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Abstract: To add and clarify the requirement of Ranging Interval in Touchless Self-checkout Machine Control Use Cases in TR 22.855

**************** Proposed Change ******************
[bookmark: _Toc56775288]5.6.1	Description
Currently, self-checkout machines could be found in almost every supermarket. If someone wants to use a self-checkout machine to pay for goods, he/she needs to click, slide or drag on the screen/keyboard to finish a series of control procedure until the payment is successful. However, because of the control device is a public device, it means that everyone can use it, so as to many people have to touch and use a same machine. This type of public touch mode would be risky, especially during the outbreak of a pandemic. For example, if an infected user leaves virus that may cause disease on a self-checkout machine through touching, then there would be a great health risk for subsequent users who may touch the public control device. 
To deal with this problem, self-devices such as mobile phones could be utilized to obtain the control authority from a public device, e.g. a public self-checkout machine, and perform interactive operations to indirectly control the public device, as shown in Fig 5.6.1-1. 
[image: shouj]
Figure 5.6.1-1 Illustration of touchless self-checkout machine control Use Case
In this case, UE needs to obtain an authority when it is close to a public self-checkout machine. So timely and reliable ranging would be required to trigger the authority procedure and to improve user experience. For example, when a UE finds there is a self-checkout machine nearby (already within an authority area of a public self-checkout machine, e.g. the distance between the UE and the machine is less than 1m), the UE can trigger a corresponding procedure to obtain the authority to get control interface and indirectly control the machine, as shown in Fig 5.6.1-2.

[image: 12345]
Figure 5.6.1-2 Illustration of touchless self-checkout machine control Use Case
In this case, ranging services need to be done frequently to obtain an effective distance between a user and a self-checkout machine. For example, considering that the requirement of relative UE velocity is 1m/s, 100ms ranging interval will be needed to guarantee that the maximal deviation between a non-realtime ranging result and a realtime ranging result is less than 10 cm.

Given that people occasionally go to supermarkets, this type of Ranging service can be turned on and off on demand. For example, when a customer enters a supermarket, a touchless self-checkout service can be enabled. When the customer leaves the supermarket, the service is disabled. In this way, the unnecessary ranging service can be avoided and the power consumption of UE can be reduced.
[bookmark: _Toc56775289]5.6.2	Pre-conditions
A supermarket has a public self-checkout machine.
A user does not want to click, slide or drag on the screen of the public self-checkout machine considering the health risk during a pandemic period.
The user has a smartphone and wants to use the smartphone to control the self-checkout machine to finish the payment.
[bookmark: _Toc56775290]5.6.3	Service Flows
Dorina heads for a self-checkout machine in a supermarket.
Dorina’s smartphone is aware that there is a self-checkout machine nearby, i.e. the UE is in the authority area of a public self-checkout machine now.
The UE triggers an authority procedure to obtain the authority from the self-checkout machine.
The UE shows an interactive interface for Dorina to interact with.
Dorina presses a button on the shown interface on her smartphone, e.g. “purchase”, and corresponding purchase procedure then is triggered on the self-checkout machine accordingly.
[bookmark: _Toc56775291]5.6.4	Post-conditions
Dorina indirectly controls the self-checkout machine through her smartphone and finishes the payment.
[bookmark: _Toc56775292]5.6.5	Existing features partly or fully covering the use case functionality
None.
[bookmark: _Toc56775293]5.6.6	Potential New Requirements needed to support the use case
[PR 5.6.6-1] The 5G system shall be able to enable or disable the Ranging service.
[PR 5.6.6-2] The 5G system shall be able to provide ranging service with following KPIs:
Table 5.6.6-1 – KPIs for touchless self-checkout machine control
	Ranging scenario
	Ranging Accuracy 
(95 % confidence level)
	Availability
	Latency 
	Coverage, environment of use, Relative UE velocity, Ranging interval, Number of concurrent ranging operation for a UE, Number of concurrent ranging operation support in 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 support in area

	touchless self-checkout machine control
	10
cm
	-
	99%
	50
ms
	1m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	-
100ms
	-
	=



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