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Abstract: This document proposes to update the KPI table for the use case of pedestrian/animal intrusion detection on a highway.
1. Introduction
It is proposed to update the Clause 5.2: use case of pedestrian/animal intrusion detection on a highway.
2. Reason for Change
Some KPI values proposed in this UC are referred from the document “Intelligent Transport System (ITS);Vulnerable Road Users (VRU) awareness;Part 2: Functional Architecture and Requirements definition;Release 2”.  In order to better understand the determination of KPI value, the related descriptions from this refernece are listed in the following.  

Confidence level 
According to this document, the confidence level assocaited with potential risk of collision detection is set as 95% so that the confidence level for this UC is estimated as 95%. 
	An ITS station detecting a potential risk of collision with a VRU shall transmit a warning notification message to other road users only if the assessment confidence is higher than 95 %.




Positioning accuracy by sensing
According to this document, the minimum safe lateral distance between pedestrians/animals and roads is recommended as 2m from the perspective of safety-related traffic environment. The horizontal positioning accuracy by sensing in this UC is recommended as ≤1m. The vertical positioning accuracy by sensing is not appliable.
	A VRU can only be a living being. This living being is considered as a VRU only when it is in the context of a safety related traffic environment.
So, a living being in a house is not a VRU but as soon as it comes closer to the street (e.g. 2 m or 3 m), it is part of the safety related context and is in a role of a VRU.
[image: ]



Refreshing rate
According to this document, for collision avoidance purposes, the typical sufficient data sampling rate is 10 Hz so that the refreshing rate for sensing in this UC is recommended as ≤ 0.1s.

	The data exchanged shall be recent enough to be useful to the receiver for collision avoidance purposes, leading to a
minimum end to end latency time (e.g. less than 300 ms as in the RHS standard ETSI TS 101 539-1 [7]) and to a sufficient data sampling rate (e.g. 10 Hz).



Max sensing service latency 
The awareness time to warn/act on the traffic participants is recommended as ≤5000ms. 
Missed detection
In this UC, the value of missed detection is recommended as ≤5%. 
False alarm
In this UC, the value of missed detection is recommended as ≤5%. 
3. Conclusions
It is proposed to determine the KPI value for this UC based on the above reference.
4. Proposal
[bookmark: specVersion]It is proposed to agree the following changes to 3GPP TR 22.837 V0.2.0.


* * * First Change * * * *
[bookmark: _Toc113213340]5.2.6	Potential New Requirements needed to support the use case

[PR 5.2.6-1] The 5G system shall be able to support a base station to perform sensing.
[PR 5.2.6-2] The 5G system shall be able to support means to select suitable base station(s) to perform sensing, e.g. based on the base station’s location, sensing capability, and the sensing service information requested by trusted third party application. 

[PR 5.2.6-3] The 5G system shall be able to support means to configure the sensing operation of a base station(e.g. authorization, sensing activation and/or deactivation, sensing duration, sensing accuracy, target sensing location area). 
[PR 5.2.6-4] The 5G system shall be able to support means to enable a base station to transfer sensing measurement data to the core network. 
[PR 5.2.6-5] The 5G system shall be able to support means to enable the core network to process sensing measurement data for obtaining sensing results. 
[PR 5.2.6-6] Based on operator’s policy, the 5G system shall expose a suitable API to a trusted third party to provide the information regarding sensing results.
[PR 5.2.6-7] The 5G system shall be able to support charging data collection for the sensing services (e.g. considering service type, sensing accuracy, target area, duration) requested by a trusted third party application.

[PR 5.2.6-8] The 5G system shall be able to support the following KPIs: 
Table 5.2.6-1: Performance requirements for pedestrian/animal intrusion detection
	Scenario
	Sensing service area 
	Confidence level [%]

	Positioning accuracy by sensing (for a target confidence level)
	Velocity estimation accuracy 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]

	
	
	
	

	Pedestrian/animal intrusion detection on a highway

	Outdoor
(Highway)
	95%
	≤1m

	N/A
	N/A
	N/A
	N/A
	N/A
	≤5000ms
[bookmark: _GoBack]

	≤ 0.1s

	≤5%
	≤5%

	



	Scenario
	Distance Accuracy
([95%] confidence level)
	Velocity Accuracy
([95%] confidence level)
	Resolution
	Max allowed Sensing service latency
	Refreshing rate


	
	Horizontal Accuracy 
	Vertical Accuracy
	Horizontal Accuracy
	Vertical Accuracy
	Horizontal Resolution
	Vertical Resolution
	
	

	Pedestrian/animal intrusion detection on a highway
(Note 1)
	≤1m
(Note 2)
	-
	-
	-
	-
	-
	˂5s
(Note 3)

	≥10Hz
(Note 4)


	Note 1: the typical size (Length x Width x Height) of pedestrian is 0.5m x 0.5m x 1.75m and the typical size of animal is 1.5m x 0.5m x 1 m. 
Note 2: the safe distance between pedestrian/animal and road is 2m[10].  
Note 3: the sensing time needed to warn/act on the traffic participants is 5s[10].
Note 4: for collision avoidance purposes, the typical sufficient data sampling rate is 10 Hz[10].




Editor’s note: The KPIs for this use case is FFS.

* * * End of Change * * * *
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