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1. Background 
In last SA1 meeting, the numbers in the KPI of Finding items in a Supermarket 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 Finding items in a Supermarket is defined in 5.4.6 in 22.855, as cited below:

5G system shall be able to support Ranging service a maximum of [500UEs] simultaneously with service latency less than [100ms] in the service area with radius less than [100 m]

Editor’s Note: the radius value is up to the determination of Ranging distance. 

The 5G system shall be able to support Ranging service with less than [1m] distance accuracy at the UE speed up to 3km/h.

The 5G system shall be able to support Ranging service with less than [20 degree] direction accuracy at the UE speed up to 3km/h.

The 5G system shall be able to support Ranging service with service availability in reach [>95%].

The 5G system shall be able to support Ranging service at a maximum distance of [100m].

The 5G system shall be able to support a maximum of [10UEs] at the same time. 

Distance Accuracy: 
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We assume that shelves in supermarket are 50 cm wide.

If the distance accuracy is larger than the width of the shelves, the Ranging service would guide the user to a wrong aisle. So, distance accuracy of 50 cm is necessary. 

Direction accuracy: 
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Alice is walking to the aisles with the distance of about 2 meters. She needs to choose an aisle to get her desired item. She cannot see the desired item, because it’s deep in the aisle, about 5 meters(r) to her. Alice needs to use ranging service to find the right aisle. 

It’s assumed that the shelves are 50 cm(d) wide. If the direction mistake is larger than 5.73 degree (d/r*180/PI), Ranging service would guide to a wrong aisle.

So, direction accuracy of 5 degree would be necessary. 

Latency: 

1 second total latency is satisfying to user, which is from user clicking searching button to the app giving out the item’s position. 

The server of supermarket takes 100 ms to give information of the item. 

Round trip transmission takes about 200 ms. 

The phone takes 130 ms to pair with the item.

The app takes 67 ms (2 frames of display) to display the position.

So, the time budget would be about 500 ms (1s – 100ms – 200ms – 130ms – 67ms = 503ms). 

Availability:

95% availability will ensure a user-friendly experience for Finding items in a Supermarket.

Maximum distance of Ranging service:

Distance of 100 meters of ranging service would ensure a user to find his/her desired item in a large supermarket.

Number of concurrent ranging operation: 
It is assumed that Ranging distance is 100m. So, the coverage that a user/UE performing Ranging service is a circle with 100m radius (S1=3.14*104 m2).
A ranging service area of a supermarket can support 500 people at the same time. We suppose 20% of them need ranging service. There would be 100 UEs using Ranging service at the same time.

3. Proposal
Proposal：The square brackets in table 5.4.6-1 in 22.855 are removed.

**************** First Change ******************
5.4.1
Description

Most supermarkets are large and have an extensive product range which makes it difficult for customers to find their desired items straightaway. Customers regularly take detours inside the store in order to find a particular product. 
Customers can download a mobile app which can help them to seek desired items in a supermarket. The mobile app can show the distance and direction between the mobile phone and the desired items. And thus, the customer can always take the best and shortest route to their desired items. 
It is assumed that: 
· Ranging distance is 100m. So, the coverage that a user/UE performing Ranging service is a circle with 100m radius (S1=3.14*104 m2). 
· Shelves in supermarket are 50 cm wide.
To ensure the user to find the right aisle of the desired item, the distance accuracy of the ranging service would be 50 cm, which is shown in figure below:
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Figure 5.4.1-1: distance accuracy should ensure the user to find the right aisle
It’s assumed that the shelves are 50 cm(d) wide and the item is 5 meters away from Alice. If the direction mistake is larger than 5.73 degree (d/r*180/PI), Ranging service would guide to a wrong aisle. So, the direction accuracy of the ranging service would be 5 degree, which is shown below:
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Figure 5.4.1-2: direction accuracy should ensure the user to find the right aisle
The time budget would be 500 ms to ensure 1 second total latency, because the application needs 500 ms to show the information on the UE.
95% availability will ensure a user-friendly experience for Finding items in a Supermarket.
A ranging service area of a supermarket can support 500 people at the same time. We suppose 20% of them need ranging service. There would be 100 UEs using Ranging service at the same time.
5.4.6
Potential New Requirements needed to support the use case







Table 5.4.6-1 – KPIs for finding items in a supermarket
	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 

	Finding Items in a supermarket 
	50 cm
	5 degree
	95 %
	500ms
	100m
	IC/PC/OOC
	-
	Static/ Moving
(<1m/s)
	-
	 -
	100 UEs/

(3.14*104m2)


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