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1. Introduction
Integrated sensing and communication (ISAC) have attracted much attention due to the increasing demand, e.g., the UAV detection/tracking in some area, human detection in the outdoor/indoor, etc. The channel modelling is critical for evaluating the technical performance. However, the current NR 3GPP channel modelling only focus on the communication side, and not considering the sensing capability. So, a new study item on channel modelling for ISAC has been approved in RAN#112 [1]. In the approved ISAC SID, one objective is to identify details of the deployment scenarios corresponding the typical use cases, e.g., UAV detection and tracking, human detection and tracking indoor and outdoor, etc.
	…………………………………………………………………………
For the above use cases, sensing modes and frequencies:
· Identify details of the deployment scenarios corresponding to the above use cases.
· Define channel modelling details for sensing using 38.901 as a starting point, and taking into account relevant measurements, including:
1. modelling of sensing targets and background environment, including, for example (if needed by the above use cases), radar cross-section (RCS), mobility and clutter/scattering patterns;
1. spatial consistency.
It will be discussed at RAN#105 whether to include additional study beyond channel modelling for ISAC.


In last RAN1 meeting, we have discussed the ISAC deployment scenario, and the following agreements are achieved [2].
	Agreement
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: 
· 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.
· 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.
· Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment from the sensing signal.
· Background environment: background (clutter and/or environmental objects) that are not the sensing target(s).
· Mono-static sensing: sensing where the sensing transmitter and sensing receiver are co-located in the same TRP or UE.  
· Bi-static sensing: sensing where the sensing transmitter and sensing receiver are in different TRPs or UEs. 
· Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers, for a sensing target.
· Sensing signal: Transmissions on the 3GPP radio interface that can be used for sensing purposes.



In this contribution, we will further discuss the details of ISAC deployment scenario corresponding to typical use cases.
2. Discussion 
In last meeting, we have agreed multiple communication scenarios can be as staring point for each target. From our understanding, the purpose of deployment scenario discussion is to define a unified rule for future ISAC channel modelling calibration or ISAC technic evaluation. For example, for ISAC channel modelling calibration, if we verify all the permutations and combination between sensing target and scenario as agreed table in last meeting, it will need larger effort. In addition, different companies may have different interesting on the scenario, e.g., there are still some brackets in the agreed table.
[bookmark: _Ref163136234]Observation 1: If all the permutations and combination between sensing target and scenario as agreed table in RAN1#106 meeting are used for future channel modelling calibration, it will need larger 3GPP working effort.
So, we want to clarify it is not mandatory to evaluate all the scenario listed in agreed table for each use case, and it can up to companies’ interest to select preferred scenario in the agreed table. If this can be agreed, we think all the potential scenario listed in the bracket can be added.
[bookmark: _Ref163133235][bookmark: _Ref163136240]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.
[bookmark: _Ref163136241]Proposal 2: If the Proposal 1 is agreed, the sensing scenario table agreed in RAN1#116 meeting can be updated as following.
	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



In last meeting, most companies raised the sensing mode discussion for sensing use case, the following proposal was discussed without consensus due to the limited meeting schedule.
	Proposal 4-1: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes with the following exceptions:
NOTE: Any (de)prioritization based on sensing mode is FFS.
UAV sensing target should deprioritise sensing modes where the UE is either a sensing transmitter or receiver.
· For Human sensing target RAN1 should consider deprioritising sensing modes where there is no TRP/gNB involvement.



Actually, in the RAN1 ISAC SID, it also mentioned the sensing mode for ISAC channel modelling as copied following. 
	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).


In addition, we have defined the multi-static sensing is the last meeting, which means using multiple sensing transmitter and/or sensing receiver to sense a target, in other words, the multi-static can be as a combination by multiple monostatic and/or multiple bistatic.
	· Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers, for a sensing target.


Specific to each use case, the TRP or UE has the possibility as a sensing node via monostatic or bistatic or multi-static to sense the target or supplement way to assist the sensing operation. Thus, it is not reasonable to exclude TPR or UE as a sensing node in some scenario/use case. 
[bookmark: _Ref163136242]Proposal 3: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes as mentioned in the ISAC SID.


3. Conclusion 
In this contribution, it discusses the ISAC deployment scenario with following observation and proposal:
Observation 1: If all the permutations and combination between sensing target and scenario as agreed table in RAN1#106 meeting are used for future channel modelling calibration, it will need larger 3GPP working effort.
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.
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Proposal 3: For ISAC use cases and sensing targets, RAN1 should consider all six sensing modes as mentioned in the ISAC SID.
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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  

 


