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1. Introduction
Integrated sensing and communication (ISAC) have attracted much attention due to the increasing demand, e.g., the UAV detection/tracking in some area, human detection in the outdoor/indoor, etc. The channel modelling is critical for evaluating the technical performance. However, the current NR 3GPP channel modelling only focus on the communication side, and not considering the sensing capability. So, a new study item on channel modelling for ISAC has been approved in RAN#112 [1]. In the approved ISAC SID, one objective is to identify details of the deployment scenarios corresponding the typical use cases, e.g., UAV detection and tracking, human detection and tracking indoor and outdoor, etc.
	…………………………………………………………………………
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:
1. 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;
1. spatial consistency.
It will be discussed at RAN#105 whether to include additional study beyond channel modelling for ISAC.


In last RAN1 meeting, we have discussed the ISAC deployment scenario, and the following agreements are achieved [2].
	Agreement
[bookmark: OLE_LINK83]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

	[bookmark: OLE_LINK84]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)
	

	[bookmark: OLE_LINK78][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 will further discuss the details of ISAC deployment scenario corresponding on typical use cases.
2. Discussion 
In last meeting, an evaluation parameter template was agreed for the sensing deployment scenario. However, for some parameters, e.g., sensing area, environment objects, UE distribution, etc, are still controversial without consensus. For deployment scenario, we suggest that it is better to follow the principle of the TR 38.901 for better discussion convergence, that is, only the high-level parameters, e.g., cell layout, BS antenna height, UT location, ect, are reflected in the deployment scenario part, and the detailed configurations, e.g., detailed antenna configuration, carrier frequency, occupied bandwidth, etc, can be discussed in future calibration/evaluation phase.
[bookmark: _Ref166174661][bookmark: OLE_LINK76]Observation 1: In TR 38.901, only high-level parameters are defined in deployment scenario phase, and the detailed configurations are captured in calibration/evaluation phase.
[bookmark: OLE_LINK77]Proposal 1: The same/similar principle of TR 38.901 deployment scenario parameter is used for ISAC deployment scenario, i.e., only high-level parameters are defined in deployment scenario phase, and the details configurations are captured in calibration/evaluation phase.

For deployment scenario, it is crucial to define what kind of cell layout will be used for evaluation, we suggest adding a new row in the agreed template table to reflect the cell layout for ISAC deployment scenario.
[bookmark: _Ref166174676][bookmark: OLE_LINK79]Proposal 2: The “cell layout” is added as an evaluation parameter of ISAC deployment scenario.

[bookmark: OLE_LINK80][bookmark: OLE_LINK81]Regarding whether the “Unintended/Environment objects” as an evaluation parameter, it is better to wait the discussion conclusion in the AI 9.7.2 of ISAC channel modelling, especially regarding the environment object (EO) part. Whether the EO is needed and how EO if needed to be modelled are still open, and whether case by case to discuss how many EO will be needed in channel modelling is not clear. Thus, the following suggestion is proposed: 
[bookmark: _Ref166174678][bookmark: OLE_LINK82]Proposal 3: whether the “unintended/Environment objects” as an evaluation parameter can be decided until the EO modelling discussion in AI 9.7.2 has the clear conclusion.

For the sensing area, it is indeed a key issue for ISAC, e.g., relevant with the sensing coverage. If we want to define the exact sensing area, it firstly needs to discuss the sensing coverage using the link budget, which will make the discussion more complexity, it is better to follow the SID guidance that no technical study at current stage. In addition, the size of cell layout has roughly included which area can be used for sensing. Thus, we suggest it is better not to list the sensing area as evaluation parameter.
[bookmark: _Ref166174680][bookmark: OLE_LINK87]Proposal 4: Considering the scope and meeting progress, it is better not to add the sensing area as an evaluation parameter.

[bookmark: OLE_LINK85][bookmark: OLE_LINK86]There is another issue whether the UE distribution, especially for communication UE in TPR only involved sensing mode, is needed as an evaluation parameter. From our view, the discussion scope is ISAC deployment scenario as indicated by the title of this agenda “9.7.1 ISAC deployment scenario”, it is better to leave the room for further ISAC analysis even if some companies want to focus on the sensing only evaluation at current stage for better discussion convergence, e.g., the sensing impact analysis on communication, interference b/w sensing and communication, etc. Thus, we suggest the UE distribution is needed for evaluation. Since we have agreed that any TRP and/or UE location in the corresponding communication scenario can be selected as sensing transmitters and receivers’ locations and “applicable communication scenarios” as an evaluation parameter, the UE distribution can be as a sub-parameter in the “applicable communication scenarios”.
[bookmark: _Ref166174682][bookmark: OLE_LINK88]Proposal 5: For ISAC deployment scenario, the UE distribution, especially for communication UE, needs to be considered.

Regarding the sensing mode for UAV scenario, some companies mentioned that only the TRP only involved mode, i.e., TRP monostatic mode and TRP1-TRP2 bistatic mode, is considered. From our understanding, the ISAC TRP(BS) needs to consider both communication and sensing function, and the location of TRP(BS) is fixed once the commercially deployment, especially considering current real cellular network. It will downgrade the sensing performance when the distance b/w UAV and sensing transmitter/receiver is far, e.g., the poor detected sensing SNR. However, the UE, e.g., the CPE mounted in the outside of the building, can help to improve the performance in some extent by TRP-UE sensing mode, e.g., UAV is close to the CPE. Thus, the studying UE involved sensing mode also is beneficial for UAV scenario. 
[bookmark: _Ref166174683][bookmark: OLE_LINK2]Proposal 6: For sensing mode in UAV scenario, the UE involved mode also need to be considered.

[bookmark: OLE_LINK5]The detailed parameters for UAV and human-InO can refer to the Table 1 and Table 2, respectively.
[bookmark: _Ref166174685][bookmark: OLE_LINK6]Proposal 7: The details evaluation parameter for UAV can refer to the Table 1.

[bookmark: _Ref166174687]Proposal 8: The details evaluation parameter for Human-InO can refer to the Table 2.

[bookmark: _Ref166174469][bookmark: OLE_LINK1][bookmark: OLE_LINK7]Table 1 Evaluation parameter for UAV
	Parameters
	[bookmark: OLE_LINK9][bookmark: OLE_LINK96]UMi-AV
	UMa-AV
	RMa-AV

	[bookmark: OLE_LINK100]Applicable communication scenarios
	· [bookmark: OLE_LINK97][bookmark: OLE_LINK101][bookmark: OLE_LINK98]UMi-AV in TR 36.777
· [bookmark: OLE_LINK99]UE distribution: follow TR 36.777
	· UMa-AV in TR 36.777
· UE distribution: follow TR 36.777
	· RMa-AV in TR 36.777
· UE distribution: follow TR 36.777

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 1732m)

	[bookmark: OLE_LINK25]Sensing transmitter properties  
	[bookmark: OLE_LINK23][bookmark: OLE_LINK22]TRP: 
· Antenna height: 10m
	[bookmark: OLE_LINK24]TRP: 
· Antenna height: 25m
	TRP: 
· Antenna height: 35m

	Sensing receiver properties  
	TRP: 
· [bookmark: OLE_LINK28]Antenna height: 10m
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]UE：
· [bookmark: OLE_LINK91]Antenna height: building height
	TRP: 
· Antenna height: 25m
UE：
· Antenna height: building height
	TRP: 
· Antenna height: 35m
UE：
· Antenna height: building height

	Supported sensing modes
	[bookmark: OLE_LINK32]TRP monostatic
TRP-TRP bistatic
TRP-UE bistatic
	TRP monostatic
TRP-TRP bistatic
TRP-UE bistatic
	TRP monostatic
TRP-TRP bistatic
TRP-UE bistatic

	Sensing target
	[bookmark: OLE_LINK36]Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	160 km/h
	160 km/h
	160 km/h

	
	3D distribution
	Uniform
	Uniform
	Uniform

	
	Orientation
	[bookmark: OLE_LINK56][bookmark: OLE_LINK92]Random 
	Random
	Random

	
	Physical characteristics (e.g., size)
	[bookmark: OLE_LINK60]Size(L*W*H): 
· 258.8mm * 326mm * 105.8mm
	Size(L*W*H): 
· 258.8mm * 326mm * 105.8mm
	Size(L*W*H): 
· 258.8mm * 326mm * 105.8mm

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	[bookmark: OLE_LINK58]10m
	10m
	10m



[bookmark: _Ref166174471][bookmark: OLE_LINK8]Table 2 Evaluation parameter for Human-InO scenario
	Parameters
	[bookmark: OLE_LINK65]Human- InO

	Applicable communication scenarios
	· Indoor office in TR 38.901
· UE distribution: follow TR 38.901

	Cell layout
	[bookmark: OLE_LINK70]Room size (WxLxH): 20mx50mx3m
ISD: 20m

	Sensing transmitter properties 
	TRP: 
· Antenna height: 3m

	Sensing receiver properties  
	TRP: 
· Antenna height: 3m
UE：
· Antenna height: 1m

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

	Sensing target
	[bookmark: OLE_LINK71]Outdoor/indoor
	indoor

	
	3D mobility
	[bookmark: OLE_LINK95]3 km/h (horizontal)

	
	3D distribution
	Uniform(horizontal)

	
	Orientation
	random

	
	Physical characteristics (e.g., size Note 2)
	FFS

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	1m



3. Conclusion 
In this contribution, it discusses the ISAC deployment scenario with following observation and proposal:
Observation 1: In TR 38.901, only high-level parameters are defined in deployment scenario phase, and the detailed configurations are captured in calibration/evaluation phase.
Proposal 1: The same/similar principle of TR 38.901 deployment scenario parameter is used for ISAC deployment scenario, i.e., only high-level parameters are defined in deployment scenario phase, and the details configurations are captured in calibration/evaluation phase.
Proposal 2: The “cell layout” is added as an evaluation parameter of ISAC deployment scenario.
Proposal 3: whether the “unintended/Environment objects” as an evaluation parameter can be decided until the EO modelling discussion in AI 9.7.2 has the clear conclusion.
Proposal 4: Considering the scope and meeting progress, it is better not to add the sensing area as an evaluation parameter.
Proposal 5: For ISAC deployment scenario, the UE distribution, especially for communication UE, needs to be considered.
Proposal 6: For sensing mode in UAV scenario, the UE involved mode also need to be considered.
Proposal 7: The details evaluation parameter for UAV can refer to the Table 1.

Table 2 Evaluation parameter for UAV
	Parameters
	UMi-AV
	UMa-AV
	RMa-AV

	Applicable communication scenarios
	· UMi-AV in TR 36.777
· UE distribution: follow TR 36.777
	· UMa-AV in TR 36.777
· UE distribution: follow TR 36.777
	· RMa-AV in TR 36.777
· UE distribution: follow TR 36.777

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 1732m)

	Sensing transmitter properties  
	TRP: 
· Antenna height: 10m
	TRP: 
· Antenna height: 25m
	TRP: 
· Antenna height: 35m

	Sensing receiver properties  
	TRP: 
· Antenna height: 10m
UE：
· Antenna height: building height
	TRP: 
· Antenna height: 25m
UE：
· Antenna height: building height
	TRP: 
· Antenna height: 35m
UE：
· Antenna height: building height

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

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	160 km/h
	160 km/h
	160 km/h

	
	3D distribution
	Uniform
	Uniform
	Uniform

	
	Orientation
	Random 
	Random
	Random

	
	Physical characteristics (e.g., size)
	Size(L*W*H): 
· 258.8mm * 326mm * 105.8mm
	Size(L*W*H): 
· 258.8mm * 326mm * 105.8mm
	Size(L*W*H): 
· 258.8mm * 326mm * 105.8mm

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	10m
	10m
	10m



Proposal 8: The details evaluation parameter for Human-InO can refer to the Table 2.
Table 2 Evaluation parameter for Human-InO scenario
	Parameters
	Human- InO

	Applicable communication scenarios
	· Indoor office in TR 38.901
· UE distribution: follow TR 38.901

	Cell layout
	Room size (WxLxH): 20mx50mx3m
ISD: 20m

	Sensing transmitter properties 
	TRP: 
· Antenna height: 3m

	Sensing receiver properties  
	TRP: 
· Antenna height: 3m
UE：
· Antenna height: 1m

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

	Sensing target
	Outdoor/indoor
	indoor

	
	3D mobility
	3 km/h (horizontal)

	
	3D distribution
	Uniform(horizontal)

	
	Orientation
	random

	
	Physical characteristics (e.g., size Note 2)
	FFS

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	1m
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