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1.0 Title
Traffic Accident Information Collection
1.1 Description
The Intelligent Transportation System (ITS) is mainly used for avoiding collision of vehicles. If doing some extension, an ITS can also be used for other purposes such as electronic payment of road tolls, traffic information collection and broadcast, local service advertisements, etc. 
 It is for sure that the ITS will save a lot of lives, but some traffic accidents will occur any way. So we still need rescue teams to go to the accident sites to help the victims and police to ease the traffic jam caused by the accident. A rescue team can make a more proper rescue plan if they are able to see the scene of accident. Similarly police can make a better traffic control plan if they are able to get an overview of traffic situation near the accident site.

This use case will show how the M2M technologies can help people to timely access to the detailed information of a traffic accident
1.2 Source (as applicable)
China Academy of Telecommunication Technology (CCSA), ETSI TR 102 638
1.3  Actors (as applicable)
M2M Platform: It stores M2M data and runs M2M applications. It provides various M2M services to M2M service subscribers.
ITS Center: It is responsible for managing ITS on M2M Platform. It decides what service is provided to an ITS service subscriber.

Police Station: It is a subscriber of ITS service on M2M platform and responsible for controlling the traffic.
Rescue Center: It is a subscriber of ITS service on M2M platform and responsible for carrying out rescue missions.
ITS-Station (ITS-S): It is a kind of M2M Device installed in vehicles. It broadcast its travel status in a fixed interval in order to inform other ITS-S where it is. The ITS-S is equipped with a digital camera used for taking pictures according to the command given by a driver, ITS center or ITS-S itself. The ITS-S is able to communicate with M2M Platform through wireless network or a RSU using Dedicated Short Range Communications (DSRC). 
Road Side Unit (RSU): It is a kind of M2M Gateway installed at roadside. The RSU is able to communicate with ITS-S using DSRC and communicate with M2M Platform through wired or wireless network.

1.4 Pre-conditions (if any)
The ITS-Ss are equipped with a digital camera. 
The ITS-Ss nearby the accident site are able to connect to M2M platform through either the wireless network or a RSU.
Police Station and Rescue Center are the subscribers of ITS services.
1.5 Triggers (if any)
There are two ways to start an accident reporting process. One is the ITS-S involved in an accident detects the crash and then starts an accident reporting process automatically; the other is a driver in a passing by vehicle manually starts an accident reporting process through giving a command to the ITS-S in his vehicle.
1.6 Normal Flow (as applicable)
1. The ITS-S in the vehicle that is directly involved in an accident detects a crash has happened, and then starts an accident reporting process automatically.
An accident reporting process may also be started manually. For example, a driver of a vehicle that is passing by the accident site stops and then manually starts an accident reporting process through giving a command to the ITS-S in his vehicle.

2. The ITS-S first takes some pictures with its digital camera, and then uses these pictures together with current time and geographical coordinates to generate an accident report. This report shall be signed by the ITS-S.
3. The ITS-S tries to connect to M2M Platform and then sends the accident report to the M2M Platform. (step 1 in figure)
There are two ways for an ITS-S to connect to the M2M Platform. One is through wireless network; the other is through a nearby RSU using DSRC.
4. The M2M Platform receives and verifies the accident report, and then does some necessary analysis. The analysis result will be pushed to the subscribers, i.e. the Police Station and the Rescue Center.

5. The subscribers receive, verify and parse the information coming from M2M platform, and then do some necessary analysis. Based on different situation the subscribers may ask the M2M Platform to provide further information.
In this scenario the Police Station asks the M2M Platform to provide an overview of the traffic situation near the accident site, and the Rescue Center asks the M2M Platform to provide more visual information about the accident. These service requirements are submitted to the M2M Platform.
6. The M2M Platform receives and verifies the service requirements from Police Station and Rescue Center, and then sends data collection commands to the ITS-S that originally sends the accident report. (step 2 in figure)

The command generated for Police Station requires the ITS-Ss near the accident site to report their travel status. 

The command generated for Rescue Center requires the ITS-Ss around the accident site to provide pictures.
7. The ITS-S that originally sent the accident report receives the commands sent from the M2M Platform. It verifies and parses the commands, and then broadcasts the commands that should be broadcasted. (step 3 in figure)
In this scenario the broadcasted commands are generated by the M2M platform for Police Station and Rescue Center respectively.

8. The ITS-Ss nearby the accident site receive, verify, parse and execute received commands, i.e. take pictures, get current travel status, generate reports, sign the reports and upload signed reports to M2M Platform. These reports could be sent anonymously.(step 4 in figure)
9. Some commands need to be rebroadcasted within a predetermined area and predetermined period of time. (step 5 in figure)

In this scenario the command generated for the Police Station needs to be rebroadcasted. The ITS-Ss receive this command will only report their travel status. (step 6 in figure)
10. M2M Platform accumulates and verifies the reports uploaded by the ITS-Ss, and then generates a report contain visual information about the accident scene for the Rescue Center and a report about traffic situation near the accident site. These reports will be pushed to Rescue Center and Police Station respectively. 
11. The Rescue Center analyzes the report about the accident scene, and then makes a proper rescue plan. The Police Station analyzes the report about traffic situation, and then makes a proper travel control plan.
1.7 Post-conditions (if any)
Based on the detailed information provided by the ITS service on the M2M platform, the rescue team can make a proper rescue plan, and the police can make a proper travel control plan.
1.8 High Level Illustration (as applicable)
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1.9 Potential requirements (as applicable)
1. A M2M System shall support communication between M2M Platform and a M2M device either directly or via a gateway.

2. A M2M System shall be able to exchange information between M2M applications via M2M Platform.

3. A M2M System shall be able to take actions according to the received service requests from M2M Applications.

4. A M2M system shall be able to support service requests from M2M applications for communication with QoS requirement, such as, higher delivery priority, reliable delivery, etc.

5. A M2M System shall support mutual-authentication among M2M device, M2M gateway, M2M platform and M2M Application.

6. The information sent by a M2M device or the M2M platform or a M2M application shall use cryptographic technology to ensure information authentication and information integrity.

7. A M2M system shall permit information being provided in anonymous way.

8. A command issued by a M2M System shall be able to have time expiration or geography restriction.
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