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Description
RAN1 #116 meeting reaches the following agreements for ISAC deployment scenarios.  
	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.




Discussion
Sensing mode
As a terminology, multi-static sensing is introduced in the last RAN1 meeting for the ISAC study. However, it is not decided whether multi-static sensing should be considered in the ISAC channel modeling. In our view, if support of multiple sensing targets is one of the modeling targets, i.e., multi-dimensional sensing is generally considered, multi-static sensing mode should be supported in the modeling. In addition, the channel model support of multi-static sensing mode can be naturally built-in with channel model support of mono-static /bi-static sensing modes, with some additional considerations on spatial consistency/correlation due to sharing of the same Tx-to-target link for multiple Rx and/or the same target-to-Rx link for multiple Tx. 
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.         
With multi-static sensing mode in mind, we think the definitions of mono-static sensing mode and bi-static sensing mode that were agreed in RAN1 #116 could have been more accurate, because the current definitions is not defined in respective of sensing signal and therefore may be confused with multi-static sensing mode. 
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. 

Deployment parameters for indoor case
Indoor scenario is considered with human to be the sensing target in indoor office, and with automated guided vehicle to be the sensing target in indoor factory. The sensing entity (i.e., Tx/Rx) can be either TRP or UE. The details assumptions for indoor scenarios are given in Table 1.  
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



Deployment parameters for outdoor case
The human, UAV and vehicle could be the sensing targets in outdoor scenarios. The details assumptions for outdoor scenarios are given in Table 2.
Table 2 Assumptions for Outdoor scenarios
	Use cases
	Human/UAV detection
	Vehicle/objects on Hwy/railway

	Scenario layout
	Hexagonal grid:
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ISD = 200m(UMi), 500m(UMa), 1732m(RMa)
	Urban grid:
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Highway:
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HST:
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	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.
In Table 1 and Table 2, the channel condition between sensing entity (Tx/Rx) and sensing target is modeled as LOS as prioritized over NLOS. This is because the sensing modeling relies heavily on the effective RCS size of the sensing target. However, the effective RCS size in the radar theory assumes LOS condition. It could be erroneous to apply RCS size obtained in LOS condition to NLOS, and meanwhile it could be time/effort consuming to derive/measure/validate RCS size specifically under NLOS condition. We suggest to leave the decision of whether to support NLOS condition to agenda 9.7.2.   
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.  
Conclusion 
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. 
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.  
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