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1 Introduction

In the last 3GPP SA2 meeting held in 12nd to 23th Oct, a 5MBS baseline architecture is proposed and accepted during this meeting. Given the potential impact to the ongoing FS_5GMS_Multicast in SA4, a summary about this architecture is presented here. Extensions on 5GMS architecture for Multicast can be studied with this 5GMS architecture taken into consideration.
2 Objective of FS_5MBS in SA2
The goal of this Study Item is to identify and evaluate potential enhancements to the 5G system architecture to provide multicast-broadcast services which might be used for different vertical businesses. How to use the provisioned capabilities in a specific service type is out scope of this SID. The objectives are:

· Define the framework, including the functional split between (R)AN and CN, to support multicast/broadcast services, e.g., ad-hoc multicast/broadcast streams, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and broadcast/multicast IoT applications, V2X applications, public safety. 

· Support for different levels of services (e.g., transport only mode vs. full service mode).

· Enable flexible (i.e., distributed vs. centralized) network deployment and operation (e.g., CP-UP separation). 

· Address whether and how relevant QoS and PCC rules are applicable to multicast/broadcast services.

· Support use cases and requirements (e.g. service continuity) for public safety, identified in SA1 and SA6 specifications (e.g., TS 22.179 and TS 22.280).

In this study only NR of NG-RAN is considered as wireless access technology.  Support for UEs using or moving to an access not supporting multicast/broadcast shall be considered. The impact on RAN is to be analysed by and coordinated with the relevant RAN WGs.
3  Current Progress

Currently there are 46 solutions focusing on the following key issues.

1. MBS Session Management.

2. Definition of Service Levels.
3. Levels of authorization for Multicast communication services.
4. QoS level support for Multicast and Broadcast communication services.
5. Support of Broadcast TV Video and Radio communication services. (not within Rel-17 )
6. Local MBS service.
7. Reliable delivery method switching between unicast and multicast.
8. Reliable switching between unicast and broadcast delivery methods. (not within Rel-17)
9. Minimizing the interruption of public safety services upon transition between NR/5GC and E-UTRAN/EPC.
This 5MBS study item is expected to be completed in Dec, 2020 ex. And most of the key issues are under the final evaluation and conclusion phase. 
4 Function Entities
Editor’s note: Functionality common to broadcast and any new functionality for broadcast is FFS.

NOTE:
The enhancements of network functions covers commonalities of this converged architecture, and can be refined based on the selected solution.




4.1 PCF

The PCF is used to provide policy rules for MB services, and receive MB service information from AF, directly or indirectly. The PCF performs the following functions to support MBS:

-
Support QoS handling for MBS Session, including QoS parameters like 5QI, MBR, GBR

-
Provide policy information regarding the MBS session to MB-SMF for authorizing the related QoS profiles.

-
Receive MB service information/QoS requirement.

Editor’s note: How the PCF provides policy for MB services to SMF depends on solution evaluation.

4.2  MB-SMF 

The MB-SMF is used for MBS session management (including QoS control), and control of MBS transport, including configuring the MB-UPF and RAN (via AMF) for MBS flows transport based on the policy rules for MBS services from PCF or local policy. 
4.3  MB-UPF

The MB-UPF is used for delivery of MBS flows to RAN (or UPF for individual delivery) and QoS enforcement for MBS services. The MB-UPF performs the following functions to support MBS:
-
Packet filtering of incoming downlink packets for MBS flows.

-
Distribution of MBS data packets to RAN nodes (or UPF nodes).

-
QoS enforcement (MFBR) and counting/reporting based on existing means.

4.4  AMF 
The AMF performs the following functions to support MBS:

-
Selection of MB-SMFs that have MBS capabilities.

-
Signalling with NG-RAN and MB-SMF for MBS Session management.

4.5  NG-RAN

The NG-RAN is used to receive MBS data packets via shared N3 tunnel and deliver MBS data packets to the UEs using PTP or PTM delivery method. The NG-RAN performs the following functions:
-
Management of MBS QoS flows via N2

-
Reception of MBS data via shared N3 tunnel.

-
Configuration of UE for MBS QoS flow reception at AS layer.

-
Delivery of MBS data using PTM or PTP.

-
Control switching between PTM and PTP delivery per UE.

-
Support for multicast sessions during Xn Handover and N2 Handovers.

4.6  UE 

The UE needs to support the MBS operations and receive MBS data packets from NG-RAN. The UE performs the following functions:

-
Reception of multicast data using PTM /PTP.

-
Reception of broadcast data.

-
Handling of incoming MBS QoS flows.

Editor's note: Management of MBS QoS Flows depends on solution evaluation.
-
Signalling for joining and leaving multicast session.

Editor's note: Whether UP-based joining and leaving is supported is FFS.
-
MBS support at AS layer.

4.7 
AF 
The AF requests MBS service from the 5GC. The AF does so by

-
providing MBS service information.

-
negotiating with NEF for MBS related service exposure. 

-
instructing MBS session operation towards 5GC if needed.

Editor's note: Instructing MBS session operation depends on solution evaluation.
4.8  NEF 
The NEF supports 5MBS service exposure. The NEF does so by:

-
providing an interface to AFs for 5MBS procedures including service provisioning and MBS session and QoS management.

-
interacting with AF and MB-SMF for MBS session operations and transport
4.9  MBSF

The MBSF performs the following functions:

-
Service level functionality to support MBS, and interworking with LTE MBMS

-
Interacting with AF and MB-SMF for MBS session operations, and transport.

-
Selection of MB-SMF for MBS Session

-
Controlling MBSU if the MBSU is used.

4.10 MBSU

The MBSU performs the following functions:

-
Modification of encoding of MBS data.

-  Media anchor for MBS data traffic if needed.

NOTE: The MBSF and the MBSU may be collocated or deployed separately.

4.11 UDR/NRF

Editor's note: Whether/how UDR/NRF is involved in MBS function depends on solution.
The UDR or NRF performs the following MBS related functions:

- 
Select MB-SMF for MBS session and store identity of selected MB-SMF

Editor's note: Whether the MB-SMF selection functionality is in UDR or NRF or both is FFS.
4.12 SMF

The SMF performs the following MBS related functions:

-
Selects MB-SMF for multicast session

-
Interacts with MB-SMF to obtain multicast data for individual delivery

Editor's note: Whether SMF is involved in MB-SMF selection and how SMF interacts with MB-SMF depends on solution.
Editor's note: Additional functionality may be added depending on selected solution.
4.13 UPF

The UPF performs the following MBS related functions:

-
Interacts with SMF for receiving multicast data from MB-UPF for individual delivery.

-
Send multicast data to NG-RAN for Individual delivery
NOTE: UPF and MB-UPF may be co-located or deployed separately.
Editor's note: Additional functionality may be added depending on selected solution and whether UP-based joining and leaving is supported.
5 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 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 5-1 provides the reference architecture with all configuration variants. 
Editor’s notes: whether some of the NFs in the figure are needed, it is dependent on solution. 

Editor’s notes: Regarding the interface between AF and MBSF, it’s FFS whether new gMB interface (which is an evolution of xMB/MB2) is needed for AF adapted to 5G architecture.

Editor’s notes: whether MBSF-U is involved in transport only mode service requires SA4 coordination.
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Figure 5-1: 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

-
MBSF User Plane Function is denoted MBSF-U

-
MBSF Control Plane Function is denoted MBSF-C
-
Network Exposure Function

NOTE 1:
MB-SMF, MB-UPF, MBSF-C and MBSF-U are functional components, which can be standalone or co-locate with existing Network function. If the MBSF-U is deployed, the MBSF-U 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-C/U, e.g. MBSF and MBSU or MSF and the MB-UPF and MB-SMF.  
Figure 5-2 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 5-2: Configuration options at Service and/or Application
The following characteristics describe each of the Configuration options.

-
Configuration Option 1: No MBSF

-
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. 

-
The user plane entry point for the Application Function is the MB-UPF via N6. 
-
Configuration Option 2: MBSF, N33 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. 

-
The user plane entry point for the Application Function is the MBSF-U via MB2-U or xMB-U. 

-
The NEF and MBSF-C may be collocated

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

-
Configuration Option 3: MBSF, MB2-C/xMB-C 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 MBSF via MB2-C or xMB-C. 

-
The user plane entry point for the Application Function is the MBSF-U via MB2-U or xMB-U. 

For service mode, MBSF shall be used, i.e. either Configuration 2 or Configuration 3 shall be used.

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.

Editor’s note: It is FFS whether MBSF-U shall be used when MBSF-C is used. 

Any particular deployment may support any combination of these configurations. 

A possible deployment is to support all configurations in a joint NEF/MBSF-C. 
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.
6 Proposal
It is proposed to add this information to TR 26.802 as the “Related 5G multicast and broadcast work in 3GPP”.
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