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Introduction
[bookmark: _Ref494215420]In RAN1#116b meeting, RAN1 achieved an evaluation parameter template for sensing scenarios as below [1].
	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]
	





In this contribution, we further provide our views on the details of the evaluation parameters.

Discussion
UAVs
During previous enhancements on LTE and NR, RAN1 and RAN2 have discussed how to support UAV as a new type of UE. Although UAV is considered as sensing target in this SI, the deployment scenarios of UAVs can be reused to reduce the discussion effort. Specifically, from the Rel.15 study item ‘Study on Enhanced LTE Support for Aerial Vehicles’, performance evaluation was conducted on LTE networks when used to serve UAVs. The evaluation results are captured in TR 36.777 [3], and the following assumptions in the TR are highlighted as below.
	[bookmark: _Toc502956240]4.1	Deployment scenarios and assumptions
The maximum target height and the maximum horizontal speed requirement for aerial vehicles are 300 m AGL and 160 km/h, respectively. The maximum horizontal speed requirement is applicable to both urban and rural scenarios.


The detailed evaluation parameters for UAVs are suggested in Table 2.1-1.
Table 2.1 Evaluation parameters for UAVs 
	Parameters
	Value

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

	Sensing target
	Outdoor/indoor
	Outdoor 

	
	3D mobility
	<=160 km/h

	
	3D distribution
	Uniformly distributed, <=300 m

	
	Orientation
	Uniformly distributed on [0,360] degree in horizontal plane

	
	Physical characteristics (e.g., size)
	Randomly generated from [0.15m * 0.15m * 0.0m] to [3m * 3m * 1m]

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target: 10m


Proposal 1: Adopt Table 2.1 on evaluation parameters for UAVs.

Humans indoors and outdoors
Regarding scenarios for human indoors, RAN1 needs to determine whether to support Indoor Room, UMi and UMa. In our views, since we already support InF and Indoor Office, there’s should be enough justification to support another indoor scenario. For ‘Indoor Room’ from TR 38.808, we think it refers to the indoor scenarios for system level evaluation in section A.2. First of all, there are five indoor scenarios in TR 38.808. Among these scenarios, scenario-C is the same as indoor office in TR 38.901 [2], for the other four scenarios, multiple operators are assumed, which is not relevant to sensing evaluation. Therefore, we don’t prefer ‘Indoor Room’ from TR 38.808. 
For UMi and UMa, gNBs are assumed to be ourdoor, we don’t think UMi and UMa are reasonable deployment scenarios since the sensing performance for indoor humans cannot be guaranteed.
Proposal 2: Regarding scenarios for humans indoors, not support Indoor Room, UMi and UMa scenarios.

Regarding scenarios for human outdoors, RMa is in square bracket. In our views, it is helpful to support human sensing evaluation in RMa scenario. Based on the evaluation, we can have common understanding on how the sensing performance can be.
Proposal 3: Regarding scenarios for humans outdoors, support RMa scenario.

Currently, unless otherwise noted, a UE is often regarded as a device carried by a person. Therefore, the evaluation parameters defined for UE in TR 38.901 can be reused. While for indoor factory scenario in TR 38.901, since a UE is considered as a device embedded in a machine, it is not suitable to reuse the UE assumptions. In order to evaluate human detection and/or tracking in Indoor Factory scenario, we think UE assumption for Indoor Office scenario can be reused.
Besides, humans’ locations can be independently generated or determined by selecting some of the communication UEs. The detailed evaluation parameters for humans are suggested in Table 2.2-1.
Table 2.2 Evaluation parameters for humans 
	Parameters
	Values for Indoor Office and Indoor Factory
	Values for UMi, UMa and RMa

	Supported sensing modes
	TRP mono-static, TRP-TRP bi-static, TRP-UE bi-static, UE-TRP bi-static, UE-UE bi-static, UE mono-static
	TRP mono-static, TRP-TRP bi-static, TRP-UE bi-static, UE-TRP bi-static

	Sensing target
	Outdoor/indoor
	Indoor 
	Outdoor 

	
	3D mobility
	3km/h

	
	3D distribution
	Uniformly distributed in horizontal plane

	
	Orientation
	Uniformly distributed on [0,360] degree in horizontal plane

	
	Physical characteristics (e.g., size)
	0.5m * 0.5m * 1.75m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target: 1m


Proposal 4: Adopt Table 2.2 on evaluation parameters for humans indoors and outdoors.

Automotive vehicles
For automotive vehicles in UMi, UMa and RMa scenarios, generally, evaluation parameters for automotive vehicles are the same as for humans except for the moving speed. For example, RMa scenario in TR 38.901 only defines one set of evaluation parameters for UE. Where indoor UE are regarded as humans and outdoor UEs are regarded as cars. 
For vehicles in highway and urban grid scenarios, we can reuse the vehicle dropping method defined in TR 37.885. For example, the distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane is max {2 meter, an exponential random variable with the average of the speed * 2 sec}, with vehicle speed being <=140 km/h in highway and <=60 km/h in urban grid.
Regarding the moving speed of cars, we think up to 120km/h is a reasonable value, which is selected based on the agreed EVM for CSI reporting enhancement for high/medium UE velocities in Rel.18 MIMO WI [4]. Therefore, we suggest the following evaluation parameters for automotive vehicles.
Table 2.3 Evaluation parameters for automotive vehicles 
	Parameters
	Values for UMi, UMa and RMa
	Values for highway
	Values for urban grid

	Supported sensing modes
	TRP mono-static, TRP-TRP bi-static, TRP-UE bi-static, UE-TRP bi-static, UE mono-static, UE-UE bi-static

	Sensing target
	Outdoor/indoor
	Outdoor 

	
	3D mobility
	<= 120km/h
	<= 140km/h
	<= 60km/h

	
	3D distribution
	Uniform distributed in lanes
	the distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane is max {2 meter, an exponential random variable with the average of the speed * 2 sec}

	
	Orientation
	Uniformly distributed on [0,360] degree in horizontal plane
	In the direction of the lanes

	
	Physical characteristics (e.g., size)
	5m*2m*1.6m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target: 10m


Proposal 5: Adopt Table 2.3 on evaluation parameters for automotive vehicles.

Automated guided vehicles
As previously discussed, for indoor factory scenario in TR 38.901, a UE is considered as a device embedded in a machine, which means the UE can be considered as any kind of machines, such as robotic arms. Considering that AGVs are typically moves on the floor, which is more like cars move in the factory. Therefore, we suggest to reuse evaluation parameters for automotive vehicles with a different moving speed. Besides, the moving speed can be up to 30 km/h, which is decided based on blockage model from TR 38.901 when AGV is modeled as blocker. 
Therefore, we suggest the following evaluation parameters for automotive vehicles.
Table 2.4 Evaluation parameters for automated guided vehicles 
	Parameters
	Value

	Supported sensing modes
	TRP-mono-static, TRP-TRP bi-static, TRP-UE bi-static , UE-TRP bi-static, UE mono-static, UE-UE bi-static

	Sensing target
	Outdoor/indoor
	Indoor 

	
	3D mobility
	<=30km/h

	
	3D distribution
	Uniform distributed in the lanes

	
	Orientation
	In the direction of the lanes

	
	Physical characteristics (e.g., size)
	0.5m * 0.5m * 0.5m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target: 1m


Proposal 6: Adopt Table 2.4 on evaluation parameters for automated guided vehicles.

Objects creating hazards on roads/railways
Regarding the use case of objects creating hazards on roads/railways, according to TR 22.837 [5], only pedestrians and animals are considered. Therefore, we suggest to only consider pedestrians and animals in this study. Furthermore, the detailed evaluation parameters for objects are suggested as below.
Table 2.5 Evaluation parameters for objects creating hazards 
	Parameters
	Values for pedestrians
	Values for animals

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

	Sensing target
	Outdoor/indoor
	Outdoor 

	
	3D mobility
	5 km/h

	
	3D distribution
	Uniformly distributed in horizontal plane

	
	Orientation
	Uniformly distributed on [0,360] degree in horizontal plane

	
	Physical characteristics (e.g., size)
	0.5m * 0.5m * 1.75m
	1.5m * 0.5m * 1 m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target: 10m


Proposal 7: Adopt Table 2.5 on evaluation parameters for objects creating hazards.

Conclusion
In this contribution, we provided our views on the details of the deployment scenarios for channel model for ISAC. The following proposals are made:
Proposal 1: Adopt Table 2.1 on evaluation parameters for UAVs.
Proposal 2: Regarding scenarios for humans indoors, not support Indoor Room, UMi and UMa scenarios.
Proposal 3: Regarding scenarios for humans outdoors, support RMa scenario.
Proposal 4: Adopt Table 2.2 on evaluation parameters for humans indoors and outdoors.
Proposal 5: Adopt Table 2.3 on evaluation parameters for automotive vehicles.
Proposal 6: Adopt Table 2.4 on evaluation parameters for automated guided vehicles.
Proposal 7: Adopt Table 2.5 on evaluation parameters for objects creating hazards.
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