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9.7.1 ISAC deployment scenarios

R1-2401997
Deployment scenarios for ISAC channel model
Huawei, HiSilicon

R1-2402117
Discussion on ISAC deployment scenarios
Spreadtrum Communications

R1-2402131
Deployment scenarios for ISAC channel modeling
Intel Corporation

R1-2402177
Discussion on ISAC deployment scenarios and requirements
EURECOM

R1-2402254
Views on Rel-19 ISAC deployment scenarios
vivo

R1-2402289
Discussion on ISAC Deployment Scenarios
Nanjing Ericsson Panda Com Ltd

R1-2402340
Discussion on ISAC deployment scenarios
OPPO

R1-2402395
Discussion on ISAC deployment scenarios
CATT, CICTCI

R1-2402478
Discussion on  ISAC deployment scenarios
Samsung

R1-2402522
Discussion on ISAC deployment scenarios
China Telecom

R1-2402577
Discussion on ISAC deployment scenarios
CMCC, China Southern Power Grid

R1-2402599
Discussion on ISAC deployment scenarios
Nokia, Nokia Shanghai Bell

R1-2402607
Overview of ISAC Deployment scenarios
Tiami Networks

R1-2402678
Deployment scenarios and evaluation assumptions for ISAC channel
Xiaomi

R1-2402703
Discussion on ISAC deployment scenarios
ZTE Corporation

R1-2402815
Discussion on ISAC deployment scenarios
LG Electronics

R1-2402851
Deployment scenarios for integrated sensing and communication with NR
NVIDIA

R1-2402896
Discussion on ISAC deployment scenarios
Apple

R1-2402914
Discussion on ISAC deployment scenarios
InterDigital, Inc.

R1-2402940
Discussion on ISAC deployment scenario
MediaTek

R1-2402979
Discussion on ISAC Deployment Scenarios
Sony

R1-2403070
Discussions on ISAC deployment scenarios
Ruijie Networks Co. Ltd

R1-2403087
Discussion on ISAC deployment scenarios 
Lenovo

R1-2403133
Discussion on ISAC Deployment Scenarios
Panasonic

R1-2403142
Deployment Scenarios for ISAC Channel Modeling
AT&T, FirstNet

R1-2403159
Considerations on ISCA deployment scenarios
CAICT

R1-2403206
Discussion on ISAC deployment scenarios
Qualcomm Incorporated

R1-2403256
Study on deployment scenarios for ISAC channel modelling
NTT DOCOMO, INC.

R1-2403386
Discussion on ISAC Deployment Scenarios
IIT Kanpur, Indian Institute of Technology Madras

R1-2403048
FL Summary #1 on ISAC Deployment Scenarios
Moderator (AT&T)
Agreement
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.

R1-2403049
FL Summary #2 on ISAC Deployment Scenarios
Moderator (AT&T)
R1-2403050
FL Summary #3 on ISAC Deployment Scenarios
Moderator (AT&T)
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]
	


9.7.2 ISAC channel modelling 
R1-2401998
Channel modeling methodology for ISAC
Huawei, HiSilicon

R1-2402118
Discussion on ISAC channel modeling
Spreadtrum Communications

R1-2402132
Discussion on ISAC channel modeling
Intel Corporation

R1-2402178
Discussion on ISAC channel modeling
EURECOM

R1-2402255
Views on Rel-19 ISAC channel modelling
vivo

R1-2402290
Discussion on ISAC Channel Modelling
Nanjing Ericsson Panda Com Ltd

R1-2402341
Study on ISAC channel modelling
OPPO

R1-2402396
Discussion on ISAC channel modelling
CATT, CICTCI

R1-2402408
Discussion on ISAC channel modelling
SHARP

R1-2402479
Discussion on ISAC channel modelling
Samsung

R1-2402523
Discussion on ISAC channel modelling
China Telecom

R1-2402578
Discussion on channel modeling methodology for ISAC
CMCC, BUPT, SEU, PML

R1-2402600
Discussion on ISAC channel modelling
Nokia, Nokia Shanghai Bell

R1-2402608
ISAC Channel Modeling Considerations
Tiami Networks

R1-2402679
Discussion on ISAC channel model
Xiaomi, BUPT

R1-2402704
Discussion on channel modelling for ISAC
ZTE Corporation, BJTU

R1-2402708
Discussion on ISAC channel modeling
BUPT, CMCC

R1-2402816
Discussion on ISAC channel modelling
LG Electronics

R1-2402852
Channel modeling for integrated sensing and communication with NR
NVIDIA

R1-2402897
Discussion on ISAC channel modelling
Apple

R1-2402915
Discussion on ISAC channel modeling
InterDigital, Inc.

R1-2402941
Discussion on ISAC channel modelling
MediaTek

R1-2402980
Discussion on ISAC Channel Model
Sony

R1-2403078
Discussion on Channel Modelling for ISAC
Lenovo

R1-2403107
Information on ISAC channel modeling
Nokia, NIST, Anritsu, Keysight, AT&T, Ericsson, Sharp, NYU Wireless, Motorola Mobility, Futurewei

R1-2403135
Discussion ISAC channel modelling
Panasonic

R1-2403143
Discussions on ISAC Channel Modeling
AT&T

R1-2403160
Considerations on ISAC channel modelling
CAICT

R1-2403207
Discussion on ISAC channel modelling
Qualcomm Incorporated

R1-2403262
Discussion on channel modeling for Integrated Sensing and Communication (ISAC)
Southeast University

R1-2403372
Discussions on ISAC Channel Modelling
ITL

Late submission
R1-2403382
Discussion on ISAC channel modeling in automotive
DENSO CORPORATION

R1-2402680
Summary #1 on ISAC channel modelling
Moderator (Xiaomi)

R1-2402681
Summary #2 on ISAC channel modelling
Moderator (Xiaomi)

Agreement
The following cases of radio propagation in the target channel are considered for the study
	Case
	Tx-target 
	Target-Rx 

	1
	LOS condition
	LOS condition

	2
	LOS condition
	NLOS condition

	3
	NLOS condition
	LOS condition

	4
	NLOS condition
	NLOS condition


· Case 1/2/3/4 can be considered for bistatic sensing mode

· At least Case 1/4 can be considered for monostatic sensing mode

· Note: It doesn’t imply the channel response for each link is separately generated then concatenated

· FFS how to determine LOS condition and NLOS condition, e.g., based on LOS probability, or determined based on geometrical locations of environment object (EO).
· In LOS condition, line of sight ray(s) are present between Tx/Rx and target, and there may or may not exist non-line of sight ray(s) between Tx/Rx and target too

· In NLOS condition, there only exist non-line of sight ray(s) between Tx/Rx and target

Agreement
· In the target channel between Tx and Rx, scattering of a sensing target can be modelled as single scattering point or multiple scattering points 

· FFS one or multiple incoming/output rays corresponding to a scattering point

· FFS how to select single or multiple scattering points for the target, e.g. depending on the distance between target and Tx/Rx, size/shape of target, etc.

· Note: the sensing target can be assumed in far field of sensing Tx/Rx.
· FFS details to model the single or multiple scattering points
Agreement
RCS of a physical object shows dependency to at least the following factors: 
· Type of the object

· The size of the object

· The material of the object

· The shape of the object

· Orientation of the object

· FFS: Distance between Tx/Rx and the object

· The incident angle and scatter angle

· The carrier frequency

· polarization of the transmitter and receiver

· FFS Temporal or spatial consistency

· FFS antenna pattern

· FFS whether/how to model the above factors in the CR, e.g. with an RCS model with a scattering point
R1-2402682
Summary #3 on ISAC channel modelling
Moderator (Xiaomi)

R1-2403715
Summary #4 on ISAC channel modelling
Moderator (Xiaomi)

Agreement
EO is a non-target object with known location. 

· FFS other known parameters of the EO

· FFS details on EO modeling

The following options for EO modeling are considered for further study 
· Option 1: EO is modelled different from a sensing target 
· Applicable at least for an EO having extremely large size (referred as EO type-2 for discussion purpose) 

· FFS modeled similar to section 7.6.8 ground reflection in TR 38.901

· FFS EO modeling impacts the target channel and/or the background channel
· Option 2: EO is modeled same/similar as a sensing target

· Applicable for an EO having comparable physical characteristics as a sensing target, (referred as EO type-1 for discussion purpose)

· FFS Applicable for EO type-2

· FFS EO modeling impacts the target channel and/or the background channel

· Option 3: EO is modeled and its location is determined from a stochastic clutter generated following the cluster generation in TR 38.901

· FFS details

· Option 4: EO is not modelled

· Other options are not precluded

· Note: it is not precluded that multiple options can be supported in the channel modelling
Agreement

The following options are considered for further study to model the target channel for a target
· Option 1: modelled by concatenation of path(s) from Tx to target and from target to Rx

· Option 2: modelled by Tx-to-Rx path(s) satisfying Tx-target-Rx geometry

· Option 3: combination of Option 1 and Option 2

Agreement

If a target is modelled with single scattering point, the following options to model RCS of the target are considered for further study. 

· Option 1: Random RCS value generated by a statistical distribution, depending on the factor(s) having impacts on the RCS modelling. 

· FFS the distribution. 

· FFS the factor(s) 

· Option 2: Deterministic RCS value is defined by a function and/or a table, depending on the factor(s) having impacts on the RCS modelling 
· Note: Constant RCS for a target type can be a special case of Option 2

· FFS the factor(s)
· FFS details of function and/or table

· Option 3: combination of Option 1 & 2, e.g., RCS value is generated by combining a deterministic component and a randomly generated component.
· FFS application of each option to large scale fading and/or small scale fading

· FFS target with multiple scattering points

Agreement

· Interested companies are encouraged to submit validation results together with their proposal for ISAC channel modeling

· Up to each company to select the way for validation

· Option 1: Experimental results

· Option 2: Experimental results to validate a ray-tracing model, then the ray-tracing based results to validate the ISAC channel model

· Note: the layout of the scenario used for validation is up to company choice

Agreement

ISAC channel model for link level simulation is to be discussed after the system level channel model is sufficiently stable with basic functionalities. 

