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1.0 Title
Road Hazard Signalling application
1.1 Description
Road Hazard Signalling (RHS) application is an application layer entity of the ITS Station (ITS-S) that triggers the transmission of messages and processes received messages in order to provide information on the road hazard to road users. 

The following use cases are the RHS application corresponding to different types of road hazard situations. However this list is not exhaustive and can be extended in the future:

· Emergency vehicle approaching 

· Slow vehicle 

· Stationary vehicle 

· Emergency electronic brake lights 

· Wrong way driving 

· Adverse weather condition 

· Hazardous location 
· Traffic condition 
· Roadwork

· Human presence on the road 
              This paper selects the use case Stationary vehicle to analyse.
1.2 Source (as applicable)
<Reference to SDO, Consortium, Forum etc. or a member company(ies) >
ETSI Intelligent Transport Systems (ITS)
1.3  Actors (as applicable)
<List of actors pertinent to the use case or scenario>
· Central ITS-S: A central ITS-S provides centralized ITS applications. A central ITS-S may play the role of a traffic operator, road operator, service provider or content provider.
·  Road Side ITS-S: A road side ITS-S provides ITS applications from the road side. A road side ITS-S may provide ITS applications independently or cooperatively with central ITS-S or other road side ITS-Ss.  
· Vehicle ITS-S: A vehicle ITS-S provides ITS applications to vehicle drivers and/or passengers. It may require an interface for accessing in-vehicle data from the in-vehicle network or in the vehicle system.

· Personal ITS-S: A personal ITS-S provides ITS applications to personal and nomadic devices. 
1.4 Pre-conditions (if any)
<Conditions that must exist for the use case or scenario to be executed> 
· The vehicle is equipped with one (or more)Vehicle ITS-S or with one (or more) Personal ITS-S.
· ITS-Ss can communicate with each other through a local wireless access point (e.g. ITS G5 based) or a wireless wide area network (e.g. cellular network).   

1.5 Triggers (if any)
<Any condition(s) that will trigger the use case or scenario>
The Stationary Vehicle use case will be triggered when one (or more) of the following events happens.
· Vehicle driver or passenger in an emergency situation requiring stopping immediately.

· Vehicle problem (breakdown) requiring some technical support.

· Vehicle in accident. 

· Stationary vehicle with hazard lights on and in non-urban area.

· Public Transport vehicle at a Public Transport stop.
1.6 Normal Flow (as applicable)
         <Interactions between actors and oneM2M system required for successful execution of the use case or scenario>
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Figure 1. Information flow in stationary vehicle scenario via Road side ITS-S
The following steps give brief introduction of information flow in the Stationary Vehicle scenario as illustrated in Figure 1.

 (1) When a vehicle is in trouble, the Vehicle ITS-S sends a warning message to the Road Side ITS-S which will further forward the warning message to the Central ITS-S. The warning message may include causes of stationary vehicle, time stamp, location of the accident and ID of the corresponding Vehicle ITS-S.
(2) The Central ITS-S analyses the data and calculates the relevance area. The relevance area should be determined according to the topology and regulatory speed limit applicable on the road as far as possible. Then the Central ITS-S will determine the corresponding Road Side ITS-Ss located in the relevance area and send them the warning message. 
(3)After the Road Side ITS-S receives the warning message from the Central ITS-S, it broadcasts the warning message to the Vehicle ITS-Ss/Personal ITS-S in the Relevance Area. 
The driver will decide whether to slow down the vehicle based on the warning message.

1.7 Post-conditions (if any)
<Conditions resulting from the execution of the use case or scenario>
1.8 Alternative Flow (if any)
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Figure2. Information flow in stationary vehicle scenario via transport system

(1) When a vehicle is in trouble, the Vehicle ITS-S sends warning message to Central ITS-S via a transport network.

(2) Central ITS-S sends the warning message and the relevance area to mobile transport system after calculating the Relevance Area based on the information from the vehicle. 
(3) The transport system sends the warning message to the base station located in the relevance area and triggers base station to broadcast.
The driver will decide whether to slow down the vehicle based on the warning message.

1.9 High Level Illustration (as applicable)
       <Relevant diagram or picture>
None
1.10 Potential requirements (as applicable)
             <One or more possible requirements associated with this use case>
Vehicle / Personal  ITS-S  plays  the role of  M2M Device and Road Side ITS-S acts as M2M Gateway. 
 (1) The M2M system shall provide a mechanism for the M2M Device to broadcast (geocast) a message to all M2M Devices located in a given geographic area.
(2) The M2M system shall provide a mechanism for the M2M Gateway to broadcast (geocast) the message to the M2M Devices after received the trigger from the M2M application.
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