
	Identifier of the destination MB-SMF
	-
	

	MBS UP Update Request Transfer


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


9.2.6.y
MBS UP UPDATE 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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	 MB-SMF ID
	M
	
	9.3.1.x
	Identifier of the originating MB-SMF 
	-
	-

	 MBS UP Update Response Transfer
	M
	
	OCTET STRING
	Containing the MBS UP Update 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
	M
	
	FFS
	


9.3.1.z
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 UP Update Request Transfer
This IE is transparent to the AMF.

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

	MB-SMF ID
	M
	
	9.3.1.x
	

	NG-RAN node ID
	M
	
	Global RAN Node ID

9.3.1.5
	

	MBS TNL Information to add List
	
	0..1
	
	

	>MBS TNL Information to add Item
	
	1..<maxnoofMBSSessions>
	
	

	>>MBS Session ID
	M
	
	9.3.1.y
	Identifier of the MBS session.

	>>MBS Unicast Transport Information
	O
	
	UP Transport Layer Information

9.3.2.2
	Transport layer address of the NG-RAN node. 

	MBS TNL Information to remove List
	
	0..1
	
	

	>MBS TNL Information to remove Item
	
	1..<maxnoofMBSSessions>
	
	

	>>MBS Session ID
	M
	
	9.3.1.y
	Identifier of the MBS session.


	Range bound
	Explanation

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


9.3.4.y
MBS UP Update Response Transfer
This IE is transparent to the AMF.

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

	MB-SMF ID
	M
	
	9.3.1.x
	

	NG-RAN node ID
	M
	
	Global RAN Node ID

9.3.1.5
	

	MBS TNL Information added List
	
	0..1
	
	

	>MBS TNL Information added Item
	
	1..<maxnoofMBSSessions>
	
	

	>>MBS Session ID
	M
	
	9.3.1.y
	Identifier of the MBS session.

	>>MBS Multicast Transport Information 
	O
	
	9.3.1.z
	

	MBS TNL Information removed List
	
	0..1
	
	

	>MBS TNL Information removed Item
	
	1..<maxnoofMBSSessions>
	
	

	>>MBS Session ID
	M
	
	9.3.1.y
	Identifier of the MBS session.


	Range bound
	Explanation

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