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Abstract: The contribution proposes a use case concerning Vulnerable Road Users as per SAE J2945/9 along with the associated Potential Requirements
x.1
Support to Vulnerable Road Users (VRU)
x.1.1
Description

A Vulnerable Road User (VRU) is a road user who is not occupying a vehicle such as a passenger car, a motorcycle, a public transit vehicle, or a train. Pedestrians, cyclists, children, elderly, disabled people and road workers are particularly vulnerable to serious injury or death when involved in a motor – vehicle – related collision, and therefore, are typical examples of VRU.
This use case is described as per SAE J2945/9 and clause 5.18 of 3GPP TR 22.885, whereby a vehicular and a Vulnerable Road User (VRU) are both equipped with V2P capabilities, and the vehicle detects the VRU presence and alerts the driver, if an imminent threat is present.

ETSI TR 102.638 defines a similar use case, Vulnerable Road User Warning, where a user device broadcast co-operative awareness messages (CAM) with information on the presence, trajectory and speed of the VRU. Nearby vehicles can receive, decode, and process CAM messages and provide warnings to driver to avoid collision with the vulnerable road user. This use case needs maximum latency time of 100 ms and the minimum CAMs rate of 1 message per second.
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Figure: Vulnerable road user warning use case scenario
The VRU safety applications use relative positioning of the VRU and the vehicle in order to assess the potential threat. Because VRU and the vehicle are not always in line-of-sight (street corner, sharp turn with obstructions like canopy, landscape, etc.), the determination of this relative position using the absolute position of the VRU and the vehicle is desirable.

x.1.2
Pre-conditions

Vehicle A and VRU B's are both equipped with a 5G UE supporting positioning functionalities and V2P Service. 

Vehicle A and VRU B are in proximity (within each other's V2P communication range).

x.1.3
Service Flows

Vehicle A broadcasts a message containing its current status, e.g., location, speed, acceleration and trajectory;

VRU B's UE determines whether it is in a vulnerable situation with potential traffic hazard, for instance, by checking user outdoor/indoor status, proximity to Vehicle A, user activity state (e.g., texting, looking at the screen, listening to music).

VRU B's UE broadcasts a pedestrian message containing its status (e.g. time - tagged location, speed, acceleration and optionally includes its path history and path prediction when available). The UE may also maintain its path history and calculate its path prediction.
Based on user choice, VRU B's UE may also receive and process messages from Vehicle A, in order to alert him of an incoming risk of collision.

Vehicle A receives messages from VRU B's UE and determines that it needs to notify its driver of potential pedestrian conflicts with sufficient notice before potential risk of collision

x.1.4
Post-conditions

The driver of Vehicle A is informed of the potential hazard, and can take necessary actions.
x.1.5
Potential Impacts or Interactions with Existing Services/Features

x.1.6
[Potential] Requirements

The following potential requirements are derived from SAE J2945/9: 

•
The 5G System shall be able to provide absolute positioning service with a horizontal accuracy less than [1.5] m at 1-sigma.

•
The 5G System shall be able to provide absolute positioning service with a vertical accuracy less than [1.5] m at 1-sigma.

•
The 5G System shall be able to provide heading service with an accuracy of [5] deg.

•
The 5G System shall be able to provide acceleration service with an accuracy of [1] m/s^2.

•
The 5G System shall be able to provide velocity information with an accuracy less than [0.6] m/s (2 kph).

•
The 5G System shall be able to provide timing service with an accuracy of [1ms]

•
The 5G System shall be able to provide positioning service with an availability of [95%].

•
The 5G System shall be able to provide positioning service with a TTFF < [10] s.

•
The 5G System shall be able to provide positioning service with an update rate of [1] Hz.

•
The 5G System shall be able to provide positioning service with a latency of less than [500] ms

