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Abstract of the contribution: This contribution proposed to document the different architecture variants of the eV2X for the study.
1.
 Introduction

In SA2#125, an eV2X system architecture alternative was proposed in S2-181098. In this alternative, the PCF is used as the eV2X policy/parameters provisioning functional entity. Therefore, eV2X policy/parameters are delivered to the UE over control plane using the UE Policy delivery mechanism, as defined in TS 23.503 and TS 23.502. 

However, there are also multiple other architecture alternatives that should be studied before we can evaluate and decide on a 5GC based eV2X architecture. Below, these different variants are listed with some brief analysis. It is proposed to document these variants also in the TR 23.786.

2.
Discussion 

In the existing V2X system architecture (as defined in TS 23.285), the V2X Control Function is a crucial entity in the core network that is in charge of provisioning of V2X policy and parameters not only for V2X communication over PC5 but also for V2X communication over LTE-Uu. In the EPC, V2X Control Function uses V3 to provision the parameters to the UE, which relies on OMA-DM. 
In 5GC, it is possible to have the following options to support the V3 transport, given the 5GC architecture: 

a)
V2X Control Func uses a V3 that goes via U-plane to UE; 

b)
V2X Control Func directly uses a V3 that goes via C-plane using the Namf_Communication_N1N2MessageTransfer service of the AMF;

c)
V2X Control Func connected to PCF via N5 to provision the V2X policy/parameters using UE Policy delivery mechanism;

d)
V2X Control Func connects to NEF and provides the V2X policy/parameters via NEF; 
e)
V2X Control Func becomes part of the PCF (this is what is documented in Annex A). 
These options are shown in Figure 1. 

Among these options, a) allows the same interface V3 interface used between V2X Control Function and UE over EPC and 5GC, e.g. by running OMA-DM via a PDU session. Other options (b, c, d, e) would require the UE to use different transport of V3 over EPC (over user plane) and over 5GC (over NAS). 

For the NAS based transport options (b, c, d, e), three options (b, c, d) may still provide an OMA-DM based V3 interface towards the EPC for interworking purpose. For option e), it would require a new interface to be defined for PCF towards EPC user plane, which would have impacts to 5GC architecture impacts.   

In addition, among the NAS based transport options, option b) allows the V2X Control Function to reuse the existing handling logic within UE and V2X Control Function for the policy/parameters. The AMF only performs transparent forwarding and thus do not need to understand the contents. Option c) would require some additional logic within PCF to handle the forwarding of the V2X policy/parameters between UE and V2X Control Function. Option d) can reuse the existing function that the NEF can support for the AF (V2X Control Function) to provide the V2X policy/parameters to PCF (and to the UE). Option e) would require PCF to be able to handle the V2X policy/parameters directly, e.g. as another component of the UE Policies. 
.
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Figure 1. Different options of connecting V2X Control Function to the 5GC

2. Proposal
Add the following to the TR 23.786:
FIRST CHANGE

Annex X: 

eV2X Architecture variants on V2X Control Function location 
X.1
Description

In the existing V2X system architecture (as defined in TS 23.285 [5]), the V2X Control Function is a crucial entity in the core network that is in charge of provisioning of V2X policy and parameters not only for V2X communication over PC5 but also for V2X communication over LTE-Uu. In the EPC, V2X Control Function uses V3 to provision the parameters to the UE, which relies on OMA-DM.
In 5GC, it is possible to realize the service authorization and provisioning function with the following options, given the 5GC architecture: 

a)
Reuse the V2X Control Function as defined in TS 23.285, and provides the V3 via a U-plane connection to UE; 

b)
Locate the V2X Control Function in 5GC, and provides the V2X policy and parameters via C-plane towards the UE, i.e. using the Namf_Communication_N1N2MessageTransfer/N1MessageNotify service of the AMF, and the NAS transport to realize V3;

c)
V2X Control Function connected to PCF via N5 to provision the V2X policy/parameters using UE Policy delivery mechanism;

d)
V2X Control Function connects to NEF and provides the V2X policies/parameters to PCF via NEF, which in turn delivers the policies/parameters to UE via UE Policy delivery mechanism; 

e)
PCF realize the V2X policy/parameter provisioning function of the V2X Control Function and delivers the policies/parameters to UE via UE Policy delivery mechanism. 

Editor’s Note: Details of the architecture variants listed above are provided in the following sub-clauses. Evaluation of the variants will be carried out and the selected architecture variant(s) will be documented in main body of the TR.  
END OF CHANGES
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