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1. Background 
In last meeting we discussed a requirement to enable or disable the ranging service. What the 5GS enable/disable ranging service based on is not clear. So, some explanation is needed.
Ranging interval is necessary for distance accuracy. The KPI of interval shall be added to the KPI table.
2. Discussion 
2.1. Enable or disable ranging
It’s just mentioned in 5.6.6 that the 5G system shall be able to enable/disable the ranging service. Is relevant to add some explanation to help stage 2 to understand this requirement.
Thus, we suggest:
Proposal 1: add the following explanation to the requirement of touchless self-checkout machine control:
[PR 5.6.6-1] The 5G system shall be able to enable or disable the Ranging service.

NOTE: The Ranging service can be enabled or disabled based on e.g., UE presence in a specific area required by the ranging service.
2.1. Ranging interval
Ranging interval should ensure that the measured result is still valid (with sufficient accuracy) during this period when user moves. Distance corresponded by ranging interval cannot be bigger than half of distance accuracy.
Thus, we suggest:
Proposal 1: add KPI for interval in use cases of Vehicle Key, Finding items in a supermarket, Hands Free Access.

Interval time = 0.5*distance accuracy / relative UE velocity
**************** First Change ******************
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.

NOTE: The Ranging service can be enabled or disabled based on e.g., UE presence in a specific area required by 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)
	-
	-
	=


************* End of First Change ***************
**************** Second Change ******************
5.3.6
Potential New Requirements needed to support the use case
[PR 5.3.6-1] The 5G system shall be able to protect privacy of a UE and its user, ensuring that no identifiable information can be tracked by undesired entities during Ranging.

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
	10cm
	-
	99 %
	50ms
	30m
	IC/PC/OOC
	-
	Static/ Moving
(<2m/s)
	25ms
	 -
	[50]UEs/

(104m2)


************* End of Second Change ***************
**************** Third 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.
Ranging interval should ensure that the measured result is still valid (with sufficient accuracy) during this period when user moves. For 1m/s user movement 250ms ranging interval corresponds 25cm distance change, which is acceptable for 50cm distance accuracy.
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.
************* End of Third Change ***************
**************** Forth Change ******************
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)
	250ms
	 -
	100 UEs/

(3.14*104m2)


************* End of Forth Change ***************
**************** Fifth Change ******************
5.7.1
Description

Hands free access is a better alternative to manual operations, especially in some public area. On one hand, it avoids many touches on public facilities so that they can keep clean for a long time. On the other hand, auto and smooth mechanism is good for public facilities’ life extension. 
For example, hands free access can be used for opening the door. Once user takes unlocking devices with built-in ranging module, such as smart phones, smart watches, etc. The door with ranging module can automatically unlock and open according to the distance between the user and the door. Door and unlocking devices are able to pair flexibly and support encrypted communication to protect the user's private information. Depending on the location of areas, such procedures happen indoor or outdoor, even underground.
Furthermore, hands free access can help the company keep some employees away from its sensitive or private area. Only employees with privileges can enter by ranging procedures. Under the circumstances, the unlocking device shall provide its credential information to the door (e.g. username and password) first, then the door checks its validation locally (e.g. cache in the door) or remotely (e.g. database in company server).

Considering the time needed from ranging discovery to application authorization, the ranging service need to discover the unlocking UE when it’s 10 meters away from the door, to ensure to open the door when the user get 5 meters away from the door.

Under the circumstances, ranging service needs check whether the user is very close to the door to open it, in case the employee just wants to pass by. For tuning the application to satisfy the users, 10 cm of distance accuracy is necessary.

Considering the user can move at 1 m/s and the distance accuracy is 10 cm, the time budget would be 50 ms (10cm / (1m/s) = 100 ms).
Ranging interval should ensure that the measured result is still valid (with sufficient accuracy) during this period when user moves. For 1m/s user movement 50ms ranging interval corresponds 5cm distance change, which is acceptable for 10cm distance accuracy.
99% availability will ensure a user-friendly experience for predicting moving UE’s position.

In office scenario, people always move at 1 m/s.

It’s assumed that users walk in a line from both sides of the door. The distance between every 2 UEs is 1 meter. So, here are 20 unlocking UEs in the ranging area.

************* End of Fifth Change ***************
**************** Sixth Change ******************
5.7.6
Potential New Requirements needed to support the use case

[PR 5.7.6-1] The 5G system shall be able to support for a UE to discover other UEs supporting Ranging.
[PR 5.7.6-2] The 5G system shall be able to provide Ranging service with following performance KPIs.

Table 5.3.6-1 – KPIs for hands free access

	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 

	Hands Free Access
	10cm
	-
	[99 %]
	100ms
	10 m
	IC/PC/OOC
	-
	Static/ Moving
(1 m/s)
	50ms
	 -
	20 UEs/3.14*100m2


************* End of Fifth Change ***************
