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Abstract of the contribution: This paper clarifies that the MBSF and the NEF are separate NFs and proposes to separate MBSF related call flows to be included in a separate clause.
Discussion
The SBI architecture and the reference point architecture of MBS is described in clause 5.1 in TS 23.247 v1.0.0:
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Figure 5.1-1: 5G MBS system architecture
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Figure 5.1-2: 5G MBS system architecture in reference point representation
[Observation-1] MBSF and NEF are two separate NFs. 
[Observation-2] MBSF provides Nmbsf interface while NEF provides Nnef interface and the MBSF may interact with the NEF via Nmb5.
In clause 5.3.2.10 in TS 23.247 v1.0.0, the functions of the NEF are described as below:

The NEF performs the following functions to support MBS:

-
Providing an interface to AFs for MBS procedures including service provisioning, MBS session and QoS management.

-
Interacting with AF and MB-SMF for MBS session operations, determination of transport parameters, and session transport.
-
Selection of serving MB-SMF for an MBS Session.

[Observation-3] NEF interaction with MBSF is missing in clause 5.3.2.10.
[Proposal-1] In clause 5.3.2.10, add description of NEF interaction with MBSF.

[Observation-4] In clause 7.1.1 “Configuration for MBS Session” and clause 7.3 “MBS procedures for broadcast Session” in TS 23.247 v1.0.0, “NEF/MBSF” is used without clarifying how NEF interacts with MBSF. 
Also, in clause 7.3 there is an EN left:

Editor's note:
The interactions between the MBSF, the MBSTF and the AF for file delivery and HTTP adaptive streaming requires input from SA WG4, which are FFS.

[Observation-5] Input from SA4 is needed to clarify the interactions between the MBSF, the MBSTF and the AF.  
In our view, the MBSF is expected to provide quite different SBI service/operations from the ones provided by the MB-SMF. For example, 
-
in clause 7.1.1.1, “TMGI allocation request” and “MBS Session Start Request” are provided by the MB-SMF. And for those two interfaces, the NEF/MB-SMF provides “TMGI allocation request” and “MBS Session Request” towards the AFs accordingly. Those MB2-C like interfaces are customized for the Transport Only Mode service.
-
For the Service Mode, the MBSF is expected to support functionality provided by xMB-C like interfaces or other interfaces, which are customized for services such as file delivery and DASH. For the xMB-C like interface, “TMGI allocation request” does not need to be provided explicitly, which means the NEF/MBSF with “TMGI allocation request” may not be correct.
As SA2 is still lack of information to capture the call flows involving the MBSF and the MBSTF, SA2 sent LS out S2-2104962 in SA2#145E asking SA4 to provide call flow related to the MBSF and the MBSTF.
Based on [Observation-1, -2, -4 &-5] and the discussion above, the following are proposed:
[Proposal-2] Remove the MBSF and the MBSTF from call flows in clause 7.1.1 and clause 7.3. 

[Proposal-3] Add a new clause 7.X as a placeholder to capture the differences from clause 7.1.1 and clause 7.3 due to involvement of MBSF and MBSTF. EN is added for the dependency with SA4.
Proposal

It is proposed to update TS 23.247 as follows:
* * * Start of change* * * 
5.3.2.10
NEF

The NEF performs the following functions to support MBS:

-
Providing an interface to AFs for MBS procedures including service provisioning, MBS session and QoS management.

-
Interacting with AF and MB-SMF for MBS session operations, determination of transport parameters, and session transport.
-
Interacting the AF and MBSF for Service Mode MBS session operations.
-
Selection of serving MB-SMF or MBSF (depending on configuration) for an MBS Session.

* * *Next changes * * * 

7.1.1
Configuration for MBS Session
Editor's note:
The heading and content needs to be revisited.

7.1.1.1
Initial MBS session configuration without PCC

Editor's note:
It is FFS if a separate Clause without PCC is required or this can be covered in 7.1.1.2 Updates similar to agreed changes in Clause 7.1.1.2 are required.

This procedure is used by the AF to start the MBS Session towards 5GC and consist of TMGI allocation, and MBS session start procedures, and they apply to both multicast and broadcast communications unless otherwise stated.

For broadcast communication, MBS Session establishment/start consists of radio resource reservation towards the NG-RAN. For multicast communication, the radio resource reservation is performed when there is UE join.

For both broadcast and multicast communication, the TMGI allocation may be separated from the MBS Session Establishment/Start procedure.

For multicast communication, TMGI allocation procedure is applicable if TMGI is used as MBS Session ID.
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Figure 7.1.1.1-1: Initial Configuration for MBS Session

Editor´s note:
MBSTF could optionally be in the user plane and the call flow should be updated to also cover that possibility.

Editor's note:
The services and messages used in this procedure are FFS.

Steps 1 to 5 are optional and only applicable if TMGI is used as MBS Session ID and required to be pre-allocated.

1.
AF sends Allocate TMGI Request () message to NEF to request allocation of a TMGI to identify a new MBS session.

NOTE 1:
Depending on the configuration, MB-SMF may receive requests from AF directly, or via NEF, or via MBSF, or via NEF and MBSF.

2.
NEF checks authorization of AF.

NOTE 2:
NEF is not required if AF is in trusted domain.

3.
NEF discovers and selects an MB-SMF using NRF or based on local configuration, and then sends an Allocate TMGI Request () message to the MB-SMF.

4.
MB-SMF allocates a TMGI and returns the TMGI to the NEF.
5.
The NEF responds to the AF by sending an Allocate TMGI Response (TMGI) message.

6.
The AF may perform a Service Announcement towards UEs. The AF informs UEs about MBS Session information with MBS Session ID, e.g., TMGI, source specific multicast address, and possibly other information e.g., MBS service area, session description information, etc.


The MBS service area information can be Cell ID list, TAI list, geographical area information or civic address information. Amongst them, Cell ID list and TAI list shall only be used by AFs who reside in trust domain, and when the AFs are aware of such information.


The UE needs to be aware if the service is broadcast or multicast to decide if JOIN is to be performed.

Editor's note:
How to do service announcements requires SA WG4 /WG6 coordination.

7.
AF of content provider may provide contents for an MBS session (possibly providing information for a previously allocated TMGI; e.g. service type of either multicast service or broadcast service) to NEF. If step 1-4 has not been executed before, the AF may provide a source specific multicast address or it may request that the network allocates an identifier for the MBS session (i.e., TMGI) and its service type of either multicast service or broadcast service. MBS information may further include QoS requirements, UE authorization information (e.g. a GPSI or an External Group Id or a UE ID to identify UEs authorized to join the multicast service), MBS service area (see step 6 for detail) identifying the service scope.


If geographical area information or civic address information was provided by the AF as MBS service area, NEF translates the MBS service area to Cell ID list or TAI list.

Editor's note:
What other information is to be sent by AF is FFS.

NEF checks authorization of content provider.

8.
NEF discovers MB-SMF candidates and selects MB-SMF as ingress control node, possibly based on location area.

9.
NEF requests MB-SMF to reserve ingress resources for a MBS distribution session and provides MBS Session ID or request allocation, and indicate its service type (either multicast service or broadcast service). It also indicates if the allocation of an ingress transport address is requested.


The MBS service area is provided by NEF to the MB-SMF if provided by the AF in step 7.

10.
MB-SMF updates NF profile to NRF with the serving MBS Session ID.
11.
The MB-SMF derives the required QoS parameters locally. MB-SMF selects the MB-UPF and requests it to reserve user plane ingress resources. If multicast transport of the MBS data towards RAN nodes is to be used, the MB-SMF also request the MB-UPF to reserve for the outgoing data a tunnel endpoint and the related identifiers (source IP address, source specific multicast address and GTP Tunnel ID) and to forward data received at the user plane ingress resource using that tunnel endpoint.


If ingress address is not requested, the MB-SMF configure MB-UPF to handle the multicast data distribution and request the MB-UPF to join the multicast tree towards the content provider. MB-UPF can also join the distribution tree of the content provider in the subsequent procedures e.g., session establishment procedure.

12.
If requested, MB-UPF selects an ingress address (IP address and port) and a tunnel endpoint for the outgoing data and provides it to MB-SMF.

For broadcast communication, the MB-SMF continues the procedure towards the AMF and NG-RAN as specified in clause 7.3.1 before steps 13 and 14 are executed.

For multicast communication, depending on configuration the UE can join the MBS Session after steps 13, 14 and 15 are executed.

13.
MB-SMF indicates the possibly allocated ingress address to the NEF. MB-SMF may include TMGI if it is allocated in step 9. It also indicates the success or failure of reserving transmission resources.

14.
The NEF indicates the possibly allocated ingress address and other parameters (e.g. TMGI) to the AF.

15.
Same as step 6. The AF may also perform a service announcement at this stage.
7.1.1.2
Initial MBS session configuration with PCC

The configuration steps for MBS Session are used by the AF to start the MBS Session towards 5GC and consist of TMGI allocation and MBS session start procedures, and they apply to both multicast and broadcast communications unless otherwise stated. MBS session establishment/activation procedure may follow the MBS session configuration procedure per its service type (multicast or broadcast service) to reserve resources towards NG-RAN.

For broadcast communication, MBS Session establishment/start consists of radio resource reservation towards the NG-RAN. For multicast communication, the radio resource reservation is performed when there is UE join.

For both broadcast and multicast communication, the TMGI allocation may be separated from the MBS Session Establishment/Start procedure.

For multicast communication, TMGI allocation procedure is applicable if TMGI is used as MBS Session ID.
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Figure 7.1.1.2-1: Configuration for MBS Session

Editor's note:
The services and messages used in this procedure are FFS.

Steps 1 to 5 are optional and only applicable if TMGI is used as MBS Session ID and required to be pre-allocated.

1.
AF sends Allocate TMGI Request () message to NEF to request allocation of a TMGI to identify a new MBS session.

NOTE 1:
Depending on the configuration, MB-SMF may receive requests from AF directly, or via NEF, or via MBSF, or via NEF and MBSF.

2.
NEF checks authorization of AF.

3.
NEF discovers and selects an MB-SMF using NRF or based on local configuration.

4.
NEF sends an Allocate TMGI Request () message to the MB-SMF.
5.
MB-SMF allocates TMGI(s) and returns the TMGI(s) to the NEF via Allocate TMGI Response (TMGI(s)).
6.
The NEF responds to the AF by sending an Allocate TMGI Response (TMGI(s)) message.

7.
The AF may perform a Service Announcement towards UEs. The AF informs UEs about MBS Session information with MBS Session ID, e.g., TMGI, source specific multicast address, and possibly other information e.g. MBS service area, session description information, etc.


The MBS service area information can be Cell ID list, TAI list, geographical area information or civic address information. Amongst them, Cell ID list and TAI list shall only be used by AFs who reside in trust domain, and when the AFs are aware of such information.


The UE needs to be aware if the service is broadcast or multicast to decide if JOIN is to be performed.

Editor's note:
How to do service announcements requires SA WG4 /WG6 coordination.

8.
AF of content provider may provide description for an MBS session (possibly providing information for a previously allocated TMGI; e.g. service type of either multicast service or broadcast service) to NEF by MBS Session Request ([MBS Session ID], service type, MBS information,) message. If step 1-4 has not been executed before, the AF may provide a source specific multicast address or it may request that the network allocates an identifier for the MBS session (i.e., TMGI) and its service type of either multicast service or broadcast service. MBS information may further include QoS requirements, MBS service area information (see step 6 for detail) identifying the service scope, start and end time of MBS. In addition, MBS information may also indicate whether the allocation of an ingress transport address is requested.

If geographical area information or civic address information was provided by the AF as MBS service area, NEF translates the MBS service area to Cell ID list or TAI list.

Editor's note:
What other information is to be sent by AF is FFS.


NEF checks authorization of content provider.

9.
NEF discovers MB-SMF candidates and selects MB-SMF as ingress control node, possibly based on location area.


If TMGI is included in step 8, NEF finds MB-SMF based on TMGI.
10.
NEF sends MBS Session Create Request (MBS Session ID, service type, , TMGI allocation indication, MBS service area information, ingress transport address request indication) to MB-SMF, to request MB-SMF to reserve ingress resources for a MBS distribution session and provides MBS Session ID or request allocation, and indicate its service type (either multicast service or broadcast service). It also indicates if the allocation of an ingress transport address is requested.


The MBS service area information is provided by NEF to the MB-SMF if provided by the AF in step 7.

11.
If MB-SMF is selected by NEF in step 9 and source specific multicast address is provided in step 10, MB-SMF allocates TMGI and MB-SMF may update NF profile to NRF with the serving MBS Session ID.

NOTE 2:
If TMGI is used to represent an MBS Session, MB-SMF does not need to update NRF if the TMGI range(s) supported by an MB-SMF is already included in the MB-SMF profile when MB-SMF register itself into NRF.

12.
[Optional] The MB-SMF sends SM MBS Policy Association Request (MBS Session ID) to PCF with the MBS Session ID.

Editor's note:
How AF/NEF/MBSF know that PCF should be involved in the MBS Session is FFS.
13.
[Optional] The PCF registers at the BSF that it handles the multicast session. It provides an identifier that the policy association is for multicast and the MBS Session ID, it own PCF ID and optionally its PCF set ID.

14.
[Optional] The MB-PCF may retrieve preconfigured policy information for the MBS session from the UDR.

15.
[Optional] The PCF responds with SM MBS Policy Association Response (MBS Policy,) with policies for the MBS Session ID.

Editor's note:
What polices are provided by PCF is FFS.

16.
If PCC is not used, The MB-SMF derives the required QoS parameters locally. MB-SMF selects the MB-UPF and requests it to reserve user plane ingress resources. If multicast transport of the MBS data towards RAN nodes is to be used, the MB-SMF also request the MB-UPF to reserve for the outgoing data a tunnel endpoint and the related identifiers (source IP address, source specific multicast address and GTP Tunnel ID) and to forward data received at the user plane ingress resource using that tunnel endpoint.


If ingress address is not requested, the MB-SMF configure MB-UPF to handle the multicast data distribution and request the MB-UPF to join the multicast tree towards the content provider. MB-UPF can also join the distribution tree of the content provider in the subsequent session establishment procedure.

Editor's note:
Whether QoS info is to be included in step 14 and if included what QoS is included are FFS.
17.
If requested, MB-UPF selects an ingress address (IP address and port) and a tunnel endpoint for the outgoing data and provides it to MB-SMF.

For broadcast communication, the MB-SMF continues the procedure towards the AMF and NG-RAN as specified in clause 7.3.1 before steps 17 is executed.

Editor's note:
For dynamic PCC, It is ffs whether to defer those steps to wait for a policy update .

18.
MB-SMF indicates the possibly allocated ingress address to the NEF. MB-SMF may include TMGI if it is allocated in step 9. It also indicates the success or failure of reserving transmission resources.

19-20.
[Optional] The NEF uses the BSF Discovery service to discover the MB-PCF serving the MBS session with the MBS session ID.

Editor's note:
It is FFS whether step 13, 19-20 are needed for the case when AF can get the ID of PCF selected by MB-SMF.

21.
[Optional] The NEF sends SM MBS Policy Association Request to MB-PCF with the MBS session ID and MBS information,


The PCF determines whether the request is authorized.


If the request is authorized, the PCF derives the required QoS parameters based on the information provided by the NEF and determines whether this QoS is allowed (according to the PCF configuration for this Application),.


If the request is not authorized or the required QoS is not allowed, the PCF indicates so in the response to the NEF
22.
[Conditional] If the PCF determined updated policies for the MBS session in step 21, it update the policy information at the MB-SMF.

23.
[Conditional] If required by the updated policies, the MB-SMF updates the MB-UPF accordingly.




26.
The NEF includes the ingress address if allocated and other parameters (e.g. TMGI) to the AF by MBS Session Response ([TMGI], [Allocated ingress address]) message. If MBS Session ID is not provided in step 8, or the MBS Session ID is source specific multicast address, the NEF provides the allocated TMGI. If AF requests the allocation of an ingress transport address, the message also includes the allocated ingress address.

27.
Same as step 6. The AF may also perform a service announcement at this stage.
For multicast communication, depending on configuration, UE join request can be accepted from this point onward.
7.1.1.3
Removal of MBS session configuration without PCC
Editor's note:
It is FFS if a separate Clause without PCC is required or this can be covered in 7.1.1.4.

This procedure is used by the AF to stop the MBS Session towards 5GC. This procedure may also consist of TMGI de-allocation. The procedures apply to both multicast and broadcast communications unless otherwise stated. This procedure releases the reserved resources in both 5GC and NG-RAN.
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Figure 7.1.1.3-1: Removal of MBS Session configuration without PCC

Editor´s note:
MBSTF could optionally be in the user plane and the call flow should be updated and aligned with the MBS session configuration procedure.

Editor's note:
The services and messages used in this procedure are FFS.

Editor's note:
Additional interaction between AF/NEF and PCF are FFS.
1.
AF of content provider may request stop contents for the MBS session (MBS Session ID) to NEF.

2.
NEF requests MB-SMF to release ingress resources for the MBS distribution session.

2a.
For broadcast session, the MB-SMF triggers resource release towards the AMFs as specified in clause 7.3.2. For multicast session, the MB-SMF triggers resource release towards the SMFs as specified in clause 7.2.2.3.

3/4.
MB-SMF requests the MB-UPF to release user plane ingress resources.

5.
[Conditional] If MB-SMF configured the profile with an MBS session ID when the MBS session was configured, the MB-SMF updates its NF profile at NRF to release the MBS Session ID.

6.
MB-SMF responds to the NEF.

7.
The NEF responds to the AF.

8-9.
[Optional] AF requests NEF to de-allocate TMGI(s), and NEF/MBSF forwards request to MB-SMF

NOTE:
Depending on the configuration, MB-SMF may receive requests from AF directly, or via NEF, or via MBSF, or via NEF and MBSF.

10-11.
The MB-SMF responds to the NEF and to the AF by sending a de-allocate TMGI Response message.

7.1.1.4
Removal of MBS session configuration with PCC

This procedure is used by the AF to stop the MBS Session towards 5GC. This procedure may also consist of TMGI de-allocation. The procedures apply to both multicast and broadcast communications unless otherwise stated. This procedure releases the reserved resources in both 5GC and NG-RAN.




[image: image10.emf]MB-SMF NRF

NEF

1. MBS Session 

StopRequest

(MBS session ID)

MB-UPF AF

7. MBS Session Release

Request (MBS Session ID) 8a.  Session 

Release 

Request

8b. Session

 Release

Response

10. MBS Session Release Response 

11. MBS Session 

Stop Response

PCF

4. MBS Policy 

Association

Release notify rsp

 (MBS SessionID)

BSF

5. Nbsf_

Management

_De-register

(MBS Session ID,

PCF ID )

12. TMGI De-allocation

request(TMGI)

13. TMGI De-allocation

request

14. TMGI De-allocation reponse

15. TMGI De-allocation 

reponse

9. NF profile update (Remove MBS Session ID)

2. MBS Session stopRequest (MBS Session ID)

3. MBS Policy 

Association

Release 

Notification req

6a.  Session 

Release 

Request

6b. Session

 Release

Response

3a.  For broadcast, see clause 7.3.2

For multicast, see clause 7.2.2.3


Figure 7.1.1.4-1: Removal of configuration for MBS Session

Editor´s note:
MBSTF could optionally be in the user plane and the call flow should be updated and aligned with the MBS session configuration procedure.

Editor's note:
The services and messages used in this procedure are FFS.

Editor's note:
Additional interaction between AF/NEF and PCF are FFS.
1.
AF of content provider may request stop contents for the MBS session (MBS Session ID) to NEF.

If dynamic PCC is deployed, the steps 7, 8 and 10 are skipped, otherwise, the steps 2, 3, 4, 5 and 6 are skipped.

Editor's note:
Whether MBS Policy Association Release Notify can be used to release the MBS Session is FFS, in another word, whether MB-SMF should terminate the MBS policy association regardless of dynamic PCC deployment is FFS.

2.
The NEF sends an MBS Session Stop Request (MBS Session ID) message to the PCF that handles the Policy of the MBS Session.

3.
The PCF sends message to MB-SMF to release the MBS Policy Association.
3a.
For broadcast session, the MB-SMF triggers resource release towards the AMFs as specified in clause 7.3.2. For multicast session, the MB-SMF triggers resource release towards the SMFs as specified in 7.2.2.3.
4.
The MB-SMF sends the MBS Policy Association Release Notify Response (TMGI) message to the PCF.

5.
The PCF de-registers at the BSF that it handles the multicast session.

6a/b.
MB-SMF requests the MB-UPF to release user plane ingress resources.

7.
NEF requests MB-SMF to release ingress resources for the MBS distribution session.

8a-8b.
MB-SMF requests the MB-UPF to release user plane ingress resources.

9.
[Conditional] If MB-SMF configured the profile with an MBS session ID when the MBS session was configured, the MB-SMF updates its NF profile at NRF to release the MBS Session ID.

10.
MB-SMF responds to the NEF.

11.
The NEF responds to the AF.

12-13.
[Optional] AF requests NEF to de-allocate TMGI(s), and NEF forwards request to MB-SMF

NOTE:
Depending on the configuration, MB-SMF may receive requests from AF directly, or via NEF, or via MBSF, or via NEF and MBSF.

14-15.
The MB-SMF responds to the NEF and to the AF by sending a de-allocate TMGI Response message.

7.1.1.5
MBS Session Update without PCC
This procedure is used by the AF to update the MB service area and/or update QoS of an MBS Session. Updating QoS of an MBS Session may lead to addition of new MBS QoS Flow(s). The procedure applies to both multicast and broadcast communications unless otherwise stated.
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Figure 7.1.1.5-1: Update of MBS Session

1.
AF initiates MBS Session Update, e.g. to update broadcast area and/or update service requirement.

2.
NEF forward the request to MB-SMF.

3-4.
The MB-SMF derives the updated QoS parameters locally. MB-SMF may need to update MB-UPF, e.g. if new MBS QoS Flow is to be created, or existing MBS QoS Flow is to be deleted.

5.
For broadcast communication, the MB-SMF continues the procedure towards the AMF and NG-RAN as specified in clause 7.3.3. For multicast communication, the MB-SMF continues the procedure towards the AMF and NG-RAN as specified in clause 7.2.2.

6-7.
MB-SMF responds.

7.1.1.6
MBS session configuration Update with PCC
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Figure 7.1.1.6-1: MBS session configuration update
1.
AF of content provider may provide to a NEF updated information for an MBS session (identified by MBS session ID) by sending MBS Session update request ([MBS Session ID], MBS information, AF Identifier). MBS information may include service requirements, MBS service area information, and media information.  The service requirements adjustment may lead to addition of new MBS QoS Flow(s), removal of existing MBS QoS Flow(s) or update of existing MBS QoS Flow(s).
Editor's note:
This procedure will be aligned with S2-2103955 and detailed service operation is FFS.
2.
NEF may check authorization of the request.

3.
NEF updates the MBS policy Association to PCF and provides the input received from the AF, by sending Npcf_MBSPolicy_Association_Update Request message (MBS Session ID, service requirement).
4.
The PCF responds to NEF the result of request with Npcf_MBSPolicy_Association_Update Response message.

5.
Based on the input received in step 3, the PCF may provide updated policy rules to the MB-SMF by issuing Npcf_MBSPolicyControl_UpdateNotify request message including the updated policy information about the MBS Session.

The MB-SMF may provide updated PCC rule to the MB-UPF, AMF, or SMF (for multicast only) based on the updated policy rules from PCF.
* * *Next changes * * * 

7.3
MBS procedures for broadcast Session
Editor's note:
The content needs to be revisited.



7.3.1
MBS Session Start for Broadcast

The Broadcast Session Start follows the common procedure specified in clause 7.1.1.1, which consist of TMGI Allocation and MBS Session Start. It is possible for AF to allocate TMGI once but start MBS Session for multiple times. A combined procedure to perform both TMGI allocation and MBS Session activation may be available.
The TMGI Allocation is used by AF to obtain the TMGI as MBS Session ID (i.e. TMGI) and perform service announcement towards UEs.

The MBS Session Start (with service type set to broadcast service) is used by the AF to start an broadcast session and start transmission of MBS data, so that resources for the MBS Session are set up in the MB-UPF and in the NG-RAN for shared MBS delivery. The MBS Session Start can be used if TMGI has not been allocated. In this case, MB-SMF will allocate a unique TMGI for the AF and then activate the MBS Session.
NOTE 1:
When the multicast transport between NG-RAN and MB-UPF is described below, source specific multicasting is assumed. That is, the parameter "LL MC address" is assumed to be accompanied by a "Source host address" parameter in the descriptions below.

To receive the data of broadcast communication service, the UE is either preconfigured with needed configuration (e.g. USD) for the UE to receive MBS service, or provisioned with the configuration of broadcast session on application level (service announcement; the configuration may for instance be performed using SIP signalling, or methods described in TS 26.346 [13]). If the needed configuration is pre-configured, the UE does not need to interact with network.
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Figure 7.3.1-1: MBS Session Establishment for Broadcast

Editor's note:
The services and messages used in this procedure are FFS.

1.
To establish broadcast session, the AF performs TMGI allocation and MBS session start as specified in clause 7.1.1.1. The AF needs to set the service type to be broadcast service. The NEF may translate the broadcast area information to MBS service area, which includes cell IDs, TAI list, or RAN node IDs.
2.
The MB-SMF may use NRF to discover the AMF(s) based on the MBS service area and select the appropriate one(s). Then the MB-SMF sends the MBS Session Resource Setup Request (TMGI, LL MC Address and source host address, 5G Authorized QoS Profile, MBS service area) messages to the selected AMF(s) in parallel if the service type is broadcast service.

3.
The AMF transfers the MBS Session Resource Setup Request (TMGI, LL MC and source host address, 5G Authorized QoS Profile) message to all NG-RANs which support MBS in the MBS service area. The AMF may include the MBS service area.

4.
NG-RAN creates an MBS Broadcast Session Context, stores the TMGI, the QoS Profile in the MBS Session Context. The LL MC Address and Source Host Address are optional parameters and only provided by MB-SMF to NG-RAN if N3mb multicast transport is configured to be used in the 5GC.

5.
If NG-RAN prefers to use N3mb multicast transport (and if LL MC Address is available in NG-RAN), the NG-RAN joins the multicast group (i.e. LL MC Address).


If NG-RAN prefers to use N3mb point-to-point transport (or if the LL MC Address is not available in NG-RAN) between the NG-RAN and MB-UPF, NG-RAN provides its N3mb DL Tunnel Info.
6.
The NG-RAN reports successful establishment of the MBS Session resources (which may include multiple MBS QoS Flows) by sending MBS Session Resource Setup Response (TMGI, N3mb DL Tunnel Info) message(s) to the AMF. N3mb DL Tunnel Info is only available when point-to-point transport applies between MB-UPF and NG-RAN.

Editor´s note: How to set up shared delivery potentially using commonalities with multicast signalling is FFS

7.
The AMF transfers the MBS Session Start Response (TMGI, N3mb DL Tunnel Info) to the MB-SMF. The AMF should respond success when it receives the first success response form the NG-RAN(s). And if all NG-RAN(s) report failure, the AMF should respond failure. The MB-SMF store the AMF(s) which respond success.
8.
If N3mb point-to-point transport is to be used (i.e. N3mb DL Tunnel Info is present in the MBS Session Start Response message from AMF), the MB-SMF sends a N4 Session Modification Request  to the MB-UPF to allocate the N3mb point-to-point transport tunnel for a replicated MBS stream for the MBS Session. Otherwise, step 8 can be skipped.
9.
NG-RAN advertises the TMGI representing the MBS service over radio interface. Step 9 can take place in parallel with step 6.

10.
The AF starts transmitting the DL media stream to MB-UPF using the N6mb Tunnel, or optionally un-tunnelled i.e. as an IP multicast stream using the HL MC address.

11.
The MB-UPF transmits the media stream to NG-RAN via N3mb multicast transport or point-to-point transport.

12.
The NG-RAN transmits the received DL media stream using DL PTM resources.

7.3.2
MBS Session Release for Broadcast

The MBS Session Release for broadcast removal of MBS Session Configuration (e.g. TMGI De-allocation and MBS Session Stop) so that resource for shared MBS delivery is released. It is possible for AF to stop MBS Session but keep TMGI allocated.

The MBS Session Stop procedure is used to stop media delivery for an MBS session i.e. to all UEs in a group defined by a TMGI. The MBS session may start later again. The resources in the NG-RAN and 5GC are however released and the MBS Session Contexts in 5GC and NG-RAN are deleted.

The TMGI De-allocation procedure is used to release removal of MBS Session Configuration for AF. The TMGI De-allocation procedure can be used no matter whether the MBS Session has stopped or not. If the MBS Session has not been stopped yet, the MBS session will be stopped prior to the TMGI de-allocation.
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Figure 7.3.2-1: MBS Session Release for Broadcast

Editor's note:
The exact message names to be used are FFS.

1.
The AF/AS may stop the media stream before sending the MBS Session Release Request (TMGI) message to the 3GPP network.

2.
The AF/AS performs MBS Session Stop procedure to request release of MBS Session (step 1 ~10 in the figure 7.1.1.2-1).
3.
MB-SMF sends an MBS Session Stop Request (TMGI) message to the AMF(s) that has been involved in the MBS Session.

4.
The AMF sends an MBS Session Resource Release Request (TMGI) message to all RAN nodes that have been involved. If a NG-RAN node receives multiple MBS Session Resource Release Request messages for the same TMGI (e.g. from several AMFs the NG-RAN is connected to), NG-RAN only performs step 5 and step 6 once.

5.
The NG-RAN stops the PTM transmission.

6.
If N3mb multicast transport has been used, the NG-RAN sends a Leave message (LL MC Address) to stop the media stream to this NG-RAN node. If N3mb point-to-point transport has been used, the NG-RAN release its N3mb Tunnel Info. NG-RAN deletes its MBS Session Context.

7.
The NG-RAN reports successful release of resources for the MBS Session by sending MBS Session Resource Release Response (TMGI) message(s) to the AMF(s).

8.
The AMF sends MBS Session Stop Response (TMGI) to the MB-SMF.

9.
The AF may start a TMGI de-allocation procedure (step 11~14 in the figure 7.1.1.2-1).

7.3.3
MBS Session Update for Broadcast
The MBS Session Update for broadcast is used by the AF to update the broadcast area or service requirements of the MBS Session which may lead to addition of new MBS QoS Flow(s), removal of existing MBS QoS Flow(s) or update of existing MBS QoS Flow(s).

Editor's note:
The services and messages used in this procedure are FFS.
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Figure 7.3.3-1: MBS Session Update for Broadcast

1.
The AF starts MBS session update procedure by sending Modify MBS Session Request to the NEF with TMGI (steps 1~7 in the figure 7.1.1-3). The AF may adjust service requirement and/or broadcast area. The service requirements adjustment may lead to addition of new MBS QoS Flow(s), removal of existing MBS QoS Flow(s) or update of existing MBS QoS Flow(s).

Editor´s note:
There are dependence on S2-2104190/S2-2104309 which introduce the MBS session update procedure in clause 7.1.1
2.
The MB-SMF sends MBS Session Resource Update to the AMFs with TMGI, the updated 5G QoS Profile and the updated MBS service area. If the broadcast area is updated, the MB-SMF may use NRF to discover the AMF(s) based on the new broadcast area and select the appropriate one(s).

Depending on the change of the MBS service area, the MB-SMF may send MBS Session Start to some AMFs in the new MBS service area and MBS Session Stop to some other AMFs in the old MBS service area.

3.
The AMF sends MBS Session Resource Update to NG-RANs with TMGI, the updated 5G QoS Profile and the updated MBS service area.


Depending on the change of the MBS service area, the AMF may send MBS Session Resource Setup to some NG-RANs in new MBS service area and MBS Session Resource Release to some other NG-RANs in old MBS service area.

4.
The NG-RAN updates MBS Session Context.

5.
The NG-RAN sends MBS Session Resource Update Response to the AMF.

6.
The AMF sends MBS Session Resource Update Response to the MB-SMF.

7.
The NG-RAN updates the MBS Session. It takes place in parallel with step 5 to step 6.

7.3.4
Support for Local Broadcast Service and Location-dependent Broadcast Service
Local broadcast service and location-dependent broadcast service are described in clause 6.2. For broadcast sessions, MBS service area is always required.
7.3.5
MBS Session Delivery Status Indication for Broadcast

The MBS Session Delivery Status Indication for broadcast is used by the MB-SMF to notify the AF/AS of conditions affecting the delivery of the MBS session (e.g. MBS session activated, MBS session terminated, etc.). The occurrence of the indicated condition may have been detected at the MB-SMF or may have been reported to the MB-SMF by other entities involved in the MBS session delivery.
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Figure 7.3.5-1: MBS Session Delivery Status Indication for Broadcast

1.
The external AF subscribes event for delivery status towards the NEF, and the NEF subscribes corresponding event towards the MB-SMF (step 1a), or the internal AF subscribes event for delivery status towards the MB-SMF(step 1c).

2.
The MB-SMF notifies the TMGI and the event towards the NEF, and the NEF notifies the TMGI and corresponding event towards the external AF (step 2a), or the MB-SMF notifies the TMGI and the event towards the internal AF (step 2c).

Editor's note:
Whether more events are needed in the delivery status notification are FFS.

* * *Next changes * * * 

7.X
MBS procedures involving MBSF and MBSTF
Editor's note: The interactions between the MBSF, the MBSTF and the AF for file delivery and HTTP adaptive streaming requires input from SA WG4, which are FFS.

This clause describes the differences from clause 7.1.1 and clause 7.3 to capture interactions with MBSF and MBSTF.
* * * End of changes * * * 
�Move to clause 7.X
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2. MBS Session Release
Request (MBS Session ID)
3.  Session 
Release 
Request
4. Session
 Release Response
6. MBS Session Release Response
7. MBS Session 
Stop Response
8. TMGI De-allocation request(TMGI)
9. TMGI De-allocation request
10. TMGI De-allocation reponse
11. TMGI De-allocation 
reponse
5. NF profile update (Remove MBS Session ID)
2a. For broadcast, see clause 7.3.2
For multicast, see clause 7.2.2.X



AMF
MB-SMF
MBSF
MBSTF
Uu
N2
N1
N16mb
N4mb
N19mb
UDM
N6mb
Nmb8/
xMB-U/
MB2-U
Nmb9
N29mb
Nmb2
N33
PCF
N7mb
Nmb10/
xMB-C/
MB2-C
SMF
N4
N3
N3mb
NEF
Nmb1
N11mb
N11
N10
Nmb5
N30
NG-RAN
MB-UPF
AF/AS
UPF
UE
Nmb12
Nmb13



MB-SMF
NRF
NEF / MBSF
7. MBS Session
 Request
(MBS Session ID,
 service type,
QoS request)
MB-UPF
AF
9. MBS Session start Request (MBS Session ID, service type)
11.  Session Request
12. Session  Response
(Ingress address)
13. MBS Session start  Response (Ingress Address)
14. Multicast  Session  Response
(Ingress Address)
2. Authorization
1. TMGI allocation request
3. MB-SMF 
discovery
4. TMGI allocation request
5. TMGI allocation reponse(TMGI)
5. TMGI allocation 
reponse(TMGI)
6. Service announcement
8. MB-SMF 
discovery
10. NF profile update (MBS session ID)
15. Service announcement
For broadcast, see clause 7.3.1
For multicast, if UE can only join after MBS Session is established by AF



AMF
MB-SMF
MBSF
PCF
NRF
AF/AS
NG-RAN
MBSTF
UE
MB-UPF
Npcf
Nnrf
Naf
Nmbsf
Nmbsmf
Namf
N4mb
N2
N1
Uu
N6mb
N19mb
N3
Nmb9
xMB-C/
MB2-C
Nmb8/xMB-U/MB2-U
UDM
Nudm
SMF
UPF
Nsmf
N4
N3mb
NEF
Nnef
Nmb2



