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Abstract of the contribution: this contribution proposes architecture options to support broadcast services for eV2X. 
1. Introduction
This solution addresses Key Issue #X on broadcast services for eV2X. 
Currently the 5G system does not support broadcast and this proposal considers architectural options for discussion to support eV2X use cases specified in [3].
The assumption is that on NG-RAN, broadcast is carried out over E-UTRA, since at least for Rel-16 it has been decided that NR has no broadcast capabilities.
Two new functionalities are considered: the broadcast service-control plane (BS-CP) and broadcast service-user plane (BS-UP) functionality. The former is considered to be a part of the SMF and the latter is considered to be an enhancement to the UPF. 
2. Proposed Changes
We propose to document the options and the discussion in the solution section of the TR 23.786 as follows

***** Beginning of changes *****
6.X
Solution X: Support of broadcast for 5GS eV2X
Editor’s note:
This clause currently focuses on regional broadcast, multicast solution is FFS.

6.X.1
Introduction
This clause presents a solution for Key Issue #X. Two new functionalities are proposed for control plane and the user plane: the broadcast service control plane (BS-CP) and the broadcast service user plane (BS-UP) functionalities. The BS-CP, is responsible for all control plane functionalities of setting up, modifying and tearing down the broadcast communication session as requested by the Application Function, V2XCF or the AF (possibly via NEF).

The BS-UP is part of the UPF and is responsible for transmitting the data according to the BS-CP session setup and broadcast configuration from the Application Server (or AF) in the DN over the setup broadcast session. 

The BS-CP functionality is carried out by the SMF (referred to as the Group SMF) and the AMF (Group AMF) while the BS-UP functionality is carried out by the UPF. 
6.X.2
Functional Description 

In this solution the SMF takes over the responsibilities mentioned of the BS-CP as shown in Figure 6.X- 3. The extended SMF is referred to as the Group SMF (G-SMF). The AMF that supports this broadcast request is referred to as Group AMF (G-AMF). 


Figure 6.X.2.2-1: Group SMF controls the broadcast session over the enhanced UPF
NOTE:
Another option where the V2X-CF to take over the BS-CP functionality is also possible. However, since the broadcast functionality could be used also outside of the V2X framework, it seems appropriate that the control of such functionality should not be tightly coupled with V2X only. Therefore, even though possible, it seems better not to locate the control of broadcast sessions in the V2XCF. 
6.X.3
Support of EPC interworking

Editor's note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

6.X.4
Procedures 

6.X.4.1
Session establishment 
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Figure 6.X.4.1-1: Broadcast session establishment

The high level sequence diagram is shown in Figure 6.X.4.1-1: 

1. The application server (optionally, or AF, possibly via NEF) requests a session to the G-SMF. The G-SMF verifies if the session request is valid. If so, it then initiates the session setup procedure. The request specifies the coverage area for broadcast. 

Editor’s note: This requires an SMF selection mechanism for the request, which is FFS (one possibility could be via the NRF).

2. The response verifying a valid or invalid setup request is sent to the AS. 

3. The G-SMF then selects the appropriate G-AMF(s) based on the required coverage area requested and issues a UP setup request with core network session identifiers and the requested coverage area. 

4. The G-AMF forwards the request to the appropriate RAN nodes.

5. The RAN node replies if the RAN UP setup request succeeded. 

6. The G-AMF confirms to G-SMF if the overall UP setup succeeded. 

7. G-SMF initiates the session setup procedures to setup the data plane for the broadcast session (e.g. using IP multicast from UPF to the RAN nodes). In this step, it configures the UPF on the RAN and user plane details to create a valid data plane in the 5GC. 

8. The UPF replies if the configuration and instantiation of the data plane was successful.

9. The G-SMF responds to the AS if the overall broadcast session setup request succeeded. If yes, it indicates the network is ready to receive UP data on the appropriate broadcast channel.

10. Data Flow to UPF from the AS 

11. Data flow to the RAN node from the UPF. 

6.X.5
Impact on existing entities and interfaces
Editor’s Note: Study of impact on individual entities is FFS.
6.X.6
Topics for further study

Editor’s Note: the precise working of each of the eV2X use case is FFS.
6.X.7
Conclusions

Editor’s Note: Conclusions to be collected based on discussions during the meeting.
***** End of Changes *****
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