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Discussion and Decision
1 Introduction

At the RAN1 #116bis meeting, we made the following progress regarding ISAC deployment scenarios.

	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 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.  

6. Bi-static sensing: sensing where a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are not co-located in the same TRP or UE. 

7. Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers, for a sensing target.

8. Sensing signal: Transmissions on the 3GPP radio interface that can be used for sensing purposes.

Agreement
Any TRP and/or UE location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations. FFS: other possible sensing transmitters and receivers locations.

Agreement
The following table can be used by companies to propose values for each sensing target.
· Additional parameters/rows can be added if needed

Table x. Evaluation parameter template for sensing scenarios
Parameters
Value

Applicable communication scenarios

Sensing transmitters and receivers properties

Supported sensing modes

Sensing target

Outdoor/indoor
3D mobility

3D distribution

Orientation
Physical characteristics (e.g., size)

[Unintended/Environment objects]

Types

3D mobility
3D distribution
Orientation
Physical characteristics (e.g., size)

[Sensing area]

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




In this contribution, we provide our views on the evaluation parameters for human sensing scenario.
2. Discussion
Indoor human sensing is one of the scenarios with the most potential for application. Based on the sensing capabilities of traditional radar systems, we also believe it is the sensing scenario most likely to be realized by ISAC. Compared to other application scenarios, its channel model establishment and experimental validation are also relatively easier to complete. Table 1 introduces the evaluation parameters for indoor human sensing scenario.
Table 1. Evaluation parameter for indoor human sensing scenario
	Parameters
	Value

	Applicable communication scenarios
	InF, Indoor Office

	Sensing transmitters and receivers properties
	Selected from BSs in the communication scenario

	Supported sensing modes
	TRP monostatic

	Sensing target
	Outdoor/indoor
	Indoor

	
	3D mobility
	Primarily the horizontal plane, with rare instances in the vertical plane.

	
	3D distribution
	FFS (e.g. sparse)

	
	Orientation
	FFS (e.g. full 360 degrees)

	
	Physical characteristics (e.g., size)
	FFS (e.g. vital signs and channel disturbances)

	[Unintended/Environment objects]
	Types
	FFS (e.g., pets or animals)

	
	3D mobility
	Primarily the horizontal plane, with rare instances in the vertical plane.

	
	3D distribution
	FFS (e.g. sparse)

	
	Orientation
	FFS (e.g. full 360 degrees)

	
	Physical characteristics (e.g., size)
	FFS (e.g. vital signs and channel disturbances)

	[Sensing area]
	Indoor layout

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


· Applicable communication scenarios
According to the radar equation, the power received by the sensing receiver decreases sharply with the fourth power of the target distance. Consequently, outdoor base stations may require a considerable EIRP to support sensing applications with distant targets. In contrast, in indoor environments, the base station's EIRP demand can be significantly reduced due to the much shorter target distance, often making a picocell sufficient. During the RAN1 #116 meeting, it was agreed that we can reuse indoor office and indoor factory scenario defined in TR38.901 for human indoor use case. 
· Supported sensing modes
Radar systems typically rely on the transmitted signal as their reference. In monostatic sensing mode, where the base station and the sensing receiver are colocated, the sensing receiver can conveniently access the nearby transmitted signal as its reference. This allows for efficient comparison with the received signal to extract sensing characteristics.
· Sensing target
Indoor sensing applications prioritize humans because understanding human presence, behavior, vital signs, and interactions is crucial for enhancing indoor scenarios in terms of efficiency, safety, health, comfort, and the overall user experience.
· Unintended/Environment objects

Pets, such as dogs and cats, interact closely with humans. Therefore, their presence must also be considered in human-centric sensing scenarios. Additionally, accidents, such as the intrusion of dangerous animals, may occur in residential environments. Thus, their presence also needs to be taken into account in sensing scenarios for safety reasons.
· Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]

Considering the antennas' limited Field of View (FoV) angle, it's recommended to maintain a distance of at least 1 meter between human targets and the antennas. Otherwise, effectively detecting and recognizing them through sensing may pose difficulties.
Based on the discussion above, we have the following proposal.
Proposal 1: Agree on the evaluation parameters for indoor human sensing scenario as in Table 1.
3. Conclusion

In this contribution, we provide our views on the evaluation parameters for indoor human sensing scenario as shown in Table 1 and made the following proposal. 
Proposal 1: Agree on the evaluation parameters for indoor human sensing scenario as in Table 1.
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