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Abstract: This document introduces descriptions and requirements of 5G wireless sensing performance.
1. Introduction
This pCR introduces descriptions and requirements of 5G wireless sensing performance in section 6.
2. Reason for Change
Overall descriptions and performance requirements need to be described.
3. Proposal
It is proposed to agree the following changes to 3GPP TS 22.137.


[bookmark: _Toc134813178]
* * * First Change * * * *
[bookmark: references][bookmark: _Toc134813169]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
…
[2]	3GPP TR 22.837: "Feasibility Study on Integrated Sensing and Communication".
[3]	5GAA_White_Paper_C-V2X Use Cases Volume II: Examples and Service Level Requirements.
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
It is preferred that the reference to 21.905 be the first in the list.

* * * Next Change * * * *
6	5G wireless sensing Pperformance requirements
[bookmark: _Toc134813179]6.1	GeneralDescription
5G wireless Sensing service is required to fulfil different performance working points (e.g., accuracy, resolution, latency, etc.), according to one or multiple target object(s) and/or environment to be sensed in a target sensing service area. The following set of key performance requirements is used and shown for each service scenario in Table 6.2-1.
-	Accuracy of positioning estimate describes the closeness of the measured sensing result (i.e., position) of the target object to its true position value. It can be further derived into a horizontal sensing accuracy – referring to the sensing result error in a 2D reference or horizontal plane, and into a vertical sensing accuracy – referring to the sensing result error on the vertical axis or altitude.
-	Accuracy of velocity estimate describes the closeness of the measured sensing result (i.e., velocity) of the target object to its true velocity.
-	Confidence level describes the percentage of all the possible measured sensing results that can be expected to include the true sensing result considering the accuracy.
-	Sensing Resolution describes the minimum difference in the measured magnitude of target objects (e.g., range, velocity) to be allowed to detect objects in different magnitude.
-	Missed detection probability denotes the ratio of missing event to acquire a sensing result over all events during any predetermined period when the 5G system attempts to acquire a sensing result. It applies only to binary sensing results.
-	False alarm probability denotes the ratio of detecting an event that does not represent the characteristics of a target object or environment over all events during any predetermined period when the 5G system attempts to acquire a sensing result. It applies only to binary sensing results.
-	Max sensing service latency: time elapsed between the event triggering the determination of the sensing result and the availability of the sensing result at the sensing system interface.
-	Refreshing rate: rate at which the sensing result is generated by the sensing system. It is the inverse of the time elapsed between two successive sensing results.
5G wireless sensing performance requirements are applied to 3GPP sensing data and sensing results.

[bookmark: _Toc134813180]6.2	5G Wireless Sensing performance rRequirements
The 5G system shall be able to provide sensing results with the performance requirements in Table 6.2-1.
Table 6.2-1:	Performance requirements for 5G Wireless Sensing
	Scenario
	Sensing service category
	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
[%]

	Confidence level [%]

	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 
	≤10
	≤10
	N/A
	N/A
	10 
	10
	<1000
	< 1
	< 5
	< 2
	[bookmark: _MCCTEMPBM_CRPT81540188___4]95
	Indoor/outdoor (e.g., detection of human, UAV) 

	[bookmark: _MCCTEMPBM_CRPT81540189___4][bookmark: _MCCTEMPBM_CRPT81540190___5]
	2 
	≤5
	≤5
	N/A
	N/A
	10 
	10
	[≤1000]
	[≤1]
	≤5
	≤5
	95
	Outdoor (e.g., detection of human, UAV) 

	[bookmark: _MCCTEMPBM_CRPT81540191___4]
	3 
	≤1
	N/A
	1
	N/A
	<1

	1 x 1
	≤ 100 (NOTE 2), or ≤ 1000 (NOTE 3)
	0.05 to 1


	≤2
	≤2
	[bookmark: _MCCTEMPBM_CRPT81540193___4]99
	Indoor/outdoor (e.g., detection tracking of human, animal, UAV) 

	[bookmark: _MCCTEMPBM_CRPT81540194___4][bookmark: _MCCTEMPBM_CRPT81540195___5]
	4 
	0.5
	0.5
	0.1
Pedestrian: ≤1.5
Vehicle: ≤15
	N/A
Pedestrian: ≤1.5
	0.5m 

	5 x 5
for factories 0.5 may be needed
	250
	0.25 to 1
	1
	5
	99
	Indoor/outdoor (e.g., detection tracking of human, animal, UAV, AGV, vehicle) with high resolution 

	[bookmark: _MCCTEMPBM_CRPT81540196___4]
	5 
	~ [0.1]-[1.3] ; for short range radar ~[0.02]-[2.6]
	TBD
	[±0.03] -[±0.12] m/s
	N/A
	 [0.4]
	[0.1] – [0.6]
	[50]
	[0.05] - [0.2]
	[1-10] %
	[<1] %
	95
	Indoor/outdoor (e.g., detection tracking of human, animal, UAV, AGV, vehicle) with higher resolution 

	[bookmark: _MCCTEMPBM_CRPT81540197___4]Environment monitoring
	6 
	[≤2]
	N/A
	N/A
	N/A
	[1] 
	[1]
	1000
	[≤0.2]
	5
	5
	95
	The number of target objects estimated by sensing. 

	[bookmark: _MCCTEMPBM_CRPT81540199___4][bookmark: _MCCTEMPBM_CRPT81540201___4][bookmark: _MCCTEMPBM_CRPT81540202___5]
	7
	≤10
	[bookmark: _MCCTEMPBM_CRPT81540200___7][≤0.2]
	N/A
	N/A
	N/A
	N/A
	1 min
	60 to 600, application configurable
	< 0.1
	< 3
	95
	Nature of environments monitored by sensing. 

	[bookmark: _MCCTEMPBM_CRPT81540203___4][bookmark: _MCCTEMPBM_CRPT81540205___4][bookmark: _MCCTEMPBM_CRPT81540206___5]Motion monitoring
	8
	N/A
	[bookmark: _MCCTEMPBM_CRPT81540204___5]N/A
	0.1 valid for gesture recognition
	0.1 valid for gesture recognition
	N/A
	N/A
	60 s
	 0.1 to 60 for gesture recognition
	5
	5
	95
	Human motions, activities and gestures obtained by sensing.

	NOTE 1:	The additional information on some of the performance requirements can be found in [2].
NOTE 2:	The value 100 ms is sourced from [3] and is valid for sensing at crossroads.
NOTE 3:	To realize 1m granularity tracking, when the velocity resolution is 1 m/s, the maximum corresponding sensing service latency is 1 s.
NOTE 4:	Additional KPI on human motion rate accuracy is defined for contactless sleep/sports monitoring [2].
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