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1 Use Case on Car rebalancing service 

1.1 Description

1 The driverless car rebalancing service is targeted to offer rebalancing of several Autonomous Driving (AD) vehicles distributed over several pickup points within a car sharing concept. This is situation that can arise when a large number of customers (end-users) are making use of car sharing service. One example of this is early morning where end-users will take shared vehicles to go to train station, or when they go for a sports game. Shared cars will be present in large numbers at given location.
2 That can lead us to situation that there are more shared vehicles at one location, while later they might be needed somewhere else. 

3 That is why it is important to have car relalancing, capability of AD vehicles to drive without passangers to location where they will be needed. 

4 Whether there is a need for vehicles to drive without passengers to another location or not is determined by Car Rebelancing Service (CRS) which is extansion of Car Sharing Service (CSS (see relevant use case)).

5 CRS is coupling data from CSS (request for car sharing), and mostly other sources of data in order to proactively trigger car rebalancing. That input will include:

· probabilistic & historical data from car sharing
· information on major events like concerts, sports games, where a large number of people can be expected to make use of car sharing. This includes start/ end times of event, number of visitors, location of events, timetables of public transport, …
· Get actual weather information from internet.
6 The key benefits of the car rebalancing use case is increased availability of vehicles in real time, i.e., min. response time between request and delivery.
1.2 Source

REQ-2018-0016-Use_case_Car_Rebalancing .

1.3 Actors

Vehicle owner 
The car rebalancing service provides increased availability of vehicles in real time, i.e., min. response time between request and delivery, resulting in increased end-users satisfaction with service.
IoT platform provider

It operates an IoT platform which is collecting data from vehicles, roads (busy/not busy), historic CSS data, and other sources that can it can use to predict the need for rebalancing. 
Car Rebalancing Service provider

Provides the car rebalancing service. The car rebalancing service collects information on the available vehicles on each known pickup points. If rebalancing is needed (i.e., vehicles need to be redistributed) then it will make use of routing and motion planning function, to lead the vehicles to the selected pickup points/parking. 

Communication Network provider

Provides connectivity between vehicles, roads and associated infrastructure, and also to other data sources (which data sources are used is matter of how CRS provider is implementing its service). It is not expected or mandated that single network operator provides all of connectivity.
1.4 Pre-conditions

The car rebalancing service can obtain current shared vehicles info (current location, destination), historic data from CSS, as well as data from other sources (university schedulers, concert agenda, sport game info, weather info,…).
1.5 Triggers

CRS is continuously monitoring the actual state of shared vehciles, and predicts upcoming need for shared vehciles. Other triggers are possible – for example it can be activated when it is observed that not enough vehicles are available (according to pre-defined threshold) at pickup points/parkings or when a higher (than a predefined threshold) number of vehicles is parked at a pickup point/parking.

1.6 Normal Flow 
1) CRS monitors number of shared vehicles that are not occupied. 

2) Based on prediction of need (coming from CSS and other sources), CRS will per vehicle calculate vehicle’s next location (where they need to get), and send to each of vehicles its new destination.
3) Vehicle drives and parks at new location.

1.6.1 Example of data published by CRS 

Here we present example of data (name-type-value) that can be used.
	PathToNextPickup / Parking Point
	

	+ stationID: uint32
	Vehicle unique ID, defined in ETSI EN 302 637

	+ generationTimestampUTC: uint64
	When was command given to start rebalancing

	+ destinationLatitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ destinationLongitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ path: t.b.d. (waypoints?)
	Optional data – for example that can be command – avoid toll roads.


1.7 Alternative Flow

None.

1.8 Post-conditions

Vehicle stays in car rebalancing mode until the car rebalancing service provider or vehicle owner decide that the vehicle cannot support the car rebalancing service anymore;
1.9 High Level illustration 

[image: image1]
Figure 1: Example of rebalancing cars
1.10 Potential Requirements
1) The oneM2M system shall support the the Car Rebalancing data (vehicle’s next location, ...) exchange between the vehicle and oneM2M platform.
2) The oneM2M system shall support a common information model for Car Rebalancing including vehicle state and target destination (endpoint).

3) The oneM2M system should support a profile for Car Rebalancing with a consistent information model based on existing information models (e.g. ETSI ITS, DATEX and Sensoris).
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