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Abstract: This document propose to add the effective ranging distance to the consolidated requirements for use case long distance searching. 
Discussion

Regarding the long distance searching use case (clause 5.12 of TR 22.558), the maximum KPI of effective ranging distance is changed from “1km” in the Potential Requirements (clause 5.12.6) to “TBD” in the Consolidated Potential Requirements (clause 6.2).  This paper proposes that this KPI is beneficial to the user, feasible, and in line with other long range KPIs for PC5-based communication.
This KPI comes from the requirement of the scenario where it is not a home scenario but an outdoor scenario. A long effective ranging distance is very important to support a wide application scenario. In the long distance searching scenario as documented in TR22.855 clause 5.12, the pet can be found by the user, even several hundred meters away. If the ranging effective distance is short, that will reduce possibility to find the pet. It will be very beneficial to the user and the pet to have a long effective ranging distance.
This KPI works under a condition that a LOS path exists for the transmission of the reference signal. With LOS communication, the maximum communication distance can be several kilometres, e.g., DJI Mavic Air’s maximum communication range is 4km on frequency 2.4G using Wifi with transmission power no larger than 26dBm [1].  When considering the ranging service in 3GPP, it is mainly based on the interaction between two UEs via the PC5 interface. The typical method is Time of Flight (ToF) based technologies. In rel-16, positioning via Uu interface also supports positioning by one base station with multi-RTT method [2], which is a ToF based technology. The measurement performed at the UE and TRPs are UE/gNB Rx-Tx time difference measurements of DL reference signals and UL reference signals. A typical inter-site distance in RAN 1 is up to 5 km, i.e., the distance between a UE and gNB can be up to 2.5 km. For Uu interface, the UL reference signals sent by UE can be detected by gNB at a very long distance. For PC5 interface, V2X has communication range requirements already in [3], where the distance can be up to 1 km. This indicates that the communication range via PC5 interface can be very large. 
Therefore, we believe that it is both beneficial to the user and feasible to require the effective ranging distance to be up to 1 km.

	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

	Long Distance Search
	20m
	5°
	99 %
	1s
	100m-1km
	IC/PC/OOC
	LOS
	Static/ Moving

(up to 10m/s)
	5s
	 -
	-


Reference
[1] https://www.dji.com/cn/mavic-air/info
[2] TS 38.305, “NG Radio Access Network (NG-RAN) Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN”

[3] TS 22.185, “Enhancement of 3GPP support for V2X scenarios, Stage 1”
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6.2
Performance requirements

Table 6.2-1 – KPIs for Ranging
	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

	Distance based smart device control
	10cm
	-
	99 %
	50ms
	20m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 20
	-

	Smart TV remoter
	10cm up to 3 meter separation
	±2° horizontal direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-60°) to (+60°);
±2° Elevation direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-45°) to (+45°)
	99 %
	10ms
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	-

	Smart Vehicle Key
	10 cm
	-
	99 %
	50ms
	30m
	IC/PC/OOC
	LOS
	Static/ Moving
(<2m/s)
	-
	 -
	50UEs/
(104m2)

	Finding Items in a supermarket 
	50 cm
	5 degree
	95 %
	500ms
	100m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	-
	 -
	100 UEs/
(3.14*104m2)

	Touchless Self-checkout Machine Control
	10cm
	-
	99%
	50ms
	1m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	-
	-
	=

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

	Smart Transportation Metro/Bus Validation
	10cm
	-
	99 %
	50ms
	2m
	IC/PC/OOC
	LOS
	Static/ Moving
(3km/h)
	50ms
	 20
	100 in the area of 8 m2

	distance based intelligent perception for public safety
	50cm
	-
	99 %
	-
	20m
	IC/PC/OOC
	LOS
	Static/ Moving

(<20km/h)
	-
	100
	-

	Picture and video sharing based on ranging results
	10cm
	2°
	99 %
	50ms
	10m
	IC/PC/OOC
	LOS
	Static/ Moving

(<1m/s)
	50ms
	 -
	-

	Ranging of UE’s in front of vending machine
	20cm
	10°
	-
	150ms
	5m
	IC/PC/OOC
	LOS
	Static/ Moving

(<1m/s)
	50ms
	 -
	10

	Long Distance Search
	20m
	5°
	99 %
	1s
	100m-1km
	IC/PC/OOC
	LOS
	Static/ Moving

(up to 10m/s)
	5s
	 -
	-
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