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Abstract of the contribution: This paper proposes an eV2X architecture reference model to Key Issue #a: 5G System architectures for V2X services.
1. Discussion
The architecture for V2X including support for both PC5 and Uu in 5G needs to be further analysed. In EPS the V2X architecture has one additional logical function the V2X Control Function and some additional reference points compared to the basic EPS reference architecture.
The V2X Control Function in EPC handles the configuration of the UE in two areas:

-
Configuration of radio parameters for the use of PC5.

-
Configuration of application parameters for the UE to access the application server and to receiving application information over MBMS.

The specific V2X reference points specified by 3GPP are:

V2: The reference point between the V2X Application Server and the V2X Control Function in the operator's network. The V2X Application Server may connect to V2X Control Functions belonging to multiple PLMNs. 
In TS 23.285 this is only handling MBMS configuration data and not further specified.
MBMS is not supported in 5G system.
V3: The reference point between the UE and the V2X Control Function in UE's home PLMN. It is based on the service authorization and provisioning part of the PC3 reference point defined in clause 5.2 of TS 23.303 [5]. It is applicable to both PC5 and LTE-Uu based V2X communication and optionally MBMS and LTE-Uu based V2X communication.
This is going over the user plane and used for the UE configuration. MBMS is not supported in 5G system.
V4: The reference point between the HSS and the V2X Control Function in the operator's network.
The V4 interface allows the V2X Control Function to retrieve V2X related subscription data in order to authorise access from the UE for V2X services.
V6: The reference point between the V2X Control Function in the HPLMN and the V2X Control Function in the VPLMN.
In 5GC a new reference architecture has been introduced and by that it should be analysed if a simplified V2X architecture can be used or if the V2X architecture from EPS shall be reused.

As the V2X Control Function only handles UE configuration it is proposed that the new procedure in 5GC handles UE configuration, see TS23.501 clause “4.2.4 UE Configuration Update”.
The preconfiguration in ME or the UICC as specified in TS23.285 needs to be supported for use cases such as if the UE is not connected to the network for the configuration.

If needed by the V2X application the Application Function (AF) can also be used for V2X application influence and notification.
2. Proposal

The following is proposed to be added to TR 23.786 as an alternative 5G System architecture for V2X.
* * * * Start of 1st Change * * * * 

Annex X:
Alternative eV2X Architecture Reference Model
X.1
Description 
X.1.1 
Description of existing V2X for EPS
The V2X Control Function in EPC handles the configuration of the UE in two areas:

-
Configuration of radio parameters for the use of PC5.

-
Configuration of application parameters for the UE to access the application server and to receiving application information over MBMS.

The specific V2X reference points specified by 3GPP are:

V2: The reference point between the V2X Application Server and the V2X Control Function in the operator's network. The V2X Application Server may connect to V2X Control Functions belonging to multiple PLMNs. 
In TS 23.285 this is only handling MBMS configuration data and not further specified.

V3: The reference point between the UE and the V2X Control Function in UE's home PLMN. It is based on the service authorization and provisioning part of the PC3 reference point defined in clause 5.2 of TS 23.303 [5]. It is applicable to both PC5 and LTE-Uu based V2X communication and optionally MBMS and LTE-Uu based V2X communication.
This is going over the user plane and used for the UE configuration. 
V4: The reference point between the HSS and the V2X Control Function in the operator's network.
The V4 interface allows the V2X Control Function to retrieve V2X related subscription data in order to authorise access from the UE for V2X services.
V6: The reference point between the V2X Control Function in the HPLMN and the V2X Control Function in the VPLMN.
X.1.2
5G Description
In 5GC a new reference architecture has been introduced and by that it should be analysed if a simplified V2X architecture can be developed by using some of the available features and thus eliminating the need for components from EPS or if the V2X architecture from EPS shall be reused.

As the V2X Control Function only handles UE configuration it is proposed that the new procedure in 5GC handles UE configuration, see TS23.502 clause “4.2.4.3 UE Configuration Update procedure for transparent UE Policy delivery”.
It is proposed to use PCF as the eV2X policy/parameters provisioning functional entity.
The preconfiguration in ME or the UICC as specified in TS23.285 will still be used where applicable.
If needed by the V2X application, the Application Function (AF) features such as application influence and notification can be applied by V2X application.

MBMS is not part of the 5G V2X architecture.
X.1.3
PC5 and Uu based eV2X architecture reference model

Figure X.1.3-1 shows the high-level view of the non-roaming 5G System architecture for PC5 and Uu based V2X communication.
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 Figure X.1.3-1: Non-roaming 5G System architecture for PC5 and Uu based V2X communication
Figure X.1.3-2 shows the high-level view of the roaming 5G System architecture for PC5 and Uu based V2X communication.
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Figure X.1.3-2: Roaming 5G System architecture for PC5 and Uu based V2X communication
Figure X.1.3-3 shows the high-level view of the inter-PLMN 5G System architecture for PC5 and Uu based V2X communication.
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Figure X.1.3-3: Inter-PLMN 5G System architecture for PC5 and Uu based V2X communication
The 5G System architectures for PC5 and Uu based V2X communication depicted in Figures X.1.3-1, X.1.3-2 and X.1.3-3 are based on the 5G System architectures defined in TS 23.501 [x] and PC5 and LTE-Uu based V2X architecture reference model defined in TS 23.285 [5].
Editor’s Note: Service Based architecture will be determined once the final reference architecture selection is completed.
X.2
Procedures

The procedure in TS23.502 clause “4.2.4.3 UE Configuration Update procedure for transparent UE Policy delivery” can be used for the UE configuration of V2X related parameters.
It is proposed to use PCF as the eV2X policy/parameters provisioning functional entity.
X.3
Impact on existing entities and interfaces
The reference points V3, V4 and V6 in the EPC V2X architecture is no longer needed as this will be handled in the existing 5GC interfaces.
The configuration of the UE using V3 will instead be handled over existing interfaces as handled by UE Configuration Update procedure.
The reference point between V4 between V2X Control Function and HSS will not be needed as this is handle using the 5GC existing interfaces.
The V6 interface between the VPLMN and the HPLMN V2X Control Functions is not needed as the needed information exchange may be handled by existing roaming interfaces.
Editor’s Note: The handling of roaming interfaces will be further evolved when a broader picture of the eV2X architectural requirements has been developed
The functionality of V2X Control Function in the 5GC architecture resides in the PCF, see clause X.2.
X.4
Topics for further study
It is for further study which existing NFs that will be affected to support the existing V2X functionality and new functionality introduced by other Key Issues in the TR 23.786.
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