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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 content proposal for stage 3.

Broadcast Stage 3 messages for NG interface
General principle: The MBS flow information is built by MB SMF and remains transparent to AMF.  The AMF manages the broadcast area and the gNBs which receives the broadcast at a given point in time.
Broadcast Session Setup
At session start the following message can be received by gNB:
9.2.x.1
MBS BROADCAST SESSION SETUP
This message is sent by the AMF to establish a MBS context .

Direction: AMF ( gNB.

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	

	Service Area
	M
	
	FFS
	
	
	

	MBS Session Information Transfer
	M
	
	OCTET STRING
	Containing the MBS Session Information Transfer IE specified in subclause 9.3.4.x
	
	


The Broadcast Area should contain a list of TAs and also a list of cells with possibly their pertaining TA as follows:

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>
	
	

	>>pertaining TAI
	M
	
	9.3.1.7
	

	>>NR CGI
	M
	
	9.3.1.7
	

	MBS Area TAI List
	
	1..<maxnoofTAIforMBS>
	
	

	>>TAI 
	M
	
	9.3.3.11 
	


The AMF can identify the gNBs involved by NG CGI taking the leftmost bits of the NR CGIs.
The AMF can identify the gNBs involved by TAIs from the gNB reported TAI at NG setup Request.

We propose that gNB replies with a successful broadcast response when at least one cell was successful in the delivery. Then we think that when not all cells are successful or not all QoS flows are successful for a cell it is useful to send this feedback in the N2 container. Within the N2 container it is good enough to report the failed ones only (the successful ones can then be implicitly deduced).
The gNB replies with broadcast failure when no cell was successful.
Broadcast Session Update
For the Broadcast Update Request:

There are two possible cases:

2.1AMF does not receive broadcast area in the session update, only an N2 container:
This is just an update of the MBS information. AMF knows gNBs serving the broadcast session. AMF can generate NG update message towards those serving gNBs and include the N2 container.

2.2 AMF receives a (new) broadcast area in the update message:
The MB-SMF shall include in the session update the Request container with the (full) MBS information, like for session start. MB SMF may also include a flag whether the MBS information has changed

AMF receives the new list of TAs and new list of cells and computes the updated list of serving gNBs.

· For gNBs which were not delivered before, the AMF sends NG session start with broadcast area and the N2 container (which is a Request container with full information).
· For gNBs which were already involved, the AMF sends NG session update with broadcast area and the N2 container and the flag (FFS). gNB will start the service in new involved cells, stop in cells no longer involved. For cells already involved, gNB can look at the flag to see if an update is needed.
· For gNBs which are no longer involved, AMF sends an NG Release.

For the broadcast Update Response:

In the N2 container, similar as for the broadcast setup response, it is good to report if some cells or some QoS flows did not succeed the update. However, it is good enough to report the failed ones only (the successful ones can then be implicitly deduced). 
Broadcast Session Release
MB SMF sends a session release. The AMF knows which gNBs are serving the broadcast session. It sends NG Broadcast release to all serving gNBs.
Conclusion and Proposals
This paper has reviewed the key messages and IEs which we think are needed for the stage 3 of Broadcast Setup, Update and Release procedures over NG.

Proposal: agree the TP below for TS 38.413 stage 3 of broadcast.
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8.x
Broadcast Session Management Procedure
8.x.1
Broadcast Session Setup
8.x.1.1
General

The purpose of the Broadcast Session Setup procedure is to request the gNB to setup MBS resources for an MBS Session of a broadcast serivce. 

The procedure uses non-UE associated signalling.

8.x.1.2
Successful Operation
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Figure 8.x.1.2-1. Broadcast Session Setup procedure. Successful operation.

The AMF initiates the procedure by sending an BROADCAST SESSION SETUP REQUEST message to the gNB. If the gNB accepts the MBMS session setup request, the gNB responds with the BROADCAST SESSION SETUP RESPONSE message.

8.x.1.3
Unsuccessful Operation
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Figure 8.x.1.3-1. Broadcast Session Setup procedure. Unsuccessful operation.

If the gNB is not capable of correctly processing the request (e.g. the MBS resources could not be established at all in any cell), the gNB shall send BROADCAST SESSION SETUP FAILURE message.

8.x.1.4
Abnormal Conditions
Void.

8.x.2
Broadcast Session Modification
8.x.2.1
General

The purpose of the Broadcast Session Modification procedure is to request gNB to update the broadcast area or the MBS information related to a previously established MBS session. 

The procedure uses non-UE associated signalling.

8.x.2.2
Successful Operation
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Figure 8.x.2.2-1. Broadcast Session Modification procedure. Successful operation.

The AMF initiates the procedure by sending a BROADCAST SESSION MODIFICATION REQUEST message to the gNB.
If the MBS Service Area IE is included in the BROADCAST SESSION MODIFICATION REQUEST message, the gNB shall update the MBS service area and send the BROADCAST SESSION MODIFICATION RESPONSE message.

If the MBS Session Resource Modify Request Transfer IE is included in the BROADCAST SESSION MODIFICATION REQUEST message, the gNB shall, if the QoS Flow Information Updated IE is set to “true”, consider the QoS Flow To Setup List IE as the upadted QoS Flow information and update the MBS context and resources as necessary and send the BROADCAST SESSION MODIFICATION RESPONSE message.
8.x.2.3
Unsuccessful Operation
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Figure 8.x.2.3-1. Broadcast Session Modification procedure. Unsuccessful operation.

If the gNB is not capable of correctly processing the request, the gNB shall send BROADCAST SESSION MODIFICATION FAILURE message.

8.x.2.4
Abnormal Conditions

Void.

8.x.3

Broadcast Session Release
8.x.3.1
General

The purpose of the Broadcast Session Release procedure is to release the MBS context corresponding to the previous established MBS session. 

The procedure uses non-UE assocated signalling.

8.x.3.2
Successful Operation
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Figure 8.x.3.2-1. Broadcast Session Release procedure. Successful operation.

The AMF initiates the procedure by sending a BROADCAST SESSION RELEASE REQUEST message to the gNB.
Upon receiption of the BROADCAST SESSION RELEASE REQUEST message, the gNB shall respond with the BROADCAST SESSION RELEASE RESPONSE message. The gNB node shall disable the reception of MBS data and release the affected resources and remove the MBS bearer context.

8.x.3.3
Abnormal Conditions

Void.
Next Change
9.2.x

MBS Session Management Messages
9.2.x.1
BROADCAST SESSION SETUP REQUEST
This message is sent by the AMF to establish a MBS context .

Direction: AMF ( gNB.

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	

	Service Area
	M
	
	FFS
	
	
	

	MBS Session Information Request Transfer
	M
	
	OCTET STRING
	Containing the MBS Session Information  Transfer IE specified in subclause 9.3.4.x
	
	


9.2.x.2
BROADCAST SESSION SETUP RESPONSE

This message is sent by the gNB to report the successful outcome of the request from the BROADCAST SESSION START REQUEST message.

Direction: gNB ( AMF.

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	

	MBS Session Information Response Transfer
	O
	
	OCTET STRING
	Containing the MBS Session Information Response Transfer IE specified in subclause 9.3.4.y
	
	


9.2.x.3
BROADCAST SESSION START FAILURE

This message is sent by the gNB to report the unsuccessful outcome of the request from the BROADCAST SESSION START REQUEST message.

Direction: gNB ( AMF.

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	

	MBS Session Information Failure Transfer
	O
	
	OCTET STRING
	Containing the MBS Session Information Failure Transfer IE specified in subclause 9.3.4.z
	
	


9.2.x.4
BROADCAST SESSION MODIFICATION REQUEST

This message is sent by the AMF to modify a MBS context .

Direction: AMF ( gNB. 

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	

	Service Area
	O
	
	FFS
	
	
	

	MBS Session Information Request Transfer
	O
	
	OCTET STRING
	Containing the MBS Session Information Request Transfer IE specified in subclause 9.3.4.xx
	
	


9.2.x.5
BROADCAST SESSION MODIFICATION RESPONSE

This message is sent by the gNB to report the successful outcome of the request from the BROADCAST SESSION MODIFICATION REQUEST message.

Direction: gNB ( AMF. 

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	

	MBS Session Information ResponseTransfer
	O
	
	OCTET STRING
	Containing the MBS Session Information  Response Transfer IE specified in subclause 9.3.4.yy
	
	


9.2.x.6
BROADCAST SESSION MODIFICATION FAILURE

This message is sent by the gNB to report the unsuccessful outcome of the request from the BROADCAST SESSION MODIFICATION REQUEST message.

Direction: gNB ( AMF.

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	

	MBS Session Information Failure Transfer
	M
	
	OCTET STRING
	Containing the MBS Session Information Failure Transfer IE specified in subclause 9.3.4.zz
	
	


9.2.x.7
BROADCAST SESSION RELEASE REQUEST

This message is sent by the AMF to release the corresponding MBS context and the MBS-service-associated logical NG connection.

Direction: AMF ( gNB.

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	


9.2.x.8
BROADCAST SESSION RELASE RESPONSE

This message is sent by the gNB to acknowledge the BROADCAST SESSION RELEASE REQUEST message.

Direction: gNB ( AMF.

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

	Message Type
	M
	
	9.3.1.1
	
	
	

	MBS Session ID
	M
	
	FFS
	
	
	


9.3.4.X
MBS Session Information Request Transfer
This IE is transparent to AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	TNL Information
	O
	
	
	
	
	

	>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
	
	9.3.2.5
	
	
	

	QoS Flows To Be Setup or List
	
	1
	
	
	
	

	>QoS Flows To Be Setup Item
	
	1 .. <maxnoofQoSFlows>
	
	
	
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	
	

	>>QoS Flow Level QoS Parameters 
	M
	
	9.3.1.12
	
	
	


9.3.4.Y
MBS Session Information Response Transfer

This IE is transparent to AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UP Transport Layer Information
	O
	
	9.3.2.2
	
	
	

	Unsuccessful Cell List
	O
	
	
	
	
	

	  >NR CGI
	
	1 .. <maxnoofcells>
	
	
	
	

	  >QoS Flows Failed to Setup or Modify List
	O
	
	9.3.1.13
	
	
	


9.3.4.Z
MBS Session Information Failure 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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