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In this document, we discuss deployment scenarios for integrated sensing and communication (ISAC) channel modeling.
Discussion 
As described in the new SID on channel modeling for ISAC ‎[1], the focus of the study is to define channel model(s) to support object detection and/or tracking. A key step in defining any channel model is to define/characterize deployment scenario(s) where the channel model is expected to be used for performance evaluation. An important criterion for definition/selection of deployment scenario(s) is to make sure they support important use cases envisioned for ISAC for NR. A wide range of use cases for ISAC were identified and elaborated on in TR22.837 ‎[2]. In the rest of this contribution, we provide a summary of ISAC use cases as described in ‎[2] and provide our views on prioritization of the use cases from different perspectives.
ISAC use case categorization
In the following table, we provide a summary the ISAC use cases ‎[2] and their primary sensing target(s) and primary sensing service area(s) for each use case:
[bookmark: _Ref158644933]Table 1. List of ISAC use cases ‎[2] and their primary sensing targets and sensing service areas
	Use case ID ‎[2]
	Use case title ‎[2]
	Primary use case goal
	Primary sensing target(s)
	Primary sensing service area(s)

	5.1
	Intruder detection in smart home
	Residential/commercial privacy
	Humans
	Residential/commercial indoors

	5.2
	Pedestrian/animal intrusion detection on a highway
	Road safety
	Humans, animals, vehicles
	Road outdoors

	5.3
	Rainfall monitoring
	Hydraulic structure design, agriculture, weather forecasting, climate modelling
	Rain droplets
	Urban/Rural outdoors

	5.4
	Transparent Sensing
	All
	All
	All

	5.5
	Flooding in smart cities
	Flood monitoring
	Water on the surface
	Urban outdoors

	5.6
	Intruder detection in surroundings of smart home
	Residential/commercial privacy
	Humans, animals
	Residential/commercial outdoors

	5.7
	Railway intrusion detection
	Railway safety
	Humans, animals
	Railway outdoors

	5.8
	Sensing Assisted Automotive Maneuvering and Navigation
	Autonomous driving
	Vehicles, humans, animals, objects
	Road outdoors

	5.9
	AGV detection and tracking in factories
	Factory workplace safety
	Automated guided vehicles (AGVs), humans
	Factory indoors

	5.10
	UAV flight trajectory tracing
	UAV traffic safety
	UAVs
	Aerial outdoors

	5.11
	Crossroads with/without obstacle
	Road traffic safety
	Humans, vehicles
	Urban outdoors

	5.12
	Network assisted sensing to avoid UAV collision
	UAV traffic safety
	Obstacles, buildings
	Aerial outdoors

	5.13
	Sensing for UAV intrusion detection
	UAV traffic safety, No-fly zone privacy
	UAVs
	Aerial outdoors

	5.14
	Tourist spot traffic management
	Tourist traffic monitoring
	Humans, vehicles
	Urban outdoors

	5.15
	Contactless sleep monitoring service
	Health monitoring
	Human respiration, human chest movement
	Residential indoors

	5.16
	Protection of Sensing Information
	Protection against unauthorized sensing by home intruder
	Humans
	Residential/commercial indoors

	5.17
	Health monitoring at home
	Health monitoring
	Lack of human body movement, detection of human falls, human breathing rate
	Residential indoors

	5.18
	Service continuity of unobtrusive health monitoring
	Health monitoring
	Lack of human body movement, detection of human falls, human breathing rate
	Residential indoors/Outdoors/Outdoors-to-Indoors

	5.19
	Sensor Groups
	Large object characterization/localization using data from a group of sensors
	Large objects/vehicles
	Factory outdoors

	5.20
	Sensing for Parking Space Determination
	Parking traffic management
	Vehicles
	Public indoor/outdoor parking lot

	5.21
	Seamless XR streaming
	Environment understanding (Channel characterization)
	Objects, obstacles, buildings
	Residential/commercial indoors, Urban outdoors

	5.22
	UAVs/vehicles/pedestrians detection near Smart Grid equipment
	Smart grid safety
	UAVs, vehicles, humans
	Rural outdoors

	5.23
	AMR collision avoidance in smart factories
	Factory safety
	Vehicles, humans
	Factory indoors

	5.24
	Roaming for sensing service of sports monitoring
	Sports monitoring
	Human body movement
	Residential/commercial indoors

	5.25
	Immersive experience based on sensing
	Immersive audio/light experience
	Humans
	Residential/commercial indoors

	5.26
	Accurate sensing for automotive maneuvering and navigation service
	Autonomous driving
	Vehicles, humans, animals, objects
	Road outdoors

	5.27
	Public safety search and rescue or apprehend
	Public safety
	Humans
	Residential/commercial indoors, Rural outdoors

	5.28
	Vehicles Sensing for ADAS
	Driving safety
	Vehicles, humans, objects
	Road outdoors

	5.29
	Coarse Gesture Recognition for Application Navigation and Immersive Interaction
	Gesture recognition
	Human body movement
	Residential/commercial indoors

	5.30
	Sensing for automotive maneuvering and navigation service when not served by RAN
	Autonomous driving
	Vehicles, humans, animals, objects
	Road outdoors

	5.31
	Blind spot detection
	Driving safety
	Vehicles
	Road outdoors

	5.32
	Integrated sensing and positioning in factory hall
	Positioning accuracy enhancement
	Autonomous Mobile Robots (AMRs) and AGVs
	Factory indoors



From ISAC channel modeling perspective, there are two aspects which contribute to characterization of the deployment scenario: The “sensing service area” and “sensing target”. As summarized in Table 1, a wide range of ISAC use cases have been described in ‎[2] which correspond to a wide range of sensing targets and sensing service areas. To facilitate ISAC deployment discussions, the use cases can be categorized from both sensing target and sensing service area perspectives as detailed in the next sections.
ISAC use case categorization based on sensing target
The ISAC use cases can be categorized based on their sensing target(s) as discussed in the following subsections and summarized in Table 2:
Humans/Animals as sensing target
This category includes use cases which involve detection/localization of human body in its entirety or animal body in its entirety within the sensing service area, namely, use cases 5.1, 5.2, 5.6, 5.7, 5.8, 5.9, 5.16, 5.11, 5.14, 5.16, 5.22, 5.23, 5.25, 5.26, 5.27, 5.28, and 5.30. 
Terrestrial vehicles as sensing target
This category includes uses cases with terrestrial vehicles, AGVs, or AMRs as their sensing targets, namely, use cases 5.2, 5.8, 5.9, 5.11, 5.14, 5.19, 5.20, 5.22, 5.23, 5.26, 5.28, 5.30, 5.31, and 5.32. The sensing targets for this category are inherently moving rigid objects with a known range of typical sizes and speeds which move around on the ground.
UAVs as sensing target
This category includes use cases with UAVs as their sensing targets, namely, use cases 5.10, 5.12, and 5.13. The sensing targets for this category are inherently moving rigid objects with a known range of typical sizes and speeds which fly above the ground.
Objects/obstacles/buildings as sensing target
This category includes use cases with object/buildings as their sensing targets, namely, use cases 5.8, 5.12, 5.19, 5.21, 5.26, 5.28, and 5.30. The sensing targets for this category are inherently stationary rigid objects with a known range of sizes.
Human body parts as sensing target
This category includes use cases which involve detection/characterization of movement/lack of movement of the human body and/or part of human body, namely, use cases 5.15, 5.17, 5.18, 5.24, and 5.29. In our view, this category should be deprioritized in the channel modelling discussion due to the higher sensing accuracy requirements and additional complexities they incur in the channel model characterization.
Water as sensing target
This category includes use cases with water as sensing target, namely, use cases 5.3 and 5.5. In our view, this category should also be deprioritized in the channel modelling discussion due to complexities of characterizing water in a channel model.
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	Category
	Primary sensing target(s)
	ISAC use case(s)
	Priority

	1
	Humans, animals
	5.1, 5.2, 5.6, 5.7, 5.8, 5.9, 5.16, 5.11, 5.14, 5.16, 5.22, 5.23, 5.25, 5.26, 5.27, 5.28, 5.30
	High

	2
	Terrestrial vehicles
	5.2, 5.8, 5.9, 5.11, 5.14, 5.19, 5.20, 5.22, 5.23, 5.26, 5.28, 5.30, 5.31, 5.32
	High

	3
	UAVs
	5.10, 5.12, 5.13
	High

	4
	Objects/obstacles/buildings
	5.8, 5.12, 5.19, 5.21, 5.26, 5.28, 5.30
	High

	5
	Human body parts
	5.15, 5.17, 5.18, 5.24, 5.29
	Low

	6
	Water
	5.3, 5.5
	Low


ISAC use case categorization based on sensing service area
When available, existing 3GPP deployment scenarios can be taken as staring point for deployment scenario characterization for different ISAC use cases. Table 1 summarizes the ISAC use cases based on their sensing service area. It also provides our view on the existing 3GPP deployment scenario(s) which can be used as starting point.
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	Category
	Sensing service area(s)
	ISAC use case(s)
	Existing 3GPP deployment scenario(s) as starting point

	A
	Residential/commercial indoors
	5.1, 5.6, 5.15, 5.16, 5.17, 5.18, 5.21, 5.24, 5.25, 5.27, 5.29
	Indoor-Office (LOS/NLOS) ‎[3]

	B
	Residential outdoors-to-indoors
	5.18
	UMa (O2I) ‎[3]
UMi-Street Canyon (O2I) ‎[3]
RMa (O2I) ‎[3]

	C
	Rural outdoors
	5.3, 5.22, 5.27
	RMa (LOS/NLOS) ‎[3]

	D
	Urban outdoors
	5.3, 5.5, 5.11, 5.14, 5.21
	UMa (LOS/NLOS) ‎[3]
UMi-Street Canyon (LOS/NLOS) ‎[3]

	E
	Public outdoor parking lot
	5.20
	UMa (LOS) ‎[3]

	F
	Factory indoors
	5.9, 5.23, 5.32
	InF (LOS/NLOS) ‎[3]

	G
	Road outdoors
	5.2, 5.8, 5.26, 5.28, 5.30, 5.31
	Highway for eV2X ‎[4]
Urban grid for eV2X ‎[4]

	H
	Aerial outdoors
	5.10, 5.12, 5.13
	UMi-AV ‎[5]
UMa-AV ‎[5]
RMa-AV ‎[5]

	I
	Factory outdoors
	5.19
	FFS

	J
	Public indoor parking lot
	5.20
	FFS

	K
	Railway outdoors
	5.7
	FFS



We believe the final selection of deployment scenarios to support by the ISAC channel modeling requires some further discussions. Depending on supported channel modeling techniques, the applicability of specific channel modeling to specific deployment scenario may not be practical to implement or evaluate. Therefore, the final selection of deployment scenarios to support should be considered together with the channel modeling techniques to be supported.
Proposal 1: Use existing 3GPP deployment scenarios of Table 3 as starting point for ISAC deployment scenarios. 
ISAC deployment scenario prioritization
Following the discussions in the previous section, we propose to categorize ISAC use cases into three buckets as follows:
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	Bucket
	Description
	ISAC use case(s)
	Priority of channel modeling

	1
	Use cases with high priority based on their sensing target (Table 2) which have existing 3GPP deployment scenario(s) as starting point (Table 3).
	5.1, 5.2, 5.6, 5.8, 5.9, 5.10, 5.11, 5.12, 5.13, 5.14, 5.16, 5.20 (outdoor parking), 5.21, 5.22, 5.23, 5.25, 5.26, 5.27, 5.28, 5.30, 5.31, 5.32
	1st

	2
	Use cases with high priority based on their sensing target (Table 2) whose existing 3GPP deployment scenario(s) are FFS (Table 3).
	5.7, 5.19, 5.20 (indoor parking)
	2nd

	3
	Use cases with low priority based on their sensing target (Table 2).
	5.3, 5.5, 5.15, 5.17, 5.18, 5.24, 5.29
	3rd



Proposal 2: Prioritize ISAC deployment scenarios according to Table 4. 
Conclusions
In this contribution, we discussed deployment scenarios for ISAC channel modeling and have the following proposals:
Proposal 1: Use existing 3GPP deployment scenarios of Table 3 as starting point for ISAC deployment scenarios. 
Proposal 2: Prioritize ISAC deployment scenarios according to Table 4. 

References
[1] [bookmark: _Ref158212063]RP-234069, “New SID: Study on channel modelling for Integrated Sensing And Communication (ISAC) for NR”, Nokia, Nokia Shanghai Bell, RAN#102, December 2023.
[2] [bookmark: _Ref158212811]TR22.837 v19.2.0, “Technical Specification Group TSG SA; Feasibility Study on Integrated Sensing and Communication”, Release 19, 2023-12.
[3] [bookmark: _Ref158656760]TR38.901 v17.1.0, “Technical Specification Group Radio Access Network; Study on channel model for frequencies from 0.5 to 100 GHz”, Release 17, 2023-12.
[4] [bookmark: _Ref158657271]TR37.885 v15.3.0, “Technical Specification Group Radio Access Network; Study on evaluation methodology of new Vehicle-to-Everything (V2X) use cases for LTE and NR;”, Release 15, 2019-06.
[5] [bookmark: _Ref158658307]TR36.777 v15.0.0, “Technical Specification Group Radio Access Network; Study on Enhanced LTE Support for Aerial Vehicles”, Release 15, 2017-12.


7/7
