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Abstract: This contribution proposes a use case about Smart Vehicle Key for the FS_Ranging TR 22.855.

===================Proposed Changes==========================

X	Smart Vehicle Key
X.1	Description
The smart key allows the driver to keep the key pocketed when unlocking, locking and starting the vehicle. Vehicles with a smart-key system can distinguish whether the user carrying the key is nearby or not. When the key is coming near to the vehicle, the vehicle will be automatically unlocked; when the key is in the vehicle, the vehicle can be automatically started; when the key moving away the vehicle, the vehicle will be automatically locked.
There may be a lot of vehicles parking near to each other in a public parking lot. In addition, the keys nearby a given vehicle can also be many. Both the vehicle and the key should be able to discover each other correctly. The ranging should be accurate enough so the key can correctly lock, unlock and start the vehicle. The latency of discovery and ranging should be short enough so the vehicle can be locked once people leave the vehicle, and people do not need to wait at the door of the vehicle. 
X.2	Pre-conditions
Alice’s car supports the smart key system, and is Ranging enabled. 
Alice sets his smart phone/wearable device as the smart key for his vehicle.
X.3	Service flow
A typical service flow is as following:
	1. Alice’s car keeps discovering Alice’s smart phone/wearable device;
	2. If Alice’s car discovers Alice’s smart phone/wearable device, the car performs ranging to measure the distance to the smart phone/wearable device;
X.4	Post-conditions
Alice’s car is locked, unlocked or started depending on the ranging results.
X.5	Challenge to 5G System
The challenge of the use case to 5G system includes the following aspects:
The 5G system shall be able to enable UEs to discover and authenticate each other with distance estimation error < 5 meter.
The 5G system shall be able to support secure ranging.
The 5G system shall be able to support ranging in basement parking where 5G may be out of coverage.
The 5G system shall be able to support more than 40 UEs initiating ranging simultaneously and with service latency < 50ms.
The 5G system shall be able to prevent relay attack.
The 5G system shall be able to support ranging with 1m distance accuracy at the UE speed up to 3km/h.
The 5G system shall be able to support ranging with service availability >95%.
The 5G system shall be able to support ranging with ranging distance [0-100] meter.

