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1.1 Vehicle Domain service continuity
1.1.1 Description

Autonomous or self-driving cars have been gaining attention as early versions of such vehicles have become available.  A gateway on such a vehicle, may be responsible for movement control (braking, turning, etc.) as well as delivering external services. Such a scenario requires real time monitoring of sensors and fast access to various actuators for accident avoidance. For example, time series data may be gathered which triggers specific actions when data is lost. In such cases service continuity and data transfer of time-critical information are essential.

1.1.2 Source 




  InterDigital Communications
1.1.3  Actors 

·  Vehicle:
A Source Vehicle is a moving object which provides support for services necessary for vehicle operations. 
· Road-Side Unit (RSU):
A Road–side unit is located along vehicular paths and provides localized support for services necessary for multiple vehicle operations. This support is provided for vehicles within the RSU’s communication range.
· Infrastructure Node:
An Infrastructure Node provides centralized support for services provided by a Services Provider to a large number and variety of devices.
· 

1.1.4 Pre-conditions 
· All RSUs are registered to the Infrastructure Node.

1.1.5 Triggers 

· When a vehicle moves it loses connectivity to one road-side unit, and then re-connects to different road-side units along the way
1.1.6 Normal Flow 
1.1.7 The Normal Flow depicts the case where a moving vehicle receives notifications
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Figure 1.1-1 Normal Flow for Vehicular Domain Service Continuity

0. Vehicle establishes communication with RSU 1.
1. RSU 1 creates a subscription to a resource hosted on the Infrastructure Node on behalf of the Vehicle.
2. A notification corresponding to the subscription in step 1 is generated and sent to the Vehicle via RSU 1
3. The vehicle moves, and establishes communication with RSU 2.

4. A notification corresponding to the subscription in step 1 is generated. The notification is sent to the Vehicle via RSU 2
1.1.8 Alternative flow 
The Alternative Flow depicts the case where a moving vehicle reports observed road/traffic conditions (e.g. vehicles in proximity and their speed, distance to curb, etc.) and receives collision avoidance commands. The RSUs collect and store the information from the vehicles, and also exchange information with each other. This allows the RSUs to better identify the trajectory of vehicles and to help predict potential collisions. As collision avoidance decisions are extremely time sensitive, all decisions are made locally at the RSU. This avoids any unnecessary delays incurred with communication to the infrastructure node.
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Figure 1.1-2 Alternative Flow for Vehicular Domain Service Continuity
0. Vehicle establishes communication with RSU 1.

1. Vehicle sends road/traffic data to RSU 1.
2. 
3. The vehicle moves, and establishes communication with RSU 2.

4. RSU 2 retrieves traffic data related to vehicle from RSU 1.
5. Vehicle sends road/traffic data to RSU 2.
6. 
7. Collision avoidance algorithm determines that a collision is imminent (based on vehicle data from RSU 2 and from RSU 1)
8. RSU 2 sends a collision avoidance command to the vehicle.
9. 
1.1.9 Post-conditions 

N/A
1.1.10 High Level Illustration
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Figure 1.1-3 High Level Illustration Vehicular Domain Service Continuity

1.1.11 Potential requirements 

1. The oneM2M system shall enable continuity of services to M2M devices as they move and change their registration points.
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