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Abstract of the contribution: MBS architectures are updated for clarification.
1. Discussion
MBS architecture alternative1 is updated to be aligned with the description(e.g. NEF). 

MBS architecture alternative2 is proposed to update for clarification mainly considering the following; 

- MBSF/U cares for MBS service regardless of MBS area. so even when the UE is not in the MBS area, the MBS traffic is delivered from the MBSU.
- for the transport only mode, the MBSU just transport transparently the MBS traffic from the application server for shared delivery. 
- MBSF cares for MBS service level management than catering for service layer capability.
2. Proposal
It is proposed to add the following changes into TR 23.757.
* * * * First Change * * * * 

Annex A:
Architecture alternatives

A.1
Baseline architecture 1: 5G MBS system architecture based on unicast 5GC

A.1.1
Transport aspects

It is assumed that the 5G MBS system architecture reuses as much as possible the system architecture and procedures of current 5GS unicast system architecture for Multicast Transport.

Figure A.1-1 shows the 5G system architecture for integrated Multicast transport with unicast. The solution relies on enhancing the existing 5GS network functions, NG-RAN and UE currently only supporting unicast transport, to support Multicast transport.     


[image: image1.emf]AMF

UPF SMF

N11

N2

AF / 

Service Layer

NEF/PCF

N6

Data

RAN 

node

RAN

node

Service 

Area

N2

N5/Nnef

Transport

Service

Control

N7

N4


Figure A.1.1-1: 5GS enhancement for Multicast support
The following new functionality is added to the current 5GC NFs, NG-RAN and UE: 

-
NEF:

-
5G MBS service exposure.

-
Negotiation of 5G MBS service with AF, including QoS, 5G MBS service area.

-
PCF:

-
Support policies for Multicast services, including QoS parameters like 5QI, MBR, GBR. 

-
Provide policy information regarding the MBS session to SMF. 

-
Receive MBS service information from AF, directly (operator owned) or indirectly via NEF. 

-
Note it is possible to establish multicast transport without interaction with NEF. 

-
SMF:

 -
Control of MBS transport, based on received MBS policies from PCF. 

-
Configuration of the UPF for MBS flows and for point to point or point-to-multipoint transfer. 

-
Configuration of the RAN for MBS flows and QoS information. 

-
SM configuration at the UE for MBS flows.

-
An SMF may be used for both unicast and MBS.

-
UPF: 

-
Support of packet filtering of MBS flows, and delivery of MBS flows to RAN via point to point or point-to-multipoint N3.

-
Receive 5G MBS flow configuration from SMF.

-
Detection of IGMP packets and notification to SMF. (If UE joining is performed via IGMP).

-
A UPF may receive both unicast and MBS flows.

-
A UPF may be configured to deliver a same flow as MBS flow in a certain area using point-to-multipoint tunnelling and as unicast flow to specific UEs (i.e. for legacy UEs). 

-
NG-RAN:

-
Reception of MBS flows via N3 and delivery over-the-air. 

-
Switch between multicast and unicast delivery of MBS flows. 

-
UEs configuration for MBS flow reception at AS layer. (TBD how UE AS layer configuration of 5G MBS works)

-
UE:

-
Support of UE policy configuration extension to MBS.

-
Support of SM extension for MBS flows.

-
Signalling for joining MBS flow (via SM signalling or user plane IGMP Join).

-
MBS support at AS layer. 

A.1.2
Service Layer aspects

Orthogonal to the description of the multicast flow user plane model described in clause A.1.1 a service layer can be supported on top. 

The service layer is fully separate from the Multicast transport. This allows for applications that do not require a service layer to establish a multicast transport directly via Nnef (control plane and N6 (user plane data)  

Figure A.1.2-1 shows an example for service layer support of multicast/broadcast using xMB/MB2 as entry point. A new Network Function, called Multicast Service Function (MSF) is introduced. The MSF provides only Service layer functionality and requests the 5G system (via Npcf ) for the underlying Multicast transport necessary for the Multicast service. The MSF has the following functionality:

-
Entry point for both control plane service layer signalling and user plane data, e.g. xMB/MB2. Interaction can happen directly with external AF or via NEF. 

-
MSF Control Plane (MSF-C):

-
Multicast service configuration.
-  MBS service level management.
-
xMB-C/MB2-C termination.
-
Codec configuration (if needed).
-
MSF User Plane (MSF-U):

-
xMB-U/MB2-U termination.
-
Encoding of data at service layer.

-
Multicast service layer data packets delivery via N6. 

Editor’s note: the need for any other service layer functionality is FFS.
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Figure A.1.2-1: 5G MBS system architecture with Multicast Service Function 
Note that an Application may not need any specific service layer functionality, in which case the Application may use directly Nnef for Multicast session configuration/negotiation and N6 for multicast data delivery, as depicted in Figure A.1.2-2.
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Figure A.1.2-2: MBS system with direct Application Server/Function interaction.

A.2
Baseline architecture 2: 5G MBS system architecture based on dedicated MBS Function

A.2.1
General

To support multicast/broadcast MBS user service delivery in 5GS, new functional components and necessary enhancement to the existing entities are described in this clause. 

A.2.2
Reference Architecture

Editor's Note: MBSF and MBSU are functional components, whether to introduce standalone entities or reuse existing entities to cater for the functions is FFS.

Editor’s Note: EPC supports various different SGi-mb options for eMBMS. The selection of one or more N6 options for MBS is FFS.

To support MBS in 5GS user service delivery, two variants exist: one for Transport Only Mode, and the other for Full Service Mode as defined in TS 23.246 [4] clause 7.5. 
Editor’s Note: These two services modes need to be mapped to 5GS MBS context.

Figure A.2.2-1 illustrates single architecture for MBS in 5GS.
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Figure A.2.2-1: 5GS Architecture supporting MBS

NOTE 1: for Transport Only Mode the MBSU delivers transparently MBS data traffic(i.e. IP multicast traffic) from the application server to MB-UPF.
NOTE 2: MBSF/U cares for MBS service regardless of whether UE is in MBS area. So even when the UE is not in the MBS area, the MBS data traffic is delivered from the MBSU via individual delivery method.
Enhancement to existing entities and new functional components are as follows:

-
UE, NG-RAN and M-AMF are enhanced to support MBS, where M-AMF is implemented in the AMF.

-  
MB-SMF (Multicast/Broadcast Session Management Function) and MB-UPF (Multicast/Broadcast User Plane Function) are new functional components in 5GS, where the MB-SMF manages the shared Tx session for shared delivery, which may be associated with the PDU session(s) the UE(s) maintain for individual delivery of the same MBS service, and they can be implemented in the SMF and UPF or as standalone.
- 
MBSF (Multicast/Broadcast Service Function) is a new Network Function to handle signalling part to cater for the service level management in the Transport-Only and the Full Service Mode. It also provides an interface to the Application Server or content provider in the Transport Only mode.  

- 
MBSU (Multicast/Broadcast Service User plane) is new entity to handle the payload part to cater for the service level management.
-
NEF is an existing NF, which provides interface to MBSF from the AF. 

-
PCF may be enhanced, which authorizes the QoS profiles for the shared delivery.

Enhancement to existing interfaces and new interfaces are as follows:

-
Uu interface

Editor's note:
Whether Uu interface is impacted depends on RAN evaluation.

-
N2 interface is impacted to manage the shared tunnel between NG-RAN(s) and MB-UPF.

-
N6 interface supports the MBS user plane. 

-
MB-N11, implemented as NF Services to manage the shared tunnel between NG-RAN(s) and MB-UPF.
-
MB-N3, supports the shared tunnel between NG-RAN(s) and MB-UPF.
-
N4 interface to be enhanced for management of the shared tunnel between NG-RAN(s) and MB-UPF.

-
Ny: new interface between the new MBSF and MBSU to provide the service level management. The Ny interface in detail is elaborated by SA WG4. 
-
N6mb-C: new interface between the new MBSF and MB-SMF, implemented as NF Services.

-
NxMB-C and NxMB-U: new interface between the new MBSF/MBSU and NEF. NxMB-C is implemented as NF Services.

The difference between transport only and full service mode of operation relies on the transparent delivery of the MBS service via 3GPP networks. In transport only mode, the shared delivery method only is available.

* * * * End of Changes * * * * 

UE





M





-





AMF





MB





-





UPF





MB





-





SMF





NEF





MBSF





MBSU





Application





NG





-





RA





N





Uu





N





2





MB





-





N





3





MB





-





N11





N6mb_C





N





6





Nx





Ny





NxMB





-





U





NxMB





-





C





N33








�In full service mode, MSF is considered as trust domain of 5GS. So NEF wouldn’t be involved in interaction b/w transport layer of 5GC and MSF.


�Updated as aligned with the description.
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