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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 [2], 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
	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]




The values of sensing Tx/Rx related parameters in a ISAC deployment scenario is normally not dependent on the type of the sensing target(s). For example, UMi can associate with humans indoor/outdoor and automotive vehicles. It is not necessary to define three different UMi scenarios each for a different sensing target, since the drop model for BS and UT as sensing Tx/Rx in UMi doesn’t change for different sensing targets. The type of sensing target and corresponding target related parameters can be attributions of a ISAC deployment scenario. Consequence, to fit with the structure of section 7.2 in existing TR 38.901 [3], the evaluation parameters table should be ISAC scenario specific rather than sensing target specific.

Proposal 2: One ISAC deployment scenario can associate with different types of sensing targets and corresponding parameters. Such an evaluation parameters table should be defined for each ISAC scenario.
Assuming the table is ISAC scenario specific, the first parameter ‘Applicable communication scenarios’ can be removed. Normally, different sensing modes may be applied to one ISAC deployment scenario. Specifically, a sensing transmitter could be a BS or a UT and a sensing receiver could be a BS or a UT. The parameter ‘Sensing transmitters and receivers properties’ can be directly defined by the BS and UT. Whether a BS and/or a UE will be considered in the sensing operation could be determined by a parameter on the sensing mode under evaluation. 
Proposal 3: For each ISAC deployment scenario, BS/UT related parameters rather than sensing transmitter/receiver related parameters should be defined directly.
  3.1 Evaluation parameters of deployment scenario
· Sensing Tx/Rx related parameters
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 sensing Tx/Rx  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. 
Proposal 4: Detail parameters of BS and UT as sensing Tx/Rx, including cell layout/BS height/UT location/ Indoor UT ratio/UT mobility/min BS-UT distance/UT distribution, should be defined for each ISAC deployment scenario. The parameters for BS can be directly reused.
Proposal 5: 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.
· Sensing target related parameters
The following new parameters related to target can be additionally defined:
· Target type: This parameter defines the type of target. For different ISAC 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 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 6: Except for the target related parameters agreed at last meeting,  following target related parameters should be defined additional.
· Target type, target number.

For orientation, this parameter is defined to model the real RCS value, which is different from different perspective. Target orientation can be a direction vector. Normally, the orientation of target is the direction of its movement for most target. One option is to reuse mobility direction as orientation. To simply to definition, sidesway movement are not considered.
For physical characteristics, this parameter descripts some characteristics of the sensing target itself. For example, to calculate the pathloss of Tx-target-Rx channel, target height should be included at least. Other parameters are not precluded.
Proposal 7: Use mobility direction as orientation of target and target height should be included in physical characteristics of target at least.
· Unintended/Environment objects related parameters

Whether/how to model unintended/environment object is unclear at current stage. According to the definition of EO, distribution and number of EO should be defined as least in one scenario if EO is modeled. On the other hand, how to model EO depends on the discussion progress in AI 9.7.2. Additional parameters of EO need further study. 
Proposal 8: 3D distribution and number of EO should be defined as least in one scenario if EO is modeled.

·   Other evaluation parameters
For minimum 3D distances between pairs different nodes, sensing target, sensing UT/sensing BS may be dropped separately and independently. In order to prevent to drop target on the same location as sensing BS/UT, some rules should be defined, e.g, Min BS-to-target/target-to-UT distance. On the other hand, two target can’t be distinguished if they are dropped too close. Consequence, min target-to-target distance should be defined. Whether/how to model unintended/environment object is unclear at current stage. The min distance between EO and other nodes need further study.
Proposal 9: Min BS-to-target/target-to-UT/target-to-target distance should be defined at least.
  3.2 Scenario evaluation parameters template
According to the analysis above, the evaluation parameter template is shown as following.
Table Ⅰ Evaluation parameters template for ISAC deployment scenario
	
	Parameters
	Value

	Sensing transmitter and sensing receiver
	Cell layout
	Aera size
	FFS

	
	
	ISD
	FFS

	
	BS height
	FFS

	
	UT location
	Indoor/outdoor
	FFS

	
	
	LOS/NLOS
	FFS

	
	
	UT height
	FFS

	
	Indoor ratio
	FFS

	
	UT mobility
	FFS

	
	Min BS-UT distance(2D/3D)
	FFS

	
	UT distribution
	FFS

	Sensing mode
	FFS

	Sensing target
	Target type
	FFS

	
	Indoor/outdoor
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics
	FFS

	
	Target number
	FFS

	[unintended/

Evaluation object]
	3D distribution
	FFS

	
	EO number
	FFS

	
	Other parameters
	FFS

	Minimum 3D distances
	Min BS-target distance
	FFS

	
	Min UT-target distance
	FFS

	
	Min target-target distance
	FFS


4. Details evaluation parameters of ISAC deployment scenarios 
In this contribution, we provide our preliminary considerations of the detailed evaluation parameters for some indoor and outdoor ISAC deployment scenarios. More details of InO, highway and UMa-AV scenario are listed in the following tables. 
Proposal 10: The details evaluation parameters of InO, Highway and UMa-AV scenarios in the following table can be considered as a start point.
Table Ⅱ Evaluation parameters for InO scenario
	Parameters
	Value

	Sensing transmitter and sensing receiver
	Cell layout
	Aera size
	120m x 50m x 3m

	
	
	ISD
	20m

	
	BS height
	FFS

	
	UT location
	Indoor/outdoor
	Indoor

	
	
	LOS/NLOS
	LOS and NLOS

	
	
	UT height
	1 m

	
	Indoor ratio
	100% indoor

	
	UT mobility
	3 km/h

	
	Min BS-UT distance(2D/3D)
	0m

	
	UT distribution
	Uniform

	Sensing mode
	TRP monostatic, TRP-to-TRP bistatic, TRP-to-UE bistatic, UE-to-TRP bistatic

	Sensing target
	Target type
	Human

	
	Indoor/outdoor
	100% indoor

	
	3D mobility
	3 km/h on horizontal (random direction)

	
	3D distribution
	Uniform on horizontal.

	
	Orientation
	Same direction as mobility

	
	Physical characteristics
	Human height: 1.7m

	
	Target number
	2 per TRP

	[unintended/

Evaluation object]
	3D distribution
	Depend on EO model.

	
	EO number
	Depend on EO model.

	
	Other parameters
	FFS

	Minimum 3D distances
	Min BS-target distance
	0m

	
	Min UT-target distance
	1m

	
	Min target-target distance
	1m


Table Ⅲ Evaluation parameters for Highway scenario
	Parameters
	Value

	Sensing transmitter and sensing receiver
	Cell layout
	Aera size
	Freeway length >= 2km, width = 24m or 30m

	
	
	ISD
	1732m or 500m

	
	BS height
	FFS

	
	UT location
	Indoor/outdoor
	Outdoor

	
	
	LOS/NLOS
	LOS and NLOS

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

	
	Indoor ratio
	100% outdoor

	
	UT mobility
	140km/h

	
	Min BS-UT distance(2D/3D)
	37m

	
	UT distribution
	Same as TR37.885[4]

	Sensing mode
	All six sensing modes for both human/animal/vehicle

	Sensing target
	Target type
	human/animal/vehicle

	
	Indoor/outdoor
	100% outdoor

	
	3D mobility
	Human/animal: 5 km/h (random direction)

Vehicles: 140km/h (depend on road configuration)

	
	3D distribution
	Human/animal: Uniform in the road 

Vehicles: Same as 37.885

	
	Orientation
	Same direction as mobility

	
	Physical characteristics
	Human height: 1.7m
Animal height: 1m

Vehicle height: 1.6m 

	
	Target number
	Depends on the road configuration

	[unintended/

Evaluation object]
	3D distribution
	Depend on EO model.

	
	EO number
	Depend on EO model.

	
	Other parameters
	FFS

	Minimum 3D distances
	Min BS-target distance
	Human/animal: 35m 

Vehicles:37m 

	
	Min UT-target distance
	Human/animal:1m 

Vehicles:2m 

	
	Min target-target distance
	Human/animal: 1m 

Vehicles: 2m 


Table Ⅳ Evaluation parameters for UMa-AV scenario
	Parameters
	Value

	Sensing transmitter and sensing receiver
	Cell 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 height
	FFS

	
	UT location
	Indoor/outdoor
	Outdoor

	
	
	LOS/NLOS
	LOS and NLOS

	
	
	UT height
	1m

	
	Indoor ratio
	100% outdoor

	
	UT mobility
	Human: 3km/h 

Vehicle: 30 km/h 

	
	Min BS-UT distance(2D/3D)
	35m

	
	UT distribution
	Uniform

	Sensing mode
	TRP monostatic, TRP-to-TRP bistatic, TRP-to-UE bistatic, UE-to-TRP bistatic 

	Sensing target
	Target type
	UAV

	
	Indoor/outdoor
	100% outdoor

	
	3D mobility
	160 km/h on horizontal (random direction)

	
	3D distribution
	Horizontal: uniform on horizontal
Vertical: uniformly distributed between 1.5m and 300m

	
	Orientation
	Same direction as mobility

	
	Physical characteristics
	UAV height: 0.5m

	
	Target number
	Case1：1 per TRP

Case2：3 per TRP

Case3：5 per TRP

	[unintended/

Evaluation object]
	3D distribution
	Depend on EO model.

	
	EO number
	Depend on EO model.

	
	Other parameters
	FFS

	Minimum 3D distances
	Min BS-target distance
	10m

	
	Min UT-target distance
	1m

	
	Min target-target distance
	10m


5. Conclusion

In this contribution, we discuss evaluation assumptions parameters template for ISAC deployment scenario. We proposa detail parameters table for indoor office, highway, and UMa-AV three scenarios.
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: One ISAC deployment scenario can associate with different types of sensing targets and corresponding parameters. Such an evaluation parameters table should be defined for each ISAC scenario.

Proposal 3: For each ISAC deployment scenario, BS/UT related parameters rather than sensing transmitter/receiver related parameters should be defined directly.
Proposal 4: Detail parameters of BS and UT as sensing Tx/Rx, including cell layout/BS height/UT location/ Indoor UT ratio/UT mobility/min BS-UT distance/UT distribution, should be defined for each ISAC deployment scenario. The parameters for BS can be directly reused.

Proposal 5: 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 6: Except for the target related parameters agreed at last meeting,  following target related parameters should be defined additional.
· Target type, target number.
Proposal 7: Use mobility direction as orientation of target. Target height should be included in physical characteristics of target.

Proposal 8: 3D distribution and number of EO should be defined as least in one scenario if EO is modeled.

Proposal 9: Min BS-to-target/target-to-UT/target-to-target distance should be defined at least.
Proposal 10: The details evaluation parameters of InO, Highway and UMa-AV scenarios in the following table can be considered as a start point.
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