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Abstract: this text provides consolidated KPI table for section 7.
There are 32 use cases. Among which, there are 21 use cases having KPI tables, 8 use cases having no KPI table, 3 non-3GPP related use cases. 
	Use cases
	KPI?
	Main affecting factor
(sensing target)
	Applied scenario
	Application

	5.1 intruder detection at home
	Yes
	People
	Smart home
	Detection

	5.2 intruder detection at highway
	Yes
	People/animal
	Smart city
	Detection

	5.3 rainfall monitoring
	Yes
	Rainfall
	Smart city
	Monitoring

	5.4 transparent sensing
	No
	
	
	

	5.5 flood monitoring
	Yes
	Water 
	Public safety
	Monitoring

	5.6 intruder detection at yard
	Yes
	People/animal
	Smart home
	Detection

	5.7 intruder detection at railway
	Yes
	People/animal
	Static city
	Detection

	5.8 Automotive Maneuvering 
	No
	Car
	Static city
	Collision avoidance

	5.9 AGV tracking
	No
	AGV
	Smart factory
	Positioning/tracking

	5.10 UAV trajectory tracing
	Yes
	UAV
	Smart city
	Positioning/tracking

	5.11 collision avoidance at crossroad
	Yes
	People/bicycle
	Smart city
	Collision avoidance

	5.12 UAV collision avoidance
	Yes
	UAV
	Smart city
	Collision avoidance

	5.13 UAV intruder detection
	Yes
	UAV
	Smart city
	Detection

	5.14 tourist spot monitoring
	Yes
	People
	Smart city
	Monitoring

	5.15 sleep monitoring
	Yes
	People
	Smart home
	Monitoring

	5.16 intruder detection – security part
	No
	People
	Smart home
	Detection

	5.17 health monitoring by coordinate sensing
	No
	People
	Smart home
	Monitoring

	5.18 health monitoring with service continuity
	No
	People
	Smart home
	Monitoring

	5.19 sensor group
	No
	
	
	

	5.20 parking lot detection
	Yes
	Car
	Smart city
	Detection

	5.21 seamless XR streaming
	No
	
	
	

	5.22 collision avoidance at smart grid
	Yes
	People/Car/UAV
	Public safety
	Collision avoidance

	5.23 AMR collision avoidance
	Yes
	AGV
	Smart factory
	Collision avoidance

	5.24 sport monitoring
	Yes
	People
	Smart home
	Monitoring

	5.25 human trajectory tracking 
	Yes
	People
	Smart home
	Positioning/tracking

	5.26 Accurate sensing
	No
	Car
	Smart city
	Collision avoidance

	5.27 positioning for public safety
	Yes
	People
	Public safety
	Positioning/tracking

	5.28 ADAS
	Yes
	Car
	Smart city
	Collision avoidance

	5.29 Gesture recognition
	Yes
	Hand
	Smart home
	Detection

	5.30 Automotive maneuvering out of coverage
	No
	Car
	Smart city
	Collision avoidance

	5.31 Blind spot detection
	No
	Car
	Smart city
	Collision avoidance

	5.32 positioning for smart factory
	Yes
	AGV
	Smart factory
	Positioning/tracking



We may have several methods to merge scenarios:
Category #1): to categorize them from the applied scenario’s perspective, then we may have:
· Smart city
· Smart home
· Smart factory
· Public safety
Reason for this categorization is because the applied scenario shares similar affecting factors, e.g. in smart home the affecting factor is mainly human, in smart factory the affecting factor is mainly AGV, in smart city affecting factor can be car, UAV and passenger which can be easily grouped.
Category #2): to categorize them from the application’s perspective, then we have:
· Detection application
· Monitoring application
· Collision avoidance application
· Tracking/positioning application
Reason for this categorization is because different application may focus on different KPI parameters, e.g. detection application focuses more on “missed detection” and “false alarm” that needs the event to be defined, monitoring application focused more on scenario-oriented KPI parameters (rainfall monitoring needs rainfall estimation accuracy, sleep monitoring needs respiration rare accuracy), tracking/positioning application focuses more on how to utilize sensing technology to do positioning by lifting the restriction on positioning target UE. Collision avoidance application and positioning application both focus on “positioning/velocity accuracy” and “resolution of positioning/velocity” in general KPI table, but collision avoidance calls for more stringent accuracy than positioning.
Then we have several options to generate our consolidated KPI table:
- Option 1): One table containing 21 sub-scenarios without merging
- Option 2): Group them into several sub-tables without merging 
- Option 3): Group them into several sub-tables with merging, but based on the use case proposers’ agreement.
It is proposed to categorize KPIs based on Option 3) based on categorization #1)
Y	Consolidated Potential KPIs
Editor’s Note: This clause only lists 3GPP wireless sensing. Whether non-3GPP sensing service needs KPI is FFS.
y.1	smart city
Editor’s Note: 
· Use case 5.2 and 5.7 proposers, is that possible to merge them?
· Use case 5.10, 5.12, 5.13 proposers, is that possible to merge them?
· Use case 5.11, 5.20, 5.28 proposers, is that possible to merge them?

Table y.1-1	Performance requirements of sensing results for smart city scenarios
	Scenario
	Sensing service area 
	Confidence level [%]

	Accuracy of positioning estimate by sensing (for a target confidence level)
	Accuracy of velocity estimate by sensing (for a target confidence level)
	Sensing resolution
	Max sensing service latency
[ms]

	Refreshing rate
[s]

	Missed detection
[%]

	False alarm
[%]


	
	
	
	Horizontal
[m]
	Vertical
[m]
	Horizontal
[m/s]
	Vertical
[m/s]
	Range resolution
[m]

	Velocity resolution (horizontal/ vertical)
[m/s x m/s]

	
	
	
	

	5.3 Rainfall monitoring
(NOTE 1)

	Outdoor
	95
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	1 min
	10min, application configurable
	5
	5

	5.2 Intrusion detection on a highway
	Outdoor (Highway)
	95
	≤1
	N/A
	N/A
	N/A
	N/A
	N/A
	≤5000
	≤ 0.1
	≤5
	≤5

	5.7
Intrusion detection on a railway
	Outdoor (Along railway)
	95
	≤1.5
	N/A
	N/A
	N/A
	N/A
	N/A
	˂1500
	≤ 0.1
	2
	2

	5.10
UAV flight trajectory tracing
	Outdoor
	N/A
	N/A
	N/A
	N/A
	N/A
	1m x 1m ~10m x 10m NOTE 2
	1m/s x 1m/s ~ 10m/s x 10m/s NOTE 3
	100~1000 NOTE 4
	1Hz
NOTE 5
	5
	5

	5.12
Network assisted sensing to avoid UAV collision
	Outdoor
	[99]
	1
	N/A
	1
NOTE 2
	N/A
	<1
NOTE 2
	1
	500
	0.5
	N/A
	N/A

	5.13
UAV intrusion detection
(Level 1)
	Outdoor
	95
	≤10
	≤10
	N/A
	N/A
	10
	[5]
	[≤1000]
	[≤1]
	≤5
	≤5

	5.13
UAV intrusion detection
(Level 2)
	Outdoor
	95
	≤5
	≤5
	N/A
	N/A
	10
	[5]
	[≤1000]
	[≤1]
	≤5
	≤5

	5.14
Tourist spot traffic management
	Outdoor
	95
	[≤2]
	N/A
	N/A
	N/A
	[1]
	[1]
	[≤5000]
	[≤0.2]
	≤5
NOTE 7
	≤5
NOTE 7

	5.11
Sensing at crossroads with/without obstacle
	Outdoor 
	95
	≤1
	N/A
	N/A
	N/A
	N/A
	N/A
	≤100
NOTE 8
	≤ 0.1
	≤5
	≤5

	5.20
Parking space determination
	Indoor/ outdoor
	95
	0.5
	0.5
	0.1
	N/A
	2.5m perpendicular to the parking space
5m parallel to the parking space
	N/A
	1000
	1
	1
	5

	5.28
ADAS
[long range Radar]
	TBD 
	[95]
	~[0.1]-[1.3] 
NOTE 9
	TBD
	[±0.03] -[±0.12] m/s
NOTE 11
	N/A
	 [0.4]
NOTE 12
	[0.1] –[0.6]
NOTE 11
	[50]
	[0.05] -[0.2]
	[1-10]%
	[<1]%

	5.28
ADAS
[Short range Radar]
	TBD 
	[95]
	~[0.02]-[2.6]
NOTE 10
	TBD
	[±0.03] -[±0.12] m/s
NOTE 11
	N/A
	[0.4]
NOTE 12
	[0.1] –[0.6]
NOTE 11
	[20]
	[0.02] –[0.05]
	[1-10]%
	[<1]%

	NOTE 1: Rainfall estimation accuracy >= 1mm/h is the parameter describing the closeness of the measured rainfall estimation to its true rainfall value [39]. 
NOTE 2: To detect the UAV existence (e.g., for intrusion detection), the sensing resolution of distance is 10m [25]. To track the UAV flying (e.g., for collision detection and warning), the sensing resolution of distance is 1m [25].
NOTE 3: To detect the UAV existence, the sensing resolution of velocity is 10m/s [25]. To track the UAV flying, the sensing resolution of velocity is 1m/s [25].
NOTE 4: To realize 1m granularity tracking, when the velocity resolution is 1~10m/s, the maximum corresponding sensing service latency is 0.1~1s.
NOTE 5: Echodyne MESA-DAATM has approximate 1Hz scan rate [40].
NOTE 6: The KPI values are sourced from [25] and [40].
NOTE 7: Missed detection or false alarm describes missing to acquire a sensing result or acquiring a wrong sensing result which referring to a target object (a person or a vehicle), in this use case will be missing detect a person or a vehicle, not referring to the number of a crowd of people or vehicles.
NOTE 8:	The value is sourced from [28].
NOTE 9:	Assuming typical max range of 250m, range accuracy of 10cm, azimuth accuracy of ±0.3deg. Positioning accuracy as (Min-Max) within field of view.
NOTE 10:	Assuming typical max range of 30m, range accuracy of 2cm, azimuth accuracy of ±5deg.Positioning accuracy as (Min-Max) within field of view.
NOTE 11:	Velocity accuracy and resolution is typically reported for the radial velocity (not absolute H/V velocity).
NOTE 12:	Range resolution typically reported as 3D ranging distance accuracy.



y.2	smart home
Editor’s Note: 
· Use case 5.1 and 5.6 proposers, is that possible to merge them?
Table y.2-1	Performance requirements of sensing results for smart home scenarios
	Scenario
	Sensing service area 
	Confidence level [%]

	Accuracy of positioning estimate by sensing (for a target confidence level)
	Accuracy of velocity estimate by sensing (for a target confidence level)
	Sensing resolution
	Max sensing service latency
[ms]

	Refreshing rate
[s]

	Missed detection
[%]

	False alarm
[%]


	
	
	
	Horizontal
[m]
	Vertical
[m]
	Horizontal
[m/s]
	Vertical
[m/s]
	Range resolution
[m]

	Velocity resolution (horizontal/ vertical)
[m/s x m/s]

	
	
	
	

	5.1
Intruder detection in smart home
	Indoor
	95
	≤10
	≤10
	N/A
	N/A
	N/A
	N/A
	<1000
	< 1
	< 5
	< 2

	5.6
intruder detection in surroundings of smart home
	Outdoor
	95
	≤2
	N/A
	N/A
	N/A
	N/A
	N/A
	≤1000
	< 1
	< 0.1
	< 5

	5.15
Sleep monitoring
(NOTE 1)
	Indoor (bedroom)
	95
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	60s
	60
	5 
NOTE 2
	5
NOTE 2

	5.24
Sports monitoring
(NOTE 3)
	Indoor
(living room)
	95
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	60s
	1min
	N/A
	N/A

	NOTE 1: It monitors people’s respiration, which requires Respiration rate accuracy = 2 times/min (taking 18 times/min as reference), i.e. any detected value in [16,20] satisfies accuracy requirements.
NOTE 2: Detect event = “breathing stoppages duration >= 10 seconds” is taken as reference, 
NOTE 3: Sport can be sit-up. Then it requires Sit-up rate accuracy = 3 times/min (taking 30 times/min as a reference), i.e. any detected value in [27,33] satisfies accuracy requirements. Sport can be push-up. Then it requires Push-up rate accuracy = 4 times/min (taking 40 times/min as a reference), i.e. any detected value in [36,44] satisfies accuracy requirements.




y.3	smart factory
Editor’s Note: 
· Use case 5.23 and 5.32 proposers, is that possible to merge them?
Table y.3-1	Performance requirements of sensing results for smart factory scenarios
	Scenario
	Sensing service area 
	Confidence level [%]

	Accuracy of positioning estimate by sensing (for a target confidence level)
	Accuracy of velocity estimate by sensing (for a target confidence level)
	Sensing resolution
	Max sensing service latency
[ms]

	Refreshing rate
[s]

	Missed detection
[%]

	False alarm
[%]


	
	
	
	Horizontal
[m]
	Vertical
[m]
	Horizontal
[m/s]
	Vertical
[m/s]
	Range resolution
[m]

	Velocity resolution (horizontal/ vertical)
[m/s x m/s]

	
	
	
	

	5.23
AMR collision avoidance in smart factories
(NOTE 1)
	100m
	99
	≤1
	N/A
	1
	N/A
	1
	10
	˂500
	≥20Hz
	N/A
	5

	5.32
Indoor Factory
	100 m2
	99
	[≤0.5]
	N/A
	0.5
	N/A
	[0.5]
	[0.5]
	≤100
	0.1
	N/A
	N/A

	NOTE 1:	The KPI values are sourced from [47]




y.4	public safety
Table y.4-1	Performance requirements of sensing results for public safety scenarios
	Scenario
	Sensing service area 
	Confidence level [%]

	Accuracy of positioning estimate by sensing (for a target confidence level)
	Accuracy of velocity estimate by sensing (for a target confidence level)
	Sensing resolution
	Max sensing service latency
[ms]

	Refreshing rate
[s]

	Missed detection
[%]

	False alarm
[%]


	
	
	
	Horizontal
[m]
	Vertical
[m]
	Horizontal
[m/s]
	Vertical
[m/s]
	Range resolution
[m]

	Velocity resolution (horizontal/ vertical)
[m/s x m/s]

	
	
	
	

	5.5
sensing for flooding in smart cities
	Outdoor
	95
	≤10
	[≤0.2]
NOTE 1
	N/A
	N/A
	N/A
	N/A
	≤ 1min
NOTE 2
	< 1min
NOTE 2
	< 0.1
	< 3

	5.22
Sensing for the use case in Smart Grid NOTE 3
	Outdoor
	95
	≤0.7
	N/A
	UAV: ≤25
Pedestrian: ≤1.5
Vehicle: ≤15
	N/A
	N/A
	N/A
	≤5s
	≥10Hz
	[≤5]
	[≤5]

	5.27
Search and Rescue/Apprehend
	Outdoor/Indoor
	99
	≤ 0.5
	≤ 1.0
	Pedestrian: ≤1.5

	Pedestrian: ≤1.5

	3
	Horiz: 5
Vert: 5
	≤1s
	≥10Hz
	[≤3]
	[≤3]

	NOTE 1:	This value is for the water level. Description related to NOTE in clause 5.5.1 suggests 0.01 m. [≤0.2] is derived from the water level where people feel difficulty in walking.
NOTE 2:	Description related to NOTE in clause 5.5.1 suggests 2 minute-interval monitoring when the water level of the river rises quickly.
NOTE 3: The typical size (Length x Width x Height) of UAV is 1.6m x 1.5m x 0.7m, the typical size of pedestrian is 0.5m x 0.5m x 1.75m, and the typical size of engineering vehicle is 7.5m x 2.5m x 3.5 m. The size of the park of Smart Grid depends on the real environment. The safe distance between pedestrian/vehicle and transmission station/line is 0.7m/0.95m [46].
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