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Abstract of the contribution: Proposes a System Architecture for support of E-UTRA based Broadcast TV and Radio services connected to 5GC
1. Discussion
For Objective B) RAN already has agreed to reuse LTE solution for 5G broadcast TV and radio in RAN. This solution proposes one architecture for supporting E-UTRA-based enTV with three possible options for the RAN-to-CN interfaces. 
2. Prosed Text to TR 23.757
************************* NEW CHANGE ************************************************************

6.x
Solution X: System Architecture for support of E-UTRA based Broadcast TV and Radio services connected to 5GC
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

This is a solution for key issue #5.

This solution prooposes a system architecture that reuses the RAN architecture for E-UTRA based enTV, and reuses xMB, with split termination of xMB-C and xMB-U. 
The solution presents the following basic characteristics:
-
5G Core Network Connected to E-UTRA for Broadcast TV and Radio Services.
-
Support of Shared MBMBS Network

-
Split of User plane and Control functionality.
Figure 5.x.1-1 shows the overall system architecture for support of E-UTRA based enTV connected to 5GC. It identifies 3 separate network functions:
- 
5G MBS User plane Function (5G-MUF):  Provides all the user plane functionality in the 5GC. 
-
5G MBS Control plane Function (5G-MCF): Provides all service layer control plane functionality.
-
MBS Mobility management functionality: provides control plane connectivity to E-UTRA and Transmit Session control messages towards RAN nodes.
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Figure 5.x.1-1: Ssytem architecture for Objective B)
The following control plane reference points are defined:
-
Nmb1: reference point between 5G-MCF and 5G-MUF

-
CP-CN: reference point between 5G-MCF and MMF.
-
CP-RAN: reference point between MMF and RAN.
The 5G-MCF and 5G-MUF provide functionality parity with the functionality provided by the BM-SC and MBMS-GW. The functionliaty split is depicted in Figure 5.x.1-2.
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Figure 5.x.1-2: MBS functionliaty split between 5G-MCF and 5G-MUF

The 5G-MUF supports the following user plane functionality:

· Terminates reference pointt xMB-U

-
Receive Configuration from 5G-MCF. 

-
Support user plane functionality of BM-SC and MBMS-GW in one user plane function. 

-
From BM-SC


-
MBMS session retransmissions, and label each MBMS session with an MBMS Session Identifier.

-
MBMS bearer transport

-
Generate charging records 

-
Security (encryption)

-
From MBMS-GW
-
IP multicast distribution of MBMS user plane data to E-UTRAN (5G-M1 reference point).
The 5G-MCF supports the following control plane functionliaty:
-
Service Announcement Function

-
Security key management

-
MBMS session configuration of MUF.

-
Terminate reference point xMB-C

-
MBMS session control messages (via MMF)
Figure 5.x.1-3 shows the support of Shared MBMS Network (SMN).
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Figure 5.x.1-3: Shared MBMS Network architecture support. 
For Shared MBS Network support the 5G-MUF and 5G-MCF are shared. 
The MMF and RAN may also be shared. Combination of shared 5G-MCF, 5G-MUF and RAN fulfils the requirement of TS 22.101 [x], clause 32: 
The 3GPP system shall allow the MNO to implement a network supporting downlink only broadcasting based on a set of EPS functionalities and entities which are required to offer linear TV services.

The hosting eMBMS-enabled RAN network provider shall be able to manage the shared eMBMS network to each of the participating MNOs.

The following inter-PLMN reference points are defined: Nmb-2s and UP-s (no changes from eMBMS). 
There are 3 options for the the CN-to-RAN reference points CP-CN, CP-RAN and UP:

Option 1: “MMF = AMF towards 5GC, MME towards E-UTRAN”

-
Southbound CP-RAN = M3 (EPC), Northbound CP-CN = new service based reference point to 5G-MCF (5G).

-
Backward compatible to E-UTRAN deployments, with only changes in the 5G Core. 

-
Purely 5GC solution, providing a service based architecture with fully split control plane and user plane functionality. 

-
USER PLANE compatible with: UP = M1.

Option 2: “MMF = Legacy MME”

-
Southbound CP-RAN = M3 (EPC), Northbound CP-CN = Sm (EPC).

-
Backward compatible to E-UTRAN deployments, with only changes in the 5G Core. 

-
Not a purely 5GC solution. 

-
Provides interworking to EPC, particularly useful for inter-PLMN case. 

-
USER PLANE compatible with: UP = M1.

Option 3: “Purely 5G reference points, RAN upgraded to NG-RAN”

-
CP-CN = N2 enhanced (5G), Northbound CP=CN = new service based reference point to 5G-MCF (5G).

-
Reliant on “Option 5” (E-UTRA connected to 5GC for unicast) success. 

-
Requires RAN upgrade to current E-UTRAN deployments and products. 

-
USER PLANE compatible with: UP = N3 based reference point.
6.X.3
Procedures

Editor's Note: This clause describes high-level procedures and information flows for the solution.
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.
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