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6.XX    Use Case on Car-to-Home service based on Geo-Fence 
6.XX.1    Description

Car-to-Home services that provide convenience to users are gradually expanding.

In the case of a vehicle moving to a destination, it can be given a distance from the home, in order to activate some functions in the house. Typically this kind of service can be provided based on Geo-Fence, and it triggers pre-defined actions. (e.g. turn on a light, turn on a heater)

However, there is a case when a vehicle approaches to the given distance from the home, it is necessary to adjust the timing of the action triggering according to the approach direction.

For example, as shown in Figure XXX, if the road of Direction 1 is under construction, its Estimated Time Arrival (ETA) would be delayed more than the ETA of Direction 2. (E.g. Direction 1: 15 minutes, Direction 2: 5 minutes)
In order to determine optimal action trigger based on inconsistent ETA, each vehicle must be able to control their devices in time sequence or re-adjust their geo-fence boundary.
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Figure 6.XX.1: Generic Geo-Fence Scheme for Car-to-Home Service
In the time sequence case, a designated vehicle for time sequence sends an action trigger based on the time boundary which can be set multiple. To be designated for time sequence, the vehicle must enable the time setting for time sequential control. In the matter of necessity, this time sequence setting is generated by M2M infrastructure or Location Based Service Provider which owns all information of ETA for each direction. 
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Figure 6.XX.2: Time Sequential Geo-Fence Scheme for Car-to-Home Service
The geo-fence boundary reshaping method is that the boundary module in the vehicle or M2M Infrastructure readjusts the destination boundary by the ETAs of all directions. In order to reshape, it must acquire information of boundary area (or diameter), ETAs and road conditions of all directions. After re-adjusting the boundary, vehicle or M2M infrastructure must notify the owner of the vehicle.
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Figure 6.XX.3: Boundary Reshaping Geo-Fence Scheme for Car-to-Home Service
In both cases, final confirmation can be done by the owner. The owner confirms a final decision of both action trigger time sequence setting and boundary reshaping. 
In order to implement IoT Car-to-Home, IoT application needs to be mounted in a vehicle together with associated servers (e.g. service provider, location server). The vehicle must allocate its computing resources for IoT application.

6.XX.2    Source

REQ-2018-00XX-Use case on Car-to-Home based on Geo-Fence

6.XX.3    Actors

Vehicle

Vehicle is a nomadic object monitored by oneM2M infrastructure node or Location Server. It is equipped with localization components as a form of hardware. (E.g. GPS, Cellular modem)
Hub
Hub receives access information within a reference distance from the vehicle, and triggers action to other nodes in the hub. (e.g. House, Building)

Action Node under Hub
Action Node under Hub operates when it is triggered from the Hub. (e.g. Light, Heater)
Location Server

A Location Server can localize the target device(s) using collected measurements (e.g. RSSI, AP ID) and detect Geo-Fence event based on set configurations.

oneM2M Infrastructure
In charge of providing common functionalities for the M2M services. 
Car-to-Home Service provider
Car-to-Home Service Provider supports the Car-to-Home service to stakeholders.
6.XX.4    Pre-conditions

1) Vehicle has embeded telematics unit for network communication.
2) The destination building (or house) has wireless IoT hub and devices for Car-to-Home Service.
3) Telematics server and IoT service server support authentication process for integration with high security.
4) Location server has the Boundary calculation module.

5) Vehicle has a screen or voice interface for owner’s decision of the new boundary.

6) IoT Application provides a dedicated IoT Car-to-Home service and mounted in vehicle, location server, and service provider.
6.XX.5    Triggers

None.
6.XX.6    Normal Flow
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Figure 6.XX.4: Normal Flow - Car-to-Home based on Geo-Fence
1). A vehicle sends a geo-fence request to oneM2M Infrastructure, which contains parameters of hub and targeted action nodes for control.

2). oneM2M infrastructure sends an analysis request to location server to determine trigger count, timing for control.

3). Location server responses to oneM2M infrastructure with the result of analysis containing trigger count and time.
4). oneM2M infrastructure sends a trigger request to a service provider with specified hub and node control information.
5). Car-to-Home Service Provider sends the node trigger request to a hub for selected node control.

6). Hub controls action nodes. Note that hub and each action node is connected.

7). Once hub sends the control request, it receives a control result containing error code and parameters.
8). Hub reports to the service provider for node control information.
9). Service provider transfers node control information to oneM2M Infrastructure.
10). oneM2M Infrastructure sends geo-fence result to vehicle and location server.

11). Location server uses geo-fence result for analysis and boundary update.

12). When boundary update is completed, the location server sends provisioning to oneM2M infrastructure for update.

13). oneM2M pushes the provisioning to the vehicle for geo-fence boundary update.
6.XX.7    Alternative Flow

None.

6.XX.8    Post-conditions

None.

6.XX.9    High Level Illustration
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Figure 6.XX.5: High Level Illustration - Car-to-Home based on Geo-Fence
6.XX.10    Potential Requirements

7) The oneM2M System shall enable IoT Application in Vehicle to be integrated to a telematics unit in vehicle for oneM2M Infrastructure communication.
8) The oneM2M System shall enable Location server, Car-to-Home service provider, and vehicle to allocate their resources to IoT application for prevention of any malfunction.
9) The oneM2M System shall enable the Boundary calculation algorithm to be determined by the location server.
10) The oneM2M System shall enable the Action Node under Hub to be operated in the order set by the user.
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