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Introduction

SA6 are now working on enhancements to application layer support for V2X services (FS_eV2XAPP WID) within the release 17 version of the 3GPP specifications. The stage 3 work is to be developed by CT WGs.
This paper describes the status of eV2XAPP including work under SA6 responsibility, summarizes the status of the work and analyses potential impacts to specifications under CT WGs responsibility.

2
Analysis of eV2XAPP status and CT WGs impacts

2.1
General
CT WGs have worked within the Rel-16 version of 3GPP specifications on application layer support for V2X services (V2XAPP WID). CT1 and CT3 have developed new specification for this work which is based in requirements from SA6 stated in 3GPP TS 23.286 [1]. This work is considered to be the initial phase of the new application layer support for V2X services with enhancements being studied and to be introduced in Rel-17.
The stage 2 work on enhancements of application layer support for V2X services, which is under development of SA6, will be captured in 3GPP TS 23.286 [1] in Rel-17. SA6 have worked on the study phase of the work under the FS_eV2XAPP WID, see SP-200110 [2] and SA6 have developed the TR 23.764 [3] which is sent to the upcoming SA plenary for information (in June). TR 23.764 [3] provides information of what is being working out and it is the basis for the present discussion paper. The stage 3 work is to be developed by CT WGs.

2.2
Work objectives and TR work developed
eV2XAPP is being developed to achieve the following objectives (see SP-200110 [2]):

1)
investigate V2X application layer standards in SAE, and ETSI ITS, to determine their potential use and impacts in the context of 5GS support for V2X services (for both Uu and PC5 in 5GS);

2)
analyze the system architecture defined in Stage 2 TS 23.287 (e.g. 5GS usage, 5GS interworking with EPS);

3)
identify impact of 5GS usage on the existing V2X application enabler functionalities specified in TS 23.286; and

4)
based on (1), (2) and (3), develop key issues, corresponding architecture requirements and solution recommendations to enable the application layer support for V2X services over 3GPP systems (5GS, EPS).

TR 23.764 [3] provides study work which includes:

1)
identification of 10 key issues and corresponding architecture requirements for application layer support for V2X services including areas such as:

-
eV2X application QoS requirements for V2X communication over PC;

-
eV2X application QoS requirements for V2X communication over Uu;

-
V2X application support for network slicing;

-
Support for tele-operated driving;

-
V2X control and message distribution over Uu;

-
Multi-PLMN support by application enabler laye;.

-
Capability exposure to V2X application specific server using CAPIF;

-
Application layer support for groupcast mode of V2X communication;

-
UE-to-UE application layer relay; and

-
Support for switching modes for V2V communications;

2)
an updated/enhanced V2XAPP functional model which supports the enhanced V2X application enabler functionalities which are illustrated via the solutions to the key issues;

3)
analysis of the 5GS architecture for V2X communications;

4)
individual solutions specified address 4 key issues; and

5)
solutions evaluation and overall evaluation (work in progress and to be completed by next plenary cycle).

2.3
Functional model description
The figure 1 below illustrates the detailed V2X application layer functional model of e2XAPP which utilizes the architectural reference model specified in Rel-16 for EPS and now includes the 5GS.
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Figure 1: V2X application layer functional model including 5GS
Note that the V2X UE1 and the V2X UE2 communicate over V5 reference point. This reference point V5 supports the interactions between the V2X UEs and is specified in 3GPP TS 23.285 [4].
The functional model provided by the figure 1 shows a 3GPP network system which refers to both EPS and 5GS. Figure 1 shows that the V2X application specific layer (VAE layer) is still built on top of SEAL but there are a number of enhancements added.

When comparing the functional model from Rel-16 with figure 1, one can see that new reference points are added, i.e., N33 and N5. 

The N5 reference point is now added between the SEAL servers and 3GPP network system.

Additional external interface reference point N33 (between the VAE server and the 3GPP network system) supports the interactions between the V2X AS and the NEF and is specified in 3GPP TS 23.501.

2.4
Potential CT WGs impacts
Based on the latest version of 3GPP TS 23.764 [3] (from SA6#37-e), the CT1, CT3 and CT4 groups could be impacted as CT1 already defines the VAE control layer protocol and CT3 the APIs provided by the VAE service. There could be some impact to CT4 depending on how the normative phase will progress. Based on the latest version of 3GPP TS 23.764 [3] the VAE server, which acts as an AF, subscribes to QoS monitoring service from 5GS (e.g. PCF/NWDAF). This subscription may be active for a certain period of time or a given geographical area.
3
Conclusion

The authors of this paper provide early information to CT WGs about the SA6 work on eV2XAPP within the Rel-17 version of 3GPP specifications and provides a first analysis of potential CT WGs impacts under the section section 2 of this document. The authors will provide a work item description (WID) proposal to carry out the CT aspects of eV2XAPP within the Rel-17 version of the 3GPP specifications.
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