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Introduction
As described in WID, the objectives of the study on channel modelling for Integrated Sensing And Communication (ISAC) for NR is to define channel modelling aspects to support object detection and/or tracking. On the ISAC deployment scenarios, there have been following agreements in RAN1#116 and RAN1#116bis[1][2].
	Agreement
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
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]
	






In this contribution, we further share our views on the evaluation parameter template table and the recommended values for each use cases.
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Additional parameters
In general, we think the parameters selected for evaluation on each sensing scenario need to consider any potential impact on the channel modeling work. For example, the parameters of antenna configuration, array configuration and bandwidth are not needed in the definition of the deployment scenario as they can be involved for further calibration without the impact on the channel modeling. 
However, the frequency band would impact the channel modeling work due to the relationship with some properties of sensing environment and targets. Thus, it is necessary to indicate the frequency band value in the table, at least either FR1 or FR2. 
In addition, when evaluating sensing performance, it is necessary to consider the number of sensing targets to be detected and modelled. If multiple sensing targets will be modelled, the minimum distance between them should be indicated when evaluating performance.
Proposal 1: Add carrier frequency band, number of sensing targets and the minimum 3D distances between multiple sensing targets in the agreed common evaluation parameter template for sensing scenario table. 
According to the discussion in AI 9.7.2 on the channel modeling, the environment object (EO) is regarded as a non-target object with known location. However, the types, parameters and the modeling still need further study without consensus. Thus, we suggest to further consider the EO parameters once consensus on handling of the EO types is reached in AI 9.7.2.
Proposal 2: Further discuss the parameters of the unintended/environment objects once consensus is reached in the channel modeling work under AI 9.7.2 regarding the handling of different EO types.
UAV
According to the agreement, the scenarios of RMa-AV, UMa-AV, UMi-AV were agreed as the starting point to support the ISAC channel modeling in the UAV use case. Thus, the settings on the scenarios in [4] can be well applied as the communication scenarios for channel modeling.
Because of the special location, i.e., altitude, of the sensing target, it is preferred to consider TRP monostatic and TRP-TRP bistatic sensing modes, where one or more TRPs transmit and receive the sensing signal to derive sensing results of a UAV as a sensing target. In addition, a UAV as an aerial UE can also receive and transmit sensing signals to sense the UAV around it with TRP-aerial UE or aerial UE-TRP bistatic sensing modes. From channel modeling aspect, we think the setting for TRP-UE bistatic sensing mode is the same as for UE-TRP bistatic sensing mode, only with the changing of the transmitter and receiver.
Note that different sensing modes mean different sensing area due to the sensing signal power constraint. Thus, we propose the suggestion the parameters for the UAV use case as below.
Proposal 3: For the UAV use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	RMa-AV, UMa-AV, UMi-AV in [4]

	Frequency band
	FR1

	Supported sensing modes 
	TRP monostatic, TRP-TRP bistatic, TRP-aerial UE bistatic

	Sensing transmitters and receivers properties
	BS and aerial-UE setting of any of the RMa-AV, UMa-AV, UMi-AV in [4]

	Sensing area
	- Cell layout setting in Table A.1-1 of [4]
- Within 30 meters (3D distance) around an aerial UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-3

	
	3D mobility
	Aerial-UE mobility setting in Table A.2.1-1 of [4]

	
	3D distribution
	I. Uniform 3D distribution within 1.5-300 meters altitude 
II. Uniform within up to 30 meters 3-D distance around an aerial UE

	
	Orientation
	Random 2D orientation within horizontal plane

	
	Physical characteristics (e.g., size)
	UAV with example dimensions (0.7, 0.7, 0.3) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	Deployment limitations of Table A.1-1 of [4]

	Minimum 3D distances between multiple sensing targets
	1-10m


Humans indoors
For the humans indoors use case, the scenarios of InF and Indoor Office in TR 38.901 were agreed, which can be applied as the applicable communication scenarios. 
To detect an intruder or location of a user in a room via sensing [3], it is natural to involve UE(s) for sensing, i.e., UE monostatic, UE-UE bistatic and TRP-UE bistatic sensing modes, in addition to the TRP monostatic and TRP-TRP bistatic sensing modes with dense TRP indoors. Thus, we have the following proposal on the parameters for this use case.
Proposal 4: For the Humans indoor use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	InF, Indoor Office in [5]

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	UT and BS setting in Table 7.2-2 [5], Table 6.1-1 [7]

	Sensing area
	Convex hull of the horizontal BS deployments in Table 7.2-2 [5], Table 6.1-1 [7]

	Sensing target
	Outdoor/indoor
	Indoor

	
	Number
	1-4

	
	3D mobility
	3km/h

	
	3D distribution
	100% indoor, uniformly distributed over the horizontal area of a convex hull generated by the BS deployments of Table 7.2-2 [5], Table 6.1-1 [7]

	
	Orientation
	Random over the horizontal area

	
	Physical characteristics (e.g., size)
	Human with example dimensions (1.7, 0.7, 0.3) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/environment objects
	0m

	Minimum 3D distances between multiple sensing targets
	2m


Humans outdoors
As agreed, for the humans outdoors use case, the scenarios of UMi and UMa in TR 38.901 can be applied as the applicable communication scenarios.
To detect intruder in surroundings of smart home, pedestrian detection near Smart Grid equipment and sense for tourist spot traffic management [3], the presence and position information of a human needs to be acquired via sensing. Thus, it is suggested to involve TRP(s) for sensing, i.e., TRP monostatic, TRP-UE bistatic and TRP-TRP bistatic sensing modes. Thus, we have the following proposal on the parameters for this use case. 
Proposal 5: For the Humans outdoor use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa in [5]

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	UT and BS setting in Table 7.2-1 [5] 

	Sensing area
	Convex hull of the BSs with cell layout in Table 7.2-1[5] or Subsection 6.1.3 [6]

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-4

	
	3D mobility
	3km/h over the horizontal area

	
	3D distribution
	100% outdoor, uniformly distributed over the horizontal area

	
	Orientation
	Random 2D orientationin the direction of horizon

	
	Physical characteristics (e.g., size)
	Human with example dimensions (1.7, 0.7, 0.3)m

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	Min. BS - UT distance (2D) in Table 7.2-1[5]

	Minimum 3D distances between multiple sensing targets
	5m


Automotive vehicles
[bookmark: _Hlk166145062]For the automotive vehicles use case, the scenarios of Highway and Urban Grid in TR 37.885, UMa, UMi and RMa in TR 38.901 can be applied as the communication scenarios.
To acquire the position and velocity of a vehicle via sensing[3], both TRP and UE can be involved for sensing, i.e., TRP monostatic, TRP-TRP bistatic, TRP-UE bistatic, UE-UE bistatic and UE monostatic sensing modes.
Proposal 6: For the automotive vehicles use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi and RMa in [5], Highway and Urban Grid in [6]

	Frequency band
	At least FR1, FR2

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

	[bookmark: _Hlk166174863]Sensing transmitters and receivers properties
	- TRP deployments of Table 6.1.3-1, 6.1.3-2 [6], with antenna height options of Section 6.1.4 of [6]
- UE-type RSU in Table 6.1.3-1, 6.1.3-2 [6], 
- Vehicle-type UE according to Section 6.1.2 [6]

	Sensing area
	- Convex hull of the multiple TRP sesing Tx/Rx nodes 
- Uniform within 30 meters distance around a UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-4

	
	3D mobility
	{20, 60, 80}km/h in lane

	
	3D distribution
	According to 6.1.2 [6]

	
	Orientation
	In lane, according to the road configuration Table A-1 [6]

	
	Physical characteristics (e.g., size)
	According to 6.1.2 [6], at least including: 
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	From 6.1.2 [6] as 2m (distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane)

	Minimum 3D distances between multiple sensing targets
	2m



Automated guided vehicles (AGV) 
For the AGV use case, the InF scenario in TR 38.901 can be applied as the applicable communication scenario.
To detect and track AGV, avoid AMR collision and integrate positioning [3], both TRP and UE can be involved into sensing, i.e., TRP-TRP bistatic, TRP monostatic, UE-UE bistatic and UE monostatic sensing modes.
Proposal 7: For the AGV use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	InF in [5]

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	- BS setting in Table 7.2-4 [5]
- UT setting in Table 7.2-4 [5]

	Sensing area
	Convex hull of multiple sensing Tx/Rx nodes according to the cell layout in Table 7.2-4 [5]

	Sensing target
	Outdoor/indoor
	Indoor

	
	Number 
	1-4

	
	3D mobility
	Up to 30km/h

	
	3D distribution
	100% indoor, uniformly distributed over the horizontal area

	
	Orientation
	Random over the horizontal area

	
	Physical characteristics (e.g., size)
	AGV with example dimensions (3.0, 1.5, 0.5) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m

	Minimum 3D distances between multiple sensing targets
	3m



Objects creating hazards on roads/railway
For this kind of use cases, the objects to be detected via sensing are not as clearly defined as the other use cases. According to the assumptions in UC 5.2 and UC 5.7 [3], the objectives could be pedestrian (adult), animal (sheep/deer) or vehicle/train.
To detect the object around the roads/railway, the TRP-UE bistatic, UE-TRP bistatic, TRP-TRP bistatic and TRP-monostatic sensing modes can be considered, where the UE involved in sensing can be the vehicular UEs or UE-type RSUs.
Proposal 8: For objects creating hazards on roads/railway use cases, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	Highway and Urban grid in [6], HST

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	- TRP deployments of Table 6.1.3-1, 6.1.3-2 [6], with antenna height options of Section 6.1.4 of [6], 
- UE-type RSU in Table 6.1.3-1, 6.1.3-2 [6], 
- Vehicle-type UE according to Section 6.1.2 [6]

	Sensing area
	- Convex hull of multiple TRP sensing Tx/Rx nodes
- Uniform within 30 meters distance around a UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Type
	Pedestrian (adult), animal (sheep/deer) or vehicle/train

	
	Number
	1

	
	3D mobility
	According to the Table 5.2.1-1 of [3]

	
	3D distribution
	Uniformly within a defined sensing area

	
	Orientation
	Random 2D orientation in the direction of horizon

	
	Physical characteristics (e.g., size)
	According to the Table 5.2.1-1 of [3]

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m



Conclusion
On the deployment scenarios of the recommended use cases, we suggest preferred sensing modes in each use case and sensing-target related assumptions with the following proposals.
Proposal 1: Add carrier frequency band, number of sensing targets and the minimum 3D distances between multiple sensing targets in the agreed common evaluation parameter template for sensing scenario table. 
Proposal 2: Further discuss the parameters of the unintended/environment objects once consensus is reached in the channel modeling work under AI 9.7.2 regarding the handling of different EO types.
Proposal 3: For the UAV use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	RMa-AV, UMa-AV, UMi-AV in [4]

	Frequency band
	FR1

	Supported sensing modes 
	TRP monostatic, TRP-TRP bistatic, TRP-aerial UE bistatic

	Sensing transmitters and receivers properties
	BS and aerial-UE setting of any of the RMa-AV, UMa-AV, UMi-AV in [4]

	Sensing area
	- Cell layout setting in Table A.1-1 of [4]
- Within 30 meters (3D distance) around an aerial UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-3

	
	3D mobility
	Aerial-UE mobility setting in Table A.2.1-1 of [4]

	
	3D distribution
	I. Uniform 3D distribution within 1.5-300 meters altitude 
II. Uniform within up to 30 meters 3-D distance around an aerial UE

	
	Orientation
	Random 2D orientation within horizontal plane

	
	Physical characteristics (e.g., size)
	UAV with example dimensions (0.7, 0.7, 0.3)m

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	Deployment limitations in Table A.1-1 of [4]

	Minimum 3D distances between multiple sensing targets
	1-10m


Proposal 4: For the Humans indoor use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	InF, Indoor Office in [5]

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	UT and BS setting in Table 7.2-2 [5], Table 6.1-1 [7]

	Sensing area
	Convex hull of the horizontal BS deployments in Table 7.2-2 [5], Table 6.1-1 [7]

	Sensing target
	Outdoor/indoor
	Indoor

	
	Number
	1-4

	
	3D mobility
	3km/h

	
	3D distribution
	100% indoor, uniformly distributed over the horizontal area of a convex hull generated by the BS deployments of Table 7.2-2 [5], Table 6.1-1 [7]

	
	Orientation
	Random over the horizontal area

	
	Physical characteristics (e.g., size)
	Human with dimensions (1.7, 0.7, 0.3) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/environment objects
	0m

	Minimum 3D distances between multiple sensing targets
	2m


Proposal 5: For the Humans outdoor use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa in [5]

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	UT and BS setting in Table 7.2-1 [5] 

	Sensing area
	Convex hull of the BSs with cell layout in Table 7.2-1[5] or Subsection 6.1.3 [6]

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-4

	
	3D mobility
	3km/h over the horizontal area

	
	3D distribution
	100% outdoor, uniformly distributed over the horizontal area

	
	Orientation
	Random 2D orientationin the direction of horizon

	
	Physical characteristics (e.g., size)
	Human with dimensions (1.7, 0.7, 0.3) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	Min. BS - UT distance (2D) in Table 7.2-1[5]

	Minimum 3D distances between multiple sensing targets
	5m


Proposal 6: For the automotive vehicles use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi and RMa in [5], Highway and Urban Grid in [6]

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	- TRP deployments of Table 6.1.3-1, 6.1.3-2 [6], with antenna height options of Section 6.1.4 of [6]
- UE-type RSU in Table 6.1.3-1, 6.1.3-2 [6], 
- Vehicle-type UE according to Section 6.1.2 [6]

	Sensing area
	- Convex hull of the multiple TRP sesing Tx/Rx nodes 
- Uniform within 30 meters distance around a UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-4

	
	3D mobility
	{20, 60, 80}km/h in lane

	
	3D distribution
	According to 6.1.2 [6]

	
	Orientation
	In lane, according to the road configuration Table A-1 [6]

	
	Physical characteristics (e.g., size)
	According to 6.1.2 [6], at least including: 
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	From 6.1.2 [6] as 2m (distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane)

	Minimum 3D distances between multiple sensing targets
	2m


Proposal 7: For the AGV use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	InF in [5]

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	- BS setting in Table 7.2-4 [5]
- UT setting in Table 7.2-4 [5]

	Sensing area
	Convex hull of multiple sensing Tx/Rx nodes according to the cell layout in Table 7.2-4 [5]

	Sensing target
	Outdoor/indoor
	Indoor

	
	Number 
	1-4

	
	3D mobility
	Up to 30km/h

	
	3D distribution
	100% indoor, uniformly distributed over the horizontal area

	
	Orientation
	Random over the horizontal area

	
	Physical characteristics (e.g., size)
	AGV with example dimensions (3.0, 1.5, 0.5) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m

	Minimum 3D distances between multiple sensing targets
	3m


Proposal 8: For objects creating hazards on roads/railway use cases, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	Highway and Urban grid in [6], HST

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	- TRP deployments of Table 6.1.3-1, 6.1.3-2 [6], with antenna height options of Section 6.1.4 of [6], 
- UE-type RSU in Table 6.1.3-1, 6.1.3-2 [6], 
- Vehicle-type UE according to Section 6.1.2 [6]

	Sensing area
	- Convex hull of multiple TRP sensing Tx/Rx nodes
- Uniform within 30 meters distance around a UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Type
	Pedestrian (adult), animal (sheep/deer) or vehicle/train

	
	Number
	1

	
	3D mobility
	According to the Table 5.2.1-1 of [3]

	
	3D distribution
	Uniformly within a defined sensing area

	
	Orientation
	Random 2D orientation in the direction of horizon

	
	Physical characteristics (e.g., size)
	According to the Table 5.2.1-1 of [3]

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m
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