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1.  Introduction
In RAN#102, New SID for Integrated Sensing and Communication (ISAC) has been approved. Study to define channel modelling to support the ISAC is one of main objectives as captured from the SID as below [1].

SID for Integrated Sensing and Communication (ISAC) (in RP-234069)
- 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)
- 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:
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.

According to the above objectives in SID for Integrated Sensing and Communication (ISAC), in this contribution, we seek to present our view on channel modelling for the ISAC.

2. Target RCS Modelling 
Following agreement on target RCS modelling was made during RAN1#116-bis meeting [2].

If a target is modelled with single scattering point, the following options to model RCS of the target are considered for further study. 
· Option 1: Random RCS value generated by a statistical distribution, depending on the factor(s) having impacts on the RCS modelling. 
· FFS the distribution.
·  FFS the factor(s) 
· Option 2: Deterministic RCS value is defined by a function and/or a table, depending on the factor(s) having impacts on the RCS modelling. 
· Note: Constant RCS for a target type can be a special case of Option 2
· FFS the factor(s)
· FFS details of function and/or table
· Option 3: combination of Option 1 & 2, e.g., RCS value is generated by combining a deterministic component and a randomly generated component.
· FFS application of each option to large scale fading and/or small-scale fading
· FFS target with multiple scattering points.


Observation 1: 
When the location of the target is known, Option 2 can be prioritised as a starting point and can be considered as a baseline for future evaluations. Further, for large scale fading, 
· Large scale fading for a target specific link (given Tx, Rx, and target).

·  denotes the large scale fading from the Tx to the target, where denotes the distance between the TX and the target.
· denotes the large scale fading from the target to the Rx, where  denotes the distance between the target and the Rx.
·  denotes the RCS of the target.
·  denotes the carrier frequency.
·  The above formula is for both mono-static sensing and bi-static sensing. However, for monostatic sensing, .
· For small scale fading, steps 4-9 in 38.901 can be reused to generate clusters and rays for the target specific link (Tx to target and target to Rx), and the channel coefficients are generated accordingly.
· For mono-static, reciprocity of paths to/from the same target can be assumed, which means same set of clusters.
Proposal 1: When target is modelled as a single scattering point, use Deterministic RCS value defined by a function and/or a table, depending on the factor(s) having impacts on the RCS modelling.

3. Background Channel Modelling for TRP-TRP or UE-UE bi-static/ monostatic sensing
Following agreement was made in RAN1#116.
The common framework for ISAC channel model is composed of a component of target channel and a component of background channel, 

· Target channel includes all [multipath] components impacted by the sensing target(s). 
· FFS details of the target channel 
· Background channel includes other [multipath] components not belonging to target channel.
· FFS details of the background channel
· FFS whether/how to model environment object(s), i.e., object(s) with known location, other than sensing target(s)
· FFS whether/how to model propagation path(s) between the target(s) and the environment object(s)
· FFS whether/how to model propagation path(s) between the target(s) and the stochastic clutter(s).

Observation 2: For Bi-static sensing, the environment object can be generated with its own geometry, location and RCS, generate the pathloss and channel coefficients in the same way as the target specific channels. The target can be replaced by the environment object. The environment is generated based in cluster construction when calculate the channel between BS and communication UTs.

Observation 3: For mono-static sensing, the background interference includes direct leakage and cluster reflection. Direct leakage can be modelled as the reduced receiver sensitivity (similar was as in xDD study). Environment reflection can be considered in the channel model. Reuse step 4-12 in 38.901 to generate small scale parameters. New small-scale fading factor distributions to generate small scale parameters. A new parameter can be introduced to replace the pathloss and shadow fading, 
· FFS how to set the parameter values.
Proposal 2: For Bi-static sensing, the environment object can be generated with its own geometry, location and RCS, generate the pathloss and channel coefficients in the same way as the target specific channels.
Proposal 3: For mono-static sensing, 
· Reuse step 4-12 in TR38.901 to generate small scale parameters.
· New small-scale fading factor distributions to generate small scale parameters.
· A new parameter can be introduced to replace the pathloss and shadow fading, FFS how to set the parameter values.

4.  Conclusion
In this proposal, we discussed and provide our views on channel modelling for integrated sensing and communication with following proposal:

Proposal 1: When target is modelled as a single scattering point, use Deterministic RCS value defined by a function and/or a table, depending on the factor(s) having impacts on the RCS modelling.
Proposal 2: For Bi-static sensing, the environment object can be generated with its own geometry, location and RCS, generate the pathloss and channel coefficients in the same way as the target specific channels.
Proposal 3: For mono-static sensing, 
· Reuse step 4-12 in TR38.901 to generate small scale parameters.
· New small-scale fading factor distributions to generate small scale parameters.
· A new parameter can be introduced to replace the pathloss and shadow fading, FFS how to set the parameter values.
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