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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, 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
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.
1. 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.
1. Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment from the sensing signal.
1. Background environment: background (clutter and/or environmental objects) that are not the sensing target(s).
1. Mono-static sensing: sensing where the sensing transmitter and sensing receiver are co-located in the same TRP or UE.  
1. Bi-static sensing: sensing where the sensing transmitter and sensing receiver are in different TRPs or UEs. 
1. Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers, for a sensing target.
1. Sensing signal: Transmissions on the 3GPP radio interface that can be used for sensing purposes.


Moderator Tentative Plan

Based on the wide-ranging and divergent contributions at this very early stage for this SID, RAN1 should take into account the following tentative plan relative to the deployment scenarios:
1. RAN1 should come to a common understanding for high level principles for deployment scenarios based on the agreements in the 1st meeting, including, but not limited to, 
i. Determine/confirm understanding from RAN1#116
ii. Discuss and determine any modifications or limitations using existing scenarios as a starting point
iii. Confirm definitions/terminology for e.g., sensing modes, targets, etc. based on RAN1#116 
2. Following step one, agree ISAC evaluation parameters and principles. – 
a. Discuss and agree scenario parameters and/or parameter categories
b. Specific values/value ranges may be FFS
3. Include any additional (other) agreements as time permits, e.g., target related parameters, KPIs – FFS 
4. Goal is for completion of detailed of deployment scenarios at RAN1#117.

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

Hence, the discussion will focus on the following aspects: 
1) General principles for ISAC deployment scenarios 
2) Evaluation parameters 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.

Contact Information: 

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

Topic #1: General principles for Deployment scenarios

The related proposals are copied below.

	Company
	Views

	Apple [3]
	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.
· For the automotive vehicle (at least outdoors) target, at least the use case of sensing for parking space determination and use case for sensing for tourist spot traffic management should be selected.
· For the AGV, at least the use case on AMR collision avoidance in smart factories should be selected.


	AT&T [4]
	Proposal 4: For ISAC channel modelling development, consider both monostatic and bistatic (multi-static) sensing 

Proposal 5: For gNB-gNB bi-(multi-) static and gNB-gNB monostatic sensing, the channel model between the sensing transmitter and the sensing receiver needs to be validated. 
Proposal 6: For ISAC channel modelling development, RAN1 should discuss the specific modifications to the existing 38.901/36.777 scenarios and associated parameters specifically for ISAC technology evaluations.


	CATT, CICTCI [6]
	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.
Proposal 2: Further study the following two aspects in ISAC scenario study:
· Introduction of characteristics of sensing targets (and possibly environment objects), e.g. distribution, mobility, etc.; 
· Necessary update on current scenarios.


	China Telecom [7]
	Proposal 1: The sensing modes corresponding to each deployment scenario of interest need to be identified. 


	Eurecom [9]
	Proposal 1: For the UAV use cases, UMa, UMi and RMA in TR 38.901 are used for the deployment scenarios.
Proposal 2: For the human indoor use case, Indoor Office in TR 38.901 is used for the deployment scenario.
Proposal 3: For the human outdoor use case, UMi in TR 38.901 is used for the deployment scenario.
Proposal 4: For the automotive vehicles use cases, urban grid scenario in TR 37.885 is used for the deployment scenario.
Proposal 5: For the Automated Guided Vehicles (AGV) use cases, Indoor Factory in TR 38.857 is used for the deployment scenario.
Proposal 6: For the use cases of objects creating hazards on roads/railways, UMa, UMi and RMa in TR 38.901 are used for deployment scenarios.


	Intel [12]
	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
Proposal 2: Update the table in the agreement of RAN1#116 with the following changes:

	Sensing Targets
	scenarios 

	UAVs
	RMa-AV, UMa-AV, UMi-AV (TR 36.777)  UMa, UMi, RMa with potential scatterer mobility 

	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




	IDCC [13]
	Proposal 4: Once the scope of the scenarios for each target is defined, when feasible, reuse the parameters from the existing communication scenarios for transmitter and receiver deployment parameters.


	LG [15]
	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.
Proposal 3: Only the relevant type of sensing target is deployed in the associated evaluation scenario.
Proposal 4: Multiple relevant type of sensing targets are deployed in the associated evaluation scenario.
Proposal 5: The sensing targets are deployed at random positions in the associated evaluation scenario.

	MediaTek [16]
	Proposal 1: It is up to company’s interest to select the preferred sensing scenario as agreed in RAN1#116 meeting to submit their channel modelling calibration results.
Proposal 2: If the Proposal 1 is agreed, the sensing scenario table agreed in RAN1#116 meeting can be updated as following.
[image: ]


	Ericsson [20]
	Proposal 1	Scenarios listed in the first agreement in RAN1#116 can be used as a starting point for modelling sensing targets, rather than for modelling gNBs and UEs as sensing transmitters/receivers.
Proposal 2	gNBs and UEs are still modelled in the same way as communication transmitters/receivers in the communication scenarios in TR 38.901, even if they may additionally act as sensing transmitters/ receivers.
[bookmark: _Toc163228104]Observation 7 The link between sensing transmitter and sensing receiver often contributes significantly to the channel gain and needs to be modelled in a sensing channel model for all sensing modes. 
It is worth noting that in TR 38.901 up to Rel-18, gNB-UE bistatic communication channel mode is the only supported mode. For TRP-UE bistatic and UE-TRP bistatic sensing modes, the propagation link between sensing transmitter and sensing receiver can be referred to the existing gNB-UE communication model. However, for TRP-TRP bistatic, TRP monostatic, UE-UE bistatic, and UE monostatic sensing modes, the link between sensing transmitter and sensing receiver is not defined in TR 38.901 and needs to be studied.
[bookmark: _Toc163228111][bookmark: _Toc159148694]Proposal 7 For TRP-UE bistatic and UE-TRP bistatic sensing modes, the propagation link between sensing transmitter and sensing receiver can be referred to the existing gNB-UE communication channel model. 
[bookmark: _Toc159148695][bookmark: _Toc163228112]Proposal 8  For TRP-TRP bistatic, TRP monostatic, UE monostatic, and UE-UE bistatic sensing modes, the propagation link between sensing transmitter and sensing receiver is not defined in TR 38.901 and needs to be studied.


	Nokia [21]
	Proposal 4:	Define new monostatic channels for sensing modes a. and c. and cross-link channels between proximate TRPs and UEs for sensing modes b. and d. and define calibration scenarios for all new sensing modes.
Proposal 5:	Study methods of deriving channel realizations for multi-static sensing measurements from sets of channel realizations from monostatic and bistatic sensing operations.


	NVIDIA [23]
	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.


	OPPO [24]
	Proposal 1: Multi-static sensing mode is supported in Rel-19 ISAC channel modeling.
	Support of multi-static sensing mode is mostly implemented in the support of bi-static sensing mode, with additional considerations on spatial consistency.         
Proposal 2: RAN1 considers to take the following clarifications for the definitions of mono-static sensing and bi-static sensing. 
· Mono-static sensing: sensing where the a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are co-located in the same TRP or UE.   
· Bi-static sensing: sensing where the a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are in different TRPs or UEs locations. 


	Qualcomm [26]
	Proposal 2: 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


	RUIJIE NETWORKS [27]
	Proposal 1: Include UMi and UMa scenarios in humans indoors use cases, but deprioritize Indoor Room (TR 38.808) scenario.
Proposal 2: Do not include RMa scenario in humans outdoors use cases.
Based on the above analysis, for progressing ISAC study, the following updated sensing targets and existing communication scenarios should be considered 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




	Samsung [28]
	Proposal 1	RAN1 study all 3 deployment scenario (UMi-AV, UMa-AV and RMa-AV) taking into account use cases and sensing channel characteristics
Proposal 5	RAN1 study all 3 deployment scenario (UMi, UMa and RMa) for the case of human outdoor as sensing target

	Spreadtrum [30]
	Proposal 2: Regarding scenarios for humans indoors, not support Indoor Room, UMi and UMa scenarios.
Proposal 3: Regarding scenarios for humans outdoors, support RMa scenario.


	Tiami Networks [31]
	Proposal 1: Reuse as much as possible the deployment scenarios and parameters from TR38.901. If not explicitly determined for a target type or deployment scenario, the parameters can be reused from previous TRs specified for that target type or deployment scenario.
Proposal 2: In all 6 modes scenario, at least two antennas should be considered at the sensing receiver. 


	ZTE [34]
	Proposal 1: For progressing ISAC study, the following sensing targets and scenarios are supported:
	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








Moderator Discussion:

A majority of the contributing companies are supportive of the initial agreements from RAN1#116 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 with some companies suggesting that ultimately this is up to company interest as far as which scenarios are preferred. Ultimately, the communications scenarios will need to be modified to account for ISAC ,e.g., use cases, sensing targets, and background environments. As such, this need not be a critical focus for this meeting. Rather getting some traction on the specific ISAC scenario parameters can be the focus.  

[bookmark: _Hlk164068523][bookmark: _Hlk163937011]Somewhat related are the new links that are introduced by sensing topologies/sensing modes. Several companies highlighted that TR38.901 does address some the TRP/BS to UE links for TRP-UE bistatic sensing mode, but not TRP-TRP bistatic, TRP monostatic, UE-UE bistatic, and UE monostatic sensing modes, the link between sensing transmitter and sensing receiver is not defined in TR 38.901. This should be studied as part of the ISAC SI.

There were very few inputs on the ISAC terminology that was endorsed from RAN1#116. There was one contribution to clarify the monostatic and bi-static sensing modes from OPPO [24] that could be taken into account.


Proposal 3-1 (FL1)


Proposal 3-1: (MEDIUM) 
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





Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	OPPO
	Partially No
	We have a concern on including UMi/UMa to “Humans indoors”, because in AI 9.7.2 discussion there is no touch on how to model wall-penetration impact to the sensing signal.  

	Apple
	Yes
	

	Qualcomm
	comment
	For automotive vehicles, we believe that highway and urban grid is enough to evaluate what is needed; it is unclear to us what Uma, UMi, RMa will bring in addition to these two scenarios. 
For Humans indoors, we also don’t think that Umi/Uma will be reasonably well modeled; similar scenarios were also avoided in all positioning studies. 
Finally, we also don’t think that RMa for human outdoors will result to any valuable insight. 

	Huawei, HiSilicon
	
	It looks like just updating the earlier agreement by removing the brackets. If that is the update, it’s better to make it clear rather than copy the entire proposal to make a new one. 
Back to the proposal, UMi/UMa for indoor might not be needed assuming BS is mounted indoor. Indoor Room may not have fundamental difference from other indoor cases. 

	CATT, CICTCI
	N
	Tend to keep the bracket for now. At least we think it is not realistic for UMa/UMi outdoor gNB to sense indoor human. 

	vivo
	Yes
	

	ZTE
	
	For human indoor: we prefer to only remain InF and indoor office scenario and not further consider other scenarios.  Indoor room scenario cannot be used to evaluate the performance for TRP bistatic mode or to evaluate the interference between TRPs as there may be only one TRP in the room. As for UMi and UMa, it requires extra effort to define to O2I channel and thus we prefer to delete this scenario.
For automotive vehicles: we prefer to not further consider UMa, UMi, RMa as they are not typical V2X deployment scenarios. Unlike highway and urban grid scenario, there is no road distribution for UMa, UMi, RMa.

	Spreadtrum
	
	Regarding the candidate scenarios for humans indoors:
· For indoor room in TR 38.808, there are five indoor scenarios in TR 38.808. Among these scenarios, scenario-C is the same as indoor office in TR 38.901 [2], for the other four scenarios, multiple operators are assumed, which is not relevant to sensing evaluation. Therefore, we don’t prefer ‘Indoor Room’ from TR 38.808.
· For UMi and UMa, gNBs are assumed to be ourdoor, we don’t think UMi and UMa are reasonable deployment scenarios since the sensing performance for indoor humans cannot be guaranteed.

	Toyota ITC
	Yes
	

	Xiaomi
	Partially No
	For indoor room, there are two different indoor office model defined in TR38.901: indoor open office and indoor mixed office. Different LoS probability apply to those two indoor models to reflect reality of different size of room. The indoor mixed office can model the cubby for smart home use case. In our view, it’s better to merge the indoor room scenarios to indoor office scenario.
In addition, Umi/Uma for human indoors may not be needed. 

	Ruijie 
	Partially No
	Prefer not to include RMa scenario in humans outdoors use cases.

	EURECOM
	
	We concern about UMi, Uma in human indoor scenario

	LGE
	Yes
	

	InterDigital
	
	Similar view with CATT

	SONY
	
	We may not need all of the above scenarios. For example, for automated vehicle, we consider it is sufficient by only considering Highway and urban-grid scenario. We would prefer to remove some of the above scenarios (e.g., UMa and UMi and RMa for automotive vehicle scenario).
In case, it is difficult to get the consensus, we could add a note: “The scenarios are contribution-driven. It may be revisited depending on the progress (e.g., supporting companies”.

	Samsung
	Yes
	

	Lenovo
	Yes
	



Proposal 3-2 (FL1)


Proposal 3-2: (HIGH) 
For progressing the ISAC study and updates to TR38.901, the following considerations regarding sensing modes and associated links:
For TRP-UE bistatic and UE-TRP bistatic sensing modes, the propagation link between sensing transmitter and sensing receiver can leverage the existing gNB-UE scenarios in TR 38.901 as a starting point.
For TRP-TRP bistatic, TRP monostatic, UE monostatic, and UE-UE bistatic sensing modes, the propagation link between sensing transmitter and sensing receiver is not defined in TR 38.901 and needs to be studied.

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	OPPO
	Yes
	UE-UE channel model and its corresponding SLS are somehow provided in 37.885, which can be a good reference and avoid RAN1 starting from zero for UE-UE bistatic.  

	Apple
	Yes
	

	Qualcomm
	
	We agree with OPPO that UE-UE channel model for SLS has already been included in a couple previous TRs (e.g. TR 37.885, Rel-18 SL Positioning TR), and these could be used as a starting point.  

	Huawei, HiSilicon
	
	Is this proposal not talking about the sensing target at all but rather focusing on only the drop of sensing transmitter and receiver? 
In addition, the term ‘propagation link’ does not seem the thing to be discussed in this scenario, rather it seems to talk about the channel components or multipath which is discussed in AI9.7.2. 
Considering we will discuss the proposal 5-1 more, this proposal does not seem so necessary. 


	CATT, CICTCI
	Y
	Just hope to clarify, ‘propagation link’ implies ‘related scenarios’ here, not intended to discuss channel modeling details (which should happen in AI 9.7.2). Is this correct understanding?

	vivo
	Yes
	

	ZTE
	
	We agree with OPPO and Qualcomm that the UE-UE channel modelling can refer to 37.355 and Rel-18 SL positioning.
However, this proposal seems neither related to sensing target, nor related to specific deployment scenario. We are not sure about the intention of this proposal.

	Spreadtrum
	
	Support the proposal in principle. But not sure if the propagation link issue should be discussed here or in AI 9.7.2.

	Toyota ITC
	Yes
	For UE-UE scenarios, we agree with OPPO and Qualcomm.

	Xiaomi 
	
	We are not sure the what scenario related parameters regarding to “propagation link” shall be considered. If talking about the channel model, for TRP-TRP bistatic and UE-UE bistatic sensing mode, the previous TRs e.g. 37.885 and 38.858 can be used as the starting point. But it seems that such discussion shall be in the other agenda.

	Ruijie
	Yes
	

	EURECOM
	Yes
	

	LGE
	
	We also agree that Highway, Urban grid can be used for UE-UE bistatic sensing scenario as a starting point, which is a part of Proposal 3-1.

	InterDigital
	
	Agree with OPPO to have the starting point for UE-UE channel model.

	SONY
	Yes
	Support. But, it should be discussed in AI 9.7.2.

	Samsung
	
	Although TRP-UE and UE-TRP bistatic sensing can be leveraged into gNB-UE scenarios, it need to be studied taking into account target and EO distribution. The current text seems to be more specific. 

	Nokia
	Yes
	


	Lenovo
	
	Its not clear if this proposal is on channel modeling methodologies or deployment details of the modes. 901 does not generally define deployment scenarios but channel modeling method. 

Also, some UE-UE links can be still modeled via 901.  


	
	
	




Proposal 3-3 (FL1)

Proposal 3-3: (MEDIUM) 
RAN1 confirms 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.


Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	OPPO
	Yes
	

	Apple
	Yes
	More precise definition

	Huawei, HiSilicon
	
	Keeping ‘sensing signal’ was controversial in the last meeting. Better to not update the earlier agreement. 

	CATT, CICTCI
	
	Maybe OK but we do not see large difference between these two versions. What’s the understanding of sensing transmitter if a transmitter does not transmit sensing signal?

	vivo
	Yes
	

	ZTE
	No
	We prefer to original definition.
For the definition of bi-static, sensing transmitter and sensing receiver are located in different entity (TRP or UE). Changing the “different entity (TRP or UE)” to “different location” is not accurate.

	Spreadtrum
	
	No strong concern, but what’s the consequence if not having this update?

	Toyota ITC
	Yes
	

	Xiaomi
	Yes
	

	Ruijie
	Yes
	

	EURECOM
	Yes
	

	LGE
	Yes
	Two more editorial correctness:
1. Mono-static sensing: sensing where the sensing transmitter and a sensing receiver are co-located in the same TRP or UE.  
2. Bi-static sensing: sensing where the sensing transmitter and a sensing receiver are in different TRPs or UEs. 


	InterDigital
	Yes
	

	SONY
	Yes
	

	Samsung
	Yes
	

	Nokia
	No
	We prefer original language. In our view, a monostatic operation implies certain assumptions about the associated hardware involved in the operation.  If the Tx and Rx are not co-located in either the same UE or TRP then assumptions about timing synch and phase coherence may be different.

	Lenovo
	
	From the deployment perspective, the previous definition regarding the monostatic/bistatic sensing modes is more appropriate. 



Topic #2: High priority scenarios/sensing modes

The related proposals are copied below.

	Company
	Views

	AT&T [4]
	Proposal 1: RAN1 considers outdoor deployment scenarios use cases as a high priority for object detection and tracking 
Proposal 2: RAN1 consider high FR1 bands and mm Wave (FR2-1) bands as priority bands for ISAC channel modelling.
Proposal 3: RAN1 considers UE-based sensing, both monostatic and bi (multi-) static, with lower priority


	CAICT [5]
	Obervation1: For each sensing scenario, it usually doesn’t need to use all of six sensing modes.
Proposal1: For simplifying the work of validation and calibration of ISAC channel modelling, it is suggested to set the sensing modes for each scenario and down select the ones with low priorities, taking the following table as example.
	Sensing Targets
	Sensing Modes

	UAVs
	gNB-gNB bistatic , gNB monastatic

	Humans indoors
	UE/gNB-UE/gNB bistatic ,UE/gNB monastatic
(considering fixed UE or gNB for picocell and femtocell)

	Humans outdoors
	UE/gNB-UE/gNB bistatic ,UE/gNB monastatic
(considering fixed UE or gNB for picocell and femtocell)

	Automotive vehicles (at least outdoors)
	gNB-gNB bistatic, gNB monastatic
(considering  RSU type of gNB)

	Automated guided vehicles (e.g. in indoor factories)
	UE/gNB-UE/gNB bistatic ,UE/gNB monastatic
(considering fixed UE or gNB for picocell and femtocell)

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	gNB-gNB bistatic, gNB monastatic
(considering RSU type of gNB)





	CATT, CICTCI [6]
	Proposal 15: If down-selection on deployment scenario is needed, consider the prioritized scenario for each use case/sensing target in Table 1.
[bookmark: _Ref162598227]Table 1 Prioritized scenarios for each use case.
	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 [7]
	Proposal 2: Study TRP-based sensing modes with higher priority in UAV scenarios, including TRP monostatic and TRP-TRP bistatic mode.


	CMCC, China Southern Power Grid [8]
	Observation 1: Although prioritization or down-selection on a subset of sensing targets and scenarios are not pursued at current stage, it seems not realistic to include all the listed potential deployment scenarios for all 5 sensing targets in future evaluations.
Observation 2: Effective and seamless surveillance and regulation of UAV operation based on 5G cellular networks have become emerging needs from civil aviation authority and local governments.
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 7: Both mono-static and bi-static modes can be considered for ISAC channel modeling.

	IIT KANPUR, INDIAN INSTITUTE OF TECHNOLOGY MADRAS (IITM) [11]
	Proposal 2: Set a priority among supported use cases for each deployment scenario and update existing channel model in TR 38.901 and TR 36.777, TR 38.808 step by steps for each sensing target from high priority to low priority also simultaneously verifying both sensing and communication requirements.
Proposal 3: Study feasibility of ISAC sensing modes for each deployment scenario and sensing use case on priority basis
Proposal 4: Development of ISAC channel model for all applicable deployment scenarios should be done considering target supporting sensing use cases and for each supportable sensing modes


	IDCC [13]
	Proposal 1: Support only scenario B from TR 38.808 Indoor Room deployment scenarios for indoor human targets.
Proposal 2: Deprioritize the UMa and UMi scenarios for indoor human deployment.
Proposal 3: Deprioritize the RMa scenarios for outdoor human deployment.


	Lenovo [14]
	[bookmark: _Ref158847400]Table 1 Summary of proposed sensing modes for each use case
	Sensing Target
	Sensing modes

	
	TRP-monostatic
	TRP-TRP bistatic
	TRP-UE bistatic
	UE-TRP bistatic
	UE-UE bistatic
	UE-monostatic

	UAV
	●
	●
	●
	●
	-
	-

	Human
	Indoor
	-
	-
	●
	-
	●
	●

	
	Outdoor
	●
	●
	●
	-
	-
	-

	Automotive vehicle
	●
	-
	●
	-
	●
	●

	AGV/AMR
	-
	●
	●
	-
	●
	●

	Objects creating hazards on roads/railways
	●
	●
	●
	●
	-
	-


●: Preferred; -: Not preferred.


	MediaTek [16]
	Proposal 1: It is up to company’s interest to select the preferred sensing scenario as agreed in RAN1#116 meeting to submit their channel modelling calibration results.
Proposal 3: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes as mentioned in the ISAC SID.


	NTT DoCoMo [22]
	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.


	Panasonic [25]
	1. Consider the following prioritization in sensing modes in Table 3 for each of the target objects of interest. 

Table 3: Target objects and suitable sensing modes
	Target Objects of Interest
	Suitable Sensing Mode
	Remarks

	UAVs
	· gNB1 to gNB2 bistatic
· gNB monostatic
	No UE is around UAV

	Humans indoors and outdoors
	· gNB1 to gNB2 bistatic
· UE to gNB bistatic
· gNB monostatic
· gNB to UE bistatic
	gNB monostatic and gNB to UE bistatic can be lower priority because of higher requirements

	Automotive vehicles outdoors
	· gNB1 to gNB2 bistatic
· UE to gNB bistatic
· gNB monostatic
	Only in urban scenarios, UEs could possibly be near the vehicle. 

	Automated guided vehicles in factory
	· gNB monostatic
· gNB1 to gNB2 bistatic
	Controlled environment so UE involvement can be avoided

	Objects creating hazards on roads/railways
	· gNB monostatic
· gNB1 to gNB2 bistatic

	Dangerous for UEs to be in the proximity of those targets in high speed scenarios. 





	Qualcomm [26]
	Proposal 1: All of the following sensing targets will be addressed as part of the SI without any explicit prioritization: 
· UAVs
· Humans indoors and outdoors 
· Automotive vehicles (at least outdoors)
· Automated guided vehicles (e.g. in indoor factories)
· Objects creating hazards on roads/railways (excluding target(s) already covered above, e.g., pedestrians, vehicles, etc.)


Proposal 3: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes without an exception and without an explicit prioritization. 


	Sony [29]
	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).

	Xiaomi [33]
	Proposal 8: A limited set of ISAC deployment scenarios and corresponding sensing modes shall be selected based on companies contribution input.






Moderator Discussion: 

Several contributions (14) discussed the potential for some prioritization of the sensing modes and scenarios to be addressed as part of the ISAC SI. Several contributions noted that for some of the sensing targets, one or more of the sensing modes did not seem feasible or at the very least, some sensing modes could be prioritized over others for certain sensing targets. With the potential to expand the scope of the ISAC CM study at the RAN#105 (Sept 2024), it may be beneficial to initially focus on a subset of sensing targets, scenarios, and sensing modes.

However, at this point, there are diverging opinions on any explicit prioritization of either scenarios, sensing targets, or sensing modes, and at this early stage of the study it will be difficult for RAN1 to come to some agreement. Furthermore, as we are contribution-driven, there may be an implied prioritization/de-prioritization based on company inputs.

Proposal 4-1 (FL1)


Proposal 4-1:  (MEDIUM) Although some prioritization may be necessary as this study item progresses, RAN1 considers that there will be no explicit de-prioritization of scenarios, sensing targets, or sensing modes.

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	Ericsson
	Yes
	Progress is contribution-driven, so the scenarios without contributions of measurements or model proposals are naturally de-prioritized.

	OPPO
	Yes
	

	Apple
	Yes
	

	CATT, CICTCI
	Yes
	Yes for channel modeling. We can comeback if evaluation is considered in the future.

	vivo
	Yes
	

	Spreadtrum
	Yes 
	

	Toyota ITC
	Yes
	

	Xiaomi
	Yes
	This can be depended on the companies input.

	Ruijie
	Yes
	

	EURECOM
	Yes
	

	LGE
	Yes
	We support to study all 5 sensing scenarios and 6 sensing modes without prioritization.

	Samsung
	Yes
	

	Nokia
	Yes
	

	Lenovo
	Yes
	




Topic #3: Deployment scenario parameters/principles 

The related proposals are copied below.

	Company
	Views

	Apple [3]
	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 minimum distances between the sensing transmitter, sensing receiver and sensing target should be studied and defined.
· Minimum distances should be greater than any near-field channel effects as a baseline.

P5: To fully define an ISAC deployment scenario, the following elements should be decided: 
· Use case, deployment scenario layout, sensing modes, sensing entities, target type, location, mobility, LOS/NLOS parameters, scattering parameters, minimum distance. 

P6: ISAC Deployment Scenarios Details

	
	General Parameters
	Sensing Target
	Environmental Clutter

	Use case
	See TS 22.837
	
	

	Deployment Scenario Layout
	Based on existing TRs
	
	

	Sensing Modes
	TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic
	
	

	Sensing Entities
	TRP, UE – dependent on sensing mode
	
	

	Target Type
	
	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.

	

	Location
	Based on legacy scenarios
	Position, orientation, distribution density.

	Modeled as Stochastic or deterministic.

distribution

	Mobility
	No mobility

Trajectory and velocity of sensing entity 
	Trajectory and velocity of target


	No mobility

Trajectory and velocity (optional, dependent on clutter model)

	LOS/NLOS parameters
	
	LOS/NLOS
	LOS/NLOS

	Scattering Parameters
	
	Single point vs multi-point model

RCS values

	Single point vs multi-point model

RCS values


	Minimum Distance
	TBD
	TBD
	TBD





	AT&T [4]
	Proposal 6: For ISAC channel modelling development, RAN1 should discuss the specific modifications to the existing 38.901/36.777 scenarios and associated parameters specifically for ISAC technology evaluations.
	Parameters

	Specific Carrier Frequency(ies) 

	Bandwidth

	TRP information (height, location, antenna config, Tx power, etc.)

	Cell Layout (sites/sectors/ISD)

	Sensing target/receiver info (height/speed/distribution LOS/NLOS)

	Sensing transmitter info (height/speed/distribution LOS/NLOS)

	Background environment info

	Indoor/Outdoor

	Min TRP - UE distance(2D/3D), e.g., sensing transmitter/receiver distance




	CAICT [5]
	Proposal 2: It is suggested have a table of parameter set for evaluation first and then study the corresponding value assumptions for each sensing scenarios.


	CATT, CICTCI [6]
	Proposal 3: The following update on UAV related scenarios (RMa-AV, UMa-AV, UMi-AV in TR 36.777) can be considered for ISAC channel study in 5G-A NR:
· Carrier frequency;
· System bandwidth;
· BS antenna-related configurations (if needed).
Proposal 4: The following characteristics are considered for UAV as sensing target.
· Characteristics and parameters defined for UAV (as UE) in TR 36.777;
· Maximum flight height is optionally up to 600m;
· 3~4 reference sizes (Length x Width x Height) vary from 0.15m x 0.15m x 0.1m to 3m x 3m x 1m. One of the reference sizes should be decided as baseline.
Proposal 5: No update is needed for InF or Indoor Office (in TR 38.901) for ISAC channel study for sensing humans indoors in 5G-A NR. 
Proposal 6: The following characteristics are considered for human indoors as sensing target in InF and Indoor Office.
· Characteristics and parameters defined for UE in InF and Indoor Office in TR 38.901;
· 1-2 reference human sizes vary from 0.2m x 0.3m x 1m (i.e. children) to 0.5m x 0.5m x 1.75m (i.e. adult). At least adult size should be defined.
Proposal 7: No update is needed for UMi, UMa or [RMa] (in TR 38.901) for ISAC channel study for sensing humans outdoors in 5G-A NR. 
Proposal 8: The following characteristics are considered for human outdoors as sensing target in UMi, UMa and [RMa].
· Characteristics and parameters defined for UE in UMi, UMa and [RMa] in TR 38.901;
· Human distribution: 100% outdoor; 
· Human velocity: 20 km/h;
· 1-2 reference human sizes vary from 0.2m x 0.3m x 1m (i.e. children) to 0.5m x 0.5m x 1.75m (i.e. adult). At least adult size should be defined.
Proposal 9: No update is needed for UMa, UMi, RMa (in TR 38.901) for ISAC channel study for sensing automotive vehicles in 5G-A NR. For Highway/Urban grid (TR 37.885), the following update can be considered:
· Layout of UE-type RSU (when deployed) according to TR 38.859.
Proposal 10: The following characteristics are considered for automotive vehicle as sensing target:
·  Characteristics and parameters defined for vehicle in TR 37.885.
Proposal 11: No update is needed for InF (in TR 38.901) for ISAC channel study for sensing AGV in 5G-A NR. 
Proposal 12: The following characteristics are considered for AGV as sensing target.
· AGV speed: 5 km/h. 
· AGV mobility: regular trajectory, e.g., linear motion, or turn with a fixed degree (e.g. 90 degree).
· AGV sizes: 3 reference sizes (small, medium, large), vary from 0.5m x 0.5m x 0.5m (i.e. small) to 2.5m x 1.5m x 2m (i.e. large). One of the reference sizes should be decided as baseline.
Proposal 13: No update is needed HST (in TR 38.802) for ISAC channel study for sensing objects that creating hazards in 5G-A NR. For Highway/Urban grid (TR 37.885), the following update can be considered:
· Layout of UE-type RSU (when deployed) according to TR 38.859.
Proposal 14: The following characteristics are considered for objects creating hazards in railway/highway as sensing target.
· Pedestrian, with typical size of 0.5m x 0.5m x 1.75m, and typical speed of 5 km/h;
· Animal, with typical size of 1.5m x 0.5m x 1m, and typical speed of 5 km/h;
· Distribution: one pedestrian and one animal in the interested area, e.g. within and near the highway/railway.


	China Telecom [7]
	Proposal 3: To define ISAC deployment scenarios specifically, the following parameters including system configuration, network topology, sensing target information, Tx/Rx information, can be considered. Other parameters are not precluded.
	Parameters

	Carrier frequency

	System bandwidth

	Cell layout (e.g., ISD, grid, no. of sites/sectors, etc.) 

	Sensing transmitter information (e.g., Outdoor/indoor,
height, antenna pattern/configuration, etc.)

	Sensing receiver information (e.g., Outdoor/indoor,
LOS/NLOS, height, mobility, antenna pattern/configuration, power)

	Sensing target information (e.g., type, location, distribution, RCS, mobility)

	Background environment/clutter characteristics





	CMCC, China Southern Power Grid [8]
	Proposal 2: For detecting or tracking UAVs, consider the deployment scenario assumptions of UMa and RMa using TR 36.777 as a starting point, at least with modifications summarized in Table 3.
Proposal 3: Consider the requirements on detection or tracking of UAVs in Table 3 as baseline design targets in future evaluations.
Proposal 4: For detecting or tracking of automotive vehicles, humans, and objects creating hazards on roads, the deployment scenario of Urban grid and highway are summarized in Table 5. 
Proposal 5: Consider the requirements on detecting or tracking of automotive vehicles, humans, and objects creating hazards on roads in Table 6 as baseline design targets in future evaluations.
Proposal 6: Study the ISAC channel modeling for both FR1 and FR2.


	Eurecom [9]
	Proposal 7: Table 1 introduces the evaluation parameters and requirements of UAV use cases in UMa, UMi, RMa.
[bookmark: _Ref162337664]Table 1. Evaluation parameters for UAV use cases
	Parameters
	Values

	UAV location
	Outdoor/indoor/aerial 
	Outdoor aerial UEs

	
	LOS/NLOS
	LOS and NLOS

	
	Height (aerial)
	Under 300m

	UAV mobility
	Under 160km/h

	UAV distribution
	Uniform

	Positioning accuracy
	20m

	Sensing latency
	Under 1000ms

	Miss-detection probability
	5%

	False alarm probability
	5%



Proposal 8: Table 2 introduces the evaluation parameters and requirements of human indoor/outdoor use cases.
[bookmark: _Ref162365581]Table 2. Evaluation parameters for human indoor/outdoor use cases
	Parameters
	Values in UMi
	Values in Indoor Office

	Human location
	Outdoor/indoor 
	Outdoor and Indoor
	Indoor

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

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

	Human mobility
	3km/h
	3km/h

	Human distribution
	Uniform
	Uniform

	Positioning accuracy
	1m
	1m

	Sensing latency
	Under 1000ms
	Under 1000ms

	Miss-detection probability
	5%
	5%

	False alarm probability
	5%
	5%



Proposal 9: Table 3 introduces the evaluation parameters and requirements of Automotive vehicles use cases.
[bookmark: _Ref162342270]Table 3. Evaluation parameters for automotive vehicles use cases
	Parameters
	Values

	Automotive vehicles location
	Outdoor/indoor 
	Outdoor

	
	LOS/NLOS
	LOS and NLOS

	
	Height
	Under 3m

	Automotive vehicles mobility
	Under 140km/h

	Automotive vehicles distribution
	Uniform

	Positioning accuracy
	1m

	Velocity accuracy
	1m/s

	Sensing latency
	Under 20ms

	Miss-detection probability
	5%

	False alarm probability
	5%



Proposal 10: Table 4 introduces the evaluation parameters and requirements of AGV use cases.
[bookmark: _Ref162365956]Table 4. Evaluation parameters for AGV use cases
	Parameters
	Values

	AGV location
	Outdoor/indoor 
	Indoor

	
	LOS/NLOS
	LOS and NLOS

	
	Height (aerial)
	1.5m

	AGV mobility
	15km/h

	AGV distribution
	Uniform

	Positioning accuracy
	1m

	Sensing latency
	100ms

	Miss-detection probability
	5%

	False alarm probability
	5%



Proposal 11: Table 5 introduces the evaluation parameters and requirements of objects creating hazards on roads/railways use cases.
[bookmark: _Ref162366022]Table 5. Evaluation parameters for objects creating hazards on roads/railways use cases
	Parameters
	Values

	Objects’ location
	Outdoor/indoor 
	Outdoor

	
	LOS/NLOS
	LOS and NLOS

	
	Height (aerial)
	1.5m

	Positioning accuracy
	1m

	Sensing latency
	100ms

	Miss-detection probability
	5%

	False alarm probability
	5%



Proposal 12: ISAC is studied in both FR1 and FR2. ISAC is studied in both licensed and unlicensed spectrum.


	Huawei [10]
	Proposal 1: Agree on the evaluation parameters for UMi-AV, UMa-AV, and RMa-AV scenarios as in Table 1. 
Table 1 Evaluation parameters for UMi-AV, UMa-AV, and RMa-AV scenarios
	Parameters
	UMi-AV
	UMa-AV
	RMa-AV

	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)

	BS antenna height
(i.e., sensing transmitter or receiver) 
	10m
	25 m 
	35 m

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

	
	LOS/NLOS
	LOS
	LOS
	LOS

	
	Distribution (horizontal plane only)
	Uniform
	Uniform
	Uniform

	
	Density
	Up to 5 targets per sector
	Up to 5 targets per sector
	5 targets per sector

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

	
	Height
	Uniformly distributed between 22.5 and 300 m 
	Uniformly distributed between 100 and 300 m
	Uniformly distributed between 40 and 300 m

	
Min 3D distance
	BS- sensing target (UAV)
	10m is usually required for each scenario. Given the minimum UAV height is derived based on 100% LOS probability per the equations from TR 36.777, the minimum 3D distance of 10m is always met in such cases.



Proposal 2: Agree on the evaluation parameters for highway scenario as in Table 2. 
Table 2 Evaluation parameters for vehicles in highway scenario
	Parameters
	highway

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

	BS antenna height
(i.e., sensing transmitter or receiver)
	35m for ISD 1732m

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

	
	LOS/NLOS
	LOS

	
	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}

	
	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.

	
	Size (Length, width, height)
	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

	Min 2D distance
	BS-target
	35 m



Proposal 3: Agree on the evaluation parameters for urban grid scenario as in Table 3. 
Table 3 Evaluation parameters for vehicles in urban grid scenario
	Parameters
	Urban grid

	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 Figure 2.
East-West direction / North-South direction: 
Inter-BS distance in East-west direction: 250m
Inter-BS distance in North-south direction:433m

	BS antenna height
	25m, 5m(optional)

	UT location
(i.e., pedestrian UEs as 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.

	Sensing target
(Vehicles)
	Outdoor/indoor
	outdoor

	
	LOS/NLOS
	LOS and NLOS

	
	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}

	
	Max 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.

	
	Size (Length, width, height)
	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 object
	Distribution
	Green block configuration in Figure A-1 in [TR 37.885]

	
	Size (Length, width, height)
	413m x 230m x 20m

	
Min 3D distance
	BS - UT
	25m

	
	BS- target
	25m

	
	BS- object 
	3m

	
	target-UT 
	0.5m

	
	target-object 
	3m

	
	UT-object
	0.5m





	IIT KANPUR, INDIAN INSTITUTE OF TECHNOLOGY MADRAS (IITM) [11]
	1. Proposal 1: For developing channel model for ISAC sensing use cases, existing communication channel models for deployment scenarios mentioned either in TR 38.901 and TR 36.777 or TR 38.808 to be used. Use the following table for mapping deployment scenario to be updated and corresponding sensing target(s) for different use cases required
	Scenarios
	Sensing Targets

	UMA-AV, Umi-AV, RMa-AV (TR 36.777)
	UAVs

	UMi
	Human Outdoors, Automotive vehicles (at least outdoors), [Human Indoors]

	UMa
	Human Outdoors, Automotive vehicles (at least outdoors), [Human Indoors]

	RMa
	Automotive vehicles (at least outdoors), [ Humans outdoors]

	InF
	Humans indoors, Automated guided vehicles (e.g. in indoor factories)

	Indoor Office
	Humans indoors

	Indoor Room (TR 38.808)
	[Humans indoors]

	Highway, Urban grid
	Automotive vehicles (at least outdoors), Objects creating hazards on roads/railways (examples defined in TR 22.837)

	HST
	Objects creating hazards on roads/railways (examples defined in TR 22.837)





	Intel [12]
	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


	Lenovo [14]
	Proposal 2: Adjust some basic assumptions defined for RMa-AV, UMa-AV, UMi-AV in TR 36.777, including at least carrier frequency and bandwidth.
Proposal 3: Study the sensing related assumptions in UAV use cases, such as the sensing types, sensing area, the number and distributions of the aerial sensing targets, and the minimum distance between aerial UEs in the sensing area as illustrated in below two tables for TRP-only and UE-involved sensing modes, respectively.
· For TRP-aerial UE and aerial UE-TRP bistatic sensing modes
	Parameter
	Values

	Sensing type
	Presence detection, positioning of the target UAV

	Sensing area
	30 meters 3-D distance around an Areal UE

	Number of UAV sensing targets
	1

	Areal UE location
	horizontal
	Uniform

	
	Height
	Uniformly distributed between 1.5m and 300m

	UAV sensing target distribution
	Uniformly within the sensing area


· For TRP monostatic and TRP-TRP bistatic sensing modes
	Parameter
	Values

	Sensing type
	Detection, positioning/tracking of the target UAVs

	Sensing area
	Same as cell layout

	Number of UAV sensing targets
	1-3

	Target UAV location
	horizontal
	Uniform

	
	Height
	Uniformly distributed between 1.5m and 300m

	Min. target UAVs’ distance
	20 meters


Proposal 5: Study the sensing related assumptions in human indoor use cases, such as the sensing area, number of the sensing targets, distribution of the sensing targets and minimum distance between targets in the area as illustrated in below table.
	Parameter
	Values

	Sensing area
	Indoor layout

	Number of sensing targets, i.e., human
	1-4

	Target distribution
	Indoor, uniform

	Min. targets’ distance
	2 meters


Proposal 7: Study the sensing related assumptions in human outdoor use cases, such as the sensing area, the number and distribution of the sensing targets and minimum distance between targets in the area illustrated in below table.
	Parameter
	Values

	Sensing area
	Cell layout

	Number of sensing targets, i.e., human
	1-4

	Target distribution
	Outdoor, uniform

	Min. targets’ distance
	2 meters


Proposal 9: Study the sensing related assumptions in automotive vehicle use cases, such as the sensing area, number of sensing targets, velocity, drops and trajectory as illustrated in below tables, for TRP-involved and UE-based sensing modes, respectively.
· For TRP-involved sensing modes
	Parameter
	Values

	Sensing area
	Highway

	Number of sensing targets, i.e., vehicles
	1-4

	Target drops
	In lane

	Target speed
	{20km/h, 60km/h, 80km/h}

	Min. targets’ distance
	10 meters


· For UE-based bistatic sensing modes
	Parameter
	Values

	Sensing area
	50 meters distance with a vehicular UE

	Number of sensing targets, i.e., vehicles
	1

	Target drops
	In lane, uniformly in the sensing area

	Target speed
	{20km/h, 60km/h, 80km/h} in the same or opposite direction to the vehicle UE


Proposal 11: Study the sensing related assumptions in AGV use cases, such as the sensing area, the number and distribution of the sensing targets and minimum distance between targets in the area illustrated in below table.
	Parameter
	Values

	Sensing area
	InF

	Number of sensing targets, i.e., vehicles
	1-4

	Target distribution
	Uniform

	Target speed
	3km/h

	Min. targets’ distance
	3 meters


Proposal 13: Study the sensing related assumptions, such as the sensing area, types and number of sensing targets, and the distributions of sensing targets in the area as illustrated in below table.
	Parameter
	Values

	Sensing area
	Highway

	Number of sensing targets, i.e., vehicles
	4

	Sensing target types
	{Pedestrian (adult), animal (sheep)}

	Target drops
	In lane







	LG [15]
	Proposal 3: Only the relevant type of sensing target is deployed in the associated evaluation scenario.
Proposal 4: Multiple relevant type of sensing targets are deployed in the associated evaluation scenario.
Proposal 5: The sensing targets are deployed at random positions in the associated evaluation scenario.


	Ericsson [20]
	Table 1: Evaluation parameters for a type of sensing targets
	Parameters
	Example Values

	Type of sensing targets
	UAVs, Humans indoors, Humans outdoors, Automotive vehicles (at least outdoors), Automated guided vehicles (e.g. in indoor factories), or Objects creating hazards on roads/railways (examples defined in TR 22.837)

	Size range
	 

	Positions over time
	

	Orientations over time
	

	Number of targets
	

	Distribution
	Uniform

	Indoor or outdoor
	

	Min. sensing transmitter - target distance
	

	Min. target - sensing receiver distance
	 

	Probability of LOS/NLOS from sensing transmitter
	LOS and NLOS

	Probability of LOS/NLOS to sensing receiver
	LOS and NLOS 



[bookmark: OLE_LINK41][bookmark: _Toc163228107]Proposal 3. Study how to model sensing targets with Table 1 as a starting point. 
[bookmark: _Toc163228108]Proposal 4. Study the modelling of environment objects and clutter in Table 2.
Table 2: Examples of environment objects and clutter
	Sensing Targets
	scenarios  
	[bookmark: OLE_LINK12]Background environment

	
	
	Examples of environment objects
	Examples of clutter (i.e., unintended objects) of similar type as sensing targets

	UAVs
	RMa-AV, UMa-AV, UMi-AV (TR 36.777) 
	 
	birds

	Humans indoors
	InF, Indoor Office, [Indoor Room (TR 38.808)],  [UMi, UMa]
	walls
	 

	Humans outdoors
	UMi, UMa, [RMa]
	walls, buildings
	pedestrians, cyclists

	Automotive vehicles (at least outdoors)
	Highway, Urban grid, UMa, UMi, RMa
	walls, buildings
	 

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

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	Highway, Urban grid, HST
	Safety barriers 
	 cars, trains

	Note: Objects of the same type as a sensing target but other than the target are not listed as clutter in the rightmost column.




	Nokia [21]
	Proposal 1:	Detectable targets for objects creating hazards on roads/railways includes pedestrians, automobiles, and animals, e.g., sheep, deer.
[bookmark: _Ref162930530]Table 2: ISAC Deployment scenarios to be studied in Rel-19 including relevant targets to be detected/tracked for each scenario
	Rel-19 ISAC Deployment Scenarios​
	Detectable Targets ​

	RMa-ISAC
	UAVs, automobiles

	UMa-ISAC
	UAVs, pedestrians, automobiles

	UMi-ISAC
	UAVs, pedestrians, automobiles

	InF-ISAC
	Pedestrians, AGVs

	Highway-ISAC
	Automobiles, pedestrians, animals

	Urban Grid-ISAC
	Automobiles, pedestrians, animals

	HST-ISAC
	Automobiles, pedestrians, animals



Proposal 2:	Define evaluation parameters for the deployment scenarios provided in Table 2, including detectable targets.
Proposal 3:	For ISAC deployment scenarios include at least the following relevant evaluation parameters for ISAC calibration.
· Cell layout including BS orientation and ISD
· BS antenna height
· UT location including indoor/outdoor, whether UT-BS links are LOS/NLOS, and UT height
· UT mobility
· Min. UT-BS distance
· UT distribution
· Available sensing assets identifying relevant sensing transmitters and receivers


	NTT DoCoMo [22]
	Proposal 2: For each sensing target, study at least the following parameters.
· Carrier frequency
· Cell layout
· Sensing transmitter location
· Sensing receiver location
· Minimum distance between sensing transmitter and sensing target
· Background environment/clutter characteristics
· Applicable sensing mode(s)

Proposal 3: Study the channel model for ISAC considering mobility of sensing targets.
· FFS: Whether to consider mobility of background environment.


	NVIDIA [23]
	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.
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.


	OPPO[24]
	Table 1 Assumptions for Indoor use cases
	Use cases
	Human detection
	Automated guided vehicles

	Scenario layout
	Indoor office (TR38.901):
120m*50m*3m
	Indoor factory (TR38.901):
20-160000 m2

	Sensing entity (SE) locations
	Vertical height:
· 1.5m (UE), 3m (TRP)
Horizontal:
· Uniformly random, if height=1.5m
· fixed location with ISD=20m, if height=3m  
	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 

	Sensing entity (SE) Indoor/Outdoor
	Indoor 
	Indoor

	Sensing entity (SE) mobility (horizontal)
	Opt-1: 0 km/h 
Opt-2: 3km/h (only if height=1.5m, optional)
	Opt-1: 0 km/h 
Opt-2: 3km/h (only if height=1.5m, optional)

	Sensing target (ST) location
	Vertical height: 1.5m
Horizontal: arbitrary
	Vertical height: 1.5m
Horizontal: arbitrary

	Sensing target (ST) mobility
	0, 3km/h
	3km/h

	Sensing target (ST) Indoor/Outdoor
	Indoor
	Indoor

	Minimum SE-ST distance (3D)
	1m
	1m

	SE-ST LOS/NLOS
	LOS (prioritized), NLOS
	LOS (prioritized), NLOS



Table 2 Assumptions for Outdoor scenarios
	Use cases
	Human/UAV detection
	Vehicle/objects on Hwy/railway

	Scenario layout
	Hexagonal grid:
[image: ]
ISD = 200m(UMi), 500m(UMa), 1732m(RMa)
	Urban grid:
[image: ]
Highway:
[image: ]
HST:
[image: ]


	Sensing entity (SE) locations
	Vertical height:
· 1.5m(UE, outdoor only)
· 10m(TRP in UMi)
· 25m(TRP in UMa)
· 35m(TRP in RMa)
Horizontal:
· Uniformly random per hexagonal cell, if height=1.5m
· fixed location at hexagonal cell centers, if height≥10m  
	Vertical height:
· 1.5m(UE)
· 25m(TRP in UMa)
· 35m(TRP in RMa)
Horizontal:
· Uniformly random over straight-line, if height=1.5m
· fixed location as figure shows, if height≥10m  

	Sensing entity (SE) mobility (horizontal)
	Opt-1: 0 km/h 
Opt-2: 3km/h (only if height=1.5m, optional)
	Opt-1: 0 km/h 
Opt-2: 3/30/120 km/h (only if height=1.5m, optional)

	Sensing entity (SE) Indoor/Outdoor
	Outdoor
	Outdoor

	Sensing target (ST) location
	Vertical height: uniformly random in [1.5m, H], where H=1.5 for human detection use case and H=300m for UAV case.  
Horizontal: arbitrary in hexagonal cell. 
	Vertical height: 1.5m
Horizontal: arbitrary over straight-line

	Sensing target (ST) mobility
	0, 3km/h, 160km/h (UAV only)
	0, 3km/h, 30km/h, 120km/h

	Sensing target (ST) Indoor/Outdoor
	Outdoor
	Outdoor

	Minimum SE-ST distance (2D)
	10m
	10m

	SE-ST LOS/NLOS
	LOS (prioritized), NLOS
	LOS (prioritized), NLOS


Proposal 3: RAN1 takes Table 1 and Table 2 as assumptions of ISAC deployment scenarios.
Proposal 4: Whether to support NLOS channel components for sensing between sensing entity and sensing target in ISAC deployment scenarios is left to agenda 9.7.2.  


	Qualcomm [26]
	Proposal 4: For all the sensing targets considered, both FR1 and FR2 is considered without an exception and without an explicit prioritization.  
Proposal 5: 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 6: Define modeling of objects as follows: 
· Define families of object types, and reuse these object types across multiple scenarios.

Proposal 7: 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

Proposal 8: In a sensing scenario, include at least the following parameters related to modelling an physical object:
· Mobility information (e.g. velocity, trajectory) 
· Dimensions (Length x Width x Height)
· Number of sensing target(s) & environment object(s)
· Sensing target & environment object(s) drop distribution(s)
· RCS information & object type
· Minimum distance BS – object
· Minimum distance UE – object
· Minimum distance any two objects

Proposal 9: In a sensing scenario, the cell layout, BS antenna parameters, UE antenna parameters, UE drop, min BS-UE distances, are reused from the corresponding existing communication scenario, unless it is explicitly proposed otherwise. 
Proposal 10: For UAV dimensions and velocity characteristics, support the following:
· Maximum flight height up to 300 m;
· UE mobility (horizontal plane only): 160 km/h
· Dimensions (Length x Width x Height) vary from [0.15m x 0.15m x 0.05m] to [3m x 3m x 1m].

Proposal 11: For the UAV scenarios 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.

Proposal 12: For the UAV scenarios 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



Proposal 13: With regards to the dimensions and velocity of a human, support the following:
· Human velocity: 0, 3, 10 km/h
· Human dimensions
· Child: 0.2m x 0.3m x 1m
· Adult: 0.5m x 0.5m x 1.75m

Proposal 14: For the humans indoor scenarios, 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.

Proposal 15: For the humans outdoor scenarios, 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.

Proposal 16: For the humans outdoor scenarios, 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.

Proposal 17: For the automotive vehicles scenarios, deprioritize the UMa, Umi, RMa scenarios.

Proposal 18: With regards to the vehicle types/sizes from TR 37.885 support all three types/sizes included in Section 6.1.2 of TR 37.885.

Proposal 19: For the automotive scenarios, 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:
	Vehicle speed
	140 km/h in all the lanes
(optional) Vehicle speed is 70 km/h or 250 km/h in all the lanes 

	Vehicle drop
	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

	UE drop 
	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


	LOS modelling
	Support both the following options:
· Option 1: LOS for Highway scenario = 1
· Option 2: According to Table 6.2-1

	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)




Proposal 20: For AGV scenarios, 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. 
Proposal 21: The following aspects are considered for characterizing AGV.
· AGV velocity: 5, 30 km/h
· AGV dimensions: 
· Size 1: 0.5m x 0.5m x 0.2m
· Size 2: 0.9m x 0.6m x 1m

Proposal 22: In any of the scenarios, support 3 types of objects that create hazards: 
· Pedestrian, Animal, vehicle, building/wall

Proposal 23: With regards to the objects that create hazards, we propose to use the following assumptions for dimensions and typical velocity for an animal: 
· 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”  

Proposal 24: Use the following average RCS value ranges as a starting point for the following object types: 
	Object type
	Average RCS

	Type 1: UAV
	[-15 to 3] dBsm when facing the UAV

	Type 2: Human
	[-10 to 0] dBsm

	Type 3: Vehicle
	[10 to 20] dBsm


· Study how to model, for any given object, RCS dependencies on the incident and the reflection angles to the object’s orientation and on the carrier frequency
· FFS: RCS value ranges for the remaining object types after their dimensions have been clarified


	Samsung [28]
	Proposal 2	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 3	RAN1 includes the indoor room scenario taking into account various indoor sensing use cases
Proposal 4	Further study the specific indoor factory scenario with potential down selection considering room size, ceiling height and clutter type

Proposal 6	Discuss the detailed cell layout and geometries for urban grid and highway scenarios
Discuss which types of sensing target is considered for objects creating hazards on roads/railways
Discuss how to make working scope of channel modeling for 6 sensing modes and whether RAN1 need to focus on specific some of sensing mode considering with two types as below
· Type #1: a common channel modelling framework can be applied for all 6 sensing mode with some adaptation for each mode (e.g., sensing TX, RX change between BS and UE)
· Type #2: individual channel modelling should be studied for each sensing mode
Discuss the number of sensing targets in a cell
Discuss minimum distance between sensing Tx and sensing Rx, sensing Tx and sensing targets and sensing target and sensing Rx
Discuss minimum distance between sensing targets
Discuss whether link between sensing target and background environment is considered and necessity of definition of minimum distance between sensing target and environment object
Discuss whether link between deterministic background environments is considered and necessity of definition of minimum distance between deterministic environment object
Discuss the number of environment objects in a cell
RAN1 supports the channel parameters for ISAC with possible frequency dependency
RAN1 study and model the ISAC channel considering validation of efficacy for frequency bands


	Sony [29]
	Proposal 2: Identify sensing target(s) parameters, such as RCS, velocity, and its distribution in a selected deployment scenario. Other parameters may be required and for further study.
Proposal 3: Reuse the UE and gNB hardware assumptions (e.g., antenna configuration) as in the existing NR deployment scenario.
Proposal 4: Introduce the parameters of sensing target in the existing deployment scenarios.
Proposal 5: Introduce RCS, speed/velocity, and UAV distribution parameter and its assumption as shown in Table 1 for the case of UAV as the sensing target in the existing NR deployment scenarios (e.g., RMa-AV, UMa-AV, UMi-AV).
Proposal 6: Introduce RCS, speed/velocity, and the vehicles distribution parameter and its assumption as shown in Table 2 for the case of vehicles (motor/non-motor) as the sensing target in the existing NR deployment scenarios (e.g., Highway, Urban grid).

	Spreadtrum [30]
	Table 2.1 Evaluation parameters for UAVs 
	Parameters
	Values 

	UAV location
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS
	LOS and NLOS

	
	height
	<=300m

	UAV mobility (horizontal plane only)
	<=160km/h

	UAV distribution (horizontal)
	Uniform


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

Table 2.2 Evaluation parameters for humans 
	Parameters
	Values for Indoor Office and Indoor Factory
	Values for UMi, UMa and RMa

	Human location
	Outdoor/indoor
	Indoor 
	Outdoor 

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	
Height 
	1.5m
	1.5m

	Human mobility (horizontal plane only)
	3km/h
	3km/h

	Human distribution (horizontal)
	Uniform
	Uniform


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

Table 2.3 Evaluation parameters for automotive vehicles 
	Parameters
	Values for UMi, UMa and RMa
	Values for highway
	Values for urban grid

	Automotive vehicles location
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	
	height
	1m
	1m
	1m

	Automotive vehicles mobility (horizontal plane only)
	<= 120km/h
	<= 140km/h
	<= 60km/h

	Automotive vehicles distribution (horizontal)
	Uniform
	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}


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

Table 2.4 Evaluation parameters for automated guided vehicles 
	Parameters
	Values for Indoor Factory

	Automated guided vehicles location
	Outdoor/indoor
	Indoor

	
	LOS/NLOS
	LOS and NLOS

	
	height
	1m

	Automated guided vehicles mobility (horizontal plane only)
	<=30km/h

	Automated guided vehicles distribution (horizontal)
	Uniform


Proposal 6: Adopt Table 2.4 on evaluation parameters for automated guided vehicles.

Table 2.5 Evaluation parameters for objects creating hazards 
	Parameters
	Values for pedestrians
	Values for animals

	Pedestrians or animals location
	Outdoor/indoor
	Outdoor
	Outdoor

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	height
	1m
	0.5m

	Pedestrians or animals mobility (horizontal plane only)
	5 km/h
	5 km/h

	Pedestrians or animals distribution (horizontal)
	Uniform
	Uniform


Proposal 7: Adopt Table 2.5 on evaluation parameters for objects creating hazards.


	Vivo [32]
	
Proposal 1: For sensing indoor room scenario, RAN1 reuses TR 38.808 indoor-B communication scenario as a starting point.
- Other enhanced indoor room scenarios are not precluded.
Proposal 2: RAN1 studies the evaluation parameters for indoor deployment scenarios and considers Table 1 as a starting point.
Proposal 3: RAN1 studies the evaluation parameters for outdoor deployment scenarios and considers Table 2 as a starting point.
Proposal 4: RAN1 studies the types of environment objects and identify the limited environment objects in consideration of environment accuracy and complexity.
[bookmark: _Ref162787614]Table 1: Detailed evaluation parameters for indoor scenarios of sensing.
	Parameters
	Indoor office
	Indoor room
	Indoor factory

	Basic parameters
	Cell layout
	120mx50mx3m with 20m ISD
	20mx20mx3m
	Rectangular: 20-160000 m2
Small hall: 120mx60mx10m with ISD=20m
Big hall: 300mx150mx10m with ISD=50m

	
	BS antenna height, 
	3 m (ceiling)
	1.5 m for InF-SL and InF-DL
8 m for for InF-SH and InF-DH

	
	UT location
	Outdoor/indoor
	indoor

	
	
	Indoor UT ratio
	100%

	
	
	LOS/NLOS
	LOS and NLOS

	
	
	Height, 
	1.5m

	
	UT mobility (horizontal plane only)
	0km/h / 3km/h

	
	Min. BS - UT distance (2D)
	0m

	
	UT distribution (2D)
	uniform

	Sensing target parameters
	ST type (*)
	Human 
	Human or AGV

	
	ST location
	Outdoor/indoor
	Indoor

	
	
	Indoor ratio
	100%

	
	
	LOS/NLOS
	LOS and NLOS

	
	
	Height  (**)
	Human: 0.75~1.25m (height of human centroid)
AGV: 0.5m~1.5m (height of AGV centroid)

	
	
	Dimension (***)(length, width, height)
	FFS

	
	ST density
	[10] per TRP

	
	ST distribution 
	Human: uniform
AGV: uniform in the guided route

	
	ST mobility
	Human: <3km/h, uniform linear motion and / or periodic reciprocating motion (such as breathing, heartbeat, repetitive movements)
AGV: 0.3~4.2 km/h, uniform linear motion along the guided route
Other forms of mobility of human and AGV are not precluded.

	
	Min. BS - ST distance 
	[1m]

	
	Min. UT - ST distance
	Human: [1m]
AGV: [1m]

	
	Min. ST –ST distance 
	Human:1m
AGV: [1m-2m]

	
	ST RCS
	FFS, according to the discussion of channel model in AI 9.7.2

	Environment object parameters
	EO type
	FFS

	
	EO density
	FFS

	
	EO distribution
	FFS

	
	EO RCS
	FFS, according to the discussion of channel model in AI 9.7.2

	(*): Only one sensing target type for a specific sensing use case evaluation.
(**): The height of sensing target is related to whether the size of the sensing target is considered or not, for simplicity, the height of centroid is considered to characterize the height of the sensing object.
(***): Whether to consider the dimension of sensing targets is determined by the RCS model of the channel model. 



[bookmark: _Ref162788005]Table 2: Detailed evaluation parameters for outdoor UMi, UMa and RMa scenarios of sensing.
	Parameters
	UMi
	UMa
	RMa

	Basic parameters
	Cell layout
	Hexagonal grid, 7/19 micro sites, 3 sectors per site (ISD = 200m)
	Hexagonal grid, 7/19 macro sites, 3 sectors per site (ISD = 500m)
	Hexagonal grid, 19 Macro sites, 3sectors per site, ISD = 1732m or 5000m

	
	BS antenna height 
	10m
	25m
	35m

	
	UT location
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	
	Indoor UT ratio
	0%
	0%
	0%

	
	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS
	LOS and NLOS

	
	
	Height 
	1.5m / [0.75m]
	1.5m / [0.75m]
	1.5m / [0.75m]

	
	UT mobility (horizontal plane only)
	0km/h / 3km/h / [30km/h] / [60km/h] / [120km/h]

	
	Min. BS - UT distance (2D)
	10m
	35m
	35m

	
	UT distribution (2D)
	Uniform
	Uniform
	Uniform

	Sensing target parameters
	ST type (*)
	Human or UAV or vehicle

	
	ST location
	Outdoor/indoor
	outdoor

	
	
	Indoor ratio
	0%

	
	
	LOS/NLOS
	LOS and NLOS

	
	
	Height  (**)
	Human: 0.75~1.25m (height of human centroid)
UAV: <300m
Vehicle: 0.5m~1.5m (height of car/truck centroid)

	
	
	Dimension (***) (length, width, height)
	FFS

	
	ST density
	[10] per TRP

	
	ST distribution 
	[bookmark: OLE_LINK3][bookmark: OLE_LINK2]Human: uniform
UAV: uniform
Vehicle: uniform in the lanes with the limitation of vehicle size

	
	ST mobility 
	Human: <3km/h, uniform linear motion and / or periodic reciprocating motion (such as breathing, heartbeat, repetitive movements)
UAV: <160km/h, uniform linear motion
Vehicle: 20~140 km/h, uniform linear motion
Other forms of mobility of human, UAV and vehicle are not precluded.

	
	Min. BS - ST distance
	[10m]

	
	Min. UT - ST distance
	Human: [1m]
UAV and vehicle: [10m]

	
	Min. ST – ST distance
	Human:1m
UAV: [velocity * 2ms]
Vehicles: [velocity * 2ms]

	
	ST RCS
	FFS, according to the discussion of channel model in AI 9.7.2

	[bookmark: _Hlk162458032]Environment object parameters
	EO type
	FFS

	
	EO density
	FFS

	
	EO distribution
	FFS

	
	EO RCS
	FFS, according to the discussion of channel model in AI 9.7.2

	(*): Only one sensing target type for a specific sensing use case evaluation.
(**): The height of sensing target is related to whether the size of the sensing target is considered or not, for simplicity, the height of centroid is considered to characterize the height of the sensing object.
(***): Whether to consider the dimension of sensing targets is determined by the RCS model of the channel model.




	Xiaomi [33]
	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.
Table Ⅰ Relationship between sensing target and sensing scenarios
	Sensing Targets
	ISAC deployment scenarios

	UAVs
	RMa-ISAC, UMa-ISAC, UMi-ISAC

	Humans indoors
	InF-ISAC, Indoor Office-ISAC, [UMi-ISAC, UMa-ISAC]

	Humans outdoors
	UMi-ISAC, UMa-ISAC, [RMa-ISAC]

	Automotive vehicles (at least outdoors)
	Highway-ISAC, Urban grid-ISAC, UMa-ISAC, UMi-ISAC, RMa-ISAC

	Automated guided vehicles (e.g. in indoor factories)
	InF-ISAC

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	Highway-ISAC, Urban grid-ISAC, HST-ISAC



Proposal 2: A ISAC deployment scenario can be defined by merging some communication scenarios if possible. More specific, use the UMa/UMi/RMa scenarios as UAV related ISAC deployment scenarios as starting point and merge the indoor room scenarios to indoor office scenario.
Proposal 3: One ISAC deployment scenario can associate with different types of sensing targets and corresponding parameters. 
Proposal 4: The sensing targets for each ISAC deployment scenario in table Ⅱ shall be considered in the study item.
Table Ⅱ ISAC deployment scenarios and corresponding sensing targets
	ISAC deployment scenarios
	Sensing targets

	UMi-ISAC
	UAVs, humans indoors and outdoors, automotive vehicles (at least outdoors)

	UMa-ISAC
	UAVs, humans indoors and outdoors, automotive vehicles (at least outdoors)

	RMa-ISAC
	UAVs, humans indoors and outdoors, automotive vehicles (at least outdoors)

	InO-ISAC
	Humans indoors

	InF-ISAC
	Humans indoors, automated guided vehicles (e.g. in indoor factories)

	Urban grid-ISAC
	Automotive vehicles (at least outdoors)

	Highway-ISAC
	Automotive vehicles (at least outdoors), humans outdoors, animals

	HST-ISAC
	Humans outdoors, animals



Proposal 5: Detail parameters of BS and UT as sensing Tx/Rx, including cell layout/BS height/UT location/UT mobility/min BS-UT distance/UT distribution, should be defined for each ISAC deployment scenario. One option is to reuse the parameters in current communication scenarios.
Proposal 6: 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 7: Target type(s) and target related parameters should be introduced for each deployment scenario, including at least:
· type of target, target location (Outdoor/indoor, LOS/NLOS, height of target), target distribution(2D/3D), target velocity, min BS-to-target/target-to-UT/target-to-target distance(2D/3D), sensing mode, target number.
Proposal 9:  InO-ISAC, highway-ISAC and UMa-ISAC shall be included as deployment scenario for ISAC channel model.
Proposal 10: For InO-ISAC scenario, the details are listed in the Table Ⅲ and table Ⅳ.I.
Table Ⅲ Evaluation parameters for InO-ISAC scenario
	Parameters
	Value

	Layout
	Room size (WxLxH)
	120m x 50m x 3m

	
	ISD
	20m

	
BS antenna height 
	3 m

	UT location
	Outdoor/indoor
	Indoor

	
	LOS/NLOS
	LOS and NLOS


	
	
Height 
	1 m

	UT velocity (horizontal plane only)
	3 km/h

	Min. BS - UT distance (2D)
	0m

	UT distribution (horizontal)
	Uniform


Table Ⅳ Target related parameters for InO-ISAC scenario


	Target type
	Target layout
	Target distribution (horizontal)
	Target velocity (horizontal)
	Min BS-target distance(2D)
	Min target-UT distance(2D)
	Min target-target distance(2D)
	Sensing modes
	Target number

	
	Outdoor
/Indoor
	LOS/NLOS
	Target height
	
	
	
	
	
	
	

	Humans 
	Indoor
	LOS/NLOS
	1m
	Uniform
	3 km/h
	0m
	1m
	1m
	TRP monostatic, TRP-to-TRP bistatic, TRP-to-UE bistatic, UE-to-TRP bistatic
	2 per TRP



Proposal 11: For highway-ISAC scenario, the details are listed in the Table Ⅴ and table Ⅵ.
Table Ⅴ Evaluation parameters for highway-ISAC scenario
	Parameters
	Highway

	Layout
	Road size (WxL)
	Freeway length >= 2km, width = 24m or 30m

	
	ISD
	1732m or 500m

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

	UT location
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS
	LOS and NLOS


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

	UT velocity (horizontal plane only)
	140km/h

	Min. BS - UT distance (2D)
	37m

	UT distribution (horizontal)
	Same as TR37.885
















Table Ⅵ Target related parameters for highway-ISAC scenario
	Target type
	Target layout
	Target distribution (horizontal)
	Target velocity (horizontal)
	Min BS-target distance(2D)
	Min target-UT distance(2D)
	Min target-target distance(2D)
	Sensing modes
	Target number

	
	Outdoor
/Indoor
	LOS/NLOS
	Target height
	
	
	
	
	
	
	

	Humans 
	Outdoor
	LOS/NLOS
	1m
	Uniform in the road
	5 km/h
	35m
	1m
	1m
	All six sensing modes
	Depends on the road configuration

	Animals
	Outdoor
	LOS/NLOS
	1m
	Uniform in the road
	5 km/h
	35m
	1m
	1m
	All six sensing modes
	Depends on the road configuration

	Vehicles
	Outdoor
	LOS/NLOS
	0.8m/1.5m
	Same as Vehicle UT
	140km/h
	37m
	2m
	2m
	All six sensing modes
	Depends on the road configuration



Proposal 12: For UMa-ISAC scenario, the details are listed in the Table Ⅶ and table Ⅷ.
Table Ⅶ Evaluation parameters for UMa-ISAC scenario
	Parameters
	UMa

	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 antenna height 
	25m

	UT location
	Outdoor/indoor
	Outdoor

	
	LOS/NLOS 
	LOS and NLOS

	
	
Height 
	1m

	UT mobility (horizontal plane only)
	· 3km/h for human 
· 30 km/h for vehicle

	Min. BS – UT distance (2D)
	35m

	UT distribution (horizontal) 
	Uniform


Table Ⅷ Target related parameters for UMa-ISAC scenario
	Target type
	Target layout
	Target distribution (horizontal)
	Target velocity (horizontal)
	Min BS-target distance(2D)
	Min target-UT distance(2D)
	Min target-target distance(2D)
	Sensing modes
	Target number

	
	Outdoor
/Indoor
	LOS/
NLOS
	Target height
	
	
	
	
	
	
	

	UAV
	Outdoor
	LOS/
NLOS
	Uniformly distributed between 1.5m and 300m
	Uniform
	160 km/h
	10m
	1m
	10m
	TRP monostatic, TRP-to-TRP bistatic, TRP-to-UE bistatic, UE-to-TRP bistatic
	Case1：1 per TRP
Case2：3 per TRP
Case3：5 per TRP

	Human
	Outdoor
	LOS/NLOS
	1m
	Uniform in the road
	5 km/h
	35m
	1m
	1m
	All six sensing modes
	15 per TRP




	ZTE [34]
	Proposal 2: Sensing targets for objects creating hazards on roads/railways should at least include human.
Proposal 3: Support to provide evaluation parameters for each deployment scenario:
· One deployment scenario can be used to evaluate one or multiple types of sensing targets.
· One or multiple sensing modes can be supported in one deployment scenario.
· For UAV as sensing target, only TRP monostatic and TRP bistatic is supported.
Proposal 4: Consider the following parameters for each deployment scenarios:
· Sensing target (ST) Parameters: e.g., ST height, ST velocity, ST distribution, min. BS-to-target distance, min. UE-to-target distance, min. target-to-target distance.
· Modification of existing scenario parameter: e.g., BS configuration, ISD, carrier frequency, self-interference isolation of BS
Proposal 5: Support to take Table 2 as a starting point for UAV deployment scenarios for ISAC.
Table 2: Evaluation parameters for UAV deployment scenarios for ISAC
	Evaluation parameters
	RMa-AV
	UMi-AV
	UMa-AV
	Note

	Cell layout
	· Hexagonal grid, 7 macro sites, 3 sectors per site

· Hexagonal grid, 19 macro sites, 3 sectors per site
	· Hexagonal grid, 7 micro sites, 3 sectors per site
· Hexagonal grid, 19 micro sites, 3 sectors per site
	· Hexagonal grid, 7 macro sites, 3 sectors per site
· Hexagonal grid, 19 macro sites, 3 sectors per site
	Based on 36.777, additionally consider 7 sites,
37 sites are FFS

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	FFS
	E.g., (M, N, P) = (8, 4, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	FFS
	e.g., 60-80 dBm

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	FFS
	E.g., 0.02 m2

	ST height
	UAV: {50, 100, 200, 300} m
Other values are FFS
	UAV: {50, 100, 200, 300} m
Other values are FFS
	UAV: {50, 100, 200, 300} m
Other values are FFS
	Refer to 36.777, ST height is either a fixed value or a uniformly distributed value

	ST velocity
	UAV: 160km/h
Other values are FFS
	UAV: 160km/h
Other values are FFS
	UAV: 160km/h
Other values are FFS
	E.g., velocity smaller than 160km/h

	ST distribution (horizontal) 
	Uniform
	Uniform
	Uniform
	Refer to 36.777

	Min. BS – ST distance
	10 m
	10 m
	10 m
	Refer to 36.777

	Number of ST
	N per sector, N is FFS
	N per sector, N is FFS
	N per sector, N is FFS
	Refer to 36.777

	BS antenna height
	35 m
	10 m
	25 m
	

Reuse 36.777

	BS transmit power
	44 dBm
	49 dBm
	49 dBm
	

	Inter-site distance
	1732 m
	200 m
	500 m
	

	BS noise figure
	5 dB
	5 dB
	5 dB
	

	BS antenna element gain
	8 dBi
	8 dBi
	8 dBi
	



Proposal 6: Support to take Table 3 as a starting point for urban grid and highway scenario for ISAC.

Table 3: Evaluation parameters for urban grid and highway for ISAC
	Evaluation parameters
	Urban grid
	Highway
	Note

	Cell layout
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	Reuse 37.885 and 36.885

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (8, 8, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE antenna height
	5m
	5m
	E.g., UE-type-RSU 5m

	UE antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (1, 2, 2)

	UE velocity
	0 km/h
	0 km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	UE distribution (horizontal)
	FFS
	FFS
	E.g., distributed in the lane

	Min. BS – UE distance
	FFS
	37m
	Refer to 36.885

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. Human and automotive vehicle may have different RCS

	ST height
	FFS
	FFS
	E.g., provided per sensing target type

	ST velocity
	FFS
	FFS
	E.g., provided per sensing target type. Pedestrian 3km/h, car up to 140km/h for highway, car up to 60km/h for urban grid 

	ST distribution (horizontal)
	FFS
	FFS
	E.g., may not just distributed in lane

	Min. BS – ST distance
	0m
	0m
	

	Min. UE – ST distance
	0m
	0m
	

	Number of ST
	FFS
	FFS
	

	BS antenna height
	25m
	25m or 35m
	



Refer to 37.885

	BS transmit power
	Below 6GHz: 49 dBm
Above 6GHz: 43 dBm
	Below 6GHz: 49 dBm
Above 6GHz: 43 dBm
	

	Inter-site distance
	500m
	500m or 1732m
	

	BS noise figure
	Below 6GHz: 5dB
Above 6GHz: 7dB
	Below 6GHz: 5dB
Above 6GHz: 7dB
	

	BS antenna element gain
	8dBi
	8dBi
	

	UE transmit power
	23 dBm
	23 dBm
	

	UE noise figure
	Below 6GHz: 9 dB
Above 6GHz: 13dB
	Below 6GHz: 9 dB
Above 6GHz: 13dB
	


Proposal 7: Support to take Table 4 as a starting point for UMi and UMa scenario for ISAC.
Table 4: Evaluation parameters for UMi and UMa for ISAC
	Evaluation parameters
	UMi
	UMa
	Note

	Cell layout
	Hexagonal grid, 19 micro sites, 3 sectors per site (ISD = 200m)
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)
	Refer to 38/901

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (8, 4, 2)

	BS antenna electrical downtilt angles 
	FFS
	FFS
	E.g., up to company to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE antenna height
	5m
	5m
	E.g., UE-type-RSU 5m

	UE antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (1, 2, 2)

	UE velocity
	0 km/h
	0 km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. 

	ST height
	1.5m
	1.5m
	Human outdoor

	ST velocity
	3km/h
	3km/h
	Human outdoor

	ST distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – ST distance
	FFS
	FFS
	

	Min. UE – ST distance
	FFS
	FFS
	

	Number of ST
	N per sector, N is FFS
	N per sector, N is FFS
	

	BS antenna height
	10m
	25m
	



Refer to 38.901 and 38.855


	BS transmit power
	44dBm
	49 dBm
	

	Inter-site distance
	200m
	500m
	

	BS noise figure
	FR1: 5dB
FR2: 7dB
	FR1: 5dB
FR2: 7dB
	

	BS antenna element gain
	8dBi
	8dBi
	

	UE transmit power
	23 dBm
	23 dBm
	

	UE noise figure
	FR1: 9dB
FR2: 13dB
	FR1: 9dB
FR2: 13dB
	

	UE distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – UE distance
	10m
	35m
	


Proposal 8: Support to take Table 5 as a starting point for indoor factory and indoor office scenarios for ISAC.
Table 5: Evaluation parameters for indoor factory and indoor office for ISAC
	Evaluation parameters
	Indoor factory
	Indoor office
	Note

	Cell layout
	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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	Refer to 38.957 and 38.901

	Carrier frequency for evaluation
	0.5-52.6GHz
	0.5-52.6GHz
	Refer to SID

	BS antenna configuration
	FFS
	FFS
	E.g., (M, N, P) = (4, 4, 2)

	BS antenna element gain
	FFS
	FFS
	E.g., 8dBi

	BS antenna electrical downtilt angles 
	FFS
	FFS
	E.g., up to cpmpany to provide

	BS self-interference isolation
	FFS
	FFS
	e.g., 60-80 dBm

	UE velocity
	0 km/h
	0km/h
	E.g., 0km/h, only static RSU is considered as sensing node

	Sensing target (ST)radar cross section (RCS)
	FFS
	FFS
	E.g., provided per sensing target type. Human and AGV may have different RCS

	ST height
	1.5m
	1.5m
	Suggest to only consider one ST height for indoor scenario

	ST velocity
	3km/h
	3km/h
	Suggest to only consider one ST velocity for indoor scenario

	ST distribution (horizontal)
	Uniform
	Uniform
	

	Min. BS – ST distance
	0 m
	0 m
	

	Min. UE – ST distance
	0 m
	0 m
	

	Number of ST
	FFS
	FFS
	

	BS antenna height
	8 m
	3 m
	

Reuse parameters in 38.857 and 38.901

	Total transmit power
	24 dBm
	24dBm
	

	Inter-site distance
	20m or 50 m
	20m
	

	BS noise figure
	5 dB
	5 dB
	

	UE antenna height
	1.5m
	1m
	

	UE distribution (horizontal)
	Uniform
	Uniform
	

	UE noise figure
	9 dB
	9 dB
	

	Min. BS – UE distance
	0 m
	0 m
	







Moderator discussion:

A super majority of the contributions for this agenda item proposed some varying level of detail for deployment scenario parameters associated with one or more sensing targets. However, there is not a high level of convergence at this stage of the Study Item. On the other hand, there were several contributions that suggest starting with the scenarios that have already been defined for communications deployments.

As a starting point, it would be beneficial to at least achieve some high level agreements from scenario parameter categories standpoint and then address some more specific parameter definitions later in RAN1#116-bis. The values and value ranges for many of the parameters for the ISAC scenarios will need to be studied further.





Proposal 5-1 (FL1) 


Proposal 5-1: [HIGH] 

As a starting point for defining the ISAC deployment scenarios, the following parameter categories may be considered for each of the sensing targets defined in [1]. 

Note 1: Additional parameters are not precluded.
Note 2: Parameter values and/or value ranges are FFS.
Note 3: Depending on the sensing mode(s) supported, some of the scenario parameters may not be applicable.

	Parameters
Categories
	Sensing Targets

	
	UAV
	Humans
	Automobiles
	AGV/Indoor factories
	Hazard objects road/railway

	
	
	Outdoor
	Indoor
	
	
	

	Baseline scenario(s)
	RMa-AV, UMa-AV, UMi-AV
	UMi, UMa, RMa
	InF, InO, InR, UMi, UMa
	Highway, Urban grid, UMa, UMi, RMa
	InF
	Highway, Urban grid, HST

	Carrier frequency
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz

	Sensing transmitter location (e.g., Outdoor/indoor
Height, mobility, etc.)
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Sensing receiver location (e.g., Outdoor/indoor,
LOS/NLOS, height, mobility)
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Min. sensing transmitter – sensing target distance
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Background environment/
clutter characteristics
(e.g., type, density, distribution)
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS



Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	Ericsson
	
	As the main sentence says, this table is to model sensing targets. Sensing transmitter location and Sensing receiver location can be replaced with targets’ location and orientation. 
Other parameters can be added to the table, including size range, number of target, distribution, probability of LOS/NLOS from sensing transmitter, and probability of LOS/NLOS to sensing receiver.

	OPPO
	
	In our view, the sensing transmitter and the sensing receiver are inter-changeable (just as sensing signal can be on DL or UL). In a more advanced sensing setup, one entity could be a sensing transmitter for Target X and meanwhile a sensing receiver for Target Y of the same target type. So it could be a better choice to use one table row for both transmitter and receiver (yes, in this case one table entry may contain more than one location), which can also avoid defining individual tables for TRP-TRP, TRP-UE and etc. 
We suppose there should be at least one row for the sensing target. 
As mentioned under Proposal 3-1, we have a concern on “UMi/UMa” for humans indoor. 

	Apple
	
	May need to define target properties e.g. position, orientation, mobility, single/multi-point model etc. Also need to define LOS/NLOS parameters

	Qualcomm
	comment
	Even though we understand that more rows are expected to be added, in addition to the above table, we believe the following rows are also important to be added at the beginning:
“sensing target characteristics” 
“environment object characteristics” 
“Min. sensing receiver – sensing target distance”
“Min. sensing transmitter – sensing receiver distance”
“Min. distance between any two objects”
With regards to all the minimum distances, instead of spelling out all the above rows, we could also generalize the current row “Min. sensing transmitter – sensing target distance” to: “Min. distance(s) between sensing transmitter(s)/receiver(s)/target(s)/object(S)” and expect further discussion on how/which of these distances make sense in each scenario. 

	Huawei, HiSilicon
	
	The intention was to agree on this table for each scenario and the potential related sensing modes? Rather I would suggest making a table for each case with detailed parameters and discuss then one by one, since even agree on this table we still need to discuss the details later one by one. 
The problem of generalizing this table, for example, the last row, I don’t think it is needed at all for UAV if it discusses the background. Min sensing target and sensing receiver is missing from this table? Carrier frequency may not be needed. 

	CATT, CICTCI
	
	Fine with the intention. Some suggestions.
(1) Some of the scenarios are still in bracket, prefer to keep the bracket.
(2) We think it is critical to also add ‘characteristics of sensing target’ as a row. It is about distribution, mobility, size of each type of sensing target, which is needed in the end.

	vivo
	
	The discussion on background environment is still on going. We should add it on after RAN1 makes the progress.
For sensing target, we need to add the rows, where at least size, density, distribution, and mobility should be included.

	ZTE
	
	Generally, we think it is clearer to have a parameter table for each deployment scenario and include the sensing target type in the table. One deployment scenario can be configured to evaluate more than one types of sensing targets, and one type of sensing target can appear in multiple sensing deployment scenarios.
Comment1:
The deployment scenario parameter is related to sensing mode. In one deployment scenario, there may exist the combination of multiple sensing modes including at least one of TRP monostatic, TRP bistatic, TRP-UE bistatic, UE-TRP bistatic, UE monostatic, UE bistatic. Specifically, it is possible that both TRP and UE are sensing transmitter, or both TRP and UE are sensing receiver. We prefer to directly list BS parameters and UE parameters: BS antenna configuration, BS antenna height, BS transmit power, UE antenna configuration, UE antenna height, UE transmit power, and etc.
Comment 2:
The parameters related to sensing target (ST) seems missing. For example, ST height, ST velocity, ST distribution, min. BS-to-ST distance, min. UE-to-ST distance, min. ST-to-ST distance
Comment3:
For the last row, we prefer to not consider the modelling of background environment. Introducing of background environment target in each scenario will largely increase the complexity of channel modelling.

	Spreadtrum
	
	At least the baseline scenario depends on the outcome of Proposal 3-1. We suggest to put them in bracket as is it or marking FFS.

	Xiaomi
	
	The parameters shall be categorized by deployment scenarios other than the sensing target. For example, Uma is considered for multiple target types, but the sensing TX/RX (i.e. TRP/UE) locations, e,g. height, mobility, etc. shall be the same. Sensing target related parameters should be considered per deployment scenario, including type of target, target location (Outdoor/indoor, LOS/NLOS, height of target), target distribution(2D/3D), target velocity, min BS-to-target/target-to-UT/target-to-target distance(2D/3D), sensing mode, target number.
In addition, the exact meaning of sensing TX locations and sensing RX locations are not clear enough. Sensing TX and sensing RX can be either TRP or UE depending on different sensing modes, the locations of which shall be separately defined. So if the parameter of “sensing TX locations” and “sensing RX locations” means the dropping/geometry distribution of TX/RX, it is better to directly discuss TRP and sensing UE locations separately.
Carrier frequency is not included in existing TR 38.901 deployment scenarios except RMA (up to 7GHz). We are not sure why the carrier frequency shall be a parameter here. On the other hand, the channel model shall be applied to 0-100GHz as stated in TR 38.901. The parameter carrier frequency shall be removed.

	EURECOM
	
	We should have a table for each scenario. Sensting target character should be included. Min distance betweeen sensing target and receiver should be included.

	LGE
	
	We may add the sensing target locations as well as the transmitter and the receiver. Other aspects such as background environment can be determined after we make decision e.g. on the environment objects.

	InterDigital
	
	Ok with the format, and we agree with CATT that some scenarios should have square brackets.

	SONY
	
	Suggest to replace “location” in column 1 to “characteristics”. Location can be interpret as coordinate which is not our intention.
Editorial: “Automobile” is a new term. We never use it before. Suggest to write it as “Automotive Veh” (for consistency purpose.
In our view, sensing target parameter category / characteristic is needed (e.g., size, velocity, RCS, distribution, etc.). So far, It seems the distance between target and tx/rx parameter is the only considered sensing target related parameter. 
Suggest to replace “AGV/Indoor factories” to “AGV.” Indoor factory is an example of existing AGVs scenario, not as a sensing target. In AGV, only InF is basically assumed, so the location of sensing tx/rx is indoor.

	Samsung
	
	The table need to be made up according to deployment scenario per sensing target. Because the newly defined cell layouts (means not existing scenario in TR 38.901) are considered. So, the layout and how to distribute the BS, UE, sensing target, and environment object will be significant factors for channel modelling. 

	Nokia
	
	In our view the table may be better sorted according to deployment scenarios rather than sensing targets.  As an example, it seems clear that the deployment scenarios for detecting pedestrians and UAVs in an urban micro- environment should be the same.  Target-related parameters may vary, but we don’t see strong reason to develop different deployment assumptions for different targets in the same environment.

	Lenovo
	
	We suggest to have the following additions: 
· Additional target description needs to be added to a deployment scenario, at least target position distribution, orientation, velocity, outdoor/indoor status. 
· Multiple descriptions of sensing Tx and sensing Rx can co-exist to describe a multi-static scenario. 
The description of TRP sensing Tx/Rx and UE sensing Tx/Rx shall be separately described. 




Topic #4: Other Proposals/KPIs

The related proposals are copied below.

	Company
	Views

	AT&T [4]
	Proposal 7: RAN1 discuss and agree that defining and evaluating sensing KPIs should be in scope of the SI, 
Proposal 8: Sensing KPIs to be evaluated at least include range and velocity resolution, probability of missed detection and false alarm, unambiguous range, and unambiguous velocity. 


	EURECOM [9]
	Proposal 7: Table 1 introduces the evaluation parameters and requirements of UAV use cases in UMa, UMi, RMa.
Table 1. Evaluation parameters for UAV use cases
	Parameters
	Values

	UAV location
	Outdoor/indoor/aerial 
	Outdoor aerial UEs

	
	LOS/NLOS
	LOS and NLOS

	
	Height (aerial)
	Under 300m

	UAV mobility
	Under 160km/h

	UAV distribution
	Uniform

	Positioning accuracy
	20m

	Sensing latency
	Under 1000ms

	Miss-detection probability
	5%

	False alarm probability
	5%



Proposal 8: Table 2 introduces the evaluation parameters and requirements of human indoor/outdoor use cases.
Table 2. Evaluation parameters for human indoor/outdoor use cases
	Parameters
	Values in UMi
	Values in Indoor Office

	Human location
	Outdoor/indoor 
	Outdoor and Indoor
	Indoor

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

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

	Human mobility
	3km/h
	3km/h

	Human distribution
	Uniform
	Uniform

	Positioning accuracy
	1m
	1m

	Sensing latency
	Under 1000ms
	Under 1000ms

	Miss-detection probability
	5%
	5%

	False alarm probability
	5%
	5%



Proposal 9: Table 3 introduces the evaluation parameters and requirements of Automotive vehicles use cases.
Table 3. Evaluation parameters for automotive vehicles use cases
	Parameters
	Values

	Automotive vehicles location
	Outdoor/indoor 
	Outdoor

	
	LOS/NLOS
	LOS and NLOS

	
	Height
	Under 3m

	Automotive vehicles mobility
	Under 140km/h

	Automotive vehicles distribution
	Uniform

	Positioning accuracy
	1m

	Velocity accuracy
	1m/s

	Sensing latency
	Under 20ms

	Miss-detection probability
	5%

	False alarm probability
	5%



Proposal 10: Table 4 introduces the evaluation parameters and requirements of AGV use cases.
Table 4. Evaluation parameters for AGV use cases
	Parameters
	Values

	AGV location
	Outdoor/indoor 
	Indoor

	
	LOS/NLOS
	LOS and NLOS

	
	Height (aerial)
	1.5m

	AGV mobility
	15km/h

	AGV distribution
	Uniform

	Positioning accuracy
	1m

	Sensing latency
	100ms

	Miss-detection probability
	5%

	False alarm probability
	5%



Proposal 11: Table 5 introduces the evaluation parameters and requirements of objects creating hazards on roads/railways use cases.
Table 5. Evaluation parameters for objects creating hazards on roads/railways use cases
	Parameters
	Values

	Objects’ location
	Outdoor/indoor 
	Outdoor

	
	LOS/NLOS
	LOS and NLOS

	
	Height (aerial)
	1.5m

	Positioning accuracy
	1m

	Sensing latency
	100ms

	Miss-detection probability
	5%

	False alarm probability
	5%




	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





 Moderator discussion: A few contributions proposed discussing/studying KPIs for ISAC. This may be too early to begin a discussion on this topic and it is unclear if KPIs are in the current scope of the SID.


Proposal 6-1 (FL1) - TBD


Proposal 6-1: TBD
· 

Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Proposals for Tuesday Online session
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Moderator comments: There was no consensus on resolving the square brackets for the starting point on leveraging existing communications scenarios. A majority of the tdocs submitted to RAN1#116-bis are supportive of the initial agreements from RAN1#116 to leverage existing communication scenarios as a starting point for defining ISAC scenarios. The resolution of the square brackets may not be entirely essential as ultimately, which scenarios are supported is up to company interest as far as which scenarios are preferred. Ultimately, the communications scenarios will need to be modified to account for ISAC, e.g., use cases, sensing targets, and background environments. As such, this need not be a critical focus for this meeting. However, an updated proposal is presented below for agreement.

Proposal 3-1 (FL2)
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. 
Note4: Depending on company interest, some of the scenarios below may not be applicable or necessary for certain sensing targets.

	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





[HIGH] Proposal 3-2 (FL2)

Moderator comments: A majority of companies agreed with the proposal, some included additional comments for consideration. The channel model for ISAC signal propagation introduced by the various sensing modes should be modelled as part of the SID. Several companies highlighted that TR38.901 does address some the TRP/BS to UE links for TRP-UE bistatic sensing mode, but not TRP-TRP bistatic, TRP monostatic, UE-UE bistatic, and UE monostatic sensing modes, as the link between sensing transmitter and sensing receiver is not defined in TR 38.901. This should be studied as part of the ISAC SI, which should account for scenario parameters such as UE dropping/distribution, etc. One item that was noted in the Round 1 comments is that the UE-UE sensing mode can leverage the scenarios as described in TRs e.g. 37.885 and 38.858, as a starting point. The following proposal is presented for agreement:

Proposal 3-2 (FL2)

For further details of the ISAC channel modelling and associated scenarios, the following should be taken into consideration regarding sensing modes:
For TRP-UE bistatic and UE-TRP bistatic sensing modes, the propagation link between sensing transmitter and sensing receiver can leverage the existing gNB-UE scenarios in TR 38.901 as a starting point.
For TRP-TRP bistatic, TRP monostatic, UE monostatic, and UE-UE bistatic sensing modes, the propagation link between sensing transmitter and sensing receiver is not defined in TR 38.901 and needs to be studied.
Note1: For UE-UE bistatic sensing mode, TRs in 37.885 and 38.858, can be used as a starting point.

[MEDIUM] Proposal 3-3 (FL2)


Moderator comments: A super majority supports confirming the ISAC terminology RAN1#116 with some minor modifications. 2 companies suggested that “location” should not be included in the definition of mono-static or bi-static, however, in the baseline we already refer to “located” or co-located” so it would seem consistent with other definitions. The moderator proposes that we confirm the ISAC definitions with the small changes for clarity and consistency with a slight re-wording from the original proposal to refer to “not co-located”.

Proposal 3-3 (FL2)

RAN1 confirms 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.


[MEDIUM] Proposal 4-1 (FL2)

Moderator comments: All companies supported the proposal. The moderator suggests that we agree the following proposal:

Proposal 4-1 (FL2)

Although some prioritization may be necessary as this study item progresses, RAN1 considers that there will be no explicit de-prioritization of scenarios, sensing targets, or sensing modes.

[HIGH] Proposal 5-1 (FL2)

Moderator comments: There were quite a few comments as expected on this proposal. Given there were many tdocs with varying level of detail for deployment scenario parameters associated with one or more sensing targets (UAV, V2X, indoor/outdoor humans, AGV, hazards), the goal is to progress these details further without a high level of convergence at this stage of the Study Item. 

As a starting point, it would be beneficial to at least achieve some high-level agreements from scenario parameter categories standpoint and then address some more specific parameter definitions later in RAN1#116-bis and RAN1#117. The values and value ranges for many of the parameters for the ISAC scenarios will need to be studied further. The moderator made several changes from the initial proposal, namely changed sensing transmitter/receiver location to sensing target characteristics.

Based on some of the comments, the moderator also proposes an additional note: The parameter table below can illustrate some commonality for each sensing target. However, splitting the table for each deployment scenario and include the sensing target type in the table is not precluded.  

Proposal 5-1 (FL2)

As a starting point for defining the ISAC deployment scenarios, the following parameter categories may be considered for each of the sensing targets defined in [1]. 

Note 1: Additional parameters are not precluded.
Note 2: Parameter values and/or value ranges are FFS.
Note 3: Depending on the sensing mode(s) supported, some of the baseline communications scenarios/parameters may not be applicable.
Note 4: The parameter table below can illustrate some commonality for deployment scenario parameters for each sensing target. However, splitting the table for each deployment scenario and include the sensing target type in the table is not precluded. 

	Parameters
Categories
	Sensing Targets

	
	UAV
	Humans
	Auto. Vehicle
	AGV
	Hazard objects road/railway

	
	
	Outdoor
	Indoor
	
	
	

	Baseline scenario(s)
	RMa-AV, UMa-AV, UMi-AV
	UMi, UMa, RMa
	InF, InO, InR, UMi, UMa
	Highway, Urban grid, UMa, UMi, RMa
	InF
	Highway, Urban grid, HST

	Carrier frequency
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz
	0.5-52.6GHz

	Sensing target characteristics (e.g., size, distribution, density, Outdoor/indoor, LOS/NLOS,
Height, mobility, etc.)
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	
	
	
	
	
	
	

	Min. Distance(s) between sensing transmitter(s)/receiver(s)/target(s)/object(s) 
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Background environment/
clutter characteristics
(e.g., type, density, distribution)
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS







Round 2 Proposals (for Wednesday online discussion) 

0. [bookmark: _Hlk164157230][HIGH] Proposal 8-1 (FL3) 

Moderator comments: Based on the online and offline session comments, there seems to be good support for having separate tables for each of the deployment scenarios rather than moving forward with an abstract table inclusive of all of the possible sensing targets. Given this, the moderator proposes as a starting point, the following Table for UAV deployment scenario parameters for ISAC to develop a framework for additional deployment scenarios. Additional tables, additional parameters are not precluded. Also, note that most of the scenario parameter values/value ranges are FFS, which is fine at this stage and will be based on company interest.

One fundamental topic that seems to have differing views is the question of whether or not ISAC scenarios should capture communications-related deployment parameters.



[HIGH] Proposal 8-1 (FL3)

As a starting point for ISAC scenarios and to achieve a common understanding on a framework for a set of evaluation parameters for various scenarios identified in [1], the table below defines an exemplary scenario for UAV. 

Note 1: Evaluation parameters for additional deployment scenarios can be identified using the table below as a baseline.
Note 2: Additional evaluation parameters are not precluded.
Note 3: Additional parameter values and/or value ranges are not precluded.
Note 4: BS/UE may be considered as a sensing-only node or as a sensing node and communications.

[bookmark: _Hlk162973272]Table x. Evaluation parameters for UAV deployment scenarios for ISAC
	Parameters
	UMi-AV
	UMa-AV
	RMa-AV

	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)

	[Carrier Frequency]
	FFS
	FFS
	FFS

	BS antenna height
	10m
	25 m 
	35 m

	BS configuration (e.g., antenna config, Tx power)
	FFS
	FFS
	FFS

	UE distribution 
	FFS
	FFS
	FFS

	Sensing target (UAV)
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	LOS/NLOS (sensing transmitter/receiver to target)
	LOS/[NLOS]
	LOS/[NLOS]
	LOS/[NLOS]

	
	Distribution (horizontal plane only)
	Uniform
	Uniform
	Uniform

	
	Density
	Up to [1, 2, …, 5] targets per sector
	Up to [1, 2, …, 5] targets per sector
	Up to [1, 2, …, 5] targets per sector

	
	Mobility (horizontal plane only) 
	Uniformly distributed between [3] and 160 km/h 
	Uniformly distributed between [3] and 160 km/h 
	Uniformly distributed between [3] and 160 km/h 

	
	Height
	[Uniformly distributed between 22.5 and 300 m],
[100m, 200m, 300m]
	[Uniformly distributed between 100 and 300 m],
[100m, 200m, 300m ]
	[Uniformly distributed between 40 and 300 m],
[100m, 200m, 300m]

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

	Min 3D distance
	sensing transmitter(s)/
receiver(s)/
UAV(s)/[object(s)]
	[Given the minimum UAV height is derived based on 100% LOS probability per the equations from TR 36.777, the minimum 3D distance of 10m is always met in such cases.]
[10m]


 





Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	ZTE
	
	Generally ok but:
For the UE distribution row, we suggest to put the whole row in square bracket. [UE distribution (UE as a sensing node and communications)]. In our understanding, we should focus on parameters regarding sensing, the intention of distributing UE for communication on UAV scenario is unclear for us.
For the last row, we prefer to delete “object(s)” in “sensing transmitter(s)/
receiver(s)/UAV(s)/object(s)” as we think environment object is not expected to be deployed in UAV related scenario.
Moreover, a lot BS related parameters seems missing, e.g., BS antenna pattern, BS antenna electrical downtilt angles, BS transmit power...

	Xiaomi
	
	Carrier frequency is not included in existing TR 38.901 deployment scenarios definition except RMa (up to 7GHz). The specific frequency of the scenarios is defined in 7.8 section in 901 aimed to calibration. We are not sure why the carrier frequency shall be a parameter here. The parameter carrier frequency row shall be removed.
For ‘UE distribution’, we think it’s better to prioritize/limit the UE as terrestrial UE. Because if we consider aerial UE, it means that we will use a UAV to sense other UAV. First, there is no such use case in 22.837. On the other hand, there is no such channel model from UAV to UAV in current TR36.777.

	Huawei, HiSilicon
	
	Again, with references agreed as the starting point in the last meeting changed to FFS is not acceptable. We either reuse (one of) same number from reference or discuss the possible modification should be the right discussion for this meeting, instead of going backwards and refuse discussion. Last meeting we have already agreed the starting point and companies are supposed to provide and discuss the details for this meetings. Several companies have already provided detailed parameters, which should be looked at first and harmonised to an agreeable parameters. 
For example, for density for UAV, we propose up to 5 targets per sector is for the purpose of possible multiple targets evaluation. People can have different numbers, e.g., 1, 2… let’s put a few typic values in brackets. 


	Parameters
	UMi-AV
	UMa-AV
	RMa-AV

	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)

	BS antenna height
(i.e., sensing transmitter or receiver) 
	10m
	25 m 
	35 m

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

	
	LOS/NLOS
	LOS/[NLOS]
	LOS/[NLOS]
	LOS/[NLOS]

	
	Distribution (horizontal plane only)
	Uniform
	Uniform
	Uniform

	
	Density
	Up to [1, 2, …, 5] targets per sector
	Up to [1, 2, …, 5] targets per sector
	Up to [1, 2, …, 5] targets per sector

	
	Mobility (horizontal plane only) 
	Uniformly distributed between [3] and 160 km/h 
	Uniformly distributed between [3] and 160 km/h 
	Uniformly distributed between [3] and 160 km/h 

	
	Height
	[Uniformly distributed between 22.5 and 300 m],
[100m, 200m, 300m ]
	[Uniformly distributed between 100 and 300 m],
[100m, 200m, 300m ]
	[Uniformly distributed between 40 and 300 m],
[100m, 200m, 300m ]


	
Min 3D distance
	BS- sensing target (UAV)
	[Given the minimum UAV height is derived based on 100% LOS probability per the equations from TR 36.777, the minimum 3D distance of 10m is always met in such cases.]
[10m]



I modified our original table according to the comments heard yesterday offline in red though we haven’t reached all the rows. In general, we are happy to have more discussions and suggestions for moving forward. 

	Tiami Networks
	
	To reduce the confusion, it is essential to decouple TRP and UE type sensing transmitter and/or receiver. Also, communication UEs and sensing transmitting and/or receiving UEs also should be considered separately. 

	CATT, CICTCI
	Y, and
	In general fine with the direction. A few comments:
(1) For row UE distribution, we either separate the UE for sensing and UE for communication into two rows, or we add bracket on ‘communication’. The SID is to develop the channel model for ISAC but does not ask to simulate communication in this study.
Specifically, for sensing UAV, we really think UE (no mater terrestrial or aerial) is unlikely to participant. The content should be N/A eventually.
(2) For row Min 3D distance, since whether environment object (EO) will be model in deterministic way or not is still unclear, we need to add a square bracket to ‘object’ as ‘[object]’. Possibly there is no need to consider distance related to ‘object’, if it is modelled in stochastic way.


	Qualcomm
	
	Thank you for the efforts. We have the following comments:
1) “size” should not be in brackets
2) We prefer to remove both the “(i.e., sensing transmitter or receiver)” and the “(UE as a sensing node and communications)”. We should separate the discussions, otherwise progress is difficult; by not commenting one way o the other with regards to the “sensing mode” or whether it is sensing-only or sensing&communication, it will be much easier to agree on a first table. 
3) The word “object” should be kept. The rows are general, and if there is no object eventually, it doesn’t mean that the row should change a name. Actually, if there are multiple UAVs, for sensing one of them, the rest UAVs are “objects”. 

	Ericsson
	
	We agree with the spirit of the proposal to discuss an example set of parameters.

The base station and UE deployment, including cell layout, BS height, UE distribution, are already defined in existing UMi, UMa and RMa scenarios.  A reference to those communication scenarios is enough, we should not repeat the BS and UE deployment figures.  The remaining rows, pertaining to the sensing target, are identical in all three columns, which would further support removing the communication deployment from the sensing scenario.

Regarding the parameterisation of the sensing channel and the channel of the geometric clutter: 

* Multipath-causing environment objects and nuisance geometric clutter have to be parameterized too.

* Position and orientation of the sensing target has to be parameterized.  Note that the positions and orientation are functions of time for a moving target.

* Limiting UAV movement to 2D would simplify stochastic modelling of multipath, especially if spatial consistency is included.  Otherwise, there is no point in limiting the UAV positions to 2D.  We suggest waiting with the 2D limitation until the multipath modelling is decided on.

* Remove bracket around size of sensing target and include a range of values.

Note that the scenario should specify the BS and UE locations, i.e. the locations of all communicating devices. Some of these BSs and/or UEs may also act as sensing transmitters or receivers, but selecting or specifying which ones that have sensing capabilities is outside the scope of the channel model SI and should be treated in a subsequent technical SI. In the scope of the channel model SI is to generate channels between all Tx and Rx nodes, whether sensing Tx/Rx or communication Tx/Rx, where these channels may include the impact from sensing targets.















[Placeholder] Proposal 8-2 (FL3)


Table x. Evaluation parameters for Automotive vehicle deployment scenarios
	Parameters
	Urban grid
	Highway

	Cell layout
	FFS
	FFS

	BS antenna height
	FFS
	FFS

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

	
	LOS/NLOS between UT and BS
	LOS
	LOS

	
	Height 
	FFS
	FFS

	
	Mobility
	FFS
	FFS

	
	Distribution
	FFS
	FFS

	Sensing target
(Vehicles)
	Outdoor/indoor
	FFS
	FFS

	
	LOS/NLOS
	FFS
	FFS

	
	Distribution
	FFS
	FFS

	
	Density
	FFS
	FFS

	
	Max mobility
	FFS
	FFS

	
	Size (Length, width, height)
	FFS
	FFS

	Environment object
	Distribution
Size (Length, width, height)
Type, Density, etc.
	FFS
	FFS

	
	
	FFS
	FFS

	Min 3D distance
	sensing transmitter(s)/
receiver(s)/
automobile(s)/object(s)
	FFS
	FFS




Table x. Evaluation parameters for Indoor human and objects scenarios
	Parameters
	Indoor Factory
	Indoor Office

	Cell layout (e.g., ISD)
	InF (room size/ISD)
	InO (room size/ISD)

	BS antenna height
	FFS
	FFS

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

	
	LOS/NLOS between UT and BS
	LOS
	LOS

	
	Height 
	FFS
	FFS

	
	Mobility
	FFS
	FFS

	
	Distribution
	FFS
	FFS

	Sensing targets
(Human/intruder)
	Outdoor/indoor
	Indoor
	Indoor

	
	LOS/NLOS
	FFS
	FFS

	
	Distribution
	FFS
	FFS

	
	Density
	FFS
	FFS

	
	Max mobility
	FFS
	FFS

	
	Size (Length, width, height)
	FFS
	FFS

	Environment object/clutter
	Distribution
	FFS
	FFS

	
	Distribution
Size (Length, width, height)
Type, Density, etc.
	FFS
	FFS

	Min 3D distance
	sensing transmitter(s)/
receiver(s)/
human(s)/object(s)
	FFS
	FFS





Table x. Evaluation parameters for objects creating hazards (outdoors) deployment scenarios

	Parameters
	Outdoor

	Cell layout (e.g., ISD)
	FFS

	BS antenna height
	FFS

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

	
	LOS/NLOS between UT and BS
	LOS

	
	Height 
	FFS

	
	Mobility
	FFS

	
	Distribution
	FFS

	Sensing targets
(Human, Animals, etc.)
	Outdoor/indoor
	FFS

	
	LOS/NLOS
	FFS

	
	Distribution
	FFS

	
	Density
	FFS

	
	Max mobility
	FFS

	
	Size (Length, width, height)
	FFS

	Environment object/clutter
	Distribution
Size (Length, width, height)
Type, Density, etc.
	FFS

	Min 3D distance
	sensing transmitter(s)/
receiver(s)/
human(s)/object(s)
	FFS




Companies can provide comments/inputs in the following table:

	Company
	Yes/No
	Comments

	ZTE
	Partially No
	For the row regarding “Environment object”, we suggest to either delete the whole row or put it on FFS. It is still under discussion on whether and how to model a environment object in channel modelling agenda. Also, we prefer to delete “object(s)” in “sensing transmitter(s)/receiver(s)/UAV(s)/object(s)”
For the row regarding “LOS/NLOS between UT and BS”, we prefer to put it on FFS.
Regarding the table for objects creating hazard on road/railway, we prefer to separately list columns for each scenario. For example, two column for highway and urban grid respectively.  Also, in our understanding, this table can be quite similar as the table for Automotive vehicle expect parameters related to sensing target, we can merge those two if possible.

	Huawei, HiSilicon
	
	Similar comment, I would suggest companies interested in the scenarios can just provide your input to the table, and maybe creating a spreadsheet for every company to input with one column. After collecting all the views, moderator can figure out which can be agreeable with specific parameters. Just spending time in discussing or agreeing on the template with all parameters FFS is not so much useful. 

For vehicle on highway and urban grid scenarios, our detailed parameters are captured in tdoc# R1-2401997, so I will not copy-past here of a very large table. Surely, we are happy to discuss other values if companies have different views. 


	CATT, CICTCI
	
	(1) AGV in InF is missing in the table list. Should add one.
(2) For objects creating hazards, we should separate two columns: one for railway (HST), one for highway.
(3) Whether environment object (EO) will be modeled in deterministic way or not is still unclear. It is possible that no physical distribution is defined. We need to add a bracket to each row for environment object (EO).

	Ericsson
	
	Tables for human indoors, human outdoors, automotive vehicles, AGV, road hazards, railway hazards, should be specified similarly to the exemplary sensing scenario of UAV.
Some communication scenarios are missing. For example, UMa, UMi, RMa are missing in the table of automotive vehicle.

	
	
	



Round 3 Proposals (for Thursday online discussion) 

0. [HIGH] Proposal 9-1 (FL3) – For discussion

Moderator comments: Based on the online discussion, it is proposed that we focus on the parameters for sensing in the following Table for UAV deployment scenario parameters for ISAC to develop a framework for additional deployment scenarios. Additional tables, additional parameters are not precluded. Also, note that most of the scenario parameter values/value ranges are FFS, which is fine at this stage and will be based on company interest.

Since we are focusing on defining scenario parameters for sensing, we should look to refer to the entities related to sensing rather than communications entities such as BS, or TRP or UE.



[HIGH] Proposal 9-1 (FL3)


As a starting point for ISAC scenarios and to achieve a common understanding on a framework for a set of evaluation parameters for various scenarios identified in [1], the table below defines an exemplary scenario for UAV. 

Note 1: Evaluation parameters for additional deployment scenarios can be identified using the table below as a baseline.
Note 2: Additional evaluation parameters are not precluded.
Note 3: Additional parameter values and/or value ranges are not precludedFFS.
Note 4: BS/UE may be considered as a sensing-only node or as a sensing node and communications.


Table x. Evaluation parameters for UAV deployment scenarios for ISAC sensing
	Parameters
	UMi-AV
	UMa-AV
	RMa-AV

	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)

	[Carrier Frequency]
	FFS
	FFS
	FFS

	BS antenna heightSensing transmitter height
	10m
	25 m 
	35 m

	BS Sensing transmitter antenna configuration (e.g., antenna config, Tx power)
	FFS
	FFS
	FFS

	Sensing transmitter Total Tx Power
	FFS
	FFS
	FFS

	Sensing receiver height
	FFS
	FFS
	FFS

	UE Sensing receiver distribution antenna configuration
	FFS
	FFS
	FFS

	

	Sensing target (UAV)
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	LOS/NLOS (sensing transmitter/receiver to target)
	LOS/[NLOS]
	LOS/[NLOS]
	LOS/[NLOS]

	
	Distribution (horizontal plane only)
	Uniform
	Uniform
	Uniform

	
	Density
	[Up to [1, 2, …, 5] targets per sector]
	[Up to [1, 2, …, 5] targets per sector]
	[Up to [1, 2, …, 5] targets per sector]

	
	Mobility ([horizontal plane only]) 
	Uniformly distributed between [3] and 160 km/h 
	Uniformly distributed between [3] and 160 km/h 
	Uniformly distributed between [3] and 160 km/h 

	
	Height
	[Uniformly distributed between 22.5 and 300 m],
[100m, 200m, 300m]
	[Uniformly distributed between 100 and 300 m],
[100m, 200m, 300m ]
	[Uniformly distributed between 40 and 300 m],
[100m, 200m, 300m]

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

	Min 3D distance
	sensing transmitter(s) to/
sensing receiver(s)/
UAV(s)/[environment object(s)]
	FFS

	
	sensing transmitter to
target UAV(s)
	FFS

	
	sensing transmitter(s) to
[environment object(s)]
	FFS

	
	sensing receiver to
target UAV(s)/EOs
	FFS

	Environment object/clutter
	Distribution
Size (Length, width, height)
Type, Density, etc.
	FFS




Companies are invited to comment on the above revised proposal:
	Company
	Yes/No
	Comments

	Samsung
	
	Thanks for making a table for discussion. We have two comments for the contents of parameters.
Cell layout parameters need to be considered in table. Although there were concern on different ISD and shared geometry with common layout, the contents need to be included in table.  And then, we can discuss how to consist of it.
And for LOS/NLOS part, it seem to be precluded. We prefer to include LOS/NLOS content as FFS per each scenarios for discussion. The UAV can be distributed in the range of UAV heights, and LOS probability can discuss taking into account UAV height. Then, LOS condition between Tx and Target and Target and Rx can be determined according to probability, naturally. The deterministic LOS condition seems it preclude variety of UAV deployment scenario.

	CATT, CICTCI
	
	Let’s assume that, for those not existed in current table, we reuse the rows of cell layout in TR 36.777, use carrier frequency 0.5 – 52.6GHz. Then it is fine.

Still some concerns on detailed values of some rows, if we really want to rush to consolidated values.
(1) Density:
Since the layout is deleted, the ‘per sector’ become a bit ambiguous...But maybe OK. And it is reasonable to set a a total number of UAV for one simulation.
	Density
	[Up to [1, 2, …, 5] targets per sector,
FFS maximum total UAV number across all sectors]


(2) Mobility ([horizontal plane only])
For every simulation in TR 38.901 (and also TR 36.777), NO ‘mobility’ is represented as distribution. But rather, a typical speed (or speed set) is used in all TR. This necessarily increases the simulation difficulty, but meaningless, because the speed will anyway be multiplexed by cos(x) in the concern direction.
	Mobility ([horizontal plane only]) 
	Uniformly distributed between [3] and [3], [30], [60], [100],160 km/h 


(3) Height
As mentioned before, 600m (optional) should be added due to the demand of regulation to monitor illegal flights.
	Height
	[Uniformly distributed between 22.5 and 300 m],
[100m, 200m, 300m, 600m(optional)]





	Huawei, HiSilicon
	
	Thanks moderator for the update but I think the proposal still needs some improvement.
Based on the comments online yesterday and offline with a few companies, I’d like to suggest the proposal is updated as follows to address the comments and make it agreeable as much as possible:

[HIGH] Proposal 9-1 (FL3)_revised
To achieve a common understanding on a framework for a set of evaluation parameters, the table below defines an exemplary scenario for UAV. 
Table x. Evaluation parameters for UAV deployment scenarios for sensing
	Parameters
	UMi-AV
	UMa-AV
	RMa-AV

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

	Sensing transmitter height (BS)
	10m
	25 m 
	35 m

	Sensing transmitter antenna configuration 
	FFS
	FFS
	FFS

	Sensing transmitter Total Tx Power
	FFS
	FFS
	FFS

	Sensing receiver height (BS)
	FFS 10m
	FFS 25m
	FFS 35m

	[Sensing receiver height (Aerial UE)]
	
	
	

	Sensing receiver antenna configuration
	FFS
	FFS
	FFS

	

	Sensing target (UAV)
	Outdoor/indoor
	Outdoor
	Outdoor
	Outdoor

	
	LOS/NLOS (sensing transmitter/receiver to target)
	Alt1: LOS condition

Alt2: LOS/NLOS condition based on LOS probability equation in TR36.777
	Alt1: LOS condition

Alt2: LOS/NLOS condition based on LOS probability equation in TR36.777
	Alt1: LOS condition

Alt2: LOS/NLOS condition based on LOS probability equation in TR36.777

	
	Distribution (horizontal plane only)
	Uniform
	Uniform
	Uniform

	
	Density
	Up to 5 targets per sector

FFS maximum total UAV number across all sectors]
	Up to 5 targets per sector

FFS maximum total UAV number across all sectors]
	Up to 5 targets per sector

FFS maximum total UAV number across all sectors]

	
	Mobility (horizontal plane only) 
	Alt1: Uniformly distributed between [3] and 160 km/h 

Al1: [3km/h, 30km/h, 60km/h, 100km/h, 160km/h]

	Alt1: Uniformly distributed between [3] and 160 km/h 

Alt2: [3km/h, 30km/h, 60km/h, 100km/h, 160km/h]

	Alt1: Uniformly distributed between [3] and 160 km/h 
Alt2: [3km/h, 30km/h, 60km/h, 100km/h, 160km/h]


	
	Height
	Alt1(baseline): 100m, 200m, 300m, [600m]

Alt2: 
[Uniformly distributed between 1.5 and 300 m]

	Alt1(baseline): 100m, 200m, 300m, [600m]

Alt2: 
[Uniformly distributed between 1.5 and 300 m],

	Alt1(baseline): 100m, 200m, 300m, [600m]

Alt2: 
[Uniformly distributed between 1.5 and 300 m]


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

	Min 3D distance
	sensing transmitter(s) to
sensing receiver(s)
	 10m

	
	sensing transmitter to
target UAV(s)
	 10m

	
	[sensing transmitter(s) to
[environment object(s)]]
	

	
	sensing receiver to
target UAV(s)[/Eos]
	 10m

	[Environment object/clutter]
	Distribution
Size (Length, width, height)
Type, Density, etc.
	




	ZTE
	
	For row regarding sensing target mobility, we would like either one of the following changes: (1) put the [Uniformly distributed between [3] and 160 km/h] in square bracket; (2) make current mobility configuration optional and add another option: option 1 fixed velocity value (e.g., 160km/h), option 2 uniformly distributed velocity. (HW’s revision is ok for us)

For the environment object/clutter row, we have strong concern as commented before, at least for now there is no consensus on whether and how to model the EO, we suggest to delete this row. Anyway we can add it back when determined necessary. 

On top of HW’s revision on sensing target density, instead of distribute UE for each sector, we prefer one option to only drop UAV in one sector to ease the simulation work and check the feasibility. 
N targets per sector, or N targets in only one sector.
FFS maximum total UAV number across all sectors]

	LGE
	
	Generally fine with Huawei’s suggestion except the followings.

1) We think UAV can be a sensing transmitter and a receiver. So we suggest to add one more row for the sensing transmitter. The height of UAV as a sensing transmitter or a receiver should be same as the height of the sensing target (UAV).
	Sensing transmitter height (UE)
	Same as sensing target (UAV)
	Same as sensing target (UAV)
	Same as sensing target (UAV)


And we suggest to remove the bracket of the sensing receiver height (Aerial UE). We think that it is important use case for UAV to avoid collision between them, based on UAV’s own sensing. The height of UAV as a sensing transmitter or a receiver should be same as the height of the sensing target (UAV).
	[Sensing receiver height (Aerial UE)]
	Same as sensing target (UAV)
	Same as sensing target (UAV)
	Same as sensing target (UAV)
	
	
	



2) We agree with ZTE that the row related EO can be added after we have decision on using EO in channel model.

	Xiaomi
	
	Thanks for you update and we have some comments for the table.
As we can see, the title of this table is “evaluation parameter for UAV deployment scenarios”. However, the antenna configuration and power configuration are defined for calibration referring to 901. We don’t think evaluation and calibration are same thing. So it’s better to remove the antennal configuration and power configuration row.
For min 3D distance, we think the min target-target distance should be considered.
For the sensing transmitter height, it seems that only BS height is considered which means only consider BS as sensing transmitter. It precludes some sensing modes, e.g, UE-to-TRP bistatic. We don’t think it’s reasonable. So we can define the TRP height and UE height directly.

	Ericsson
	
	Thanks for you update and we have some comments for the table.
As we can see, the title of this table is “evaluation parameter for UAV deployment scenarios”. However, the antenna configuration and power configuration are defined for calibration referring to 901. We don’t think evaluation and calibration are same thing. So it’s better to remove the antennal configuration and power configuration row.
For min 3D distance, we think the min target-target distance should be considered.
For the sensing transmitter height, it seems that only BS height is considered which means only consider BS as sensing transmitter. It precludes some sensing modes, e.g, UE-to-TRP bistatic. We don’t think it’s reasonable. So we can define the TRP height and UE height directly.

	
	
	We think this is going in the right direction but the proposal still needs some more work:
First of all, the aim of this proposal should be to define some sensing scenarios similar to the existing communication scenarios in 38.901 section 7.2. The scenarios in 7.2 does not include any system parameters such as antennas, output powers, rx sensitivity, etc. In a channel model SI, such information is only needed for calibration purposes, compare the tables in section 7.8. However, there seems to be consensus on deferring calibration discussions until much later in the work. So therefore we propose to remove such information. 
Secondly, the UAV will not know if it is flying over a macrocell or a microcell so it is unrealistic that it will have different height distributions in these two scenarios. At this stage, it is better to define the characteristics of UAVs without consideration of the communication cell type or BS/UE distribution. Thereby, the UAV scenario can be paired with different communication scenarios as needed in later calibration or technical study item. 
Since at this stage we are not supposed to discuss the candidate value of parameters, we merge the columns of different scenarios. 
Proposal: As a starting point for development of ISAC channel models for the various scenarios identified in [1], the tables below define sensing scenarios. 
Note: Additional evaluation parameters needed for calibration can be defined at a later stage

 Table x. Evaluation parameters for UAV sensing scenarios
	Parameters
	Value

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

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

	Supported sensing modes
Note: The intention of the SI is to support all sensing modes but the actual support will depend on which progress of different mono- and bistatic channel modeling efforts
	FFS 


	Sensing target (UAV)
	Outdoor/indoor
	Outdoor

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS 

	Unintended objects
	Types
	FFS, e.g. birds, other UAVs

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS 

	Minimum 3D distance between pairs of Tx/target/Rx
	FFS




Table x. Evaluation parameters for human sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa, InF, InH, 

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

	Supported sensing modes
Note: The intention of the SI is to support all sensing modes but the actual support will depend on which progress of different mono- and bistatic channel modeling efforts
	FFS 


	Sensing target (human)
	Outdoor/indoor
	Outdoor and indoor 

	
	3D mobility
	Horizontal only

	
	3D distribution
	Same as the UE distribution

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS 

	Environment objects and deterministic clutter
	Types
	FFS, e.g. other humans, cars, etc

	
	3D mobility
	FFS

	
	3D distribution
	FFS

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS 

	Minimum 3D distance between pairs of Tx/target/Rx
	FFS




Table x. Evaluation parameters for automotive vehicle sensing scenarios
	Parameters
	Outdoor vehicle
	AGV

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

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

	Supported sensing modes
Note: The intention of the SI is to support all sensing modes but the actual support will depend on which progress of different mono- and bistatic channel modeling efforts
	FFS 

	FFS

	Sensing target (automotive vehicle)
	Outdoor/indoor
	Outdoor
	Indoor

	
	3D mobility
	Horizontal only
	Horizontal only

	
	3D distribution
	FFS
	FFS

	
	Orientation
	FFS
	FFS

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

	Environment objects and deterministic clutter
	Types
	FFS, e.g. other cars, humans, etc
	FFS, e.g. machinery, humans

	
	3D mobility
	FFS
	

	
	3D distribution
	FFS
	

	
	Orientation
	FFS
	

	
	Physical characteristics (e.g., size)
	FFS 
	

	Minimum 3D distance between pairs of Tx/target/Rx
	FFS
	









0. [HIGH] Proposal 9-2 (FL3) - ACTIVE

Moderator comments:
As we continue to be debate on the specifics for each of the use cases, and communications + sensing scenario parameters, this attempt is to distinguish the sensing deployment scenario parameters abstractly in the form of a template that can apply for each of the 5 sensing targets. Once this is established, we can then look to define the scenario table specifics for all of the sensing targets types.

Note added the sensing area as FFS, e.g., could be the factory/building size, area around UAV/automobile, etc.


[HIGH] Proposal 9-2 (FL3)


As a starting point for ISAC sensing scenarios, RAN1 agrees on a framework for a set of evaluation parameters for various scenarios identified in [1]. The table below defines a template for each of the sensing target scenarios. 

Note 1: Additional evaluation parameters are not precluded.
Note 2: Sensing transmitter and sensing receiver evaluation parameter values are dependent upon the sensing mode supported, i.e., sensing transmitter/receiver as a TRP or UE. Note: The intention of the SI is to support all sensing modes but the actual support will depend on which progress of different mono-static and bi-static channel modelling efforts.

Table x. Evaluation parameter template for sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMa, UMi, RMa, UMA-AV, UMi-AV, RMa-AV, Urban grid, Highway, HST
InF, InO, Indoor Room

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

	Supported sensing modes
	FFS 

	Sensing target
	Outdoor/indoor
	Dependant upon target(s)

	
	3D mobility
	Horizontal and/or vertical plane

	
	3D distribution
	FFS (e.g., uniform)

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS 

	Unintended objects
	Types
	FFS (e.g., birds, other UAVs for UAV scenario)

	
	3D mobility
	Horizontal and/or vertical plane

	
	3D distribution
	FFS (e.g., uniform)

	
	Orientation
	FFS

	
	Physical characteristics (e.g., size)
	FFS 

	Sensing area
	FFS (environment/area for sensing)

	Minimum 3D distance between pairs of Tx/Rx/sensing target/unintended objects
	FFS




Is the above table acceptable to companies. Comments welcome.

	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.
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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 ro ads/railways  (examples defined in TR 22.837)  Highway, Urban grid, HST  

 


