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1. Background 
In last SA1 meeting, latency in the KPI table of picture and video sharing was marked in bracket. In this paper, we add justifications on the description part, and suggest to remove the square bracket.
 2. Discussion 
The KPIs for distance based smart home device control is defined in Table 5.1.6-1 in 22.855, as cited below:
Table 5.10.6-1 – KPIs for picture and video sharing
	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

	Picture and video sharing
	10cm
	2°
	99 %
	[50ms]
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	-



Latency:
The latency of the ranging will affect the ranging accuracy when the UE is moving. Even when UE is moving with a relatively low speed, if the latency is too large, the ranging result will be out of date, which leads to the derivation between the ranging results and the ground truth.
In a typical scenario that smart phone-1 ranging a pad to share the video to the pad, where the distance between the smart phone-1 and pad is d1=3 meters as shown in fig. 1. According to the direction accuracy requirement  = 2 degrees, the derivation d1* is around 10cm. 
                                                 [image: cid:image001.png@01D67AD6.81602480]
                                                   Figure 1
Service latency should ensure that the acquired ranging result is still valid even when there exists relatively movement. Consider the movement of the user’s hand during ranging may be up to 1m/s, the derivation in distance is about 1m/s*50ms = 5cm or derivation in direction is about arctan(5cm/3m)= 0.95°, which can fulfill the requirements of the ranging accuracy. 
3. Proposal
Proposal：Adopt the following text and the square brackets in table 5.10.6-1 in 22.855 are removed.

**************** First Change ******************
[bookmark: _Toc49931674]5.10	Picture and video sharing based on ranging results
[bookmark: _Toc49931675]5.10.1	Description
Picture and video sharing is popularly used in recent smart phone market and brings life fun. More interesting functions can be introduced when the target for sharing is visible to the user by using ranging.
[bookmark: _Toc49931676]5.10.2	Pre-conditions
This use case is about Mary and her friends who have a birthday party and take some pictures and videos by smart phone. These pictures and videos can be shared with each other and also displayed on some other devices with big screen, e.g., smart TV, laptop, pad, based on the ranging results between different devices. For example, Mary can share the picture to all of her friends or some friend by smart phone based on the distance and/or pointing direction of Mary’s phone. 
We use a simple 2D example involving two smart phones and one pad to show how ranging works. In Fig 5.x10.2-1, the smart phone 1 initiates the ranging operation towards smart phone 2 and the Pad, where the coordinate system changes with the movement of the smart phone 1. The accuracy for the ranging may affect the identification of multiple UEs. Considering various realistic scenarios, a direction accuracy of 2° is considered acceptable estimation. For example, when the distance between two smart phones is 3m, 2° direction accuracy results in about 10 cm deviation perpendicular to distance. For the media sharing between a smart phone and a smart screen, where the distance is around 10m, the same 2° direction accuracy results in about half a meter deviation. For the latter case, it’s worth mentioning that the 2° direction accuracy still applies because larger surface screen area of the smart screen will naturally compensate for a larger deviation on the tangent line in this case.
 [image: ]    [image: ]
(a) Smart phone-1 points nowhere at t1		             (b) Smart phone-1 points to Pad at t2
Figure 5.10.2-1: Ranging of smart phone-1 with coordinate system centeredcentred at smart phone-1
[bookmark: _Toc49931677]To achieve the ranging accuracy, the latency of the ranging needs to fulfill some requirements when the UE is moving. Even when UE is moving with a relatively low speed, if the latency is too large, the ranging result will be out of date, which leads to the derivation between the ranging results and the ground truth.
In a typical scenario that smart phone-1 ranging a pad to share the video to the pad, where the distance between the smart phone-1 and pad is d1=3 meters as shown in Figure 5.10.2-2. According to the direction accuracy requirement  = 2°, the derivation d1* is around 10cm. 
[image: cid:image001.png@01D67AD6.81602480]
 Figure 5.10.2-2: Ranging accuracy of smart phone-1 with coordinate system centred at smart phone-1
Service latency should ensure that the acquired ranging result is still valid even when there exists relatively movement. Consider the movement of the user’s hand during ranging may be up to 1m/s, the derivation in distance is about 1m/s*50ms = 5cm or derivation in direction is about arctan(5cm/3m)= 0.95°, which can fulfill the requirements of the ranging accuracy. 
5.10.3	Service Flows
Mary selects the pictures and/or videos and decides to share or display, where Jay’s smart phone is not far from Mary’s smart phone.
Mary’s smart phone performs ranging based on the coordinate system defined by Mary’s smart phone, 
Based on the ranging results, Jay’s smart phone is detected and accordingly mapped in the coordinate system, which is visualized in Mary’s UE screen with distance and direction information, 
Mary selects Jay’s smart phone by touching Jay’s phone icon in the screen or pointing at Jay’s phone,
Mary’s smart phone starts to transmit picture and/or videos to jay’s smart phone.
[bookmark: _Toc49931678]5.10.4	Post-conditions
None.
[bookmark: _Toc49931679]5.10.5	Existing features partly or fully covering the use case functionality
None.
[bookmark: _Toc49931680]5.10.6	Potential New Requirements needed to support the use case
The 5G system shall be able to provide ranging service with following KPIs:
Table 5.10.6-1 – KPIs for picture and video sharing
	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

	Picture and video sharing
	10cm
	2°
	99 %
	[50ms]
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	-



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