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Abstract of the contribution: Proposes a system architecture with fully separate MBS transport and service functionality, with an integrated unicast and Multicast/Broadcast transport architecture.
1. Discussion
There are a few key inefficiencies from the current E-UTRAN/EPC eMBMS service and system architecture approach:
- 
Complexity of eMBMS from the tight integration of radio and service layer.

- 
Initial tight service/transport design with only operator provided content in mind. One service layer to support very different requirements (C-V2X, C-IoT group communication, Video streaming, file download, public safety etc) increasing CN complexity, especially for PLMNs that only support a specific subset of MB services .
-
No integration between unicast transport and broadcast transport, making switching from unicast and multicast/broadcast inefficient, reliant on service or application layer.
This contribution proposes an MBS service architecture that departs from the current E-UTRAN/EPC eMBMS architecture in the following key aspects:
-
A more integrated unicast and Multicast/Broadcast architecture for Multicast/Broadcast delivery and efficient unicast broadcast delivery switching. 

-
A fully separated Service Layer from Transport which enables a more modular approach to MB services support. 
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2. Proposed Text to TR 23.757
************************* NEW CHANGE ************************************************************

6.x
Solution X: Integrated MBS and Unicast Transport with Full Separation of MBS Service
6.X.1
Key Issue mapping

Editor's Note:
This clause lists the key issue(s) addressed by this solution.

6.x.2
Functional Description

6.x.2.1
System Architecture
This solution prooposes a system architecture that reuses as much as possible the system architecture and procedures of of current 5GS unicast system architecture for MBS Transport. 
Figure 6.x.2.1-1 shows the 5G system architecture for integrated MBS transport with unicast transport, and fully separated Service Layer. The MBS Transport solution relies on enhancing the existing 5GS netowrk functions, NG-RAN and UE currently only supporting unicast transport, to support MBS transport.     
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Figure 6.x.2.1-1: 5GS enhancement for MBS support
The following new functionality is added to the current 5GS NFs , RAN and UE: 

-
PCF:

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

-
Provide policy information regarding the MBS session to SMF. 
-
Extension of UE policy provisioning to include MBS service  / transport mapping information. 
-
Optionally receive MBS service information from the Service Layer or AF directly (operator owned) or indirectly via NEF. 
-
MB-SMF: extension of SMF to support
 -
Control of MBS transport, based on received MBS policies from PCF. 
-
Configuration of the MB-UPF of  MBS flows and point-to-multipoint configuration. 

-
Configuration of the RAN of MBS flows and QoS information. 
-
SM configuration in UE for MBS flows.
-
An MB-SMF may be used for both unicast and MBS.
-
MB-UPF: extension of UPF to support point-to-multipoint delivery of MBS flows
-
Support of packet filtering of MBS flows, and delivery of MBS flows to RAN via point-to-multipoint MB-N3.
-
An MB-UPF may receive both unicast and MBS flows.

-
An MB-UPF may be configured to deliver a same flow as MBS flow in a certain area using point-to-multipoint tunneling and as unicast flow to specific UEs. 

-
NG-RAN:

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

-
For specfiic MBS flows with certain QoS characteristics, it may be required for UEs to receive MBS flows in CM-CONNECTED state. MBS flow delivery in CM-CONNECTED state provides the following advantages:

-
NG-RAN may decide to deliver MBS flow via broadcast or via unicast. The decision may be performed on a per UE /MBS flow basis e.g. on signal strength, number of UEs receiving the specific MBS flow. It enables efficient multicast/broadcast to unicast delivery transitions. 
-
It enables RAN level MBS trasnport reliability via per-UE feedback and retransmissions e.g. HARQ.
-
UE:

-
Support of UE policy configuration extension to MBS.

-
Support of SM extension for MBS flows.

-
MBS Radio suport. 

The MB-N3 reference point is an extension of N3 to support point-to-mulitpoint tunneling.  
6.x.2.2
MBS flow characterisctics

The MBS flow is identified by an MBS IF, and provided from SMF to UPF, and to NG-RAN. The MBS flow identifier is discoverable by the UE. It has a one to one correspondence with a service level flow. 
On MB-N3, the MBS flow identifier maps to point-to-mulitpoint tunnel information.  

At the NG-RAN, the MBS flow identifer maps to a radio bearer. The characteristics of the radio bearer depends RAN decision on whether to deliver the MBS flow content via unicast or multicast/broadcast transmission.
The 5G QoS model is extended to support MBS flow. At Session Management level the MBS flow is considered a Multicast/Broadcast QoS flow and is part of a PDU session, and can be set-up during PDU session estbalishment. It may also be set-up or modified at any point via PDU session modification procedure.

A PDU session with an MBS flow is configured is as follows:
-
Each PDU session is UE specific (UE gets its own PDU session ID).

-
The PDU session may contain:

-
Unicast QoS flow(s): not shared with any other UE (as per Rel-15 5G QoS model). 

-
MBS flow(s): shared with other UEs

The MBS flow ID is assigned by the MB-SMF. The MB-SMF provides the MBS flow information (packet filters, etc) to the UPF together with MB-N3 tunneling information. The MB-SFN provides MBS flow Id and associated QoS information and MB-N3 tunnel information to the RAN. 
Figure 6.x.2.2-1 depicts the user plane path for an MBS flow.
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Figure 6.x.2.2-1: MBS flow user plane model
An MB-UPF, based on configuration received from SMF, identifiesa packet as belonging to an MBS flow, in which case it delivers to one or multiple RAN nodes via a shared tunnel identified by a shared TEID.
RAN delivers download data for the MBS flow via broadcast or unicast over the air.
6.x.2.3
Fully separate Service Layer

The service layer is fully separate from the MBS transport and may be completely self-contained for a specific service, e.g. C-V2X or MCPTT. 
Figure 6.x2.3-1 shows an example for service layer support of multicast/broadcast for Group Communication.  
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Figure 6.x.2.3-1: Group Communication support 
For 5G MBS support of Group Communication, GCS application server can benefit from the fact that the RAN can by itself provide the switch between unicast and broadcast based on efficiency and RAN conditions. The RAN can also provide the required QoS and reliability by retransmissions at RAN level when needed. 

The GCS AS still maintains the following base funciontliaty: 

-
Exchanging GC1 signalling (including GCS session and group management aspects) with the UE.

-
Receiving uplink data from the UE over unicast

-
Delivery of data to all the UEs belonging to a group using MBS transport.

-
Provide application session information to 5GC via NEF or directly to PCF.

The GCS capable UE supports the following functionality:

-
Exchanging GC1 signalling (including GCS session and group management aspects) with the GCS AS.

-
Receiving data from a GCS AS via mixed mode transport (unicast/broadcast as decided by RAN).

-
Sending data on the uplink to the GCS AS using unicast.
6.X.3
Procedures

Editor's Note: This clause describes high-level procedures and information flows for the solution.
6.X.3.1
MBS flow set-up via PDU Session Establishment procedure
The MBS flow set-up via PDU session establishment procedure follows the same steps as the PDU Session Establishment procedure for unicast traffic as defined in TS 23.502 [X]  clause 4.3.2.2.1 (Figure 4.3.2.2.1-1) with the following additions for MBS:

1.
From UE to AMF: NAS Message (S-NSSAI(s), UE Requested DNN, PDU Session ID, Request type, Old PDU Session ID, MBS information, N1 SM container (PDU Session Establishment Request)).
If the UE has discovered a specific (set of) MBS flow(s) that it wants to join for the PDU session, e.g. if the UE reivesthis information via service layer or application layer signalling from the Application Server/Function,  the UE includes the MBS information in the NAS message. The MBS information consists of one or more MBS flow IDs.

If the MBS flow is assigned by netowrk without prior UE discovery, the UE does not include MBS information in the NAS message
2. 
SMF selection: 
The AMF may use the MBS information, if included by the UE, to select the appropriate MB-SMF. 

If MBS information is not included, the AMF performs SMF selection as per current TS 23.502 [x] procedure.
3.
From AMF to SMF:

The AMF includes the MBS information if received.

7b.
During SM Policy Association Establishment procedure the PCF may include policy information regarding MBS as part of the PCC rules for the PDU session.

8.
UPF selection

If the SMF decides to set-up an MBS flow for the PDU session, it takes this into account for MB-UPF selection. 

9. SM Policy Association Modification
The SMF may indicated to PCF the assigned MBS flow ID if a newly assigned MBS flow is being established.
10.
N4 Session Establishment procedure with the selected UPF
The SMF includes the MBS flow information.

11. SMF to AMF: Namf_Communication_N1N2MessageTransfer
The PDU Session Establishment Accept message towards the UE contains the MBS flow ID and associated QoS information.

The N2 SM information contains the MBS flow ID and associated QoS information and Shared TEID. 
13. AN-specific resource setup

RAN configures UE with AS configuration for reception of the MBS flow. 
6.X.4
Impacts Analysis
Editor's Note: This clause describes impacts to existing entities and interfaces.

6.X.5
Evaluation

Editor's Note: This clause provides an evaluation of the solution.

************************* END OF CHANGES ************************************************************
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