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Introduction:
In the previous meeting there have been agreements on the deployment scenarios and objects of interest and definitions as below:
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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 roads/railways (examples defined in TR 22.837)
	Highway, Urban grid, HST



	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.




Table 1 shows the agreed scenarios and targets schematically.

Table 1: Targets and deployment scenarios
	
	Deployment Scenario

	
	Indoor office/home
	InF
	UMa
	UMi
	RMa
	Highway
	Urban grid
	HST

	Target Type
	Human indoor
	
	
	
	
	
	
	
	

	
	Human outdoor
	
	
	
	
	
	
	
	

	
	UAV
	
	
	
	
	
	
	
	

	
	AGV
	
	
	
	
	
	
	
	

	
	AV
	
	
	
	
	
	
	
	

	
	Hazardous objects
	
	
	
	
	
	
	
	




The deployment scenario and the targets agreed on include most of the ISAC demanded use cases. However, we need to make sure that the channel modelling considerations are consistent with different target and scenario combinations as well as the six sensing modes. In the following we present our views over considerations for each target type.
Note that in the following, the specific previous TRs have been reused mostly for the specific target-related parameters. Otherwise, the BS and communication UE-related parameters should be used from TR38.901 unless the specific scenario is not explicitly determined in TR38.901.
Proposal1: 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.

1. UAV
UAV sensing applications can be considered in outdoor and indoor. For outdoor UMa, UMi, and RMa can be considered. From the sensing modes point of view, we believe all 6 modes are of importance for UAV sensing and should be considered. 
· UMa: A few parameters and their corresponding values for UAV tracking reused from TR36.777 [1] are shown in Table 1 for a TRP-TRP sensing mode. 

Table 2. Parameters for a UAV tracking in UMa
	
	Parameter
	Value

	1
	Layout
	Hexagonal grid

	2
	BS height
	25m

	3
	Sensing object speed (UAV)
	30-160km/h

	4
	UAV’s flying height
	1.5-300m

	5
	Minimum UAV – TRP distance
	10m

	6
	LOS/NLOS
	LOS and NLOS



2. Human 
The human target sensing indoors can be reused from TR38.901 [2]. Below, we have a simple scenario demonstrating this case. 

· Indoor home/office: We suggest the following parameters and their corresponding values for an indoor home/office scenario:

Table 3. Parameters for indoor office/home with human as the sensing object
	
	Parameter
	Value

	1
	Room size
	120m x 50m x 3m

	2
	Number of wooden objects
	4

	3
	Size of the wooden objects
	180cm x 80cm x 75cm

	4
	Number of windows
	5

	5
	Windows size
	150cm x 90cm

	6
	Human speed
	3 km/h

	7
	Human height
	1.5 m

	8
	Objects’ location distribution
	Uniform

	9
	Human distribution
	Uniform

	10
	Human mobility model
	Random walk

	11
	BS height
	3m

	12
	LOS/NLOS
	LOS and NLOS



Figure 1 shows a typical indoor home deployment scenario.
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[bookmark: _heading=h.gjdgxs]Figure 1. A typical indoor scenario
Human indoor factory (InF) is another indoor deployment scenario for human indoor which should be taken care of as well. 
· Indoor factory: The following parameters and their corresponding values for an indoor factory scenario can be considered for a TRP-TRP sensing mode.
Table 4. Parameters for Indoor factory scenario with human and AGV as sensing targets
	
	Parameter
	Value

	1
	Area size
	20-160000 

	2
	Ceiling height
	5-25 m

	3
	Walls and ceiling type
	Concrete/metal coated

	4
	Density of metal objects
	25-70%

	5
	Size of the metal objects
	1mx1mx1m - 10mx10mx10m

	6
	Objects’ location distribution
	Uniform

	7
	Human’s speed
	3 km/h

	8
	AGV’s speed
	5 km/h

	9
	Human mobility model
	Random walk/ Random way point

	10
	AGV mobility model
	Random walk/ Random way point 

	11
	BS height
	10m

	12
	LOS/NLOS
	LOS and NLOS



3. Automotive vehicles (AV)
AV’s deployment scenarios should be prioritized to outdoor, i.e., UMa, UMi, RMa with all 6 sensing modes to be considered. Detailed evaluation parameters of AV including vehicle dropping and mobility model and road configurations in urban grid and highways can be reused from TR37.885 [3]. 
4. Automated guided vehicle (AGV)
We should reuse the InF deployment scenario from TR38.901 and TR38.857 [4] for AGVs with all the 6 sensing modes considered. 
 
5. Objects creating hazards on roads/railways
The types of objects that create hazards on roads and railways need to be prioritized. For example, we suggest that the target type priority of highways be animal, human, and car and for the urban grids to be car, human, and animal, in order. Similar to the AV, we can reuse the deployment scenario parameters considered in TR38.901 and TR37.885. All 6 sensing modes should be considered. 
Antenna considerations
It's important to note that non-machine learning sensing methods in ISAC often necessitate the use of more than one antenna at the receiver for monostatic and bistatic modes implementations. Therefore, ensuring the receiver is equipped with at least two antennas is necessary.
Proposal 2: In all 6 mode scenarios, at least two antennas should be considered at the sensing receiver. 
Performance metrics
Several performance metrics or key performance indicators (KPIs) for ISAC systems can be considered depending on the application:
· False alarm probability (detection applications)
· Missed detection probability (detection applications)
· Accuracy 
· Latency
· Spatial resolution
In the above list, the false alarm probability is the probability of reporting a target detection while there is no target, missed detection probability is the probability of reporting no target detection while there is a target in the area of interest, accuracy is defined as the position error of each of the tracking dimension (for example x and y for on the ground targets and x, y, and z for UAVs), latency is defined as the delay of the target detection and/or target tracking, and spatial resolution is defined as the minimum distance within which two targets are distinguishable.  


Conclusion:
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. 
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