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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 proposes to review the principles agreed for broadcast and Multicast and propose TP for RAN3 stage 3 TS 38.300. 

Stage 2 for Broadcast
SA2 has progressed the work on broadcast in [4].

· Broadcast Session Resource Setup

At session start, the NG-RAN node will receive MB Session Resource setup request message from one or multiple AMFs.

The message shall contain following information: MBS session ID, broadcast area, QoS parameters, MB-SMF ID.

The NG-RAN nodes create the MBS context based on this information for the first received request message. It is proposed that it replies with success if the broadcast can be started in at least one cell. 

Subsequent redundant messages could either be discarded by the NG-RAN node or replied with success. In order to acknowledge the delivery to AMF they can be replied with success. However, the NG-RAN node will not check whether there is a difference in the content e.g. the broadcast area. This also means that there is no requirement for the NG-RAN node to try starting again a delivery in one of the cells which could not succeed in the first setup request message.
Proposal 1: when the MB Session Resource setup request message is received the NG-RAN node creates the context for the indicated MBS session if not yet existing and replies success if at least successful in one cell. If context is existing, the setup request message is not checked and analysed, still replied with success.

At creation of context the shared delivery tunnel needs to be setup. It is proposed to reuse the same procedure as multicast to setup the tunnel. This means that the NG-RAN node includes a DL TEID in the MB User Plane setup. If N3 multicast transport is available the NG-RAN node receives a LL multicast address in the MB User Plane setup response. If a LL multicast address is received in the MB User Plane setup response, the NG-RAN node uses it to join the multicast transport.
Proposal 2: when the first MB Session Resource setup request message is received, the NG-RAN node triggers the MB User Plane Setup procedure to setup the N3 shared delivery, using same procedure as for multicast.
· Broadcast Session Resource Release

At MBS session release, the NG-RAN node will receive MB Session Resource Release request message from one or multiple AMFs. 

The message shall contain following information: MBS session ID.

For the MB Session Resource release request message, same principle can be used as the setup case: the first release message is considered and the other ones for the same MBS session are not analysed but replied positively.
Then the NG-RAN node can trigger an MB User Plane release request towards MB-SMF, aligned with multicast solution.

Proposal 3: When the MB Session Resource release request message is received, the NG-RAN node removes the context for the indicated MBS session if existing, replies with success to AMF and triggers the MB User Plane release procedure to release the N3 shared delivery, same as used for multicast. If the context is not existing for the indicated MBS session it simply replies with success. 
· Broadcast Session Resource Update

At session update, the NG-RAN node will receive MB Session Resource update request message from one or multiple AMFs. 

The message shall contain following information: MBS session ID, new broadcast area.

For the MB Session Resource update request message, the principle differs a bit. The NG-RAN node shall check if the broadcast area is different than existing broadcast area or not for the indicated MBS session.
· If the broadcast area is same, the NG-RAN node just replies with success to AMF.

· If the broadcast area is different, the NG-RAN node updates the area over which the delivery of broadcast data is done according to the new indicated broadcast area. This means that the NG-RAN node may stop delivering in some cells/TAIs and may start delivering in some new cells/TAIs. It is proposed to reply with success if the broadcast could at least be started/stopped in one cell. 
Proposal 4: When the MB Session Resource update request message is received, the NG-RAN node updates the area over which the delivery of broadcast data is done according to the new indicated broadcast area. It replies with success if the broadcast could at least be started/stopped in one cell.
Stage 2 for Multicast

SA2 has progressed the work on broadcast in [4].

· MBS Session Resources (RAN3#109)
The following agreements were made at RAN3#109-e:

· The MBS session resources include radio part, CP part, NG-UP part, MBS context in RAN.

· MBS session resource setup is requested by 5GC.

· RAN may request the setup of MBS Session User Plane Resource e.g. handover (FFS). 

Proposal 5: agree the TP below to capture the agreements on MBS Session resources from RAN3#109 in TS 38.300.

· MBS Session Resources (RAN3#110) 
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.

For 1/ it is confirmed in SA2 TS 23.247 section 7.2.1.3 describing the MBS Join procedure.

The Join procedure is initiated by a PDU Session Modification Request message from the UE at step 1 and at step 6 the NGAP message is a PDU Session Resource Modify Request.

Proposal 6:  capture in stage 2: the UE MBS context is setup using PDU Session Modify procedure
Besides, for 2/ this message is described at step 5 of TS 23.247 section 7.2.1.3 to carry the following information which confirms 2/ above:

N2 SM information (PDU Session ID, MBS Session ID, MB-SMF ID, multicast QoS flow information, updated PDU Session information, mapping between unicast QoS flow and multicast QoS flow information
Proposal 7: capture in stage 2: 5GC requests the NG-RAN node to setup MBS context including the MBS Session ID, MB-SMF ID, multicast QoS flow information, mapping between multicast and unicast QoS flow information.

For 3/ SA2 describes the following at step 6 of TS 23.247 section 7.2.1.3:  
When the NG-RAN receives an MBS Session ID but MBS Session context does not exist for that MBS Session ID, the NG-RAN use the included MBS Session QoS information to allocate resources to serve this multicast session
“allocate resources” mean both N3 shared tunnel if not present yet, and radio resources. This confirms 3/. In 3/ RAN3 already agreed that a class 1 procedure would be used to request the user plane setup.

The details of user plane resource setup are described in tdoc [5]. The NG-RAN triggers a non-UE associated procedure to setup the user plane between NG-RAN and MB-UPF including the MB-SMF ID and DL Transport layer address and the response message may include an IP multicast address if 5GC uses multicast transport
Proposal 8: capture in stage 2: the NG-RAN node triggers a non-UE associated procedure to setup the user plane between NG-RAN and MB-UPF including the MB-SMF ID and DL Transport layer address.
· Additional information from TS 23.247
NG-RAN node capability: 

SA2 TS 23.247 has following notes:

Editor's note: How the NG-RAN’s 5MBS capability is made known is FFS.
The SMF obtains the 5MBS capability of target NG-RAN via the accepted QFI information and determines the delivery mode between 5GC and RAN
We propose to c
apture that the NG-RAN node signals its capability in the PDU Session Resource Modify Response via the accepted QFI so that the SMF learns it.

Allocation of radio resources:

NOTE: It is NG-RAN that decides whether radio resource is allocated or not.
The NG-RAN node may or may not allocate immediately radio resources when context is setup. 

Proposal 9: capture in stage 2 that NG-RAN node may setup radio resources when receiving PDU session Modify Request.  The NG-RAN node signals its capability through the accepted QFI in the PDU session modify response. 

Conclusion and Proposals
This paper has reviewed the key stage 2 aspects of session management for broadcast and multicast and proposes stage 2 TPs aligned with SA2 TS 23.247 as follows:
For broadcast:
Proposal 1: when the MB Session Resource setup request message is received the NG-RAN node creates the context for the indicated MBS session if not yet existing and replies success if at least successful in one cell. If context is existing, the setup request message is not checked and analysed, still replied with success.

Proposal 2: when the first MB Session Resource setup request message is received, the NG-RAN node triggers the MB User Plane Setup procedure to setup the N3 shared delivery, using same procedure as for multicast.

Proposal 3: When the MB Session Resource release request message is received, the NG-RAN node removes the context for the indicated MBS session if existing, replies with success to AMF and triggers the MB User Plane release procedure to release the N3 shared delivery, same as used for multicast. If the context is not existing for the indicated MBS session it simply replies with success. 

Proposal 4: When the MB Session Resource update request message is received, the NG-RAN node updates the area over which the delivery of broadcast data is done according to the new indicated broadcast area. It replies with success if the broadcast could at least be started/stopped in one cell.

For Multicast:

Proposal 5: agree the TP below to capture the agreements on MBS Session resources from RAN3#109 in TS 38.300.

Proposal 6:  capture in stage 2: the UE MBS context is setup using PDU Session Modify procedure
Proposal 7: capture in stage 2: 5GC requests the NG-RAN node to setup MBS context including the MBS Session ID, MB-SMF ID, multicast QoS flow information, mapping between multicast and unicast QoS flow information.

Proposal 8: capture in stage 2: the NG-RAN node triggers a non-UE associated procedure to setup the user plane between NG-RAN and MB-UPF including the MB-SMF ID and DL Transport layer address.

Proposal 9: capture in stage 2 that NG-RAN node may setup radio resources when receiving PDU session Modify Request.  The NG-RAN node signals its capability through the accepted QFI in the PDU session modify response. 
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TP for TS 38.300

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.

16.x.3.y
MBS Session Resources for Multicast
The 5GC triggers the MBS Session Resources setup in the NG-RAN node by initiating a PDU session modify request procedure including the MBS Session ID, the MB-SMF ID, the Multicast QoS Flow information, the mapping between unicast QoS flow and multicast QoS flow information. The NG-RAN node signals its MBS capability by including the accepted QFI in the PDU session modify response.
MBS Session Resources consist of an MBS context in the NG-RAN node, control plane resources, NG-U resources and may include radio resources. In case MBS shared delivery is used as specified in TS 23.501 [3], shared NG-U resources are used.

The shared NG-U resources consist of one shared NG-U tunnel per MBS session which can be of the following types:

-
one shared GTP-U tunnel per NG-RAN node if unicast transport is used. 

-
one shared GTP-U tunnel across all involved NG-RAN nodes if multicast transport is used. The multicast transport is identified by one multicast IP address and one source IP address. 

The NG-RAN node triggers the setup of the shared NG-U resources when the MBS context is setup and triggers the release of the shared NG-U resources when the MBS context is removed using the [TBD] procedure. In the setup request message, the NG-RAN node includes the MB-SMF ID and may include a DL transport address. If multicast transport is available the 5GC includes in the setup response message the IP multicast address.   
16.x.3.z
MBS Session Resources for Broadcast

The 5GC triggers the MBS Session Resources setup in the NG-RAN node by initiating an MB Session Resource Setup Request including the MBS Session ID, the Multicast QoS Flow information, Broadcast Area, the MB-SMF ID.
When the MB Session Resource Setup Request message is received the NG-RAN node creates the context for the indicated MBS session if not yet existing, triggers the MB User Plane setup procedure (same as multicast) and replies success if the broadcast is started at least successfully in one cell. If context for the indicated MBS session is existing, the setup request message is replied with success while the content is ignored.
When the MB Session Resource release request message is received, the NG-RAN node removes the context for the indicated MBS session if existing, replies with success to AMF and triggers the MB User Plane release procedure to release the N3 shared delivery, same as used for multicast. If the context is not existing for the indicated MBS session it simply replies with success.

When the MB Session Resource update request message is received, the NG-RAN node updates the area over which the delivery of broadcast data is done according to the new indicated broadcast area. It replies with success if the broadcast could at least be started/stopped in one cell.

TP for TS 38.410

5
Functions of the NG interface

//skip unchanged part
5.xx
NR MBS Session Management function
The MBS Session Management function is responsible for establishing, modifying and releasing the involved NR MBS sessions NG-RAN resources for user data transport once an MBS context is available in the NG-RAN node.

6
Signalling procedures of the NG interface
//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 Broadcast session:
-
MBS Session Resource Setup;

-
MBS Session Resource Release;
-
MBS Session Resource Update;
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