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Abstract: This paper is intended to gather company opinions about ISAC KPI categorization as done for Rel-19 ISAC captured in TS 22.137
1. Introduction
Before discussing pCR on consolidated KPI table, the moderator suggests to discuss how to categorize ISAC KPI tables, based on Rel-19 ISAC table captured in TS 22.137. For each KPI table captured in TR 22.870, the following questions are to be answered.
Q1: Is a use case classified as “Object detection and tracking”, “Environment monitoring” or “Motion monitoring”?
Q1a: If the use case does not fit into any of the three scenarios in Q1, should a new scenario be introduced? If so, what?
Q2: Can a KPI table be covered by the existing sensing service categories (1 to 7) as in TS 22.137? If so, which category?
Q2a: If the KPI table does not fit into any of the existing sensing service categories in TS 22.137, should a new category be introduced?
Q3: For the KPI tables requiring a new sensing category, which ones can be grouped into the same category?
2. Discussion
For the use cases where sensing KPI is introduced, according to the same format in TS 22.137, companies are invited to answer to the following questions. The target KPI tables to be analyse are the following:
-	Table 7.2.5-1 from UC 7.2: Coordination of search and rescue missions in large disaster areas.	Comment by Huawei: Huawei comments: 
This is covered in the clause 7.2.5	Existing features partly or fully covering the use case functionality.

Not the new KPI table. 	Comment by Hideaki Takahashi (Nokia): [Xiaomi] Not a proposed new KPI table according to section 7.2.5. this reference is Cat 1 from the consolidated performance requirements already captured in TS 22.137 [6]. 
Can be removed from this analysis
-	Table 7.3.6-1 from UC 7.3: Safety assistance for vulnerable pedestrians.
-	Table 7.4.6-1 from UC 7.4: High-resolution topographical maps.
-	Table 7.5.6-1 from UC 7.5: Low-altitude UAV supervision.
-	Table 7.6.6-1 from UC 7.6: Environment object reconstruction.
-	Table 7.7.6-1 from UC 7.7: Road digitalization.
-	Table 7.9.6.-1 from UC 7.9: Detection of ships on the coast or in rivers.
-	Table 7.13.6-1 from UC 7.13: Enhanced XR user navigation.
-	Table 7.14.6-1 from UC 7.14: Collaborative robots using digital twinning.
-	Table 7.15.6-1 from UC 7.15: Infrastructure collapse monitoring.
-	Table 7.16.6-1 from UC 7.16: Multi-sensor fusion based sensing for UAV takeoff and landing.
-	Table 7.18.6-1 from UC 7.18: Safe & economic UAV transport.
-	Table 7.19.6-1 from UC7.19: network assisted smart transportation
-	Table 7.22.6-1 from UC 7.22: Structural health monitoring.
-	Table 7.23.6-1 from UC 7.23: Use Case on UAV Detection, Classification and Counting.	Comment by Huawei: Huawei comments:
Table 7.23.6-1 is missing
	Comment by Hideaki Takahashi (Nokia): [Xiaomi] Proposes an enhancement on the sensing resolution over cat 3 in [6]

-	Table 7.24.6-1 from UC 7.24: Gesture recognition in industrial environments
-	Table 7.27.6-1 from UC 7.27: Robots collaborating in sensing in smart factories	Comment by Hideaki Takahashi (Nokia): [Xiaomi] Is Table 7.27.6-2 Performance requirements also to be considered here? Could be separately but within this section of the TR?
InterDigital: UC. 7.25 has KPI references/ assumptions, otherwise table would have been introduced.
Question 1: Which use cases are classified as “Object detection and tracking”?
	Company name
	UCs classified as “Object detection and trasking” (describe UC number(s))

	Huawei 
	UC 7.3: Safety assistance for vulnerable pedestrians
· Detect the mobility of vulnerable pedestrians, as described in this UC

UC 7.5: Low-altitude UAV supervision
· Detect the illegal UAV intrusion and track the UAV flight trajectory, as described in this UC

UC 7.7: Road digitalization
· Detect and track multiple sensing objects simultaneously including cyclists, pedestrians and vehicles at crossroads, as described in this UC

UC 7.9: Detection of ships on the coast or in rivers
· Detect ship on the near shore waters and  offshore waters, as described in this UC

UC 7.13: Enhanced XR user navigation
· Detect proximal objects within a safety area of the user, as described in this UC

UC 7.16: Multi-sensor fusion based sensing for UAV takeoff and landing
· Detect obstacles to avoid risk collision, as described in this UC

UC 7.18: Safe & economic UAV transport
· Detect proximal objects within a safety area of the UAV, as described in this UC

UC 7.22: Structural health monitoring
· Detect corner reflectors on bridges, buildings in urban scenario, as described in this UC

UC 7.23: Use Case on UAV Detection, Classification and Counting
· Detect and classify UAV features such as propellers, as described in this UC


	ZTE
	UC 7.3: Safety assistance for vulnerable pedestrians: sensing target: VRU
UC 7.5: Low-altitude UAV supervision: sensing target: UAV
UC 7.9: Detection of ships on the coast or in rivers: sensing target: ship 
UC 7.13: Enhanced XR user navigation: sensing target: approaching object
UC 7.16: Multi-sensor fusion based sensing for UAV takeoff and landing: sensing target: UAV
UC 7.18: Safe & economic UAV transport: sensing target: UAV
UC7.19: network assisted smart transportation: sensing target: UAV, Drone
UC 7.23: Use Case on UAV Detection, Classification and Counting: sensing target: UAV


	Xiaomi
	UC 7.3, UC 7.5, UC 7.6 (vehicle), UC 7.7, UC 7.9, UC 7.13, UC 7.14, UC 7.16, UC 7.18, UC 7.19 (re-using cat2 or cat3 [6] for dependant communication/spatial KPIs ), UC 7.23 (similar to Cat3 [6]), UC 7.27(indoor object detection)

	InterDigital
	Concur with Xiaomi + UC 7.25(indoor object detection)

	
	



Question 2: Which use cases are classified as “Environment monitoring”?
	Company name
	UCs classified as “Environment monitoring” (describe UC number(s))

	Huawei 
	UC 7.15: Infrastructure collapse monitoring
· Monitor sudden collapse on infrastructure, as described in this UC


	
	

	
	

	
	

	
	



Question 3: Which use cases are classified as “Motion monitoring”?
	Company name
	UCs classified as “Motion monitoring” (describe UC number(s))

	Huawei 
	UC 7.24: Use case on gesture recognition in industrial environments
· Gesture detection 

	ZTE:
	UC 7.24: gesture recognition in industrial environments

	Xiaomi
	UC 7.24 (gestures)

	IntrerDigital
	UC 7.14  (robot, fine motions), UC 7.16 (UAV), UC 7.18 (UAV), UC 7.24  (gesture), UC 7.25 (immersive interaction), UC 7.27 (robot, fine motions)

	
	



Question 4: If exists, please describe UC number(s) which does not fall into any of the existing 3 scenarios, and hence requiring a new scenario. If so, please also suggest a new scenario.
	Company name
	UCs requiring a new scenario (describe UC number(s))

	Huawei 
	Categorize the following UCs into a new scenario(i.e. Environment reconstruction):
· UC 7.4: High-resolution topographical maps
· Reconstruct environment to generate high resolution topological map
· UC 7.6: Environment object reconstruction
· Reconstruction object in the environment to offer real time 3D virtualization of objects for navigation
· UC 7.14: Collaborative robots using digital twinning
· Reconstruction object in the environment to generate precise mapping of the environment (i.e. digital twin) for the actions of all robots on the ground
· UC 7.27: Robots collaborating in sensing in smart factories
· Reconstruction object in the factory to generate environment digital twin


Reason for a new scenario(Environment reconstruction):
Environment reconstruction is dedicated to reproducing the spatial and dynamic changes of the entire environment. The TS 22.137 mainly focuses on the location and velocity of an individual object, such as vehicle, in which this individual object is considered as a whole.
Some UCs in TR 22.870 are expected to detect and track more comprehensive characteristics of individual objects with variable sizes, e.g. for a building, vehicle, robot, topographical map etc., with sufficient and accurate object information per object type.


	ZTE
	NOTE: Following UCs are targeting monitoring whole things and changes in a given area. It is a new kind of Envionment monitoring. A new category is suggested: “Digital Twin of Environment”. 

UC 7.4: High-resolution topographical maps: multiple sensing targets in Environment
UC 7.6: Environment object reconstruction: sensing components for Environment
UC 7.7: Road digitalization: multiple sensing targets in given area
UC 7.14: Collaborative robots using digital twinning: multiple sensing targets for DigitalTwin 
UC 7.15: infrastructure collapse monitoring: sensing the difference of Environment
UC 7.22: Structural health monitoring: sensing multiple corner reflectors in building
UC 7.27: robots collaborating in sensing in smart factories: multiple sensing targets


	Xiaomi
	UC 7.4 (locale/building edges/roads/curbs etc.), UC 7.6 (building), UC 7.15, UC 7.22, UC 7.27 (factory environment) – physical surroundings

In addition
UC 7.27 Table 7.27.6-2 Performance aspects for associated scenario communication aspects – should these be captured here since the dependancy identified in the UC?
UC 7.19 Table 7.19.6-1 – captures some communication service KPIs and Spatial KPIs related to Cat 2 or Cat 3 of [6]. How to capture?

	InterDigital
	UC 7.16 (multi-sensor fusion), UC 7.25 (shopping tracker) – proposed category “Collaborative sensing”.
Note that there are UCs in other clauses (e.g. 9.5) that assume sensing capabilities which may have not been reflected as sensing KPIs (probably because clause 7 UC were assumed covered by discusssed clause 7 UC?), incuding fusion, etc.

	
	



Question 5: Please indicate UC number(s) whose KPI table can be covered by the existing sensing service categories. If so, add the UC number(s) in the corresponding columns.
Xiaomi: there are some UCs which identify similar objects and scenarios to existing Cats, however the proposed new KPI fall outside of the already defined Cats. How to capture these? maybe new sub Cats e.g. 3a could be considered to align on the object/ target similarities?

	Company name
	Cat. 1
	Cat. 2
	Cat. 3
	Cat. 4
	Cat. 5
	Cat. 6
	Cat. 7

	ZTE
	7.5 intrusion detection
	
	7.5,trajectory tracking
7.19
	7.6 Vehicle
	
	
	

	Xiaomi
	UC 7.5 (intrusion)
	UC 7.19
	UC 7.5 (tracking), UC 7.19
	UC 7.6 (noting Max latency Req)
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



Question 6: If exists, please indicate the UC number which cannot be covered by any of the existing 7 categories.
	Company name
	UC number(s) which cannot be covered by any of the existing 7 categories

	Huawei 
	See comments on Question 4: UCs requiring a new scenario. This new scenario is not covered by the existing 7 categories. 

For the leftovers (see Question 1, Question 2, and Question 3), we don’t see the same KPI values of each UC as the existing 7 categories.  For example, some UCs  have higher KPI values for one metric but lower KPI values in other metrics, compared to the existing sensing service categories.

We are open to list new categories based on the differences from the existing sensing service categories in the TS 22.137.


	ZTE
	Besides UC 7.5,7.19 and 7.6 Vehicle, others listed in answers to Q1,Q3,Q4 can’t be covered.

	Xiaomi
	Since most UCs propose additional KPI levels to existing Cats it seems new or sub-level (of existing) categories are needed.
(e.g. UC 7.23 very close to Cat3 except sensing resolution much tighter)

How to capture the dependent communication service requirements for UCs 7.19 and 7.27? service arameters however captured are captured the same. Some alignment may be useful, if applicable.
· UC 7.27 captures “Influence quality”
UC 7.19 includes Spatial KPIs

	InterDigital
	UC 7.25 (shopping tracker) uses assumptions rather than new KPIs

	
	



Question 7: If there are the UCs which cannot be covered by any of the existing 7 categories, which ones can be grouped into the same category?
	Company name
	UC number(s) grouped into the same category

	Huawei 
	See comments on Question 4: UCs requiring a new scenario
For the new scenario(Environment reconstruction), it is proposed to the following categories:
· Indoor:
· Category#a: static objects, including UC 7.27(Pathway)
· Category#b: moving objects, including 7.14(Robot), and UC 7.27(Surrounding)

· Outdoor: 
· Category#c: static objects, including UC 7.6(Buiding), and 7.14(Robot).
· Category#d: moving objects including UC 7.4(Vehicle), UC 7.6(Vehicle), and UC 7.14(Robot)

For the leftovers, it depends on the agreements on the above questions.
If SA1 agrees that they are not covered by any of the existing 7 categories, we can further discuss the new category.


	ZTE
	See answer to Q4. A new category is suggested: “Digital Twin of Environment”

	Xiaomi
	Some use cases relate to sensing support for digital twin services, e.g. enable reconstruction of virtual environment (in real time) in order to support other services. This creates additional dependancies for the communication/data handling for the sensing result transmission/collation and sensing function’s sensing result processing.
e.g. Communication Reqs for 7.19 and 7.27 may be possible to capture in similar table (parameters), although each UC may have different reqs per sensing service dependancy.


	InterDigital
	Collaborative sensing: UC 7.16, UC 7.18, UC 7.25.

	
	



3. Conclusions
Editor’s note: To be added
4. Proposal
It is proposed to agree the changes to 3GPP TR 22.870 v1.1.0 as proposed in S1-261029
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