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Abstract of the contribution: This paper updates the configurations in reference architecture. 
1. Discussion

As agreed in the moderated email discussion, MBSF-C and MBST-U are renamed as MBSF and MBSTF. And thus, 
[Proposal-1] It’s proposed to update the relevant interfaces to Nmbsf and Nmbstf, remove the relevant Editor’s Note, and use the updated naming in the reference architecture.
In Figure A.3.2-2 of TR 23.757, there are three configurations provided based on the reference architecture:

Figure A.3.2-2 provides the reference architecture with all configuration variants for Application Function interaction with 5G Core Network, usage of NEF or MBSF-C in the control plane, and usage of N6, MB2-C or xMB-U in user plane.
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Figure A.3.2-2: Configuration options at Service and/or Application

Per TS 23.501, AF in trusted domain can be allowed to interact directly with relevant NFs: 
6.2.10
AF

The Application Function (AF) interacts with the 3GPP Core Network in order to provide services, for example to support the following:

-
Application influence on traffic routing (see clause 5.6.7);

-
Accessing Network Exposure Function (see clause 5.20);

-
Interacting with the Policy framework for policy control (see clause 5.14);

-
IMS interactions with 5GC (see clause 5.16).

Based on operator deployment, Application Functions considered to be trusted by the operator can be allowed to interact directly with relevant Network Functions.
Application Functions not allowed by the operator to access directly the Network Functions shall use the external exposure framework (see clause 7.3) via the NEF to interact with relevant Network Functions.
AFs in trusted domain may be provided by content providers that have close cooperation with the operator or may be provided by the operators themselves. In this case, Network Exposure Function are not needed for security purpose.

In Configuration 1, 5GC provides Transport Only Mode service, meaning that MBSF and MBSTF are not needed. In this case, the trusted AFs should be allowed to interact directly with MB-SMF via Nmbsmf, without involving NEF. For example, in public safety, MC Servers which require Transport Only Mode services but does not require service layer functions, should be allowed to access MB-SMF to configure/start MBS sessions directly.

[Proposal-2] In configuration 1, it’s proposed to allow AF to interact with MB-SMF directly as an option without involving NEF.

In Configuration 2, the trusted AFs should be allowed to interact with MBSF via Nmbsf, without involving NEF as well. MBSF needs to cooperate with MBSTF for full-mode services, therefore it is not appropriate to mandate MBSF being embedded into NEF.
MBSF, as a new NF in 5MBS, may be required to support legacy interface towards the legacy AF as Configuration 3 (i.e. support xMB-C and MB2-C interfaces). However, MBSF is an 5GC NF and should offer 5GC service (i.e. Nmbsf service). It is to be determined together with SA4 and SA6 to determine whether Nmbsf is samiliar as xMB-C.
[Proposal-3] In configuration 2, it’s proposed to allow AF to interact with MBSF directly as an option without involving NEF. MBSF provides Nmbsf interface, besides xMB-C/MB2-C.
In Configuration 3, MBSF provides MB2-C/xMB-C for Service Mode or interworking with LTE MBMS. MB2-C in eMBMS is used for Transport Only Mode without Service Mode capability. In 5MBS, it is also expected that MB2-C is used for interworking with LTE MBMS only.

[Proposal-4] In configuration 3, clarify that MB2-C is used for interworking with LTE MBMS only and xMB-C is used for Service Mode or interworking.

In SA4 LS S2-2100263 (S4-210345), SA4 request a deployment in addition to the configurations identified in TR 23.757 v1.2.0:
SA4 has identified deployments, whereby the MBSF-C is absent or integrated into another Application Function, that are documented in TR 26.802, Clause 4.4.1.3 and Clause 5.4. SA4 would like to specifically draw attention to Collaboration A0 and Collaboration B1, which do not contain a separated MBSF function for control. In those deployments, the Nmbsu API is used directly by an AF to control the MBSU. 

[Proposal-5] Introduce configuration 4 for the deployment of integrating MBSF inside AF.
In the reference architecture figure, the separation of transport and service/application does not align with the illustration of 3GPP architectures (e.g. architectures in TS 23.501).

[Proposal-6] To align with architecture illustration in other SA2 specs such as TS 23.501, it’s proposed to keep transport/services out from the reference architecture, and show transport/services in deployment and configurations. 

Proposals
The proposed changes are shown below. 

* * * Start of change* * * 
A.3.2
Reference Architecture

To support MBS in 5GS user service delivery, two variants modes of operation exist: one for Transport Only Mode, and the other for Service Mode equivalent to the definitions in TS 23.246 [4] clause 7.5.
This reference architecture model applies to both 5G Multicast and 5G Broadcast services. Functionality may be different for these service types.

Figure A.3.2-1 provides the reference architecture with all configuration variants.

NOTE 1:
Whether some of the NFs in the figure are needed, it is dependent on solution, and captured in clause 8.

NOTE 2:
Regarding the interface between AF and MBSF, it's to be determined with SA4 and/or SA6 if new gMB interface (which is an evolution of xMB/MB2) is needed for AF adapted to 5G architecture.

NOTE 3:
Whether MBSTF is involved in transport only mode service will be determined with SA WG4 coordination.
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Figure A.3.2-1: Reference Architecture

The Reference Architecture Network Functions at Transport consist of the following:

-
Multicast Broadcast SMF – MB-SMF.

-
Multicast Broadcast UPF – MB-UPF.

-
Enhanced network functions e.g. SMF, AMF, PCF, etc.

The Reference Architecture provides the following Network Functions at Service Layer and exposure to Application Function:

-
Multicast Broadcast Service Function – MBSF.
-
Multicast Broadcast Service Transport Function – MBSTF.


-
Network Exposure Function.

NOTE:
This Annex captures high level functionality of each Network Function. The detailed functionality of each network function is captured in clause 8.

NOTE 1:
MB-SMF, MB-UPF, MBSF and MBSTF are functional components, which can be standalone or co-locate with existing Network function. If the MBSTF is deployed, the MBSTF is aware of the content stream and is capable of transforming the content stream required by the service requirement.

NOTE 2:
Different solutions may use different nomenclature for the Service Functionality MBSF/MBSTF, e.g. both MBSF and MBSTF or MBSTF and the MB-UPF and MB-SMF.

NOTE 3: Roaming architecture is not included in this Reference Architecture. Roaming is dependent on clause 8.

Figure A.3.2-2 provides the reference architecture with all configuration variants for Application Function interaction with 5G Core Network, usage of NEF or MBSF in the control plane, and usage of N6, MB2-C or xMB-U in user plane.
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Figure A.3.2-2: Configuration options at Service and/or Application

The following characteristics describe each of the Configuration options:

-
Configuration Option 1: No MBSF, N33/Nmbsmf towards AF:

-
This configuration may be used for Transport Only Mode, when the Multicast service or Broadcast service does not require service layer interworking with LTE MBMS.
-
The control plane entry point from the Application Function to request establishment of an MBS session is the NEF via N33 or the MB-SMF via Nmbsmf.

-
The user plane entry point for the Application Function is the MB-UPF via N6.

-
Configuration Option 2: MBSF, N33/Nmbsf towards AF:

-
This configuration may be used for Service Mode, or when interworking with LTE MBMS is required.

-
The control plane entry point from the Application Function to request establishment of an MBS session is the NEF via N33 or the MBSF via Nmbsf
-
The user plane entry point for the Application Function is the MBSTF via MB2-U or xMB-U.

-
The NEF and MBSF may be collocated.

-
If the MBSF is not collocated with the NEF, the reference point between the NEF and MBSF-C is Nmbsf or MB2-C or xMB-C.

-
Configuration Option 3: MBSF, MB2-C/xMB-C towards AF:

-
This configuration may be used for Service Mode (xMB-C only), or when interworking with LTE MBMS is required (MB2-C or xMB-C).

-
The control plane entry point from the Application Function to request establishment of an MBS session is the MBSF via MB2-C or xMB-C.

-
The user plane entry point for the Application Function is the MBSTF via MB2-U or xMB-U.
-
Configuration Option 4: No MBSF, N33/Nmbsmf and N33/Nmbstf towards AF:

-
This configuration may be used for Service Mode (e.g. by 5GMS AF), when the Multicast service or Broadcast service does not require service layer interworking with LTE MBMS.
-
The control plane entry point from the Application Function to request establishment of an MBS session is the NEF via N33 or the MB-SMF via Nmbsmf.

-
Some MBSF relevant functions reside in the Application Function. The Application Function can access MBSTF for service layer transport handling directly or via NEF.
-
The user plane entry point for the Application Function is the MBSTF via MB2-U or xMB-U.
For service mode, MBSF and MBSTF shall be used in Configuration 2 or Configuration 3, while MBSTF can be used without MBSF in Configuration 4.
For Transport Only mode:

-
If interworking with LTE MBMS is required for the service, MBSF shall be used, i.e. either Configuration 2 or Configuration 3 shall be used.

-
If interworking with LTE MBMS is not required for the service, MBSF is optional.


Any particular deployment may support any combination of these configurations.


The transport procedures, i.e. the procedures in Npcf, Nmbsmf, N2, N3, N4, N7, N11, N15 are common with or without MBSF, with potential differences in the information in the message.
* * * End of change* * * 
�Changes are listed as below:


 Rename MBSF-C/MBSF-U to MBSF/MBSTF


 MB-SMF provides Nmbsmf to AF/AS in trusted domain


 MBSF provides Nmbsf besides xMB-C/MB2-C interface


 MBSTF provides Nmbstf to AF/AS in trusted domain and external AF/AS can access via NEF


 Remove the separation of “Transport” and “Service and/or Application”


�Changes are listed as below:


 Configuration 1: allow trusted AF to access MB-SMF. So, N33/Nmbsmf towards AF


 Configuration 2: allow trusted AF to access MBSF. So, N33/Nmbsf towards AF


 Introduce configuration 4, AF can access MB-SMF (optionally via NEF) via Nmbsmf. AF can access MBSTF (optionally via NEF) via Nmbstf. In user plane, xMB-U/MB2-U is provided by MBSTF





2

Transport
N6
MBSF-U
MBSF-C
xMB-U/MB2-U
AF
Configuration 2
With MBSF 
N33 towards AF
Transport
Npcf
N6
NEF
N33
AF
Nmbsmf
Configuration 1:
No MBSF
NEF
N33

Collocated 
NEF/
MBSF-C
Transport
N6
MBSF-U
MBSF-C
xMB-U/MB2-U
AF
xMB-C/MB2-C
Configuration 3
With MBSF 
MB2-C/xMB-C towards AF
Npcf
Nmbsmf
Control
Plane
User
Plane
Nmbsu
Npcf
Nmbsmf
Nmbsu



AMF
MB-UPF
MB-N3
MB-SMF
N11
N2
PCF
RAN node
RAN
node
MB-N3
N2
N7
N4
Npcf
N6



MBSTF
MBSF
xMB-U/MB2-U
AF/AS
Nmbsmf
N15
NEF
N33
Nmbsf
N6/MB2-U
Nmbsf/xMB-C/MB2-C
Npcf
Nmbsmf
SMF
N11
N16a
N4
UPF
N3
N3
Nmbstf
MB-N9
Nmbsmf
Nmbstf
Nmbstf



Transport
N6
MBSTF
MBSF
xMB-U/MB2-U
AF
Configuration 2
With MBSF 
N33/Nmbsf towards AF
Transport
N6
NEF
N33
AF
Configuration 1:
No MBSF
N33/Nmbsmf towards AF
(Transport Only Mode)
NEF
N33

Collocated 
NEF/
MBSF-C
Npcf
Nmbsmf
Control
Plane
User
Plane
Nmbstf
Npcf
Nmbsmf

Nmbsf
Npcf
Nmbsmf
Transport
N6
MBSTF
MBSF
xMB-U/MB2-U
AF
xMB-C/MB2-C
Configuration 3
With MBSF 
MB2-C/xMB-C towards AF
Nmbstf
Configuration 4
No MBSF
N33/Nmbsmf towards AF
(Service Mode)
Transport
N6
MBSTF
xMB-U/MB2-U
AF
NEF
N33
Npcf
Nmbsmf

Nmbstf




AMF
MB-UPF
MB-N3
MB-SMF
N11
N2
PCF
RAN node
RAN
node
MB-N3
N2
Transport
N7
N4
Npcf
N6



MBSF-U
MBSF-C
xMB-U/MB2-U
AF/AS
Nmbsmf
N15
NEF
N33
xMB-C/MB2-C
N6/MB2-U
xMB-C/MB2-C
Npcf
Service and/or Application
Nmbsmf
SMF
N11
N16a
N4
UPF
N3
N3
Nmbsu
MB-N9



