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Abstract: This use case illustrates a situation where a group of vehicles are queuing at a certain location, e.g. junction or parking entrance. The driver of an approaching car can be made aware of the situation using V2X services, such that appropriate actions can be planned for a smoother ride.  
***** BEGIN 1st CHANGE *****

3
Definitions and abbreviations

3.1
Definitions

Road Side Unit: a Road Side Unit (RSU) is a V2X Service enabled device that can transmit to, and receive from a moving vehicle using V2I Service. 



3.2
Abbreviations

RSU
Road Side Unit




***** END 1st CHANGE *****

***** BEGIN 2nd CHANGE *****

N.N
Use Case N - Queue Warning
N.N.1

Description

In a lot of situations, a queue of cars on the road may pose a potential danger and cause delay of traffic, e.g. when a turning queue extends to other lanes. Using the V2X Service, the queue information can be made available to other drivers beforehand. This minimizes the likelihood of crashes and allows for mitigation actions.
N.N.2

Pre-conditions

Vehicles A, B, C, and D are V2X Service enabled and can communicate with each other using the V2V Service, and also communicate with an infrastructure entity, RSU, via the V2I Service. 
Vehicles A, B and C are queuing at a junction with Vehicle A at the queue head and Vehicle C at the queue end. Vehicle D is approaching the junction from afar. 

N.N.3

Service Flows
The service flow involves two aspects: queue determination and queue information dissemination. The former is making use of the V2V Service, and the latter is using the V2I Service.
The detailed service flow is as follows:  


-
Each of the vehicles A, B and C broadcasts a message periodically to other vehicles in proximity using V2V Service. The message indicates their status, e.g. location, vehicle dimension, heading, speed, brake status, gear level, and possible environment information. 

-
Vehicle C receives the broadcast messages, and determines that it is the end of the queue, and thus periodically informs the RSU, using V2I Service, regarding the queue information, e.g. size of the queue, status of the queue, the size of the queue, the last position of the queue, which lanes are affected, etc. 


-
The RSU broadcasts a message to vehicles in proximity, using the V2I Service, about the queue, based on information received from Vehicle C.


-
Vehicle D, when approaching the RSU, receives the message from the RSU using the V2I Service, and the driver is made aware of the queue and related information, such that driving strategy can be formed before reaching the queue.


-
The vehicle D joins the queue behind vehicle C. Vehicle D replaces vehicle C to update the RSU, using V2V Service, about the queue, after it determines that it became the end of the queue.
N.N.4

Post-conditions

Driver of Vehicle D is made aware of the queue ahead of time, and can take actions accordingly in a timely fashion. 
N.N.5

Potential Requirements

The V2X Service enabled entity shall be able to meet the V2X Service requirements as specified in S1-150285. 
In addition, the following potential requirements are derived from this use case:

[PR.N.N.5-001]
A Vehicular UE shall be able to periodically transmit a message to a RSU.
[PR.N.N.5-002]
A Vehicular UE shall be able to receive a message from a RSU.
[PR.N.N.5-003]
The E-UTRA(N) shall be able to support high mobility performance, e.g. support a relative speed of TBD km/h. 

[PR.N.N.5-004]
The E-UTRA(N) shall be able to support a communication range of TBD meters with TBD packet error rate. 

[PR.N.N.5-005]
The E-UTRA(N) shall be able to support relative low delay and high reliability (parameters TBD). 

[PR.N.N.5-006]
The V2I Service shall support integrity protection of transmission between the Vehicular UE and the RSU.
***** END OF CHANGES *****
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