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Abstract: In last SA1 meeting the numbers in KPI table for vending machine use case was set within brackets due to concerns of the values. In this contribution the intent is to show a usage situation and some typical distances leading to assumptions for the KPI’s and by that justify them.
Discussion

The KPI’s for vending machine in table 5.11.6-1 in 22.855 is according to below

	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

	Ranging for Vending Machine
	[20cm]
	[10°]
	-
	[150ms]
	[5m]
	IC/PC/OOC
	LOS
	Static/ Moving

(<1m/s)
	[50ms]
	 -
	[10]


Distance Accuracy and Direction Accuracy:

In a typical scenario for a vending machine one or more people is standing in front of the vending machine. The ranging service needs to accurately choose the person in the right spot for doing the shopping. In the example below person A should be identified as the correct person and Person B and Person C should not be considered for payment. The distance of 20cm between A and B gives 10 degrees angular resolution. Larger distances than 20 cm (of about 1m distance from vending machine) needs to be identified. Proposal is to use 20 cm as distance accuracy and 10degrees as direction accuracy.

[image: image1]
Latency:

For interaction like payment etc 1 second could be seen as a reasonable time to get acceptance for payment. A first positioning time of 150ms would allow the payment to be finalised in 850ms. Propose to use the value of 150ms as latency. 
Effective Ranging and ranging interval:

If ranging can be done prior to the customer is at the vending machine there is a possibility for the application to verify that you are walking towards the vending machine and by that showing “intention to buy” and not just passing the vending machine. The ranging interval let the application follow you when walking towards the machine with an accuracy of 5cm (walking 1m/s). Propose to set the effective ranging to 5m and ranging interval to 50ms.
Number of concurrent ranging operation in an area:
In a crowed area there might be at least 10UE’s in proximity that needs to be tracked. Propose to use the number 10 for the number of devices that needs to be positioned concurrently. 
It might require other means to show the “intent” of shopping to then trigger payment to be done, but these are considered in the application domain and will not affect the ranging functionality as such. 

The proposal is to remove the brackets for the kpi’s accordingly.
**************** First Change ******************
5.11.6
Potential New Requirements needed to support the use case
The 5G system shall support mutual ranging, i.e. the two UE’s involved shall be able to range each other.
The 5G system shall be able to provide ranging service with following KPIs:
Table 5.11.6-1 – KPIs for ranging of UE’s in front of vending machine
	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

	Ranging for Vending Machine
	20cm
	10°
	-
	150ms
	5m
	IC/PC/OOC
	LOS
	Static/ Moving

(<1m/s)
	50ms
	 -
	10


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