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Description
RAN1 #116-bis meeting reaches the following agreements for ISAC deployment scenarios.  
	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
	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]
	





Discussion       
Deployment parameters for indoor case
Indoor scenario is considered with human to be the sensing target in indoor office, and with automated guided vehicle to be the sensing target in indoor factory. The sensing entity (i.e., Tx/Rx) can be either TRP or UE. The layout of TRP is same with communication case. The location distributions of sensing target and environment object are similar with the distribution of UE in communication case. The details assumptions for indoor scenarios are given in Table 1. For Indoor office scenario, the environment object could be furniture or small living animal such as pets. Human, metal robot and clutter could be the environment objects in indoor factory scenario. 
Table 1 Assumptions for Indoor scenarios
	Parameters
	Value
	

	Applicable communication scenarios
	Indoor office
	Indoor factory

	Sensing transmitters and receivers properties
	Layout：
· 120m*50m*3m
Vertical height:
· 1.5m (UE), 3m (TRP)
Horizontal:
· Uniformly random, if height=1.5m
· fixed location with ISD=20m, if height=3m
	Layout：
· 20-160000 m2
Vertical height:
· 1.5m (UE), [5~10]m (TRP)
Horizontal:
· Uniformly random, if height=1.5m
· fixed location with ISD=[20m], if height=[5~10]m

	Supported sensing modes
	mono-static, bi-static, multi-static 
	mono-static, bi-static, multi-static

	Sensing target
	Outdoor/indoor
	Indoor
	Indoor

	
	3D mobility
	0, 3km/h
	3km/h

	
	3D distribution
	Vertical height: 0.8~1m
Horizontal: arbitrary
	Vertical height: 1m
Horizontal: arbitrary

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Human: 
· 1.8m*0.5m*0.5m (adult)
· 1m*0.5m*0.2m (child)
	vehicle: 
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)

	Unintended/Environment objects
	Types
	furniture, pet
	human, clutter

	
	3D mobility
	0, 3km/h
	0, 3km/h

	
	3D distribution
	Vertical height: 0.2~1 m
Horizontal: arbitrary
	Vertical height: 1m
Horizontal: arbitrary

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Furniture (wood):
· 1.8m*1m*0.5m
Pet:
· 0.5m*0.5m*0.5m
	Human/robot: 
· 1.8m*0.5m*0.2m
Clutter (metal):
· 1m*1m*1m

	Sensing area
	full area of target distribution
	full area of target distribution

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m (for Tx-Rx in mono-static sensing only); 1m (for all other pairs)
	0m (for Tx-Rx in mono-static sensing only); 1m (for all other pairs)



Deployment parameters for outdoor case
The human, UAV and vehicle could be the sensing targets in outdoor scenarios. The details assumptions for outdoor scenarios with UMi/UMa/RMa are given in Table 2. The environment object could be human, vehicle, bird, or buildings. For the use case of vehicle, the assumptions are given in Table 3 with Urban gird and High-way scenarios.
Table 2 Assumptions for UMi/UMa/RMa scenarios
	Parameters
	Value
	Value
	Value

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

	Sensing transmitters and receivers properties
	Layout:
· Hexagonal cell
· ISD=200m(UMi/UMi-AV), 500m(UMa/UMa-AV), 1732m(RMa/RMa-AV)
Vertical height:
· As a UE (outdoor only): 1.5m
· As a TRP: 10m(UMi/UMi-AV), 25m(UMa/UMa-AV), 35m(RMa/RMa-AV)
· As a UAV-UE (for UAV scenarios only): same distribution as UAV target
Horizontal:
· If being a TRP: Fixed location at hexagonal cell centers;  
· otherwise: Uniformly random per hexagonal cell.

	Supported sensing modes
	mono-static, bi-static, multi-static

	Sensing target
	Outdoor/ indoor
	Outdoor

	
	3D mobility
	0, 3km/h, 160km/h (UAV only)

	
	3D distribution
	Vertical height: uniformly random in [1.5m, H], where 
· H=1.5 for non-UAV scenarios
· H=300m for UAV scenarios.  
Horizontal: arbitrary in hexagonal cell. 

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Human: 
· 1.8m*0.5m*0.5m (adult)
· 1m*0.5m*0.2m (child)
Vehicle:
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)
UAV:
· 0.5m*0.5m*0.5m

	Unintended/Environment objects
	Types
	For UAV scenarios: birds

	
	3D mobility
	30km/h, 120km/h

	
	3D distribution
	Vertical height: Uniformly random in [1m, 300m]
Horizontal: arbitrary in hexagonal cell.

	
	Orientation
	Vertical: 0-90°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Bird(UAV scenarios only):
· 0.2m*0.2m*0.2m

	Sensing area
	full area of target distribution

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m (for Tx-Rx in mono-static sensing only); 10m (for all other pairs)



Table 3 Assumptions for Urban grid and High-way scenarios
	Parameters
	Value
	

	Applicable communication scenarios
	Urban grid
	High-way/Railway

	Sensing transmitters and receivers properties
	[image: ]
TRP Layout:
· Hexagonal cell
· ISD=500m
· Road grid=250m*433m
Vertical height:
· 1.5m(UE, outdoor only)
· 25m(TRP)
Horizontal:
· Uniformly random in area not occupied by rectangular buildings, if height=1.5m
· Fixed location at hexagonal cell centers, if height=25m  
	High-way:
[image: ]
HST:
[image: ]

TRP Layout:
· Hexagonal cell
· ISD=1732m
Vertical height:
· 1.5m(UE, outdoor only)
· 35m(TRP)
Horizontal:
· Uniformly random over straight-line, if height=1.5m
· Fixed location as figure shows, if height=35m  

	Supported sensing modes
	mono-static, bi-static, multi-static
	mono-static, bi-static, multi-static

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	0, 3km/h, 30km/h, 120km/h
	0, 3km/h, 30km/h, 120km/h

	
	3D distribution
	Vertical height: 
· 1m
Horizontal: 
· arbitrary over straight-line. 
	Vertical height: 
· 1m
Horizontal: 
· arbitrary over straight-line.

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Vehicle:
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)
	Vehicle:
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)

	Unintended/ Environment objects
	Types
	Human, animal
	Human, animal, rocks

	
	3D mobility
	0, 3km/h
	0, 3km/h

	
	3D distribution
	Vertical height: 1m
Horizontal: arbitrary
	Vertical height: 1m
Horizontal: arbitrary

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Human:
· 1.8m*0.5m*0.5m (adult, animal)
· 1m*0.5m*0.2m (child)

	Human:
· 1.8m*0.5m*0.5m (adult, animal)
· 1m*0.5m*0.2m (child)
Rocks
· 1m*1m*1m

	Sensing area
	full area of target distribution
	full area of target distribution

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m (for Tx-Rx in mono-static sensing only); 10m (for all other pairs)
	0m (for Tx-Rx in mono-static sensing only); 10m (for all other pairs)


Proposal 1: Table 1~3 in this contribution are adopted in description of ISAC deployment scenarios.
Conclusion 
Proposal 1: Table 1~3 in this contribution are adopted in description of ISAC deployment scenarios.
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