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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 customer. It 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 will 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). That will say – which vehicle is assigned to particular customer, what are pick-up and drop-off locations and times for each passenger, itineraries, etc.

3 Unlike current car sharing solutions, the IoT-enabled shared 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 Car Sharing Service (CSS), which will then compute the optimal car-customer matching. 
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 
For the vehicle owner, car sharing enables better utilization of a fleet of vehicles - that can be shared among a number of customers (i.e., drivers and/or passengers).

Passanger in the vehicle
For customers (i.e., drivers and/or passengers)  it enables them to make use of a fleet of vehicles (either self-driving or not) without actually owning a vehicle. Effectively customer can have ‘subscription’ to car sharing service. 

IoT platform provider

It operates an IoT platform which is collecting data from vehicles, CSS and customers. 
Car sharing service provider

Party that is providing Car Sharing Service (CSS) which runs in cloud. CSS collects requests for car sharing from users  and matches them to available vehicles and their current states (actiualo location, destination, times,…). CSS 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

Provides connectivity between vehicles, users and CSS. It is not expected or mandated that single network operator provides all of connectivity.
1.4 Pre-conditions

The CSS can obtain current shared vehicle info (current location, destination, available capacity (numer of people it can still take,….)) and their preference whether they are offering car sharing or not.
1.5 Triggers

CSS is activated by owner of a vehicle, thus indicating that it is willing to provide this service. Owner of the vehicle can also put some limitations on car sharing – for example ‘not more than 2 people in vehicle’, ‘dogs accepted’, ‘driving only within city limits’, …
The end-user that wants to make use of car sharing service must indicate to CSS that it is looking for a ride, its pickup location, pickup time, destination and arrival time. Also it will be possible to set other requirements like for example ‘do not want to share ride’,…s
1.6 Normal Flow 

1.) Vehicle owner indicates to CSS that it is willing to provide car sharing service.
a. Part of this step is also set of conditions that define what are limitations to sharing this vehicle (as mentioned in previous section).

2.) Shared vehicle sends its current location, state (speed, heading), destination, number of available places in vehicle, state of trunk (how much more luggage can fit),… 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 CSS who is subscribed to it.
5.) End-user looking for a ride sends a request to CSS for car sharing with preferred arrival and/or departure time and pickup location and/or destination.

6.) Upon verification of end-user 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 a vehicle and sends to the IoT platform location for pick-up of given end-user.
7.) End-user get information on pickup location, pickup time and information on the vehicle (type, color,…).
1.6.1 Example of data published by CSS 

Here we present example of data (name-type-value) that can be used. CSS is publishing this on oneM2M platform after processing collected data: request from end-users, state of shared vehicles, preferences of vehicle owners.
	Obstacle detection
	Description

	+ messageID: uint8
	Unique message ID, as defined in ETSI EN 302 637

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds), when CSS has sent this message.

	+ vehicleType: (1..225) int
	Type of shared vehicle, defined in ETSI EN 302 637, for example ‘van, ‘car’, ‘bus’,.

	+ vehicleInfo: Array (string)
	Additional descriptive info on vehicle like license plate, color, …

	+ latitudePickup: WGS84 double
	Pickup location, defined in ETSI EN 302 637

	+ longitudePickup: WGS84 double
	Pickup location, defined in ETSI EN 302 637

	+ pickupTimeStart: uint64
	Start (earliest) time when car will be present at pickup location.

	+ pickupTimeEnd: uint64
	End (latest) time when car will be present at pickup location.

	+ latitudeCurrent: WGS84 double
	Current location, defined in ETSI EN 302 637

	+ longitudeCurrent: WGS84 double
	Current location, defined in ETSI EN 302 637

	+ latitudeArrival: WGS84 double
	Destination location, defined in ETSI EN 302 637

	+ longitudeArrival: WGS84 double
	Destination location, defined in ETSI EN 302 637

	+ pickupTimeStart: uint64
	Start (earliest) time when car will be present at destination location.

	+ arrivalTimeEnd: uint64
	End (latest) time when car will be present at destination location.

	+ heading: WGS84 (0..360) 
	Current heading, defined in ETSI EN 302 637


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 will not support the CSS 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 data exchange between the vehicle, CSS, end-users and oneM2M platform.
2) M2M system shall support a standardized information model for Car Sharing including vehicle state pickup and target destinations (endpoint).

3) OneM2M should support a profile for Car Sharing with a consistent information model based on existing information models (e.g. ETSI ITS, DATEX and Sensoris).
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