3GPP TSG SA WG1 Meeting #103	S1-232435
Goteborg, Sweden, 21-25 August				                                            (was S1-232221)
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	22.837
	CR
	0013
	rev
	1
	Current version:
	19.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	X



	

	Title:	
	Updates on consolidated KPI tables

	
	

	Source to WG:
	vivo, ZTE

	Source to TSG:
	SA1

	
	

	Work item code:
	FS_Sensing
	
	Date:
	2023-06-30

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	There are 2 Editor’s Notes left in section KPI table to be resolved.

In parallel, TS22.137 also has discussions on KPI table. It is proposed to utilized a single one for convergence firstly and mapping to the other.

Editor’s note: The values in brackets are FFS
Values with brackets are determined based on the most stringent value as given in the table. All the values when given are the least requirement for 3GPP system to enable such service. E.g.:
· Accuracy 5m, means to satisfy such service, 3GPP system needs to provide accuracy at least 5m, smaller is better.
therefore, all the symbols “≤” , and right-hand side range value with “-” are removed.

Editor’s note: Different service level of the KPIs is FFS

To define sensing service level that similar to positioning services as provided by the 3GPP system is not correct when only taking the accuracy of positioning and/or velocity. Sensing service is provided by taking multiple domains such as delay, AoD, AoA, Doppler, RSRP, Micro-doppler into account. Therefore, it is proposed to take “service category” to distinguish different application groups.
Basically:
	Detection: the radio signal is processed to extract distances, angles, or Doppler shifts, to detect the presence and state (position, velocity) of objects/targets. This mainly enables intruder detection applications in static areas, such as home intruder detection, highway/railway human/animal detection, UAV as intruder flying into restriction area (typical 3D zone).
	Category #1
	

	
	Category #2
	Finer location estimate is required

	Tracking: the radio signal is processed to extract distances, angles, or Doppler shifts, to detect the presence and state (position, velocity) of objects/targets first, followed by data association (utilizing sensing assistance information) with the object/target for tracking. This mainly enables navigation applications to track the moving area with the object/target, such as car navigation, UAV navigation, AGV tracking
	Category #3
	

	
	Category #4
	Finer location estimate is required

	Public safety including ADAS: utilize detection and/or tracking applications to rescue and safeguard people.
	Category #5
	

	Environment monitoring: relies on features extracted from the received waveform, or directly on the received waveform by utilizing machine learning for classification or regression. In the context of this document, such applications can be achieved by extracting features from the receiver waveform, e.g. tourist monitoring can via measuring the RSRP attenuation to determine the presence of people; rainfall monitoring can via measuring the RSRP attenuation to determine the rainfall intensity. This mainly enables weather monitoring applications in static area such as weather monitoring, tourist monitoring.

	Category #6
	environment

	Motion monitoring: relies on features extracted from the received waveform, or directly on the received waveform by utilizing machine learning for classification or regression. In the context of this document, such applications can be achieved by extracting features from the receiver waveform, e.g. sleep monitoring can via measuring the micro doppler shift over a period to determine people’s respiration rate. This mainly enables monitoring applications such as health monitoring, gesture recognition.
	Category #7
	Human motions, activities 

	
	Category #8
	Hand motions



Therefore, it is better to change service level name as category, and change “sensing service area” as “sensing service description” to sync with what will be captured in TS22.137 (which will be discussed in S1-232064 that drafted by Nokia and DT.)


	
	

	Summary of change:
	Delete Ens
Remove brackets and symbols of ≤, - to take the least requiring values
Change “service level” to “service category”
Change “sensing service area” to “sensing service description” to sync with S1-232064.
Sync contents of “sensing service description” and “example use cases” in S1-232064.
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* * * First Change * * * *
[bookmark: _Toc99442487][bookmark: _Toc136368533][bookmark: _Toc136853926]7.2	Consolidated potential KPIs of sensing results




	Scenario
	Sensing service levelcategory
	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
[%]

	Remarks
Example Services

	
	
	
	
	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 5.1; 5.13 – level1)
	Indoor/Outdoor
Object to be detected indoor: Human, object to be detected outdoor: UAV
	95
	≤10
	≤10
	N/A
	N/A
	10 
NOTE 2
	10
NOTE 3
	<1000
	< 1
	< 5
	< 2
	[bookmark: _MCCTEMPBM_CRPT81540187___5]intruder detection in smart home,
[bookmark: _MCCTEMPBM_CRPT81540188___4]UAV intrusion detection in restricted area

	[bookmark: _MCCTEMPBM_CRPT81540190___5][bookmark: _MCCTEMPBM_CRPT81540189___4]
	2 (use cases 5.13 – level2, 5.6)
	Outdoor
Object to be detected outdoor:
Human, UAV
	95
	≤5
	≤15
	N/A
	1N/A
	10 
NOTE 2
	10
NOTE 3
	[≤1000]
	[≤1]
	≤5
	≤5
	UAV flight route intrusion detection,
intruder detection in surroundings of smart home, highway/railway, tourist spot detection, parking space determination

	[bookmark: _MCCTEMPBM_CRPT81540191___4]
	3 (use cases 5.2, 5.7, 5.10, 5.11, 5.12, 5.23)
	Indoor/Outdoor
Factory (100m2), crossroad, highway, railway [air]
NOTE 4
Object to be detected: Animal, Human, UAV, Vehicle
	95
	≤1
	N/A
	1
NOTE 5
	N/A
	<1
NOTE 5
NOTE 8

	1 x 1 
NOTE 9
	≤100 ≤1000

NOTE 6;
1000
NOTE 10
	[≥0.05 ÷ ≤ 0.1 ≤ 1]
NOTE 11

	≤2
	≤2
	[bookmark: _MCCTEMPBM_CRPT81540192___5]sensing (tracking bicycle) at crossroads with/without obstacle,
UAV flight trajectory tracing
UAV collision avoidance,
AMR collision avoidance in smart factories
[bookmark: _MCCTEMPBM_CRPT81540193___4]

	[bookmark: _MCCTEMPBM_CRPT81540195___5][bookmark: _MCCTEMPBM_CRPT81540194___4]
	4 (use cases 5.20, 5.22, 5.25, 5.27, 5.32)
	Indoor/Outdoor
Public area safety, factory
NOTE 7
Object to be detected: Animal, Human, UAV, AGV/AMR, Vehicle
	9995
	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 x 0.5 may be needed
	250
	0.25 ≤ 1
	1
	5
	UAV collision avoidance, AGV/AMR collision avoidance in factory,Parking Space Determination,
UAVs/vehicles/pedestrians collision avoidance todetection near Smart Grid equipment (NOTE 7),
immersive experience based on sensing,
public safety search and rescue or apprehend,
integrated sensing and positioning in factory hall

	[bookmark: _MCCTEMPBM_CRPT81540196___4]
	5 (use cases 5.28)
	Indoor/Outdoor
ADAS -TBD
Object to be detected: Vehicle
	[95]
	~ [0.1]-[1.3] ; for short range rada; 
short-range radar: ~[0.02]-[2.6]
	TBD
	[±0.03] -[±0.12] m/s
	N/A
	 [0.4]
	[0.1] – [x 0.6]
	[50]
	[0.05] -[0.2]
	[1-10] %
	[<1] %
	ADAS,
public safety search and rescue or apprehend

	[bookmark: _MCCTEMPBM_CRPT81540197___4]Environment monitoring
	1 (use case 5.14)
	Object to be detected outdoor:
Human
	95
	[≤2]
	N/A
	N/A
	N/A
	[1] 
	[1]
	1000 NOTE 10
	[≤0.2]
	5
	5
	[bookmark: _MCCTEMPBM_CRPT81540198___5]traffic management

	[bookmark: _MCCTEMPBM_CRPT81540202___5][bookmark: _MCCTEMPBM_CRPT81540201___4][bookmark: _MCCTEMPBM_CRPT81540199___4]Environment monitoring
	62 (use cases 5.3 and 5.5.)
	Outdoor
Rainfall monitoring and flooding
NOTE 14
Object to be detected: Rain
	95
	≤10
	[bookmark: _MCCTEMPBM_CRPT81540200___7][≤0.2]
NOTE 15
	N/A
	N/A
	N/A
	N/A
	60001 min
	60
	< 0.110
	< 3
	rainfall monitoring,
flooding monitoring (NOTE 14)

	[bookmark: _MCCTEMPBM_CRPT81540206___5][bookmark: _MCCTEMPBM_CRPT81540205___4][bookmark: _MCCTEMPBM_CRPT81540203___4]Motion monitoring
	71 (use cases 5.15, 5.24, 5.29)
	Indoor
Indoor human motion -sleep monitoring NOTE 12, sports monitoring NOTE 13, gesture recognition
Motion on human, gesture
	95
	N/A
	[bookmark: _MCCTEMPBM_CRPT81540204___5]N/A
	N/A;
0.1 valid for gesture recognition
	N/A;
0.1 valid for gesture recognition
	N/A
	N/A
	60000s
	60; ≤0.1 for gesture recognition
	5
	5
	sleep monitoring (NOTE 12),
sports monitoring (NOTE 13),
gesture recognition

	
	8
	Indoor
	95
	N/A
	N/A
	0.1
	0.1
	FFS
	FFS
	FFS
	0.1
	5
	5
	Hand gesture recognition for application navigation and immersive interaction (NOTE 16)

	NOTE 1:	The terms in Table 7.2-1 are found in Section 3.1.
NOTE 2:     To detect the UAV existance (e.g., for intrusion detection), the sensing resolution of distance is 10m [25].
NOTE 3:	To detect the UAV existence, the sensing resolution of velocity is 10m/s [25].
NOTE 4:     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.
NOTE 5:	The KPI values for UAVs are sourced from [25] and [40] and for factories are sourced from [47].
NOTE 6:	The value 100 ms is sourced from [28] and is valid for sensing at crossroads.
NOTE 7:     The safe distance between pedestrian/vehicle and transmission station/line is 0.7m/0.95m [46]. The size of the park of Smart Grid depends on the real environment.
NOTE 8:	To track the UAV flying (e.g., for collision detection and warning), the sensing resolution of distance is 1m [25].
NOTE 9:	To track the UAV flying, the sensing resolution of velocity is 1m/s [25].
NOTE 10:	To realize 1m granularity tracking, when the velocity resolution is 1 m/s, the maximum corresponding sensing service latency is 1s.
NOTE 11:	Echodyne MESA-DAATM has approximate 1Hz scan rate [40].
NOTE 12:	Additional KPI on human motion rate accuracy of 2 times/min (0.033 Hz).
NOTE 13:	Additional KPI on human motion rate accuracy of 3 times/min (0.05Hz) and 4 times/min (0.07 Hz)
NOTE 14:	Rainfall estimation accuracy is1 mm/h[39] and describes the closeness of the measured rainfall estimation to its true rainfall value.
NOTE 15:	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 16:   This has sependency on use case 5.26 gesture recognization.


[bookmark: _MCCTEMPBM_CRPT81540207___2]
Editor’s note: The values in brackets are FFS
[bookmark: _MCCTEMPBM_CRPT81540208___3]Editor’s note: Different service level of the KPIs is FFS



* * * End of Change * * * *
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