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Abstract: Proposal of a KPI table of Consolidated performance requirements for Integrated Sensing and Communication. Another KPI table of Consolidated performance requirements is included for the scenario of Network assisted transportation.
1. Introduction
<Introduction part >
2. Reason for Change
< Explain the reason for change (mandatory)>
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.870 v0.4.1.
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3GPP
* * * First Change * * * *
All new text
[bookmark: _Toc208486472]7.x	Consolidated performance requirements for Integrated Sensing and Communication
The 6G system shall be able to provide sensing with the following performance requirements:
NOTE: The definitions of the terms used in the following KPI tables are defined in [6].

Table 7.x.1-1: Consolidated performance requirements for Integrated Sensing and Communication.

	Scenario
	Sensing service category
	[bookmark: _Hlk211882305]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 area (sensing target and/or description)

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

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

	
	
	
	
	

	High topology mapping
(NOTE 1)
	
	N/A
	0.10

	0.10

	-

	
	[0.4]
	-
	50
	≤ 0.2
	≤10
	<1
	Outdoor

	Low-altitude UAV supervision
	
	≥90
	1-2
	1-2
	3-5
	3-5
	N/A
	N/A
	100~1000
	≤1

	≤5
	≤5
	Outdoor (UAV trajectory tracking)

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

	Environment object reconstruction
	
	95
	[0.5-5]
(NOTE 3)
	[0.5-5]
(NOTE 3)
	N/A
	N/A
	[0.5]
	N/A
	[10,000-600,000]
	[10-60]
	[1-5]
	[1-5]
	Outdoor (Building (NOTE 2) as in Table 7.6.1-1)

	
	
	
	0.5
	0.5
	1.5
	N/A
	[0.5]
	[0.5]
	100
	0.1
	5
	5
	Outdoor (Vehicle (NOTE 2) as in Table 7.6.1-1)

	Road digitalization
	
	
	0.5 (vehicle)
(NOTE 4)
1 (pedestrian)

	N/A
	0.5
	N/A
	0.2
	0.2
m/s
	1~5
	≤ 0.1
	≤ 5
	≤ 5
	Outdoor (crossroad, as in Table 7.7.1-1) (NOTE 5)

	
	
	
	3 (NOTE 4)

	N/A
	3
	N/A
	1
	1 m/s
	1~5
	≤ 0.1
	≤ 5
	≤ 5
	Outdoor (highway, as in Table 7.7.1-1) (NOTE 6)

	Ship detection and tracking
(NOTE 7)
	
	
	≤100, (NOTE 8)
	NA
	NA
	NA
	≤100

	NA
	5000
	1
	5
	5
	Outdoor, (Detection of ship on the near shore waters and offshore waters)

	
	
	
	≤10
(NOTE 8)
	NA
	NA
	NA
	≤10
	NA
	5000
	1
	5
	5
	Outdoor, (Detection of ship on the harbour entrances, harbour approaches, and port. and coastal waters)

	
	
	
	≤2~10
(NOTE 9)
	NA
	NA
	NA
	≤2
	NA
	5000
	1
	5
	5
	Outdoor, (Detection of ship on the inland waterway (e.g. river, lake))

	Structural health monitoring
	
	
	0.1,
(NOTE 19)
	0.1
	N/A
	N/A
	N/A
	N/A
	5000
	60
	5
	5
	Outdoor (e.g. detection of corner reflectors on bridges, buildings in urban scenario)

	UAV detection, classification and counting
	
	
	1
(NOTE 20)
	1
(NOTE 20)
	1
(NOTE 20)
	1
(NOTE 20)
	[0.3 – 1]
(NOTE 20)
	1
(NOTE 20)
	≤1000
(NOTE 20)
	≤1
(NOTE 20)
	2
(NOTE 20)
	2
(NOTE 20)
	Outdoor

	Safety Assistance for vulnerable pedestrian
	
	[95]
	[1]
	N/A
	[0.5]
	N/A
	[0.2]
	[0.5] x N/A
	≤ [500]
	≤ [0.1]
	≤ [5]
	≤ [5]
	Outdoor (Crossing)

	Collaborative Robots (NOTE 12) (NOTE 24)
	
	
	[≤ 0.1]

	[≤ 0.1]

	
	
	
	
	N/A
	
	
	
	Indoor/outdoor

	Infrastructure collapse monitoring
	
	
	[4]
	[N/A]
	[N/A]
	[N/A]
	[4]
	[N/A]
	TBD
	[ 1]
	[1~2]
	[1~2]
	Outdoor (e.g. Detecting sudden collapse on infrastructure such as highway, railway, road, flyover, rural areas, farmland)

	UAV takeoff and landing (NOTE 24)
	
	
	[0.1]
(NOTE 13)
	[0.1]
(NOTE 13)
	[1]
	[1]
	[0.5]
	[1]
	[100-500]
	[0.2]
	[5]
	[5]
	Outdoor (NOTE 14)

	Gestures Recognition
(NOTE 23) (NOTE 24)
	
	99
	[0.1-0.3]
	[0.1]
	n/a
	n/a
	[≤0.02]
	n/a
	≤20
	[≤0.02]
	≤ 1% (NOTE 22)
	≤  10% (NOTE 22)
	Indoor, Factory Environment, (hand gesture)


	
	
	
	[0.1]
	[0.1]
	n/a
	n/a
	[≤0.002]
	n/a
	≤20
	[≤0.02]
	≤ 1% (NOTE 22)
	≤ 10% (NOTE 22)
	Indoor, Factory Environment, (facial gesture)


	
	
	
	[0.1]
	[0.1]
	n/a
	n/a
	[≤0.05]
	n/a
	≤20
	[≤0.02]
	≤ 1% (NOTE 22)
	≤  10% (NOTE 22)
	Indoor, Factory Environment, (head gesture)


	
	
	
	[0.1]
	[0.1]
	n/a
	n/a
	[≤0.1]
	n/a
	≤20
	[≤0.02]
	≤ 1% (NOTE 22)
	≤ 10% (NOTE 22)
	Indoor, Factory Environment, (body and limb gesture)


	[bookmark: _Hlk213167688]Enhanced XR navigation
	
	99.9
(NOTE 11)
	≤0.5
(NOTE 10)
	0.5
(NOTE 10)
	0.5
	N/A
	0.1- 1
(NOTES 10, 11)
	0.5
(NOTE 10)
	≤100
	0.1 – 1
(NOTE 11)
	1%
	1%
	Indoor, Factory Environment, (10 m2)

	Safe and economic UAV transport
	
	99.99
	≤ 50

	50 (NOTE 15)
	5 (NOTE 15)
	5
	10 (NOTE 15)

	0.5 (NOTE 15)

	≤ 100
	0.1 – 1

	0.1%
(NOTES 16, 17)
	1%
(NOTES 16)
	Outdoor (NOTE 18)

	[bookmark: _MCCTEMPBM_CRPT81540203___4][bookmark: _MCCTEMPBM_CRPT81540205___4][bookmark: _MCCTEMPBM_CRPT81540206___5]
NOTE 1: 	The accuracy KPIs in Scenario “High Topology mapping” are extrapolated from [323] Table C2 as considered for autonomous navigation and remote driving.
NOTE 2:     A sensing target in Scenario “Environment object reconstruction” refers to a [segment/part] of the target object to be detected and/or tracked, whereas the size of each part is comparable to corresponding spatial resolution of object reconstruction. The percentage of missed detection/false alarm represent missed/falsely reconstruction of parts of the object statistically
NOTE 3:     Considering a variety of dimensions, shapes, and functionalities of urban buildings, a range of KPI values are needed to measure and provide the flexibility of reconstruction accuracy.

NOTE 4:     Vehicle, with the assumptions in Table 7.7.1-1.
NOTE 5:     Sensing target density for vehicles ≤ 750 per 1000 m x 24 m; sensing target density for pedestrians ≤100 per 1000 m x 24 m. Sensing target density is described in Clause 3.1 of the present document.
NOTE 6: 	Sensing target density for vehicles ≤ 72 per 1000 m x 24 m. Sensing target density is described in Clause 3.1 of the present document.
NOTE 7:     The typical size (Length x Width x Height) of ship is 270 m x 30 m x 30 m in both sensing service category#1 and #2, and 100 m x 15 m x 15 m in sensing service category #3, according to reference [91]
NOTE 8:     The KPI values for detection of ship on these sensing service categories are referred to [192].
NOTE 9:     The KPI values for detection of ship on this sensing service category are referred to [193].
NOTE 10:   This positioning accuracy and sensing resolution are required for the detection of proximal objects within a safety area of the user
NOTE 11:   The KPIs are based on the Hazard Prevention in Industrial Environments for “Prediction of workers’ and machines’ actions” and “Detection of worker’s location” in [94]
NOTE 12:	Related usecases are captured in clause 7.2 of 3GPP TR 22.837 [9] and clause 6.2 of 3GPP TS  22.137 [6].
NOTE 13:   The KPI values for accuracy of positioning are centimetre-level sourced from reference [199], [200]
NOTE 14:   The KPI values of this use case are effective for sensing in specific area for UAV takeoff and landing.
NOTE 15:   The listed positioning accuracy and sensing resolution are required for the detection of proximal objects within a safety area of the UAV and validate the reported location of the UAV itself.
NOTE 16:   Safety impact of missed detection is substantially higher compared to the false alarm, here fore the Missed Detection is assigned a more stringent value compared to the False Alarm.
NOTE 17:   To enable safe operation of BVLOS UAV flights in mixed airspace (manned & unmanned) and in high risk areas (e.g. above cities) the value for missed detection of 0.1% corresponds to the lower value of the missed detection range specified in Table 6.2-1 of TS 22.137 [6] for sensing service category 2.
NOTE 18:   Sensing service availability [%] is 99.999
NOTE 19:	The typical length of corner reflector is 0.5m [327].
NOTE 20:   Most of the requirements presented here are related to the sensing category 3 in [6]
NOTE 21:   Detection, classification of UAV features such as propellers may require more stringent velocity and range resolution due to the dimensions of propellers with respect to the UAVs. Some propeller diameters to UAV body ratio could be between ½ to 1/3 [330], therefore, the range resolution values are modified accordingly.
NOTE 22:	Depending on the actual application to be controlled by the gestures, Missed detection and False alarm may have different KPI values from < 1% to 10%.
NOTE 23:	References for hand gesture recognition are [331][332], for facial and head gesture recognition [333], and for body and limb gesture recognition [334][335].
NOTE 24:    The relative distance measurement obtained through 3GPP Sensing is referenced to the surface of the sensed object (e.g., the closest physical boundary of a neighboring vehicle, robot, or some obstacle) from the Reference Point of Sensing (RPS) on the reference entity (e.g., regular UE, vehicle, and robot).




Table 7.x.1-2: Consolidated performance requirements for Integrated Sensing and Communication in Network assisted transportation

	
	Communication KPIs
	Spatial KPIs

	Scenario 
	User experienced data rate
	End-to-endRTT latency
	Communication Service availability 
	Connection density
	Location accuracy

	Sensing accuracy

	[bookmark: _Hlk213170374]Network assisted smart transportation
	[1-10 Mb/s]
	[40 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]
NOTE 4: KPIs for communication, location and sensing in this table are fulfilled simultaneously. 



* * * End of changes * * * *

