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Introduction
In RAN #102 meeting, the SID for Rel-19 channel modelling for Integrated Sensing And Communication (ISAC) for NR was approved [1]. One of the objectives of the SID is to identify deployment scenarios for ISAC as shown below:
	The focus of the study is to define channel modelling aspects to support object detection and/or tracking (as per the SA1 meaning in TS 22.137). The study should aim at a common modelling framework capable of detecting and/or tracking the following example objects and to enable them to be distinguished from unintended objects:
· UAVs
· Humans indoors and outdoors 
· Automotive vehicles (at least outdoors)
· Automated guided vehicles (e.g. in indoor factories)
· Objects creating hazards on roads/railways, with a minimum size dependent on frequency

All six sensing modes should be considered (i.e. TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic). 

Frequencies from 0.5 to 52.6 GHz are the primary focus, with the assumption that the modelling approach should scale to 100 GHz. (If significant problems are identified with scaling above 52.6 GHz, the range above 52.6 GHz can be deprioritized.)

For the above use cases, sensing modes and frequencies:
· Identify details of the deployment scenarios corresponding to the above use cases.
· Define channel modelling details for sensing using 38.901 as a starting point, and taking into account relevant measurements, including:
a) modelling of sensing targets and background environment, including, for example (if needed by the above use cases), radar cross-section (RCS), mobility and clutter/scattering patterns;
b) spatial consistency.

It will be discussed at RAN#105 whether to include additional study beyond channel modelling for ISAC.



The following agreements were made in RAN1 #116-bis [2]:
	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
	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 provide our views on deployment scenarios for ISAC.
Discussion on deployment scenarios for ISAC
In this section, we discuss deployment scenarios for ISAC. 
Target sensing modes for ISAC
For ISAC, the following six sensing modes can be considered as shown in Figure 1:
1) TRP-TRP bistatic sensing: the sensing transmitter and sensing receiver are different TRPs that are not co-located.
2) TRP monostatic sensing: the sensing transmitter and sensing receiver is co-located in the same TRP.
3) TRP-UE bistatic sensing: the sensing transmitter is TRP, and sensing receiver is UE, where the TRP and UE are not co-located.
4) UE-TRP bistatic sensing: the sensing transmitter is UE, and sensing receiver is TRP, where the UE and TRP are not co-located.
5) UE-UE bistatic sensing: the sensing transmitter and sensing receiver are different UEs that are not co-located.
6) UE monostatic sensing: the sensing transmitter and sensing receiver is co-located in the same UE.
[image: ]
[bookmark: _Ref127254633]Figure 1. Six sensing modes for ISAC.
[bookmark: _Toc131435283]As mentioned in the SID [1], all of the six sensing modes should be supported. Therefore, ISAC channel modelling should be flexible enough to support all the six sensing modes.
[bookmark: _Toc131435266][bookmark: _Toc166229121]Proposal 1: RAN1 to define ISAC channel modelling that is flexible enough to support all of the six sensing modes from the SID (i.e., TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic).

Evaluation parameters for automotive vehicle deployment scenarios
In RAN1 #116 [3], for automotive use cases, it was agreed to consider the scenarios of highway, urban grid, UMa, UMi, and RMa as a starting point, as shown below:
	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






For urban grid and highway scenarios, TR 37.885 [4] already defined the urban and highway scenarios for V2X communications as shown in Table 1. Illustrative diagrams of the urban grid and highway scenarios are shown in Figure 2 and Figure 3, respectively. For ISAC automotive vehicle use cases, we can reuse these scenarios as a starting point.

[bookmark: _Ref165813322]Table 1. Road configuration for urban grid and highway scenarios (Table A-1 in TR 37.885 [4])
	Parameter
	Urban case
	Highway case

	Number of lanes
	2 in each direction (4 lanes in total in each street)
	3 in each direction (6 lanes in total in the highway)

	Lane width
	3.5 m
	4 m

	Road grid size by the distance between intersections
	433 m * 250 m. NOTE1 
	N/A

	Simulation area size
	Minimum 1299 m * 750 m NOTE2
	Highway length >= 2000 m. Wrap around should be applied to the simulation area.

	NOTE1: 3 m is reserved for sidewalk per direction (i.e., no vehicle or building in this reserved space).
NOTE2: This value is tentative and could be modified after SA1'further input.




[image: ]
[bookmark: _Ref165813432]Figure 2. Road configuration for urban grid scenario (Figure A-1 in TR 37.885 [4]).

[image: ]
[bookmark: _Ref165813436]Figure 3. Road configuration for highway scenario (Figure A-2 in TR 37.885 [4]).

[bookmark: _Toc158883002][bookmark: _Toc166229120]Observation 1: TR 37.885 already defined the urban grid and highway scenarios for V2X communications.
[bookmark: _Toc166229122]Proposal 2: For automotive vehicle use cases, RAN1 to leverage the urban grid and highway scenarios in TR 37.885 as a starting point.

In the urban grid scenarios, typically, there are pedestrians and buildings, which would affect radio propagations between a sensing transmitter and sensing receiver. Therefore, we propose to consider at least pedestrians as unintended objects and at least buildings as environment objects.
[bookmark: _Toc166229123]Proposal 3: For automotive vehicle use cases in urban grid scenarios, RAN1 to consider at least pedestrians as unintended objects and consider at least buildings as environment objects (FFS: other unintended objects and other environment objects).

In summary, for automotive vehicle use cases in urban grid and highway scenarios, we propose to consider evaluation parameter values defined in Table 2 as a starting point.
[bookmark: _Toc166229124]Proposal 4: For automotive vehicle use cases in urban grid and highway scenarios, RAN1 to consider evaluation parameter values defined in Table 2 as a starting point.

[bookmark: _Ref165565247]Table 2. Evaluation parameter values for automotive vehicle use cases in urban grid and highway scenarios
	Parameters
	Value
	Value

	Applicable communication scenarios
	Urban grid
	Highway

	Sensing transmitters and receivers properties
	Sensing transmitters and receivers are selected from BSs, vehicle UEs, UE-type RSUs, and/or pedestrian UEs in the communication scenario.
	Sensing transmitters and receivers are selected are selected from BSs, vehicle UEs, and/or UE-type RSUs in the communication scenario.

	Supported sensing modes
	All of the six sensing modes
	All of the six sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	Reuse vehicle UE dropping model Option A and/or Option B UE for urban grid scenario in TR 37.885:

Option A:
· Vehicle speed is 60 km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.

Option B:
· In the East-West direction: 
· Speed in Lane 1: 60km/h
· Speed in Lane 2: 50km/h 
· Speed in Lane 3: 25km/h 
· Speed in Lane 4: 15km/h
· In the North-South direction: 
· 0 km/h in all the lanes 
· No vehicles are dropped at the intersections in the North-South direction. Vehicles do not change their direction at the intersection

	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.

Option B:
· Speed in Lane 1: 80 km/h
· Speed in Lane 2: 100 km/h 
· Speed in Lane 3: 140 km/h 
· Speed in Lane 4: 40 km/h 
· Speed in Lane 5: 30 km/h 
· Speed in Lane 6: 20 km/h

	
	3D distribution
	Reuse vehicle UE dropping model Option A and/or Option B for urban grid scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
· Vehicle type distribution is not dependent of the lane.
	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
· Vehicle type distribution is not dependent of the lane.

	
	Orientation
	See 3D mobility
	See 3D mobility

	
	Physical characteristics (e.g., size)
	Reuse the following vehicle types as defined in TR 37.885:
· 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
	Reuse the following vehicle types as defined in TR 37.885:
· 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

	[Unintended/Environment objects]
	Types
	· Unintended objects:
· Pedestrians
· FFS: Other unintended objects
· Environment objects:
· Buildings
· FFS: other environment objects
	· Unintended objects:
· FFS
· Environment objects:
· FFS

	
	3D mobility
	FFS
	FFS

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

	
	Physical characteristics (e.g., size)
	FFS
	FFS

	[Sensing area]
	FFS
	FFS

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



Evaluation parameters for objects creating hazards deployment scenarios
In RAN1 #116 [3], for objects creating hazards use cases, it was agreed to consider the scenarios of highway, urban grid, and HST as a starting point. For objects creating hazards on roads use cases, similar to the automotive vehicle use cases, we can reuse the urban grid and highway scenarios defined in TR 37.885 [4] as a starting point.
[bookmark: _Toc166229125]Proposal 5: For objects creating hazards on roads use cases, RAN1 to leverage the urban grid and highway scenarios in TR 37.885 as a starting point.

For objects creating hazards use cases, one of the open questions is what kind of objects should be considered as sensing target(s) for the urban grid and highway scenarios. For the urban grid scenario, one related use case is detection of vulnerable road users (VRU) at a crossroad as mentioned in TR 22.837 Clause 5.11 (Use case on sensing at crossroads with/without obstacle) [5]. For example, VRU can be pedestrians, motorcyclists, and cyclists.  For the highway scenario, one related use case is detection of pedestrians or animals crossing a highway as mentioned in TR 22.837 Clause 5.2 (Use case on pedestrian/animal intrusion detection on a highway) [5]. Therefore, we propose to consider those objects as sensing targets.
[bookmark: _Toc166229126]Proposal 6: For objects creating hazards use cases in urban grid scenarios, RAN1 to consider at least pedestrians, motorcyclists, and cyclists as sensing target objects (FFS: other sensing target types).
[bookmark: _Toc166229127]Proposal 7: For objects creating hazards use cases in highway scenarios, RAN1 to consider at least pedestrians and animals (e.g., deer) as sensing target objects (FFS: other sensing target types). 

Regarding unintended objects, it is reasonable to assume that there are vehicles in the urban grid and highway scenarios. So, we propose to consider at least vehicles as unintended objects. For this, we can reuse the same vehicle UE dropping model in the automotive use case. Also, similar to the automotive vehicle use case, in the urban grid scenario, we propose to consider at least buildings as environment objects.
[bookmark: _Toc166229128]Proposal 8: For objects creating hazards use cases, RAN1 to consider at least vehicles as unintended objects for both the urban grid and highway scenarios and consider at least buildings as environment objects (FFS: other unintended objects and other environment objects) for the urban grid scenario.

In summary, for objects creating hazards use cases in urban grid and highway scenarios, we propose to consider evaluation parameter values defined in Table 3 as a starting point.
[bookmark: _Toc166229129]Proposal 9: For objects creating hazards use cases in urban grid and highway scenarios, RAN1 to consider evaluation parameter values defined in Table 3 as a starting point.

[bookmark: _Ref165805434]Table 3. Evaluation parameter values for objects creating hazards use cases in urban grid and highway scenarios
	Parameters
	Value
	Value

	Applicable communication scenarios
	Urban grid
	Highway

	Sensing transmitters and receivers properties
	Sensing transmitters and receivers are selected from BSs, vehicle UEs, UE-type RSUs, and/or pedestrian UEs in the communication scenario.
	Sensing transmitters and receivers are selected are selected from BSs, vehicle UEs, and/or UE-type RSUs in the communication scenario.

	Supported sensing modes
	All of the six sensing modes
	All of the six sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	Types
	· Pedestrians
· Motorcyclists
· Cyclists
· FFS: other sensing target types
	· Pedestrians
· Motorcyclists
· Animals (e.g., deer)
· FFS: other sensing target types

	
	3D mobility
	FFS
	FFS

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

	
	Physical characteristics (e.g., size)
	FFS
	FFS

	[Unintended/Environment objects]
	Types
	· Unintended objects:
· Vehicles
· FFS: other unintended objects
· Environment objects:
· Buildings
	· Unintended objects:
· Vehicles
· FFS: other unintended objects
· Environment objects:
· FFS

	
	3D mobility
	Reuse vehicle UE dropping model Option A and/or Option B UE for urban grid scenario in TR 37.885:

Option A:
· Vehicle speed is 60 km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.

Option B:
· In the East-West direction: 
· Speed in Lane 1: 60km/h
· Speed in Lane 2: 50km/h 
· Speed in Lane 3: 25km/h 
· Speed in Lane 4: 15km/h
· In the North-South direction: 
· 0 km/h in all the lanes 
· No vehicles are dropped at the intersections in the North-South direction. Vehicles do not change their direction at the intersection

	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.

Option B:
· Speed in Lane 1: 80 km/h
· Speed in Lane 2: 100 km/h 
· Speed in Lane 3: 140 km/h 
· Speed in Lane 4: 40 km/h 
· Speed in Lane 5: 30 km/h 
Speed in Lane 6: 20 km/h

	
	3D distribution
	Reuse vehicle UE dropping model Option A and/or Option B for urban grid scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
Vehicle type distribution is not dependent of the lane.
	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
Vehicle type distribution is not dependent of the lane.

	
	Orientation
	See 3D mobility
	See 3D mobility

	
	Physical characteristics (e.g., size)
	Reuse the following vehicle types as defined in TR 37.885:
· 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
	Reuse the following vehicle types as defined in TR 37.885:
· 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

	[Sensing area]
	FFS
	FFS

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



Conclusion
In this contribution we discussed our views on deployment scenarios for ISAC. Our observation and proposals are summarized as follows: 
Observation 1: TR 37.885 already defined the urban grid and highway scenarios for V2X communications.

Proposal 1: RAN1 to define ISAC channel modelling that is flexible enough to support all of the six sensing modes from the SID (i.e., TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic).
Proposal 2: For automotive vehicle use cases, RAN1 to leverage the urban grid and highway scenarios in TR 37.885 as a starting point.
Proposal 3: For automotive vehicle use cases in urban grid scenarios, RAN1 to consider at least pedestrians as unintended objects and consider at least buildings as environment objects (FFS: other unintended objects and other environment objects).
Proposal 4: For automotive vehicle use cases in urban grid and highway scenarios, RAN1 to consider evaluation parameter values defined in Table 2 as a starting point.
Table 2. Evaluation parameter values for automotive vehicle use cases in urban grid and highway scenarios
	Parameters
	Value
	Value

	Applicable communication scenarios
	Urban grid
	Highway

	Sensing transmitters and receivers properties
	Sensing transmitters and receivers are selected from BSs, vehicle UEs, UE-type RSUs, and/or pedestrian UEs in the communication scenario.
	Sensing transmitters and receivers are selected are selected from BSs, vehicle UEs, and/or UE-type RSUs in the communication scenario.

	Supported sensing modes
	All of the six sensing modes
	All of the six sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	Reuse vehicle UE dropping model Option A and/or Option B UE for urban grid scenario in TR 37.885:

Option A:
· Vehicle speed is 60 km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.

Option B:
· In the East-West direction: 
· Speed in Lane 1: 60km/h
· Speed in Lane 2: 50km/h 
· Speed in Lane 3: 25km/h 
· Speed in Lane 4: 15km/h
· In the North-South direction: 
· 0 km/h in all the lanes 
· No vehicles are dropped at the intersections in the North-South direction. Vehicles do not change their direction at the intersection

	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.

Option B:
· Speed in Lane 1: 80 km/h
· Speed in Lane 2: 100 km/h 
· Speed in Lane 3: 140 km/h 
· Speed in Lane 4: 40 km/h 
· Speed in Lane 5: 30 km/h 
· Speed in Lane 6: 20 km/h

	
	3D distribution
	Reuse vehicle UE dropping model Option A and/or Option B for urban grid scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
· Vehicle type distribution is not dependent of the lane.
	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
· Vehicle type distribution is not dependent of the lane.

	
	Orientation
	See 3D mobility
	See 3D mobility

	
	Physical characteristics (e.g., size)
	Reuse the following vehicle types as defined in TR 37.885:
· 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
	Reuse the following vehicle types as defined in TR 37.885:
· 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

	[Unintended/Environment objects]
	Types
	· Unintended objects:
· Pedestrians
· FFS: Other unintended objects
· Environment objects:
· Buildings
· FFS: other environment objects
	· Unintended objects:
· FFS
· Environment objects:
· FFS

	
	3D mobility
	FFS
	FFS

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

	
	Physical characteristics (e.g., size)
	FFS
	FFS

	[Sensing area]
	FFS
	FFS

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



Proposal 5: For objects creating hazards on roads use cases, RAN1 to leverage the urban grid and highway scenarios in TR 37.885 as a starting point.
Proposal 6: For objects creating hazards use cases in urban grid scenarios, RAN1 to consider at least pedestrians, motorcyclists, and cyclists as sensing target objects (FFS: other sensing target types).
Proposal 7: For objects creating hazards use cases in highway scenarios, RAN1 to consider at least pedestrians and animals (e.g., deer) as sensing target objects (FFS: other sensing target types).
Proposal 8: For objects creating hazards use cases, RAN1 to consider at least vehicles as unintended objects for both the urban grid and highway scenarios and consider at least buildings as environment objects (FFS: other unintended objects and other environment objects) for the urban grid scenario.
Proposal 9: For objects creating hazards use cases in urban grid and highway scenarios, RAN1 to consider evaluation parameter values defined in Table 3 as a starting point.
 Table 3. Evaluation parameter values for objects creating hazards use cases in urban grid and highway scenarios
	Parameters
	Value
	Value

	Applicable communication scenarios
	Urban grid
	Highway

	Sensing transmitters and receivers properties
	Sensing transmitters and receivers are selected from BSs, vehicle UEs, UE-type RSUs, and/or pedestrian UEs in the communication scenario.
	Sensing transmitters and receivers are selected are selected from BSs, vehicle UEs, and/or UE-type RSUs in the communication scenario.

	Supported sensing modes
	All of the six sensing modes
	All of the six sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	Types
	· Pedestrians
· Motorcyclists
· Cyclists
· FFS: other sensing target types
	· Pedestrians
· Motorcyclists
· Animals (e.g., deer)
· FFS: other sensing target types

	
	3D mobility
	FFS
	FFS

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

	
	Physical characteristics (e.g., size)
	FFS
	FFS

	[Unintended/Environment objects]
	Types
	· Unintended objects:
· Vehicles
· FFS: other unintended objects
· Environment objects:
· Buildings
	· Unintended objects:
· Vehicles
· FFS: other unintended objects
· Environment objects:
· FFS

	
	3D mobility
	Reuse vehicle UE dropping model Option A and/or Option B UE for urban grid scenario in TR 37.885:

Option A:
· Vehicle speed is 60 km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.

Option B:
· In the East-West direction: 
· Speed in Lane 1: 60km/h
· Speed in Lane 2: 50km/h 
· Speed in Lane 3: 25km/h 
· Speed in Lane 4: 15km/h
· In the North-South direction: 
· 0 km/h in all the lanes 
· No vehicles are dropped at the intersections in the North-South direction. Vehicles do not change their direction at the intersection

	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.

Option B:
· Speed in Lane 1: 80 km/h
· Speed in Lane 2: 100 km/h 
· Speed in Lane 3: 140 km/h 
· Speed in Lane 4: 40 km/h 
· Speed in Lane 5: 30 km/h 
Speed in Lane 6: 20 km/h

	
	3D distribution
	Reuse vehicle UE dropping model Option A and/or Option B for urban grid scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
Vehicle type distribution is not dependent of the lane.
	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
Vehicle type distribution is not dependent of the lane.

	
	Orientation
	See 3D mobility
	See 3D mobility

	
	Physical characteristics (e.g., size)
	Reuse the following vehicle types as defined in TR 37.885:
· 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
	Reuse the following vehicle types as defined in TR 37.885:
· 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

	[Sensing area]
	FFS
	FFS

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