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1. Introduction
In RAN#102 meeting, a new SID “Study on channel modelling for Integrated Sensing And Communication (ISAC) for NR” was approved and revised SID in RAN#103 meeting is [1]. The objectives are as follows.
	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.


In this contribution, we discuss the details on the deployment scenario of ISAC for channel modeling discussion.

2. Discussion
[bookmark: _Hlk158814803]At the RAN1#116 meeting, following agreement was made [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: 

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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2.1. Potential prioritization on sensing modes and/or use cases
According to the SID, six sensing modes and five use cases are identified for channel modeling discussion on ISAC in Rel-19. At the RAN1#116 meeting, the potential prioritization on sensing modes and use cases were discussed while no consensus was achieved. In our view, as captured in SID objective, all the six sensing modes and five use cases should be considered without any prioritization to begin with. Meanwhile some parameters for channel modeling may need to be discussed for each sensing mode or use case separately, the framework of channel model can be shared among the sensing modes or the use cases. Therefore, unless significant concern or workload is identified for a specific sensing mode or use case, RAN1 should strive to design such unified framework of channel model as much as possible. Given that this is the very beginning of this SI, it is premature to discuss the down-scope or prioritization.
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.

2.2. Parameters for deployment scenario
For each sensing target, parameters to define the deployment scenario need to be discussed. For example, depending on the sensing target, applicable carrier frequency may be different, e.g., lower frequency range is preferable for outdoor scenario such as UAV detection while higher frequency range is preferable for indoor scenario such as human detection, and it should be clarified for each sensing target. According to the discussion at the RAN1 #116 meeting, following parameters are on the table.
· Carrier frequency
· Cell layout
· Sensing transmitter location
· Sensing receiver location
· Minimum distance between sensing transmitter and sensing target
· Background environment/clutter characteristics

In addition to these parameters, relation between sensing target and applicable sensing modes can be further discussed. For example, when the sensing target is UAVs, it is unclear whether all the six sensing modes are applicable or some of them (e.g., UE monostatic) are infeasible. 
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)

2.3. Other assumption on the deployment scenario
For the discussion of channel modeling for ISAC, it is unclear whether the mobility of the sensing target and background environment should be considered. In our view, the sensing targets in Rel-19 SI is based on the object detection and tracking use cases in TS 22.137, and of course the mobility of sensing targets should be considered. On the other hand, while it may be necessary to consider the mobility of background environment for some use cases, it would complicate the channel model implementation and should be further studied whether the mobility of background environment should be considered for each use case/deployment scenario.
To make it clear we suggest to agree on the following proposal.
Proposal 3: Study the channel model for ISAC considering mobility of sensing targets.
· FFS: Whether to consider mobility of background environment.

3. Conclusion
In this contribution, we discussed the deployment scenario for ISAC channel modeling. Based on the discussion, we made following observations and proposals.
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.

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.
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