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1 Use Case on Car sharing service 

1.1 Description

1 A car sharing service is intended as a tool to enable different customers to make use of a fleet of cars (either self-driving or not) shared amongst them. Car sharing can be interpreted as a service that finds the closest available car and assigns it to a single customer, or drive the closest available car to the interested customer. Car sharing can also be intended as ride sharing, where multiple customers that possibly have different origins and destinations share a part of the ride on a common car. Finally, car sharing services can also be considered as services that allow customers to specify pick-up and drop-off time-windows to increase flexibility and planning. 

2 The service takes as input customers’ requests, and based on those, outputs car sharing schedules (plans) including pick-up and drop-off locations and times for each passenger, itineraries, etc.

3 Unlike current car sharing solutions, the IoT-enabled cars will be able to compute how costly it is to pick up a given customer, in terms of time, changes in current schedule, etc., and they will send this information to the “assignment” engine. The latter will then compute the optimal car-customer matching. Moreover, cars will be able to share information relevant to each other’s journeys. They will benefit from the openness of the IoT platform to receive relevant information from any device that is available in the network (traffic lights, drones, other car sensors, etc.) without the need for cars to know what each device is and/or how it operates.
4 Car sharing is part of the growing mobility-on-demand effort to re-think the transportation infrastructure of large urban areas. It is well-known that most urban vehicles are underutilized. A typical (urban driving) car would be confined to 20-30 km/h speeds and be parked 90% of the time.
1.2 Source

REQ-2018-0015-Use_case_Car_Sharing .

1.3 Actors

Vehicle owner / driver / passanger in the vehicle
For the vehicle owner it enables him/her to own a fleet of vehicles that can be shared among a number of customers (i.e., drivers and/or passengers). 

For customers (i.e., drivers and/or passengers)  it enable them to make use of a fleet of vehicles (either self-driving or not) shared amongst them. Moreover, it enables customers to specify pick-up and drop-off time-windows to increase flexibility and planning.
IoT platform provider

It operates an IoT platform which is collecting data from vehicles, roads, other participants in traffic present, and from surrounding associated infrastructure (traffic lights, cameras, etc.). Necessary information/data is provided to any devices that are subscribed to the IoT platform.
Car sharing service provider

Party that is providing Car Sharing Service (CSS) which runs in cloud. CSS collects requests from users (authenticated) and matches them with vehicles (users) and their destinations. For that, it will also make use of routing function, to lead user to the rendezvous point, where it will meet / be picked up by vehicle.

Communication Network supplier/provider/operator

Supplies and/or provides and facilitates connectivity between vehicles, roads and associated infrastructure. This covers both wireless (for example LTE, LTE-V2X, ITS-G5 and WAVE) and fixed connections. The Network supports receiving requests for data transfers with required latency and with required packet losses. It is not expected or mandated that single network operator provides all of connectivity.
IoT Devices manufacturer
Manufactures IoT devices that are embedded in a vehicles, roads and associated infrastructure, parking garage /terrain, traffic lights, as well as in devices used by other participants in traffic (pedestrians, cyclists). Each IoT device collects and sends data to IoT platform, and can receive data from platform.

1.4 Pre-conditions

The car sharing service can obtain vehicle info (current location, destination) and their preference whether they are offering car sharing or not. Moreover, the car rebalancing service can obtain information on the available vehicles on each known pickup points/parkings, and as well the maximum capacity of the known pickup points/parkings.
1.5 Triggers

Car sharing service is activated by any driver of vehicle, thus indicating that it is willing to provide this service. This information is passed on to the car sharing service.

The end-user that wants to make use of car sharing service, must indicate to car sharing service that it is looking for a ride, and indicate its destination.

1.6 Normal Flow 

1.) Vehicle driver (owner) indicates that it is willing to provide car sharing service.
2.) Vehicle sends its current location, destination, number of available places and maybe other conditions (dogs accepted or not, luggage accepted or not, …)  to the IoT platform.

3.) Parking pickup points/parking sends information to the IoT platform on the available vehicles on each known pickup points/parkings

4.) The IoT platform hosts the collected data from abovementioned sources, and upon request it will send it to AS (Application Server) where car sharing application (Car Sharing App) is running. Car sharing App is subscribed to the IoT data from all participants in traffic in urban area. 
5.) End-user looking for a ride send request to car sharing service for car sharing with (optimal arrival or departure time and) destination.

6.) Upon verification of request, CSS may request additional info from end-user (depending on conditions set by vehicle driver). If all criteria are met, CSS matches end-user to vehicle and send it location for pick-up to the IoT platform;
7.) Processed information from  App is sent back to IoT platform, and is made available to all Car sharing App subscribed participants in traffic.

8.) Each participant in traffic is responsible for interpretation and action based on received  App data.
1.7 Alternative Flow

None.

1.8 Post-conditions

Vehicle stays in car sharing mode until the car sharing provider or vehicle owner decide that the vehicle cannot support the car sharing service anymore;
1.9 High Level Illustration
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Figure 1: Example of IoT data streams and corresponding communication networks
1.10 Potential Requirements

1) The M2M system shall support the the car sharing  related data (for example location of  vehicles, or location of passengers) exchange between the vehicle and the platform
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