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Abstract: This document proposes to update the KPI table for the use case of railway intrusion detection.
1. Introduction
It is proposed to update the Clause 5.7: use case of railway intrusion detection.
2. Reason for Change
Some KPI values proposed in this UC are referred from the document “Rail Industry Safety Induction Handbook: https://railsafe.org.au/__data/assets/pdf_file/0009/32022/Rail-Industry-Safety-Induction-RISI-Handbook-V5.1.pdf”.  In order to better understand the determination of KPI value, the related descriptions from this refernece are listed in the following.  

Confidence level
The confidence level for this UC is estimated as 95%.
Positioning accuracy by sensing 
According to this reference, the width of the danger zone horizontally from the nearest track is within 3m. Therefore, the horizontal positioning accuracy by sensing is estimated as ≤1.5m. The vertical positioning accuracy by sensing is not applicable.

	[image: ]
The two major components of the Rail Corridor are the Danger Zone and safe places.
The Danger Zone
The Danger Zone is anywhere within 3 metres horizontally from the nearest track and any distance above or below this 3 metres, unless constantly in a safe place.

A safe place 
A safe place is a place where a person and their equipment cannot be struck by rail traffic.




Max sensing service latency
In order to ensure passenger safety if any hazardous situation is detected, the latency for 5G system to sense the intrusion and report the sensing information on the presence of an intrusion (e.g. pedestrian/animal) to railway management departments is recommended as ≤1500ms.
Refreshing rate
The refreshing rate for sensing in this UC is recommended as ≤0.1s.

Missed detection
The value of missed detection is recommended as ≤0.1%.

False alarm
The value of missed detection is recommended as ≤0.1%. 
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: _Toc113213375]5.7.6	Potential New Requirements needed to support the use case
[PR. 5.7.6 - 001] Subject to operator policy, the 5G system shall enable the core network to collect and aggregate sensing measurement data from base stations.
[bookmark: _GoBack][PR. 5.7.6 - 002] Subject to operator policy, the 5G system shall enable the core network to expose a suitable API to provide the information regarding sensing results to authorized third parties.
[PR. 5.7.6 - 002] The 5G system shall be able to support the following KPIs:
Table 5.7.6-1: Performance requirements for railway intrusion detection
	Scenario
	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 [%]


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

	Intrusion detection on a railway 
	Outdoor
(Along railway)

	95%
	≤1.5m

	N/A
	N/A
	N/A
	N/A
	N/A
	˂1500ms

	≤ 0.1s

	≤0.1%
	≤0.1%


Editor's Note: the KPI values for Missed Deteciton and False Alarm are FFS. 

	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
	
	

	Intrusion detection on a railway (Note 1)
	≤1.5m
(Note 2)
	-
	-
	-
	-
	-
	˂1.5s
 (Note 3)

	≥10Hz


	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. The length of railway depends on the real environment. 
Note 2: the width of the danger zone horizontally from the nearest track is within 3m [20].
Note 3: in order to ensure passenger safety if any hazardous situation is detected, this is the latency for 5G system to sense the intrusion and report the sensing information on the presence of an intrusion (e.g. pedestrian/animal) to railway management departments.






* * * End of Change * * * *
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