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Introductions 
In the last meeting for the study on ISAC deployment scenarios in RAN1#116b, the following agreements have been reached:
	Agreement
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
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
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
	[bookmark: _Hlk166223877]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 paper, we will present our views on the evaluation assumptions of ISAC deployment scenarios. 
Discussions 
Evaluation assumptions for UAVs
UAVs for sensing are in outdoors. The trajectory of UAVs for sensing is usually from the ground to the low-latitude airspace, within the low-latitude airspace, and from the low-latitude airspace to the ground. It mostly relies on the sensing modes with only gNB involved, and we can set sensing modes as TRP-TRP bistatic and TRP monostatic in the evaluation assumptions. 
Both FR1 and FR2 can be considered in the UMa-AV and UMi-AV scenarios as the cell coverage is usually several hundred meters.  While for RMa-AV scenarios with large cell size, it is suggested to use just FR1 for sensing. We summary the evaluation assumptions for UAVs outdoors sensing in Table1 from our observations.   
Table 1 Evaluation assumptions for UAVs outdoors sensing
	Parameters
	Value

	Applicable communication scenarios
	UMi-AV
	UMa-AV
	RMa-AV

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 200m; FR2 ISD=200m)
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 500m; FR2 ISD=200m or 500m)
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 1732m)

	Carrier frequency 
	FR1:4 GHz
FR2:30 GHz
	FR1:4 GHz
FR2:30 GHz
	FR1:4 GHz

	SCS
	FR1:30KHz
FR2:120KHz
	FR1:30KHz
FR2:120KHz
	FR1:30 kHz

	Bandwidth
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100 MHz

	Supported sensing modes
	TRP-TRP bistatic; TRP monostatic
	TRP-TRP bistatic; TRP monostatic
	TRP-TRP bistatic; TRP monostatic

	Sensing transmitter and receiver (both BS type)
	Height 
	10 m
	25m
	35 m

	
	Antenna pattern
	FFS
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS
	FFS

	
	Total BS Tx power
	FFS
	FFS
	FFS

	
	BS receiver noise figure
	FR1: 5dB
FR2:10dB
	FR1: 5dB
FR2:10dB
	FR1:5dB

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	Uniformly distributed between 3 and 160 km/h (horizontal plane only)
	Uniformly distributed between 3 and 160 km/h (horizontal plane only)
	Uniformly distributed between 3 and 160 km/h (horizontal plane only)

	
	3D distribution
	Height: Uniformly distributed between FFS and 300 m
Horizontal plane distribution: Uniform 
	Height: Uniformly distributed between FFS and 300 m
Horizontal plane distribution: Uniform
	Height: Uniformly distributed between FFS and 300 m
Horizontal plane distribution: Uniform

	
	Orientation
	Random
	Random
	Random

	
	Physical characteristics (e.g., size)
	Material: Metal
Size: 40cm~150cm diagonal 
	Material: Metal
Size: 40cm~150cm diagonal
	Material: Metal
Size: 40cm~150cm diagonal

	Sensing area
	In the cell coverage 
	In the cell coverage
	In the cell coverage

	Min. BS – Sensing target distance(3D)
	10m
	10m
	10m



Proposal 1:  It is suggested to consider sensing modes with only gNB involved for UMi-AV, UMa-AV, and RMa-AV scenarios and the corresponding evaluation assumptions as in Table 1.

Evaluation assumptions for automotive vehicles outdoors
In order to detect vehicles moving on the roads consistently, it will refer to use gNB or RSU with such sensing capability. Therefore, TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE monostatic, UE-UE bistatic sensing modes can be adopted in this scenario. And here the UE for sensing is actually a UE type RSU located not far from the road. 
Both FR1 and FR2 can be considered in the highway and Urban-grid scenarios with ISD≤500m.  While for highway scenario with ISD=1732m, it is suggested to use just FR1 for sensing. We summary the evaluation assumptions for automotive vehicles outdoors sensing in Table2 from our observations.
[bookmark: _Hlk166271447]Table 2 Evaluation assumptions for automotive vehicles outdoors
	Parameters
	Value

	Applicable communication scenarios
	Highway 
	Urban-grid

	Cell layout
	BSs deployed method:
Optiona1: BSs are located along the highway 35m away with 1732m ISD
[image: ]
Option2: BSs are located with wrap around method of 19*3 hexagonal cells with 500m ISD
[image: ]
UE type RSU are uniformly allocated with 100m spacing in the middle of the highway;
Road configuration can be referred to Table A.1.2-1 TR 36.885.
	BSs are deployed with wrap around method(FR1 ISD = 500m; FR2 ISD=200m or 500m);[image: ]
UE type RSU are deployed at the center of intersection;
Road configuration can be referred to Table A.1.2-1 TR 36.885.

	Carrier frequency 
	FR1:4 GHz
FR2:30 GHz for ISD=500m case
	FR1:4 GHz
FR2:30 GHz

	SCS
	FR1:30KHz
FR2:120KHz
	FR1:30KHz
FR2:120KHz

	Bandwidth
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz

	Supported sensing modes
	TRP-TRP bistatic/TRP monostatic;
UE-UE bistatic/UE monostatic/TRP-UE bistatic (UE type RSU)
	TRP-TRP bistatic/TRP monostatic;
UE-UE bistatic/UE monostatic/TRP-UE bistatic (UE type RSU)

	Sensing transmitter and receiver (both BS type or BS type RSU)
	Height 
	FR1：
Option1:25 m
Option2:35 m
FR2：25 m
	25 m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total BS Tx power
	FFS
	FFS

	
	BS receiver noise figure
	FR1: 5dB
FR2:10dB
	FR1: 5dB
FR2:10dB

	Sensing transmitter and receiver (both UE type RSU)
	Height 
	5m
	5m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total UE Tx power
	FFS
	FFS

	
	UE receiver noise figure
	FFS
	FFS

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	Absolute vehicle speed :140 km/h or 70 km/h 
The same speed in all the lanes in one simulation.
	Absolute vehicle speed :15 km/h or 60 km/h
The same speed in all the lanes in one simulation.

	
	3D distribution
	Average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed. 
The same density in all the lanes in one simulation.
	Average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed.
The same density in all the lanes in one simulation.

	
	Orientation
	Along the lane direction 
	Along the lane direction 

	
	Physical characteristics (e.g., size)
	Material: Metal
Size: passenger vehicle: 5m×2m×1.6m; truck/bus: 13m×2m×3m
	Material: Metal
Size: passenger vehicle: 5m×2m×1.6m; truck/bus: 13m×2m×3m

	Sensing area
	In the cell coverage 
	In the cell coverage

	Min. BS – Sensing target distance(3D)
	35m
	35m



Proposal 2:  It is suggested to consider sensing modes with gNB and RSU involved for vehicles sensing in highway and urban-grid scenarios and the corresponding evaluation assumptions as in Table 2.

Evaluation assumptions for humans outdoors
For humans outdoors in UMi and UMa scenarios, we can consider to use fixed UE specifically designed for sensing purpose, since gNB sensing might not be always feasible to sense moving humans. Therefore, we consider TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-UE bistatic  sensing modes here for human outdoors sensing. We summary the evaluation assumptions for humans outdoors in Table3 from our observations.
Table 3 Evaluation assumptions for humans outdoors
	Parameters
	Value

	Applicable communication scenarios
	UMi
	UMa

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 200m; FR2 ISD=200m)
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 500m; FR2 ISD=200m or 500m)

	Carrier frequency 
	FR1:4 GHz
FR2:30 GHz
	FR1:4 GHz
FR2:30 GHz

	SCS
	FR1:30KHz
FR2:120KHz
	FR1:30KHz
FR2:120KHz

	Bandwidth
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz

	Supported sensing modes
	TRP-TRP bistatic/TRP monostatic;
TRP-UE bistatic/UE-UE bistatic(fixed sensing UE )
	TRP-TRP bistatic/TRP monostatic;
TRP-UE bistatic/UE-UE bistatic(fixed sensing UE )

	Sensing transmitter and receiver (both BS type)
	Height 
	10 m
	25m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total BS Tx power
	FFS
	FFS

	
	BS receiver noise figure
	FR1: 5dB
FR2:10dB
	FR1: 5dB
FR2:10dB

	Sensing transmitter and receiver (both UE type)
	Height 
	1.5m
	1.5m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total UE Tx power
	FFS
	FFS

	
	UE receiver noise figure
	FFS
	FFS

	
	3D distribution
	FFS with fixed location 
	FFS with fixed location

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	3 km/h (horizontal plane only)
	3 km/h (horizontal plane only)

	
	3D distribution
	Uniform (horizontal plane only)
	Uniform (horizontal plane only)

	
	Orientation
	Random
	Random

	
	Physical characteristics (e.g., size)
	Size: 
Children(W×H)：0.3m×1.2m
Adults(W×H)： 0.5m×1.7m
	Size: 
Children(W×H)：0.3m×1.2m
Adults(W×H)： 0.5m×1.7m

	Sensing area
	In the cell coverage 
	In the cell coverage

	Min. BS – Sensing target distance(3D)
	10m
	35m

	Min. UE – Sensing target distance(3D)
	0m
	0m



Proposal 3:  It is suggested to consider sensing modes with gNB and fixed UE involved for humans outdoors sensing and the corresponding evaluation assumptions as in Table 3.

Evaluation assumptions for humans indoors
For humans indoors in InF and Indoor office scenarios, we can also consider to use fixed UE specifically designed for sensing purpose as human outdoors. Therefore, we consider TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-UE bistatic sensing modes here for human indoors sensing. We summary the evaluation assumptions for humans outdoors in Table4 from our observations.
Table 4 Evaluation assumptions for humans indoors
	Parameters
	
	Value

	Applicable communication scenarios
	InF
	Indoor office 

	Cell layout
	Room size: Rectangular: 20-160000 m2;
Ceil height: 5-25 m;
Effective clutter height: < Ceiling height, 0-10 m;
Typical clutter size: 10m
Clutter density:50%
ISD=20m
	Room size (WxLxH): 120mx50mx3m
ISD: 20m
[image: ]

	Carrier frequency 
	FR1:4 GHz
FR2:30 GHz
	FR1:4 GHz
FR2:30 GHz

	SCS
	FR1:30KHz
FR2:120KHz
	FR1:30KHz
FR2:120KHz

	Bandwidth
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz

	Supported sensing modes
	TRP-TRP bistatic/TRP monostatic;
TRP-UE bistatic/UE-UE bistatic(fixed sensing UE )
	TRP-TRP bistatic/TRP monostatic;
TRP-UE bistatic/UE-UE bistatic(fixed sensing UE )

	Sensing transmitter and receiver (both BS type)
	Height 
	Above clutter
	3 m (ceiling)

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total BS Tx power
	FFS
	FFS

	
	BS receiver noise figure
	FR1: 5dB
FR2:10dB
	FR1: 5dB
FR2:10dB

	Sensing transmitter and receiver (both UE type)
	Height 
	Above clutter
	1.5m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total UE Tx power
	FFS
	FFS

	
	UE receiver noise figure
	FFS
	FFS

	
	3D distribution
	FFS with fixed location 
	FFS with fixed location

	Sensing target
	Outdoor/indoor
	indoor
	indoor

	
	3D mobility
	3 km/h (horizontal plane only)
	3 km/h (horizontal plane only)

	
	3D distribution
	Uniform (horizontal plane only)
	Uniform (horizontal plane only)

	
	Orientation
	Random
	Random

	
	Physical characteristics (e.g., size)
	Size: 
Children：0.3m×1.2m
Adults： 0.5m×1.7m
	Size: 
Children：0.3m×1.2m
Adults： 0.5m×1.7m

	Sensing area
	In the cell coverage 
	In the cell coverage

	Min. BS – Sensing target distance(3D)
	0m
	0m

	Min. UE – Sensing target distance(3D)
	0m
	0m



Proposal 4:  It is suggested to consider sensing modes with gNB and fixed UE involved for humans indoors sensing and the corresponding evaluation assumptions as in Table 4.

[bookmark: OLE_LINK1]Other considerations 
In addition to sensing transmitters and receivers, sensing targets which having impacts to the evaluation assumptions, setting of the sensing channel model and interference should also be included in the assumptions: 
（1） Channel Model：the sensing channel model is a fundamental parameter for ISAC solution evaluation. The methodology of sensing channel modelling and parameter settings vary with sensing scenarios. Therefore, it should be set based on the sensing scenario for evaluation. 
（2） Interference：The gNB self-interference, co-site co-sector co-channel cross link interference, UE self-interference can be modified for sensing. In addition, interferences to sensing due to multiple sensing targets, environment clutters, and communication signals need to be further investigated and can be discussed in the sensing channel model. 

Proposal 5:  It is suggested to include setting of the sensing channel model and interference in the assumptions.
Conclusions
In this contribution, we have presented our views on the sensing scenarios and put forward the following proposals.

Proposal 1:  It is suggested to consider sensing modes with only gNB involved for UMi-AV, UMa-AV, and RMa-AV scenarios and the corresponding evaluation assumptions as in Table 1.
Proposal 2:  It is suggested to consider sensing modes with gNB and RSU involved for vehicles sensing in highway and urban-grid scenarios and the corresponding evaluation assumptions as in Table 2.
Proposal 3:  It is suggested to consider sensing modes with gNB and fixed UE involved for humans outdoors sensing and the corresponding evaluation assumptions as in Table 3.
Proposal 4:  It is suggested to consider sensing modes with gNB and fixed UE involved for humans indoors sensing and the corresponding evaluation assumptions as in Table 4.
Proposal 5:  It is suggested to include setting of the sensing channel model and interference in the assumptions.
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