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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a technical report which identifies the enhancements to the application architecture to support V2X services specified in 3GPP TS 23.286 [5] considering advanced V2X services like V2P, ToD, etc and edge computing deployments for V2X services.

The study takes into consideration the existing stage 1 and stage 2 work within 3GPP related to advanced V2X services and edge computing in 3GPP TS 22.185 [2], 3GPP TS 22.186 [3], 3GPP TS 23.285 [4], 3GPP TS 23.287 [6], 3GPP TS 23.548 [7] and 3GPP TS 23.558 [8].

The study also takes into consideration the V2X application specific services and recommendations specified by automotive industry bodies (5GAA, ETSI ITS and AECC) related to advanced V2X services for VRU, Haptics/ToD and edge deployments for V2X services.

This document will provide recommendations for normative work.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.185: "Service requirements for V2X services; Stage 1".

[3]
3GPP TS 22.186: "Enhancement of 3GPP support for V2X scenarios; Stage 1".

[4]
3GPP TS 23.285: "Architecture enhancements for V2X services".

[5]
3GPP TS 23.286: "Application layer support for Vehicle-to-Everything (V2X) services; Functional architecture and information flows".

[6]
3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".

[7]
3GPP TS 23.548: "5G System Enhancements for Edge Computing; Stage 2".

[8]
3GPP TS 23.558: "Architecture for enabling Edge Applications".

[9]
ETSI TS 103 300-2: " Intelligent Transport Systems (ITS); Vulnerable Road Users (VRU) awareness; Part 2: Functional Architecture and Requirements definition; Release 2".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

V2X
Vehicle-to-Everything
4
Key issues
4.1
Key issue #1 –Support for high risk VRU zones

In VRU high risk zones, drivers (or automated vehicles) are delivered warnings when they enter a high risk area where there is a likely presence of many VRUs. The high-risk area can be static (e.g. a school during arrival and leaving times), or dynamic (e.g. a school bus or mobile ice-cream vendor). Dedicated roadside infrastructure could play a vital role in disseminating warning messages to VRUs and vehicles as well.

One issue at the scenario of the VRU high risk zone areas is how to configure the communication for the zones (which can include different types of interfaces and transmission modes) and how to translate the zone configurations (which are application driven) to network requirements and zone specific provisioning parameters considering both static and dynamic zones. Furthermore, another issue is how to assist the provisioning of zone specific parameters to the devices which can be potential VRUs and V2X-UEs and are expected to enter the zone.So, the key issue will study:

-
Whether and how to enhance VAE layer capabilities to support configuring the communication parameters for the zones.

-
Whether and how to enhance VAE layer capabilities to translate the zone configurations to network requirements and zone specific provisioning parameters.

-
Whether and how to assist the provisioning of zone specific parameters to the devices which can be potential VRUs and V2X-UEs.

4.2
Key issue #2 –Support for V2P communications

Vehicle to Pedestrian (V2P) is one of the V2X scenarios, which enables communication between vehicles and pedestrians for both safety and traffic efficiency related applications. One of the key V2P applications is the Vulnerable Road User Protection (VRUP) as specified in ETSI TS 103 300-2 [9]. VRUP provides warning to vehicles of the presence of vulnerable road users, e.g. pedestrian or cyclist, in case of dangerous situation. In VRUP, multiple V2X messages need to be exchanged between the pedestrian and the vehicular UEs, originating by one or more applications. Such messages can be standard VRU messages (e.g. VAM) and other V2X messages (CAM, DENM, BSM, CPM) and can be exchanged via different transmission modes (unicast, groupcast, broadcast).

In such scenario, one challenge is that a pedestrian UE might have a lower battery capacity and limited radio capability, and therefore may have to work in a low power consumption mode, e.g. not being able to send/receive V2X messages with the same periodicity as a Vehicular UE. Continuous sending/receiving V2X messages by the pedestrian UE would affect UE power efficiency. A further challenge is that multiple applications related to VRU may be deployed, which may have differentiated traffic/QoS requirements as well as transmission/reception schedules. 
The VAE layer may provide support functionality for enabling V2P applications, by consolidating the V2P application requirements and aligning the communication traffic pattern with the PC5 QoS setting and the AS layer configurations (e.g. DRX cycles). 

So, the key issue will study:

-
Whether and how the VAE layer can support the V2P communications considering the UE situation (e.g. low battery power, weak radio signals)?

-
Whether and how the VAE layer can coordinate the alignment of the communication traffic patterns with the PC5 QoS setting and the AS layer configurations (e.g. DRX cycles)?

4.x
<key issue x>
Editor's Note:
Provide a suitable title for the key issue.

Editor's Note:
This subclause will describe the key issue.

5
Architectural requirements
5.1
General requirements
Editor's Note:
This subclause will describe general architectural requirements.

5.x
<application layer support aspect x> requirements
Editor's Note:
Provide a suitable title for the requirements.

5.x.1
Description

Editor's Note:
This subclause will describe the application layer support aspect and also identify impact to existing requirements in TS 23.286.

5.x.2
Requirements

Editor's Note:
This subclause will describe the architectural requirements.

6
Solutions

6.x
Solution #x: <title>
Editor's Note:
Provide a suitable title for the solution.

6.x.1
Solution description

Editor's Note:
This subclause will describe the solution.

6.x.2
Solution evaluation

Editor's Note:
This subclause will evaluate the solution.

7
Overall evaluation

Editor's Note:
This clause will provide evaluation of different solutions.

8
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities.
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