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Abstract: In this document some of KPI’s has suggestions on update. In some cases, vital values are missing.
1. Introduction
This is an attempt to change some of the KPI values. 
2. Reason for Change
5.10 Use case on UAV flight trajectory tracing
The use case proposes to track UAV’s and have quite stringent requirement on recognizing individual drones. In potential requirement positioning seems to be valid and important, but no accuracy of the positioning is mentioned. Proposal to add accuracy
Table 5.10.6-1	Performance requirements of sensing results for UAV flight trajectory tracing
	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 (horizontal/vertical)
[mxm]
	Velocity resolution (horizontal/ vertical)
[m/s x m/s]
	
	
	
	

	UAV flight trajectory tracing
	Outdoor
	N/A
	1-2
	1-2
	1-2
	1-2
	1m x 1m ~10m x 10m NOTE 2
	1m/s x 1m/s ~ 10m/s x 10m/s NOTE 3
	100~1000 NOTE 4
	1Hz
NOTE 5
	5
	5

	NOTE 1:	The terms in Table 5.10.6-1 are found in Section 3.1.
NOTE 2:	To detect the UAV existence (e.g., for intrusion detection), the sensing resolution of distance is 10m [25]. To track the UAV flying (e.g., for collision detection and warning), the sensing resolution of distance is 1m [25].
NOTE 3:	To detect the UAV existence, the sensing resolution of velocity is 10m/s [25]. To track the UAV flying, the sensing resolution of velocity is 1m/s [25].
NOTE 4:	To realize 1m granularity tracking, when the velocity resolution is 1~10m/s, the maximum corresponding sensing service latency is 0.1~1s.
NOTE 5:	Echodyne MESA-DAATM has approximate 1Hz scan rate [40].



5.12 Network assisted sensing to avoid UAV collision
In kpi table horizontal accuracy is given to 1m and vertical accuracy is N/A, this goes for the vertical velocity as well. To avoid collision of UAV’s vertical detection would be needed. Proposal is to use same values as horizontal.
Table 5.12.6-1	Performance requirements of sensing results for network assisted sensing to avoid UAV collision
	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]

	
	
	
	

	Network assisted sensing to avoid UAV collision
	Outdoor
	[99]
	1
	1
	1
NOTE 2
	1
NOTE 2
	<1
NOTE 2
	1
	500
	0.5
	N/A
	N/A

	NOTE 1:	The terms in Table 5.12.6-1 are found in Section 3.1.
NOTE 2:	The KPI values are sourced from [25] and [40].




3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v1.0.0

* * * Next Change * * * *

[bookmark: _Toc129336524]5.10.6	Potential New Requirements needed to support the use case
[PR 5.10.6-1] Based on operator policy, request from UTM and sensing configuration (e.g. sensing area), the 5G system shall be able to support RAN entities and UEs in sensing the characteristics of an airborne object of interest (e.g., UAV), including generating sensing measurement data related to the object’s location and motion metrics (see examples in Table 5.10.6-1).
[PR 5.10.6-2] The 5G system shall be able to support means to authorize RAN entities and UEs in certain location area generating and reporting sensing measurement data (e.g., related to a UAV position, velocity) to a 5G sensing processing entity.
NOTE:	The requirement above assumes that the sensing measurement data is post-processed in 5G sensing processing entity which is located within the 5G system.
[PR 5.10.6-3] The 5G system shall be able to support means to process the sensing measurement data and expose in real time the sensing results (e.g., related to a UAV position, velocity) from a 5G sensing processing entity to a trusted 3rd party application.
[PR 5.10.6-4] The 5G system shall support energy efficient sensing operations.
[PR 5.10.6-5] The 5G system shall support sensing services with KPIs as given in Table 5.10.6-1.
Table 5.10.6-1	Performance requirements of sensing results for UAV flight trajectory tracing
	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 (horizontal/vertical)
[mxm]
	Velocity resolution (horizontal/ vertical)
[m/s x m/s]
	
	
	
	

	UAV flight trajectory tracing
	Outdoor
	N/A
	N/A1-2
	N/A1-2
	1-2N/A
	1-2N/A
	1m x 1m ~10m x 10m NOTE 2
	1m/s x 1m/s ~ 10m/s x 10m/s NOTE 3
	100~1000 NOTE 4
	1Hz
NOTE 5
	5
	5

	NOTE 1:	The terms in Table 5.10.6-1 are found in Section 3.1.
NOTE 2:	To detect the UAV existence (e.g., for intrusion detection), the sensing resolution of distance is 10m [25]. To track the UAV flying (e.g., for collision detection and warning), the sensing resolution of distance is 1m [25].
NOTE 3:	To detect the UAV existence, the sensing resolution of velocity is 10m/s [25]. To track the UAV flying, the sensing resolution of velocity is 1m/s [25].
NOTE 4:	To realize 1m granularity tracking, when the velocity resolution is 1~10m/s, the maximum corresponding sensing service latency is 0.1~1s.
NOTE 5:	Echodyne MESA-DAATM has approximate 1Hz scan rate [40].



* * * Next Change * * * *
[bookmark: _Toc360202473][bookmark: _Toc129336538]5.12.6	Potential New Requirements needed to support the use case
[PR 5.12.6-1] The 5G system shall be able to provide a sensing service to track one specific target object and the environment around the target object with the assistant information provided by the UE on board the specific target object or authorized 3rd party.
NOTE 1: 	The assistant information for example can be UE position, UE ID.
[PR 5.12.6-2] The base stations shall be able to sense multiple specific target objects and their environments at the same time.
 [PR 5.12.6-3] The 5G system shall be able to provide a mechanism controllable by the operator, according to a business agreement, for a trusted 3rd party to request the sensing service related with a certain target object or multiple target objects of a certain location area.
[PR 5.12.6-4] Based on operator policy, the 5G system shall be able to provide a mechanism for a trusted 3rd party to request per location area different sensing services configuration (e.g. sensing KPI, report refresh rate etc.).
[PR 5.12.6-5] The 5G system shall be able to report sensing result of the environment around a specific target object to a trusted 3rd party.
NOTE 2: 	The sensing result of the environment for example can be its position, the size of obstacles around, and other moving objects nearby.
[PR 5.12.6-6] The 5G system shall be able to provide sensing service with follow KPIs:
Table 5.12.6-1	Performance requirements of sensing results for network assisted sensing to avoid UAV collision
	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]

	
	
	
	

	Network assisted sensing to avoid UAV collision
	Outdoor
	[99]
	1
	N/A1
	1
NOTE 2
	1
NOTE 2N/A
	<1
NOTE 2
	1
	500
	0.5
	N/A
	N/A

	NOTE 1:	The terms in Table 5.12.6-1 are found in Section 3.1.
NOTE 2:	The KPI values are sourced from [25] and [40].


Editor's Note: Other potential new requirements are FFS.

* * * Next Change * * * *
<Proposed change in revision marks>

* * * Next Change * * * *
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