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1. 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].  

Due to the progress of [4], the various SA2 call flows are reviewed to determine which procedures are needed for multicast over NG. 
2. 
Impact to TS 38.410 from stage 2 TS 23.247
2.1 
Multicast

Joining/Leaving use case
These phases use the NGAP PDU session Setup/Modification request which are UE associated.

Activation use case
TS 23.247 gives the following call flow:
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From this call flow, two different non-UE associated procedures are needed over NGAP:

· at step 5, the NG Multicast Group Paging procedure (see tdoc [x] for more details)

· at step 12, the NG Multicast Activation message. 

For the latter one, TS 23.247 has the following node:

Editor's Note: It is FFS that if messages 11, 12 are sent only to the NG-RAN nodes for which the MB-N3 is setup at step 10. 

In our understanding, the activation steps 11,12 must be sent as soon as possible because it informs the NG-RAN nodes which have not kept N3 setup that delivery is going to start. It helps NG-RAN nodes to e.g. not send UEs interested in this MBS session to RRC_idle mode. 
Deactivation use case
The SA2 call flow is given below:
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From this call flow we can infer the need of the following non-ue associated  on NGAP:

· at step 4, the NG MBS deactivation request is sent to the NG-RAN node to set the MBS session status to “inactive”. 

This means that NG-RAN node may decide to move some involved UEs to RRC Inactive and RRC idle. If all UEs moved to RRC_idle, the NG-RAN nodes may also decide to remove the N3 resources.
MBS Release use case
The release procedure is shown in section 7.2.2.3 of TS 23.247:
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As can be seen, when MBS session is totally released or stopped, the step 0 is a deactivation, then there are individual network-triggered PDU session leave procedures (steps 3 to 9).  

Please note that step 2 referring to activation seems not relevant.

Therefore, this use case does not need to add any new NG procedures.

Multicast Update use case
According to the below call flow, the AMF updates the NG-RAN nodes with a non-ue associated message which includes the updated qos parameters:
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· At step 3 the NG Multicast session update procedure.

The NG-RAN nodes may update the ARP in the QoS parameters and also for the associating PDU sessions. 

If other parameters than ARP are modified, the SMF triggers individual PDU session modifications.

We would like to point out that:
· Steps 7 and 8 are needed anyway always in non-homogeneous network for the non MBS-supporting gNBs,

· Even in homogeneous networks, it is uncertain at this stage whether the modification of one parameter in the MBS QoS profile would require updating individual UEs (e.g. NAS message to send) which would make steps 7 and 8 always needed as well.

Overall, we note that if steps 7 and 8 reveal in the end to be always needed, then steps 2 to 6 may not be needed.

Besides, TS 23.247 also foresees the possibility to modify the MBS Service Area. It is unclear how that update is exactly done whether that would require steps 2-6 or steps 7-8. 

Consequently, we propose to put this NG Multicast Session Update procedure (message) in step 3 of the above call flow as FFS waiting further SA2/CT1 inputs.
User Plane Distribution Request/Release

This is captured in the call flow section 7.2.1.4 for example “establishment of shared delivery towards NG-RAN node”:
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· At step 2 the NG Multicast Distribution procedure.

The call flow shows the NG Multicast Distribution Request but same is need for NG Multicast Distribution Request in order to remove the N3 tunnel.
Besides, it should be noticed that there are currently editors’ note in the “Broadcast” section to determine whether this procedure also applies to broadcast. 
We can add an editor’s note in TS 38.410 for that.
2.2 
Broadcast

Broadcast Start
The SA2 call flow below shows that the following non-ue associated procedure is required for session start:
· MBS Session Resource Setup Request

This non-ue associated procedure will contain the MBS broadcast context (TMGI, MBS qos profile (parameters), LL SSM if multicast transport, etc).

For the multicast transport an editor’s note mentions possible reuse of the shared delivery setup of multicast:

Editor´s note: How to set up shared delivery potentially using commonalities with multicast signalling is FFS
The AMF responds success if at least one NG-RAN node reports success.
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Broadcast Release
SA2 foresees in section 7.3.2 that broadcast session can be deallocated and stopped, or only stopped (configuration kept in 5GC). 
This translates into the following call flow:


[image: image7.emf]AMF NG-RAN MB-SMF PCF NEF/MBSF UE AF

4. MB Session Resource Release Req (TMGI)

6. MLD/IGMP Leave (LL MC addr)

1. Media stream 1. Media stream  1. PTM  

5. Stop PTM 

delivery

3. MB Session Stop Req (TMGI)

7. MB Session Resource Release Resp

8. MB Session Stop Resp

X

MB-UPF

2. MBS Session Stop in Figure 7.1.1.2-1

9. TMGI De-allocation in Figure 7.1.1.2-1


The following non-ue associated procedure is needed:
· MBS Session Resource Release Request

This procedure can be received from multiple AMFs.

The NG-RAN node needs to remove its N3 tunnel. Same procedure as multicast for user plane removal could be used. 

Broadcast Update
The update concerns addition/removal/modification of MBS QoS Flows, or it can concern update of the broadcast area.
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The following non-ue associated procedure is needed:

· MBS Session Resource Update Request

The broadcast session update can update the service area, not the multicast session update.
2.3 
TP for TS 38.410

4
General aspects

//skip unchanged part
4.4
NG interface capabilities

The NG interface supports:

-
procedures to establish, maintain and release NG-RAN part of PDU sessions

-
procedures to perform intra-RAT handover and inter-RAT handover;

-
the separation of each UE on the protocol level for user specific signalling management;

-
the transfer of NAS signalling messages between UE and AMF;

-
mechanisms for resource reservation for packet data streams.

-
procedures to establish, maintain, release NG-RAN part of MBS sessions
Editor’s note: The definition of MBS session can be refined.
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, releasing, activating, deactivating 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:
-
Broadcast Session Resource Setup;
-
Broadcast Session Resource Update;

-
Broadcast Session Resource Release;


The following list of MBS Session management procedures are used to setup, release or modify NG-RAN resources for a NR MBS Multicast session:
-
PDU Session Resource Setup Request; 
-
PDU Session Resource Modification Request; 

-
Multicast Session Resource Update (FFS); 
The following list of MBS Session management procedures are used to activate or deactivate a multicast Session in the NG-RAN:

-
Multicast Session Activate;
-
Multicast Session Deactivate;
-
Multicast Group Paging;
The following list of MBS Session management procedures are used to setup or release the user plane:
-
MBS Distribution Setup/Release; 
Editor’s Note: whether this procedure also applies to broadcast is FFS as per TS 23.247.

3. 
Impact to TS 38.300 from stage 2 TS 23.247 
3.1 
Broadcast

· 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.

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. 

At creation of context the shared delivery tunnel needs to be setup. There are two options for this and is FFS at SA2 in [4] section 7.3.1:

Editor´s note: How to set up shared delivery potentially using commonalities with multicast signalling is FFS
One option is the send the LL SSM in the broadcast setup request.

Another option is 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 (low layer) 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. Include FFS till SA2 decides.

· 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.

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.

For the MB Session Resource release request message, TS 23.247 section 7.3.2 does not say how the removal of user plane is done when unicast transport is used but simply say:

If N3mb point-to-point transport has been used, the NG-RAN release its N3mb Tunnel Info
However, the NG-RAN node could 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. 

· Broadcast Session Resource Update

At session update, the NG-RAN node will receive MB Session Resource update request message from one or multiple AMFs. It may also lead to addition/modification/removal of MBS QoS flows accrding to TS 23.247 section 7.3.3.

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.

3.2 
Multicast

· 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 or Setup 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, 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, 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:  

7a.
The NG-RAN sends an N2 MBS Session request message (MBS Session ID, N2 SM information (MBS Session ID, [AN Tunnel Info])) towards AMF. MBS Session ID is included. 

If the NG-RAN node uses a unicast transport for shared delivery, it allocates a downlink tunnel ID for the reception of MBS data and includes the downlink tunnel information as AN Tunnel Info in the request.
7b.
AMF invokes Nmbsmf_Reception_Request (MBS Session ID, RAN Node ID, [AN Tunnel Info]) towards the MB-SMF indicated in step 5.

7c.
If a downlink tunnel information is included in AN Tunnel Info of the Nmbsmf_MBSSession_Create request, MB-SMF configures MB-UPF to transmit the MBS data for multicast session towards NG-RAN using the downlink tunnel information.

If AN Tunnel Info is not included in the request 7b, and the MB-UPF is not yet configured to forward data for the multicast data using lower layer multicast transport, the MB-SMF request the  MB-UPF to allocate a common DL tunnel ID and an Low Layer source specific multicast address (LL SSM) for multicast transport between the MB-UPF and NG-RAN.
7d.
MB-SMF responds to AMF through Nmbsmf_Reception_Requestresponse (multicast QoS flow information, [common DL tunnel ID], [LL SSM]). If AN Tunnel Info is not included in the request 7b, the MB-SMF provides common DL tunnel ID and LL SSM.

Editor’s notes: How LL IP Multicast Address and common DL tunnel ID e are made available in NG-RAN is FFS. Such information can be sent to NG-RAN in step 6.
This confirms 3/. In 3/ RAN3 already agreed that a class 1 procedure would be used to request the user plane setup.

The stage 3 details of user plane resource setup are described in tdoc [5]. 

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 DL Transport layer address.

· Additional information from TS 23.247
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.   

3.3 
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 MBS Session Resources are setup in the NG-RAN node by receiving a PDU session resource modify or setup request procedure including the MBS Session ID, the Multicast QoS Flow information, the mapping between unicast QoS flow and multicast QoS flow information.

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 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.

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.
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. 
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.
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