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Introduction:
During the Meeting #116bis, the following agreement has been achieved. 

	
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
	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]
	







Accordingly, we will provide tables for the deployment scenarios for different targets, and sensing environments inspired by the table of the agreement. This proposal includes evaluation parameters for Human Indoor, human outdoor, UAV, and AV. 


1. Human Indoor:

For the Human Indoor, we have the following tables for the Indoor Office and InF scenarios. The parameters that are common between the communication and sensing are derived from TR 38.901 [1].
Note: The term “UE” in the table below refers to the UE involved in sensing as a sensing transmitter and/or receiver. If the same UE is also involved in communication, its other related parameters can be reused from TR 38.901. Furthermore, if there is also other UEs involved in communication, the parameters of those UEs as a communication user can be reused from TR 38.901 as well. 
Note: The parameters “minimum 3D distances between pairs of Tx/Rx/sensing target” and “Minimum 3D distances between pairs of Tx/Rx/EO” are the minimum 3D distance between each pair, i.e., TX-Target, RX-Target, TX-EO, and RX-EO. 

a- Human Indoor Office

Table 1. Evaluation Parameters for Human Indoor Office.
	Parameters
	Value

	Applicable communication 
scenarios 
	Indoor Office
	120mx50mx3m

	Sensing TX and RX properties


	BS antenna height 
	Indoor BS
	Outdoor BS

	
	
	3 m (ceiling)
	10m

	
	UE hight 
	1 m

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 3D Tx-RX distance
	1.5m

	Supported sensing modes
	TRP
(M)

	UE
(M) 

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
Human
	Outdoor/indoor
	Indoor 

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

	
	3D distribution
	Uniform (horizontal plane only)

	
	Size 

	1.5mx0.5m

	
	Material
	Cotton clothes

	
	Minimum 3D distances between pairs of Tx/Rx/sensing target
	1.5m
	1m
	1.5m
	1m
	1m
	1m

	[Unintended/Environment objects]
	Types
	Human 
	Wall 
	Table 
	Closet 

	
	Size
	1.5m x 0.5m
	3mx4m 
	2mx1m x1.5m
	1mx0.7 mx2m

	
	Material 
	cotton clothes
	Wood/
bricks
	wood
	wood

	
	3D distribution
	Uniform 
	Uniform

	
	3D mobility
	Uniform- 3 km/h
	-

	
	
	
	

	
	Minimum 3D distances between pairs of Tx/Rx / EO
	1.5m
	2m





b- Human Indoor factory (InF)
Note: The specific parameters related to the factory deployment scenario such as ceiling height, clutter height, clutter type, clutter density, ceiling material, wall material, etc., should be reused from Table 7.2-4 in TR 38.901. 
Note: The term “UE” in the table below refers to the UE involved in sensing as a sensing transmitter and/or receiver. If the same UE is also involved in communication, its other related parameters can be reused from TR 38.901. Furthermore, if there are also other UEs involved in communication, the parameters of those UEs as a communication user can be reused from TR 38.901 as well. 
Note: In the table below, (M) means monostatic.

Table 2. Evaluation parameters for Human Indoor Factory (InF).
	Parameters
	Value

	Applicable communication 
scenarios 
	InF
	Rectangular: 20-160000 m2 

	Sensing TX and RX properties


	BS height 
	

	
	
	Same as Table 7.2-4 of [1]

	
	UE hight 
	Same as Table 7.2-4 of [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 3D Tx-RX distance
	1.5m

	Supported sensing modes
	TRP
(M)

	UE
(M) 

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	Table 7.2-4 [1]
	LOS and NLOS
	Table 7.2-4 [1] 
	Table 7.2-4 [1]
	Table 7.2-4 [1]
	LOS and NLOS

	Sensing target
Human
	Outdoor/indoor
	Indoor 

	
	Number of targets
	1 - 4

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

	
	3D distribution
	Uniform (horizontal plane only)

	
	Size 
	1.5mx0.5m

	
	Material
	Cotton/polyester clothes 

	
	Minimum 3D distances between pairs of Tx/Rx/sensing target
	10m
	5m
	10m
	10m and 5m
	5m and 10m
	5m

	EO
	Types
	Human 
	Wall 
	Factory Machine 
	Shelves  

	
	Size
	1.5m x 0.5m
	3mx4m 
	4mx2mx3m
	20mx2mx10m

	
	Material 
	cotton clothes
	Concrete
	metal
	metal

	
	3D distribution
	Uniform 
	Uniform

	
	3D mobility
	Uniform- 
3 km/h
	-
	Uniform- 
5 km/h
	-

	
	Minimum 3D distances between pairs of Tx/Rx / EO
	Same as sensing target values





2. Human Outdoor
a- Human outdoor UMi and UMa
In this section, we provide the evaluation parameters for the human outdoor scenarios for the UMa and UMi. The values that are common with the communication scenarios are reused from Table 7.2-1 of TR 38.901 and Table 6-1 of TR 36.873 [2].

Table 3. Evaluation parameters for Human Outdoor: UMa and UMi
	Parameters
	Value

	Outdoor scenario
	UMi-street Canyon 
	UMa

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)

	Sensing TX and RX properties
	BS height 
	10m
	25m

	
	UE hight 
	Same as UMi in [1]
	Same as UMa in [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 2D Tx-RX distance
	10m
	35m

	Supported sensing modes
	TRP
(M)

	UE
(M) 

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS 
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
Human
	Outdoor/indoor
	Outdoor 

	
	Number of targets
	1 - 4

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

	
	3D distribution
	Uniform (horizontal plane only)

	
	Size 
	1.5mx0.5m

	
	Material
	Cotton/polyester clothes 

	
	Minimum 3D distances of Tx/Rx to sensing target
	UMi
	10m
	5m
	10m
	10m 
5m
	5m 
10m 
	5m

	
	
	UMa
	35m
	5m
	35m
	35m
5m
	35m
5m
	5m

	EO
	Types
	Human 
	Wall 
	Building  

	
	Size
	1.5m x 0.5m
	20mx2m
	10mx15mx10m

	
	Material 
	cotton clothes
	Concrete
	Concrete/glass

	
	3D distribution
	Uniform

	
	3D mobility
	Uniform- 
3 km/h
	-

	
	Minimum 3D distances between pairs of Tx/Rx and EO
	Same as sensing target values




b- Human outdoor RMa
In this section we provide the evaluation parameters and their values for the human outdoor in the RMa scenario. 

Table 4. Evaluation parameters for Human Outdoor RMa.
	Parameters
	Value

	Outdoor scenario
	RMa

	Cell layout
	Hexagonal grid, 19 Macro sites, 3sectors per site, ISD = 1732m or 5000m

	Sensing TX and RX properties
	BS height 
	35m

	
	UE hight 
	Same as RMa in [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 2D Tx-RX distance
	35m

	Supported sensing modes
	TRP
(M)

	UE
(M) 

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS 
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
Human
	Outdoor/indoor
	Outdoor

	
	Number of targets
	1 - 4

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

	
	3D distribution
	Uniform (horizontal plane only)

	
	Size 
	1.5mx0.5m

	
	Material
	Cotton/polyester clothes 

	
	Minimum 3D distances of Tx/Rx to sensing target
	
	35
	5m
	35m
	35m
5m
	5m 
35m 
	5m

	EO
	Types
	Human 
	Wall 
	Building  

	
	Size
	1.5m x 0.5m
	20mx2m
	10mx15mx10m

	
	Material 
	cotton clothes
	Concrete
	Concrete/glass

	
	3D distribution
	Uniform

	
	3D mobility
	Uniform- 
3 km/h
	-

	
	Minimum 3D distances between pairs of Tx/Rx and EO
	Same as sensing target values





3. UAV
In this section, we provide the evaluation parameters for the UAV deployment scenarios. Most of the UAV-related and communication-related parameters are derived from Table A.1-1 in TR 36.777 [3].

a- UAV UMi and UMa
Note: In the table below, the term “UE” is used for the terrestrial UEs that are involved in sensing as a sensing TX or RX. The parameters of the terrestrial UEs that are involved in communication are not presented here. They can be directly reused from [3].
Note: In the table below, we do not consider the aerial UE parameters. It can be directly reused from [3]. 

Table 5. Evaluation Parameters for UAV UMi and UMa.
	Parameters
	Value

	Outdoor scenario
	UMi
	UMa

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
Hexagonal grid, 37 micro sites, 3 sectors per site (ISD = 200m)
Hexagonal grids with more than 37 micro sites and 3 sectors per site (ISD = 200m) are not precluded
[3]
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)
Hexagonal grid, 37 macro sites, 3 sectors per site (ISD = 500m)
[3]

	Sensing TX and RX properties
	BS height 
	10m
	25m

	
	UE hight 
	Same as UMi in [1]
	Same as UMa in [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 2D Tx-RX distance
	10m
	35m

	Supported sensing modes
	TRP
(M)

	UE
(M) 

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS 
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
UAV
	Outdoor/indoor
	Outdoor 

	
	Number of targets
	1-10

	
	3D mobility 
	10-160 km/h (horizontal plane)

	
	3D distribution
	Uniform (horizontal plane)

	
	Flying height
	Uniformly distributed in [1.5m-300m]

	
	Size 
	Can be chosen from: length = [20cm-120cm], width = [10cm-200cm]

	
	Material
	Metal/plastic/carbon fiber 

	
	Minimum 3D distances of Tx/Rx to sensing target
	UMi
	10m
	10m
	10m
	10m 
10m
	10m 
10m 
	10m

	
	
	UMa
	10m
	10m
	10m
	10m
10m
	10m
10m
	10m

	EO
	Types
	UAV 
	Building  

	
	Size
	Can be chosen from: width = [20cm-120cm], height = [10cm-200cm]
	10mx15mx10m

	
	Material 
	Metal/plastic/carbon fiber
	Concrete/glass

	
	3D distribution
	Uniform

	
	3D mobility
	10-160 km/h (horizontal plane)
	-

	
	Minimum 2D distances between pairs of Tx/Rx and EO
	Same as sensing target values





b. UAV RMa
Note: In the table below, the term “UE” is used for the terrestrial UEs that are involved in sensing as a sensing TX or RX. The parameters of the terrestrial UEs that are involved in communication are not presented here. They can be directly reused from [3].
Note: In the table below, we do not consider the aerial UE parameters. It can be directly reused from [3]. 

Table 6. Evaluation Parameters for UAV RMa.
	Parameters
	Value

	Outdoor scenario
	RMa

	Cell layout
	Hexagonal grid, 19 macro sites, 3 sectors per site 
(ISD = 1732m; optionally ISD= 5000m)
Hexagonal grid, 37 macro sites, 3 sectors per site 
(ISD = 1732m) [3]

	Sensing TX and RX properties
	BS height 
	35m

	
	UE hight 
	Same as RMa in [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 3D Tx-RX distance
	35m

	Supported sensing modes
	TRP
(M)

	UE
(M) 

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS 
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
UAV
	Outdoor/indoor
	Outdoor 

	
	Number of targets
	1-10

	
	3D mobility 
	10-160 km/h (horizontal plane)

	
	3D distribution
	Uniform (horizontal plane)

	
	Flying height
	Uniformly distributed in [1.5m-300m]

	
	Size 
	Can be chosen from: length = [20cm-120cm], width = [10cm-200cm]

	
	Material
	Metal/plastic/carbon fiber 

	
	Minimum 2D distances of Tx/Rx to sensing target
	10m
	10m
	10m
	10m 
10m
	10m
10m
	10m

	EO
	Types
	UAV 
	Building  

	
	Size
	width = [20cm-120cm], height = [10cm-200cm]
	10mx15mx10m

	
	Material 
	Metal/plastic/carbon fiber
	Concrete/glass

	
	3D distribution
	Uniform

	
	3D mobility
	10-160 km/h(horizontal)
	-

	
	Minimum 2D distances between pairs of Tx/Rx and EO
	Same as sensing target values





4. AV
We propose the following evaluation parameters for Avs in Urban grid and highways. Most of the values related to the vehicle and the layout are taken from TR 37.885 [4].
Note: The UE defined in this table is the UE inside or outside a vehicle that is involved in sensing operation. If the UE is involved in communication, its parameters can be reused directly from TR 37.885.
Note: Road configuration parameters and values can be reused from Table A-1 in [4].

Table 7. Evaluation Parameters for AV in Highway and Urban Grid scenarios
	Parameters
	Value

	Outdoor scenario
	Urban Grid
	Highway

	Cell layout
	Same as Table 6.1.3.-1 in [4]
	Same as Table 6.1.3.-1 in [4]

	Sensing TX and RX properties
	BS height 
	Same as Table 6.1.4-1 in  [4]
	Same as Table 6.1.4-1 in  [4]

	
	UE hight 
	Same as Table 6.1.4-1 in  [4]
	Same as Table 6.1.4-1 in  [4]

	
	UE mobility
	Same as Sec. 6.1.2 in [4]

	
	UE distribution
	Same as Sec. 6.1.2 in [4]

	
	Minimum 2D Tx-RX distance
	10m
	35m

	Supported sensing modes
	TRP
(M)

	UE
(M) 

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS 
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
UAV
	Outdoor/indoor
	Outdoor 

	
	3D mobility 
	Same as Sec. 6.1.2 in [4]

	
	3D distribution
	Same as Sec. 6.1.2 in [4]

	
	Size 
	Same as Sec. 6.1.2 in [4]

	
	Material
	Metal 

	
	Minimum 3D distances of Tx/Rx to sensing target
	UMi
	10m
	10m
	10m
	10m 
10m
	10m 
10m 
	10m

	
	
	UMa
	10m
	10m
	10m
	10m
10m
	10m
10m
	10m

	EO
	Types
	AV 
	Building  

	
	Size
	Same as Sec. 6.1.2 in [4]
	10mx15mx10m

	
	Material 
	Metal
	Concrete/glass

	
	3D distribution
	Same as Sec. 6.1.2 in [4]
	Uniform

	
	3D mobility
	
	-

	
	Minimum 2D distances between pairs of Tx/Rx and EO
	Same as sensing target values



Conclusion:

In this proposal, we have provided evaluation parameters corresponding Human Indoor, Human Outdoor, UAV, and AV deployment scenarios according to the proposed table in #116bis agreement. 
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