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Abstract: This pCR provides the updated ISAC KPI table to reflect the email discussion outcome.
1. Introduction
An email discussion took place before SA1 #113 meeting to categorize ISAC KPI tables, based on Rel-19 ISAC table captured in TS 22.137.
2. Reason for Change
To update the consolidated ISAC KPI table by reflecting KPI categorization discussed by email in S1-261028.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.870 v1.1.0.


* * * First Change * * * *
[bookmark: _Toc220333811]14.2.2	ISAC
The 6G system shall be able to provide sensing with the following performance requirements:
NOTE 1: The definitions of the terms used in the following KPI tables are defined in [6].
NOTE 2:	The references and notes for the sensing service categories of 1 to 7 are described in [6].

Table 14.2.2-1: Consolidated performance requirements for Integrated Sensing and Communication.
	Scenario
	Sensing service category
	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
[%]

	Sensing service description in a target sensing service area

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

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

	
	
	
	
	

	[bookmark: _MCCTEMPBM_CRPT81540186___4]Object detection and tracking
	1 (use cases 7.3, 7.5 UAV detect), 7.9 ship detection
	95
	10
	10
	N/A
	N/A
	10 
	5
	1000
	1
	5
	2
	[bookmark: _MCCTEMPBM_CRPT81540188___4]Indoor/outdoor (e.g., detection of human, UAV,ship) 

	[bookmark: _MCCTEMPBM_CRPT81540190___5][bookmark: _MCCTEMPBM_CRPT81540189___4]
	2 (use cases 7.19)
	95
	2
	5
	1
	N/A
	1 
	1
	1000
	0.2
	0.1 to 5
	5
	Outdoor (e.g., detection of human, UAV)

	[bookmark: _MCCTEMPBM_CRPT81540191___4]
	3 (use cases 7.5 UAV tracking), 7.9, 7.19)
	95
	1
	1
	1
	1
	1

	1 x 1
	100, or 1000; 5000 for detection in highway/ship in near water/inland waterway
	0.05 to 1

	2
	2
	[bookmark: _MCCTEMPBM_CRPT81540193___4]Indoor/outdoor (e.g., detection and tracking of human, animal, UAV, ship) 

	[bookmark: _MCCTEMPBM_CRPT81540194___4][bookmark: _MCCTEMPBM_CRPT81540195___5]
	4 (use cases 7.6 vehicle)
	99 for public safety, otherwise, 95
	0.5
	0.5
	1.5 for pedestrian,
15 for vehicle, otherwise, 0.1
	1.5 for pedestrian
	0.5 

	0.5 x 0.5
for factories 
	100 to 5000
	0.1
	1
	3
	Indoor/outdoor (e.g., detection and tracking of human, animal, UAV, AGV, vehicle) 

	
	8 (use case 7.23
	95

	1
	1
	1
	1
	0.3 – 1
	1
	 N/A
	≤1000
	≤1
	2
	Outdoor UAV detection, classification and counting

	[bookmark: _MCCTEMPBM_CRPT81540197___4]
	9 (
use case7.3)
	[95]
	[1]
	N/A
	[0.5]
	N/A
	[0.2]
	[0.5] x N/A
	≤ [500]
	≤ [0.1]
	≤ [5]
	≤ [5]
	Outdoor detection and tracking of human and vehicle


	
	10 (use case 7.9)
	[bookmark: _MCCTEMPBM_CRPT81540090___4]95
	≤100
	NA
	NA
	NA
	≤100

	NA
	5000
	1
	5
	5
	 Detection of ship on the near shore waters and offshore waters

	Environment monitoring
	5
	95
	10
	[bookmark: _MCCTEMPBM_CRPT81540200___7]0.2
	N/A
	N/A
	N/A
	N/A
	60000
	60 to 600
	0.1 to 5
	3
	Nature of environments monitored by sensing (e.g. rainfall, flooding monitoring) 

	Motion monitoring
	6
	95
	N/A
	[bookmark: _MCCTEMPBM_CRPT81540204___5]N/A
	N/A
	N/A
	N/A
	N/A
	60000
	 60
	5
	5
	Human motions and activities obtained by sensing

	
	7
	95
	0.2
	0.2
	0.1
	0.1
	0.375
	0.3
	5 to 50
	0.1
	5
	5
	Human hand gestures obtained by sensing

	
	11 (use case 7.13)
	99.9
	≤0.5
	0.5
	0.5
	N/A
	0.1- 1
	0.5
	≤100
	0.1 - 1
	1
	1
	Enhanced XR user navigation

	
	12 (use case 7.24)
	99
	0.1
	0.1
	0.3 for head gesture, n/a otherwise
	0.3 for head gesture, n/a otherwise
	0.01 to 0.1
	0.3 for head gesture, n/a otherwise
	≤ 20
	≤ 0.02
	≤ 1
	≤ 10
	Gesture recognition in industrial environments

	
	13 (use cases 7.16, 7.18, 7.25)
	99.99
	0.1
	0.1
	1
	1
	0.5
	0.5
	100 - 500
	0.1 - 1
	0.1
	1
	Collaborative sensing

	Digital Twin of Environment
	14 (use case  7.27 path way)
	99
	0.25
	0.25
	n/a
	n/a
	0.75
	1.5
	≤100
	0.1
	< 10
	< 10
	Indoor digital twinning for static objects

	
	15 (use cases 7.14 robot, 7.27 surrounding)
	99
	0.1
	0.1
	0.1
	n/a
	0.5 to 1
	1.5
	≤100
	0.1
	< 10
	< 10
	Indoor digital twinning for moving objects

	
	16 (use cases 7.6 building, 7.14 robot, 7.15)
	95
	4
	N/A
	N/A
	N/A
	4
	N/A
	TBD
	1
	1~2
	1~2
	Outdoor digital twinning for static objects

	
	17 (use case 7.7)


	95
	3
	N/A
	3
	N/A
	1
	1
	1~5
	≤ 0.1
	≤ 5
	≤ 5
	Sensing target moving speed: up to 140 km/h

Sensing target density:
≤750 vehicle Per 1000 m x 24 m;
≤100 pedestrian per 1000 m x 24 m  (NOTE1)





	
	18 (use case 7.7)

	95
	0.5
	N/A
	0.5
	N/A
	0.2
	0.2
	1~5
	≤ 0.1
	≤ 5
	≤ 5
	Sensing target moving speed: Static/moving, up to 5 km/h; 
Sensing target density :
≤72 vehicles per 1000 m x 24 m (NOTE2)


	
	19 (use case 7.22)
	95
	0.1
	0.1
	N/A
	N/A
	N/A
	N/A
	5000
	 60
	5
	5
	Outdoor for static micro objects

	
	20 (use cases 7.4, 7.6 vehicle, 7.14 robot)
	95
	0.10

	0.10 

	1.5

	N/A
	0.4
	0.5
	50
	≤ 0.2
	≤5
	<1
	Outdoor digital twinning for static and moving objects 

	[bookmark: _MCCTEMPBM_CRPT81540205___4][bookmark: _MCCTEMPBM_CRPT81540206___5][bookmark: _MCCTEMPBM_CRPT81540203___4]NOTE 1:	One crossroad area is approximated by 1000 m dual three-lane carriageway (24 m), by assuming 250 m per direction at the crossroad. 
NOTE 2:	Based on an assumption of dual three-lane carriageway (1000 m x 24 m).
NOTE3: 






Table 14.2.2-2: Additional performance requirements for sensing service category 12 and 13 in digital twin of environment.
	Characteristic parameter
	Influence quantity
	

	CS availability: target value (%)
	CS reliability: mean time between failures
	End-to-end latency: maximum
	Service bit rate: user experienced data rate
	Message size [byte]
	Transfer interval: target value
	Survival time
	UE 
speed
	# of UEs
	Service area
	Remarks

	99.999
	4 h
	< 20 ms
	Sensing Result: 1 Mbit/s
Sensing Data: 2.5 Gbit/s
	15 kByte
50 kByte
	100 ms
	Not con-sidered
	1.5 m/s
	≤ 10
	100 m x 50 m x 10 m
	Sensing Information: Robot  third party application

	99.999
	4 h
	5 ms to 10 ms
	10 Mbit/s per video camera stream
	4 MByte
	33 ms
	Not con-sidered
	1.5 m/s
	≤ 10
	100 m x 50 m x 10 m
	Video Sensing: (Robot  third party application)

	99.999
	4 h
	5 ms to 10 ms
	10 Mbit/s per stream
	1 MByte to 5 MByte
	100 ms
	Not con-sidered
	1.5 m/s
	≤ 10
	100 m x 50 m x 10 m
	Application data derived from aggregated sensing results: (third party application  Robots)

	NOTE:	References are for communication between robot and third party application [373] and for video sensing [372].



Table 14.2.2-3: Performance requirements for  combined communication, sensing and positioning services
	
	Communication KPIs
	Positioning KPIs
	Sensing KPI

	Scenario 
	User experienced data rate
	E2E latency
	Communication Service availability 
	Connection density
	Location accuracy

	Sensing accuracy

	Combined communication, sensing and positioning services (UC 7.x Network assisted smart transportation)
	[1-10 Mb/s]
	[20 ms]
	99.99%
(note 1)
	104 devices/km2
	[1m] * [1m] * [1m] with 90% probability
(note 2)
	category 2 or 3
(notes 2, 3)

	NOTE 1:	within service volume
NOTE 2:	within 99% of the service volume
NOTE 3:	Category 2 or 3 in Table 6.2-1 in TS 22.137 [6]




Editor’s Note: Further classification of use cases in sensing service categories is FFS
Editor’s Note: Velocity resolution for Low-altitude UAV supervision is FFS
Editor’s Note: Further work to capture sensing density on the table is FFS
Editor’s Note: KPI values in this table are FFS
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