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Abstract: Vending machines are very popular in many places. To further improve the usability and ease of shopping, in those a ranging mechanism can be implemented to ensure that the person selecting the product is the person who will be charged for it.
**************** First Change ******************
5.x
 Ranging of UE’s in front of vending machine
5.x.1
Description
Vending machines are popular on many public places. A lot of work has been done in improving the shopping experience. Contactless payment is one of those. Since most phones have some type of payment, a further enhanced experience can be created if the UE of the person who is going to buy goods can be accurately ranged in front of the vending machine. Additional authentication and authorisation of the user prior to taking payment can then be enabled.
5.x.2
Pre-Conditions

In a subway station there are a lot of people moving around and multiple vending machines. Bob has decided to buy a soda from one of them. The vending machines has the capability to accurately and with high precision determine which of all UE’s that are right in front of the vending machine. Bobs phone also has the ranging functionality as well as possibility to do mobile payment. The vending machine might be in out of coverage area. The vending machine is located in a busy subway station and there may be in the magnitude of 10 other UE’s in the vicinity that can have same ranging functionality.
5.x.3
Service Flows

Bob walks up to the vending machine and decides what soda he should buy. Since he is determined (by the vending machine) to be in the right position in front of the machine, he will be allowed to do the selection and his mobile wallet will be deducted accordingly. 
5.x.4
Post-Conditions

The experience of buying the soda is safe and effortless
5.x.5
Existing features partly or fully covering the use case functionality
There are several online and offline methods for mobile payment, and this is not described here.
5.x.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 also support ranging in an out of coverage scenario.
	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 Maschine
	20cm
	10°
	-
	150ms
	5m
	IC/PC/OOC
	LOS
	Static/ Moving

(<1m/s)
	50ms
	 -
	10


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