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Introduction
[bookmark: _Hlk58595024]A new study item on Channel Modelling for Integrated Sensing and Communications was initiated in RAN #112 with the following objectives [5]:
	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 details on ISAC channel modelling for this SI. 
Discussion
ISAC Channel Framework
In RAN1 #116, the following agreements were made:

	Agreement
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) 
· Note: the notation HISAC can be revised later if needed




In this contribution, we will discuss the overall interaction between the sensing and communications channels and address how this model may be used within the framework of the 3GPP TR 38.901 channel model. 
3GPP Channel Models and Sensing 
The 3GPP channel model captured in 3GPP TR 38.901 [1] supports both a stochastic model and a model that is a hybrid of deterministic modelling (ray-tracing) and stochastic modelling. It is designed for base station to UE communication link (and vice versa) and supports both link level and system level simulations but lacks the sensing channel model aspects. 

In the stochastic channel model, the delay of a multipath component is not determined by the geometry but generated as random cluster delays based on delay distribution defined in scenario specific tables. In each cluster, the arrival angles from the last bounce scatterers interacted with at the receiving side and the departure angles to the first scatterers interacted with from the transmitting side are generated and then randomly coupled. The model is parameterized for a set of communication scenarios (See Figure 1). 

In the map-based hybrid model, radio channels are created using the deterministic ray-tracing upon a digitized map and emulating certain stochastic components according to the statistic parameters listed. The key issue with this model for 3GPP evaluations is the need for a common digitized map for use by all companies.
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Figure 1: Communications Channel Model
For a sensing target, the channel model should contain information (stochastic or deterministic) to enable sensing of the target. In addition, various sensing scenarios such as monostatic sensing or bistatic sensing channels need to be modelled. The target modelling requirements are generally dependent on the particular use cases (UCs) and underlying performance requirements. Figure 2 shows an example of a sensing channel model diagram for both monostatic and bi-static sensing with the target and environment modeled as clusters. 

In the 3GPP study, a stochastic model with explicit modelling of the target in a known or random positions should be prioritized. The map-based hybrid model may be studied with lower priority especially as it has not really been used for evaluations in the 5G time frame. As in the communications channel, the channel model should be defined to support both system level and link level simulations. 
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Figure 2: Bi-static and Mono-static sensing channel model


Proposal 1: For the ISAC channel model, the following should be considered: 
· Priority 1: stochastic model with explicit modelling of target in known or random positions
· Priority 2: deterministic model as extension of map-based hybrid model in TR 38.901
	

Proposal 2: the channel model should be defined to support
· Mono-static and bi-static sensing
· both system level and link level simulations.

Sensing and Communications Channels
In an integrated system of sensing and communication, the relationship between the sensing channel model and the communication channel model needs to be defined. The ISAC channel model should support evaluation of sensing only use cases, communications only use cases and use cases that support both sensing and communications. 

Proposal 3: The ISAC channel model should support evaluation of sensing only use cases, communications only use cases and use cases that support both sensing and communications.

To ensure support for both sensing and communications, when defining a cluster for a sensing target in a channel model, it is necessary to discuss whether the target cluster will affect the communication channel and/or the level of correlation between sensing channel and communication channel. For example, assuming that slot n is allocated for sensing and slot m (>n) is allocated for communication, if there is no channel correlation between the two slots, it may be difficult for the information sensed in the sensing slot to be used in the communication slot especially in cases where we may want to evaluate sensing assisted communications applications. 

Sensing channels and communication channels may have a larger correlation or a smaller correlation for the following reasons:
1. Difference between sensing coverage and communication coverage
a. Difference in transmission power between sensing and communication
b. Difference between frequency band for sensing and frequency band for communication
2. Differences in sensing mode
3. Mobility of target, transmitter and/or receiver and size of target

Difference between sensing coverage and communication coverage: Fig. 1 illustrates an example of a small correlation between the sensing channel and the communication channel. In this example, it is assumed that UE is performing mono-static sensing, and the sensing coverage is significantly smaller than the communication coverage due to the use of different frequencies or differences in transmission power. If the sensing device (UE) uses low transmission power or high frequency for sensing, only scatterers near the device will affect the sensing channel. However, in the communication channel, a somewhat distant scatterer will also greatly affect the channel, so the correlation between the sensing channel and the communication channel would be small.  

Differences in sensing mode: Fig. 2 illustrates an example of mono-static sensing with a large correlation between the sensing channel and the communication channel. In this example, it is assumed that sensing coverage and communication coverage are similar. Therefore, a significant number of scatterers will affect both sensing and communication channels, and the correlation between sensing channels and communication channels may be large. Fig. 3 illustrates an example of bi-static sensing with a large correlation between the sensing channel and the communication channel. In this example, we assume that transmit power for sensing and communication is similar. Due to the similar reason in the example of Fig. 2, a large correlation between the sensing channel and the communication channel would be expected. 

Mobility of target, transmitter and/or receiver and size of target: in cases where the target may be in motion and the Tx/Rx may be static, or vice-versa, the correlation between the communications channel and the sensing channel may be reduced. As an example, for a very small target, the motion of the target may result in a very large change in the sensing channel, but no material change in the communications channel. 
 
Proposal 4: For a channel that supports both sensing and communications, the correlation between the two channels will depend on the following: 
1.  Difference between sensing coverage and communication coverage
a. Difference in transmission power between sensing and communication
b. Difference between frequency band for sensing and frequency band for communication
2. Differences in sensing mode
3. Mobility of target, transmitter and or receiver and size of target
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Figure 1: an example of small correlation between sensing channel and communication channel
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Figure 2: an example of mono-static sensing with a large correlation between the sensing channel and the communication channel
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Figure 3: an example of bi-static sensing with a large correlation between the sensing channel and the communication channel




Updates to 3GPP TR 38.901 to support ISAC
The following aspects can be identified as limitations to the channel model in 3GPP TR 38.901:

1. Support for various sensing scenarios including mono-static and bi-static sensing.
2. Target modelling including single/multi-point target modelling, Radar Cross Section, 
3. Slow Fading: Large scale parameters (LSPs) for sensing channel including Pathloss, LOS/NLOS state determination for the sensing channel, shadow fading, XPR and AoA/AoD
4. Fast Fading: Small scale parameters (SSPs) for sensing channel including LOS/NLOS, and cluster/Ray modelling, 
5. background channel modelling
6. Spatial and temporal consistency
7. Mobility

Proposal 5: the following aspects can be identified as limitations to the channel model in 3GPP TR 38.901:
1. Support for various sensing scenarios including mono-static and bi-static sensing.
2. Target modelling including single/multi-point target modelling, Radar Cross Section, 
3. Slow Fading: Large scale parameters (LSPs) for sensing channel including Pathloss, LOS/NLOS state determination for the sensing channel, shadow fading, XPR and AoA/AoD.
4. Fast Fading: Small scale parameters (SSPs) for sensing channel including LOS/NLOS, and cluster/Ray modelling, 
5. background channel modelling
6. Spatial and temporal consistency
7. Mobility

Support for different sensing modes: mono-static and bi-static sensing
Depending on the device that transmits and/or receives sensing signal, mono-static sensing and bi-static sensing scenarios should be considered. For mono-static sensing, mono-static gNB sensing and mono-static UE sensing should be supported. For bi-static sensing, bi-static gNB-to-UE (or UE-to-gNB) sensing, bi-static UE-to-UE sensing and bi-static gNB-to-gNB sensing need to be supported. The impact of the sensing mode on each of the elements of the channel model should be studied

Proposal 6: The impact of the sensing mode on each of the elements of the channel model should be studied.

Target Modeling
For target modeling, issues such as deterministic/stochastic target modelling and Radar Cross Section should be addressed.

Deterministic/stochastic target modelling: 
For target modeling, the baseline modeling method should be the stochastic channel with the target modeled as clusters. A target may be modeled as a single cluster or as a set of clusters with the cluster parameters a function of the target. For simplicity, a single cluster, set with appropriate parameters may be used to represent a target. This can be used as the default model. For use cases and scenarios where there may be a need to differentiate between target types or to track the movement of a target, the target may be modeled as a multi-point set clusters e.g. in the shape of the target. RAN1 may investigate if it is necessary to introduce deterministic channel modeling in the future.

Proposal 7: Target channel modeling is based on clusters. The target should be modelled as a single point or multi-point scattering centers. 
· Single point scattering model should be baseline
· Selection of the multi-point target model will depend on the use case being evaluated
· FFS: the introduction of a deterministic channel modelling 

Radar Cross Section (RCS) considerations: 
RCS needs to be characterized for the relevant sensing targets/scenarios. Different sensing targets such as humans, vehicles, or AGV/AMR (smart factory) may have different RCS values. The RCS of the object can depend on various factors including the size of the object, the material of the object, the shape of the object, the frequency, the polarization of the transmitter and receiver and the incident and reflected angles. For use cases involving target identification, posture recognition, orientation detection, etc., the geometry of sensing targets can be modelled. Instead of a single RCS value, the scattering field of a target can be model by multiple scattering centres with given relative locations and different RCS models. The expanded multi-scattering centre uses multiple scattering points to abstractly describe the electromagnetic scattering characteristics of the target, which can more accurately represent the amplitude and the shape information of the target. RCS can be modelled as a deterministic function or as a random variable e.g. log-normal random variable with parameters depending on the target scattering point(s). It may be modeled as part of the slow fading component or as part of the fast-fading component as follows:
· Option 1: The RCS is modeled as part of the slow fading component in pathloss with all the clusters that make up a target assigned the same value. 
· Option 2: The RCS is modeled as part of the slow fading component in pathloss with each cluster in the multi-point cluster model assigned a different value
· Option 3: The RCS is modeled as part of the fast fading component with an angle dependent parameter in the cluster power level. 


Proposal 8: For multi-point target modelling, RCS may be different for different points.
· If multiple point scatters are modelled for a target, the following options can be further discussed.
· Option 1: a single RCS value applies per target. 
· Option 2: different point scatters may have same or different RCS values.
· FFS how to determine the RCS value(s)

Proposal 9: RCS can be modelled as a deterministic function or as a random variable e.g. log-normal random variable, with parameters depending on the target scattering point(s). 

Proposal 10: The RCS may be modelled as part of the slow fading component or as part of the fast-fading component as follows:
· Option 1: The RCS is modelled as part of the slow fading component in pathloss with all the clusters that make up a target assigned the same value. 
· Option 2: The RCS is modelled as part of the slow fading component in pathloss with each cluster in the multi-point cluster model assigned a different value.
· Option 3: The RCS is modelled as part of the fast-fading component with angle dependent parameters. 
· We prefer option 1 and 2.


Slow Fading
For slow fading, issues such as the path loss, the LOS probability and Shadow Fading and large-scale parameters such as AoA and XPR are addressed.

Path Loss
For path loss, the total path loss is a combination of the path loss between the target and the transmitter and the transmitter and the receiver. The model becomes. 

where d1 is the distance from the transmitter to the target, d2 is the distance from the target to the receiver. The existing pathloss formula in section 7.4, TR 38.901 can be reused as start point. If the RCS is modeled as part of the path loss, then the formula becomes


where is the radar cross section of the target.


Proposal 11: For path loss, the total path loss is a combination of the path loss between the target and the transmitter and the transmitter and the receiver as 

where d1 is the distance from the transmitter to the target, d2 is the distance from the target to the receiver. The existing pathloss formula in section 7.4, TR 38.901 can be reused as start point. With RCS, this becomes

where is the radar cross section of the target.


LOS probability  
In most radar-based sensing channel modeling, it is assumed that a target exists (i.e. the channel between the target and the sensing device is LOS state). This may be sufficient for evaluating only sensing performance, but to evaluate performance from a system perspective and evaluate integrated sensing and communication performance, an actual channel model including NLOS between the sensing device and target is needed. This requires modeling the LOS probability of the Tx to target link and the target to Rx link.  The existing distance-dependent LOS/NLOS state decision probability model may be reused (in this case, the distance between the Tx device and the Rx device should be replaced with the distance between the sensing transmitter and the target and between the target and sensing receiver). Note that as in the legacy, parameters such as delay spread (DS), angular spread (AS), shadowing factor (SF), pathloss (PL), etc. may be determined differently depending on the LOS/NLOS state. One issue to be addressed is whether the link from the Tx to the target can be an NLOS link or is only modelled as a LOS link. The link between the target to the Rx can be either LOS or NLOS. 

Proposal 12: reuse the existing LOS probability scheme in TR 38.901, to respectively apply to each of the Tx-target link and target-Rx
· Investigate if the link from the Tx to the target can be an NLOS link or is only modelled as a LOS link. 
· The link between the target to the Rx can be either LOS or NLOS

Shadow fading: 
For shadow fading, the existing shadow fading model in TR 38.901 can be used for both mono-static and bi-static sensing. 

Proposal 13: For shadow fading, the existing shadow fading model in TR 38.901 can be used for both mono-static and bi-static sensing. 

Angular Spread:
Angular spread may be different for bi-static sensing but the same for mono-static sensing. Figure 4 shows an example of different angular spread/distribution in communication and sensing channels. In a communication channel, since the base station and the UE have different antenna heights, it is desirable to use different angular distributions for AoA and AoD. However, in the case of mono-static sensing, since the Tx and Rx are co-located and their antenna height are the same, the AoA and AoD should have the same distribution.

Proposal 14: Angular spread may be different at the Tx and Rx for bi-static sensing but is the same for mono-static sensing.
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Figure 4: Different AoA/AoD distribution for communication and sensing


XPR for sensing channel: 
In mono-static sensing, even if the channel between the sensing device and the target is LOS, the channel itself should be modeled for reflected wave. Note that in a communication channel, an infinite XPR value is used for the LOS path (i.e. a diagonal matrix is used for an X-pol channel generation), but in a sensing channel, an XPR value of infinity should not be used for the direct path toward the sensing target, and the mean and variance of XPR may be different from those of communication channel. For bi-static sensing, we may be able to reuse XPR values for communication channels. 

Proposal 15: for bi-static sensing, the XPR values may be re-used for communications channels but are different for mono-static sensing

Fast Fading
In fast fading, cluster/ray modeling is addressed.

Cluster/Ray modeling for sensing channel: 
For cluster/ray modeling for the sensing channel, deterministic or semi-deterministic Ray/cluster Modelling can be considered. The multipath channel can be generated based on a single bounce model that assumes a direct path bounce toward/from the target  or a multi-bounce model that assumes indirect path bounces  toward/from the target based on the rays interaction with environmental clutter before/after bouncing off the target. Delay, gain, and echo angle for a direct path toward a sensing target are determined based on the physical location of a sensing target. Delays, gains, and angles for indirect paths toward the sensing target are generated based on a statistical manner based on measurement or sounding results. If the sensing target creates one or more clusters and multiple rays exist within the one or more clusters, one of the rays corresponds to a direct path and the rest of the rays correspond to indirect paths. Based on this model, a multi-path channel can be generated for a sensing target.

For future work, if the target is located very close to the sensing device, the near-field effect can also be considered.  The need for near-field effect modeling may be eliminated by setting minimum distances to ensure far field operation only. 

Proposal 16: Cluster/Ray modeling can be based on a single bounce (with a direct path) or multi-bounce (with indirect paths) model. The channel model should select
Option 1: Single bounce path only
Option 2: single bounce and multi-bounce paths



Proposal 17: Deterministic or semi-deterministic Ray/cluster Modelling can be considered with the parameters for the direct path dependent on the physical location of the target and for the indirect paths in a statistical manner

Proposal 18: The need for near-field effect modeling may be eliminated by setting minimum distances to ensure far field operation only

Background Channel
The background channel in the stochastic ISAC channel model can consist of environment target(s) with known locations and stochastically generated clusters. The fact that the sensing mode is mono-static or bi-static may also impact the background channel generation. The following options should be considered:

Proposal 19
· For the bi-static sensing
· Option 1 (priority 1): The background channel is generated following the existing stochastic channel model in TR 38.901.
· Option 2: Background channel based on ray-tracing.
· Option 3: Combination of both (like the 3GPP TR38.901 hybrid channel model)
· For Mono-static sensing
· Option 1 (priority 1): Similar to bi-static sensing
· Option 2: As additional interference in receiver


Spatial Consistency
Some use cases may require spatial/temporal consistency modeling. For example, let us assume a case where multiple devices cooperate to sense a single target. If the sensing channels of the two devices are generated independently, the cooperative sensing performance may be incorrectly estimated. If two devices are physically close together or a device or a target moves in limited space, their channel generation may also correlate. It is necessary to discuss how we can make a correlation in LSPs and/or SSPs generation between spatial/temporal displacements. 

Proposal 20: Enable spatial and temporal consistency for sensing channel.
· The spatial consistency modelling defined in TR 38.901 can be used as a starting point and updated to accommodate both target and Tx/Rx movement.


Mobility
The device mobility is already modeled in communication channel modeling, but target mobility also needs to be considered. To accommodate the mobility of the target, transmitter and/or receiver, the dual mobility method in 38.901 that supports dual Tx and Rx mobility or scatterer mobility can be re-used as a starting point

Proposal 21: To accommodate the mobility of the target, transmitter and/or receiver, the dual mobility method in 38.901 that supports dual Tx and Rx mobility, or scatterer mobility can be re-used as a starting point.

 
Power Relationship
The power relationship between the sensing clusters and communications clusters should be studied to prevent a scenario where the power allocated to the sensing clusters are not realistic e.g. the sensing cluster power is too large/too small in relation to the background channel.

Proposal 22: The following miscellaneous issues should be discussed:
· Power relationship between sensing and communications channel to ensure realistic relative power levels between the target channel and the background channel.


Validation and Calibration
It is necessary to validate and calibrate the modeled channels. This can be done in one of the following ways:
· Option 1: Based on Experimental results.
· Option 2: Based on ray-tracing experiments.
· Option 3: Experimental results to validate a ray-tracing model, then the ray-tracing based results to validate the ISAC channel model.

Option 2 may be used but there has to be an agreement on the scenario details and a way to calibrate the ray tracing methods. As such, we think that option 1 should be prioritized although companies are welcome to  brings results for option 2/3.

Proposal 23: Validation and calibration of the channel model, can be based on one of the following: 
· Option 1: Based on Experimental results (priority 1)
· Option 2: Based on ray-tracing experiments.
· Option 3: Experimental results to validate a ray-tracing model, then the ray-tracing based results to validate the ISAC channel model

Conclusion
In the contribution, the following observations and proposals are made: 

Proposal 1: For the ISAC channel model, the following should be considered: 
· Priority 1: stochastic model with explicit modelling of target in known or random positions
· Priority 2: deterministic model as extension of map-based hybrid model in TR 38.901

Proposal 2: the channel model should be defined to support
· Mono-static and bi-static sensing
· both system level and link level simulations.

Proposal 3: The ISAC channel model should support evaluation of sensing only use cases, communications only use cases and use cases that support both sensing and communications.

Proposal 4: For a channel that supports both sensing and communications, the correlation between the two channels will depend on the following: 
1.  Difference between sensing coverage and communication coverage
a. Difference in transmission power between sensing and communication
b. Difference between frequency band for sensing and frequency band for communication
2. Differences in sensing mode
3. Mobility of target, transmitter and or receiver and size of target

Proposal 5: the following aspects can be identified as limitations to the channel model in 3GPP TR 38.901:
1. Support for various sensing scenarios including mono-static and bi-static sensing.
2. Target modelling including single/multi-point target modelling, Radar Cross Section, 
3. Slow Fading: Large scale parameters (LSPs) for sensing channel including Pathloss, LOS/NLOS state determination for the sensing channel, shadow fading, XPR and AoA/AoD.
4. Fast Fading: Small scale parameters (SSPs) for sensing channel including LOS/NLOS, and cluster/Ray modelling, 
5. background channel modelling
6. Spatial and temporal consistency
7. Mobility

Proposal 6: The impact of the sensing mode on each of the elements of the channel model should be studied.

Proposal 7: Target channel modeling is based on clusters. The target should be modelled as a single point or multi-point scattering centers. 
· Single point scattering model should be baseline
· Selection of the multi-point target model will depend on the use case being evaluated
· FFS: the introduction of a  deterministic channel modelling 

Proposal 8: For multi-point target modelling, RCS may be different for different points.
· If multiple point scatters are modelled for a target, the following options can be further discussed.
· Option 1: a single RCS value applies per target. 
· Option 2: different point scatters may have same or different RCS values.
· FFS how to determine the RCS value(s)

Proposal 9: RCS can be modelled as a deterministic function or as a random variable e.g. log-normal random variable, with parameters depending on the target scattering point(s). 

Proposal 10: The RCS may be modelled as part of the slow fading component or as part of the fast-fading component as follows:
· Option 1: The RCS is modelled as part of the slow fading component in pathloss with all the clusters that make up a target assigned the same value. 
· Option 2: The RCS is modelled as part of the slow fading component in pathloss with each cluster in the multi-point cluster model assigned a different value.
· Option 3: The RCS is modelled as part of the fast-fading component with angle dependent parameters. 
· We prefer option 1 and 2.

Proposal 11: For path loss, the total path loss is a combination of the path loss between the target and the transmitter and the transmitter and the receiver as 

where d1 is the distance from the transmitter to the target, d2 is the distance from the target to the receiver. The existing pathloss formula in section 7.4, TR 38.901 can be reused as start point. With RCS, this becomes

where is the radar cross section of the target.


Proposal 12: reuse the existing LOS probability scheme in TR 38.901, to respectively apply to each of the Tx-target link and target-Rx
· Investigate if the link from the Tx to the target can be an NLOS link or is only modelled as a LOS link. 
· The link between the target to the Rx can be either LOS or NLOS


Proposal 13: For shadow fading, the existing shadow fading model in TR 38.901 can be used for both mono-static and bi-static sensing. 

Proposal 14: Angular spread may be different at the Tx and Rx for bi-static sensing but is the same for mono-static sensing.

Proposal 15: for bi-static sensing, the XPR values may be re-used for communications channels but are different for mono-static sensing

Proposal 16: Cluster/Ray modeling can be based on a single bounce (with a direct path) or multi-bounce (with indirect paths) model. The channel model should select
Option 1: Single bounce path only
Option 2: single bounce and multi-bounce paths



Proposal 17: Deterministic or semi-deterministic Ray/cluster Modelling can be considered with the parameters for the direct path dependent on the physical location of the target and for the indirect paths in a statistical manner

Proposal 18: The need for near-field effect modeling may be eliminated by setting minimum distances to ensure far field operation only

Proposal 19
· For the bi-static sensing
· Option 1 (priority 1): The background channel is generated following the existing stochastic channel model in TR 38.901.
· Option 2: Background channel based on ray-tracing.
· Option 3: Combination of both (like the 3GPP TR38.901 hybrid channel model)
· For Mono-static sensing
· Option 1 (priority 1): Similar to bi-static sensing
· Option 2: As additional interference in receiver


Proposal 20: Enable spatial and temporal consistency for sensing channel.
· The spatial consistency modelling defined in TR 38.901 can be used as a starting point and updated to accommodate both target and Tx/Rx movement.

Proposal 21: To accommodate the mobility of the target, transmitter and/or receiver, the dual mobility method in 38.901 that supports dual Tx and Rx mobility, or scatterer mobility can be re-used as a starting point.

Proposal 22: The following miscellaneous issues should be discussed:
· Power relationship between sensing and communications channel to ensure realistic relative power levels between the target channel and the background channel.

Proposal 23: Validation and calibration of the channel model, can be based on one of the following: 
· Option 1: Based on Experimental results (priority 1)
· Option 2: Based on ray-tracing experiments.
· Option 3: Experimental results to validate a ray-tracing model, then the ray-tracing based results to validate the ISAC channel model
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