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1. Introduction
In RAN #102, a study item on channel modeling for Integrated Sensing and Communication (ISAC) was agreed [1].  This contribution will discuss the deployment scenarios related to above use cases and corresponding specific evaluation assumptions for ISAC channel model.
2. Objects creating hazards on roads/railways
	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 the “Objects creating hazards on roads/railways, with a minimum size dependent on frequency”, two related use cases have been defined in TR 22.837, e.g, 5.2, 5.7. Humans/animals are considered as sensing targets in the two use cases. On the other hand, the objects creating hazards on roads/railways can be human, animals, box/stone or something else, but it doesn’t necessarily mean that all the different types of objects need to be defined in this SI. Since there is no fundamental difference between sensing for a human/animal and sensing for a box/stone, we prefer to limit this object to humans outdoors and animals in the study, so the standardization effort can be reduced.
Proposal 1: Limit the 5th sensing target “Objects creating hazards on roads/railways, with a minimum size dependent on frequency” to human and animal in this SI . 
3. ISAC Deployment scenarios
3.1 Scenario definition
In the agreement, it only list the potential communication scenarios which are the start point to define the ISAC deployment scenarios. There are 12 different communication scenarios. The lists of parameters  for those ISAC deployment scenarios, e.g, BS layout/BS height/UT location/UT mobility/UT distribution, are common for most scenarios. A scenario, e.g., Uma-AV may be actually derived based on another scenario, e.g., UMa in TR 38.901, which provides a possibility to merge certain scenarios in the definition of ISAC deployment scenario. 
For UAV related deployment scenarios in the agreement, for example, most detail parameters for UMa-AV are similar with UMa defined in TR38.901, such as BS height/ ISD/terrestrial UT location/min BS- terrestrial UT distance and UT distribution. On the other hand, we don’t consider UAV as sensing transmitter or receiver to operate sensing service, which means that there is no need to model aerial UT to send and receive sensing signal in UAV related ISAC deployment scenarios. The differences between UMa and UMa-AV are even smaller. We prefer to consider the UMa/UMi/RMa as UAV related deployment scenarios for sensing. 

For indoor room, the primary objective of this scenario is evaluation of single operator and multi-operator deployments including study of interference impact and coexistence between nodes. On the other hand, there are two different indoor office model defined in TR38.901: indoor open office and indoor mixed office. Different LoS probability apply to those two indoor models to reflect reality of different size of room. The indoor mixed office can model the cubby for smart home use case. Consequently, the sensing performance in a small room may be represented by proper evaluation of indoor office scenario. 
For urban grid and highway, it’s obviously that the BS layout and BS height are same in urban grid/highway and UMa/RMa referring TR36.885. However, road configuration is additional part for urban grid and highway and it determines that the UT drop model in those two scenarios, e.g, UT distribution/UT location/UT mobility, is different from UMa/RMa. So, we can’t merge these two scenarios to the scenarios defined in TR38.901. The reason applies to HST hence it can be kept as a separate ISAC deployment scenario. 
According the analysis above, a reduced number of ISAC deployment scenarios can be defined. In order to distinguish from existing communication scenarios, we can name a ISAC deployment scenario by adding a suffix ‘ISAC’, e.g., UMa-ISAC for the ISAC deployment scenario derived from existing UMa communication scenario. In summary, we provide the following table. 
Table Ⅰ Relationship between sensing target and sensing scenarios
	Sensing Targets
	ISAC deployment scenarios

	UAVs
	RMa-ISAC, UMa-ISAC, UMi-ISAC

	Humans indoors
	InF-ISAC, Indoor Office-ISAC, [UMi-ISAC, UMa-ISAC]

	Humans outdoors
	UMi-ISAC, UMa-ISAC, [RMa-ISAC]

	Automotive vehicles (at least outdoors)
	Highway-ISAC, Urban grid-ISAC, UMa-ISAC, UMi-ISAC, RMa-ISAC

	Automated guided vehicles (e.g. in indoor factories)
	InF-ISAC

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	Highway-ISAC, Urban grid-ISAC, HST-ISAC


Proposal 2: A ISAC deployment scenario can be defined by merging some communication scenarios if possible. More specific, use the UMa/UMi/RMa scenarios as UAV related ISAC deployment scenarios as starting point and merge the indoor room scenarios to indoor office scenario.
In table Ⅰ, the value of sensing Tx/Rx related parameter in a ISAC deployment scenario is normally not dependent on the type of the sensing target(s). For example, UMi-ISAC can associate with humans indoor/outdoor and automotive vehicles. It is not necessary to define three different UMi-ISAC scenarios each for a different sensing target, since the drop model for BS and UT as sensing Tx/Rx in UMi-ISAC doesn’t change for different sensing targets. Therefore, the type of sensing target and corresponding target related parameters can be attributions of a ISAC deployment scenario. 
Proposal 3: One ISAC deployment scenario can associate with different types of sensing targets and corresponding parameters. 
Proposal 4: The following sensing targets for each ISAC deployment scenario shall be considered in the study item. 
Table Ⅱ ISAC deployment scenarios and corresponding sensing targets
	ISAC deployment scenarios
	Sensing targets

	UMi-ISAC
	UAVs, humans indoors and outdoors, automotive vehicles (at least outdoors)

	UMa-ISAC
	UAVs, humans indoors and outdoors, automotive vehicles (at least outdoors)

	RMa-ISAC
	UAVs, humans indoors and outdoors, automotive vehicles (at least outdoors)

	InO-ISAC
	Humans indoors

	InF-ISAC
	Humans indoors, automated guided vehicles (e.g. in indoor factories)

	Urban grid-ISAC
	Automotive vehicles (at least outdoors)

	Highway-ISAC
	Automotive vehicles (at least outdoors), humans outdoors, animals

	HST-ISAC
	Humans outdoors, animals


3.2 Additional target related parameters
There are 8 ISAC deployment scenarios in table Ⅱ. Referring to TR38.901, some details of parameters, such as cell layout/BS height/UT location/UT mobility/min BS-UT distance/UT distribution, have been defined in section 7.2 for each scenarios. Such BS and UT related parameters of communication scenarios may be reused as a start point. It is straightforward that the parameters for BS can be directly reused assuming that the same BS deployed for communication can be used for sensing as well. On the other hand, special handling of UT may be considered. Assuming sensing modes such as TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic are supported, sensing UT shall also be dropped, and the parameter for UT as sensing Tx/Rx should be added to a deployment scenario. For example, considering the sensing UTs are phone/vehicle or other terminal which are same as communication UT, one option is that the sensing UT drop model follows same model of UT in a communication scenario. Sensing target and sensing UT are dropped separately and independently. In order to prevent to drop two entities too close, some rules should be defined, e.g, Min BS-to-target/target-to-UT distance.
On the other hand, the following new parameters related to target can be additionally defined for each ISAC deployment scenario:
· Target type: This parameter defines the type of target. For different deployment scenarios, various types of targets, e.g., humans/animas/vehicles/UAVs etc, will be considered. Various types of targets may also share the same ISAC deployment scenario. 
· Target location: This parameter defines the indoor/outdoor, LOS/NLOS (include Tx-to-target and target-to-Rx channel components) and height of target, given the target type.  

· Target distribution: For terrestrial targets, the target distribution in horizontal dimension should be defined. For UAV related deployment scenario, target distribution in both horizontal and vertical dimension should be defined.

· Target velocity: This parameter defines the velocity of target, which includes the speed value and the direction of target move. 

· Min BS-to-target/target-to-UT/target-to-target distance: In order to prevent two nodes to be distributed too close.

· Sensing mode: Defines which of the six sensing modes, i.e., TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic, shall be considered in the scenario. Sensing mode is use case specific. Limited use cases in one scenario results limited sensing modes.
· Target number: This parameter is a positive integer and defines the number of sensing targets in this scenario. This parameter includes two meaning when there are several types sensing targets in the ISAC deployment scenario simultaneous.
· Option 1: This parameter defines the number of total sensing targets.

· Option 2: This parameter defines the number of different types of sensing targets.
We prefer to select option2 as the definition of this parameter.
Proposal 5: Detail parameters of BS and UT as sensing Tx/Rx, including cell layout/BS height/UT location/UT mobility/min BS-UT distance/UT distribution, should be defined for each ISAC deployment scenario. One option is to reuse the parameters in current communication scenarios.
Proposal 6: The parameters for UT as sensing Tx/Rx should be added to each deployment scenario, depending on the sensing mode. E.g., UT drop model for a communication scenario can be used to drop sensing UT.
Proposal 7: Target type(s) and target related parameters should be introduced for each deployment scenario, including at least:
· type of target, target location (Outdoor/indoor, LOS/NLOS, height of target), target distribution(2D/3D), target velocity, min BS-to-target/target-to-UT/target-to-target distance(2D/3D), sensing mode, target number.
4. Details of the deployment scenarios for sensing
4.1 Selection of scenarios
Referring to the current TR, for example 38.901 section 7.4 and 7.5, different large-scale models and small-scale parameter values are given for each deployment scenario. More specifically, depending on whether the channel is between TRP and TRP, or TRP and UE, or UE and UE, different models and associated set of parameter values should be defined. Therefore, the applicable channel model and set of parameter values needs to be defined for each combination of deployment scenarios and sensing modes. However, considering the six sensing modes and 8 deployment scenarios, there are too many combinations. The workload of validation and calibration for ISAC channel model will be too high if all the combinations are considered with equal priority. Based on companies contribution input, a limited set of typical deployment scenarios shall be selected.
Observation 1: Different model and set of parameters may need to be defined for different combinations of the ISAC deployment scenarios and sensing modes, which increases the complexity of channel validation and calibration.
Proposal 8: A limited set of ISAC deployment scenarios and corresponding sensing modes shall be selected based on companies contribution input.
The key vision for 5G mobile network is to facilitate human life. Therefore, human, especially in indoor scenario shall be an interested object for sensing. Nowadays, various 5G UEs, e.g. micro-BS, wearable device, smart phone, and customer premise equipment (CPE), are deployed indoor and the radio signals filled the indoor room. There is significant commercial potential for sensing in smart where humans spending most of their time indoors. There are two indoor scenarios i.e., InO-ISAC and InF-ISAC. Obviously, InO-ISAC is more suitable to represent the indoor smart home. Considering this, InO-ISAC scenario shall be selected as the ISAC deployment scenario.
Transportation as a basic and essential industry plays one of the important roles in a human’s life. Making transportation smarter can make life more convenient and benefit economic development. There are many interests in the use cases of sensing automated vehicles, and thus at least one vehicle related deployment scenario shall be selected. As discussed above, urban grid-ISAC and highway-ISAC scenarios referring to 37.885 have been defined with road layout for automated vehicle related evaluations. Considering the modelling complexity, at least highway-ISAC scenario shall be selected to study at first stage. 
With the development of UAV technologies and the increase of demands on rapid logistics, aerial photographing, environmental monitoring and public security, a variety of commercial UAV services gradually become reality. There are three UAV related ISAC deployment scenarios: UMa-ISAC/UMi-ISAC /RMa-ISAC. Considering the similarities between these three scenarios, one from the three scenarios, e.g., UMa-ISAC may be enough at first stage. 
After summary, three scenarios, including indoor office-ISAC, highway-ISAC, and UMa-ISAC, can be selected as the ISAC deployment scenario. 
Proposal 9:  InO-ISAC, highway-ISAC and UMa-ISAC shall be included as deployment scenario for ISAC channel model.
4.2 InO-ISAC 
The layout of the indoor office scenario in TR 38.901[2] can be reference. The scenario can be described as one floor of a building, which includes 16 rooms of 15m × 15m and a long hall of 120m × 20m, as well as the height of the floor is 3 m.  Regarding TRP deployment, 12 small cells are placed in the corridor, which 6 along one long edge and 6 more along the other long edge. The ISD (Inter-site Distance) is 20m, while the first small cell in each edge placed at 10 m with respect to the left side of the building. The network topology is illustrated in Figure-1 which refers 38.901. 
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Figure 1 Network topology of indoor office
More details of target related parameter’s definitions are descripted as following.
Target type: Considering the typical use case is intruder detection in smart home, humans shall be considered at least. 

Target location: All the targets shall be indoor targets. Indoor has a complex scattering environment, so that both LOS and NLOS should be captured. Normally, the human’s barycenter is about half of human height. The height of humans is 1.75m referring to TR 22.837[3]. In order to simplify the model, 1m can be modelled as human height in ISAC channel model.
Target distribution: In fact, traditional communication UTs are 5G devices which move with humans. Referring to this, the humans can follow uniform distribution in horizontal dimension which is same as communication UT.

Target velocity: The velocity can be initialized/reinitialized as a uniformly distributed vector perpendicular to the z-axis, i.e., parallel to the ground. The speed is 3 km/h.
Min BS-to-target distance: Indoor BS is deployed downwards, so min BS-to-target distance can be 0m for ISAC channel model in horizontal dimension.
Min target-to-UT distance: As is defined in TR 22.837 section 5.2, an adult size (Length x Width x Height) can be 0.5m x 0.5m x 1.75m. Considering the length and width for a human, the distance shall be bigger than 0.5m. We can take 1m to simply the channel model.
Min target-to-target distance: Considering the length and width of a human, the distance is 1m at least in order to distinguish two humans.
Sensing modes: As discussed in section 2, all six sensing modes may be supported for indoor office scenario. However, device to device channel between two UEs needs to be involved for UE monostatic and UE-to-UE bistatic sensing modes, which has only been studied in Rel-12 D2D (i.e. in TR 36.843). On the other hand, there are quite some technical issues on UE mono-static sensing and UE-to-UE bistatic sensing, e.g. how to perform self-interference cancellation at a hand-held UE, or how to perform UE-to UE synchronization, etc. Considering this, four sensing modes except UE monostatic and UE-to-UE bistatic may be sufficient. 
Target number: The most important use case is “5.1 intruder detection in smart home”. Other indoor use cases, such as sleep/health monitoring for humans, is out of SID scope since micro doppler need to be measured. In general, there won’t be too many intruders in one room at same time. Taking the facts into account, we prefer to drop 2 targets per TRP.
Environment object: FFS
As a summary, the details of InO-ISAC scenario are listed in the following Table Ⅲ and table Ⅳ. 
Proposal 8: For InO-ISAC scenario, the details are listed in the following table:
Table Ⅲ Evaluation parameters for InO-ISAC scenario
	Parameters
	Value

	Layout
	Room size (WxLxH)
	120m x 50m x 3m

	
	ISD
	20m

	BS antenna height 
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	3 m

	UT location
	Outdoor/indoor
	Indoor

	
	LOS/NLOS
	LOS and NLOS


	
	Height 
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	1 m

	UT velocity (horizontal plane only)
	3 km/h

	Min. BS - UT distance (2D)
	0m

	UT distribution (horizontal)
	Uniform


Table Ⅳ Target related parameters for InO-ISAC scenario
	Target type
	Target layout
	Target distribution (horizontal)
	Target velocity (horizontal)
	Min BS-target distance(2D)
	Min target-UT distance(2D)
	Min target-target distance(2D)
	Sensing modes
	Target number

	
	Outdoor

/Indoor
	LOS/NLOS
	Target height
	
	
	
	
	
	
	

	Humans 
	Indoor
	LOS/NLOS
	1m
	Uniform
	3 km/h
	0m
	1m
	1m
	TRP monostatic, TRP-to-TRP bistatic, TRP-to-UE bistatic, UE-to-TRP bistatic
	2 per TRP


4.3 Highway-ISAC 
The layout of the highway scenario in TR 37.885[4] can be reference. The scenario can be described as one road, including dual three-lane carriageway, which has a central reservation to separate the carriageway. Each carriageway is 4m wide and the road is 24m wide in total for current communication scenario. However, as the definition in 22.837, two more 3m wide shoulders to permit emergency stops should be considered. Considering this, two emergency accesses should be added to the current configuration, which is shown in figrue-2. The road is 30m wide in total after considering the emergency carriageway. In order to minimize changes to existing simulation system, 24m road width can be considered as the baseline and 30m as optional.
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Figure 2 Road configuration for highway scenario
More details of target related parameter’s definitions are descripted as following.
Target type: Considering the typical use cases are intruder detection on a highway and vehicles sensing for ADAS in this scenario, main targets are humans/animals/vehicles. Considering the different size of vehicle, the vehicle can be further divided into two types: small vehicle including passenger vehicle and big vehicle including bus and truck.
Target location: All the targets shall be outdoor. Whether LOS or NLOS shall be considered may depends on the height of antenna and the height of target, which can be further clarified when modelling the channel. The heights of the targets are given as below: 

· Human/animal height: As the definition in 22.837, the animal, which is regarded as intruder, is large animal like deer usually. In order to simplify our model, we can think about animals being the same height as people, whose height is 1m.
· Vehicle height: Referring to the definition in 37.885, the vehicle heigh can be 0.75/1.6/3m for different size vehicles. Considering the barycenter height, we can define the 0.8m for passenger vehicle and 1.5m for bus or truck.
Target distribution: 

· Human/animal distribution: Uniform on the road.
· Vehicle distribution: Reuse the distribution in current TR 37.885.
Target velocity: 

· Human/animal velocity: The velocity can be initialized/reinitialized as a uniformly distributed vector perpendicular to the z-axis, i.e., parallel to the ground. The speed is 5 km/h.
· Vehicle velocity: The velocity follows the direction of lane and the speed is 140km/h referring to 37.885.
Min BS-to-target distance: Referring to UMa/RMa scenarios in 38.901, the BS height are 25m/35m respectively, which is similar to highway scenario. So, this value can be 35m which is same as the definition in those scenarios. And target, vehicle at least, is modelled as a point which is dropped in the middle of the road. It means the min distance can be 37m after considering road width which is 4m. 
Min target-to-UT distance: As the definition in 37.885, 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}. We can take this definition as a reference because it’s the similar situation if target and UT are both vehicles.  In order to simply the channel model, the min target-to-UT can be 2m.
Min target-to-target distance: Referring to the definition of min target-to-UT, this distance can be 2m.
Sensing modes: All the six sensing modes should be supported for highway scenario.

Target number: Considering the target distribution, target number is not a constant per cell and it depends on the road configuration.
Environment object: FFS
After summary, the details of highway scenario are listed in the table Ⅴ and Ⅵ.
Proposal 9: For highway deployment scenario, the details are listed in the following table:
Table Ⅴ Evaluation parameters for highway-ISAC scenario
	Parameters
	Highway

	Layout
	Road size (WxL)
	Freeway length >= 2km, width = 24m or 30m

	
	ISD
	1732m or 500m

	BS antenna height 
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	35m for ISD: 1732m
25m for ISD: 500m

	UT location
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS
	LOS and NLOS


	
	Height 
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	Vehicle UT: 0.75/1.6/3m
Pedestrian: 1.5 m

	UT velocity (horizontal plane only)
	140km/h

	Min. BS - UT distance (2D)
	37m

	UT distribution (horizontal)
	Same as TR37.885


Table Ⅵ Target related parameters for highway-ISAC scenario

	Target type
	Target layout
	Target distribution (horizontal)
	Target velocity (horizontal)
	Min BS-target distance(2D)
	Min target-UT distance(2D)
	Min target-target distance(2D)
	Sensing modes
	Target number


	
	Outdoor

/Indoor
	LOS/NLOS
	Target height
	
	
	
	
	
	
	

	Humans 
	Outdoor
	LOS/NLOS
	1m
	Uniform in the road
	5 km/h
	35m
	1m
	1m
	All six sensing modes
	Depends on the road configuration

	Animals
	Outdoor
	LOS/NLOS
	1m
	Uniform in the road
	5 km/h
	35m
	1m
	1m
	All six sensing modes
	Depends on the road configuration

	Vehicles
	Outdoor
	LOS/NLOS
	0.8m/1.5m
	Same as Vehicle UT
	140km/h
	37m
	2m
	2m
	All six sensing modes
	Depends on the road configuration


4.4 UMa-ISAC 
UMa-ISAC model can be descripted as an open urban area with two cell layout models: 19 macro sites and 37 macro sites. All sites are dropped with BS height 25m and the ISD is 500m. UAV and humans outdoors shall be considered as sensing target at first stage, and vehicle and humans indoors can be considered in future study. Human related parameters can refer to TR38.901 and UAV related parameter can refer to TR 36.777[5].
Target type: UAV and humans outdoors.
Target location: 
· All UAVs shall be outdoor. Both LOS and NLOS are considered as in TR 36.777. UAVs are uniformly distributed in height refer to TR 36.777. 

· All humans shall be outdoor and both LOS and NLOS are considered. Human height is Same as 3D-UMa in TR36.873.
Target distribution: 
· UAVs are uniform in horizontal dimension referring to TR 36.777.
· Humans are uniform in horizontal dimension.

Target velocity: 
· The velocity of each UAV can be initialized/reinitialized as a uniformly distributed vector perpendicular to the z-axis, i.e., parallel to the ground. The speed is 160 km/h, as stated in TR 36.777.
· 3km/h for humans
Min BS-to-target distance: 
· For UAVs, 10m referring to TR 36.777.
· 35m for humans
Min target-to-UT distance: 
· 1m for UAVs
· 1m for humans
Min target-to-target distance: 
· Considering the sensing resolution definition in TR 22.837, the range resolution is 10m for most UAV use cases. And thus, the minimum target-to-target distance can be defined as 10m.
· 1m for humans

Sensing modes: For different sensing targets, different sensing modes combination will be applied.

· For UAVs, as discussed in section 2, four sensing modes should be supported for UMa scenario, including TRP monostatic, TRP-to-TRP bistatic, TRP-to-UE bistatic, UE-to-TRP bistatic.

· For humans, all six sensing modes should be considered.
Target number: 

· Consider the realistic, we give several cases for UAVs number：
· Case 1: 1 per TRP
· Case 2: 3 per TRP
· Case 3: 5 per TRP
· 15 per TRP for humans
Environment object: FFS
After summary, the details of UMa-ISAC scenario are listed in the table Ⅶ and table Ⅷ.
Proposal 10: For UMa-ISAC scenario, the details are listed in the following table:
Table Ⅶ Evaluation parameters for UMa-ISAC scenario
	Parameters
	UMa

	Layout
	Aera size
	Option 1: Hexagonal grid, 19 macro sites, 3 sectors per site 
Option 2: Hexagonal grid, 37 macro sites, 3 sectors per site

	
	ISD
	500m

	BS antenna height 
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	25m

	UT location
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS 
	LOS and NLOS

	
	Height 
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	1m

	UT mobility (horizontal plane only)
	· 3km/h for human 
· 30 km/h for vehicle

	Min. BS – UT distance (2D)
	35m

	UT distribution (horizontal) 
	Uniform


Table Ⅷ Target related parameters for UMa-ISAC scenario

	Target type
	Target layout
	Target distribution (horizontal)
	Target velocity (horizontal)
	Min BS-target distance(2D)
	Min target-UT distance(2D)
	Min target-target distance(2D)
	Sensing modes
	Target number

	
	Outdoor

/Indoor
	LOS/
NLOS
	Target height
	
	
	
	
	
	
	

	UAV
	Outdoor
	LOS/

NLOS
	Uniformly distributed between 1.5m and 300m
	Uniform
	160 km/h
	10m
	1m
	10m
	TRP monostatic, TRP-to-TRP bistatic, TRP-to-UE bistatic, UE-to-TRP bistatic
	Case1：1 per TRP

Case2：3 per TRP

Case3：5 per TRP

	Human
	Outdoor
	LOS/NLOS
	1m
	Uniform in the road
	5 km/h
	35m
	1m
	1m
	All six sensing modes
	15 per TRP


5. Conclusion

In this contribution, we discuss the deployment scenarios and evaluation assumptions for ISAC channel modeling.   We propose to capture indoor office, highway, and UMa three scenarios for ISAC channel model study at first stage.
Proposal 1: Limit the 5th sensing target “Objects creating hazards on roads/railways, with a minimum size dependent on frequency” to human and animal in this SI.
Proposal 2: A ISAC deployment scenario can be defined by merging some communication scenarios if possible. More specific, use the UMa/UMi/RMa scenarios as UAV related ISAC deployment scenarios as starting point and merge the indoor room scenarios to indoor office scenario.
Proposal 3: One ISAC deployment scenario can associate with different types of sensing targets and corresponding parameters. 
Proposal 4: The sensing targets for each ISAC deployment scenario in table Ⅱ shall be considered in the study item.

Proposal 5: Detail parameters of BS and UT as sensing Tx/Rx, including cell layout/BS height/UT location/UT mobility/min BS-UT distance/UT distribution, should be defined for each ISAC deployment scenario. One option is to reuse the parameters in current communication scenarios.
Proposal 6: The parameters for UT as sensing Tx/Rx should be added to each deployment scenario, depending on the sensing mode. E.g., UT drop model for a communication scenario can be used to drop sensing UT.
Proposal 7: Target type(s) and target related parameters should be introduced for each deployment scenario, including at least:
· type of target, target location (Outdoor/indoor, LOS/NLOS, height of target), target distribution(2D/3D), target velocity, min BS-to-target/target-to-UT/target-to-target distance(2D/3D), sensing mode, target number.

Observation 1: Different model and set of parameters may need to be defined for different combinations of the ISAC deployment scenarios and sensing modes, which increases the complexity of channel validation and calibration.
Proposal 8: A limited set of ISAC deployment scenarios and corresponding sensing modes shall be selected based on companies contribution input.
Proposal 9:  InO-ISAC, highway-ISAC and UMa-ISAC shall be included as deployment scenario for ISAC channel model.
Proposal 10: For InO-ISAC scenario, the details are listed in the Table Ⅲ and table Ⅳ.I.

Proposal 11: For highway-ISAC scenario, the details are listed in the Table Ⅴ and table Ⅵ.

Proposal 12: For UMa-ISAC scenario, the details are listed in the Table Ⅶ and table Ⅷ.
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