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Introduction

SA6 have been working on application layer support for V2X services; phase 3/the phase 2 of enhanced application layer support for V2X (V2XAPP_Ph3 WID [1]) within the release 18 version of the 3GPP specifications. The work is to provide for enhanced application layer support capabilities for V2X services. The stage 3 work is to be developed by CT working groups (WG) and CT plenary has approved the corresponding CT WGs WID (in CP-223107 [2]).

This paper describes the status of V2XAPP_Ph3, analyses potential impacts to CT1 as the input for the necessary work plan for the CT1 aspects of V2XAPP_Ph3, and finally the present paper shows that the authors will work in completing the stage-3 work so that it is completed in the Rel-18 version of 3GPP specifications.

2
Analysis of V2XAPP_Ph3/eV2XAPP2 status and CT1 impacts

2.1
General
CT WGs have worked within the Rel-16 and Rel-17 version of 3GPP specifications on application layer support for V2X services (V2XAPP and eV2XAPP WIDs). In Rel-16, CT1 and CT3 developed new specifications for this work which is based in requirements from SA6 stated in 3GPP TS 23.286 [3]. This work was followed by enhancements introduced in Rel-17, e.g., including 5GS among others. The work in Rel-16 and Rel-17 are the initial phase of the application layer support for V2X services. Now, a phase 2 is been studied by SA6 and will be soon completed and followed by a corresponding normative phase which will be part of the Rel-18 version of 3GPP specifications.
The stage 2 study work on application layer support for V2X services; phase 3/the phase 2 of CT aspects of enhanced application layer support for V2X is captured in 3GPP TR 23.700-64 [4].
2.2
Work objectives and work developed
V2XAPP_Ph3 is being developed to enhance the application architecture to support V2X services specified in in 3GPP TS 23.286 [3] with focus on advanced V2X services like V2P, ToD, etc and edge computing deployments for V2X services. See further study work plan outlined in see SP-220266 [1].
The technical report in 3GPP TR 23.700-64 [4] includes the following areas:

1)
support for high risk VRU zones;

2)
support for V2P communications;

3)
V2X service deployment in edge computing scenarios;

4)
enhancements to support multiple service providers control for advanced V2X services; and

5)
usage of network analytics for enhanced operations of advanced V2X services.

The study work has been completed by SA6 (see SP-220466 [5]) with latest agreed p-CRs agreed at SA6#51e.
A number of conclusions have reached by SA6, quote (see 3GPP TR 23.700-64 [4]):

The results from the study is be considered for follow-up normative work in Release 18 as follows:

1)
The architecture requirements (in clause 5) will be considered as the basis for technical specification with necessary enhancements and additions;

2)
The following key issues (clause 4) and individual solutions (clause 6) are considered to be the candidate solutions with necessary enhancements as appropriate, according to the overall evaluation (clause 7):

-
For key issue#1, solution#2 is considered.

- 
For key issue#2, solution #1 is considered subjected to capabilities enabled by SA2 and RAN2.

-
For key issue#3, solution #3 is considered.

-
For key issue#5, solution #x is considered.

-
For key issue#6, solution #5 is considered.

The study work has been followed by a new work item description approved by SA plenary (in September 2022) for developing the normative stage 2 of the work (see SP-220916 [1]).
The normative work is based on the conclusion of the study work and includes the following (see SP-220916 [1]):

1.
Developing architecture requirements for VAE capabilities to support the advanced V2X services for the following functionalities:

a.
Support for VRU zone configurations.

b.
Support for DRX configurations for V2P communications.

c.
Enhanced network monitoring to support advanced V2X services.

2.
The procedures, information flows and APIs for the above functionalities.

3.
Models for deployment of V2X application layer with edge enabler layer

The normative stage 2 work is already started with approval of CRs by SA plenary to 3GPP TS 23.286 [3] under the V2XAPP_Ph3 work item (see agreed V2XAPP_Ph3 CRs at SA6#51e, and SA6#52).

2.3
Potential CT1 impacts
As per previous application layer support for V2X work developed by 3GPP, the stage 3 work is to be developed by CT WGs.

CT plenary has already approved the corresponding CT WGs WID (in CP-223107 [2]) in December 2022 and impacts the CT1 and CT3 groups. CT1 and CT3 groups are impacted as CT1 already defines the VAE control layer protocol and CT3 the necessary APIs provided by the VAE service as well as both groups hold responsibility on stage 3 V2XAPP work based on stage-2 requirements in 3GPP TS 23.286 [3].

Based on the approved CT WGs WID (in CP-223107 [2]) as for CT1 impacts, CT1 needs to enhance the V2X application enabler (VAE) layer protocol for V5-AE and V1-AE to:
-
support for VRU zone configurations;

-
support for DRX configurations for V2P communications;

-
enhanced network monitoring to support advanced V2X services;

-
deployment of V2X application layer with edge enabler layer.

Additionally, CT1 needs to enhance the service enabler architecture layer for verticals (SEAL) layer protocols for supporting advanced V2X services.

Potential CT1 impacts can already be evaluated based on the stage-2 normative work as CRs have been agreed by SA6 (at SA6#51e, and SA6#52) and subsequently approved by SA plenary. Those CRs are to 3GPP TS 23.286 [3]. An analysis of the approved CRs shows that there are impacts to CT1 as follows:
	CR title
	CR number
	Comments

	V2X application layer architecture support for edge deployments
	S6-223045
	Support for Edge deployments is added

	Enhancement to network monitoring
	S6-223046
	Updates to the network monitoring subscription and notification procedures

	Support for VRU zone configuration and operation
	S6-223569
	New VRU zone configuration and operation functionality requiring new procedures and information flows


3
Conclusion

The authors of this paper provide an analysis of the status of the work under the V2XAPP_Ph3 work within the Rel-18 version of 3GPP specifications.

As indicated in this paper, stage-2 normative work is already available as SA plenary has CRs to 3GPP TS 23.286 [3] under the V2XAPP_Ph3 work item (see agreed V2XAPP_Ph3 CRs at SA6#51e, and SA6#52). Based on those approved CRs, CT1 is impacted and work can be started including the necessary work plan. This papers outlines several stage-2 CRs which impact CT1 and need to be considered for the V2XAPP_Ph3 work.
The authors will work in completing the stage-3 work so that it is completed in the Rel-18 version of 3GPP specifications. The work plan is available (see C1-230381).
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