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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In RAN# 102, a new Rel-19 study item on channel modelling for Integrated Sensing And Communication (ISAC) for NR was approved [1]. The objectives are listed as follows.
	Objective:
The focus of the study is to define channel modelling aspects to support object detection and/or tracking (as per the SA1 meaning in TS 22.137). The study should aim at a common modelling framework capable of detecting and/or tracking the following example objects and to enable them to be distinguished from unintended objects:
· UAVs
· Humans indoors and outdoors 
· Automotive vehicles (at least outdoors)
· Automated guided vehicles (e.g. in indoor factories)
· Objects creating hazards on roads/railways, with a minimum size dependent on frequency

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

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

For the above use cases, sensing modes and frequencies:
· Identify details of the deployment scenarios corresponding to the above use cases.
· Define channel modelling details for sensing using 38.901 as a starting point, and taking into account relevant measurements, including:
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.


Based on the scope of the study item, in this contribution, we continue to present our views on the issues of ISAC deployment scenarios. All the proposals are based on the consensus that have been made in RAN1#116-bis meeting.
High priority scenarios/sensing modes
In order to progressing the ISAC study and updates to 38.901, it is preferred to down select the sensing modes for each sensing target or scenario. For instance, the TRP-TRP bi-static and TRP mono-static modes should be prioritized for scenarios with UAVs as the sensing targets. Since the TRP performs sensing with higher signal transmission power, larger antenna array, and stronger receiver sensitivity, etc. Additionally, TRPs with deterministic locations are capable of providing multiple UAVs absolute positioning services through multi-point collaboration while ensuring ground coverage. In contrast, UE-based UAVs sensing modes also face disadvantages such as greater distance and more serious interference. Therefore, for UAV target sensing, the advantages of TRP-based sensing modes are obvious and it is logical to prioritize channel modeling for such modes. 
As for human indoors, the typical scenarios include intruder detection and human localization. Indoor scenarios are characterized by two main features, one being a relatively limited spatial scope, and the other being a large number of UEs. The former implies that the wireless signal fading is limited, and the latter implies that there are numerous UEs that can be utilized. Therefore, it would be reasonable to involve UE for targets sensing of this type. For human outdoors sensing in scenarios including pedestrian detection and sense for tourist spot traffic management, it is natural to drive TRPs in order to acquire positions of humans. Thus, sensing modes of TRP-UE bistatic, TRP-TRP bistatic, TRP monostatic can be considered. Similar consideration applies for AGV sensing. As for Objects creating hazards on roads/railways, the objects to be detected via sensing are not as clearly defined as the other use cases, but discussion regarding sensing mode prioritization can be initialized. To summarize, the preferred sensing modes for each case can be listed in a table. 
Proposal 1: Down select sensing modes for each sensing target or scenario in order to reduce the workload of ISAC channel modelling. The following table can be the starting point for discussion.
	Sensing Targets
	Sensing modes 

	UAVs
	TRP-TRP bistatic, TRP monostatic 

	Humans indoors
	TRP-UE bistatic, UE-UE bistatic, UE monostatic

	Humans outdoors
	TRP-UE bistatic, TRP monostatic

	Automotive vehicles (at least outdoors)
	TRP-UE bistatic, TRP-TRP bistatic, TRP monostatic

	Automated guided vehicles (e.g. in indoor factories)
	TRP-UE bistatic, TRP-TRP bistatic, TRP monostatic

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	TRP-TRP bistatic, TRP monostatic


Deployment scenario parameters/principles
In RAN1#116-bis meeting, agreement regarding evaluation parameter template for sensing scenarios is achieved as follows
	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]
	





Regarding the values of these parameters for UAV related scenarios, the applicable communication scenarios can be UMi-AV, Uma-AV and RMa-AV as we have noted. The TRP monostatic manner should at least be included in the supported sensing modes. For sensing target definition, UAVs are distributed outdoors. The 3D distribution of UAVs can be reasonably assumed to follow a uniform distribution with the maximum height of 300m, while the minimum height can be further discussed. Because the height limit for low-altitude UAVs is exactly 300 meters. The 3D mobility can also be ruled to follow a uniform distribution with the max/min velocity be further studied. The sensing area can be the same as cell layout, depends on which scenario it belongs to. 
Companies are expected to reach consensus on the following values.
Table x. Evaluation parameter for UAVs deployment scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMi-AV
	UMa-AV
	RMa-AV

	Sensing transmitters and receivers properties
	Can be selected from BSs and UEs in the communication scenario
	Can be selected from BSs and UEs in the communication scenario
	Can be selected from BSs and UEs in the communication scenario

	Supported sensing modes
	TRP monostatic
	TRP monostatic
	TRP monostatic

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	horizontal Uniformly distributed between xxx and xxx km/h
vertical Uniformly distributed between xxx and 160 km/h
	horizontal Uniformly distributed between xxx and xxx km/h
vertical Uniformly distributed between xxx and 160 km/h
	horizontal Uniformly distributed between xxx and xxx km/h
vertical Uniformly distributed between xxx and 160 km/h

	
	3D distribution
	Horizontal uniform
Vertical Uniformly distributed between xxx and 300 m
	Horizontal uniform
Vertical Uniformly distributed between xxx and 300 m
	Horizontal uniform
Vertical Uniformly distributed between xxx and 300 m

	
	Orientation
	FFS
	FFS
	FFS

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

	[Unintended/Environment objects]
	Types
	FFS
	FFS
	FFS

	
	3D mobility
	FFS
	FFS
	FFS

	
	3D distribution
	FFS
	FFS
	FFS

	
	Orientation
	FFS
	FFS
	FFS

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

	[Sensing area]
	Same as cell layout
	Same as cell layout
	Same as cell layout

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	10m
	10m
	10m


Proposal 2: For parameters definition of UAV sensing scenarios, the following values can be considered
· Scenarios include UMi-AV, UMa-AV and RMa-AV;
· Sensing modes include at least TRP monostatic;
· Target 3D distribution: uniform distribution with maximum UAV flight height up to 300m;
· Target 3D Mobility: uniform distribution with horizontal mobility (plane) up to 160 km/h.
Additionally, parameter such as cell layout, carrier frequency, should be added for deployment scenarios of all targets. or explicitly specify that undefined but mandatory parameters reuse a specific existing setup for a particular scenario. For instance, for UAVs related scenarios, these parameters can be defined explicitly, or specify to the values defined in TR 36.777.
Proposal 3: For each scenario, undefined but mandatory parameters such as cell layout, carrier frequency, should be explicitly indicated to reuse the existing setup.
Conclusions
In this contribution, we discuss ISAC deployment scenarios related issues and have following proposals:
Proposal 1: Down select sensing modes for each sensing target or scenario in order to reduce the workload of ISAC channel modelling. The following table can be the starting point for discussion.
	Sensing Targets
	Sensing modes 

	UAVs
	TRP-TRP bistatic, TRP monostatic 

	Humans indoors
	TRP-UE bistatic, UE-UE bistatic, UE monostatic

	Humans outdoors
	TRP-UE bistatic, TRP monostatic

	Automotive vehicles (at least outdoors)
	TRP-UE bistatic, TRP-TRP bistatic, TRP monostatic

	Automated guided vehicles (e.g. in indoor factories)
	TRP-UE bistatic, TRP-TRP bistatic, TRP monostatic

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	TRP-TRP bistatic, TRP monostatic


Proposal 2: For parameters definition of UAV sensing scenarios, the following values can be considered
· Scenarios include UMi-AV, UMa-AV and RMa-AV;
· Sensing modes include at least TRP monostatic;
· Target 3D distribution: uniform distribution with maximum UAV flight height up to 300m;
· Target 3D Mobility: uniform distribution with horizontal mobility (plane) up to 160 km/h.
Proposal 3: For each scenario, undefined but mandatory parameters such as cell layout, carrier frequency, should be explicitly indicated to reuse the existing setup.
References
[1] 3GPP RP-234069, “Study on channel modelling for Integrated Sensing And Communication (ISAC) for NR”, Xiaomi, AT&T, Dec. 11 - 15, 2023.
[2] 3GPP RAN1, Chair’s Notes RAN1#116-bis, RAN1#116-bis, Changsha, Hunan Province, China, Apr 15th – Apr 19th, 2024.
1
  
