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This document provides a summary of the discussion of the ISAC deployment scenarios, which is within the objectives in the Rel-19 recently approved SID (subsequently revised at RAN#103) on the “Study on channel modelling for Integrated Sensing And Communication (ISAC) for NR” [1] as per the objectives shown below:

	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:
a) 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;
b) spatial consistency.

It will be discussed at RAN#105 whether to include additional study beyond channel modelling for ISAC.




Additionally, at RAN1#116-bis, the following agreements were endorsed in the ISAC session report [2] regarding the sensing targets of interest and the scenarios to be considered corresponding to these targets for detection and tracking.

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]
	




Moderator Tentative Plan

RAN1 should take into account the following tentative plan relative to the deployment scenarios:
1. With the agreement of a baseline template at RAN#116-bis, RAN1 should discuss and make progress on the following:
a. Solidify high level principles for what needs to be captured in the ISAC deployment scenarios
b. Discuss and agree scenario parameters and/or parameter categories
c. Specific values/value ranges should be discussed and initial agreements made
2. Include any additional (other) agreements as time permits, e.g., target related parameters, KPIs – FFS 
3. The goal for completion of detailed of deployment scenarios was initially RAN1#117. However, given the dependencies on the progress of the ISAC channel modelling sub-agenda item progress, this work is expected to be extended further.

The following summary is prepared based on the contributions submitted to the current meeting ([3-34]) and leveraging the RAN#116/#116-bis endorsed proposals as a starting point.

Hence, the discussion will focus on the following aspects: 
1) Progress for ISAC deployment scenarios tables for various sensing targets 
2) Evaluation parameters and associated values/ranges for each of the sensing targets/use cases
3) Others and next steps

Please note that in this FL summary, a FL proposal may be designated as (H)(M)(L) to indicate its high, medium or low priority for online or offline discussions in this meeting. Nevertheless, we encourage all interested companies to provide feedback on all FL proposals. The FL may revise the priority of the proposals based on inputs from interested companies during the meeting, if it is deemed necessary. 

Note that additional proposals are expected to be developed as online and offline discussions progress.

Contact Information: 

See sub-folder in the inbox for AI 9.7 for list of contact for ISAC topics.

Topic #1: General principles for ISAC Deployment scenarios

The related proposals are copied below.

	Company
	Views

	EURECOM [3]
	[bookmark: _Ref162368529]Proposal 1: ISAC is studied in both FR1 and FR2. ISAC is studied in both licensed and unlicensed spectrum.


	Intel [5]
	Observation 1: A deployment scenario is composed of the following aspects:
· Physical layout parameters
· Large-scale parameters
· Fast fading model, including small-scale parameters
Proposal 1: RAN1 to take at least the physical layout parameters and large-scale parameters, including their values, of the existing scenarios for emulating target use cases.
· The existing scenarios should re-use UE and BS placements and their corresponding placement characteristics, e.g. antenna height, etc.
· FFS: Fast fading model, including small-scale parameters


	Samsung [8]
	Proposal 1	RAN1 consider all of targets which are included in Rel-19 SID without prioritization
Proposal 2	RAN1 consider unintended/environment objects modelling and specify the EO modeling type and the kind of EO for each sensing target
Proposal 3	RAN1 de-prioritize the discussion of sensing area in channel modeling.
Proposal 18	Discuss the number of sensing targets in a cell
Proposal 19	Discuss minimum distance between sensing targets

	Apple [10]
	P1: RAN1 to identify specific use cases for each of the target types, associated scenarios, and corresponding legacy TRs to assist defining the deployment scenarios and corresponding deployment parameters for ISAC.

P2: The deployment scenarios should be defined in an abstract enough manner to cover multiple use cases. On the specific use cases to be modeled:
· For UAV targets, at least use case on UAV flight trajectory tracing and use case on sensing for UAV intrusion detection (level 1 and 2) should be selected.
· For human indoors and outdoors targets, at least the use cases on  intruder detection in and surrounding a smart home and Use case public safety search and rescue or apprehend should be selected.


Observation 1: Target Category, Corresponding Use Cases and Evaluation Scenarios

	Scenario
	Target Category
	Use Case index (22.837)
	Use Case Description (22.837)
	Evaluation Scenarios

	Object Detection and Tracking
	UAV
	5.10
	Use case on UAV flight trajectory tracing
	UAV 
(TR 36.777 [2])

	
	
	5.12
	Use case on Network assisted sensing to avoid UAV collision
	

	
	
	5.13.
	Use case on sensing for UAV intrusion detection (level 1)
	

	
	
	5.13
	Use case on sensing for UAV intrusion detection (level 2)
	

	
	
	5.22
	Use case of UAVs/vehicles/pedestrians detection near Smart Grid equipment
	

	
	
	
	
	

	
	Human Indoors and Outdoors
	5.1
	Use case of intruder detection in smart home
	Indoor Office, UMi-street canyon, RMA, UMa 
(TR 38.901 [1])

	
	
	5.6
	Use case on intruder detection in surroundings of smart home
	

	
	
	5.22
	Use case of UAVs/vehicles/pedestrians detection near Smart Grid equipment
	

	
	
	5.25
	Use Case on immersive experience based on sensing
	

	
	
	5.27
	Use case public safety search and rescue or apprehend
	

	
	
	
	
	

	
	Automotive vehicles (at least outdoors)
	5.2
	Use case of Sensing for Parking Space Determination
	V2X 
(TR 38.855 [3] , 
TR 38.802 [4])

	
	
	5.14.
	Use case on sensing for tourist spot traffic management
	

	
	
	5.22
	Use case of UAVs/vehicles/pedestrians detection near Smart Grid equipment
	

	
	
	5.30
	Use case on sensing for automotive manoeuvring and navigation service when not served by RAN
	

	
	
	5.28
	Use case on Vehicles Sensing for Advanced Driving Assistance System(ADAS)
	

	
	
	
	
	

	
	Automated guided vehicles (e.g. in indoor factories)
	5.23
	Use case on AMR collision avoidance in smart factories
	Indoor Factory 
(TR 38.901 [1])

	
	
	5.32
	Use case of integrated sensing and positioning in factory hall
	

	
	
	
	
	

	
	Objects creating hazards on roads/railways, with a minimum size dependent on frequency
	5.7
	Use case on sensing for railway intrusion detection
	High Speed Train 
(TR 38.802 [4])

	
	
	5.11
	Use case on sensing at crossroads with/without obstacle
	V2X 
(TR 37.855[3], TR 38.802 [4])

	
	
	5.2
	Use case on pedestrian/animal intrusion detection on a highway
	




	LG [11]
	Proposal 3: Only the relevant type of sensing target is deployed in the associated evaluation scenario.
Proposal 4: Multiple sensing targets of a same type are deployed in the associated evaluation scenario.
Proposal 5: The sensing targets are deployed at random positions in the associated evaluation scenario.


	CATT [12]
	Proposal 1: Not all the scenarios in the table agreed in RAN1#116 have to be captured in TR 38.901. Whether the ISAC channel model of a specific scenario will be captured in TR 38.901 depends on the matureness of the study at the end of Rel-19.
Proposal 8: For the purpose of evaluation in the future, if down-selection on deployment scenario is needed, consider the prioritized scenario for each use case/sensing target in Table 7.
Table 1 Prioritized scenarios for each use case for evaluation.
	Sensing target
	Prioritized scenario

	UAV
	UMa-AV

	Humans
	Outdoors
	UMa

	
	Indoors
	One of InF/Indoor-Office

	Automotive vehicles
	Highway

	AGV
	InF

	Objects creating hazards
	Highway




	China Telecom [13]
	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




	China Telecom [13]
	Proposal 3: For each scenario, undefined but mandatory parameters such as cell layout, carrier frequency, should be explicitly indicated to reuse the existing setup.


	CMCC [14]
	Conclusion 1: Based on our own interest, the following sensing targets are preferred:
· UAVs;
· Automotive vehicles and humans for V2X;
· Objects creating hazards on roads.
Proposal 6: Study the ISAC channel modeling for both FR1 and FR2.
Proposal 7: Both mono-static and bi-static modes can be considered for ISAC channel modeling.


	Sony [18]
	Proposal 1: Prioritize sensing target: UAVs, Automotive vehicles, and Automated guided vehicles (AGVs). The other sensing targets can be developed later (e.g., based on the progress of those selected sensing targets).
Proposal 2: Reuse the UE and TRP hardware assumptions (e.g., antenna configuration) as in the existing NR deployment scenario.

	AT&T [19]
	Proposal 1: RAN1 considers outdoor deployment scenarios use cases as a high priority for object detection and tracking.
Proposal 2: For the ISAC evaluation parameter tables, leverage the applicable communications scenarios for sensing transmitter and receiver properties (in addition to locations) to the extent possible.


	NVIDIA [20]
	Proposal 1: Define a common reference scenario for ray tracing to be used in ISAC evaluation.
Proposal 2: Select one the following option to define a common reference scenario for ray tracing to be used in ISAC evaluation:
· Option 1: Real-scenario map that is a virtual representation of a real area on earth.
· Option 2: Synthetic-scenario map that is artificially constructed to mimic a certain environment such as urban macro, rural macro, indoor office, or indoor factory.
Proposal 3: Describe the scene geometry and the characteristics of the materials involved in the ISAC deployment scenarios to be used for ray tracing in ISAC evaluation.


	Xiaomi [22]
	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.
[Using the template below]
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






	IDCC [23]
	Proposal 3: If the objective is to model randomness in the ISAC channel model due to rotation of the object, adopt a random orientation (e.g., uniform distribution) in one axis (e.g., bearing angle) when dropping the object.

Proposal 4: For outdoor sensing, the sensing area is defined as a function of the maximum sensing range which corresponds to a circle (in 2D) or sphere (in 3D) for monostatic sensing and ellipse (in 2D) or ellipsoid (in 3D) for bistatic sensing, respectively.

Proposal 5: For indoor sensing, the sensing area is defined as either the relevant indoor space or by the convex hull as a function of sensing transmitter locations from the respective deployment scenario.

Proposal 6: The minimum distances between pairs of Tx/Rx/sensing target is defined based on Rayleigh distance to avoid dropping sensing target in the near-field region.

Proposal 7: Define the sensing area as a function of maximum sensing range and the minimum distances between pairs of Tx/Rx/sensing target.


	CAICT [24]
	Proposal 5:  It is suggested to include setting of the sensing channel model and interference in the assumptions.


	Toyota [26]
	Proposal 1: RAN1 to define ISAC channel modelling that is flexible enough to support all of the six sensing modes from the SID (i.e., TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic).

	Lenovo [27]
	Proposal 1: Add carrier frequency band, number of sensing targets and the minimum 3D distances between multiple sensing targets in the agreed common evaluation parameter template for sensing scenario table.
Proposal 2: Further discuss the parameters of the unintended/environment objects once consensus is reached in the channel modeling work under AI 9.7.2 regarding the handling of different EO types.


	Ericsson [29]
	Proposal 1	The applicable communication scenarios of sensing scenarios can be limited to scenarios specified in 38.901, while sensing scenarios can be parameterized using numbers from e.g., in TR 36.777, 37.885, etc.
Proposal 2	The outdoor BSs and the 80% indoor UEs in UMa and UMi communication scenarios can be considered as sensing transmitters/receivers for indoor human sensing scenario.
Proposal 3	Adopt the pairing of sensing scenarios and communication scenarios in Table 1
[bookmark: OLE_LINK10]Table 1: paring of sensing scenarios and existing applicable communication scenarios
	Sensing Scenario
	Applicable Communication Scenarios

	Sensing Targets
	UAVs
	RMa-AV, UMa-AV, UMi-AV (TR 36.777)  UMa, UMi, RMa

	
	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 UMa, UMi, RMa



Proposal 4	Hbackground needs to be modelled in a sensing channel model for all sensing modes, including LOS path between sensing transmitter and sensing receiver and NLOS paths interacted with environment objects.
Proposal 5	For TRP-UE bistatic and UE-TRP bistatic sensing modes, Hbackground can be referred to the existing gNB-UE communication channel model.
Proposal 6	Update the existing communication scenarios in 38.901 with parameters to support the BS mono-static and bi-static channels and UE mono-static and bi-static channels so as to support TRP-TRP bistatic, TRP monostatic, UE-UE bistatic, and UE monostatic sensing modes for the sensing scenarios.
Proposal 7	Sections in TR 38.901 not limited to section 7.9 can be considered for channel model of BS mono/bi-static link and UE mono/bi-static link.
Proposal 8	For indoor office and indoor factory scenarios, study whether BS-UE channel model can be reused for UE-UE link and BS-BS link for UE bi-static sensing mode and BS bi-static sensing mode, respectively, given similar heights between UEs and BSs in the small indoor area.
Proposal 9	Companies are encouraged to perform measurements of BS mono-static/bi-static links and UE mono-static/bi-static links and provide channel model parameters.
Proposal 10	Make general sensing scenarios that specify only admissible parameter sets.
Proposal 11	For channel model calibration, some common calibration parameters are to be selected for specific sensing targets.
Proposal 12	For UE-involved sensing modes, study channel modelling for the link between UEs and outdoor sensing targets for UMa, UMi, RMa in 38.901.
Proposal 13	Study whether the BS-UE channel modelling for indoor scenarios in 38.901 can be reused for the link between indoor UEs (as sensing nodes) and indoor sensing targets.
Proposal 14	Study value ranges rather than specific values for parameters including height, velocity, and size to support the same type of sensing targets with different geometric characteristics.
Proposal 15	Sensing area is equivalent to cell layout of the applicable communication scenario from SLS perspective.
Proposal 16	Orientation can be represented as a bearing angle, a downtilt angle, and a slant angle.
Proposal 17	Minimum 3D distance between sensing Tx/Rx and target can be calculated from the minimum 2D distance and the heights of target and BS. 1) The minimum 2D distance between target and gNB can refer to that between UE and BS in the appliable communication scenario. 2) Study the minimum 2D distance between target and UE as a sensing node, depending on ratio between sensing targets and UEs.
Proposal 18	Type-1 environment objects can be modelled with different trajectories so that they can be distinguished from the targets. An additional parameter of the ratio between Type-1 environment objects and sensing targets is needed.
Proposal 19	Since environment objects are implicitly accounted for in the stochastic model care needs to be taken when adding deterministic environment objects in a sensing scenario.
Proposal 20	Study the modelling of environment objects in Table 4.
Table 4: Examples of environment objects in sensing scenarios
	[bookmark: RANGE!I9]Sensing Targets
	[bookmark: RANGE!J9]Background environment

	
	Examples of Type-1 EO (i.e., unintended objects) of similar type as sensing targets
	Examples of Type-2 EO

	UAVs
	birds
	

	Humans indoors
	
	walls

	Humans outdoors
	pedestrians, cyclists, vehicles
	walls, buildings

	Automotive vehicles (at least outdoors)
	 pedestrians, cyclists
	walls, buildings

	Automated guided vehicles (e.g. in indoor factories)
	workers
	walls

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	 cars, trains
	safety barriers

	Note: Objects of the same type as a sensing target but other than the target are not listed in the Type-1 EO column.



Proposal 21	Modelling of Type-2 EO may need to take applicable communication scenarios into account.

	NTT DoCoMo [30]
	Proposal 1: RAN1 should strive to study the ISAC channel model for all six sensing modes and five use cases which are captured in SID objective.
Proposal 2: For all the use cases/sensing targets, 0.5 to 52.6 GHz should be applicable for channel model discussion unless stated.
· Note: The evaluated frequency range can be selected for each use case subject to the performance evaluation of ISAC.
Proposal 3: For the evaluation parameter template for sensing scenarios agreed at the RAN1#116-bis meeting, remove the bracket on “Unintended/Environment object” and confirm the related rows.


	MediaTek [31]
	Error: Reference source not found
Error: Reference source not found
Error: Reference source not found
Error: Reference source not found
Error: Reference source not found
Error: Reference source not found


	Qualcomm [33]
	Proposal 1: Resolve the brackets in the sensing target & scenario mapping table as follows:
· For the “Human indoors” sensing target
· do not include Umi, Uma as a scenario
· For the “Human outdoor” sensing target
· Do not include RMa as a scenario

Proposal 2: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes without an exception and without an explicit prioritization.
Proposal 3: For all the sensing targets considered, both FR1 and FR2 is considered without an exception and without an explicit prioritization.
Proposal 4: The general parameters that model a sensing target should be the same as that for an environment object. In other words, we can just discuss how to parametrize an “object”.
Proposal 5: Define modeling of objects as follows:
· Define families of object types, and reuse these object types across multiple scenarios.

Proposal 6: Define at least the following families of object types:
· Object type 1: UAV
· Object type 2: Human
· Object type 3: AGV
· Object type 4: Vehicle
· Object type 5: Animal
· Object type 6: Building/wall
· Object type 7: rain







Moderator Discussion:

A majority of the contributing companies are supportive of the initial agreements from RAN1#116 and RAN1#116-bis to leverage existing communication scenarios as a starting point for defining ISAC scenarios. Additionally, there was an effort by several companies to resolve the square brackets in the agreed scenario template with some companies suggesting that ultimately this is up to company interest as far as which scenarios are preferred and/or some of the detailed parameters are captured in the calibration/evaluation phase and not the scenario tables as in 38.901. Ultimately, the communications scenarios will need to be modified to account for ISAC ,e.g., use cases, sensing targets, and background environments at some point. The goal is to gain some traction on the specific ISAC scenario parameters and this can be the focus.  

There were a few contributions that suggested that we define the following:
· objects/object types. 
· Applicable carrier frequency which may vary by sensing target use case scenario. 

However, some of these evaluation parameters may need not be defined as part of the deployment scenarios. It is unclear where this may be captured in TR38.901.
 
Proposal 3-1 (FL1)


Proposal 3-1: (HIGH) 
For each of the sensing target deployment scenarios using the template agreed in RAN#116-bis as a starting point, the following principles apply:
· Deployment scenario parameters already defined in the existing applicable communication scenarios need not be repeated in the ISAC scenarios, and can be included by reference. 
· This includes e.g., cell layout, BS antenna height, and minimum distances (Tx/Rx/Target). 
· Applicable communication scenarios of sensing scenarios can be limited to scenarios specified in 38.901, while sensing target scenario evaluation parameter values can be taken from other TRs, e.g., TR 36.777, 37.885, etc.
· Note: Only deviation from the existing evaluation parameters in the applicable communication scenarios need to be explicitly defined in the ISAC scenario tables.
 

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	ZTE
	Comments
	1. The “minimum distances (Tx/Rx/Target)” is not defined in existing applicable communication scenario. There is no target in communication scenario (i.e., only minimum BS-UT distance).
2. The scenario specified in 38.901 is not sufficient, highway and urban grid scenario with road configured in layout in 37.885 is import for studying objects creating hazard on roads and for studying automotive vehicles. Moreover, for UAV use case, it is still under discussion on whether aerial UE can be used as sensing transmitter/receiver, we prefer the original proposal and reuse UMi-AV/UMa-AV/UMi-AV defined in 36.777.

	Spreadtrum
	Comments
	In our understanding, we will anyway discuss which parameters will be reused from the existing applicable communication scenarios. Therefore, instead of saying the  communication scenario parameters need not be repeated, we suggest to express that the  communication scenario parameter values are considered as baseline, and further discuss which parameter values needs to be updated.

	vivo
	Yes
	In e.g., we need to add 38.808. This is the reference for indoor which is not covered by TR38.901.
In addition, in TR38.901, there is no target, but UT is involved. Therefore, for the 1st bullet, we suggest having the modification as
This includes e.g., cell layout, BS antenna height, UT distribution, and minimum distances (BS-UT Tx/Rx/Target).

	SONY
	Comments
	In principle, we support FL’s view / intention at least we have something to start with (based on 38.901). However, we have similar view with ZTE on the minimum distance and some details are missing in 38.901.
· We need to formulate / define the minimum distance to/from sensing target for ISAC.
· Modify the last note: Deviation from the existing evaluation parameters and/or add some details for specific scenario(s) in the applicable communication scenarios need to be explicitly defined in the ISAC scenario tables (e.g., taken from other TRs for any specific scenario(s), e.g., TR 36.777, 37.885, etc).


	Tiami Networks
	Yes
	

	Samsung
	Comments
	At least for automotive vehicles, there are different cell layouts (road configuration on top of existing scenarios in TR 38.901) for urban grid and highway. Since TR 38.901 don’t have this, the layout need to be specified for ISAC channel model

	CATT, CICTCI
	FFS
	A few questions need to be answer if we go with this direction…
1) For UAV (perhaps UAV only), if there is difference between UMa, UMi, RMa and UMa-AV, UMi-AV, RMa-AV, regarding scenarios, cell configurations (not sensing target), which one should be referred to?
2) With this proposal, does it mean that for those currently NOT in TR 38.901, e.g. railway, highway, they will not be captured in TR 38.901 in the future for ISAC?

	LGE
	Yes
	We agree with FL proposal in general. The deviation may include the selected set of parameters among ones already defined for communication purpose. Otherwise, we may include all of them. Other point would be whether UEs defined in the communication scenario can be the environment objects in the other scenario.

	Lenovo
	Comment
	We agree that reference to the prior documents can be enough.
It is not clear if the proposal considers sensing Tx/Rx node description as “applicable communication scenarios of sensing scenarios”, or “sensing target evaluation parameters”. In general, we think the communication scenarios (for evaluation of communication performance impacts, when needed) can be taken from 38.901. However, the sensing Tx/Rx nodes may include the particular device types which are not introduced in 38.901.

	Ericsson
	
	We generally agree to this.
Since distance between target and Tx/Rx is not specified in existing communication scenarios, we suggest removing target from the first sub-bullet.
Note that existing communication scenarios will have to be updated with parameters for the BS—BS, UE—UE and BS-, UE-monostatic channels, which are not parameterized in the existing communication scenarios. Otherwise, the four sensing modes cannot be supported with the existing communication scenarios.
Our suggestions are summarized below.
For each of the sensing target deployment scenarios using the template agreed in RAN#116-bis as a starting point, the following principles apply:
· Deployment scenario parameters already defined in the existing applicable communication scenarios need not be repeated in the ISAC scenarios, and can be included by reference.
· This includes e.g., cell layout, BS antenna height, and minimum distances (Tx/Rx/Target).
· Applicable communication scenarios of sensing scenarios can be limited to scenarios specified in 38.901, while sensing target scenario evaluation parameter values can be taken from other TRs, e.g., TR 36.777, 37.885, etc.
· Note: Only deviation from the existing evaluation parameters in the applicable communication scenarios need to be explicitly defined in the ISAC scenario tables.
· FFS: how to parameterize the BS—BS, UE—UE and BS-, UE-monostatic channels in communication scenarios


	Toyota ITC
	Comments
	Agree with the comments by ZTE and Samsung.

	Xiaomi
	Comments
	1. The parameters which are included by reference should be discussed one by one. For some BS/UT related parameters, it’s fine to consider them as reference if there are no new value to descript them, e,g. cell layout, BS height. But for minimum distance between Tx/Rx and target, we don’t consider sensing target as a specific node in communication scenario. So minimum distance between Tx/Rx and target should be defined in ISAC scenario. 
2. At least for automotive vehicle related ISAC scenario, we don’t think it can be limited to scenario specified in 901. Because no such road configuration is considered in current 901 and no vehicle type UT are defined in current 901. For vehicle related ISAC scenarios, it’s better to consider highway and urban grid as start point directly. 

	Qualcomm
	
	At least for automotive, the scenario specified in 38.901 is not sufficient.

	CEWiT
	No
	It is bit strong proposal rather we can just say “… may be reused as much as possible”.
We do see some changes necessary at least for Highway, UAV cases. 
…
· Deployment scenario parameters already defined in the existing applicable communication scenarios may be reused as much as possible need not be repeated in the ISAC scenarios, and such parameters can be included by reference. 
….


	Huawei, HiSilicon
	
	As most companies said, applicable communication scenarios limited to TS38.901 is not enough, such as high way, urban grid, and etc may also be the applicable communication scenarios. 
Regarding the new bullet added by Ericsson 
how to parameterize the BS—BS, UE—UE and BS-, UE-monostatic channels in communication scenarios
It is unclear to us the use case of BS—BS, UE—UE and BS-, UE-monostatic channels for communication scenarios. Could it be clarified?


	MediaTek
	Comments
	Regarding the ISAC deployment scenario, the current communication scenario can be as a starting point as agreed in previous meeting. However, we need to define the detailed value for each parameter, maybe it is better to list all the parameters ISAC related. 

	Moderator
	
	Based on the 1st round of comments, proposal is updated in 3.1.1. Further comments are welcome

	
	
	



UPDATED Proposal 3-1-1 (FL2)


Proposal 3-1-1: (HIGH) 

For each of the sensing target deployment scenarios using the template agreed in RAN#116-bis as a starting point, the following principles apply:
· Communication scenario parameter values are considered as baseline, and updates to the parameter values will be made where justifiedDeployment scenario parameters already defined in the existing applicable communication scenarios need not be repeated in the ISAC scenarios, and can be included by reference. 
· This includes e.g., cell layout, BS antenna height, and minimum distances (Tx/Rx/Target). 
· Minimum distances between Tx/Rx and target are not defined in the existing communications scenarios and shall be included in the target scenarios.
· Applicable communication scenarios of sensing scenarios can be limited to scenarios specified in 38.901 and 37.885 for Urban grid/Highway for automotive use cases, while sensing target scenario evaluation parameter values can be taken from other TRs, e.g., TR 36.777, 37.885, 38.808, etc.
Note: Only deviation from the existing evaluation parameters in the applicable communication scenarios need to be explicitly defined in the ISAC scenario tables.

UPDATED Proposal 3-1-2 (FL3) – FOR ONLINE DISCUSSION 
Based on offline discussion, Proposal 3-1 is further updated.


Proposal 3-1-2: (HIGH) 

For each of the sensing target deployment scenarios using the template agreed in RAN#116-bis, the following principles apply:
1. For defining sensing Tx and sensing Rx properties (e.g., cell layout, BS antenna height, and minimum distance), scenario parameter values for the applicable communication scenarios in 38.901 are considered as baseline. Updates to these evaluation parameter values for ISAC scenarios will consider the following:
· FFS aerial UEs parameter values as defined in TR 36.777
· FFS indoor scenarios defined in TR 38.808 
· FFS automotive scenario parameter values as defined in TR 37.885 for Urban grid/Highway 
· Minimum distances between Tx/Rx and target are not defined in the existing communications scenarios and shall be included in the target scenarios.
· Note: Only deviation from the existing evaluation parameters in the applicable communication scenarios need to be explicitly defined in the ISAC scenario tables.
2. For defining sensing target properties, as a baseline
· Evaluation parameter values can be taken from additional TRs, e.g., TR 36.777, 37.885, 38.859, etc.
· Size of sensing targets based on TR 22.837


Proposal 3-2 (FL1)


Proposal 3-2: (HIGH) 

For ISAC deployment scenarios, carrier frequency, bandwidth, and SCS are not included in the evaluation parameters, but may be included in the evaluation/calibration phase. 
NOTE: For all the use cases/sensing targets, a carrier frequency of 0.5 to 52.6 GHz should be applicable for all deployment scenarios unless explicitly stated.

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	ZTE
	Yes but
	The note is not needed. It is clear in SID: “Frequencies from 0.5 to 52.6 GHz are the primary focus, with the assumption that the modelling approach should scale to 100 GHz. ”

	Spreadtrum
	
	Agree with ZTE

	vivo
	Yes
	

	SONY
	[Yes]
	Prefer to modify the note: NOTE: For all the use cases/sensing targets, frequencies from 0.5 to 52.6 GHz are the primary focus, with the assumption that the modelling approach should scale to 100 GHz.


	Tiami Networks
	Yes
	

	Samsung
	
	Agree with ZTE’s comments. If note is indeed needed, we would like to suggest “For all the use cases/sensing targets, the channel parameters should be considered to frequency dependent variation”

	CATT, CICTCI
	Yes
	without the note. It is duplicating.

	LGE
	Yes
	Agree with FL proposals

	Lenovo
	Partly Yes
	We agree to differentiate between definition of evaluation scenario and deployment scenarios where (the latter) mainly informs the channel modeling study. Having this in mind, different carrier frequencies may imply different modeling and validation requirement for the channel modeling study, hence it should be included in the definition of deployment scenarios.

	Ericsson
	Yes
	The scope of the SI includes up to 100 GHz as outlined in the SID: “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.)”. This should perhaps be reflected in the note.

	Toyota ITC
	Comments
	Agree with ZTE’s comments. If the note is needed, we support the note suggested by SONY.

	Xiaomi
	Yes but
	As stated in SID, ‘Frequencies from 0.5 to 52.6 GHz are the primary focus, with the assumption that the modelling approach should scale to 100 GHz’. It’s better to add one ‘at least’ at the end of the note.

	Qualcomm
	Comments
	Support the updates by Sony

	CEWiT
	Yes
	Note is unnecessary.

	Huawei, HiSilicon
	Yes
	Agree with others, 100GHz should be reflected. 

	MediaTek
	Yes
	

	Moderator
	
	Based on the 1st round of comments, proposal is updated in 3.2.1. Further comments are welcome



UPDATED Proposal 3-2-1 (FL2) – FOR ONLINE DISCUSSION


Proposal 3-2-1: (HIGH) 

For ISAC deployment scenarios, carrier frequency, bandwidth, and SCS are not included in the evaluation parameters, but may be included in the evaluation/calibration phase. 
NOTE: For all the use cases/sensing targets, a carrier frequency of 0.5 to 52.6 GHz should be applicable for all deployment scenarios unless explicitly stated.


Proposal 3-3 (FL1) 


Proposal 3-3: (HIGH) 

Definition of “Unintended/Environment Objects” as an evaluation parameter in the ISAC scenarios, can be included after the EO modelling discussion in AI 9.7.2 has progressed/concluded. 






Proposal 3-3-r1: (HIGH) 


Definition and details of evaluation parameters associated with “Unintended/Environment Objects” as an evaluation parameter in the ISAC scenarios, can be included after the EO modelling discussion in AI 9.7.2 has progressed/concluded. 


Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Spreadtrum
	
	No strong opinion, but we are not sure whether this proposal is necessary, since this is a natural procedure.

	vivo
	Yes
	

	SONY
	Yes
	

	Tiami Networks
	
	Not necessarily.

	Samsung
	Yes
	

	CATT, CICTCI
	Yes
	

	LGE
	Yes with comments
	We already defined the types of the unintended objects in RAN1 – stochastic clutters and environment objects. Those two terminologies are not conflicting. But we’re ok to postpone the details as suggested.

	Lenovo
	Yes
	

	Ericsson
	
	The unintended targets are modelled in the same way as the intended targets.  Since there is no difference in their parameterization and that of the intended targets, one can just as well define them at the same time. Due to limited time, examples of two types of EOs were removed from last meeting’s agreement. We can start from there and list related parameters. Specific value or value range can be discussed later, as FL suggested.

	Toyota ITC
	Yes
	

	EURECOM
	Yes
	

	Xiaomi
	Yes
	

	Qualcomm
	Not needed
	

	InterDigital
	Yes
	

	CEWiT
	Yes
	

	Huawei, HiSilicon
	
	The existence of unintended or environmental object and what they are should be part of scenarios discussion, whether/how it is modelled can be parallelly discussed in AI9.7.2. It is mutually beneficial for the discussion in each AI. 


	MediaTek
	Yes
	



Proposal 3-4 (FL1)


Proposal 3-4: (HIGH) 

RAN1 should model objects as families of object types, and reuse these object types across multiple scenarios. 
Define at least the following families of object types that are sensing targets and/or potentially unintended objects:
· Object type 1: UAV
· Object type 2: Human
· Object type 3: AGV
· Object type 4: Automotive Vehicle
· Object type 5: Animal
· Object type 6: Building/walls
.

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	ZTE
	No
	Not ok with 5 and 6, we are not agreed to define EO and we wait for the progress in AI 9.7.2.

	Spreadtrum
	Yes
	Support in principle. For the bullet which only applicable for EO (i.e. object type 6), we can mark it with square bracket for now.

	vivo
	Yes
	

	SONY
	
	Should we make an agreement first on defining the object as the sensing target (e.g., size / dimension) ? We consider it can be the Object 1- 5.


	Samsung
	
	We are okay to consider the additional type of objects (5 and 6). But, we would like to ask those additional object types are considered for EO or hazardous object. If it is considered for hazardous object, we need to clarify which objects can be considered for that sensing target scenario, first. For example,
-	Option 1: All of objects in the scope of RAN1 study: UAV, Human, Automotive vehicle, AGV
-	Option 2: All of objects in the scope of RAN1 study + additional objects (e.g., animals, trains)
-	Option 3: Some objects in the scope of RAN1 study

	CATT, CICTCI
	Yes for 1~4
	But in our understanding Object type 6 belongs to environment object (EO), whether and how to model is still under discussion (could be totally different with all other object types).
Object type 5 is EO only too.

	Lenovo
	Yes, with suggestion
	We can start with defining the object types as targets (as defined in the SID) and define wall/buildings as a next step.

	Ericsson
	
	Object Type 1~5 are both sensing target and Type-1 EO. Type 6 is Type-2 EO. We agree that some families, e.g. Object Type 6, can be used in several outdoor sensing scenarios. Maybe we can make a further attempt.
Type-2 Object can be clarified as pedestrians, cyclists. For type-5 Object, animals can be split up into, at least, “bird” and “ungulate” (or similar term). Add road barriers, which might be important to the automotive use-case, and large furniture and machinery, useful for the indoor cases, in Type-6 Object.
Regarding ‘Objects creating hazards on roads/railways (examples defined in TR 22.837)’, the sensing purpose is to detect some objects creating hazards for vehicles and trains. Thus, trains should be modelled as the target to be protected.
Our suggestions are as follows.
· Object type 1: UAV
· Object type 2: Human, including pedestrian, cyclist
· Object type 3: AGV
· Object type 4: Automotive Vehicle
· Object type 5: Animal, including bird and ungulate
· Object type 6: Building/walls/road barriers/large furniture and machinery (indoor)
· Object type 7: Train


	Toyota ITC
	Comments
	For objects creating hazards on the roads, we propose to include motorcyclists and cyclists. TR 22.837 Clause 5.11 (Use case on sensing at crossroads with/without obstacle) mentions vulnerable road users, which include motorcyclists and cyclists.

	EURECOM
	
	Agree with Object 1-4

	Xiaomi
	No 
	Firstly, as state in proposal 3-3, the definition of EO still unclear at current stage and whether/how to defined EO need further study in AI 9.7.2. This proposal may have such a meaning that EO should be modelled same as sensing target. The family of objects shouldn’t be considered as potentially unintended objects at current stage at least. We think this proposal can be applied to sensing target now. Specifically, object type 6 should be removed and ‘and/or potentially unintended objects’ in main bullet should be removed. 

	Qualcomm
	Supportive
	We think we need to add also “Precipitation Drops”. This is not related to sensing these, but they can very important for automotive scenarios (when the sensing target is a vehicle)

	CEWiT
	Yes
	Also should include
· Object type 5: Animal, bird, and their herd



	Huawei, HiSilicon
	
	In general, it is good to list the object type RAN1 is looking at. At least for discussion purpose, this proposal is fine and even with expansion as modified by Ericsson. 

	Moderator
	
	Based on the 1st round of comments, proposal is updated in 3.4.1. Further comments are welcome




UPDATED Proposal 3-4-1 (FL2) 
Based on the offline discussion, the proposal is updated as follows.

[bookmark: _Hlk167112389]Proposal 3-4-1: (HIGH) 

For discussion purposes, RAN1 should model targets as families of object types, and reuse these object types across multiple scenarios. 
· Object type 1: UAV
· Object type 2: Human, pedestrian, [cyclist]
· Object type 3: AGV
· Object type 4: Automotive Vehicle (e.g., cars, trucks, bus)
· Object type 5: Animals
Note: For unintended objects/background environment, FFS based on progress of 9.7.2. 

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	Ericsson
	No
	We don't agree with the note that discussion of object types for the two types of EO should depend on progress of 9.7.2. SID mentions unintended object, which is termed Type-1 EO and the discussion on corresponding object types should not depend on progress of 9.7.2. Specific types of Type-2 EO are also needed for 9.7.2 to make progress, which are mainly walls and buildings. 
Note that discussion of families of object types for Type-1 and Type-2 EO in 9.7.1 can facilitate the discussion in 9.7.2 and doesn’t imply they are supported in 9.7.2. Otherwise, without the specific types in mind, it is difficultto conduct the FFS points about EO in 9.7.2. We suggest the following change to the note.
We suggest small wording change as follows.
For discussion purposes, RAN1 should considermodel targets as families of object types, and aim to reuse these object types across multiple scenarios. 
· Object type 1: UAV
· Object type 2: Human, e.g., pedestrian, [cyclist]
· Object type 3: AGV
· Object type 4: Automotive Vehicle (e.g., cars, trucks, bus)
· Object type 5: Animals
Note: FFS: Object types fFor unintended objects/background environment, FFS based on progress of 9.7.2. 


	Samsung
	
	Agree with Ericsson’s comments

	Xiaomi
	Yes but
	For object type 2, human includes pedestrian and cyclist which are subclass of human. it can be modify as 'Human (e,g. pedestrian, cyclist)'.

	
	
	



ROUND#2 Proposal 3-4-2 (FL2) - FOR ONLINE DISCUSSION
Based on the offline discussion, the proposal is updated as follows.

Proposal 3-4-2: (MEDIUM) 

For discussion purposes, RAN1 should consider families of object types, and reuse these object types across multiple scenarios. 
· Object type 1: UAV
· Object type 2: Human, e.g. pedestrian, cyclist
· Object type 3: AGV
· Object type 4: Automotive Vehicle, e.g., cars, trucks/bus
· Object type 5: Animals

FFS: Object types for unintended objects/background environment.

Topic #2: UAV sensing target scenarios

The related proposals are copied below.

	Company
	Views

	EURECOM [3]
	[bookmark: _Ref162337664]Table 2. Evaluation parameters for UAV use cases
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa

	TRP antenna configuration
	2Tx/2Rx cross polarized

	TRP antenna element pattern and gain
	Follow TR 38.901

	UE antenna configuration
	1 or 2 Tx cross polarized, 2 Rx cross polarized

	UE antenna element pattern
	Omnidirectional/isotropic

	UE antenna element gain
	0dBi

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

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	160km/h

	
	3D distribution
	Uniform

	
	Height (aerial)
	300m

	
	LOS/NLOS
	LOS and NLOS

	Minimum 3D distances between Tx and sensing target
	10m




	Huawei [4]
	Proposal 1: Agree on the evaluation parameters for UMi-AV, UMa-AV, and RMa-AV scenarios as in Error: Reference source not found.
Table 3 Evaluation parameters of UMi-AV, UMa-AV, and RMa-AV for sensing scenarios
	Parameters
	UMi-AV for ISAC
	UMa-AV for ISAC
	RMa-AV for ISAC

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

	Sensing transmitters and receivers properties
	BS antenna height：10m
	BS antenna height：25 m
	BS antenna height：35 m

	Supported sensing modes
	TRP mono-static
TRP-TRP bi-static
	TRP mono-static, TRP-TRP bi-static
	TRP mono-static, TRP-TRP bi-static

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m，optional: 1000m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 1732m)

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	LOS/NLOS
	LOS condition
	LOS condition
	LOS condition

	
	3D mobility
	Horizontal plane:
{30km/h, 60km/h, 160km/h}

	
	3D distribution
	· Horizontal plane:
· Uniform
· Elevation plane:
·  [50,100m, 200m, 300m,600m]
	· Horizontal plane:
· Uniform
· Elevation plane:
· [50,100m, 200m, 300m,600m]
	· Horizontal plane:
· Uniform
· Elevation plane:
· [50,100m, 200m, 300m,600m]

	
	Density
	Up to [5] targets per sector. E.g. 1 or 5 target per sector.

	
	Orientation
	random
	random
	random

	
	Physical characteristics (e.g., size)
	0.35*0.285*0.110 m
	0.35*0.285*0.110 m
	0.35*0.285*0.110 m

	[Environment objects]
	Types
	NA
	NA
	NA

	
	3D mobility
	NA
	NA
	NA

	
	3D distribution
	NA
	NA
	NA

	
	Orientation
	NA
	NA
	NA

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

	[Sensing area]
	The same as the cell layout
	The same as the cell layout
	The same as the cell layout

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	10m is usually required for each scenario. Given the UAV height is set as the typic values, the minimum 3D distance of 10m is always met in such cases.
	10m is usually required for each scenario. Given the UAV height is set as the typic values, the minimum 3D distance of 10m is always met in such cases.
	10m is usually required for each scenario. Given the UAV height is set as the typic values, the minimum 3D distance of 10m is always met in such cases.




	Intel [5]
	Proposal 2: RAN1 to take proposed values in Table 4 as the evaluation parameter values for ISAC scenarios with UAVs as sensing target.
[bookmark: _Ref166075032]Table 4. Proposed values for UAVs as sensing target
	Parameters
	Value

	Applicable communication scenarios
	UMi (38.901)/UMi-AV (36.777)
	UMa (38.901)/UMa-AV (36.777)
	RMa (38.901)/RMa-AV (36.777)

	Sensing transmitters and receivers properties
	BS: Same as BS in UMi/UMi-AV

UE: Same as terrestrial UE in UMi/UMi-AV
	BS: Same as BS in UMa/UMa-AV

UE: Same as terrestrial UE in UMa/UMa-AV
	BS: Same as BS in RMa/RMa-AV

UE: Same as terrestrial UE in RMa/RMa-AV

	Supported sensing modes
	BS-BS bistatic, BS monostatic, BS-UE bistatic,
UE-BS bistatic
	BS-BS bistatic, BS monostatic, BS-UE bistatic,
UE-BS bistatic
	BS-BS bistatic, BS monostatic, BS-UE bistatic,
UE-BS bistatic

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	Horizontal plane and vertical plane,
[160 km/h] in horizontal plane, FFS vertical plane
	Horizontal plane and vertical plane,
[160 km/h] in horizontal plane, FFS vertical plane
	Horizontal plane and vertical plane,
[160 km/h] in horizontal plane, FFS vertical plane

	
	3D distribution
	Uniform
	Uniform
	Uniform

	
	Orientation
	UAV legs upright
	UAV legs upright
	UAV legs upright

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

	[Unintended/Environment objects]
	Types
	Birds
	Birds
	Birds

	
	3D mobility
	Horizontal plane and vertical plane
	Horizontal plane and vertical plane
	Horizontal plane and vertical plane

	
	3D distribution
	Uniform
	Uniform
	Uniform

	
	Orientation
	FFS
	FFS
	FFS

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

	[Sensing area]
	FFS
	FFS
	FFS

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS-UAV distance: 10m
Min. BS-UE distance: 10m
Min. UE-UAV distance: 10m
	Min. BS-UAV distance: 10m
Min. BS-UE distance: 35m
Min. UE-UAV distance: 35m
	Min. BS-UAV distance: 10m
Min. BS-UE distance: 35m
Min. UE-UAV distance: 35m




	Nokia [6]
	Proposal 1:	Define evaluation parameters for UMi-AV, UMa-AV, and RMa-AV scenarios to be studied as part of Rel-19 ISAC channel modelling study.
Proposal 2:	Use the evaluation parameters proposed in Table 5, Table 6, Table 7 for UMa-AV, UMi-AV, and RMa-AV scenarios respectively in Rel-19 ISAC channel modelling study.
[bookmark: _Ref166017991]Table 5: Proposed evaluation parameters for UAV detection and tracking in urban macro deployments
	Parameters
	Value

	Applicable communication scenarios
	Uma-AV

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic and monostatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Max speeds up to 160 km/h

	
	3D distribution
	uniform

	
	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]
	10 m



[bookmark: _Ref166017993]Table 6: Proposed evaluation parameters for UAV detection and tracking in urban micro deployments
	Parameters
	Value

	Applicable communication scenarios
	Umi-AV

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic and monostatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Max speeds up to 160 km/h

	
	3D distribution
	Uniform

	
	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]
	10 m



[bookmark: _Ref166017996]Table 7: Proposed evaluation parameters for UAV detection and tracking in rural macro deployments
	Parameters
	Value

	Applicable communication scenarios
	RMa-AV

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic and monostatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Max speeds up to 160 km/h

	
	3D distribution
	Uniform

	
	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]
	10 m




	Spreadtrum [7]
	Evaluation parameters for UAVs
	Parameters
	Value

	Supported sensing modes
	gNB mono-static, gNB-gNB bi-static

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	<=160 km/h

	
	3D distribution
	Uniformly distributed, <=300 m

	
	Orientation
	Uniformly distributed on [0,360] degree in horizontal plane

	
	Physical characteristics (e.g., size)
	Randomly generated from [0.15m * 0.15m * 0.0m] to [3m * 3m * 1m]

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


Proposal 1: Adopt Table 2.1 on evaluation parameters for UAVs.


	Samsung [8]
	Proposal 4	For UAV as sensing target, RAN1 study all 3 deployment scenario (UMi, UMa and RMa) taking into account use cases and sensing channel characteristics
Proposal 5	RAN1 refer the existing study TR 36.777 for the definition of parameters of UAV as sensing target
Proposal 6	For UAV as sensing target, RAN1 study how to model the sensing target with Table 2 as starting point.
Table 2. Evaluation parameter for UAV
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa

	Sensing transmitters and receivers properties
	Distributed BS and UE based on TR 38.901

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Speed
· Option 1: Uniform distribution in the range of [0 – 160] km/h
· Option 2: Fixed velocity – [0, 3, 30, 60, 160] km/h

	
	3D distribution
	Uniform 2D distribution in a cell, first. And then, height distribution per UAV with
· Uniform distribution in the range of [1.5] m and [300] m


	
	Orientation
	Directionality
· Option 1: horizontal and vertical
· Option 2: horizontal only

	
	Physical characteristics (e.g., size)
	Size (length x width x height)
· Typical size UAV: 1.5m x 1.5m x 0.7m
· Extended size UAV: 3 m x 3 m x 1.4 m
· FFS Mini size UAV : 0.7 m x 0.7 x 0.7 m
· FFS Large size UAV : 6 m x 6 m x 1.4 m
Material
· Carbon
· Aluminium
· Stainless
· Plastic

	Unintended/Environment objects
	Types
	EO modeling types
· Option 1: EO-type 1
· Option 2: EO-type 2
· Option 3: EO-type 1 and 2
EO types
· FFS EO-type 1: other UAVs, bird (in case of animal)
· FFS EO-type 2: building

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target : [10] m
FFS between sensing targets
FFS Tx/Rx – unintended object
FFS between unintended objects




	Vivo [9]
	Error: Reference source not foundError: Reference source not found
Error: Reference source not foundError: Reference source not found
[bookmark: _Ref165994096]Table 8: Detailed evaluation parameters for UMa
	Parameters
	Value

	Applicable communication scenarios
	UMa

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT mobility. Only consider outdoor UT as sensing  transmitters and/or receivers.

	
	Layout
	Hexagonal grid, 19/7 macro sites, 3 sectors per site (ISD = 500m)

	
	TRP Height
	25m

	
	UT location
	outdoor/indoor
	Outdoor

	
	
	Indoor UT ratio
	0%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human
	UAV
	Automotive vehicle

	
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	3km/h
FFS: other motions, such as fall down, gesture, etc.
	 < 160 km/h
	 15km/h ~ 60km/h

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
- [0.75m ~ 0.9m] (the height of human body centroid)
	Uniform in XY-plane,
Uniform in vertical, up to 300 m
	Uniform in lanes.


	
	Orientation
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion
	1.6m x 1.5m x 0.7m
RCS characteristic: up to the outcome of RCS discussion
	Car : 5m x 2m x 1.6m
Truck/bus : 13m x 2.6m x 3m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Building, ground

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Building
	FFS
	Concrete
	FFS

	
	
	Ground
	FFS
	Concrete
	FFS

	[Sensing area]
	The whole area.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. TRP - UT distance : 43m




	LG [11]
	Table 9 Evaluation parameters for sensing UAV as a target
	Parameters
	Value

	Applicable communication scenarios
	RMa-AV, UMa-AV, UMi-AV described in TR36.377

	Sensing transmitters and receivers properties
	TRP or UE for a transmitter
TRP or UE for a receiver
Properties of TRP and UE described in TR36.777

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	UE speed described in TR36.377

	
	3D distribution
	UE location/distribution described in TR36.377

	
	Orientation
	No need to define

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of UAV or UAM

	Sensing area
	3D space in the air, represented by a sphere with a radius and a center of coordinate (latitude, longitude, altitude)

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	Rayleigh distance (Z=2D2/λ), where D is the size of a sensing target




	CATT [12]
	[bookmark: _Ref165204728]Table 10 Evaluation parameter template for sensing UAV
	Parameters
	Value

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

	Sensing transmitters and receivers properties
	The same as BS for communication
BS antenna down-tilt angle is reported by companies

	Supported sensing modes
	TRP-monostatic, TRP-to-TRP bi-static

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Horizontal: speed = 30, 60 (baseline), 160 km/h, uniformly random direction
Vertical: none

	
	3D distribution
	Horizontal: uniformly distributed within sensing area
Vertical:
· Option 1: uniformly distributed between 40m and 300m, or (optional) between 40m and 600m
· Option 2: 50m, 100m, 200m, 300m, (optional: 600m)
The maximum total number of sensing targets: [5] per sensing area

	
	Orientation
	FFS, pending on progress of RCS modeling

	
	Physical characteristics (e.g., size)
	At most three types of UAV (Length x Width x Height):
· Small: 0.3m x 0.3m x 0.2m
· Medium: 1.6m x 1.5m x 0.7m (baseline)
· Large: 3m x 3m x 1m

	[Unintended/Environment objects]
	Types
	N/A

	
	3D mobility
	N/A

	
	3D distribution
	N/A

	
	Orientation
	N/A

	
	Physical characteristics (e.g., size)
	N/A

	[Sensing area]
	Horizontal:
· Option 1: each cell of the cell layout
· Option 2: central cell of the cell layout
Vertical: from 40m to 300m, or from 40m to 600m (optional)

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Between BS and sensing target (i.e., UAV):
· 3D: 10m
Between different sensing targets (i.e., UAVs)
· 3D: 10m




	China Telecom [13]
	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.


	CMCC [14]
	Proposal 2: For detecting or tracking UAVs, consider the deployment scenario of UMa and RMa using TR 36.777 as a starting point, with modifications summarized in Table 2.
Proposal 3: Consider the requirements on detection or tracking of UAVs in Table 3 as baseline design targets in future evaluations.
Table 2: Evaluation parameter for UAV sensing scenario.
	Parameters
	Value

	Applicable communication scenarios
	UMa-AV
	RMa-AV

	Sensing transmitters and receivers properties
	Sensing transmitter/receiver type
	At least BS as sensing transmitter and receiver

	
	Antenna height
	25m
	35m

	Supported sensing modes
	At least BS monostatic and bistatic sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	1 ~ 150 km/h

	
	3D distribution
	Uniformly distributed with minimum distance in [1.5] m

	
	Height
	Baseline: 25 ~ 300 m
Optional: 300 ~ 600 m
	Baseline: 35 ~ 300 m
Optional: 300 ~ 600 m

	Carrier frequency
	4 GHz

	System bandwidth
	100 MHz

	Cell layout
	· Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 1000m)
· Hexagonal grid, 37 macro sites, 3 sectors per site (ISD = 1000m)
	· Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 1732m)
· Hexagonal grid, 37 macro sites, 3 sectors per site (ISD = 1732m)




	Sony [18]
	Proposal 3: Introduce physical characteristics parameters of UAV as the sensing target, such as of the RCS and size/dimension.
Proposal 4: Introduce the parameters/values and its assumption as shown in Table 1 for the deployment scenario of UAV.
	Parameters
	Value

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

	Sensing transmitters and receivers properties
	Reuse the hardware assumption of applicable communication scenario

	Supported sensing modes
	All sensing modes (or at least TRP-TRP bi-static, TRP-to-UE bi-static, TRP mono-static)

	Sensing target (UAV)
	Outdoor/indoor
	Outdoor

	
	3D mobility [8]
	Speed: Up to 160 km/h

	
	3D distribution [6][8]
	Uniform, Random drop in 3D area of cell
Altitude: Up to 300 m

	
	Orientation
	[N/A]

	
	Physical characteristics (e.g., size) Error: Reference source not found, [9]
	Average RCS: [₋30 to ₋14] dBsm

Size/Dimension: [30 cm x 30 cm x 10 cm]





	AT&T [19]
	
Proposal 3: RAN1 adopt evaluation parameters per Table 1 scenarios for UAV sensing targets, as a starting point.

Table 1. Evaluation parameters for UAV sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa

	Sensing transmitters and receivers properties (per RMa-AV, UMa-AV, UMi-AV (TR 36.777)
	BS antenna height (10-35m) dependent upon the communication scenario

	
	LOS

	
	Minimum 3D distance [10m] between Tx and Rx

	
	BS/TRP locations as transmitters/receivers

	Supported sensing modes
	All [FFS priority for sensing modes]

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Uniformly distributed up to 160 km/h

	
	3D distribution
	Uniformly distributed up to 300 m

	
	Orientation
	Random velocity vector in horizontal plane

	
	Physical characteristics (e.g., size)
	FFS [FFS maximum size]

	[Unintended/Environment objects]
	Types
	Other UAVs, Birds, Trees, Buildings

	
	3D mobility
	Range 0 to 160 km/h

	
	3D distribution
	Uniform





	Tiami Networks [21]
	Table 11. Evaluation Parameters for UAV UMi and UMa.
Parameters
Value
Outdoor scenario
UMi
UMa
Cell layout
Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
Hexagonal grid, 37 micro sites, 3 sectors per site (ISD = 200m)
Hexagonal grids with more than 37 micro sites and 3 sectors per site (ISD = 200m) are not precluded
 CITATION 3GP \l 1033 [3]
Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)
Hexagonal grid, 37 macro sites, 3 sectors per site (ISD = 500m)
 CITATION 3GP \l 1033 [3]
Sensing TX and RX properties
BS height 
10m
25m

UE hight 
Same as UMi in  CITATION 3GP1 \l 1033 [1]
Same as UMa in  CITATION 3GP1 \l 1033 [1]

UE mobility
Uniform- 3 km/h (horizontal plane only)

UE distribution
Uniform (horizontal plane only)

Minimum 2D Tx-RX distance
10m
35m
Supported sensing modes
TRP
(M)

UE
(M)

TRP-TRP
TRP-UE
UE-TRP
UE-UE
LOS/NLOS (Target-X link)
LOS and NLOS
LOS and NLOS
LOS and NLOS
LOS and NLOS
LOS and NLOS
LOS and NLOS
Sensing target
UAV
Outdoor/indoor
Outdoor

Number of targets
1-10

3D mobility
10-160 km/h (horizontal plane)

3D distribution
Uniform (horizontal plane)

Flying height
Uniformly distributed in [1.5m-300m]

Size
Can be chosen from: length = [20cm-120cm], width = [10cm-200cm]

Material
Metal/plastic/carbon fiber

Minimum 3D distances of Tx/Rx to sensing target
UMi
10m
10m
10m
10m
10m
10m
10m
10m


UMa
10m
10m
10m
10m
10m
10m
10m
10m
EO
Types
UAV
Building

Size
Can be chosen from: width = [20cm-120cm], height = [10cm-200cm]
10mx15mx10m

Material
Metal/plastic/carbon fiber
Concrete/glass

3D distribution
Uniform

3D mobility
10-160 km/h (horizontal plane)
-

Minimum 2D distances between pairs of Tx/Rx and EO
Same as sensing target values



Table 12. Evaluation Parameters for UAV RMa.
	Parameters
	Value

	Outdoor scenario
	RMa

	Cell layout
	Hexagonal grid, 19 macro sites, 3 sectors per site
(ISD = 1732m; optionally ISD= 5000m)
Hexagonal grid, 37 macro sites, 3 sectors per site
(ISD = 1732m)  CITATION 3GP \l 1033 [3]

	Sensing TX and RX properties
	BS height 
	35m

	
	UE hight 
	Same as RMa in  CITATION 3GP1 \l 1033 [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 3D Tx-RX distance
	35m

	Supported sensing modes
	TRP
(M)

	UE
(M)

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
UAV
	Outdoor/indoor
	Outdoor

	
	Number of targets
	1-10

	
	3D mobility
	10-160 km/h (horizontal plane)

	
	3D distribution
	Uniform (horizontal plane)

	
	Flying height
	Uniformly distributed in [1.5m-300m]

	
	Size
	Can be chosen from: length = [20cm-120cm], width = [10cm-200cm]

	
	Material
	Metal/plastic/carbon fiber

	
	Minimum 2D distances of Tx/Rx to sensing target
	10m
	10m
	10m
	10m
10m
	10m
10m
	10m

	EO
	Types
	UAV
	Building

	
	Size
	width = [20cm-120cm], height = [10cm-200cm]
	10mx15mx10m

	
	Material
	Metal/plastic/carbon fiber
	Concrete/glass

	
	3D distribution
	Uniform

	
	3D mobility
	10-160 km/h(horizontal)
	-

	
	Minimum 2D distances between pairs of Tx/Rx and EO
	Same as sensing target values




	Xiaomi [22]
	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





	IDCC [23]
	Table 1. Evaluation parameter for UAV sensing in UMa scenario
	Parameters
	Value

	Applicable communication scenarios
	· UMa from TR 38.901 [3], UMa-AV from TR 36.777 [4], UMa from TR 38.855 [5]

	Sensing transmitters and receivers properties
	Cell layout:
· Hexagonal grid, 19 macro sites,3 sectors per site (ISD 500m) as starting point [3, 4, 5]

	
	· BS height: 25m [3, 4]
· BS antenna configuration: FFS, following as starting point:
· FR1: (M, N, P, Mg, Ng) = (8, 8, 2, 1, 1), (dH, dV) = (0.5, 0.8)λ [5]
· FR2: FFS

	
	· UE location: 100% outdoor terrestrial as a starting point
· UE height: 1.5m [3]
· UE location distribution: Uniform in cell
· UE antenna configuration: FFS, following as starting point:
· FR1: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = 0.5λ, [5]
· FR2: FFS
· UE mobility: 3km/h [3, 4, 5]

	Supported sensing modes
	· gNB-UE bistatic sensing

	Sensing target
	Outdoor/indoor
	· Outdoor

	
	3D mobility
	· 160 km/h [4]

	
	3D distribution
	· Uniform within defined sensing area

	
	Orientation
	· Uniform bearing angle between [0, 360], fixed downtilt and slant angles [3, similar to UE orientation distribution]

	
	Physical characteristics (e.g., size)
	· L x W x H: 1.6m x 1.5m x 0.7m as a starting point [6]

	[Unintended/Environment objects]
	Types
	· Buildings (FFS modelling)

	
	3D mobility
	· 0 km/h (Static)

	
	3D distribution
	· FFS

	
	Orientation
	· FFS

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

	[Sensing area]
	· Defined by maximum sensing range and minimum Tx to object and object to Rx distances

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	· Based on Rayleigh distance (function of antenna aperture size and wavelength):

	
	Min gNB to target distance
	Min UE to target distance

	FR1 (3.5 GHz)
	1.7m
	0.17m

	FR2 (28 GHz)
	FFS (based on gNB antenna configuration)
	FFS (based on UE antenna configuration)



Note: Min Tx to target distance can be either min gNB to target distance or min UE to target distance depending on if the transmitter is gNB or the UE. Likewise for min target to Rx distance.




	CAICT [24]
	Table 13 Evaluation assumptions for UAVs outdoors sensing
	Parameters
	Value

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

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 200m; FR2 ISD=200m)
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 500m; FR2 ISD=200m or 500m)
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 1732m)

	Carrier frequency
	FR1:4 GHz
FR2:30 GHz
	FR1:4 GHz
FR2:30 GHz
	FR1:4 GHz

	SCS
	FR1:30KHz
FR2:120KHz
	FR1:30KHz
FR2:120KHz
	FR1:30 kHz

	Bandwidth
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100 MHz

	Supported sensing modes
	TRP-TRP bistatic; TRP monostatic
	TRP-TRP bistatic; TRP monostatic
	TRP-TRP bistatic; TRP monostatic

	Sensing transmitter and receiver (both BS type)
	Height
	10 m
	25m
	35 m

	
	Antenna pattern
	FFS
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS
	FFS

	
	Total BS Tx power
	FFS
	FFS
	FFS

	
	BS receiver noise figure
	FR1: 5dB
FR2:10dB
	FR1: 5dB
FR2:10dB
	FR1:5dB

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	Uniformly distributed between 3 and 160 km/h (horizontal plane only)
	Uniformly distributed between 3 and 160 km/h (horizontal plane only)
	Uniformly distributed between 3 and 160 km/h (horizontal plane only)

	
	3D distribution
	Height: Uniformly distributed between FFS and 300 m
Horizontal plane distribution: Uniform
	Height: Uniformly distributed between FFS and 300 m
Horizontal plane distribution: Uniform
	Height: Uniformly distributed between FFS and 300 m
Horizontal plane distribution: Uniform

	
	Orientation
	Random
	Random
	Random

	
	Physical characteristics (e.g., size)
	Material: Metal
Size: 40cm~150cm diagonal
	Material: Metal
Size: 40cm~150cm diagonal
	Material: Metal
Size: 40cm~150cm diagonal

	Sensing area
	In the cell coverage
	In the cell coverage
	In the cell coverage

	Min. BS – Sensing target distance(3D)
	10m
	10m
	10m



Proposal 1:  It is suggested to consider sensing modes with only gNB involved for UMi-AV, UMa-AV, and RMa-AV scenarios and the corresponding evaluation assumptions as in Table 1.


	OPPO [25]
	Table 2 Assumptions for UMi/UMa/RMa scenarios
	Parameters
	Value
	Value
	Value

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

	Sensing transmitters and receivers properties
	Layout:
· Hexagonal cell
· ISD=200m(UMi/UMi-AV), 500m(UMa/UMa-AV), 1732m(RMa/RMa-AV)
Vertical height:
· As a UE (outdoor only): 1.5m
· As a TRP: 10m(UMi/UMi-AV), 25m(UMa/UMa-AV), 35m(RMa/RMa-AV)
· As a UAV-UE (for UAV scenarios only): same distribution as UAV target
Horizontal:
· If being a TRP: Fixed location at hexagonal cell centers;
· otherwise: Uniformly random per hexagonal cell.

	Supported sensing modes
	mono-static, bi-static, multi-static

	Sensing target
	Outdoor/ indoor
	Outdoor

	
	3D mobility
	0, 3km/h, 160km/h (UAV only)

	
	3D distribution
	Vertical height: uniformly random in [1.5m, H], where
· H=1.5 for non-UAV scenarios
· H=300m for UAV scenarios.
Horizontal: arbitrary in hexagonal cell.

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Human:
· 1.8m*0.5m*0.5m (adult)
· 1m*0.5m*0.2m (child)
Vehicle:
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)
UAV:
· 0.5m*0.5m*0.5m

	Unintended/Environment objects
	Types
	For UAV scenarios: birds

	
	3D mobility
	30km/h, 120km/h

	
	3D distribution
	Vertical height: Uniformly random in [1m, 300m]
Horizontal: arbitrary in hexagonal cell.

	
	Orientation
	Vertical: 0-90°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Bird(UAV scenarios only):
· 0.2m*0.2m*0.2m

	Sensing area
	full area of target distribution

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m (for Tx-Rx in mono-static sensing only); 10m (for all other pairs)




	Lenovo [27]
	Proposal 3: For the UAV use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	RMa-AV, UMa-AV, UMi-AV in Error: Reference source not found

	Frequency band
	FR1

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

	Sensing transmitters and receivers properties
	BS and aerial-UE setting of any of the RMa-AV, UMa-AV, UMi-AV in Error: Reference source not found

	Sensing area
	- Cell layout setting in Table A.1-1 of Error: Reference source not found
- Within 30 meters (3D distance) around an aerial UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-3

	
	3D mobility
	Aerial-UE mobility setting in Table A.2.1-1 of Error: Reference source not found

	
	3D distribution
	I. Uniform 3D distribution within 1.5-300 meters altitude
II. Uniform within up to 30 meters 3-D distance around an aerial UE

	
	Orientation
	Random 2D orientation within horizontal plane

	
	Physical characteristics (e.g., size)
	UAV with example dimensions (0.7, 0.7, 0.3)m

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	Deployment limitations in Table A.1-1 of Error: Reference source not found

	Minimum 3D distances between multiple sensing targets
	1-10m




	ZTE [28]
	Proposal 2: Support the following evaluation parameter for sensing scenarios for UAV as sensing target
Table 2. Evaluation parameter for sensing scenarios for UAV as sensing target
	Parameters
	Value

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

	Cell layout
	Hexagonal grid, 19 macro sites, 3 sectors per site
ISD =200 m, optional larger ISD
	Hexagonal grid, 19 macro sites, 3 sectors per site
ISD =500 m, optional larger ISD (e.g., 1000m)
	Hexagonal grid, 19 macro sites, 3 sectors per site
ISD =1732 m, optional larger ISD

	Sensing transmitters and receivers properties
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations

	Supported sensing modes
	TRP monostatic and TRP bistatic as first priority
	TRP monostatic and TRP bistatic as first priority
	TRP monostatic and TRP bistatic as first priority

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	LOS/NLOS
	LOS
	LOS
	LOS

	
	3D mobility
	{30, 60, 160}km/h in horizontal plane, 0 km/h in vertical plane
Other velocity values in horizontal plane are FFS
	{30, 60, 160}km/h in horizontal plane, 0 km/h in vertical plane
Other velocity values in horizontal plane are FFS
	{30, 60, 160}km/h in horizontal plane, 0 km/h in vertical plane
Other velocity values in horizontal plane are FFS

	
	3D distribution
	Horizontal: uniform
Height: options from 36.777
· Uniformly distributed between 1.5m and 300m
· Fixed height value chosen from {50, 100, 200, 300} m
· Optional up to 600m
	Horizontal: uniform
Height: options from 36.777
· Uniformly distributed between 1.5m and 300m
· Fixed height value chosen from {50, 100, 200, 300} m
· Optional up to 600m
	Horizontal: uniform
Height: options from 36.777
· Uniformly distributed between 1.5m and 300m
· Fixed height value chosen from {50, 100, 200, 300} m
· Optional up to 600m

	
	Orientation
	Random (direction of velocity)
	Random (direction of velocity)
	Random (direction of velocity)

	
	Physical characteristics (e.g., size)
	Size (Length x Width x Height)
· Baseline:0.15m x 0.15m x 0.1m
· Other sizes are optional.
	Size (Length x Width x Height)
· Baseline:0.15m x 0.15m x 0.1m
· Other sizes are optional.
	Size (Length x Width x Height)
· Baseline:0.15m x 0.15m x 0.1m
· Other sizes are optional.

	Sensing area
	Select one center sector
[image: ]

	Minimum 3D distances between Tx and sensing target
	10m
	10m
	10m

	Minimum 3D distances between Rx and sensing target
	10m
	10m
	10m

	Minimum 3D distances between sensing targets
	10m
	10m
	10m




	MediaTek [31]
	Error: Reference source not found
Error: Reference source not found

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




	Qualcomm [33]
	Proposal 7: Support the following updates in the Evaluation parameter table for UAV sensing scenarios:

	Parameters
	Value

	Applicable communication scenarios
	UMA-AV (FR1 only), UMi-AV (FR1 & FR2), RMa-AV (FR1 only)

	System parameters
	Carrier frequency of FR1(3.5 GHz) & FR2 (28 GHz)
· For FR1, use as starting point the system parameters and the values from TR 36.777 for the RMa/Uma/Umi scenarios in Table A.1-1
· For FR2, use as a starting point the system parameters from TR 36.777 Table A.1-1 and TR 38.855 (Tables 6.1.1-1, 6.1.1-2, 6.1.1-4) with at least the following FR2-specific changes:
	Scenario
	UMi-AV

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

	Carrier frequency
	28 GHz

	Bandwidth
	100 MHz, 400 MHz

	SCS
	120 KHz

	UE antenna configuration
	Multi-panel configuration 1 and panel configuration a

	Total gNB Tx power
	37 dBm per panel

	gNB antenna configuration
	(M, N, P, Mg, Ng) = (4, 8, 2, 2, 2), (dH, dV) = (0.5, 0.5)λ, (dg,H,dg,V) = (4.0, 2.0)λ

	UE drop procedure
	100% outdoor uniformly distributed over the horizontal area

	UE mobility
	Outdoor: 3km/h

	gNB Noise Figure
	7 dB

	UE Noise Figure
	13 dB




	Sensing transmitters and receivers properties
	BSs and UEs in the corresponding communication scenario

	Supported sensing modes
	All 6 modes: TRP monostatic, TRP bistatic, Aerial UE monostatic, Aerial UE bistatic, TRP – Aerial UE bistatic, Aerial UE – TRP bistatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS (Tx-UAV, and UAV-Rx)
	· Alt1: LOS condition
· Alt2: LOS/NLOS condition based on LOS probability equation in TR36.777

	
	3D mobility
	horizontal plane only:
· Option 1: uniform between 3 and 160 km/h
· Option 2: 3 km/h, 30 km/h, 60 km/h, 160 km/h

Maximum flight height:
· Option 1: up to 300 m;
· Option 2: up to 600m

	
	3D distribution
	· Uniform with up to [1, 2, …, 5] targets per sector – only for the center site
· Height: Uniformly distributed between 1.5m and 300m

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	Size (Length x Width x Height):
· Option 1: [0.15m x 0.15m x 0.05m]
· Option 2: [1.5m x 1.5m x 0.5m]
· Option 3: [3m x 3m x 1m]

RCS modelling:
· FFS

	Unintended/Environment objects
	Types
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	Sensing area
	For TRP-monostatic and TRP-TRP bistatic:
· Same as center site layout
For TRP- aerial UE and aerial UE- aerial UE
· X meters 3-D distance around an Areal UE

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	· Minimum distance TRP – UAV: 10 m
· Minimum distance UAV – UAV: 10 m









Moderator Discussion: 


Proposal 4-1 (FL1)


Proposal 4-1:  (HIGH) For UAV sensing target scenarios, the following table is used as a starting point for deployment scenario parameters/value.
Note: Additional parameters, value/value ranges are not precluded.

Table x. Evaluation parameters for UAV sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa, RMa [38.901 7.2]

	Sensing transmitters and receivers properties
	TRPs and UEs locations in the corresponding communication scenario

	
	LOS/NLOS

	Supported sensing modes
	TRP monostatic, TRP bistatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Up to 160 km/h

	
	3D distribution
	Uniform, up to 300m.
[Density, FFS]

	
	Orientation
	Random

	
	Physical characteristics (e.g., size)
	UAV object type(s) [FFS]

	Unintended/Environment objects
	Types
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	Sensing area
	Based on cell layout

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS - UT distance per communication scenario



 

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	ZTE
	
	For Applicable communication scenarios, we prefer 36.777 which includes aerial UE configuration and associated channel modelling for UE with high height.
For sensing target mobility, we prefer to list a few candidates: {30, 60, 160}km/h in horizontal plane, 0 km/h in vertical plane
For sensing target distribution, we support the option of fixed target height (e.g., Fixed height value chosen from {50, 100, 200, 300} m) instead of uniformly distributing target height.
For sensing area: we prefer to select one sector as sensing area to simplify the simulation complexity.
New row:
We prefer to introduce a new row for cell layout. For UMa-AV scenario, the ISD can be extended to 1000m

	Spreadtrum
	
	For ‘Sensing target’s orientation’, ‘Random’ may not be clear enough. A specific distribution needs to be applied.
For ‘minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]’, distance between BS/UT and UAV is also important in our opinion.

	vivo
	No
	UAV seems to be prioritized than others. The parameters listed for each object should be equally treated.

	SONY
	
	For the applicable communication scenarios: we prefer TR 36.777 because it provides the detailed scenario, such as aerial UE configuration. Then we can reuse those parameters for the sensing target/unintended object. There is also a possibility to use aerial UE as the sensing receiver.
For sensing target parameters: Add “up to 300m altitude” to the row of 3D distribution. Explicitly describe the reference of parameter of sensing target as in TR 36.777.
For sensing mode: TRP-to-UE bi-static should not be precluded because this sensing mode could have large number of sensing receivers and get large number of sensing data (e.g., get various angle of reflection paths from sensing target).

	Tiami Networks
	
	Supporting sensing modes: I think we need to add UE-involved sensing modes as well.
Sensing Target: I think we need to add “number of targets”.


	Samsung
	
	For Sensing transmitters and receivers properties, our understanding is that the table focuses on defining applicable scenarios and the characteristics of sensing targets. In this context, LOS/NLOS seems to have somewhat mixed definitions of channel parameters. Therefore, we suggest defining LOS/NLOS after discussing the table.

For Supported sensing mode, the aerial UAV can act as a sensing entity. So, we don’t think only TRP centric sensing mode support is needed.

For 3D distribution, the UAV will be distributed taking both the horizontal and vertical planes into account. Therefore, we believe that a more specific methodology is needed. We would like to suggest the following modification:
“Uniform 2D distribution in a cell, first. And then, height distribution per UAV with
-	Height of UAV: Uniform distribution up to [300] m”

For Orientation, as we discussed above, the UAV in the air can be considered directional. Therefore, we prefer to discuss first which movement’s directionairity should be considered with the following options::
-	Option 1: horizontal and vertical
-	Option 2: horizontal only

For Minimum 3D distances between pairs of Tx/Rx/sensing target, multiple sensing targets can be distributed depending on the number of sensing target in scenarios. Then, the discussion for minimum 3D distance between sensing targets is needed.

	CATT, CICTCI
	
	Thanks FL. The direction is good. Some minor update:
For 3D mobility, we this it is reasonable to consider ~3 different speed for UAV, horizontal only: speed = 30, 60 (baseline), 160 km/h, uniformly random direction

For 3D distribution, we think UAV can be uniformly distributed in horizontal, but we need to carefully decide vertical position. Option 2 is preferred for simplicity.
· Option 1: uniformly distributed between 40m and 300m, or (optional) between 40m and 600m
· Option 2: 50m, 100m, 200m, 300m, (optional: 600m)

For sensing area, only for UAV, we need to define vetical domain space. And for horizontal, similar to ZTE, we think option 2 is considerable for simplicity
· Horizontal:
· Option 1: each cell of the cell layout
· Option 2: central cell of the cell layout
· Vertical: from 40m to 300m, or from 40m to 600m (optional)

For EO, we do not see strong need to keep it in UAV. Suggest to remove FFS.

	LGE
	
	TR 36.777 is more appropriate for UAV scenario. We can start from that. The related parameters can be reused as much as possible from TR 36.777. On top of that, we can add new parameters or values as needed

	Lenovo
	Comment
	Applicable communication scenarios: UMi-AV, UMa-AV, RMa-AV [38.901 7.2]
Sensing transmitters and receivers’ properties:  TRPs and Areal UEs locations in the corresponding communication scenario
Supported sensing modes:	TRP monostatic, TRP bistatic, TRP- (areal) UE bi static
Sensing Area: based on Cell layout or the areal UE position

	Ericsson
	
	The four sensing modes involving UEs should also be included.
For BS mono/bi-static mode, the last row means the min BS-UE distance per communication scenario is applied to min distance between Tx/Rx and UE. For the other four sensing modes, the min UE-target distance is FFS.
For sensing area, at low altitudes, the distribution area of the UAVs might have to exclude the indoor areas.

	EURECOM
	
	We have a concern for  random sensing orientation

	Xiaomi 
	Comments
	1.For 3D distribution, minimum height should be defined. For UAV distribution on horizontal domain, considering it as uniform distribution between minimum height[xxx] and 300m may be more appropriate. The specific value of minimum height can be further study. We are fine to define the density of sensing target if it descripts the number of sensing target per cell or site.
2.For min distance between, the min distance between Tx and Rx can reuse the parameter definition in current TR 36.777. And the min distance between Tx/Rx and sensing target and min distance between multi targets should be defined at least.


	Qualcomm
	
	Applicable communication scenarios: UMi-AV, UMa-AV, RMa-AV [38.901 7.2]
Supported sensing modes:	All 6 modes


	InterDigital
	
	Orientation can be based on a statistical distribution, e.g., uniform distribution.

	Huawei, HiSilicon
	
	In general, we still don’t believe UE especially the terrestrial UEs would help for sensing. 
Furthermore, it may not be good to debate on the applicable communication scenarios so much. After the sensing target dropping and channel modelling progress further, it would naturally result in which communication scenario is applicable. 
In addition, a row about LOS/NLOS condition for UAV as sensing target is missing

	MediaTek
	Comments 
	For the sensing mode, we think it is more restrictive to preclude the UE involved mode. As indicated in our contribution, the UE, e.g., CPE mounted in building, involved sensing mode also can as a complementary for TRP only involved mode and improve the sensing performance or extend the sensing coverage.



UPDATED Proposal 4-1-1 (FL2) 
The following table is updated based on comments and initial discussion. Entries highlighted in yellow reflect changes.

Proposal 4-1-1:  (HIGH) For UAV sensing target scenarios, the following table is used as a starting point for deployment scenario parameters/values.
Note: Additional parameters, value/value ranges are not precluded.

Table x. Evaluation parameters for UAV sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa, RMa [38.901 7.2]

	Sensing transmitters and receivers properties
	Rx/Tx Locations
	TRPs and UEs locations in the corresponding communication scenario

	
	LOS/NLOS
	LOS/NLOS

	
	Aerial UEs
	Per 36.777

	Supported sensing modes
	TRP monostatic, TRP bistatic [other modes FFS]

	Sensing target
	LOS/NLOS
	LOS condition

	
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Up to 160 km/h

	
	3D distribution
	Uniform, up to 300m.
[FFS Density]
[FFS Min Height]

	
	Orientation
	Uniform

	
	Physical characteristics (e.g., size)
	UAV object type(s) [FFS]

	
	Number of targets
	FFS

	Sensing area
	Based on cell layout

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS - UT distance per communication scenario for TRP mono/bi-static
FFS other sensing modes

	Minimum 3D distances between multiple sensing targets
	FFS

	[Unintended/Environment objects, e.g., types, characteristics, mobility, distribution, etc.]
	FFS



Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	
	With the agreement we made for defining sensing Tx and sensing Rx properties, for UAV case, we can just focus on the rows for sensing target and the minimum distance related and no need to further discuss the ‘applicable communication scenario’ and ‘Sensing transmitters and receivers properties’ and even ‘Supported sensing modes’ unless the updates to sensing Tx and sensing Rx properties is needed.
For rows regarding sensing target, although we have preference to have specific values or candidate specific values, the current content in FL’s proposed table looks fine to us. 

	Ericsson
	No
	We agreed in the first online session that aerial UEs can be considered, so we advise to put it in square brackets for now. We haven't discussed supported sensing modes and LOS/NLOS before. Therefore, all sensing modes and NLOS condition should also be considered. Number of targets can be deleted, which is only needed for calibration.
What has been discussed above are shown in red below.
Table x. Evaluation parameters for UAV sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa, RMa [38.901 7.2]

	Sensing transmitters and receivers properties
	Rx/Tx Locations
	TRPs and UEs locations in the corresponding communication scenario

	
	LOS/NLOS
	LOS/NLOS

	
	[Aerial UEs]
	Per 36.777

	Supported sensing modes
	TRP monostatic, TRP bistatic [other all sensing modes FFS]

	Sensing target
	LOS/NLOS
	LOS condition and NLOS condition

	
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Up to 160 km/h

	
	3D distribution
	Uniform, up to 300m.
[FFS Density]
[FFS Min Height]

	
	Orientation
	Uniform

	
	Physical characteristics (e.g., size)
	UAV object type(s) [FFS]

	
	Number of targets
	FFS

	Sensing area
	Based on cell layout

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS - UT distance per communication scenario for TRP mono/bi-static
FFS other sensing modes

	Minimum 3D distances between multiple sensing targets
	FFS

	[Unintended/Environment objects, e.g., types, characteristics, mobility, distribution, etc.]
	FFS




	Samsung
	
	Thanks FL for organization of tables. We have several comments for parameters.
Firstly, for the contents in table, our understanding is that the table focuses on defining applicable scenarios and the characteristics of sensing targets. We are not sure consideration of LOS/NLOS is needed at this time. LOS/NLOS seems related to channel parameters. In addition, LOS/NLOS is closely related to 3D distribution. If distribution method is not decided, it is difficult to define LOS/NLOS. Therefore, we would like to suggest discussing 3D distribution first and then defining LOS/NLOS.

For LOS/NLOS in sensing target, as we commented above, our understanding is table focuses on defining applicable scenarios and the characteristics of sensing targets. So, we would like to suggest to discuss LOS/NLOS condition after defining sensing target’s 3D distribution (in here, UAV height).
Meanwhile, as described in our contribution (R1-2404127), channel model need to consider to various application and environment. If only LOS condition is considered, we are concerned that the usability of the channel model may be limited. In addition, there are clear LOS probability definitions for each scenarios in TR 36.777.

For 3D distribution, the UAV will be distributed taking both the horizontal and vertical planes into account. Therefore, we believe that a more specific methodology is needed. We would like to suggest the following modification:
“Uniform 2D distribution in a cell, first. And then, height distribution per UAV with
-	Height of UAV: Uniform distribution up to [300] m”

For Orientation, as we discussed above, the UAV in the air can be considered directional. Therefore, we prefer to discuss first which movement’s directionairity should be considered with the following options::
-	Option 1: horizontal and vertical
-	Option 2: horizontal only

For Minimum 3D distances between pairs of Tx/Rx/sensing target, multiple sensing targets can be distributed depending on the number of sensing target in scenarios. Then, the discussion for minimum 3D distance between sensing targets is needed.

	ZTE
	
	For sensing area, as we commented in round 1 discussion, we share similar view with CATT,for simplicity, we suggest to add one more option (only in one center sector):
· Option 1: based on cell layout
· Option 2: based on one center sector

For 3D mobility of target, we also prefer to list the distribution for both horizontal plane and vertical plane. e.g., 
· Horizontal: uniform
· Height: options from 36.777 
· Uniformly distributed up to 300m
· Fixed height value chosen from {50, 100, 200, 300} m

For 3D mobility, both horizontal plane and vertical plane should be clearly defined, e.g., {30, 60, 160}km/h in horizontal plane, 0 km/h in vertical plane.



ROUND#2 Proposal 4-1-2 (FL2) – FOR ONLINE DISCUSSION
The following table is updated based on comments and initial discussion. Entries highlighted in yellow reflect changes.

Proposal 4-1-2:  (HIGH) For UAV sensing target scenarios, the following table is used as a starting point for deployment scenario parameters/values.
Note: Additional parameters, value/value ranges are not precluded.

Table x. Evaluation parameters for UAV sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa, RMa [38.901 7.2]

	Sensing transmitters and receivers properties
	Rx/Tx Locations
	TRPs and UEs locations in the corresponding communication scenario

	
	LOS/NLOS
	LOS/NLOS

	
	[Aerial UEs]
	[36.777 as a starting point]

	Supported sensing modes
	TRP monostatic, TRP bistatic [other modes FFS]

	Sensing target
	LOS/NLOS
	LOS condition

	
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Up to 160 km/h 
[FFS specific velocity(ies)]
[FFS vertical plane]

	
	3D distribution
	Uniform, [min. height] up to 300m.


	
	Orientation
	Uniform

	
	Physical characteristics (e.g., size)
	UAV object type(s) [FFS]

	Sensing area
	Based on cell layout

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

	Minimum 3D distances between multiple sensing targets
	[10m]

	[Unintended/Environment objects, e.g., types, characteristics, mobility, distribution, etc.]
	FFS




Topic #3: Automotive sensing target scenarios

The related proposals are copied below.

	Company
	Views

	EURECOM [3]
	Table 14. Evaluation parameters for automotive vehicles use cases
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa

	TRP and UE antenna modelling
	Follow TR 37.885

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

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	140km/h

	
	3D distribution
	Uniform

	
	Height
	3m

	
	LOS/NLOS
	LOS and NLOS

	Minimum 3D distances between Tx and sensing target
	0m




	Huawei
	Proposal 2: Agree on the evaluation parameters for highway scenario as in Error: Reference source not found.
Table 15 Evaluation parameters for vehicles in highway scenario
	Parameters
	highway

	Applicable communication scenarios
	TR37.885 for V2X communication

	Sensing transmitters and receivers properties
	BS antenna height:35m

	Supported sensing modes
	TRP mono-static, TRP-TRP bi-static

	Cell layout
	Macro only (straight line BS placement with Road configuration in TR37.885.)
ISD: 1732m

	Sensing target
(i.e., Vehicles)
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS
	LOS condition

	
	3D mobility
	Vehicle speed in each lane is as follows:
-	Speed in Lane 1: 80km/h
-	Speed in Lane 2: 100km/h
-	Speed in Lane 3: 140km/h
-	Speed in Lane 4: 40km/h
-	Speed in Lane 5: 30km/h
-	Speed in Lane 6: 20km/h
-	All the vehicles in the same lane have the same speed.

	
	3D Distribution
	Vehicle type distribution: [20]% vehicle type 1, [60]% vehicle type 2, [20]% vehicle type 3

	
	Density
	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}

	
	Orientation
	Along with the lane direction

	
	Physical characteristics (e.g., size)
	Three vehicle types are defined as follows:
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters

	Environment objects
	Types
	ground

	
	3D mobility
	0

	
	3D distribution
	The same as the road configuration

	
	Orientation
	vertical

	
	Physical characteristics (e.g., size)
	24m*2km, the road configuration in TR 37.885

	[sensing area]
	The same as cell layout

	Min 2D distance
	BS-target
	35 m



Proposal 3: Agree on the evaluation parameters for urban grid scenario as in Error: Reference source not found.
Table 16 Evaluation parameters for vehicles in urban grid scenario
	Parameters
	Urban grid

	Applicable communication scenarios
	TR37.885 for V2X communication

	Sensing transmitters and receivers properties
	BS antenna height
	25m, 5m(optional)


	
	UT location
(i.e., pedestrian UEs as the sensing transmitter/receiver)
	Outdoor/indoor

	Outdoor

	
	
	LOS/NLOS between UT and BS
	LOS and NLOS

	
	
	Height
	1.5m

	
	UT Mobility
	3 km/h

	
	UT Distribution
	Uniform in sidewalk and 10 UTs per cell.

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

	Cell layout
	Road configuration in Figure A-1 in TR 37.885 and BS placement at the top right corner of each sidewalk as depicted in Error: Reference source not found.
East-West direction / North-South direction:
Inter-BS distance in East-west direction: 250m
Inter-BS distance in North-south direction:433m

	Sensing target
(Vehicles)
	Outdoor/indoor
	outdoor

	
	LOS/NLOS
	LOS and NLOS

	
	3D mobility
	Vehicle speed in each lane is as follows:
In the East-West direction:
-	Speed in Lane 1: 60km/h
-	Speed in Lane 2: 50km/h
-	Speed in Lane 3: 25km/h
-	Speed in Lane 4: 15km/h
In the North-South direction:
-	0 km/h in all the lanes.

	
	3D distribution
	Vehicle type distribution: [20]% vehicle type 1, [60]% vehicle type 2, [20]% vehicles type 3

	
	Density
	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}

	
	orientation
	Along with the lane direction

	
	Physical characteristics (e.g., size)
	Three vehicle types are defined as follows:
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters

	Environment objects
	Type
	Type-2 EO: wall, ground

	
	mobility
	0

	
	3D distribution
	Green block configuration in  Error: Reference source not found

	
	Orientation
	Type2 EO: Ground: vertical. Wall: horizontal

	
	Physical characteristics (e.g., size)
	Type2 EO:
Wall: 413m x 230m x 20m
Ground: the same as the road configuration

	[Sensing area]
	The same as the cell layout

	
Minimum 3D distances between pairs of Tx/Rx/sensing target
	BS - UT
	25m

	
	BS- target
	25m

	
	BS- object
	3m

	
	target-UT
	0.5m

	
	target-object
	3m

	
	object-UT
	0.5m





	Nokia [6]
	Proposal 5:	Define evaluation parameters Highway-Auto and Urban Grid-Auto scenarios to be studied as part of Rel-19 ISAC channel modelling study.

[bookmark: _Ref166018822]Table 17: Proposed evaluation parameters for automobile detection and tracking in highway deployments.
	Parameters
	Value

	Applicable communication scenarios
	V2X Highway scenario [3]

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic, UL/DL bistatic TRP monostatic, UE monostatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Max speeds up to 140 km/h

	
	3D distribution
	Clustered dropping

	
	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]
	



[bookmark: _Ref166018823]Table 18: Proposed evaluation parameters for automobile detection and tracking in urban grid deployments
	Parameters
	Value

	Applicable communication scenarios
	V2X urban grid

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic, UL/DL bistatic TRP monostatic, UE monostatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	60 km/h

	
	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]
	



Proposal 6:	Use the evaluation parameters proposed in Table 17 and Table 18 for Highway-Auto and Urban Grid-Auto scenarios respectively in Rel-19 ISAC channel modelling study.


	Spreadtrum [7]
	Evaluation parameters for automotive vehicles
	Parameters
	Values for UMi, UMa and RMa
	Values for highway
	Values for urban grid

	Supported sensing modes
	TRP mono-static, TRP-TRP bi-static, TRP-UE bi-static, UE-TRP bi-static, UE mono-static, UE-UE bi-static

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	<= 120km/h
	<= 140km/h
	<= 60km/h

	
	3D distribution
	Uniform distributed in lanes
	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}

	
	Orientation
	Uniformly distributed on [0,360] degree in horizontal plane
	In the direction of the lanes

	
	Physical characteristics (e.g., size)
	5m*2m*1.6m

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


Proposal 5: Adopt Table 2.3 on evaluation parameters for automotive vehicles.


	Samsung [8]
	Proposal 11	For automotive vehicle as sensing target, RAN1 discuss the detailed cell layout and geometries for urban grid and highway scenarios
Proposal 12	RAN1 considers all the 5 scenarios for the case of automotive vehicles as sensing target
Proposal 13	For automotive vehicle as sensing target, RAN1 study how to model the sensing target with Table 9 as starting point
Table 9. Evaluation parameter for Automotive vehicles
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa, Urban grid, Highway

	Sensing transmitters and receivers properties
	Distributed BS and UE based on TR 38.901, TR37.885 and TR36.885

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Velocity
· Option 1: Uniform distribution in the range of [0] – [140] km/h
· Option 2: Fixed velocity – [0, 20, 30, 40, 80, 100 and 140] km/h

	
	3D distribution
	Uniform 2D distribution in a cell (for UMa, UMi and RMa) Uniform 2D distribution taking into account direction in a lane of grid (for Urban grid and Highway referring to section 6.1.2 in [4])

	
	Orientation
	Directionality
· horizontal only

	
	Physical characteristics (e.g., size)
	Size
· passenger vehicle: length 5 m, width 2.0 m, height 1.6 m
· truck/bus: length 13 m, width 2.6 m, height 3 m

	Unintended/Environment objects
	Types
	EO modeling types
· Option 1: EO-type 1
· Option 2: EO-type 2
· Option 3: EO-type 1 and 2
EO types
· FFS EO-type 1: other car, human, UAV, tree
· FFS EO-type 2: buildings, ground

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target : [35] m
For UMa and UMi,
· between sensing targets (passenger car) : [5] m + minimum distance
· between sensing targets (truck/bus) : [11] m + minimum distance
· FFS minimum distance
For urban grid and highway
· between sensing targets : 2 m and exponential random variable with the average of the speed * 2 sec (referring to [4])
FFS Tx/Rx – unintended object
FFS between unintended objects




	Vivo [9]
	Error: Reference source not foundError: Reference source not found
Error: Reference source not foundError: Reference source not found
Table 19: Detailed evaluation parameters for UMa
	Parameters
	Value

	Applicable communication scenarios
	UMa

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT mobility. Only consider outdoor UT as sensing  transmitters and/or receivers.

	
	Layout
	Hexagonal grid, 19/7 macro sites, 3 sectors per site (ISD = 500m)

	
	TRP Height
	25m

	
	UT location
	outdoor/indoor
	Outdoor

	
	
	Indoor UT ratio
	0%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human
	UAV
	Automotive vehicle

	
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	3km/h
FFS: other motions, such as fall down, gesture, etc.
	 < 160 km/h
	 15km/h ~ 60km/h

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
- [0.75m ~ 0.9m] (the height of human body centroid)
	Uniform in XY-plane,
Uniform in vertical, up to 300 m
	Uniform in lanes.


	
	Orientation
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion
	1.6m x 1.5m x 0.7m
RCS characteristic: up to the outcome of RCS discussion
	Car : 5m x 2m x 1.6m
Truck/bus : 13m x 2.6m x 3m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Building, ground

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Building
	FFS
	Concrete
	FFS

	
	
	Ground
	FFS
	Concrete
	FFS

	[Sensing area]
	The whole area.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. TRP - UT distance : 43m



[bookmark: _Ref165994111]Table 20x: Detailed evaluation parameters for UMi
	Parameters
	Value

	Applicable communication scenarios
	UMi

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT mobility. Only consider outdoor UT as sensing  transmitters and/or receivers.

	
	layout
	Hexagonal grid, 19/7 macro sites, 3 sectors per site (ISD = 500m)

	
	TRP Height
	10m

	
	UT location
	outdoor/indoor
	Outdoor

	
	
	Indoor UT ratio
	0%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human
	UAV
	Automotive vehicle

	
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	3km/h
FFS: other motions, such as fall down, gesture, etc.
	 < 160 km/h
	 15km/h ~ 60km/h

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
- [0.75m ~ 0.9m] (the height of human body centroid)
	Uniform in XY-plane,
Uniform in vertical, up to 300 m
	Uniform in lanes.


	
	Orientation
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion
	1.6m x 1.5m x 0.7m
RCS characteristic: up to the outcome of RCS discussion
	Car : 5m x 2m x 1.6m
Truck/bus : 13m x 2.6m x 3m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Building, ground

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Building
	FFS
	Concrete
	FFS

	
	
	Ground
	FFS
	Concrete
	FFS

	[Sensing area]
	The whole area.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. TRP - UT distance : 14m




	LG [11]
	Table 21 Evaluation parameters for sensing automotive vehicles as a target
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa described in TR38.901
Highway, urban grid described in TR36.885

	Sensing transmitters and receivers properties
	TRP or UE for a transmitter
TRP or UE for a receiver
Properties of TRP and UE described in TR38.901 and TR36.885

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	UE speed described in TR36.885 for each evaluation scenario

	
	3D distribution
	UE location/distribution described in TR36.885 for each evaluation scenario

	
	Orientation
	No need to define

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of the automotive vehicles

	Environment objects (EO)
	Types
	EO type 1 – ground, building
EO type 2 – human, hazardous object on the road

	
	3D mobility
	Nominal human speed

	
	3D distribution
	UE location/distribution described in TR38.901 for human
Location of buildings described in TR36.885

	
	Orientation
	Orientation of buildings described in TR36.885

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of human and buildings

	Sensing area
	2D space represented by a circle with a radius and a center of coordinate (latitude, longitude)

	Minimum 3D distances between pairs of Tx/Rx/sensing target/EO
	Rayleigh distance (Z=2D2/λ), where D is the size of a sensing target




	CATT [12]
	[bookmark: _Ref165212971]Table 22 Evaluation parameter template for sensing automotive vehicles
	Parameters
	Value

	Applicable communication scenarios
	Highway, Urban grid, UMa, UMi, RMa

	Sensing transmitters and receivers properties
	The same as BS and/or pedestrian UE and/or vehicle UE and/or RSU (when deployed) for communication
RSU deployment refers to TR 38.859

	Supported sensing modes
	All 6 sensing modes defined in SID

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Horizontal:
· For Highway, reuse the vehicle mobility defined in TR 37.885 for highway scenario
· For Urban grid, reuse the vehicle mobility defined in TR 37.885 for Urban grid
· FFS UMa, UMi, RMa, e.g., whether to adopt characteristics of vehicle from highway scenario
Vertical: N/A

	
	3D distribution
	Horizontal:
· For Highway, reuse the vehicle UE dropping options defined in TR 37.885 for highway scenario
· For Urban grid, reuse the vehicle UE dropping options defined in TR 37.885 for Urban grid
· FFS UMa, UMi, RMa, e.g., whether to adopt characteristics of vehicle from highway scenario
Vertical: N/A
The sensing target is random selected from the dropped vehicle UEs
The maximum total number of sensing target: [N] per sensing area

	
	Orientation
	FFS, pending on progress of RCS modeling

	
	Physical characteristics (e.g., size)
	Two types of vehicles as sensing target (Length x Width x Height):
· Type 1 (passenger vehicle): 5.0m x 2.0m x 1.6 m
· Type 2 (truck/bus): 13m x 2.6m x 3m

	[Unintended/Environment objects]
	Types
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	Horizontal: within the highway/road
Vertical: on the ground

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Between BS and sensing target (i.e., vehicle):
· 2D: 35m, as defined in TR 37.885/TR 36.885
· 3D: calculated based on minimum 2D distance, if needed
Between pedestrian UE and sensing target (i.e., vehicle):
· 2D: 3.5m, assuming sidewalk = 3m and lane width = 4m
· 3D: the same as 2D
Between RSU and sensing target (i.e., vehicle)
· 2D: [0.5m], assuming lane width = 4m, and vehicle width = 3m, and RSU is located along the both sides of the highway as in TR 38.859
· 3D: calculated based on minimum 2D distance, if needed
Between vehicle UE and sensing targets (i.e., vehicles):
· 2D: reuse the vehicle UE dropping rules defined in TR 37.885, i.e., 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}
· 3D: the same as 2D
Between different sensing targets (i.e., vehicles): the same as between vehicle UE and sensing target
· 2D: reuse the vehicle UE dropping rules defined in TR 37.885, i.e., 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}
· 3D: the same as 2D




	CMCC [14]
	[bookmark: _Hlk166232082]Table 5: Evaluation parameter for V2X sensing scenario.
	Parameters
	Value

	Applicable communication scenarios
	Urban grid for V2X
	Highway for V2X

	Sensing transmitters and receivers properties
	Both BS and UE can be used as sensing transmitter and receiver

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

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Vehicle
	Vehicle is dropped as Option B in Error: Reference source not found
-	Vehicle type distribution: 20% vehicle type 1, 60% vehicle type 2, 20% vehicles type 3.
-	Vehicle speed in each lane is as follows:
-	In the East-West direction:
-	Speed in Lane 1: 60km/h
-	Speed in Lane 2: 50km/h
-	Speed in Lane 3: 25km/h
-	Speed in Lane 4: 15km/h
-	In the North-South direction:
-	0 km/h in all the lanes.
	Vehicle is dropped as Option B in Error: Reference source not found
-	Vehicle type distribution: 20% vehicle type 1, 60% vehicle type 2, 20% vehicles type 3.
-	Vehicle speed in each lane is as follows:
-	In the East-West direction:
-	Speed in Lane 1: 60km/h
-	Speed in Lane 2: 50km/h
-	Speed in Lane 3: 25km/h
-	Speed in Lane 4: 15km/h
-	In the North-South direction:
-	0 km/h in all the lanes.

	
	Pedestrian
(Adult)
	Size (Length x Width x Height): 0.5m x 0.5m x 1.75m
Velocity: 5km/h
	Size (Length x Width x Height): 0.5m x 0.5m x 1.75m
Velocity: 5km/h

	
	Animal
(Sheep/deer)
	-
	Size (Length x Width x Height): 1.5m x 0.5m x 1 m
Velocity: 5km/h

	Carrier frequency
	4 GHz

	System bandwidth
	100 MHz

	Cell Layout
	Layout
	Baseline: Macro only (with the road configuration in Figure A-1 in Error: Reference source not found and BS placement as depicted in Figure A.1.3-1 in Error: Reference source not found)
[image: ]           [image: 图片包含 游戏机, 花, 瓶子

描述已自动生成]
Figure A-1 in Error: Reference source not found   Figure A.1.3-1 in Error: Reference source not found
	Baseline: Macro only (straight line BS placement with Road configuration in Error: Reference source not found)
[image: ]
Figure A-2 in Error: Reference source not found

	
	Number of lanes
	2 in each direction (4 lanes in total in each street)
	3 in each direction (6 lanes in total in the highway)

	
	Lane width
	3.5 m
	4 m

	
	Inter-BS distance
	Inter Macro: 500m
	Inter Macro: 1732m, 500m (optional)

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

	Note:
- Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
- Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
- Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters


Proposal 4: For detecting or tracking of automotive vehicles, humans, and objects creating hazards on roads, the evaluation parameter of urban grid and highway are summarized in Table 5.


	Sony [18]
	Proposal 5 Introduce physical characteristics parameters of automotive vehicles as the sensing target, such as of the RCS and size/dimension.
Proposal 6: Introduce the parameters/values and its assumption as shown in Table 2 for the deployment scenario of automotive vehicles.
	Parameters
	Value

	Applicable communication scenarios
	Highway, Urban grid

	Sensing transmitters and receivers properties
	Reuse the hardware assumption of applicable communication scenario

	Supported sensing modes
	All sensing modes

	Sensing target (Automotive vehicle)
	Outdoor/indoor
	Outdoor

	
	3D mobility and distribution [10][11]
	1) Highway
100% in vehicles
Average inter-vehicle distance (between two vehicles’ center) in the same lane is 0.5sec or 1sec * average vehicle speed (average speed: 100-300km/h)

2) Urban grid
Urban grid model (car lanes and pedestrian/bicycle sidewalks are placed around a road block. 2 lanes in each direction, 4 lanes in total, 1 sidewalk, one block size: 433m x 250m)
Average inter-vehicle distance (between two vehicles’ center) in the same lane is 1sec * average vehicle speed (average speed 15 – 120km/h)

NOTE: vehicle could be treated as UE and/or sensing target.

	
	Orientation
	[N/A]

	
	Physical characteristics (e.g., size) Error: Reference source not found, [12][13]
	Average RCS: [10 to 25] dBsm

Size/Dimension:
- medium [4.7 m x 1.7 m x 1.5 m],
- large [12 m x 2.5 m x 3.8 m]

	Unintended/Environment objects
	Types
	Pedestrian (human), non-motor vehicles (bicycle)

	
	3D mobility and distribution [10][11]
	2) Urban grid
Pedestrian/bicycle dropping: average distance between pedestrians/bicycles is 20m
Bicycle speed: [around 15 km/h]
Pedestrian speed: 3 km/h

	
	Orientation
	[N/A]

	
	Physical characteristics (e.g., size) Error: Reference source not found, [12]
	Bicycle RCS: [0 to 10] dBsm'
Pedestrian RCS: [-5 to 5] dBsm


Proposal 7: For the deployment scenario of automotive vehicles : Prioritize highway and urban grid as the applicable communication scenario.


	AT&T [19]
	
Proposal 4: RAN1 adopt evaluation parameters per Table 2 scenarios for Automotive sensing targets, as a starting point.

Table 2. Evaluation parameters for Automotive sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa

	Sensing transmitters and receivers properties (Highway, Urban grid, per [37.885]
	BS antenna height dependent upon the communication scenario

	
	LOS/NLOS [FFS ratio]

	
	Minimum 3D distance [10m] between Tx and Rx

	
	BS/TRP locations as transmitters/receivers

	Supported sensing modes
	All [FFS priority for sensing modes]

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Up to 140km/h as defined in communication scenarios

	
	3D distribution
	Defined in communication scenarios, e.g., per [TR 37.885 section 6.1.2]

	
	Orientation
	Horizontal plane/lanes of traffic

	
	Physical characteristics (e.g., size)
	Type 1/2/3 per [37.855]

	Unintended/Environment objects
	Types
	Other vehicles, humans, stationary objects/other moving objects

	
	3D mobility
	Stationary to 140km/h

	
	3D distribution
	Per [TR 37.885 section 6.1.2]




	NVIDIA [20]
	Proposal 4: For the urban grid defined for V2X in TR 37.885, the scene geometry can be described by including assumption on building height, and assumptions on the materials for the buildings and roads can be included.
Proposal 5: Agree on the evaluation parameters for urban grid scenario as in Table 1.
Table 1: Evaluation parameters for vehicles in urban grid scenario
	Parameters
	Value

	Applicable communication scenarios
	Urban grid defined for vehicles in TR 37.885

	Sensing transmitters and receivers properties
	BS with 25 m height; outdoor UE with 1.5 m height

	Supported sensing modes
	Bistatic; monostatic

	Sensing target (vehicle)
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Based on TR 37.885, in the East-West direction:
-	Speed in Lane 1: 60km/h
-	Speed in Lane 2: 50km/h
-	Speed in Lane 3: 25km/h
-	Speed in Lane 4: 15km/h
In the North-South direction:
-	0 km/h in all the lanes.

	
	3D distribution
	Based on TR 37.885, vehicles are dropped according to the following process:
-	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}.
-	All the vehicles in the same lane have the same speed.
-	Vehicle type distribution: 20% vehicle type 1, 60% vehicle type 2, 20% vehicles type 3.

	
	Orientation
	Same as the orientation of the corresponding lane

	
	Physical characteristics (e.g., size)
	Based on TR 37.885, three vehicle types are defined as follows:
-	Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
-	Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
-	Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters

	[Unintended/Environment objects]
	Types
	Building walls; ground

	
	3D mobility
	N/A

	
	3D distribution
	Based on urban grid defined for vehicles in TR 37.885

	
	Orientation
	Based on urban grid defined for vehicles in TR 37.885

	
	Physical characteristics (e.g., size)
	Building size: 413m x 230m x 24m
Building material: Concrete
Ground material: Medium dry ground

	[Sensing area]
	Urban grid defined for vehicles in TR 37.885

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Use min distances defined for communication scenario as a starting point




	Tiami Networks [21]
	Table 23. Evaluation Parameters for AV in Highway and Urban Grid scenarios
Parameters
Value
Outdoor scenario
Urban Grid
Highway
Cell layout
Same as Table 6.1.3.-1 in  CITATION 3GP2 \l 1033 [4]
Same as Table 6.1.3.-1 in  CITATION 3GP2 \l 1033 [4]
Sensing TX and RX properties
BS height 
Same as Table 6.1.4-1 in   CITATION 3GP2 \l 1033 [4]
Same as Table 6.1.4-1 in   CITATION 3GP2 \l 1033 [4]

UE hight 
Same as Table 6.1.4-1 in   CITATION 3GP2 \l 1033 [4]
Same as Table 6.1.4-1 in   CITATION 3GP2 \l 1033 [4]

UE mobility
Same as Sec. 6.1.2 in  CITATION 3GP2 \l 1033 [4]

UE distribution
Same as Sec. 6.1.2 in  CITATION 3GP2 \l 1033 [4]

Minimum 2D Tx-RX distance
10m
35m
Supported sensing modes
TRP
(M)

UE
(M)

TRP-TRP
TRP-UE
UE-TRP
UE-UE
LOS/NLOS (Target-X link)
LOS and NLOS
LOS and NLOS
LOS and NLOS
LOS and NLOS
LOS and NLOS
LOS and NLOS
Sensing target
UAV
Outdoor/indoor
Outdoor

3D mobility
Same as Sec. 6.1.2 in  CITATION 3GP2 \l 1033 [4]

3D distribution
Same as Sec. 6.1.2 in  CITATION 3GP2 \l 1033 [4]

Size
Same as Sec. 6.1.2 in  CITATION 3GP2 \l 1033 [4]

Material
Metal

Minimum 3D distances of Tx/Rx to sensing target
UMi
10m
10m
10m
10m
10m
10m
10m
10m


UMa
10m
10m
10m
10m
10m
10m
10m
10m
EO
Types
AV
Building

Size
Same as Sec. 6.1.2 in  CITATION 3GP2 \l 1033 [4]
10mx15mx10m

Material
Metal
Concrete/glass

3D distribution
Same as Sec. 6.1.2 in  CITATION 3GP2 \l 1033 [4]
Uniform

3D mobility

-

Minimum 2D distances between pairs of Tx/Rx and EO
Same as sensing target values



	Xiaomi [22]
	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





	CAICT [24]
	[bookmark: _Hlk166271447]Table 24 Evaluation assumptions for automotive vehicles outdoors
	Parameters
	Value

	Applicable communication scenarios
	Highway
	Urban-grid

	Cell layout
	BSs deployed method:
Optiona1: BSs are located along the highway 35m away with 1732m ISD
[image: ]
Option2: BSs are located with wrap around method of 19*3 hexagonal cells with 500m ISD
[image: ]
UE type RSU are uniformly allocated with 100m spacing in the middle of the highway;
Road configuration can be referred to Table A.1.2-1 TR 36.885.
	BSs are deployed with wrap around method(FR1 ISD = 500m; FR2 ISD=200m or 500m);[image: ]
UE type RSU are deployed at the center of intersection;
Road configuration can be referred to Table A.1.2-1 TR 36.885.

	Carrier frequency
	FR1:4 GHz
FR2:30 GHz for ISD=500m case
	FR1:4 GHz
FR2:30 GHz

	SCS
	FR1:30KHz
FR2:120KHz
	FR1:30KHz
FR2:120KHz

	Bandwidth
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz

	Supported sensing modes
	TRP-TRP bistatic/TRP monostatic;
UE-UE bistatic/UE monostatic/TRP-UE bistatic (UE type RSU)
	TRP-TRP bistatic/TRP monostatic;
UE-UE bistatic/UE monostatic/TRP-UE bistatic (UE type RSU)

	Sensing transmitter and receiver (both BS type or BS type RSU)
	Height
	FR1：
Option1:25 m
Option2:35 m
FR2：25 m
	25 m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total BS Tx power
	FFS
	FFS

	
	BS receiver noise figure
	FR1: 5dB
FR2:10dB
	FR1: 5dB
FR2:10dB

	Sensing transmitter and receiver (both UE type RSU)
	Height
	5m
	5m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total UE Tx power
	FFS
	FFS

	
	UE receiver noise figure
	FFS
	FFS

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	Absolute vehicle speed :140 km/h or 70 km/h
The same speed in all the lanes in one simulation.
	Absolute vehicle speed :15 km/h or 60 km/h
The same speed in all the lanes in one simulation.

	
	3D distribution
	Average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed.
The same density in all the lanes in one simulation.
	Average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed.
The same density in all the lanes in one simulation.

	
	Orientation
	Along the lane direction
	Along the lane direction

	
	Physical characteristics (e.g., size)
	Material: Metal
Size: passenger vehicle: 5m×2m×1.6m; truck/bus: 13m×2m×3m
	Material: Metal
Size: passenger vehicle: 5m×2m×1.6m; truck/bus: 13m×2m×3m

	Sensing area
	In the cell coverage
	In the cell coverage

	Min. BS – Sensing target distance(3D)
	35m
	35m



Proposal 2:  It is suggested to consider sensing modes with gNB and RSU involved for vehicles sensing in highway and urban-grid scenarios and the corresponding evaluation assumptions as in Table 2.


	OPPO [25]
	Table 3 Assumptions for Urban grid and High-way scenarios
	Parameters
	Value
	

	Applicable communication scenarios
	Urban grid
	High-way/Railway

	Sensing transmitters and receivers properties
	[image: ]
TRP Layout:
· Hexagonal cell
· ISD=500m
· Road grid=250m*433m
Vertical height:
· 1.5m(UE, outdoor only)
· 25m(TRP)
Horizontal:
· Uniformly random in area not occupied by rectangular buildings, if height=1.5m
· Fixed location at hexagonal cell centers, if height=25m
	High-way:
[image: ]
HST:
[image: ]

TRP Layout:
· Hexagonal cell
· ISD=1732m
Vertical height:
· 1.5m(UE, outdoor only)
· 35m(TRP)
Horizontal:
· Uniformly random over straight-line, if height=1.5m
· Fixed location as figure shows, if height=35m

	Supported sensing modes
	mono-static, bi-static, multi-static
	mono-static, bi-static, multi-static

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	0, 3km/h, 30km/h, 120km/h
	0, 3km/h, 30km/h, 120km/h

	
	3D distribution
	Vertical height:
· 1m
Horizontal:
· arbitrary over straight-line.
	Vertical height:
· 1m
Horizontal:
· arbitrary over straight-line.

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Vehicle:
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)
	Vehicle:
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)

	Unintended/ Environment objects
	Types
	Human, animal
	Human, animal, rocks

	
	3D mobility
	0, 3km/h
	0, 3km/h

	
	3D distribution
	Vertical height: 1m
Horizontal: arbitrary
	Vertical height: 1m
Horizontal: arbitrary

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Human:
· 1.8m*0.5m*0.5m (adult, animal)
· 1m*0.5m*0.2m (child)

	Human:
· 1.8m*0.5m*0.5m (adult, animal)
· 1m*0.5m*0.2m (child)
Rocks
· 1m*1m*1m

	Sensing area
	full area of target distribution
	full area of target distribution

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m (for Tx-Rx in mono-static sensing only); 10m (for all other pairs)
	0m (for Tx-Rx in mono-static sensing only); 10m (for all other pairs)




	Toyota [26]
	
Proposal 2: For automotive vehicle use cases, RAN1 to leverage the urban grid and highway scenarios in TR 37.885 as a starting point.
Proposal 3: For automotive vehicle use cases in urban grid scenarios, RAN1 to consider at least pedestrians as unintended objects and consider at least buildings as environment objects (FFS: other unintended objects and other environment objects).
Proposal 4: For automotive vehicle use cases in urban grid and highway scenarios, RAN1 to consider evaluation parameter values defined in Table 2 as a starting point.
Table 25. Evaluation parameter values for automotive vehicle use cases in urban grid and highway scenarios
	Parameters
	Value
	Value

	Applicable communication scenarios
	Urban grid
	Highway

	Sensing transmitters and receivers properties
	Sensing transmitters and receivers are selected from BSs, vehicle UEs, UE-type RSUs, and/or pedestrian UEs in the communication scenario.
	Sensing transmitters and receivers are selected are selected from BSs, vehicle UEs, and/or UE-type RSUs in the communication scenario.

	Supported sensing modes
	All of the six sensing modes
	All of the six sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	Reuse vehicle UE dropping model Option A and/or Option B UE for urban grid scenario in TR 37.885:

Option A:
· Vehicle speed is 60 km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.

Option B:
· In the East-West direction:
· Speed in Lane 1: 60km/h
· Speed in Lane 2: 50km/h
· Speed in Lane 3: 25km/h
· Speed in Lane 4: 15km/h
· In the North-South direction:
· 0 km/h in all the lanes
· No vehicles are dropped at the intersections in the North-South direction. Vehicles do not change their direction at the intersection

	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.

Option B:
· Speed in Lane 1: 80 km/h
· Speed in Lane 2: 100 km/h
· Speed in Lane 3: 140 km/h
· Speed in Lane 4: 40 km/h
· Speed in Lane 5: 30 km/h
· Speed in Lane 6: 20 km/h

	
	3D distribution
	Reuse vehicle UE dropping model Option A and/or Option B for urban grid scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
· Vehicle type distribution is not dependent of the lane.
	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
· Vehicle type distribution is not dependent of the lane.

	
	Orientation
	See 3D mobility
	See 3D mobility

	
	Physical characteristics (e.g., size)
	Reuse the following vehicle types as defined in TR 37.885:
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters
	Reuse the following vehicle types as defined in TR 37.885:
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters

	[Unintended/Environment objects]
	Types
	· Unintended objects:
· Pedestrians
· FFS: Other unintended objects
· Environment objects:
· Buildings
· FFS: other environment objects
	· Unintended objects:
· FFS
· Environment objects:
· FFS

	
	3D mobility
	FFS
	FFS

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

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

	[Sensing area]
	FFS
	FFS

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





	Lenovo [27]
	Proposal 6: For the automotive vehicles use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi and RMa in Error: Reference source not found, Highway and Urban Grid in Error: Reference source not found

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	- TRP deployments of Table 6.1.3-1, 6.1.3-2 [6], with antenna height options of Section 6.1.4 of [6]
- UE-type RSU in Table 6.1.3-1, 6.1.3-2 [6],
- Vehicle-type UE according to Section 6.1.2 [6]

	Sensing area
	- Convex hull of the multiple TRP sesing Tx/Rx nodes
- Uniform within 30 meters distance around a UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-4

	
	3D mobility
	{20, 60, 80}km/h in lane

	
	3D distribution
	According to 6.1.2 [6]

	
	Orientation
	In lane, according to the road configuration Table A-1 [6]

	
	Physical characteristics (e.g., size)
	According to 6.1.2 [6], at least including:
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	From 6.1.2 [6] as 2m (distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane)

	Minimum 3D distances between multiple sensing targets
	2m




	ZTE [28]
	Proposal 3: If UE is the sensing transmitter or sensing receiver in highway or urban grid scenario, consider one or more of the following UE types:
· Type 1: UE is deployed similar as 37.885
· Type 2: Deploy RSU as sensing transmitter or sensing receiver
Proposal 4: Support the following evaluation parameter for sensing scenarios for automotive vehicles as sensing target
Table 5. Evaluation parameter for sensing scenarios for automotive vehicles as sensing target
	Parameters
	Value

	Applicable communication scenarios
	Highway
	Urban grid

	Cell layout
	Refer to 37.885
	Refer to 37.885

	Sensing transmitters and receivers properties
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations

	Supported sensing modes
	All 6 sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	3D mobility
	up to 140km/h, refer to 37.885
	up to 60km/h, refer to 37.885

	
	3D distribution
	Refer to 37.885
In lane
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}
	Refer to 37.885
In lane
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}

	
	Orientation
	Along the lane
	Along the lane

	
	Physical characteristics (e.g., size)
	Type 1: length 5 meters, width 2.0 meters, height 1.6 meters
Optional: truck/bus length 13 meters, width 2.6 meters, height 3 meters
	Type 1: length 5 meters, width 2.0 meters, height 1.6 meters
Optional: truck/bus length 13 meters, width 2.6 meters, height 3 meters

	Sensing area
	In lane
	In lane

	Minimum 3D distances between Tx and sensing target
	Refer to 36.885:
37m for BS-sensing target distance (2D), 3D distance can be inferred via the height of sensing transmitter and target
FFS distance between sensing target and UE
	Refer to 36.885 for distance between BS and sensing target

FFS distance between sensing target and UE

	Minimum 3D distances between Rx and sensing target
	Refer to 36.885:
37m for BS-sensing target (2D), 3D distance can be inferred via the height of sensing receiver and target
FFS distance between sensing target and UE
	Refer to 36.885 for distance between BS and sensing target
FFS distance between sensing target and UE




	Qualcomm [33]
	Proposal 9: Support the following updates in the Evaluation parameter table for automotive vehicles sensing scenarios:

	Parameters
	Value

	Applicable communication scenarios
	Highway, Urban grid

	System parameters
	Reuse the parameters and values from TR 37.885 (Sections 6.1.1, 6.1.2, 6.1.3, 6.1.4, 6.1.5), with the following notes/changes:
	Bandwidth
	200MHz, 400 MHz, or 800 MHz

	Carrier frequency
	30 GHz

	Inter-BS distance
	250m, 500m


	Antenna array configuration for vehicle UE
	(2,4,2,1,1), or (2,4,2,8,1)
· In addition to (2,4,2,1,1) in TR 37.885, antenna array configuration of (2,4,2,8,1) can be used for vehicular UE to achieve high angular resolution sensing desirable for LRR/SRR use cases

	Antenna array bearing angle
	45°, 90°, 135°, or 270° for corner or side SRR use cases

	Traffic model
	periodic and aperiodic sensing traffic with update rate parameters (5 to 20 fps for LRR and 20 to 50 fps for SRR)





	Sensing transmitters and receivers properties
	Define percent of UEs with sensing capability only, or communication only capability, or both communication and sensing capability
· An example, radar only can be 25% or 100% of the total UE drop with remaining UE as communication only

	Supported sensing modes
	All 6 modes: TRP monostatic, TRP bistatic, UE monostatic, UE bistatic, TRP –UE bistatic, UE – TRP bistatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS (Tx-target, and target-Rx)
	Support both the following options:
· Option 1: LOS for Highway scenario = 1
· Option 2: According to Table 6.2-1

	
	3D mobility
	· Option 1: 140 km/h in all the lanes
· Option 2: (optional) Vehicle speed is 70 km/h or 250 km/h in all the lanes

	
	3D distribution
	The distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane is max {r meter, an exponential random variable with the average of the speed * t sec}.
Instead of a single value of 2 for both r and t (as used in TR 37.885), more values can be provided for both these parameters for LRR /SRR use cases: FFS on (r,t) values

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	all three types/sizes included in Section 6.1.2 of TR 37.885

	Unintended/Environment objects
	Types
	For Option 1: Human
· Size (Length x Width x Height):
· Child: 0.2m x 0.3m x 1m
· Adult: 0.5m x 0.5m x 1.75m
For Option 2: vehicles
· all three types/sizes included in Section 6.1.2 of TR 37.885

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	For Option 1: Human
· Size (Length x Width x Height):
· Child: 0.2m x 0.3m x 1m
· Adult: 0.5m x 0.5m x 1.75m
For Option 2: vehicles
· all three types/sizes included in Section 6.1.2 of TR 37.885

	Sensing area
	For TRP-monostatic and TRP-TRP bistatic:
· All indoor deployment area
For TRP-UE and UE monostatic/bistatic
· X meters 3-D distance around a UE

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








Moderator Discussion: 


Proposal 5-1 (FL1) - FOR ONLINE DISCUSSION


Proposal 5-1:  (MEDIUM) For Automotive sensing target scenarios, the following table is used as a starting point for deployment scenario parameters/values.
Note: Additional parameters, value/value ranges are not precluded.

Table x. Evaluation parameters for Automotive sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	Highway, Urban Grid, UMi, UMa, RMa

	Sensing transmitters and receivers properties
	Rx/Tx Locations including mobility, distribution and height
	RSU, TRPs and UEs locations in the corresponding communication scenario. 

	
	LOS/NLOS
	LOS/NLOS conditions

	Supported sensing modes
	All sensing modes

	Sensing target
	LOS/NLOS
	LOS condition

	
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Vehicle speeds based on 37.885

	
	3D distribution
	Uniform, object type distribution based on 37.885

	
	Orientation
	Along lane(s)

	
	Physical characteristics (e.g., size)
	Automotive object size/type(s) per 37.885

	
	Number of targets
	FFS

	Sensing area
	Based on cell layout

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS - UT distance per communication scenario for TRP mono/bi-static
FFS other sensing modes

	Minimum 3D distances between multiple sensing targets
	FFS

	[Unintended/Environment objects, e.g., types, characteristics, mobility, distribution, etc.]
	FFS





Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	
	Following what we have agreed regarding scenario for this meeting, then similar comment to UAV. 
Furthermore, for vehicle, on top of UMi, UMa, RMa communication scenarios with BS, UT, the updates or the addition to the above communication scenario is needed and it includes the BS dropping and UE dropping as follows for cell layout, which as sensing transmitter and receiver should also refer to 37.885 for urban grid case, in which case the wall should be modelled with height. 

	Cell layout
	Road configuration in Figure A-1 in TR 37.885 and BS placement at the top right corner of each sidewalk.
East-West direction / North-South direction:
Inter-BS distance in East-west direction: 250m
Inter-BS distance in North-south direction:433m



For vehicle as the sensing target from FL’s proposed table, we need to clarify it is for highway or for urban grid. For example, if highway, maybe only LOS condition, but if urban grid, NLOS condition exists. 
Regarding the 3D distribution for vehicle as sensing target including both highway and urban grid, ‘Uniform, object type distribution based on 37.885’ contradicts. If based on 37.885 as follows, then it is not uniform so should delete ‘uniform’
Vehicle type distribution: [20]% vehicle type 1, [60]% vehicle type 2, [20]% vehicles type 3

	Ericsson
	No
	We suggest putting RSU in brackets. All our suggestions can be found below in red.
Table x. Evaluation parameters for Automotive sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	Highway, Urban Grid, UMi, UMa, RMa

	Sensing transmitters and receivers properties
	Rx/Tx Locations including mobility, distribution and height
	[RSU], TRPs and UEs locations in the corresponding communication scenario. 

	
	LOS/NLOS
	LOS/NLOS conditions

	Supported sensing modes
	All sensing modes

	Sensing target
	LOS/NLOS
	LOS condition and NLOS condition

	
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Vehicle speeds based on 37.885

	
	3D distribution
	Uniform, object type distribution based on 37.885

	
	Orientation
	Along lane(s)

	
	Physical characteristics (e.g., size)
	Automotive object size/type(s) per 37.885

	
	Number of targets
	FFS

	Sensing area
	Based on cell layout

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS - UT distance per communication scenario for TRP mono/bi-static
FFS other sensing modes

	Minimum 3D distances between multiple sensing targets
	FFS

	[Unintended/Environment objects, e.g., types, characteristics, mobility, distribution, etc.]
	FFS




	Samsung
	
	Same comments for Sensing transmitters and receivers properties and LOS/NLOS  in sensing target with proposal 4-1-1.

For 3D mobility, as FL’s proposal, we can refer to existing TR. However, we need to discuss details with options as defined in TR37.885. So, we would like to suggest the velocity consideration as follow:
Velocity
· Option 1: Uniform distribution in the range of [0] – [140] km/h
· Option 2: Fixed velocity – [0, 20, 30, 40, 80, 100 and 140] km/h

For 3D distribution, we can refer to existing TR for urban grid and highway. However, the distribution method of UMa, UMi and RMa will be different with those scenarios. So, we would like to suggest the each distribution method per scenarios as follow:
· Uniform 2D distribution in a cell (for UMa, UMi and RMa) 
· Uniform 2D distribution taking into account direction in a lane of grid (for Urban grid and Highway referring to section 6.1.2 in [4])

For physical characteristics, we can refer to TR 37.885 without antenna consideration:
Size
· passenger vehicle: length 5 m, width 2.0 m, height 1.6 m
truck/bus: length 13 m, width 2.6 m, height 3 m

	Xiaomi 
	Comment 
	1.For LOS condition, it’s unclear whether the LOS condition includes the NLOS path according the agreement made in last meeting. It needs further study.
2. For orientation, if fine to consider it as along lane in highway and urban grid scenarios in which road configuration is defined. For UMa/UMi/RMa scenarios, no such road configurations are defined. So, we prefer to consider the target orientation same as mobility direction in UMa/UMi/RMa scenarios.
3.For physical characteristics of target, 3 types vehicles are defined in 37.885. however, type 1 and type 2 vehicles have same size (5*2*1.6) with different antenna height. Specifically automotive object size should refer to type1/3 defined in 37.885.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Topic #4: Humans sensing target scenarios

The related proposals are copied below.

	Company
	Views

	EURECOM [3]
	Error: Reference source not found
Error: Reference source not found
Error: Reference source not found
[bookmark: _Ref162365581]Table 26. Evaluation parameters for human indoor/outdoor use cases
	Parameters
	Value

	Applicable communication scenarios
	UMi, Indoor office

	TRP and UE antenna modelling
	Follow TR 38.901

	Supported sensing modes
	TRP-TRP bistatic, TRP monostatic

	Sensing target
	Outdoor/indoor
	Outdoor and Indoor

	
	3D mobility
	3km/h

	
	3D distribution
	Uniform

	
	Height
	UMi: Same as 3D-UMi in TR36.873
Indoor office: 2m

	
	LOS/NLOS
	LOS and NLOS

	Minimum 3D distances between Tx and sensing target
	UMi: 10m
Indoor office: 0m




	Intel [5]
	Proposal 3: RAN1 to take proposed values in Table 27 as the evaluation parameter values for ISAC scenarios with humans indoors as sensing target.
[bookmark: _Ref166075092]Table 27. Proposed values for humans indoors as sensing target
	Parameters
	Value
	

	Applicable communication scenarios
	Indoor Office (38.901)
	InF (38.901)

	Sensing transmitters and receivers properties
	Same as BS and UE in Indoor office
	Same as BS and UE in InF

	Supported sensing modes
	BS-UE bistatic
UE-BS bistatic
BS-BS bistatic
BS monostatic
UE monostatic
	BS-UE bistatic
UE-BS bistatic
BS-BS bistatic
BS monostatic
UE monostatic


	Sensing target
	Outdoor/indoor
	Indoor
	Indoor

	
	3D mobility
	Horizontal plane, 3 km/h
	Horizontal plane, 3 km/h

	
	3D distribution
	Uniform on horizontal plane)
	Uniform on horizontal plane)

	
	Orientation
	Standing upright
	Standing upright

	
	Physical characteristics (e.g., size)
	Height: 0.5m-2.5m
	Height: clutter-embedded

	[Unintended/Environment objects]
	Types
	Desks, chairs, home appliances
	Factory machineries

	
	3D mobility
	FFS
	FFS

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

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

	[Sensing area]
	FFS
	FFS

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. BS-sensing target distance: 1m
Min. BS-UE distance: 1m
Min. UE-sensing distance: 1m
	Min. BS-sensing target distance: 1m
Min. BS-UE distance: 1m
Min. UE-sensing distance: 1m




	Nokia [6]
	Proposal 3:	Define evaluation parameters for InF-P, InO-P, and UMi-P scenarios to be studied as part of Rel-19 ISAC channel modelling study.
[bookmark: _Ref166018067]Table 28: Proposed evaluation parameters for pedestrian/human detection and tracking in urban micro deployments
	Parameters
	Value

	Applicable communication scenarios
	UMi

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic and monostatic, DL/UL bistatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Speeds up to 3 km/h

	
	3D distribution
	Uniform in 2D

	
	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]
	10 m in 2D



[bookmark: _Ref166018069]Table 29: Proposed evaluation parameters for pedestrian/human detection and tracking in indoor office deployments
	Parameters
	Value

	Applicable communication scenarios
	InO

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic, UL/DL bistatic TRP monostatic, UE monostatic

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	3 km/hr

	
	3D distribution
	Uniform in 2D

	
	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]
	0 m in 2D



[bookmark: _Ref166018071]Table 30: Proposed evaluation parameters for pedestrian/human detection and tracking in indoor factory deployments.
	Parameters
	Value

	Applicable communication scenarios
	InF

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic, UL/DL bistatic TRP monostatic, UE monostatic

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	3 km/hr

	
	3D distribution
	Uniform in 2D

	
	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]
	0 m in 2D



Proposal 4:	Use the evaluation parameters proposed in Table 28, Table 29, and Table 30 for UMi-P, InO-P, and InF-P scenarios respectively in Rel-19 ISAC channel modelling study.


	Spreadtrum [7]
	Proposal 3: Regarding scenarios for humans outdoors, support RMa scenario.
Evaluation parameters for humans
	Parameters
	Values for Indoor Office and Indoor Factory
	Values for UMi, UMa and RMa

	Supported sensing modes
	TRP mono-static, TRP-TRP bi-static, TRP-UE bi-static, UE-TRP bi-static, UE-UE bi-static, UE mono-static
	TRP mono-static, TRP-TRP bi-static, TRP-UE bi-static, UE-TRP bi-static

	Sensing target
	Outdoor/indoor
	Indoor
	Outdoor

	
	3D mobility
	3km/h

	
	3D distribution
	Uniformly distributed in horizontal plane

	
	Orientation
	Uniformly distributed on [0,360] degree in horizontal plane

	
	Physical characteristics (e.g., size)
	0.5m * 0.5m * 1.75m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target: 1m


Proposal 4: Adopt Table 2.2 on evaluation parameters for humans indoors and outdoors.


	Samsung [8]
	Proposal 7	For human indoor as sensing target, RAN1 discuss the basic layout for indoor scenario with Table 3, 4 and 5.
Proposal 8	Discuss whether outdoor to indoor scenario (outdoor sensing Tx and indoor sensing Rx / indoor sensing Tx and outdoor sensing Rx) is considered for the case of human indoor as sensing target
Proposal 9	For human indoor as sensing target, RAN1 study how to model the sensing target with Table 6 as starting point.
Proposal 10	For human outdoor as sensing target, RAN1 study how to model the sensing target with Table 7 as starting point.
Table 3 – Cell layout for indoor office and indoor room based on TR 38.901
	
	Indoor office
	Indoor room

	Cell layout
	120 m x 50 m x 3 m (ISD : 20 m)
	20 m x 20 m x 3 m

	BS antenna height (ceiling)
	3 m
	3 m


Table 4 – Cell layout for UMi and UMa based on TR 38.901
	
	UMi
	UMa

	Cell layout
	Hexagonal grid,
3 sectors per site,
ISD = 200 m
	Hexagonal grid,
3 sectors per site,
ISD = 500 m

	BS antenna height (ceiling)
	10 m
	25 m


Table 5 – Types of indoor factory scenario based on TR 38.901
	Indoor Factory
	InF-SL (sparse clutter, low BS)
	InF-DL (dense clutter, low BS)
	InF-SH (sparse clutter, high BS)
	InF-DH (dense clutter, high BS)
	InF-HH (high Tx, high Rx)

	Room size
	Rectangular : 20 – 160000 m2
	

	Ceiling height
	5 – 25 m
	5 – 15 m
	5 – 25 m
	5 – 15 m
	5 – 25 m

	Clutter type
	Big machineries composed of regular metallic surfaces
	Small to medium metallic machinery and objects with irregular structure.
	Big machineries composed of regular metallic surfaces
	Small to medium metallic machinery and objects with irregular structure.
	Any

	Typical clutter size
	10 m
	2 m
	10 m
	2 m
	Any

	Clutter density
	Low clutter density
(< 40 %)
	High clutter density
(≥ 40 %)
	Low clutter density
(< 40 %)
	High clutter density
(≥ 40 %)
	Any


Table 6. Evaluation parameter for Human indoor
	Parameters
	Value

	Applicable communication scenarios
	Indoor office, Indoor factory, Indoor room, UMa, UMi

	Sensing transmitters and receivers properties
	Distributed BS and UE based on TR 38.901

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	Velocity
· Fixed velocity – 3 km/h

	
	3D distribution
	Uniform 2D distribution in a cell
FFS distributed on the different floor in UMa and UMi

	
	Orientation
	Directionality
· horizontal only

	
	Physical characteristics (e.g., size)
	Size
· Adult: 0.5m x 0.5m x 1.75m
· FFS other aspects (e.g., heights, clothes)

	Unintended/Environment objects
	Types
	EO modeling types
· Option 1: EO-type 1
· Option 2: EO-type 2
· Option 3: EO-type 1 and 2
EO types
· FFS EO-type 1: other human, AGVs,
· FFS EO-type 2: FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target : [0] m
between sensing targets : [1] m
FFS Tx/Rx – unintended object
FFS between unintended objects


Table 7. Evaluation parameter for Human outdoor
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa, Urban grid

	Sensing transmitters and receivers properties
	Distributed BS and UE based on TR 38.901 and TR37.885

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Velocity
· Fixed velocity – 3 km/h

	
	3D distribution
	Uniform 2D distribution on the ground level in a cell

	
	Orientation
	Directionality
· horizontal only

	
	Physical characteristics (e.g., size)
	Size
· Adult: 0.5m x 0.5m x 1.75m
· FFS other aspects (e.g., heights)

	Unintended/Environment objects
	Types
	EO modeling types
· Option 1: EO-type 1
· Option 2: EO-type 2
· Option 3: EO-type 1 and 2
EO types
· FFS EO-type 1: Car, UAV, Tree
· FFS EO-type 2: buildings, ground

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target : [35] m
between sensing targets : [1] m
FFS Tx/Rx – unintended object
FFS between unintended objects





	Vivo [9]
	Error: Reference source not foundError: Reference source not found
Proposal 2: Table 46 as a starting point is considered to study the evaluation parameters for indoor office deployment scenario.
Proposal 4: For sensing indoor room scenario, RAN1 reuses the room size of 20m x 20m x 3m of TR 38.808 indoor-B communication scenario as a starting point.
· FFS: 16m x 7m x 3m
· FFS:  7m x 7m x 3m
· FFS: TRP deployment in indoor room scenario
Proposal 5: Table 47 as a starting point is considered to study the evaluation parameters for indoor room deployment scenario.
Table 31: Detailed evaluation parameters for indoor office
	Parameters
	Value

	Applicable communication scenarios
	Indoor office

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT height and UT mobility.

	
	Layout
	120m x 50m x 3m with 20m ISD

	
	TRP Height
	3m (ceiling)

	
	UT location
	Outdoor/indoor
	Indoor

	
	
	Indoor UT ratio
	100%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	0.8m / 1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human

	
	Outdoor/indoor
	Indoor

	
	3D mobility
	0km/h for standing, 3km/h for walking and 1.8km/h for pacing
FFS: other motions, such as fall down, gesture, etc.

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
    - [0.75m ~ 0.9m] (the height of human body centroid)


	
	Orientation
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Table, chair, door, window, wall/floor

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Chair
	0.5m x 0.5m x1m
	Wood
	FFS

	
	
	Table
	1.2m x 0.5m x 0.8m
	Wood
	FFS

	
	
	Window
	FFS
	Glass
	FFS

	
	
	Door
	FFS
	Wood
	FFS

	
	
	Wall/floor
	
	Concrete
	FFS

	[Sensing area]
	The whole office.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m



Proposal 2: Table 46 as a starting point is considered to study the evaluation parameters for indoor office deployment scenario.
1. For sensing indoor room scenario, RAN1 reuses the room size of 20m x 20m x 3m of TR 38.808 indoor-B communication scenario as a starting point.
· FFS: 16m x 7m x 3m
· FFS:  7m x 7m x 3m
· FFS: TRP deployment in indoor room scenario
Table 32: Detailed evaluation parameters for indoor room
	Parameters
	Value

	Applicable communication scenarios
	Indoor room

	Sensing transmitters and receivers properties
	layout
	20m x 20m x 3m
[16m x 7m x 3m]
[7m x 7m x 3m]
FFS : TRP deployment

	
	TRP Height
	3m (ceiling)

	
	UT location
	Outdoor/indoor
	Indoor

	
	
	Indoor UT ratio
	100%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	0.8m / 1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

	Supported sensing modes
	TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE monostatic, UE-UE bistatic, [TRP-TRP bistatic].

	Sensing target
	Type
	Human

	
	Outdoor/indoor
	Indoor

	
	3D mobility
	0m/s for standing, 1.0 m/s for walking and 0.5m/s for pacing
FFS: other motions, such as fall down, gesture, etc.

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
    - [0.75m ~ 0.9m] (the height of human body centroid)


	
	Orientation
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m（adult）,  [0.2m x 0.3m x 1.0m (child)]
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Table, chair, door, window, wall/floor, [pets]

	
	3D mobility
	 0 km/h / [?]

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Chair
	2.8m x 1.05m x 1m
	Wood
	FFS

	
	
	Table
	1.5m x 0.7m x 0.8m
	Wood
	FFS

	
	
	Window
	1.5m x 1.5m(WxH)
	Glass
	FFS

	
	
	Door
	1m x 2.5m(WxH)
	Wood
	FFS

	
	
	Wall/floor
	
	Concrete
	FFS

	
	
	[Pet]
	
	Animal
	FFS

	[Sensing area]
	The whole room.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m




Error: Reference source not foundError: Reference source not found
Error: Reference source not foundError: Reference source not found
Table 33: Detailed evaluation parameters for UMa
	Parameters
	Value

	Applicable communication scenarios
	UMa

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT mobility. Only consider outdoor UT as sensing  transmitters and/or receivers.

	
	Layout
	Hexagonal grid, 19/7 macro sites, 3 sectors per site (ISD = 500m)

	
	TRP Height
	25m

	
	UT location
	outdoor/indoor
	Outdoor

	
	
	Indoor UT ratio
	0%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human
	UAV
	Automotive vehicle

	
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	3km/h
FFS: other motions, such as fall down, gesture, etc.
	 < 160 km/h
	 15km/h ~ 60km/h

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
- [0.75m ~ 0.9m] (the height of human body centroid)
	Uniform in XY-plane,
Uniform in vertical, up to 300 m
	Uniform in lanes.


	
	Orientation
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion
	1.6m x 1.5m x 0.7m
RCS characteristic: up to the outcome of RCS discussion
	Car : 5m x 2m x 1.6m
Truck/bus : 13m x 2.6m x 3m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Building, ground

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Building
	FFS
	Concrete
	FFS

	
	
	Ground
	FFS
	Concrete
	FFS

	[Sensing area]
	The whole area.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. TRP - UT distance : 43m


Table 34: Detailed evaluation parameters for UMi
	Parameters
	Value

	Applicable communication scenarios
	UMi

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT mobility. Only consider outdoor UT as sensing  transmitters and/or receivers.

	
	layout
	Hexagonal grid, 19/7 macro sites, 3 sectors per site (ISD = 500m)

	
	TRP Height
	10m

	
	UT location
	outdoor/indoor
	Outdoor

	
	
	Indoor UT ratio
	0%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human
	UAV
	Automotive vehicle

	
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	3D mobility
	3km/h
FFS: other motions, such as fall down, gesture, etc.
	 < 160 km/h
	 15km/h ~ 60km/h

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
- [0.75m ~ 0.9m] (the height of human body centroid)
	Uniform in XY-plane,
Uniform in vertical, up to 300 m
	Uniform in lanes.


	
	Orientation
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion
	1.6m x 1.5m x 0.7m
RCS characteristic: up to the outcome of RCS discussion
	Car : 5m x 2m x 1.6m
Truck/bus : 13m x 2.6m x 3m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Building, ground

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Building
	FFS
	Concrete
	FFS

	
	
	Ground
	FFS
	Concrete
	FFS

	[Sensing area]
	The whole area.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Min. TRP - UT distance : 14m





	Apple [10]
	P3: For Human indoors, UMa and UMi should be captured.
· The evaluation can discuss the relative locations of the sensing transmitters, receivers and targets and focus on specific cases e.g. sensing transmitter outdoors, sensing receiver indoors and target outdoors for the human intruder case.

P4: The table below shows evaluation parameters for the Human Indoor and Human Outdoor/public safety use case categories:

Evaluation parameter template for sensing scenarios
	Parameters
	Value
	
	

	Use Case Type
	Human Indoor
	Human Indoor (2)
	Human Outdoor/Public Safety

	Use case
	TS 22.837 Use cases
5.1, 5.27
	TS 22.837 Use cases
5.1, 5.27
	TS 22.837 Use cases
5.6, 5.22, 5.27

	Applicable communication scenarios
	Indoor Office, Indoor Room
	UMi, UMa
	UMi, UMa

	Sensing transmitters and receivers properties
	Tx: TRP, UE
Rx: UE, TRP
	Tx: TRP, UE
Rx: UE, TRP
	Tx: TRP, UE
Rx: UE, TRP

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

	Sensing target
	Outdoor/indoor
	Indoor
	Indoor
	Outdoor

	
	3D mobility
	Horizontal plane only
	Horizontal plane only
	Horizontal plane only

	
	3D distribution
	Horizontal plane: Uniform
	Horizontal plane: Uniform
	Horizontal plane: Uniform

	
	Orientation
	Option 1: Uniform distribution: [0: 2pi]
Option 2: N/A
	
	Option 1: Uniform distribution: [0: 2pi]
Option 2: N/A

	
	Physical characteristics (e.g., size)
	Size: Option of small, medium, large human
Option of specific type or uniform distribution
Single/Multipoint: FFS
RCS model: FFS
	Size: Option of small, medium, large human
Option of specific type or uniform distribution
Single/Multipoint: FFS
RCS model: FFS
	Size: Option of small, medium, large human
Option of specific type or uniform distribution
Single/Multipoint: FFS
RCS model: 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]
	Indoors
	Indoor only
	Outdoor only

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0
	Same as minimum distance of communications channel
	Same as minimum distance of communications channel





	LG [11]
	Proposal 1: Remove UMi and UMa scenario, and remove the bracket for Indoor Room in Human indoors case in the previous agreement.
Proposal 2: Remove the bracket for RMa scenario in Human outdoors case in the previous agreement
Table 35 Evaluation parameters for sensing human as a target
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa, indoor office, indoor factory described in TR38.901
Highway, urban grid described in TR36.885

	Sensing transmitters and receivers properties
	TRP or UE for a transmitter
TRP or UE for a receiver
Properties of TRP and UE described in TR38.901 and TR36.885

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor, indoor

	
	3D mobility
	UE speed described in TR38.901 and TR36.885 for each evaluation scenario

	
	3D distribution
	UE location/distribution described in TR38.901 and TR36.885 for each evaluation scenario

	
	Orientation
	No need to define

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of human

	Environment objects (EO)
	Types
	EO type 1 – ground, building, wall
EO type 2 – Vehicle, AGV, hazardous object on the road

	
	3D mobility
	UE(vehicle) speed described in TR36.885
Nominal AGV speed

	
	3D distribution
	UE location/distribution described in TR36.885 for vehicle
Location/distribution of buildings described in TR36.885
Location of walls for indoor environment described in TR38.901

	
	Orientation
	Orientation of buildings described in TR36.885
Orientation of walls for indoor environment described in TR38.901

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of vehicles and walls

	Sensing area
	2D space represented by a circle with a radius and a center of coordinate (latitude, longitude)

	Minimum 3D distances between pairs of Tx/Rx/sensing target/EO
	Rayleigh distance (Z=2D2/λ), where D is the size of a sensing target


.


	CATT[12]
	[bookmark: _Ref165208238]Table 36 Evaluation parameter template for sensing humans indoors
	Parameters
	Value

	Applicable communication scenarios
	InF, Indoor Office

	Sensing transmitters and receivers properties
	The same as BS and/or UE for communication

	Supported sensing modes
	All 6 sensing modes defined in SID

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	Horizontal: speed = 3 km/h, uniformly random direction
Vertical: N/A

	
	3D distribution
	Horizontal: uniformly distributed within sensing area
Vertical: N/A
The maximum total number of sensing target: [1] per sensing area

	
	Orientation
	FFS, pending on progress of RCS modeling

	
	Physical characteristics (e.g., size)
	At most two types of humans (Length x Width x Height):
· Adult: 0.5m x 0.5m x 1.75m (baseline)
· Children: 0.3m x 0.3m x 1m

	[Unintended/Environment objects]
	Types
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	Horizontal:
· Option 1: each cell in the layout (factory, room area);
· Option 2: convex hull of each horizontal BS deployment
· Option 3: convex hull of one selected BS
Vertical: on the ground

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Between BS and sensing target (i.e., human):
· InF:
· 2D: 0m
· 3D: the same as cell height
· Indoor Office:
· 2D: 0m
· 3D: 3m
Between UE and sensing target (i.e., human):
· 2D: 3m
· 3D: the same as 2D
Between different sensing targets (i.e., human):
· 2D: 3m
· 3D: the same as 2D


[bookmark: _Ref165209237]Table 37 Evaluation parameter template for sensing humans outdoors
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa, [RMa]

	Sensing transmitters and receivers properties
	The same as BS and/or UE for communication

	Supported sensing modes
	All 6 sensing modes defined in SID

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Horizontal: speed = 3 km/h (baseline), 10 km/h, 20km/h, uniformly random direction
Vertical: N/A

	
	3D distribution
	Horizontal plane: uniformly distributed within sensing area
Vertical plane: N/A
The maximum total number of sensing target: [5] per sensing area

	
	Orientation
	FFS, pending on progress of RCS modeling

	
	Physical characteristics (e.g., size)
	At most two types of humans (Length x Width x Height):
· Adult: 0.5m x 0.5m x 1.75m (baseline)
· Children: 0.3m x 0.3m x 1m

	[Unintended/Environment objects]
	Types
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	Horizontal:
· Option 1: each cell of the cell layout;
· Option 2: central cell of the cell layout
Vertical: on the ground

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Between BS and sensing target (i.e., human):
· UMi:
· 2D: 10m
· 3D: calculated based on minimum 2D distance, if needed
· UMa:
· 2D: 35m
· 3D: calculated based on minimum 2D distance, if needed
· [RMa]:
· 2D: 35m
· 3D: calculated based on minimum 2D distance, if needed
Between UE and sensing target (i.e., human):
· 2D: 3m
· 3D: the same as 2D
Between different sensing targets (i.e., human):
· 2D: 3m
· 3D: the same as 2D






	CMCC [14]
	Proposal 4: For detecting or tracking of automotive vehicles, humans, and objects creating hazards on roads, the evaluation parameter of urban grid and highway are summarized in Table 5.

Table 5: Evaluation parameter for V2X sensing scenario.
	Parameters
	Value

	Applicable communication scenarios
	Urban grid for V2X
	Highway for V2X

	Sensing transmitters and receivers properties
	Both BS and UE can be used as sensing transmitter and receiver

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

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Vehicle
	Vehicle is dropped as Option B in Error: Reference source not found
-	Vehicle type distribution: 20% vehicle type 1, 60% vehicle type 2, 20% vehicles type 3.
-	Vehicle speed in each lane is as follows:
-	In the East-West direction:
-	Speed in Lane 1: 60km/h
-	Speed in Lane 2: 50km/h
-	Speed in Lane 3: 25km/h
-	Speed in Lane 4: 15km/h
-	In the North-South direction:
-	0 km/h in all the lanes.
	Vehicle is dropped as Option B in Error: Reference source not found
-	Vehicle type distribution: 20% vehicle type 1, 60% vehicle type 2, 20% vehicles type 3.
-	Vehicle speed in each lane is as follows:
-	In the East-West direction:
-	Speed in Lane 1: 60km/h
-	Speed in Lane 2: 50km/h
-	Speed in Lane 3: 25km/h
-	Speed in Lane 4: 15km/h
-	In the North-South direction:
-	0 km/h in all the lanes.

	
	Pedestrian
(Adult)
	Size (Length x Width x Height): 0.5m x 0.5m x 1.75m
Velocity: 5km/h
	Size (Length x Width x Height): 0.5m x 0.5m x 1.75m
Velocity: 5km/h

	
	Animal
(Sheep/deer)
	-
	Size (Length x Width x Height): 1.5m x 0.5m x 1 m
Velocity: 5km/h

	Carrier frequency
	4 GHz

	System bandwidth
	100 MHz

	Cell Layout
	Layout
	Baseline: Macro only (with the road configuration in Figure A-1 in Error: Reference source not found and BS placement as depicted in Figure A.1.3-1 in Error: Reference source not found)
[image: ]           [image: 图片包含 游戏机, 花, 瓶子

描述已自动生成]
Figure A-1 in Error: Reference source not found   Figure A.1.3-1 in Error: Reference source not found
	Baseline: Macro only (straight line BS placement with Road configuration in Error: Reference source not found)
[image: ]
Figure A-2 in Error: Reference source not found

	
	Number of lanes
	2 in each direction (4 lanes in total in each street)
	3 in each direction (6 lanes in total in the highway)

	
	Lane width
	3.5 m
	4 m

	
	Inter-BS distance
	Inter Macro: 500m
	Inter Macro: 1732m, 500m (optional)

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

	Note:
- Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
- Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
- Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters




	AT&T [19]
	Proposal 5: RAN1 adopt evaluation parameters per Table 3 scenarios for Outdoor sensing targets, as a starting point.
Table 3. Evaluation parameters for Outdoor human sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa, RMa

	Sensing transmitters and receivers properties
	BS antenna height dependent upon the communication scenario

	
	LOS/NLOS [FFS ratio]

	
	Minimum 3D distance between Tx and Rx defined in comm scenarios

	
	BS/TRP locations as transmitters/receivers

	Supported sensing modes
	All [FFS priority for sensing modes]

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	3 km/h horizontal plane

	
	3D distribution
	Defined in communication scenarios

	
	Orientation
	Random velocity vector in horizontal plane

	
	Physical characteristics (e.g., size)
	Up to 2m

	Unintended/Environment objects
	Types
	Pedestrians, bicyclists, vehicles, buildings, stationary objects

	
	3D mobility
	Range 0-30 km/h (horizontal plane)

	
	3D distribution
	Uniform





	Tiami [21]
	Table 38. Evaluation Parameters for Human Indoor Office.
	Parameters
	Value

	Applicable communication
scenarios
	Indoor Office
	120mx50mx3m

	Sensing TX and RX properties


	BS antenna height 
	Indoor BS
	Outdoor BS

	
	
	3 m (ceiling)
	10m

	
	UE hight 
	1 m

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 3D Tx-RX distance
	1.5m

	Supported sensing modes
	TRP
(M)

	UE
(M)

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
Human
	Outdoor/indoor
	Indoor

	
	3D mobility
	Uniform- 3 km/h (horizontal plane only)

	
	3D distribution
	Uniform (horizontal plane only)

	
	Size

	1.5mx0.5m

	
	Material
	Cotton clothes

	
	Minimum 3D distances between pairs of Tx/Rx/sensing target
	1.5m
	1m
	1.5m
	1m
	1m
	1m

	[Unintended/Environment objects]
	Types
	Human
	Wall
	Table
	Closet

	
	Size
	1.5m x 0.5m
	3mx4m
	2mx1m x1.5m
	1mx0.7 mx2m

	
	Material
	cotton clothes
	Wood/
bricks
	wood
	wood

	
	3D distribution
	Uniform
	Uniform

	
	3D mobility
	Uniform- 3 km/h
	-

	
	
	
	

	
	Minimum 3D distances between pairs of Tx/Rx / EO
	1.5m
	2m



Table 39. Evaluation parameters for Human Indoor Factory (InF).
	Parameters
	Value

	Applicable communication
scenarios
	InF
	Rectangular: 20-160000 m2

	Sensing TX and RX properties


	BS height 
	

	
	
	Same as Table 7.2-4 of  CITATION 3GP1 \l 1033 [1]

	
	UE hight 
	Same as Table 7.2-4 of  CITATION 3GP1 \l 1033 [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 3D Tx-RX distance
	1.5m

	Supported sensing modes
	TRP
(M)

	UE
(M)

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	Table 7.2-4  CITATION 3GP1 \l 1033 [1]
	LOS and NLOS
	Table 7.2-4  CITATION 3GP1 \l 1033 [1]
	Table 7.2-4  CITATION 3GP1 \l 1033 [1]
	Table 7.2-4  CITATION 3GP1 \l 1033 [1]
	LOS and NLOS

	Sensing target
Human
	Outdoor/indoor
	Indoor

	
	Number of targets
	1 - 4

	
	3D mobility
	Uniform- 3 km/h (horizontal plane only)

	
	3D distribution
	Uniform (horizontal plane only)

	
	Size
	1.5mx0.5m

	
	Material
	Cotton/polyester clothes

	
	Minimum 3D distances between pairs of Tx/Rx/sensing target
	10m
	5m
	10m
	10m and 5m
	5m and 10m
	5m

	EO
	Types
	Human
	Wall
	Factory Machine
	Shelves

	
	Size
	1.5m x 0.5m
	3mx4m
	4mx2mx3m
	20mx2mx10m

	
	Material
	cotton clothes
	Concrete
	metal
	metal

	
	3D distribution
	Uniform
	Uniform

	
	3D mobility
	Uniform-
3 km/h
	-
	Uniform-
5 km/h
	-

	
	Minimum 3D distances between pairs of Tx/Rx / EO
	Same as sensing target values




Table 40. Evaluation parameters for Human Outdoor: UMa and UMi
	Parameters
	Value

	Outdoor scenario
	UMi-street Canyon
	UMa

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

	Sensing TX and RX properties
	BS height 
	10m
	25m

	
	UE hight 
	Same as UMi in  CITATION 3GP1 \l 1033 [1]
	Same as UMa in  CITATION 3GP1 \l 1033 [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 2D Tx-RX distance
	10m
	35m

	Supported sensing modes
	TRP
(M)

	UE
(M)

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
Human
	Outdoor/indoor
	Outdoor

	
	Number of targets
	1 - 4

	
	3D mobility
	Uniform- 3 km/h (horizontal plane only)

	
	3D distribution
	Uniform (horizontal plane only)

	
	Size
	1.5mx0.5m

	
	Material
	Cotton/polyester clothes

	
	Minimum 3D distances of Tx/Rx to sensing target
	UMi
	10m
	5m
	10m
	10m
5m
	5m
10m
	5m

	
	
	UMa
	35m
	5m
	35m
	35m
5m
	35m
5m
	5m

	EO
	Types
	Human
	Wall
	Building

	
	Size
	1.5m x 0.5m
	20mx2m
	10mx15mx10m

	
	Material
	cotton clothes
	Concrete
	Concrete/glass

	
	3D distribution
	Uniform

	
	3D mobility
	Uniform-
3 km/h
	-

	
	Minimum 3D distances between pairs of Tx/Rx and EO
	Same as sensing target values




Table 41. Evaluation parameters for Human Outdoor RMa.
	Parameters
	Value

	Outdoor scenario
	RMa

	Cell layout
	Hexagonal grid, 19 Macro sites, 3sectors per site, ISD = 1732m or 5000m

	Sensing TX and RX properties
	BS height 
	35m

	
	UE hight 
	Same as RMa in  CITATION 3GP1 \l 1033 [1]

	
	UE mobility
	Uniform- 3 km/h (horizontal plane only)

	
	UE distribution
	Uniform (horizontal plane only)

	
	Minimum 2D Tx-RX distance
	35m

	Supported sensing modes
	TRP
(M)

	UE
(M)

	TRP-TRP
	TRP-UE
	UE-TRP
	UE-UE

	LOS/NLOS (Target-X link)
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	Sensing target
Human
	Outdoor/indoor
	Outdoor

	
	Number of targets
	1 - 4

	
	3D mobility
	Uniform- 3 km/h (horizontal plane only)

	
	3D distribution
	Uniform (horizontal plane only)

	
	Size
	1.5mx0.5m

	
	Material
	Cotton/polyester clothes

	
	Minimum 3D distances of Tx/Rx to sensing target
	
	35
	5m
	35m
	35m
5m
	5m
35m
	5m

	EO
	Types
	Human
	Wall
	Building

	
	Size
	1.5m x 0.5m
	20mx2m
	10mx15mx10m

	
	Material
	cotton clothes
	Concrete
	Concrete/glass

	
	3D distribution
	Uniform

	
	3D mobility
	Uniform-
3 km/h
	-

	
	Minimum 3D distances between pairs of Tx/Rx and EO
	Same as sensing target values




	Xiaomi [22]
	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







	IDCC [23]
	Proposal 1: Support only indoor scenario B of the Indoor Room deployment scenarios from TR 38.808 for indoor human targets.
Proposal 2: Deprioritize the UMa and UMi scenarios for indoor human targets and RMa scenarios for outdoor human targets.

Proposal 10: Use Table 3 as a starting point for Indoor Office deployment scenario for indoor human sensing.

Table 3. Evaluation parameter for human sensing in Indoor Office scenario
	Parameters
	Value

	Applicable communication scenarios
	· Indoor Room Scenario B from TR 38.808 [2]

	Sensing transmitters and receivers properties
	Cell layout: Following scenario as a starting point [2]
· Office box 20m x 20 m, 2 BSs, BS randomly deployed within 10m x 10m virtual box, minimum distance between BS of different operators is 2m.

[image: ]


	
	· BS height: 3m (ceiling) [2]
· BS antenna configuration: FFS, following as starting point:
· FR1: (M, N, P, Mg, Ng) = (4, 4, 2, 1, 1), dH=dV=0.5λ [7]
· FR2: (M, N, P, Mg, Ng) = (4, 8, 2, 1, 1), dH=dV=0.5λ [2]

	
	· UE location: 100% Indoor as a starting point
· UE height: 1m [2]
· UE location distribution: Uniform within the office box
· UE antenna configuration: FFS, following as starting point:
· FR1: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = 0.5λ [7]
· FR2: (M, N, P, Mg, Ng) = (2, 2, 2, 1, 1), dH, dV = 0.5λ [2]
· UE mobility: 3km/h [2]

	Supported sensing modes
	· gNB-UE bistatic sensing, UE-UE bistatic sensing, UE monostatic sensing

	Sensing target
	Outdoor/indoor
	· Indoor

	
	3D mobility
	· 3 km/h

	
	3D distribution
	· Uniform within defined sensing coverage area

	
	Orientation
	· Uniform bearing angle between [0, 360], fixed downtilt and slant angles [3, similar to UE orientation distribution]

	
	Physical characteristics (e.g., size)
	· L x W x H: 0.5m x 0.5m x 1.75m as a starting point [6]

	[Unintended/Environment objects]
	Types
	· Ground (FFS other EOs)

	
	3D mobility
	· 0 km/h (Static)

	
	3D distribution
	· FFS

	
	Orientation
	· FFS

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

	[Sensing area]
	· Uniform within the office box, outside minimum Tx to object and object to Rx distance

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	· Based on Rayleigh distance (function of antenna aperture size and wavelength):

	
	Min gNB to target distance
	Min UE to target distance

	FR1 (3.5 GHz)
	1.36 m
	0.17 m

	FR2 (28 GHz)
	0.4 m
	0.04 m



Note: Min Tx to target distance can be either min gNB to target distance or min UE to target distance depending on if the transmitter is gNB or the UE. Likewise for min target to Rx distance.



Proposal 9: Use Table 2 as a starting point for InF deployment scenario for indoor human sensing.

Table 2. Evaluation parameter for human sensing in InF scenario
	Parameters
	Value

	Applicable communication scenarios
	· InF-SL, InF-DL, InF-SH, InF-DH from TR 38.901 [3] and InF-SH and InF-DH from TR 38.855 [5]

	Sensing transmitters and receivers properties
	Cell layout: [3, 7]
· 18 BSs on a square lattice with spacing D, located D/2 from the walls.
-	for the small hall (L=120m x W=60m): D=20m
-	for the big hall (L=300m x W=150m): D=50m
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	· BS height: 1.5m (InF-SL, InF-DL) [3] and 8m (InF-SH, InF-DH) [3, 7]
· BS antenna configuration: FFS, following as starting point:
· FR1: (M, N, P, Mg, Ng) = (4, 4, 2, 1, 1), dH=dV=0.5λ [7]
· FR2: (M, N, P, Mg, Ng) = (4, 8, 2, 1, 1), dH=dV=0.5λ [7]

	
	· UE location: 100% Indoor as a starting point
· UE height: 1.5m [3, 7]
· UE location distribution: Uniform in the convex hull of BS deployment [7]
· UE antenna configuration: FFS, following as starting point:
· FR1: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = 0.5λ [7]
· FR2:(M, N, P, Mg, Ng) = (2, 2, 2, 1, 1), dH, dV = 0.5λ [2]
· UE mobility: 3km/h [3, 7]

	Supported sensing modes
	· gNB-UE bistatic sensing, UE-UE bistatic sensing, UE monostatic sensing

	Sensing target
	Outdoor/indoor
	· Indoor

	
	3D mobility
	· 3 km/h

	
	3D distribution
	· Uniform within defined sensing coverage area

	
	Orientation
	· Uniform bearing angle between [0, 360], fixed downtilt and slant angles [3, similar to UE orientation distribution]

	
	Physical characteristics (e.g., size)
	· L x W x H: 0.5m x 0.5m x 1.75m as a starting point [6]

	[Unintended/Environment objects]
	Types
	· Ground (FFS other EOs)

	
	3D mobility
	· 0 km/h (Static)

	
	3D distribution
	· FFS

	
	Orientation
	· FFS

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

	[Sensing area]
	· Convex hull of BS deployment

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	· Based on Rayleigh distance (function of antenna aperture size and wavelength):

	
	Min gNB to target distance
	Min UE to target distance

	FR1 (3.5 GHz)
	1.36 m
	0.17 m

	FR2 (28 GHz)
	0.4 m
	0.04 m



Note: Min Tx to target distance can be either min gNB to target distance or min UE to target distance depending on if the transmitter is gNB or the UE. Likewise for min target to Rx distance.




	CAICT [24]
	Table 42 Evaluation assumptions for humans outdoors
	Parameters
	Value

	Applicable communication scenarios
	UMi
	UMa

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 200m; FR2 ISD=200m)
	Hexagonal grid, 19 micro sites, 3 sectors per site (FR1 ISD = 500m; FR2 ISD=200m or 500m)

	Carrier frequency
	FR1:4 GHz
FR2:30 GHz
	FR1:4 GHz
FR2:30 GHz

	SCS
	FR1:30KHz
FR2:120KHz
	FR1:30KHz
FR2:120KHz

	Bandwidth
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz

	Supported sensing modes
	TRP-TRP bistatic/TRP monostatic;
TRP-UE bistatic/UE-UE bistatic(fixed sensing UE )
	TRP-TRP bistatic/TRP monostatic;
TRP-UE bistatic/UE-UE bistatic(fixed sensing UE )

	Sensing transmitter and receiver (both BS type)
	Height
	10 m
	25m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total BS Tx power
	FFS
	FFS

	
	BS receiver noise figure
	FR1: 5dB
FR2:10dB
	FR1: 5dB
FR2:10dB

	Sensing transmitter and receiver (both UE type)
	Height
	1.5m
	1.5m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total UE Tx power
	FFS
	FFS

	
	UE receiver noise figure
	FFS
	FFS

	
	3D distribution
	FFS with fixed location
	FFS with fixed location

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	3D mobility
	3 km/h (horizontal plane only)
	3 km/h (horizontal plane only)

	
	3D distribution
	Uniform (horizontal plane only)
	Uniform (horizontal plane only)

	
	Orientation
	Random
	Random

	
	Physical characteristics (e.g., size)
	Size:
Children(W×H)：0.3m×1.2m
Adults(W×H)： 0.5m×1.7m
	Size:
Children(W×H)：0.3m×1.2m
Adults(W×H)： 0.5m×1.7m

	Sensing area
	In the cell coverage
	In the cell coverage

	Min. BS – Sensing target distance(3D)
	10m
	35m

	Min. UE – Sensing target distance(3D)
	0m
	0m



Proposal 3:  It is suggested to consider sensing modes with gNB and fixed UE involved for humans outdoors sensing and the corresponding evaluation assumptions as in Table 3.
Table 43 Evaluation assumptions for humans indoors
	Parameters
	
	Value

	Applicable communication scenarios
	InF
	Indoor office

	Cell layout
	Room size: Rectangular: 20-160000 m2;
Ceil height: 5-25 m;
Effective clutter height: < Ceiling height, 0-10 m;
Typical clutter size: 10m
Clutter density:50%
ISD=20m
	Room size (WxLxH): 120mx50mx3m
ISD: 20m
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	Carrier frequency
	FR1:4 GHz
FR2:30 GHz
	FR1:4 GHz
FR2:30 GHz

	SCS
	FR1:30KHz
FR2:120KHz
	FR1:30KHz
FR2:120KHz

	Bandwidth
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz
	FR1:100MHz
FR2:100MHz or 200MHz or 400MHz

	Supported sensing modes
	TRP-TRP bistatic/TRP monostatic;
TRP-UE bistatic/UE-UE bistatic(fixed sensing UE )
	TRP-TRP bistatic/TRP monostatic;
TRP-UE bistatic/UE-UE bistatic(fixed sensing UE )

	Sensing transmitter and receiver (both BS type)
	Height
	Above clutter
	3 m (ceiling)

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total BS Tx power
	FFS
	FFS

	
	BS receiver noise figure
	FR1: 5dB
FR2:10dB
	FR1: 5dB
FR2:10dB

	Sensing transmitter and receiver (both UE type)
	Height
	Above clutter
	1.5m

	
	Antenna pattern
	FFS
	FFS

	
	Antenna configuration
	FFS
	FFS

	
	Total UE Tx power
	FFS
	FFS

	
	UE receiver noise figure
	FFS
	FFS

	
	3D distribution
	FFS with fixed location
	FFS with fixed location

	Sensing target
	Outdoor/indoor
	indoor
	indoor

	
	3D mobility
	3 km/h (horizontal plane only)
	3 km/h (horizontal plane only)

	
	3D distribution
	Uniform (horizontal plane only)
	Uniform (horizontal plane only)

	
	Orientation
	Random
	Random

	
	Physical characteristics (e.g., size)
	Size:
Children：0.3m×1.2m
Adults： 0.5m×1.7m
	Size:
Children：0.3m×1.2m
Adults： 0.5m×1.7m

	Sensing area
	In the cell coverage
	In the cell coverage

	Min. BS – Sensing target distance(3D)
	0m
	0m

	Min. UE – Sensing target distance(3D)
	0m
	0m



Proposal 4:  It is suggested to consider sensing modes with gNB and fixed UE involved for humans indoors sensing and the corresponding evaluation assumptions as in Table 4.



	OPPO [25]
	Table 1 Assumptions for Indoor scenarios
	Parameters
	Value
	

	Applicable communication scenarios
	Indoor office
	Indoor factory

	Sensing transmitters and receivers properties
	Layout：
· 120m*50m*3m
Vertical height:
· 1.5m (UE), 3m (TRP)
Horizontal:
· Uniformly random, if height=1.5m
· fixed location with ISD=20m, if height=3m
	Layout：
· 20-160000 m2
Vertical height:
· 1.5m (UE), [5~10]m (TRP)
Horizontal:
· Uniformly random, if height=1.5m
· fixed location with ISD=[20m], if height=[5~10]m

	Supported sensing modes
	mono-static, bi-static, multi-static
	mono-static, bi-static, multi-static

	Sensing target
	Outdoor/indoor
	Indoor
	Indoor

	
	3D mobility
	0, 3km/h
	3km/h

	
	3D distribution
	Vertical height: 0.8~1m
Horizontal: arbitrary
	Vertical height: 1m
Horizontal: arbitrary

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Human:
· 1.8m*0.5m*0.5m (adult)
· 1m*0.5m*0.2m (child)
	vehicle:
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)

	Unintended/Environment objects
	Types
	furniture, pet
	human, clutter

	
	3D mobility
	0, 3km/h
	0, 3km/h

	
	3D distribution
	Vertical height: 0.2~1 m
Horizontal: arbitrary
	Vertical height: 1m
Horizontal: arbitrary

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Furniture (wood):
· 1.8m*1m*0.5m
Pet:
· 0.5m*0.5m*0.5m
	Human/robot:
· 1.8m*0.5m*0.2m
Clutter (metal):
· 1m*1m*1m

	Sensing area
	full area of target distribution
	full area of target distribution

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m (for Tx-Rx in mono-static sensing only); 1m (for all other pairs)
	0m (for Tx-Rx in mono-static sensing only); 1m (for all other pairs)




	Lenovo [27]
	Proposal 5: For the Humans outdoor use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa in Error: Reference source not found

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	UT and BS setting in Table 7.2-1 Error: Reference source not found

	Sensing area
	Convex hull of the BSs with cell layout in Table 7.2-1Error: Reference source not found or Subsection 6.1.3 [6]

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Number
	1-4

	
	3D mobility
	3km/h over the horizontal area

	
	3D distribution
	100% outdoor, uniformly distributed over the horizontal area

	
	Orientation
	Random 2D orientationin the direction of horizon

	
	Physical characteristics (e.g., size)
	Human with dimensions (1.7, 0.7, 0.3) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target
	Min. BS - UT distance (2D) in Table 7.2-1Error: Reference source not found

	Minimum 3D distances between multiple sensing targets
	5m



Proposal 4: For the Humans indoor use case, RAN1 to consider the parameters in the table below

	Parameters
	Value

	Applicable communication scenarios
	InF, Indoor Office in Error: Reference source not found

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	UT and BS setting in Table 7.2-2 Error: Reference source not found, Table 6.1-1 [7]

	Sensing area
	Convex hull of the horizontal BS deployments in Table 7.2-2 Error: Reference source not found, Table 6.1-1 [7]

	Sensing target
	Outdoor/indoor
	Indoor

	
	Number
	1-4

	
	3D mobility
	3km/h

	
	3D distribution
	100% indoor, uniformly distributed over the horizontal area of a convex hull generated by the BS deployments of Table 7.2-2 Error: Reference source not found, Table 6.1-1 [7]

	
	Orientation
	Random over the horizontal area

	
	Physical characteristics (e.g., size)
	Human with dimensions (1.7, 0.7, 0.3) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/environment objects
	0m

	Minimum 3D distances between multiple sensing targets
	2m




	ZTE [28]
	Proposal 5: Support the following evaluation parameter for sensing scenarios for human indoor as sensing target
Table 3. Evaluation parameter for sensing scenarios for human indoor as sensing target
	Parameters
	Value

	Applicable communication scenarios
	Indoor factory
	Indoor office

	Cell layout
	Refer to 38.857
	Refer to 38.901

	Sensing transmitters and receivers properties
	Any TRP and/or UE location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations
	Any TRP and/or UE location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations

	Supported sensing modes
	All 6 sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Indoor
	Indoor

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	3D mobility
	5km/h in horizontal plane (refer to 22.837)
	5km/h in horizontal plane (refer to 22.837)

	
	3D distribution
	Uniform in horizontal plane
	Uniform in horizontal plane

	
	Orientation
	Random (direction of velocity)
	Random (direction of velocity)

	
	Physical characteristics (e.g., size)
	Size (Length x Width x Height)
0.5m x 0.5m x 1.75m
	Size (Length x Width x Height)
0.5m x 0.5m x 1.75m

	Sensing area
	Indoor layout
	Indoor layout

	Minimum 3D distances between Tx and sensing target
	0m (2D)
3D distance can be inferred via the height of sensing transmitter and target
	0m (2D)
3D distance can be inferred via the height of sensing transmitter and target

	Minimum 3D distances between Rx and sensing target
	0m (2D)
3D distance can be inferred via the height of sensing receiver and target
	0m (2D)
3D distance can be inferred via the height of sensing receiver and target


Proposal 6: Support the following evaluation parameter for sensing scenarios for human outdoor as sensing target
Table 4. Evaluation parameter for sensing scenarios for human outdoor as sensing target
	Parameters
	Value

	Applicable communication scenarios
	UMi
	UMa

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

	Sensing transmitters and receivers properties
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations

	Supported sensing modes
	All 6 sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	3D mobility
	5km/h in horizontal plane
	5km/h in horizontal plane

	
	3D distribution
	Uniform in horizontal plane
	Uniform in horizontal plane

	
	Orientation
	Random (direction of velocity)
	Random (direction of velocity)

	
	Physical characteristics (e.g., size)
	Size (Length x Width x Height)
0.5m x 0.5m x 1.75m
	Size (Length x Width x Height)
0.5m x 0.5m x 1.75m

	Sensing area
	Select one center sector
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	Minimum 3D distances between Tx and sensing target
	10m (2D) for BS-sensing target
3D distance can be inferred via the height of sensing transmitter and target
	35m (2D) for BS-sensing target
3D distance can be inferred via the height of sensing transmitter and target

	Minimum 3D distances between Rx and sensing target
	10m (2D) for BS-sensing target
3D distance can be inferred via the height of sensing receiver and target
	35m (2D) for BS-sensing target
3D distance can be inferred via the height of sensing receiver and target




	MediaTek [31]
	Error: Reference source not found
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




	ITRI [32]
	Table 1. Evaluation parameter for indoor human sensing scenario
	Parameters
	Value

	Applicable communication scenarios
	InF, Indoor Office

	Sensing transmitters and receivers properties
	Selected from BSs in the communication scenario

	Supported sensing modes
	TRP monostatic

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	Primarily the horizontal plane, with rare instances in the vertical plane.

	
	3D distribution
	FFS (e.g. sparse)

	
	Orientation
	FFS (e.g. full 360 degrees)

	
	Physical characteristics (e.g., size)
	FFS (e.g. vital signs and channel disturbances)

	[Unintended/Environment objects]
	Types
	FFS (e.g., pets or animals)

	
	3D mobility
	Primarily the horizontal plane, with rare instances in the vertical plane.

	
	3D distribution
	FFS (e.g. sparse)

	
	Orientation
	FFS (e.g. full 360 degrees)

	
	Physical characteristics (e.g., size)
	FFS (e.g. vital signs and channel disturbances)

	[Sensing area]
	Indoor layout

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




	Qualcomm [33]
	Proposal 8: Support the following updates in the Evaluation parameter table for humans sensing scenarios:

	Parameters
	Value

	Applicable communication scenarios
	UMI, UMA, InH, InF

	System parameters
	Carrier frequency of FR1 (3.5 GHz) & FR2 (28 GHz)
· For InH, InF, for both FR1 and FR2, use as a starting point the systems parameters and values from TR 38.855 Scenario 1 (Indoor Office for FR1 and FR2 (Open Office)) in Section 6.1 and Tables 6.1.1-1, Tables 6.1.1-2, Tables 6.1.1-3
· For UMI, UMA,
· for both FR1 and FR2, for Umi, use as a starting point the systems parameters and values from TR 38.855 Scenario 2 (UMi street canyon for FR1 and FR2 (ISD 200m) in Section 6.1 and Tables 6.1.1-1, Tables 6.1.1-2, Tables 6.1.1-4, Tables 6.1.1-5
· for FR1 only, for UMa, use as a starting point the systems parameters and values from TR 38.855 Scenario 3 (UMa (ISD 500m) for FR1 only (Macro cell only deployment scenario)) in Section 6.1 and Tables 6.1.1-1, Tables 6.1.1-5, Tables 6.1.1-6.

	Sensing transmitters and receivers properties
	BSs and UEs in the corresponding communication scenario

	Supported sensing modes
	All 6 modes: TRP monostatic, TRP bistatic, UE monostatic, UE bistatic, TRP –UE bistatic, UE – TRP bistatic

	Sensing target
	Outdoor/indoor
	Outdoor (for Umi, Uma)
Indoor (for InH, InF)

	
	LOS/NLOS (Tx-target, and target-Rx)
	· Option 1: LOS condition
· Option 2: LOS/NLOS condition based on LOS probability equation in TR38.901

	
	3D mobility
	horizontal plane only:
· Human velocity: 0, 3, 10 km/h

	
	3D distribution
	· Uniform with up to [1, 2, …, 5] targets

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	Size (Length x Width x Height):
· Child: 0.2m x 0.3m x 1m
· Adult: 0.5m x 0.5m x 1.75m

RCS modelling:
· FFS

	Unintended/Environment objects
	Types
	Option 1: Human(s)
Option 2: AGVs (InF)

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	For Option 1: Human
· Size (Length x Width x Height):
· Child: 0.2m x 0.3m x 1m
· Adult: 0.5m x 0.5m x 1.75m
For Option 2: AGV
· Size (Length x Width x Height):
· Option 1: 0.5m x 0.5m x 0.2m
· Option 2: 0.9m x 0.6m x 1m

	Sensing area
	For TRP-monostatic and TRP-TRP bistatic:
· All indoor deployment area
For TRP-UE and UE monostatic/bistatic
· X meters 3-D distance around a UE

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








Moderator Discussion: 


6.1 Proposal 6-1 (FL1)


Proposal 6-1:  (MEDIUM) Proposals TBD

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




1. Topic #5: AGV sensing target scenarios

The related proposals are copied below.

	Company
	Views

	EURECOM [3]
	Error: Reference source not found
Error: Reference source not found
[bookmark: _Ref162365956]Table 44. Evaluation parameters for AGV use cases
	Parameters
	Value

	Applicable communication scenarios
	Indoor factory

	TRP and UE antenna modelling
	Follow TR 38.857

	Supported sensing modes
	TRP-TRP bistatic, TRP monostatic

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	15km/h

	
	3D distribution
	Uniform

	
	Height
	3m

	
	LOS/NLOS
	LOS and NLOS

	Minimum 3D distances between Tx and sensing target
	0m




	Nokia [6]
	Proposal 9:	Define evaluation parameters InF-AGV scenario to be studied as part of Rel-19 ISAC channel modelling study.

[bookmark: _Ref166019056]Table 45: Proposed evaluation parameters for AGV detection and tracking in indoor factory deployments
	Parameters
	Value

	Applicable communication scenarios
	InF

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic, UL/DL bistatic TRP monostatic, UE monostatic

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	Max speeds up to 12 km/h

	
	3D distribution
	Uniform in 2D

	
	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]
	0 m in 2D



Proposal 10:	Use the evaluation parameters proposed in Table 45 for InF-AGV scenario in Rel-19 ISAC channel modelling study.


	Spreadtrum [7]
	Evaluation parameters for automated guided vehicles
	Parameters
	Value

	Supported sensing modes
	TRP-mono-static, TRP-TRP bi-static, TRP-UE bi-static , UE-TRP bi-static, UE mono-static, UE-UE bi-static

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	<=30km/h

	
	3D distribution
	Uniform distributed in the lanes

	
	Orientation
	In the direction of the lanes

	
	Physical characteristics (e.g., size)
	0.5m * 0.5m * 0.5m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target: 1m


Proposal 6: Adopt Table 2.4 on evaluation parameters for automated guided vehicles.


	Samsung [8]
	Table 10. Evaluation parameter for Automated guided vehicles
	Parameters
	Value

	Applicable communication scenarios
	Indoor office, Indoor factory

	Sensing transmitters and receivers properties
	Distributed BS and UE based on TR 38.901

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	indoor

	
	3D mobility
	Velocity
· Option 1: Uniform distribution in the range of 3 – [10] km/h
· Option 2: Fixed velocity – [3, 10] km/h

	
	3D distribution
	Uniform 2D distribution in a cell

	
	Orientation
	Directionality
· horizontal only

	
	Physical characteristics (e.g., size)
	Size
· Typical engineering vehicle: 7.5 m x 2.5 m x 3.5 m

	Unintended/Environment objects
	Types
	EO modeling types
· Option 1: EO-type 1
· Option 2: EO-type 2
· Option 3: EO-type 1 and 2
EO types
· FFS EO-type 1: other AGVs, human
· FFS EO-type 2: FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Tx/Rx – sensing target : [0] m
between sensing targets : [1] m
FFS Tx/Rx – unintended object
FFS between unintended objects



RAN1 includes the indoor office scenarios taking into account various types of AGV
For automated guided vehicle, RAN1 study how to model the sensing target with Table 10 as starting point


	Vivo [9]
	[bookmark: _Ref165994060]Table 46: Detailed evaluation parameters for indoor office
	Parameters
	Value

	Applicable communication scenarios
	Indoor office

	Sensing transmitters and receivers properties
	Reuse the parameters of chapter 7.2 in TR 38.901, except the UT height and UT mobility.

	
	Layout
	120m x 50m x 3m with 20m ISD

	
	TRP Height
	3m (ceiling)

	
	UT location
	Outdoor/indoor
	Indoor

	
	
	Indoor UT ratio
	100%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	0.8m / 1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

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

	Sensing target
	Type
	Human

	
	Outdoor/indoor
	Indoor

	
	3D mobility
	0km/h for standing, 3km/h for walking and 1.8km/h for pacing
FFS: other motions, such as fall down, gesture, etc.

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
    - [0.75m ~ 0.9m] (the height of human body centroid)


	
	Orientation
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Table, chair, door, window, wall/floor

	
	3D mobility
	 0 km/h

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Chair
	0.5m x 0.5m x1m
	Wood
	FFS

	
	
	Table
	1.2m x 0.5m x 0.8m
	Wood
	FFS

	
	
	Window
	FFS
	Glass
	FFS

	
	
	Door
	FFS
	Wood
	FFS

	
	
	Wall/floor
	
	Concrete
	FFS

	[Sensing area]
	The whole office.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m



[bookmark: _Ref166172081]Proposal 2: Table 46 as a starting point is considered to study the evaluation parameters for indoor office deployment scenario.
Proposal 1:  [bookmark: _Ref166172086]For sensing indoor room scenario, RAN1 reuses the room size of 20m x 20m x 3m of TR 38.808 indoor-B communication scenario as a starting point.
· FFS: 16m x 7m x 3m
· FFS:  7m x 7m x 3m
· FFS: TRP deployment in indoor room scenario
[bookmark: _Ref165994084]Table 47: Detailed evaluation parameters for indoor room
	Parameters
	Value

	Applicable communication scenarios
	Indoor room

	Sensing transmitters and receivers properties
	layout
	20m x 20m x 3m
[16m x 7m x 3m]
[7m x 7m x 3m]
FFS : TRP deployment

	
	TRP Height
	3m (ceiling)

	
	UT location
	Outdoor/indoor
	Indoor

	
	
	Indoor UT ratio
	100%

	
	
	LOS/NLOS
	LOS/NLOS

	
	
	Height, hUT
	0.8m / 1.5m

	
	UT mobility
	0km/h / [3km/h]

	
	UT distribution
	Randomly uniform

	Supported sensing modes
	TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE monostatic, UE-UE bistatic, [TRP-TRP bistatic].

	Sensing target
	Type
	Human

	
	Outdoor/indoor
	Indoor

	
	3D mobility
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]0m/s for standing, 1.0 m/s for walking and 0.5m/s for pacing
FFS: other motions, such as fall down, gesture, etc.

	
	3D distribution
	Uniform in XY-plane,
FFS for Z (related to use case): The height assumption of sensing target is related to the sensing use case and RCS modeling.
    - [0.75m ~ 0.9m] (the height of human body centroid)


	
	Orientation
	[Random] (up to the outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	0.5m x 0.5m x 1.75m（adult）,  [0.2m x 0.3m x 1.0m (child)]
RCS characteristic: up to the outcome of RCS discussion

	[Unintended/ Environment objects]
	Types
	 Table, chair, door, window, wall/floor, [pets]

	
	3D mobility
	 0 km/h / [?]

	
	3D distribution
	 Deterministic and/or stochastic

	
	Orientation
	 [Deterministic / random] (up to outcome of RCS discussion)

	
	Physical characteristics (e.g., size)
	Type
	Size
	Material
	RCS

	
	
	Chair
	2.8m x 1.05m x 1m
	Wood
	FFS

	
	
	Table
	1.5m x 0.7m x 0.8m
	Wood
	FFS

	
	
	Window
	1.5m x 1.5m(WxH)
	Glass
	FFS

	
	
	Door
	1m x 2.5m(WxH)
	Wood
	FFS

	
	
	Wall/floor
	
	Concrete
	FFS

	
	
	[Pet]
	
	Animal
	FFS

	[Sensing area]
	The whole room.

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m



Proposal 2:  Table 47 as a starting point is considered to study the evaluation parameters for indoor room deployment scenario.



	LG [11]
	Table 48 Evaluation parameters for sensing AGV as a target
	Parameters
	Value

	Applicable communication scenarios
	Indoor factory described in TR38.901

	Sensing transmitters and receivers properties
	TRP or UE for a transmitter
TRP or UE for a receiver
Properties of TRP and UE described in TR38.901

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	AGV speed described in TR38.901

	
	3D distribution
	Random position

	
	Orientation
	No need to define

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of AGV

	Environment objects (EO)
	Types
	EO type 1 – ground, wall
EO type 2 – human

	
	3D mobility
	Nominal human speed

	
	3D distribution
	UE location/distribution in indoor factory scenario described in TR38.901 for human
Location of walls in indoor factory scenario described in TR38.901

	
	Orientation
	Orientation of walls

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of humans, walls

	Sensing area
	2D space represented by a circle with a radius and a center of coordinate (latitude, longitude)

	Minimum 3D distances between pairs of Tx/Rx/sensing target/EO
	Rayleigh distance (Z=2D2/λ), where D is the size of a sensing target




	LG [11]
	Table 49 Evaluation parameters for sensing hazardous object on the road as a target
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa described in TR38.901
Highway, urban grid described in TR36.885

	Sensing transmitters and receivers properties
	TRP or UE for a transmitter
TRP or UE for a receiver
Properties of TRP and UE described in TR38.901 and TR36.885

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Nominal mobility of humans, animals

	
	3D distribution
	Random positions on the road of a configurable number of humans, animals

	
	Orientation
	No need to define

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of humans, animals

	Environment objects (EO)
	Types
	EO type 1 – ground
EO type 2 – vehicles

	
	3D mobility
	UE speed described in TR36.885 for vehicle

	
	3D distribution
	UE location/distribution described in TR36.885 for vehicle

	
	Orientation
	No need to define

	
	Physical characteristics (e.g., size)
	Nominal physical characteristics of vehicles

	Sensing area
	2D space represented by a circle with a radius and a center of coordinate (latitude, longitude)

	Minimum 3D distances between pairs of Tx/Rx/sensing target/EO
	Rayleigh distance (Z=2D2/λ), where D is the size of a sensing target




	CATT [12]
	[bookmark: _Ref165215777]Table 50 Evaluation parameter template for sensing AGVs
	Parameters
	Value

	Applicable communication scenarios
	InF (including 5 sub-scenarios as defined in TR 38.901, i.e., InF-SL, InF-DL, InF-SH, InF-DH, InF-HH)

	Sensing transmitters and receivers properties
	The same as BS for communication

	Supported sensing modes
	TRP-monostatic, TRP-to-TRP bi-static

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	Horizontal: speed = 5 km/h, uniformly random direction
Vertical: N/A

	
	3D distribution
	Horizontal: uniformly distributed within sensing area
Vertical: N/A
The maximum total number of sensing target: [3] per sensing area

	
	Orientation
	FFS, pending on progress of RCS modeling

	
	Physical characteristics (e.g., size)
	At most three types of AGV:
· Small: 0.5m * 0.5m * 0.5m
· Medium: 1.5m * 1m * 1m (baseline)
· Large: 2.5m * 1.5m * 2m

	[Unintended/Environment objects]
	Types
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	Horizontal:
· Option 1: each cell in the layout (factory)
· Option 2: convex hull of each horizontal BS deployment
· Option 3: convex hull of one selected BS
Vertical: on the ground

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Between BS and sensing target (i.e., AGV):
· 2D: 0m
· 3D: the same as cell height
Between different sensing targets (i.e., AGVs):
· 2D: 3m
· 3D: the same as 2D




	Sony [18]
	Proposal 8: Introduce physical characteristics parameters of AGV as the sensing target, such as of the RCS and size/dimension.
Proposal 9: Introduce the parameters/values and its assumption as shown in Table 3 for the deployment scenario of AGV.
Table 3: Additional parameters of AGV as a sensing target for the existing deployment scenario.
	Parameters
	Value

	Applicable communication scenarios
	InF

	Sensing transmitters and receivers properties
	Reuse the hardware assumption of applicable communication scenario

	Supported sensing modes
	All sensing modes (at least TRP-TRP bi-static, TRP-to-UE bi-static, TRP mono-static)

	Sensing target (AGV)
	Outdoor/indoor
	Indoor

	
	3D mobility [14]
	Average speed [0₋3] m/s

	
	3D distribution [6][8]
	Uniform, Random drop along the clutter density

NOTE: "clutter" (e.g., machinery, assembly lines, storage shelves, etc.) exists in the factory hall at various levels of densities, and the AGV is included in the clutter.

	
	Orientation
	[N/A]

	
	Physical characteristics (e.g., size) [9]
	RCS: [0-10] dBsm

Size/Dimension: [1.5 m x 1 m x 0.5 m]





	IDCC [23]
	Table 4. Evaluation parameter for AGV sensing in InF scenario
	Parameters
	Value

	Applicable communication scenarios
	InF-SL, InF-DL, InF-SH, InF-DH from TR 38.901 [3] and InF-SH and InF-DH from TR 38.855 [5]

	Sensing transmitters and receivers properties
	Cell layout: [3, 7]
· 18 BSs on a square lattice with spacing D, located D/2 from the walls.
-	for the small hall (L=120m x W=60m): D=20m
-	for the big hall (L=300m x W=150m): D=50m

[image: ]

	
	· BS height: 1.5m (InF-SL, InF-DL) [3] and 8m (InF-SH, InF-DH) [3, 7]
· BS antenna configuration: FFS, following as starting point:
· FR1: (M, N, P, Mg, Ng) = (4, 4, 2, 1, 1), dH=dV=0.5λ [7]
· FR2: (M, N, P, Mg, Ng) = (4, 8, 2, 1, 1), dH=dV=0.5λ [7]

	
	· UE location: 100% Indoor as a starting point
· UE height: 1.5m [3, 7]
· UE location distribution: Uniform in the convex hull of BS deployment [7]
· UE antenna configuration: FFS, following as starting point:
· FR1: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = 0.5λ [7]
· FR2: FR1: (M, N, P, Mg, Ng) = (2, 2, 2, 1, 1), dH, dV = 0.5λ [2]
· UE mobility: 3km/h [3, 7]

	Supported sensing modes
	· gNB-UE bistatic sensing, UE-UE bistatic sensing, UE monostatic sensing

	Sensing target
	Outdoor/indoor
	· Indoor

	
	3D mobility
	· 5km/h, 15km/h, 30km/h

	
	3D distribution
	· Uniform within defined sensing coverage area

	
	Orientation
	· Uniform bearing angle between [0, 360], fixed downtilt and slant angles [3, similar to UE orientation distribution]

	
	Physical characteristics (e.g., size)
	· L x W x H: [1.0] m x 3.0 m x 1.5m as starting point [3]

	[Unintended/Environment objects]
	Types
	· Ground (FFS other EOs)

	
	3D mobility
	· 0 km/h (Static)

	
	3D distribution
	· FFS

	
	Orientation
	· FFS

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

	[Sensing area]
	· Convex hull of BS deployment

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	· Based on Rayleigh distance (function of antenna aperture size and wavelength):

	
	Min gNB to target distance
	Min UE to target distance

	FR1 (3.5 GHz)
	1.36 m
	0.17 m

	FR2 (28 GHz)
	0.4 m
	0.04 m



Note: Min Tx to target distance can be either min gNB to target distance or min UE to target distance depending on if the transmitter is gNB or the UE. Likewise for min target to Rx distance.



Proposal 11: Use Table 4 as a starting point for InF deployment scenario for AGV sensing.


	OPPO [25]
	Table 1 Assumptions for Indoor scenarios
	Parameters
	Value
	

	Applicable communication scenarios
	Indoor office
	Indoor factory

	Sensing transmitters and receivers properties
	Layout：
· 120m*50m*3m
Vertical height:
· 1.5m (UE), 3m (TRP)
Horizontal:
· Uniformly random, if height=1.5m
· fixed location with ISD=20m, if height=3m
	Layout：
· 20-160000 m2
Vertical height:
· 1.5m (UE), [5~10]m (TRP)
Horizontal:
· Uniformly random, if height=1.5m
· fixed location with ISD=[20m], if height=[5~10]m

	Supported sensing modes
	mono-static, bi-static, multi-static
	mono-static, bi-static, multi-static

	Sensing target
	Outdoor/indoor
	Indoor
	Indoor

	
	3D mobility
	0, 3km/h
	3km/h

	
	3D distribution
	Vertical height: 0.8~1m
Horizontal: arbitrary
	Vertical height: 1m
Horizontal: arbitrary

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Human:
· 1.8m*0.5m*0.5m (adult)
· 1m*0.5m*0.2m (child)
	vehicle:
· 5m*2m*1.6m (passenger vehicle)
· 13m*2.6m*3m (truck)

	Unintended/Environment objects
	Types
	furniture, pet
	human, clutter

	
	3D mobility
	0, 3km/h
	0, 3km/h

	
	3D distribution
	Vertical height: 0.2~1 m
Horizontal: arbitrary
	Vertical height: 1m
Horizontal: arbitrary

	
	Orientation
	Vertical: 0-180°
Horizontal: 0-360°
	Vertical: 0-180°
Horizontal: 0-360°

	
	Physical characteristics (e.g., size)
	Furniture (wood):
· 1.8m*1m*0.5m
Pet:
· 0.5m*0.5m*0.5m
	Human/robot:
· 1.8m*0.5m*0.2m
Clutter (metal):
· 1m*1m*1m

	Sensing area
	full area of target distribution
	full area of target distribution

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m (for Tx-Rx in mono-static sensing only); 1m (for all other pairs)
	0m (for Tx-Rx in mono-static sensing only); 1m (for all other pairs)




	Lenovo [27]
	Proposal 7: For the AGV use case, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	InF in Error: Reference source not found

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	- BS setting in Table 7.2-4 Error: Reference source not found
- UT setting in Table 7.2-4 Error: Reference source not found

	Sensing area
	Convex hull of multiple sensing Tx/Rx nodes according to the cell layout in Table 7.2-4 Error: Reference source not found

	Sensing target
	Outdoor/indoor
	Indoor

	
	Number
	1-4

	
	3D mobility
	Up to 30km/h

	
	3D distribution
	100% indoor, uniformly distributed over the horizontal area

	
	Orientation
	Random over the horizontal area

	
	Physical characteristics (e.g., size)
	AGV with example dimensions (3.0, 1.5, 0.5) m

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m

	Minimum 3D distances between multiple sensing targets
	3m




	ZTE [28]
	Proposal 7: Support the following evaluation parameter for sensing scenarios for AGV as sensing target
Table 6. Evaluation parameter for sensing scenarios for AGV as sensing target
	Parameters
	Value

	Applicable communication scenarios
	Indoor factory

	Cell layout
	Refer to 38.857

	Sensing transmitters and receivers properties
	Any TRP and/or UE location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Indoor

	
	LOS/NLOS
	LOS and NLOS

	
	3D mobility
	5km/h in horizontal plane

	
	3D distribution
	Uniform in horizontal plane

	
	Orientation
	Random (direction of velocity)

	
	Physical characteristics (e.g., size)
	Size (Length x Width x Height)
0.5m x 0.5m x 0.2m

	Sensing area
	Indoor layout

	Minimum 3D distances between Tx/Rx and sensing target
	0m (2D)
3D distance can be inferred via the height of sensing transmitter/receiver and target




	Qualcomm [33]
	Proposal 10: Support the following updates in the Evaluation parameter table for AGV sensing scenarios:

	Parameters
	Value

	Applicable communication scenarios
	InF

	System parameters
	Carrier frequency of FR1 (3.5 GHz) & FR2 (28 GHz)
· For both FR1 and FR2, use a starting point the parameters and values for the InF-SH and InF-DH scenarios from TR 38.857 Section 6.1

	Sensing transmitters and receivers properties
	BSs and UEs in the corresponding communication scenario

	Supported sensing modes
	All 6 modes: TRP monostatic, TRP bistatic, UE monostatic, UE bistatic, TRP –UE bistatic, UE – TRP bistatic

	Sensing target
	Outdoor/indoor
	Indoor

	
	LOS/NLOS (Tx-target, and target-Rx)
	LOS/NLOS condition based on LOS probability equation in TR38.901

	
	3D mobility
	horizontal plane only:
· AGV velocity: 5, 30 km/h

	
	3D distribution
	· Uniform with up to [1, 2, …, 5] targets

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	Size (Length x Width x Height):
· Option 1: 0.5m x 0.5m x 0.2m
· Option 2: 0.9m x 0.6m x 1m

RCS modelling:
· FFS

	Unintended/Environment objects
	Types
	Option 1: Human(s)
Option 2: AGVs

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	Sensing area
	For TRP-monostatic and TRP-TRP bistatic:
· All indoor deployment area
For TRP-UE and UE monostatic/bistatic
· X meters 3-D distance around a UE

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








Moderator Discussion: 


Proposal 7-1 (FL1)


Proposal 7-1:  (MEDIUM) Proposals TBD

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Topic #6: Hazardous objects sensing target scenarios

The related proposals are copied below.

	Company
	Views

	EURECOM [3]
	Error: Reference source not found
Error: Reference source not found
[bookmark: _Ref162366022]Table 51. Evaluation parameters for objects creating hazards on roads/railways use cases
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa

	TRP and UE antenna modelling
	Follow TR 38.901

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

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	0-5km/h

	
	Height
	1.5m

	
	LOS/NLOS
	LOS and NLOS

	Minimum 3D distances between Tx and sensing target
	0m




	Nokia [6]
	Proposal 7:	Define evaluation parameters Highway-Hazard and Urban Grid-Hazard scenarios to be studied as part of Rel-19 ISAC channel modelling study.

[bookmark: _Ref166018905]Table 52: Proposed evaluation parameters for roadside hazard detection in highway deployments
	Parameters
	Value

	Applicable communication scenarios
	V2X highway scenario

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic, UL/DL bistatic TRP monostatic, UE monostatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	5 km/h - animals
3 km/h - pedestrians

	
	3D distribution
	Uniform in 2D

	
	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]
	



[bookmark: _Ref166018908]Table 53: Proposed evaluation parameters for roadside hazard detection in urban grid deployments
	Parameters
	Value

	Applicable communication scenarios
	V2X urban grid scenarios

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	TRP-to-TRP bistatic, UL/DL bistatic TRP monostatic, UE monostatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	5 km/h - animals
3 km/h - pedestrians

	
	3D distribution
	Uniform in 2D

	
	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]
	



Proposal 8:	Use the evaluation parameters proposed in Table 52 and Table 53 for Highway-Hazard and Urban Grid-Hazard scenarios respectively in Rel-19 ISAC channel modelling study.


	Spreadtrum [7]
	Evaluation parameters for objects creating hazards
	Parameters
	Values for pedestrians
	Values for animals

	Supported sensing modes
	TRP mono-static, TRP-TRP bi-static

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	5 km/h

	
	3D distribution
	Uniformly distributed in horizontal plane

	
	Orientation
	Uniformly distributed on [0,360] degree in horizontal plane

	
	Physical characteristics (e.g., size)
	0.5m * 0.5m * 1.75m
	1.5m * 0.5m * 1 m

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


Proposal 7: Adopt Table 2.5 on evaluation parameters for objects creating hazards.


	Samsung [8]
	Proposal 16	Discuss which types of sensing target is considered for objects creating hazards on roads/railways
Proposal 17	For object creating hazards on roads/railways as sensing target, RAN1 study how to model the sensing target with Table 11 as starting point
Table 11. Evaluation parameter for objects creating hazards on roads/railways
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa, Urban grid, Highway, HST

	Sensing transmitters and receivers properties
	Distributed BS and UE based on TR 38.901, TR37.885

	Supported sensing modes
	All 6 sensing modes

	Sensing target
	Candidates of target
	· Option 1: All of objects in the scope of RAN1 study: UAV, Human, Automotive vehicle, AGV
· Option 2: All of objects in the scope of RAN1 study + additional objects (e.g., animals, trains)
· Option 3: Some objects in the scope of RAN1 study

	
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Velocity
· It can follow the 3D mobility assumption for each sensing targets
· FFS additional object’s 3D mobility

	
	3D distribution
	It can follow the 3D distribution assumption for each sensing targets
FFS additional object’s 3D distribution

	
	Orientation
	Directionality
· It can follow the orientation assumption for each sensing targets
· FFS additional object’s orientation

	
	Physical characteristics (e.g., size)
	Size
· passenger vehicle: length 5 m, width 2.0 m, height 1.6 m
· truck/bus: length 13 m, width 2.6 m, height 3 m

	Unintended/Environment objects
	Types
	EO modeling types
· Option 1: EO-type 1
· Option 2: EO-type 2
· Option 3: EO-type 1 and 2
EO types
· FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	

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




	CATT [12]
	[bookmark: _Ref165217466]Table 54 Evaluation parameter template for sensing objects creating hazards on roads/railways
	Parameters
	Value

	Applicable communication scenarios
	Highway, Urban grid
	High speed train (HST)

	Sensing transmitters and receivers properties
	The same as BS and/or pedestrian UE and/or vehicle UE and/or RSU (when deployed) for communication
RSU deployment refers to TR 38.859
	The same as BS for communication

	Supported sensing modes
	All 6 sensing modes defined in SID
	TRP-monostatic, TRP-to-TRP bi-static

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Horizontal: speed = 3 km/h, 10 km/h, 20km/h, uniformly random direction
Vertical: N/A

	
	3D distribution
	Horizontal plane: uniformly distributed within sensing area
Vertical plane: N/A
The maximum total number of sensing target: [5] per sensing area

	
	Orientation
	FFS, pending on progress of RCS modeling

	
	Physical characteristics (e.g., size)
	Human (pedestrian): 0.5m x 0.5m x 1.75m
Animal (sheep, deer): 1.5m x 0.5m x 1 m

	[Unintended/Environment objects]
	Types
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	[Sensing area]
	Horizontal: within the highway/road and near the highway/road (within 3m)
Vertical: on the ground
	Horizontal: within the railway and near the railway (within 3m)
Vertical: on the ground

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	Between BS and sensing target (i.e., human, animal):
· 2D: 35m, as defined in TR 37.885/TR 36.885
· 3D: calculated based on minimum 2D distance, if needed
Between RSU and sensing target (i.e., vehicle)
· 2D: [0.5m], assuming lane width = 4m, and vehicle width = 3m, and RSU is located along the both sides of the highway as TR38.859
· 3D: calculated based on minimum 2D distance, if needed
Between pedestrian UE and sensing target (i.e., human, animal):
· 2D: 3m
· 3D: the same as 2D
Between vehicle UE and sensing targets (i.e., human, animal):
· 2D:  3.5m assuming sidewalk width = 3m, and lane width= 4m,
· 3D: the same as 2D
Between different sensing targets (i.e., human, animal):
· 2D: 3m
· 3D: the same as 2D
	Between BS and sensing target (i.e., human, animal):
· 2D: 35m
· 3D: calculated based on minimum 2D distance, if needed
Between different sensing targets (i.e., human, animal):
· 2D: 3m
· 3D: the same as 2D




	CMCC [14]
	Proposal 4: For detecting or tracking of automotive vehicles, humans, and objects creating hazards on roads, the evaluation parameter of urban grid and highway are summarized in Table 5.

Table 5: Evaluation parameter for V2X sensing scenario.
	Parameters
	Value

	Applicable communication scenarios
	Urban grid for V2X
	Highway for V2X

	Sensing transmitters and receivers properties
	Both BS and UE can be used as sensing transmitter and receiver

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

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Vehicle
	Vehicle is dropped as Option B in Error: Reference source not found
-	Vehicle type distribution: 20% vehicle type 1, 60% vehicle type 2, 20% vehicles type 3.
-	Vehicle speed in each lane is as follows:
-	In the East-West direction:
-	Speed in Lane 1: 60km/h
-	Speed in Lane 2: 50km/h
-	Speed in Lane 3: 25km/h
-	Speed in Lane 4: 15km/h
-	In the North-South direction:
-	0 km/h in all the lanes.
	Vehicle is dropped as Option B in Error: Reference source not found
-	Vehicle type distribution: 20% vehicle type 1, 60% vehicle type 2, 20% vehicles type 3.
-	Vehicle speed in each lane is as follows:
-	In the East-West direction:
-	Speed in Lane 1: 60km/h
-	Speed in Lane 2: 50km/h
-	Speed in Lane 3: 25km/h
-	Speed in Lane 4: 15km/h
-	In the North-South direction:
-	0 km/h in all the lanes.

	
	Pedestrian
(Adult)
	Size (Length x Width x Height): 0.5m x 0.5m x 1.75m
Velocity: 5km/h
	Size (Length x Width x Height): 0.5m x 0.5m x 1.75m
Velocity: 5km/h

	
	Animal
(Sheep/deer)
	-
	Size (Length x Width x Height): 1.5m x 0.5m x 1 m
Velocity: 5km/h

	Carrier frequency
	4 GHz

	System bandwidth
	100 MHz

	Cell Layout
	Layout
	Baseline: Macro only (with the road configuration in Figure A-1 in Error: Reference source not found and BS placement as depicted in Figure A.1.3-1 in Error: Reference source not found)
[image: ]           [image: 图片包含 游戏机, 花, 瓶子

描述已自动生成]
Figure A-1 in Error: Reference source not found   Figure A.1.3-1 in Error: Reference source not found
	Baseline: Macro only (straight line BS placement with Road configuration in Error: Reference source not found)
[image: ]
Figure A-2 in Error: Reference source not found

	
	Number of lanes
	2 in each direction (4 lanes in total in each street)
	3 in each direction (6 lanes in total in the highway)

	
	Lane width
	3.5 m
	4 m

	
	Inter-BS distance
	Inter Macro: 500m
	Inter Macro: 1732m, 500m (optional)

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

	Note:
- Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
- Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
- Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters




	Xiaomi [22]
	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.


	Toyota [26]
	Proposal 5: For objects creating hazards on roads use cases, RAN1 to leverage the urban grid and highway scenarios in TR 37.885 as a starting point.
Proposal 6: For objects creating hazards use cases in urban grid scenarios, RAN1 to consider at least pedestrians, motorcyclists, and cyclists as sensing target objects (FFS: other sensing target types).
Proposal 7: For objects creating hazards use cases in highway scenarios, RAN1 to consider at least pedestrians and animals (e.g., deer) as sensing target objects (FFS: other sensing target types).
Proposal 8: For objects creating hazards use cases, RAN1 to consider at least vehicles as unintended objects for both the urban grid and highway scenarios and consider at least buildings as environment objects (FFS: other unintended objects and other environment objects) for the urban grid scenario.
Proposal 9: For objects creating hazards use cases in urban grid and highway scenarios, RAN1 to consider evaluation parameter values defined in Table 3 as a starting point.
Table 55. Evaluation parameter values for objects creating hazards use cases in urban grid and highway scenarios
	Parameters
	Value
	Value

	Applicable communication scenarios
	Urban grid
	Highway

	Sensing transmitters and receivers properties
	Sensing transmitters and receivers are selected from BSs, vehicle UEs, UE-type RSUs, and/or pedestrian UEs in the communication scenario.
	Sensing transmitters and receivers are selected are selected from BSs, vehicle UEs, and/or UE-type RSUs in the communication scenario.

	Supported sensing modes
	All of the six sensing modes
	All of the six sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	Types
	· Pedestrians
· Motorcyclists
· Cyclists
· FFS: other sensing target types
	· Pedestrians
· Motorcyclists
· Animals (e.g., deer)
· FFS: other sensing target types

	
	3D mobility
	FFS
	FFS

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

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

	[Unintended/Environment objects]
	Types
	· Unintended objects:
· Vehicles
· FFS: other unintended objects
· Environment objects:
· Buildings
	· Unintended objects:
· Vehicles
· FFS: other unintended objects
· Environment objects:
· FFS

	
	3D mobility
	Reuse vehicle UE dropping model Option A and/or Option B UE for urban grid scenario in TR 37.885:

Option A:
· Vehicle speed is 60 km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.

Option B:
· In the East-West direction:
· Speed in Lane 1: 60km/h
· Speed in Lane 2: 50km/h
· Speed in Lane 3: 25km/h
· Speed in Lane 4: 15km/h
· In the North-South direction:
· 0 km/h in all the lanes
· No vehicles are dropped at the intersections in the North-South direction. Vehicles do not change their direction at the intersection

	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.

Option B:
· Speed in Lane 1: 80 km/h
· Speed in Lane 2: 100 km/h
· Speed in Lane 3: 140 km/h
· Speed in Lane 4: 40 km/h
· Speed in Lane 5: 30 km/h
Speed in Lane 6: 20 km/h

	
	3D distribution
	Reuse vehicle UE dropping model Option A and/or Option B for urban grid scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
Vehicle type distribution is not dependent of the lane.
	Reuse vehicle UE dropping model Option A and/or Option B for highway scenario in TR 37.885:

Option A:
· 100% vehicle type 2

Option B:
· 20% vehicle type 1
· 60% vehicle type 2
· 20% vehicle type 3

For both Option A and B, vehicles are dropped according to the following process:
· 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}.
· All the vehicles in the same lane have the same speed.
Vehicle type distribution is not dependent of the lane.

	
	Orientation
	See 3D mobility
	See 3D mobility

	
	Physical characteristics (e.g., size)
	Reuse the following vehicle types as defined in TR 37.885:
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters
	Reuse the following vehicle types as defined in TR 37.885:
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters

	[Sensing area]
	FFS
	FFS

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





	Lenovo [27]
	Proposal 8: For objects creating hazards on roads/railway use cases, RAN1 to consider the parameters in the table below
	Parameters
	Value

	Applicable communication scenarios
	Highway and Urban grid in Error: Reference source not found, HST

	Frequency band
	At least FR1, FR2

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

	Sensing transmitters and receivers properties
	- TRP deployments of Table 6.1.3-1, 6.1.3-2 [6], with antenna height options of Section 6.1.4 of [6],
- UE-type RSU in Table 6.1.3-1, 6.1.3-2 [6],
- Vehicle-type UE according to Section 6.1.2 [6]

	Sensing area
	- Convex hull of multiple TRP sensing Tx/Rx nodes
- Uniform within 30 meters distance around a UE

	Sensing target
	Outdoor/indoor
	Outdoor

	
	Type
	Pedestrian (adult), animal (sheep/deer) or vehicle/train

	
	Number
	1

	
	3D mobility
	According to the Table 5.2.1-1 of [3]

	
	3D distribution
	Uniformly within a defined sensing area

	
	Orientation
	Random 2D orientation in the direction of horizon

	
	Physical characteristics (e.g., size)
	According to the Table 5.2.1-1 of [3]

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	0m




	ZTE [28]
	Proposal 8: Sensing targets for objects creating hazards on roads/railways should at least include human.
Proposal 9: Support the following evaluation parameter for sensing scenarios for human on roads
Table 7. Evaluation parameter for sensing scenarios for human on roads
	Parameters
	Value

	Applicable communication scenarios
	Highway
	Urban grid

	Cell layout
	Refer to 37.885
	Refer to 37.885

	Sensing transmitters and receivers properties
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations
	Any TRP location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations

	Supported sensing modes
	All 6 sensing modes
	All 6 sensing modes

	Sensing target
	Outdoor/indoor
	Outdoor
	Outdoor

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	3D mobility
	5km/h in horizontal plane
	5km/h in horizontal plane

	
	3D distribution
	Uniform in horizontal plane
	Uniform in horizontal plane

	
	Orientation
	Random (direction of velocity)
	Random (direction of velocity)

	
	Physical characteristics (e.g., size)
	Size (Length x Width x Height)
0.5m x 0.5m x 1.75m
	Size (Length x Width x Height)
0.5m x 0.5m x 1.75m

	Sensing area
	In lane
	In lane

	Minimum 3D distances between Tx and sensing target
	Refer to 36.885:
37m for BS-sensing target distance (2D), 3D distance can be inferred via the height of sensing transmitter and target
FFS distance between sensing target and UE
	Refer to 36.885 for distance between BS and sensing target

FFS distance between sensing target and UE

	Minimum 3D distances between Rx and sensing target
	Refer to 36.885:
37m for BS-sensing target (2D), 3D distance can be inferred via the height of sensing receiver and target
FFS distance between sensing target and UE
	Refer to 36.885 for distance between BS and sensing target
FFS distance between sensing target and UE




	Qualcomm [33]
	Proposal 11: Support the following updates in the Evaluation parameter table for sensing of objects creating hazards on roads/railways scenarios:

	Parameters
	Value

	Applicable communication scenarios
	Highway, Urban grid

	System parameters
	Reuse the parameters and values from TR 37.885 (Sections 6.1.1, 6.1.2, 6.1.3, 6.1.4, 6.1.5), with the following notes/changes:
	Bandwidth
	200MHz, 400 MHz, or 800 MHz

	Carrier frequency
	30 GHz

	Inter-BS distance
	250m, 500m


	Antenna array configuration for vehicle UE
	(2,4,2,1,1), or (2,4,2,8,1)
· In addition to (2,4,2,1,1) in TR 37.885, antenna array configuration of (2,4,2,8,1) can be used for vehicular UE to achieve high angular resolution sensing desirable for LRR/SRR use cases

	Antenna array bearing angle
	45°, 90°, 135°, or 270° for corner or side SRR use cases

	Traffic model
	periodic and aperiodic sensing traffic with update rate parameters (5 to 20 fps for LRR and 20 to 50 fps for SRR)





	Sensing transmitters and receivers properties
	Define percent of UEs with sensing capability only, or communication only capability, or both communication and sensing capability
· An example, radar only can be 25% or 100% of the total UE drop with remaining UE as communication only

	Supported sensing modes
	All 6 modes: TRP monostatic, TRP bistatic, UE monostatic, UE bistatic, TRP –UE bistatic, UE – TRP bistatic

	Sensing target
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS (Tx-target, and target-Rx)
	Support both the following options:
· Option 1: LOS for Highway scenario = 1
· Option 2: According to Table 6.2-1

	
	3D mobility
	· Option 1: 140 km/h in all the lanes
· Option 2: (optional) Vehicle speed is 70 km/h or 250 km/h in all the lanes

	
	3D distribution
	uniform

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	· Animal (Sheep/deer)
· Dimensions: 1.5m x 0.5m x 1 m
· velocity: 5 km/h
· Pedestrian: Reuse the agreed dimensions and velocity from the “Human scenarios”
· vehicle: Reuse the agreed dimensions and velocities from the “automotive scenarios”

	Unintended/Environment objects
	Types
	FFS

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS

	Sensing area
	For TRP-monostatic and TRP-TRP bistatic:
· All indoor deployment area
For TRP-UE and UE monostatic/bistatic
· X meters 3-D distance around a UE

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





	
	

	
	

	
	





Moderator Discussion: 


Proposal 8-1 (FL1)


Proposal 8-1:  (MEDIUM) Proposals TBD

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments
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Annex: RAN1 Endorsed agreements

RAN1#116 Agreements
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




Agreement
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 the sensing transmitter and sensing receiver are co-located in the same TRP or UE.  
6. Bi-static sensing: sensing where the sensing transmitter and sensing receiver are in different TRPs or UEs. 
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.


RAN1#116-bis Agreements

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 the sensing transmitter and sensing receiver are co-located in the same TRP or UE.  
6. Bi-static sensing: sensing where the sensing transmitter and sensing receiver are in different TRPs or UEs. 
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.

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]
	




RAN1#117 Agreements

Agreement


Agreement
For each of the sensing target deployment scenarios using the template agreed in RAN#116-bis, the following principles apply:
1. For defining sensing Tx and sensing Rx properties (e.g., cell layout, BS antenna height, and minimum distance), scenario parameter values for the applicable communication scenarios in 38.901 are considered as a starting point. Updates to these evaluation parameter values for ISAC scenarios will consider the following:
1. aerial UEs parameter values as defined in TR 36.777
1. indoor room scenario parameter values defined in TR 38.808 
1. automotive scenario parameter values as defined in TR 37.885, 38.859 for Urban grid/Highway 
1. Minimum distances between Tx/Rx and target are not defined in the existing communications scenarios and shall be included in the sensing target deployment scenarios.
1. Note: Only deviation from the existing evaluation parameters in the applicable communication scenarios need to be explicitly defined in the ISAC scenario tables.
1. For defining sensing target properties, as a baseline
· Evaluation parameter values can be taken from additional TRs, e.g., TR 36.777, 37.885, 38.859, etc.
· Size of sensing targets based on TR 22.837, 37.885 (e.g. for automotive), 38.901 (e.g. for AGV size), etc


Agreement
For ISAC deployment scenarios, carrier frequency, bandwidth, and SCS are not included in the evaluation parameters templates for sensing scenarios, but may be included in the evaluation/calibration phase. 
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