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1 Use Case on Automated Parking 

1.1 Description

The concept of Valet Parking is widely used all over the world; for example, the more  luxurious hotels and restaurants, stores and other businesses. 
Once a customer arrives with his/her vehicle at the hotel, he/she gets out of the vehicle and hands over the car-keys to the hotel personnel, which will then drive the vehicle to its parking spot, relieving the customer from that task. In the meantime, the owner of the vehicle can e.g. check-in or attend a meeting. Likewise, the vehicle is returned by the hotel personnel upon the request of the relevant customer. Utilising the technology evolution of self-driving vehicles, it logical next step to also automate the valet parking concept, further referred to as Autonomous Parking, or AP.
In AP (see Figure 1), the autonomous vehicle will park itself after the driver has left the car (step 1) at a drop-off point, which may be located near the entrance of a parking lot. The autonomous vehicle will find an available parking spot (step 2) and drive and park itself (step 3). When the driver wants to leave the site, he/she will simply request from the autonomous vehicle to return by itself (step 4) to the collect point, using (for example) a smartphone app. 
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Figure 1: Automated Parking Sequence.

To navigate safely around the parking lot to its destination, the Automated Driving (AD) vehicle uses information about the environment around the vehicle. The vehicle can use its own functions and sensors to observe immediate environment, but it can also benefit from gathering additional data going beyond what its sensor can observe – like accessing IoT platforms which can provide data and functions based on IoT enabled sensors like parking cameras, as well as position info from other vehicles driving (or being parked) at parking. Furthermore, IoT platforms may provide information to support services for booking a parking place and arranging (automated) payment.
1.2 Source

REQ-2018-0012-Use_case_on_Automated_Valet_Parking.

1.3 Actors

Vehicle owner
Profits from the AP service by decreasing the required time to park the vehicle (shorter drive), or by choosing cheaper parking garage, or by increasing the probability of finding a free slot in the parking area and decreasing the probability of vehicle accidents in the parking area. 

IoT platform provider

It operates an IoT platform which is collecting data from vehicles, parking spots, roads, other participants in traffic present, and from surrounding associated infrastructure (traffic lights, cameras, etc.).

Autonomous Parking Service provider

Party that is providing Automated Parking Service (APS). It collects dat from different sources relvant for parking of the vehicle (from parking garage, or smart city on available parking spots in the street). It processes data and gives destination to AD vehicle where to park itself.
Communication Network provider

Provides connectivity between vehicles, roads, parkings and associated infrastructure. 
1.4 Pre-conditions

The vehicle supports autonomous driving, meaning it is capable of autonomously driving. 
1.5 Triggers

AP function (sending vehicle to park itself, as well as calling it back to pick up point) is activated by vehicle driver. 

1.6 Normal Flow 

1) The APS continuously collects data from vehicles, parking garages, smart city (on available parking spots), Vulnerable Road Users (VRU’s), smart city camera’s,…

2) When receiving request from end-user for finding a parking spot for particular vehicle, APS will determine which parking spots fulfils criteria or being part of end-user’s profile. For example, this can be ‘find closest garage’, ‘park on street’, ‘park on restaurant’s plot’,…

3) APS publishes, and subscribed vehicles get from oneM2M location of parking spots.

1.6.1 Example of data published by APS 

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

	Parking location
	Description

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

	+ stationID: uint32
	Unique station (vehicle) ID as defined in ETSI EN 302 637

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ latitude: WGS84 double
	Coordinate for parking space defined in ETSI EN 302 637

	+ longitude: WGS84 double
	Coordinate for parking space defined in ETSI EN 302 637

	+ altitude: WGS84 double
	Coordinate for parking space defined in ETSI EN 302 637


1.7 Alternative Flow

None.

1.8 Post-conditions

Vehicle stays in AP mode until it is removed from it by end-user, typically after picking up end-user.
1.9 High Level Illustration
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Figure 1: Process of finding a parking space and parking supported by M2M system (finding a place, driving to it, and parking)
1.10 Potential Requirements

4) The oneM2M system shall support the Autonomous Parking (AP) related data (for example available parking places and their location) exchange between the vehicle and the platform.
5) The oneM2M system shall support a common information model for AP including model for parking places – both in garage and in streets.
6) The oneM2M system should support a profile for parking with a consistent information model based on existing information models (e.g. ETSI ITS, DATEX and Sensoris).
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1.) “Find parking place for my car”





2.) “Here is location to park”
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