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The ISAC deployment scenarios were discussed in RAN1 and the following agreement were reached ‎[1]‎[2]:
	Agreement (RAN1#116, agenda 9.7.1)
For progressing ISAC study, the following sensing targets and existing communication scenarios will be considered as a starting point:
· Note1: the table below does not imply that the sensing target will be placed at positions defined for UEs and BSs in the scenarios in the right column.
· Note2: the table below does not imply that UEs are necessarily placed at positions defined for UEs in the scenarios in the right column.
· Note3: the existing communication scenarios are listed with the intent to use the evaluation parameters defined for those scenarios, as a starting point.

	Sensing Targets
	scenarios 

	UAVs
	RMa-AV, UMa-AV, UMi-AV (TR 36.777) 

	Humans indoors
	InF, Indoor Office, [Indoor Room (TR 38.808)], [UMi, UMa]

	Humans outdoors
	UMi, UMa, [RMa]

	Automotive vehicles (at least outdoors)
	Highway, Urban grid, UMa, UMi, RMa

	Automated guided vehicles (e.g. in indoor factories)
	InF

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	Highway, Urban grid, HST



Agreement (RAN1 #116-bis, agenda 9.7.1)
RAN1 agrees the following ISAC terminology with minor modifications as follows:
For ISAC channel modelling, RAN1 uses the sensing related terminology as defined in TS22.137 or TR22.837 as a starting point for discussion purposes with the following definitions: 
1. Sensing transmitter: the TRP or a UE that sends out the sensing signal which the sensing service will use in its operation. A sensing transmitter can be located in the same or different TRP or a UE as the sensing receiver.
2. Sensing receiver: the TRP or a UE that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be located in the same or different TRP or a UE as the sensing transmitter.
3. Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment from the sensing signal.
4. Background environment: background (clutter and/or environmental objects) that are not the sensing target(s).
5. Mono-static sensing: sensing where a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are co-located in the same TRP or UE.  
6. Bi-static sensing: sensing where a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are not co-located in the same TRP or UE. 
7. Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers, for a sensing target.
8. Sensing signal: Transmissions on the 3GPP radio interface that can be used for sensing purposes.

Agreement (RAN1 #116-bis, agenda 9.7.1)
Any TRP and/or UE location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations. FFS: other possible sensing transmitters and receivers locations.

Agreement (RAN1 #116-bis, agenda 9.7.1)
The following table can be used by companies to propose values for each sensing target
· Additional parameters/rows can be added if needed
Table x. Evaluation parameter template for sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	

	Sensing target
	Outdoor/indoor
	

	
	3D mobility
	

	
	3D distribution
	

	
	Orientation
	

	
	Physical characteristics (e.g., size)
	

	[Unintended/Environment objects]
	Types
	

	
	3D mobility
	

	
	3D distribution
	

	
	Orientation
	

	
	Physical characteristics (e.g., size)
	

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	






In this document, we discuss remaining issues in characterization of deployment scenarios for ISAC.
Discussion 
Deployment scenario aspects to be used as a starting point
To be able better understand the implications of using an existing scenario for a given sensing target type, the scope of a deployment scenario should be clarified. A deployment scenario defined in an existing 3GPP TR, including TR 38.901, TR 36.777, involves (all or a subset of) the following aspects:
1. Physical layout parameters:
Parameters related to locations of nodes in a scenario as summarized in Table 1.
Parameters related to locations/materials/types/sizes of physical environment components in a scenario as summarized in Table 2.
1. Large-scale parameters (LSPs):
Pathloss, O2I penetration loss, and LOS probability as functions of carrier frequency, and location parameters of nodes and physical environment components.
Shadow fading: Distribution of shadow fading and the numerical value(s) of its parameter(s), and autocorrelation of shadow fading.
1. Fast fading model, including small-scale parameters (SSPs): Details of steps to create BS-UT radio channel realizations, including the generation of:
The physical layout parameters, based on details of bullet (i) above
The LSPs, based on details of bullet (ii) above
The SSPs, including the details of the underlying SSP derivations
Channel coefficients, based on (iii)-a, (iii)-b, and (iii)-c
[bookmark: _Ref166072654]Table 1. Parameters related to locations of nodes in a scenario.
	Parameter
	Description

	Cell layout
	Cell grid shape
Number of sites
Number of sectors per site
ISD value

	BS antenna height 
	[m]

	UT location
	Outdoor/indoor
LOS/NLOS
UT height

	Indoor UT ratio
	[%] 

	UT mobility (horizontal plane only)
	[Km/h]

	Min. BS - UT distance (2D)
	[m]

	UT distribution (horizontal)
	Distribution type


[bookmark: _Ref166072665]Table 2. Parameters related to locations/materials/types/sizes of physical environment components in a scenario.
	Parameter
	Description

	Layout
	Room dimensions
Ceiling height/building height
Street width
Effective clutter height
Wall and ceiling material

	Clutter type
	Types and materials of clutters 

	Typical clutter size
	[m]

	Clutter density
	[%] 



Observation 1: A deployment scenario is composed of the following aspects:
· Physical layout parameters
· Large-scale parameters
· Fast fading model, including small-scale parameters
It was agreed in RAN1#116, agenda 9.7.2, that the common framework for ISAC channel model is composed of a component of target channel and a component of background channel, , where the target channel  includes all [multipath] components impacted by the sensing target and the background channel  includes other [multipath] components not belonging to target channel. Methods of modeling a sensing target as a scatterer, e.g. a quasi-deterministic cluster, are being discussed in 9.7.2, which will at least impact the fast-fading model of ISAC. On the other hand, the physical layout parameters, including UE and gNB placements, and large-scale parameters are primarily common between the background and target components of ISAC channel. Therefore, it is straightforward to consider the physical layout parameters and large-scale parameters of the identified scenarios as starting point. This includes UE and BS placements, antenna height, etc.
Proposal 1: RAN1 to take at least the physical layout parameters and large-scale parameters, including their values, of the existing scenarios for emulating target use cases.
· The existing scenarios should re-use UE and BS placements and their corresponding placement characteristics, e.g. antenna height, etc.
· FFS: Fast fading model, including small-scale parameters
Evaluation parameters
The following table was agreed in RAN1#116bis to be used by companies to propose values for each sensing target. In this section we provide our views on how to complete this table.
Table x. Evaluation parameter template for sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	

	Sensing target
	Outdoor/indoor
	

	
	3D mobility
	

	
	3D distribution
	

	
	Orientation
	

	
	Physical characteristics (e.g., size)
	

	[Unintended/Environment objects]
	Types
	

	
	3D mobility
	

	
	3D distribution
	

	
	Orientation
	

	
	Physical characteristics (e.g., size)
	

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	



We provide our views on the values in the table for some of sensing targets in the following sections.
UAVs as sensing target
The following use cases have UAVs as their primary sensing target according to TR 22.837 ‎[6]: Use case on UAV flight trajectory tracing (Section 5.10 of TR 22.837), use case on sensing for UAV intrusion detection (Section 5.13 of TR 22.837), and UAVs/vehicles/pedestrians detection near Smart Grid equipment (Section 5.22 of TR 22.837). The sensing service area for both use cases is outdoor. Moreover, the scenarios UMi-AV, UMa-AV, and RMa-AV specified in TR 36.777 all involve UAVs as “aerial UEs” in a communication system and the scope of the TR, including the channel modeling, is to model communication links between BS(s) and aerial UE(s). However, at least for Fast fading model, it is unclear if/how a sensing target without any TX or RX antennas can be modeled as an aerial UE, considering that methods of modeling a sensing target as a scatterer are being discussed in Rel-19 agenda 9.7.2. Therefore, in our view, the scenarios of TR36.777 may not be proper scenarios to be considered as for the main ISAC deployment scenarios with UAVs as sensing target. We have the following considerations for background and target channel modeling of ISAC with UAVs as sensing target: 
· Background channel: The background channel involves BS and terrestrial UEs with not get impacted by the UAVs. Therefore, UMa, UMi, and RMa scenarios ‎[4] seem to be more proper to be used as starting point for ISAC with UAVs as sensing target.
· Target channel: The target channel involves BS and terrestrial UEs as TX and RX nodes and UAVs as potentially moving scatterers which impact the BS-UE channel. The scatterer mobility modelling of Section 7.6.10 of ‎[4] can be used as starting point to model UAV mobility. 
Regarding the 3D mobility, since the UAVs can potentially move in all directions in 3D space, both horizontal and vertical planes need to be considered. The value of UAV speed is Table A.1-1 of TR 36.777 is set to 160km/h in horizontal plane. Although this value is applicable to some specific UAVs, it may not be a typical value for all types of UAVs. Therefore, it can be used as starting point and other values may need to be added to the table after discussion in RAN1. For the minimum Tx/Rx/Sensing target distance, the values in TR 38.901 or TR 36.777 for the BS-UE and BS-UAV distance can be re-used as starting point. The rest of parameter values for scenarios with UAVs as sensing target are listed in Table 3.
[bookmark: _Ref166075032]Table 3. Proposed values for UAVs as sensing target
	Parameters
	Value

	Applicable communication scenarios
	UMi (38.901)/UMi-AV (36.777)
	UMa (38.901)/UMa-AV (36.777)
	RMa (38.901)/RMa-AV (36.777)

	Sensing transmitters and receivers properties
	BS: Same as BS in UMi/UMi-AV

UE: Same as terrestrial UE in UMi/UMi-AV
	BS: Same as BS in UMa/UMa-AV

UE: Same as terrestrial UE in UMa/UMa-AV
	BS: Same as BS in RMa/RMa-AV

UE: Same as terrestrial UE in RMa/RMa-AV

	Supported sensing modes
	BS-BS bistatic, BS monostatic, BS-UE bistatic,
UE-BS bistatic
	BS-BS bistatic, BS monostatic, BS-UE bistatic,
UE-BS bistatic
	BS-BS bistatic, BS monostatic, BS-UE bistatic,
UE-BS bistatic

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	Horizontal plane and vertical plane,
[160 km/h] in horizontal plane, FFS vertical plane
	Horizontal plane and vertical plane,
[160 km/h] in horizontal plane, FFS vertical plane
	Horizontal plane and vertical plane,
[160 km/h] in horizontal plane, FFS vertical plane

	
	3D distribution
	Uniform
	Uniform
	Uniform

	
	Orientation
	UAV legs upright
	UAV legs upright
	UAV legs upright

	
	Physical characteristics (e.g., size)
	FFS
	FFS
	FFS

	[Unintended/Environment objects]
	Types
	Birds
	Birds
	Birds

	
	3D mobility
	Horizontal plane and vertical plane
	Horizontal plane and vertical plane
	Horizontal plane and vertical plane

	
	3D distribution
	Uniform
	Uniform
	Uniform

	
	Orientation
	FFS
	FFS
	FFS

	
	Physical characteristics (e.g., size)
	FFS
	FFS
	FFS

	[Sensing area]
	FFS
	FFS
	FFS

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS-UAV distance: 10m
Min. BS-UE distance: 10m
Min. UE-UAV distance: 10m
	Min. BS-UAV distance: 10m
Min. BS-UE distance: 35m
Min. UE-UAV distance: 35m
	Min. BS-UAV distance: 10m
Min. BS-UE distance: 35m
Min. UE-UAV distance: 35m



Proposal 2: RAN1 to take proposed values in Table 3 as the evaluation parameter values for ISAC scenarios with UAVs as sensing target.
Humans indoors as sensing target
The following use cases have human indoors as their primary sensing target according to TR 22.837 ‎[6]: Intruder detection in smart home (Section 5.1 of TR 22.837), AMR collision avoidance in smart factories (Section 5.23 of TR 22.837), and Immersive experience based on sensing (Section 5.25 of TR 22.837). The proposed parameter values for scenarios with human indoors as sensing target are listed in Table 4Table 3.
[bookmark: _Ref166075092]Table 4. Proposed values for humans indoors as sensing target
	Parameters
	Value
	

	Applicable communication scenarios
	Indoor Office (38.901)
	InF (38.901)

	Sensing transmitters and receivers properties
	Same as BS and UE in Indoor office
	Same as BS and UE in InF

	Supported sensing modes
	BS-UE bistatic
UE-BS bistatic
BS-BS bistatic
BS monostatic
UE monostatic
	BS-UE bistatic
UE-BS bistatic
BS-BS bistatic
BS monostatic
UE monostatic


	Sensing target
	Outdoor/indoor
	Indoor
	Indoor

	
	3D mobility
	Horizontal plane, 3 km/h
	Horizontal plane, 3 km/h

	
	3D distribution
	Uniform on horizontal plane)
	Uniform on horizontal plane)

	
	Orientation
	Standing upright
	Standing upright

	
	Physical characteristics (e.g., size)
	Height: 0.5m-2.5m
	Height: clutter-embedded

	[Unintended/Environment objects]
	Types
	Desks, chairs, home appliances
	Factory machineries

	
	3D mobility
	FFS
	FFS

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

	
	Physical characteristics (e.g., size)
	FFS
	FFS

	[Sensing area]
	FFS
	FFS

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS-sensing target distance: 1m
Min. BS-UE distance: 1m
Min. UE-sensing distance: 1m
	Min. BS-sensing target distance: 1m
Min. BS-UE distance: 1m
Min. UE-sensing distance: 1m


Proposal 3: RAN1 to take proposed values in Table 4 as the evaluation parameter values for ISAC scenarios with humans indoors as sensing target.
Conclusions
In this contribution, we discussed deployment scenarios for ISAC channel modeling and have the following observation and proposals:
Observation 1: A deployment scenario is composed of the following aspects:
· Physical layout parameters
· Large-scale parameters
· Fast fading model, including small-scale parameters
Proposal 1: RAN1 to take at least the physical layout parameters and large-scale parameters, including their values, of the existing scenarios for emulating target use cases.
· The existing scenarios should re-use UE and BS placements and their corresponding placement characteristics, e.g. antenna height, etc.
· FFS: Fast fading model, including small-scale parameters
Proposal 2: RAN1 to take proposed values in Table 3 as the evaluation parameter values for ISAC scenarios with UAVs as sensing target.
Proposal 3: RAN1 to take proposed values in Table 4 as the evaluation parameter values for ISAC scenarios with humans indoors as sensing target.
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