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1. Background 
In last SA1 meeting, the numbers in the KPI table of smart vehicle key were marked in square bracket due to concerns on the value. In this contribution, we try to analyze and justify these values, and suggest removing the square brackets.

 2. Discussion 
The KPIs for smart vehicle key is defined in Table 5.1.6-1 in 22.855, as cited below:

Table 5.3.6-1 – KPIs for smart vehicle key
	Ranging scenario
	Ranging Accuracy 
(95 % confidence level)
	Availability
	Latency 
	Effective Ranging distance, Coverage, NLOS/LOS, Relative UE velocity, Ranging interval, Number of concurrent ranging operation for a UE, Number of concurrent ranging operation in an area

	
	Distance Accuracy 

	Direction Accuracy

	
	
	Effective Ranging distance
	Coverage 
	NLOS/LOS
	Relative UE velocity 
	Ranging interval
	Number of concurrent ranging operation for a UE
	Number of concurrent ranging operation in an area 

	Smart Vehicle Key
	[1]m
	-
	[95 %]
	[50ms]
	[100m]
	IC/PC/OOC
	-
	Static/ Moving
(<1m/s)
	-
	 -
	[40]UEs/

(104m2)


In lock and unlock scenario, user’s experience and security issues need to be balanced. There are several requirements need to be considered:

1) The vehicle should be unlocked and keep unlocked, when the UE is within a certain distance (e.g., 1 meter) to any door of the vehicle. So that user can get friendly experience.

2) The vehicle should be locked and keep locked, when the UE is out of a certain distance to all doors (e.g., 3 meters). So that the vehicle can keep safe.

3) The vehicle should keep the same status, when the UE moves to a certain distance range (e.g., from 1 meter to 3 meters) to the closest door, in case the vehicle switches status to often.
4) 
Distance Accuracy: 

Above requirements need Ranging service to detect the smart key’s position and measure the distance of 1 meter accurately, which need a distance accuracy of lower by one order of magnitude than 1 meter, i.e., 10 cm. 


Availability:

99% availability will ensure a user-friendly experience for predicting moving UE’s position.

Latency:

Considering the user can move at 2 m/s and the distance accuracy is 10 cm, the time budget would be 50 ms (10cm / (2m/s) = 50ms). 
Effective Ranging distance

We assume: 

1) A vehicle can be 10 meters long.

2) Ranging service should measure a distance of 10 meters to the vehicle.

3) Ranging service application needs at least 5 seconds to get ready to unlock the vehicle, even when the user is running at 2m/s.

Effective Ranging distance should ensure that the vehicle standby to unlock in time. So, effective ranging distance should be 30 m. 

Ranging Interval:

Ranging interval should ensure that the measured result is still valid (with sufficient accuracy) during this period when user moves. For 2m/s user movement, 25ms ranging interval corresponds to 5cm distance change, which is acceptable for 10cm distance accuracy.  

Number of concurrent ranging operation for in an area:

A standard parking slot is about 40 m2. A parking place of 104 m2 can support 250 vehicles. We assume 20% of all the vehicles need ranging service at the same time of rush hour. So, the number of concurrent ranging operation in this parking place should be 50.

3. Proposal
Proposal：The square brackets in table 5.3.6-1 in 22.855 are removed.

**************** First Change ******************
5.3.1
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 approaching or not. When the key is approaching to the vehicle, it will be automatically unlocked; when the key is in the vehicle, the vehicle can be automatically started; when the key moving away from the vehicle, the vehicle will be automatically locked.
In this case it is assumed that a standard parking slot is about 40 m2, and a parking place of 104 m2 can support 250 vehicles. We assume 20% of all the vehicles need ranging service at the same time of rush hour. So, the number of concurrent ranging operation in this parking place should be 50.
In lock and unlock scenario, user’s experience and security issues need to be balanced. There are several requirements need to be considered:

1) The vehicle should be unlocked and keep unlocked, when the UE is within a certain distance (e.g., 1 meter) to any door of the vehicle. So that user can get friendly experience.

2) The vehicle should be locked and keep locked, when the UE is out of a certain distance to all doors (e.g., 3 meters). So that the vehicle can keep safe.

3) The vehicle should keep the same status, when the UE moves to a certain distance range (e.g., from 1 meter to 3 meters) to the closest door, in case the vehicle switches status to often.
Above requirements need Ranging service to detect the smart key’s position and measure the distance of 1 meter accurately, which need a distance accuracy of lower by one order of magnitude than 1 meter, i.e., 10 cm.
Ranging interval should ensure that the measured result is still valid (with sufficient accuracy) during this period when user moves. For 2m/s user movement, 25ms ranging interval corresponds to 5cm distance change, which is acceptable for 10cm distance accuracy.  
Latency of 50 ms is needed to achieve 10 cm distance accuracy when the UE is moving at 2 m/s.
In extreme cases, a vehicle can be 10 meters long, and the ranging service need to measure 10 meters to the vehicle. Considering the ranging application needs at least 5 seconds to get ready to unlock the car, the ranging service should be active 10 meters before the user arrive at the unlock point, if he is running at 2 m/s. So, the total active ranging service distance should be 30 meters.
99% availability will ensure a user-friendly experience for predicting moving UE’s position.
5.3.3
Service Flows

A typical service flow is as following:
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Figure 5.3.3-1 use case for the smart vehicle key
· For unlock case: 

Alice is walking out of the Shopping mall with her smart phone. Alice’s car discovers the Alice’s smart phone 
Alice’s car connects to Alice’s smart phone after successful authentication and authorization between them.
Alice is walking towards to her car based on the location information provided on her smart phone.
The car is unlocked when it detects Alice has approached within certain distance (e.g., 1 meter)
· For lock case:

Bill stops his car in the parking spot.
Bill is walking out of his car with his smart watch and moving away from his car.
The can is locked when it detects Bill has got out of a certain distance (e.g., 3 meters).
· For engine start case:

(Assuming that Jack’s car is already connecting to Jack’s smart phone)
Jack is approaching to his car within certain distance (e.g., 1 meter) 
Jack’s car is unlocked 
Jack is getting closer to his car within e.g., 0.5 meters or Jack is getting into his car.
5.3.6
Potential New Requirements needed to support the use case

Table 5.3.6-1 – KPIs for smart vehicle key
	Ranging scenario
	Ranging Accuracy 
(95 % confidence level)
	Availability
	Latency 
	Effective Ranging distance, Coverage, NLOS/LOS, Relative UE velocity, Ranging interval, Number of concurrent ranging operation for a UE, Number of concurrent ranging operation in an area

	
	Distance Accuracy 

	Direction Accuracy

	
	
	Effective Ranging distance
	Coverage 
	NLOS/LOS
	Relative UE velocity 
	Ranging interval
	Number of concurrent ranging operation for a UE
	Number of concurrent ranging operation in an area 

	Smart Vehicle Key
	10 cm
	-
	99 %
	50ms
	30m
	IC/PC/OOC
	-
	Static/ Moving
(<2m/s)
	-
	 -
	50UEs/

(104m2)


************* End of First Change ***************
