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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]A new study item of channel modeling for integrated sensing and communications (ISAC) has been approved in RAN #102 [1], in which the objectives of the study for ISAC are as follows:
	· 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.
· [bookmark: _Hlk157618114][bookmark: OLE_LINK18]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:
· 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,
· spatial consistency.
· It will be discussed at RAN#105 whether to include additional study beyond channel modelling for ISAC.


In RAN1 #116b [2], accordingly, the agreements are made as follows:
	Agreement:
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]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 express our view on the evaluation parameters of indoor and outdoor scenarios.

Sensing targets related parameters
In this section, we investigate the sensing target distribution and mobility, and sensing target physical characteristic for human, AGV, UAV, and automotive vehicles.
Human
Regarding the sensing target distribution and mobility, for the human distribution in 2D, for simplicity, random-uniform distribution can be assumed. The height of human is related to the sensing use case and RCS modeling. 
For example, for the use case of intruder detection and position detection, the human body centroid can be the reference point and can be used as the assumption of height. For single point RCS modeling, the location of body centroid can be used as the location of scatter. For multiple point RCS modeling, the multiple scatters can be obtained through some constraint relationship with the reference body centroid.
For the use case of motion detection, the reference point is related to the motion type. In case of gesture detection, the reference point height can be the height of shoulder. However, in case of fall down detection, the reference point height can be the height of head or chest. 
For simplicity, the height of human body centroid is half of the height of human. The normal height of human is between 1.5m and 1.8m, and thus, the assumption of human body centroid can be 0.75m to 0.9m.
Considering the motion of human, standing/sit, walking and pacing are common behaviors in indoor scenarios while walking is common behavior in outdoor scenarios. The velocity can be assumed to be 0 km/h for standing/sit, 3 km/h for walking and 1.8 km/h for pacing. 
Human moves with different postures in random direction among the indoor area or moves in random direction or on the sidewalk in the outdoor scenarios. In additional, the effect on channel modeling and sensing performance of other motions can be further study, such as fall down, gesture and so on.
Regarding the sensing target physical characteristic, the physical characteristic, such as size and material, effect the RCS modeling. Human can be roughly classified into adult and child. The typical size (Length x Width x Height) of adult is 0.5m x 0.5m x 1.75m as defined in TR 22.837 [3]. Whether the child is needed to model and what is the typical size of child could be further discussion and study. How to model the human RCS according to the human size and material is up to the outcome of the RCS discussion in agenda item 9.7.2.
AGV
Regarding the sensing target distribution and mobility, automated guided vehicles (AGVs) are key components of the smart factories, used for a variety of tasks such as heavy or hazardous materials transportation and distribution. Each AGV is programmed to perform certain tasks, such as transporting large containers from one point to the other following a programmed route guided by rails, magnetic markers etc. 
Regarding the sensing target physical characteristic, AGVs can be of various sizes and operate at different speeds and locations. How to model the RCS according to the AGV size and material is up to the outcome of the RCS discussion in agenda item 9.7.2.
UAV
Regarding the sensing target distribution and mobility, for the UAV distribution in 2D, for simplicity, random-uniform distribution can be assumed. As referred in TR 36.777[4], the maximum height and the maximum horizontal speed requirement for aerial vehicles are 300 m AGL and 160 km/h, respectively.
Regarding the sensing target physical characteristic, as referred in TR 22.837[3], the typical size (Length x Width x Height) of UAV is 1.6m x 1.5m x 0.7m. How to model the RCS according to the UAV size and material is up to the outcome of the RCS discussion in agenda item 9.7.2.
Automotive vehicles
Regarding the sensing target distribution and mobility, vehicles are dropped randomly in the lanes. As referred in 37.885[5], both East-West direction and North-South direction lanes and sidewalks are configured with urban grid in the UMa/UMi hexagonal grid area in the urban grid scenario. East-West direction lanes are configured in the highway scenario. Vehicles move along the lane, and the speed is from 15km/h to 60km/h in urban grid scenarios and from 20km/h to 140km/h in highway scenario.
Regarding the sensing target physical characteristic, the typical size (Length x Width x Height) of passenger vehicle is 5m x 2m x 1.6m and truck/bus is 13m x 2.6m x 3m. How to model the RCS according to the vehicle size and material is up to the outcome of the RCS discussion in agenda item 9.7.2. 

Deployment scenarios
[bookmark: OLE_LINK3]Indoor scenarios
As discussed in RAN1-116 and RAN1-116bis meetings, indoor factory, indoor office and indoor room are typical deployment scenarios of sensing. For indoor office and indoor room, the typical sensing targets are human, and for indoor factory, the typical sensing target are human and AGV. In this section, we provide our view on the detailed evaluation parameters of indoor factory, indoor office and indoor room for discussion.
Indoor factory
· Layout
As defined in TR 38.901[6], indoor factory (InF) scenario focuses on factory halls with varying sizes and varying levels of density of "clutter", e.g., machinery, assembly lines, storage shelves, etc. The rectangular room with 20-160000 m2 size is considered. According to the characteristic of clutter and deployment of TRPs, five sub scenarios, InF-SL (sparse clutter, low BS), InF-DL (dense clutter, low BS), InF-SH (sparse clutter, high BS), InF-DH (dense clutter, high BS) and InF-HH (high Tx, high Rx) are discussed. The simulation assumption parameters in section 7.8.4 in [7] can be a starting point for InF-SL, InF-DL, InF-SH and InF-DH. For InF-SL and InF-DH with small hall, the hall size is 120m x 60m. For InF-DL and InF-SH with big hall, the hall size is 300m x 150m. As discussed in section 7.8.4 in [7], 18 TRPs are placed in the factory hall on a square lattice with spacing D, located D/2 from the walls. D is 20m for small hall and 50m for big hall.
· TRP and UE properties
As discussed in section 7.8.4 in [6], the height of TRP is 1.5m for InF-SL and InF-DL, 8m for for InF-SH and InF-DH. Considering the complex environment of factory and the complexity of modeling, as the sensing receivers and/or transmitters, UEs can be randomly dropped in the factory hall with 1.5m height. Both stationary UEs and mobility UEs can be considered.
· Sensing target type
Simultaneous presence of AGVs and human workers is typical situation in factory scenario, and thus, both human and AGV can be the sensing targets in indoor factory. For one simulation, one type or multiple types of sensing targets can be deployed. 
· Environment objects
As discussed in TR 38.901 [6], big machineries, small or medium machineries, storage shelves, concrete or metal walls and ceiling, metal-coated windows can be the environment objects in the factory, which are summarized in Table 1. Whether and how to model the effect of environment objects is up to the outcome of the channel modeling discussion in agenda item 9.7.2.
· Distance limitation
For the use case on AGV/human detection and tracing, the distance between sensing targets, or sensing target and environment objects, or sensing targets and sensing transmitters/receivers is related to the performance of sensing resolution, sensing range, etc. The performance of sensing is needed to satisfy the stringent safety requirement in factory and should be evaluated in the scenario, and thus, there is no need to limit the distance.
The detailed evaluation parameters of indoor factory are summarized in Table 1.
[bookmark: _Ref165994044]Table 1: Detailed evaluation parameters for indoor factory
	Parameters
	Value

	Applicable communication scenarios
	Indoor factory

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 and 7.8.4 in TR 38.901, except the UT mobility.

	
	Layout
	Rectangular: 20-160000 m2
InF-SL/InF-DH: 120m x 60m with 20m ISD
InF-DL/InF-SH: 300m x 150m with 50m ISD

	
	TRP Height
	InF-SL/InF-DL: 1.5 m, below the average clutter height
InF-SH/InF-DH: 8m, above clutter

	
	UT location
	Outdoor/indoor
	Indoor

	
	
	Indoor UT ratio
	100%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human
	AGV

	
	Outdoor/indoor
	Indoor
	Indoor

	
	3D mobility
	0km/h for standing, 3.0 km/h for walking and 1.8km/h for pacing 
FFS: other motions, such as fall down, gesture, etc.
	1.8~7.2km/h, uniform linear motion along the guided route 
FFS: other motions, such as up and down motion, robot arm movement, etc.

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling. 
- [0.75m ~ 0.9m] (the height of human body centroid)
	 Uniform in guided route.

	
	Orientation
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion
	FFS
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	Big machineries, small to medium machineries, storage shelves, concrete or metal walls and ceiling, metal-coated windows

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Big machineries
	FFS
	Metal
	FFS

	
	
	Small machineries
	FFS
	Metal
	FFS

	
	
	Window
	FFS
	Metal-coated
	FFS

	
	
	Door
	FFS
	Metal
	FFS

	
	
	Wall/floor/ceiling 
	
	Concrete or metal
	FFS

	[Sensing area]
	The whole factory hall.

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



Proposal 1:  Table 1 as a starting point is considered to study the evaluation parameters for indoor factory deployment scenario.

[bookmark: _Ref165998202]Indoor office
· Layout
For the layout of indoor office in TR 38.901 [6], the internal walls are not explicitly described but are modeled via the LOS probability model. The LOS probability formula of indoor open-office in TR 38.901 is the same as the one of two raw-TRP deployment of the indoor hotspot in TR 36.873 [7] and ITU M.2135 [8]. In TR 36.873 and ITU M.2135, the indoor hotspot scenario consists of one floor of building. The floor contains 16 rooms of 15m x 15m and a long hall of 120m x 20m. The TRPs are placed on the ceiling of the hall. The LOS probability of indoor hotspot is divided into two situations, one with one row TRP placed, the other with two row TRPs placed. Due to the same LOS probability, it is obvious that the layout of the open office in TR 38.901 is the same as the indoor hotspot with two raw-TRP deployment. Figure 1 shows the layout of indoor office and indoor hotspot.
The layout of indoor office scenarios in TR 38.901 can be the start point for sensing, other layout, such as indoor office scenario without internal wall also can be considered.
[image: ]
(a) indoor office in TR38.901
[image: 12s]
(b) indoor hotspot in TR 36.873
Figure 1: Layout of indoor office and indoor hotspot.

Observation 1:  [bookmark: _Ref166172059]The LOS probability formula of indoor open-office in TR 38.901 is the same as the one of indoor hotspot with two raw-TRP deployment in TR 36.873.
Observation 2:  [bookmark: _Ref166172061]The LOS probability is related to the environment characteristic and the deployment of TRPs.
Observation 3:  [bookmark: _Ref166172062]The layout of indoor open office is the same with the indoor hotspot with the TRPs placed in the hall.

· TRP and UE properties
As referred in TR 38.901 [6], the ceiling mount antenna is used for the indoor office scenario and be placed on the ceiling with 3m height. As the sensing receivers and/or transmitters, some UEs can be randomly dropped in the indoor room area. Generally, in office, UEs can be placed in some certain position, such as on office desk, or UE is held by walking person, referring to the common assumption of typical office desk size and the UT height assumption in TR 38.901 [6], the UE height can be 0.8m and/or 1.5m and the speed of UE can be 0km/h and/or 3km/h.
· Sensing target type
The typical sensing target in indoor office is human.
· Environment objects
The typical environment objects in indoor office can be table, chair, window, door, and wall/floor, which are stationary and can be deterministic deployment in the office. Multiple regularly placed tables and chairs are the main environment objects in indoor office. The possible environment objects and some typical parameters are summarized in Table 2, and other value are not precluded. Whether and how to model the effect of environment objects is up to the outcome of the channel modeling discussion in agenda item 9.7.2
· Distance limitation
For the indoor office scenario, the TRP with ceiling mount antenna is placed on the ceiling, and thus, there is no distance limitation between TRP and UE or sensing/environment objects. The distance between sensing targets, or sensing target and environment objects is related to the performance of sensing resolution, and thus, there is no need to limit the distance between objects either. 
The detailed evaluation parameters of indoor office are summarized in Table 2.
[bookmark: _Ref165994060]Table 2: Detailed evaluation parameters for indoor office
	Parameters
	Value

	Applicable communication scenarios
	Indoor office

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT height and UT mobility.

	
	Layout
	120m x 50m x 3m with 20m ISD

	
	TRP Height
	3m (ceiling)

	
	UT location
	Outdoor/indoor
	Indoor

	
	
	Indoor UT ratio
	100%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	0.8m / 1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human

	
	Outdoor/indoor
	Indoor

	
	3D mobility
	0km/h for standing, 3km/h for walking and 1.8km/h for pacing 
FFS: other motions, such as fall down, gesture, etc.

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling. 
    - [0.75m ~ 0.9m] (the height of human body centroid)


	
	Orientation
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Table, chair, door, window, wall/floor

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Chair
	0.5m x 0.5m x1m
	Wood
	FFS

	
	
	Table
	1.2m x 0.5m x 0.8m
	Wood
	FFS

	
	
	Window
	FFS
	Glass
	FFS

	
	
	Door
	FFS
	Wood
	FFS

	
	
	Wall/floor 
	
	Concrete 
	FFS

	[Sensing area]
	The whole office.

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



Proposal 2:  Table 2 as a starting point is considered to study the evaluation parameters for indoor office deployment scenario.

Indoor room
· Layout
As discussed in TR 38.808 [9], an indoor room is defined as the scenario of indoor-B can be constructed with an isolated area of 20m×20mx3m. For the sake of simplicity, we consider this deployment with reduce area can be properly modeled for the smart home, with certain modifications according to the use cases of sensing.
As discussed in section 3.1.2, the layout assumption of the indoor office contains 16 rooms of 15m x 15m and a long hall of 120m x 20m. The TRPs are placed on the ceiling of the hall. If we assume that the indoor room is a compartment of indoor office, the TRP will be placed outside the indoor room because the TRPs are placed in the hall in the indoor office and indoor hotspot scenarios, which is different with the smart home use case.
Observation 4:  [bookmark: _Ref166172064]The indoor room cannot be considered as a compartment of indoor office because the TRP cannot be placed outside the room considering the smart home use case.
In addition, in the research of IEEE 802.11bf WiFi sensing, the sensing deployment scenarios for smart home use case are introduced in the published white paper “Wi-Fi Sensing Deployment Guidelines” [10], which is shown in Figure 2. Compared to indoor office scenario in TR 38.901, the reduce area of 16m x 7m x 3m (L x W x H) for one floor is more suitable to model the smart home environment, which required a smaller number of TRPs and possible lower transmission power. For more details, the parameters of living room with the size of 7m x 7m x 3m (L x W x H) are also described in [11], as shown in Figure 2. These deployment scenarios discussed in WiFi sensing can also be a reference for indoor room scenario to model the smart home environment.
[image: ]
(a) Smart home deployment scenario
[image: sweet_home_00]
(b) Living room deployment scenario
Figure 2: Deployment scenarios of smart room and living room
Proposal 3:  [bookmark: _Ref166172086]For sensing indoor room scenario, RAN1 reuses the room size of 20m x 20m x 3m of TR 38.808 indoor-B communication scenario as a starting point.
· FFS: 16m x 7m x 3m
· FFS:  7m x 7m x 3m
· FFS: TRP deployment in indoor room scenario

· TRP and UE properties
As referred in the antenna model of TRP in TR 38.901 [6], the ceiling mount antenna can be used for the indoor room scenario and placed on the ceiling. As the sensing receivers and/or transmitters, some UEs can be randomly dropped in the indoor room area. Generally, in home, UEs are placed in some certain position, such as on tables, or, UE is held by resting person on chair or bed, for instance. There is a reason to believe that, as the sensing receivers and/or transmitters, most UE(s) in most time is stationary. Of course, UE is held by walking person is also a possible situation, and a common assumption of speed for walking person is 3km/h as referred in TR 38.901.  Referring to the common  assumption of typical table size in [11] and the UT height assumption in TR 38.901, the UE height can be 0.8m and/or 1.5m.
· Sensing target type
The typical sensing target in indoor office is human.
· Environment objects
The typical environment objects in indoor room can be table, chair, window, door, and wall/floor, which are stationary and can be the deterministic deployment in the indoor room. 
In addition, another typical environment object in indoor room is pet, which is moving object, randomly distributed in the room area. Whether the moving environment object is needed to model and what is the typical size of pet need further discussion and study.
The possible environment objects and some typical parameters are summarized in Table 3, and other value are not precluded. Whether and how to model the effect of environment objects is up to the outcome of the channel modeling discussion in agenda item 9.7.2
· Distance limitation
For the indoor room scenarios, the TRP with ceiling mount antenna is placed on the ceiling, and thus, there is no distance limitation between TRP and UE or sensing/environment objects. The distance between sensing targets, or sensing target and environment objects is related to the performance of sensing resolution, and thus, there is no need to limit the distance between objects. In addition, in terms of the distance between UE and UE, or UE and target under the actual situation of the indoor room scenario, UE and UE, or UE and target may be deployed in the adjacent or same position.
The detailed evaluation parameters of indoor room are summarized in Table 3.
[bookmark: _Ref165994084]Table 3: Detailed evaluation parameters for indoor room
	Parameters
	Value

	Applicable communication scenarios
	Indoor room

	Sensing transmitters and receivers properties
	layout
	20m x 20m x 3m
[16m x 7m x 3m]
[7m x 7m x 3m]
FFS : TRP deployment

	
	TRP Height
	3m (ceiling)

	
	UT location
	Outdoor/indoor
	Indoor

	
	
	Indoor UT ratio
	100%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	0.8m / 1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

	Supported sensing modes
	TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE monostatic, UE-UE bistatic, [TRP-TRP bistatic].

	Sensing target
	Type
	Human

	
	Outdoor/indoor
	Indoor

	
	3D mobility
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]0m/s for standing, 1.0 m/s for walking and 0.5m/s for pacing 
FFS: other motions, such as fall down, gesture, etc.

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling. 
    - [0.75m ~ 0.9m] (the height of human body centroid)


	
	Orientation
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m（adult）,  [0.2m x 0.3m x 1.0m (child)]
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Table, chair, door, window, wall/floor, [pets]

	
	3D mobility
	 0 km/h / [?]

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Chair
	2.8m x 1.05m x 1m
	Wood
	FFS

	
	
	Table
	1.5m x 0.7m x 0.8m
	Wood
	FFS

	
	
	Window
	1.5m x 1.5m(WxH)
	Glass
	FFS

	
	
	Door
	1m x 2.5m(WxH)
	Wood
	FFS

	
	
	Wall/floor 
	
	Concrete 
	FFS

	
	
	[Pet]
	
	Animal
	FFS

	[Sensing area]
	The whole room.

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



Proposal 4:  Table 3 as a starting point is considered to study the evaluation parameters for indoor room deployment scenario.

Outdoor scenarios
UMa
· Layout
Referring to TR 38.901, the TRPs are deployed with hexagonal grid. 19 or 7 macro sites with 500m ISD are placed with 3 sectors per site.
· TRP and UE properties
Referring to TR 38.901, the height of TRP is 25m and UEs are dropped randomly in the area.
· Sensing target type
The typical sensing target type is UAV, vehicles and human. For one simulation, one type or multiple type of sensing targets can be deployed.
· Environment objects
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]The typical environment objects in UMa can be building external wall and ground, which are stationary and can be deterministic deployment in the area. Referred as the assumption of building floors number of TR 38.901 [6], the height of TRP is higher than the building. For the use case of UAV, if the UAV is lower than the TRP, the environment objects can be the building and the ground. If the UAV is higher than the TRP, due to the antenna orientation of the TRP facing upwards, the environment objects do not require modeling. For the use case of automotive vehicles, the environment objects can be the building and the ground.
The possible environment objects and some typical parameters are summarized in Table 4, and other value are not precluded. Whether and how to model the effect of environment objects is up to the outcome of the channel modeling discussion in agenda item 9.7.2
The detailed evaluation parameters of UMa are summarized in Table 4.
[bookmark: _Ref165994096]Table 4: Detailed evaluation parameters for UMa
	Parameters
	Value

	Applicable communication scenarios
	UMa

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT mobility. Only consider outdoor UT as sensing  transmitters and/or receivers.

	
	Layout
	Hexagonal grid, 19/7 macro sites, 3 sectors per site (ISD = 500m)

	
	TRP Height
	25m

	
	UT location
	outdoor/indoor
	Outdoor

	
	
	Indoor UT ratio
	0%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human
	UAV
	Automotive vehicle

	
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	3km/h
FFS: other motions, such as fall down, gesture, etc.
	 < 160 km/h
	 15km/h ~ 60km/h

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling. 
- [0.75m ~ 0.9m] (the height of human body centroid)
	Uniform in XY-plane, 
Uniform in vertical, up to 300 m
	Uniform in lanes. 


	
	Orientation
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion
	1.6m x 1.5m x 0.7m 
RCS characteristic: up to the outcome of RCS discussion
	Car : 5m x 2m x 1.6m
Truck/bus : 13m x 2.6m x 3m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Building, ground

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Building
	FFS
	Concrete
	FFS

	
	
	Ground
	FFS
	Concrete
	FFS

	[Sensing area]
	The whole area.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. TRP - UT distance : 43m



Proposal 5:  Table 4 as a starting point is considered to study the evaluation parameters for UMa deployment scenario.

UMi
· Layout
Referring to TR 38.901, the TRPs are deployed with hexagonal grid. 19 or 7 macro sites with 200m ISD are placed and 3 sectors per site.
· TRP and UE properties
Referring to TR 38.901, the height of TRP is 10m and UEs are dropped randomly in the area.
· Sensing target type
The typical sensing target type is UAV, vehicles and human. For one simulation, one type or multiple type of sensing targets can be deployed.
· Environment objects
The typical environment objects in UMi can be building external wall and ground, which are stationary and can be a deterministic deployment in the area. Referred as the assumption of building floors number in TR 38.901, the height of TRP is lower than the building. For the use case of UAV, if the UAV is lower than the TRP, the environment objects can be the building and the ground. If the UAV is higher than the TRP, due to the buildings are higher than the TRP, the environment objects can be the building. For the use case of automotive vehicles, the environment objects can be the building and the ground.
The possible environment objects and some typical parameters are summarized in Table 5, and other value are not precluded. Whether and how to model the effect of environment objects is up to the outcome of the channel modeling discussion in agenda item 9.7.2
The detailed evaluation parameters of UMi are summarized in Table 5.
[bookmark: _Ref165994111]Table 5: Detailed evaluation parameters for UMi
	Parameters
	Value

	Applicable communication scenarios
	UMi

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT mobility. Only consider outdoor UT as sensing  transmitters and/or receivers.

	
	layout
	Hexagonal grid, 19/7 macro sites, 3 sectors per site (ISD = 500m)

	
	TRP Height
	10m

	
	UT location
	outdoor/indoor
	Outdoor

	
	
	Indoor UT ratio
	0%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human
	UAV
	Automotive vehicle

	
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	3km/h
FFS: other motions, such as fall down, gesture, etc.
	 < 160 km/h
	 15km/h ~ 60km/h

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling. 
- [0.75m ~ 0.9m] (the height of human body centroid)
	Uniform in XY-plane, 
Uniform in vertical, up to 300 m
	Uniform in lanes. 


	
	Orientation
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion
	1.6m x 1.5m x 0.7m 
RCS characteristic: up to the outcome of RCS discussion
	Car : 5m x 2m x 1.6m
Truck/bus : 13m x 2.6m x 3m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Building, ground

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Building
	FFS
	Concrete
	FFS

	
	
	Ground
	FFS
	Concrete
	FFS

	[Sensing area]
	The whole area.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. TRP - UT distance : 14m



Proposal 6:  Table 5 as a starting point is considered to study the evaluation parameters for UMi deployment scenario.

Conclusions
In this contribution, we have expressed our view on the evaluation parameters of indoor and outdoor scenarios. The observations and proposals are summarized as follows.
Observation 1: The LOS probability formula of indoor open-office in TR 38.901 is the same as the one of indoor hotspot with two raw-TRP deployment in TR 36.873.
Observation 2: The LOS probability is related to the environment characteristic and the deployment of TRPs.
Observation 3: The layout of indoor open office is the same with the indoor hotspot with the TRPs placed in the hall.
Observation 4: The indoor room cannot be considered as a compartment of indoor office because the TRP cannot be placed outside the room considering the smart home use case.

Proposal 1: Table 1 as a starting point is considered to study the evaluation parameters for indoor factory deployment scenario.
Proposal 2: Table 2 as a starting point is considered to study the evaluation parameters for indoor office deployment scenario.
Proposal 3: For sensing indoor room scenario, RAN1 reuses the room size of 20m x 20m x 3m of TR 38.808 indoor-B communication scenario as a starting point.
· FFS: 16m x 7m x 3m
· FFS:  7m x 7m x 3m
· FFS: TRP deployment in indoor room scenario
Proposal 4: Table 3 as a starting point is considered to study the evaluation parameters for indoor room deployment scenario.
Proposal 5: Table 4 as a starting point is considered to study the evaluation parameters for UMa deployment scenario.
Proposal 6: Table 5 as a starting point is considered to study the evaluation parameters for UMi deployment scenario.
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