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Abstract: This contribution proposes a new use case and requirements on discovery of available parking lots via RAN-based sensing.

---------- Use Case template ----------
5.X	Use case on discovery of available parking spots
5.X.1	Description
As of now, there exists a service of informing users of available parking spots. When parking spots are searched around a target destination area where a user is planning to visit, the service provides a location of parking lots and the availability of free parking spots. For each parking spot, whether it is free or occupied can be detected by e.g. magnetic sensors, camera etc. installed over there. AI/ML can also be used for improving the accuracy of discovering the available parking spots with image recognition. Nonetheless, if the 5G system is capable of discovering available parking spots, several benefits can be foreseen. In particular, if base stations deployed around a parking lot are capable of sensing by themselves to discover available parking spots, an operator can provide the available parking spot information to service application providers who offer the available parking lot information to their application users. The operator can leverage the existing base station coverage and infrastructure to provide the parking spot availability. From parking lot owner’s viewpoint, the infrastructure costs can be saved, since they don’t have to install the hardware to detect parking spot availability (e.g. camera, magnetic sensor, wired connection for sensors, etc.). Therefore, the discovery of available parking spots is seen as a viable use case for base station-based sensing.
5.X.2	Pre-conditions
The following pre-conditions and assumptions apply to this use case:
-	Base stations cover the parking lots within their service area.
-	Parking lots and parking spots do not have UE functionality and so cannot access the 5G system.
-	Mobile Network Operator (MNO) #A has a contract with Parking Lot Navigation Service Application Provider #1 (called Service Application Provider #1 hereafter) who provides the information of available parking spots to the user.
-	User #A plans to travel to a destination via a vehicle.
-	User #A wants to check for free parking spots or parking garage close to its destination or current location.
5.X.3	Service Flows
1.	User #A application searches for a location of a free parking spot or parking garage close to its current location or its intended destination.
2.	Service Application Provider #1 identifies one or multiple parking lots in the vicinity of User #A’s current location or intended destination.
3.	For each identified parking lot Service Application Provider #1 requests MNO #A to provide the sensing result of the parking lot area.
4.	Based on the location information provided by SP#1, MNO #A performs sensing via 5G system 
5.	MNO #A provides Service Application Provider #1 with the sensing result.
6.	Based on the sensing result Service Application Provider #1 identifies available parking spot(s) and provides those to User#A.


Figure x.1.3-1:	Discovery of available parking lots
5.X.4	Post-conditions
User #A is provided with the available parking spots and can select one as the final destination. The selected parking lot can be set as the destination via the navigation system.
5.X.5	Existing features partly or fully covering the use case functionality
None
5.X.6	Potential New Requirements needed to support the use case
[PR. X.1.6 - 001] 	 The 5G system shall be able authorize a 3rd party to request sensing information results.
[PR. X.1.6 - 002]	 The 5G system shall be able to collect sensing measurement data from base stations of a certain target area, based on the target location information provided by the authorised 3rd party. 
[PR. X.1.6 - 003] The 5G system shall be able to provide the sensing results to the authorised 3rd party. 
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