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Introduction
When the user completes the car/bicycle service, the Car/Bicycle service provider requires location information of the car/bicycle to maintain suitable number of car/bicycles among the parking lots. After the car/bicycle sharing service finished, current location information does not need to maintain. In this case, the last known location information is more efficient than current location information in application aspects for parking lots management for maintaining suitable number of Car/Bicycle. For this purpose, Car/Bicycle providers require to know last known location information of Car/Bicycle. They can estimate statistics such as number of cars, average driving time and so on for each parking lots. The can re-arrange Car/Bicycle among the parking lots with this statistics.
To support this use case, the following requirement can be derived.

[Requirement] 
The M2M System shall provide capability to select priority either last known location information or current location information for application on mobile things.such as cars, bicycles and so on.
-----------------------Start of change 1-------------------------------------------
1.1 Car/Bicycle Sharing Services

1.1.1 Description

As seen clearly, automation already penetrates all aspects of life even in our urban life. The goal of this use case is to describe several automation services which are occurred in different urban space in different life style, e.g. bicycle/car sharing services.
Brief Features of Services.

Car Sharing Service

Car Sharing is to offer a new service model for automobile transportation. Simply, Car Sharing is a self-service, on-demand alternative to car ownership; a service that is offered to urban residents (B2C) and businesses (B2B).

This service is mainly designed around a particular user profile - first of all, people who live in cities but do not drive a car every day and secondly tourists who visit cities but do not bring their car. Thus, people who need a car at short notice but take an alternative to car ownership.

The brief procedure of this service is:

1) joining the membership;

2) unlocking the car door;

3) driving away;

4) parking to any reserved spot provided by the service provider and/or public; and

5) paying as you drive (including gas, insurance, etc.).

Bicycle Sharing Service

Bicycle sharing service is also a new service in which bicycle are made available for shared use to individuals who do not own a bicycle. Generally, bicycle sharing service is organized by a local government agency but may be operated privately.

The procedure of this service is similar to the car sharing service, but different type of services such as healthcare service can be combined.

1.1.2 Source

oneM2M-REQ-2012-0132R01 Use Case: Car/Bicycle Sharing Services.

1.1.3 Actors
User

A user who makes use of the shared things which are cars or bicycles.

Sensors (or Sensor Devices)

Sensor Devices can vary based on usage, and do not have any direct communication interfaces to the M2M Service Platform:

· For Car Sharing Service - Door Control Sensor, Tire Pressure Sensor, Fuel Indication Sensor, GPS.

· For Bicycle Sharing Service - Lock Control Sensor, Accelerometer, Tire Pressure Sensor, Heart-rate Sensor.

Smartphone

A device which is an intermediate entity and is available to connect sensors to a M2M Service Platform. The basic role is similar to the general M2M gateway, but it has some sensors and some applications (navigation) itself that may be used by services.

M2M Service Platform

In charge of providing common functionalities for the M2M services. It is mainly in charge of collecting the status and configuration information of sensors and controlling them via the smartphone and/or M2M gateway.

M2M Service Providers

Companies which provide their own M2M services for the user through the M2M Service Platform. The M2M Service Providers can be multiple according to the types of services.

The providers include Car Sharing Service Provider, Insurance Company, Gas Station, Bicycle Sharing Service Provider, and Healthcare Service Provider.

1.1.4 Pre-conditions

See sub-case flows.

1.1.5 Triggers

See sub-case flows.
1.1.6 Normal Flow

Sub use case 1 - Car Sharing Case

Trigger

A user wants to make use of the car.

Pre-conditions

The user preliminary joins a membership of the Car Sharing Service.

Sensors built in the car are required to periodically (normal) and non-periodically (urgent) send sensor data to the M2M Service Platform based on the trigger defined by the M2M Service Providers. When the trigger conditions are finished, the sensors stop to send data to the M2M Service Platform.
The M2M Service Platform collects and manages data and configurations related to the services. Generally, each service has its own data and configuration set, simply called resources.

The M2M Service Providers in the service domain have a service agreement between each other for unified services.

The Smartphone has a navigation and car sharing application.
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Figure 6.12.6‑1: Car Sharing Normal Flow

Detailed Flow Descriptions

6) The Applications of each Service Provider in the service domain register and subscribe to changes of resources (or information) about the Car Sharing Service in the M2M Service Platform.

Since each resource in the M2M Service Platform is owned by the Car Sharing Provider, Insurance Company or Gas Station, if an application needs to access another resource, it shall request proper access right for the resources and that request will be granted if appropriately based on the service agreement.

7) As the user finds a shared car, he/she opens the car door and turns on the ignition using interfaces of the Smartphone such as Bluetooth and NFC, if the user is authorized.

8) The Sensors report the changed status to the M2M Service Platform via the Smartphone as a gateway when the specific condition is triggered (car is just being used).

9) The M2M Service Platform notifies the Car Sharing Service Provider of the changed status.

NOTE 1:
The Car Sharing Service Provider can update the situation that the car is being used on its website.

10) (Normal Reporting Case for managing the Service) The Sensors report the changed status to the M2M Service Platform via the Smartphone when the specific condition is triggered. (Periodic location reporting and car health check for maintenance reasons)

11) The M2M Service Platform notifies the Car Sharing Service Provider of the changed status.

NOTE 2:
Agreement on privacy policy of location is preliminarily confirmed.

12) (Urgent Reporting Case for handling any emergency) The Sensors report the changed status to the M2M Service Platform via the smartphone as a gateway when the specific condition is triggered (the fuel is low).

13) The M2M Service Platform immediately notifies the Car Sharing Service Provider of the changed status.

14) The Car Sharing Service Provider finds out the nearest Gas Station according to the received location information and service agreements between the Car Sharing Service Provider and Gas Stations, and the Provider sends the route information to M2M Service Platform.

15) The M2M Service Platform notifies the Smartphone of the route information.

16) After filling the fuel, the user virtually pays the fuel fee by using the Smartphone's NFC tag. The payment information is reported to the M2M Service Platform.

17) The M2M Service Platform notifies the Car Sharing Provider and the Gas Station of the payment information.

NOTE 3:
This procedure is for the Car Sharing Provider to pay to Gas Station the fuel fee instead of the user.

18) Afterwards, due to the low battery of the Smartphone (less than 30 % remain), the Smartphone reports the changed status to the M2M Service Platform.

19) The M2M Service Platform automatically changes the subscription and reporting attributes of the Sensors and the Car Sharing Service Provider.

EXAMPLE 1:
If the Platform changes the subscription attributes to "only emergency case", only emergency subscription case will be notified. The others cannot be notified, but at the end of service, will be sent in batch-mode.

20) As the user arrives at the destination, and turns off the ignition, the sensors report the accumulated information including location information and normal event subscription information, to the M2M Service Platform via smartphone. After the car turns of the ignition, the sensors may not send data any more.
21) The M2M Service Platform notifies the Car Sharing Providers and Insurance Company of the usage of the shared car.

22) The Insurance Company claims the insurance fee by writing onto the Car Sharing Service Provider's resource in the M2M Service Platform, in this case the Insurance Company preliminarily acquires proper access right to write the resource.

23) The M2M Service Platform notifies the Car Sharing Provides of the insurance fee.

Post-conditions

· The User will pay as he/she drive according to the recorded data.

· The Car Sharing Service Provider can update the position and status of the car on its website using the recorded data. Thus, next users can make use of the Car Sharing Service. 
· There are many parking lots to manage proper number of cars. Due to the vehicle sharing, certain parking lot may run out of cars or exceed. The Car Sharing Service Provider can move cars to maintain a suitable number of cars among the parking lots. 
Sub Use Case 2 - Bicycle Sharing Service

Trigger

A user wants to make use of the bicycle.

Pre-conditions

The user preliminary joins a membership of the Bicycle Sharing Service.

The sensors built in the car and in the smartphone are required to periodically (normal) and non-periodically (urgent) send sensor data to the M2M Service Platform based on the trigger defined by the Service Provider.

The M2M Service Platform collects and manages data and configurations related to the services. Generally, each service has its own data and configuration set, simply called resources.

The Smartphone has a navigation and bicycle sharing application.

The M2M Service Providers in the service domain have a service agreement between each other for unified services.
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Figure 6.12.6‑2: Bicycle Sharing Normal Flow

Detailed Flow Descriptions

24) The Applications in the service domain register the service and subscribe to changes of information about the Bicycle Sharing Service.

Since each resource in the M2M Service Platform is owned by the Bicycle Sharing Service Provider or Health Service Provider, if an Application needs to access another resource, it shall request proper access right to the resources and that request will be granted if appropriately based on the service agreement.

25) To unlock the bicycle, the user tags the locker of the bicycle through the NFC interface.

26) The Sensors report the changed status to the M2M Service Platform via the smartphone as a gateway when the specific condition is triggered.

EXAMPLE 2:
The bicycle is being used.

27) The M2M Service Platform notifies the Bike Sharing Service Provider of the changed status.

NOTE 4:
The Bicycle Sharing Service Provider can record the situation on its web-site that the car is being used.

28) (Normal Reporting Case for managing the Service) The heart-rate of the user is continuously collected by the heart-rate sensor on the handlebar, and the health-related information such as heart-rate, location, time is reported periodically to the Service Operator.

29) The M2M Service Platform notifies the Bicycle Sharing Service Provider and the Health Service Provider of the health Service information.

30) (Urgent Reporting Case for handling any emergency) While riding the bicycle, the tire pressure sensor detects the low pressure of the front tire, the information is immediately sent to the M2M Service Platform via the Smartphone with location information. 

31) The M2M Service Platform notifies the Bicycle Sharing Service Provider of the changed status. 

32) The Bicycle Sharing Service Provider finds out the nearest bike repair shop according to the received location information, and the Provider sends the route information to M2M Service Platform.

33) The M2M Service Platform forwards the route information to the Smartphone which has a navigation application.

34) Afterwards, due to the low battery of the Smartphone (less than 30 % remain), the Smartphone reports the changed status to the Service Operator. (Low battery indication)

35) The M2M Service Platform automatically changes the subscription attributes of sensors and the Bicycle Service Provider such as delay tolerance to reduce battery-consumption.

EXAMPLE 3:
If the Platform changes the subscription attributes to "only emergency case", only emergency subscription case will be notified. The others cannot be notified, but at the end of service, will be sent in batch-mode.

36) As the user arrives at the destination and parks to the reserved spot, the Sensor reports the accumulated information including location information and normal event subscription information to the M2M Service Platform via the Smartphone.

37) The M2M Service Platform notifies Bicycle Sharing Service Provide and Healthcare Service Provider of the usage of the shared bicycle.

Post-conditions

· The User may pay as he/she drive according to the recorded data (not for the public service case).

· The Bicycle Sharing Service Provider can update the position and status of the bicycle on its website using the recorded data. Thus, next users can make use of the Bicycle Sharing Service. 
· There are many parking lots to manage proper number of bicycles. Due to the bicycle sharing, certain parking lot may run out of cars or exceed. The Bicycle Sharing Service Provider can move cars to maintain a suitable number of bicycles among the parking lots. 
1.1.7 Alternative Flow

None.

1.1.8 Post-conditions

See sub-case flows.

1.1.9 High Level Illustration
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Figure 6.12.9‑1: Car/Bicycle Sharing High Level Illustration

1.1.10 Potential Requirements

38) The M2M System shall support integration of mobile/portable user owned equipment (e.g. smartphone) as M2M Gateway and/or Device.

39) The M2M System shall support distinguishing multiple event levels for reporting and handle them differently ([i.2] OSR-032).

NOTE:
For example, the event levels may be divided into normal and urgent events.

40) Based on the condition of the M2M Gateway and/or Device, the M2M System may change the reporting (or subscription) mechanisms and/or configurations related to a service ([i.2] OSR-033).

41) The M2M System shall support processing of access right requests to a resource and grant the requests if required conditions are met.
42) The M2M System shall provide capability to select priority either last known location information or current location information for application on mobile things.such as cars, bicycles and so on.
-----------------------End of change 1---------------------------------------------
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