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Abstract: This use case introduces the Hazardous Road Condition warning. This use case relies on relaying information about a hazard as encountered by a first vehicle, for the benefit of vehicles following behind up to some given distance.
1. Proposal

This document proposes a new use case for the FS_eV2X TR 22.cde.

5.x
Hazardous Road Conditions Warning
5.x.1 
Description

5.x.1.1
General
This use case improves vehicle visibility by receiving road hazard warning well in advance.  The example herein covers several use cases where vehicle UEs relays the information at the application layer within the applicable region; the infrastructure is used when available. One notable goal is to lower the incidence of multi-car “pile-ups” which occur during low-visibility weather in isolated highways-- where typically there is no E-UTRAN coverage. Requirements ensuing are high availability, relative low latency, and high speed support.
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Figure 5.x.1.1 Hazardous Road Conditions Warning example
5.x.1.2
Pre-conditions

Vehicles A, B, … N  are V2X enabled. 
All vehicles are travelling in proximity along a road, and at least any two consecutive vehicles are in V2V communication range.
5.x.1.3
Service Flows

1. Vehicle A detects hazardous road condition through ego-sensors or via messages from another vehicle and starts to broadcasts an appropriate Hazardous Road Condition Warning (HRCW) V2X message to other vehicles in proximity.

2. Vehicle B receives the HRCW message and decides that it is in the applicable region (e.g., opposite lanes on a highway may not be part of it). Its V2X application may modify that message, e.g. timestamping, signing the message, etc., and then transmits the message to other vehicles in proximity.

3. If an RSE intercepts this HRCW message, it can also process it and broadcast an appropriate HRCW message if it is in the applicable region. The RSE may also decide if the message should be forwarded to other RSEs, e.g. via some direct connection, within the applicable region. 
4. Other vehicles behave as Vehicle B when receiving the HRCW message. At some point, a last Vehicle N receives the HRCW message, and decides that it is not in effective zone, and drops the message, not transmitting any HRCW messages. 

NOTE: 
The vehicles may also apply application layer logic to supress the message rebroadcasting, e.g. when it noticed the same HRCW message had already been broadcasted, or another vehicle behind it had already forwarded the message. 
5.x.1.4
Post-conditions

All vehicles in the effective zone receive the warning message, and notify the drivers to take necessary action.
5.x.2
Potential Requirements

[PR.5.x.2-001]
A V2X entity shall be able to broadcast a HRCW message to vehicles in proximity, indicating the applicable region where the hazard is relevant.
NOTE: The region is expected to be defined so as to support ample driver reaction time, e.g. 5 s, depends on road speed limit.
[PR.5.x.2-002]    A V2X entity shall be able to determine if it is located in the indicated applicable region, and if so, should forward a possibly modified version of the received HRCW message to other vehicles in proximity; otherwise, it should ignore this HRCW message and not send another HRCW message for that hazard.  
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