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1. Introduction
A channel parameter that is fundamental to the design of ISAC systems is the target Radar cross section (RCS). In this contribution, we describe a technique to calibrate the power that is measured by the channel sounder according to the practice recommended in [1]. The calibration ensures that RCS value reported is commensurate with the values reported across other measurement campaigns, to ensure a meaningful comparison when necessary. Also we provide details steps to implement the calibration procedure. From [1]


Where
,  
.

2. Procedure for RCS calibration measurement 

Theoretical   is calculated with the known system parameters: power, antenna gains,  , 
 The receive power is measured.  Note that  

This is receiver chain bias power offset using the substitution method from [1].  Please note that this is an example for a purely monostatic measurement system.  For deployed systems, the theoretical  equation needs to be changed depending on the measurement system geometry.

3. RCS measurement configuration
The measurement system is as described in [2] and [3].  The selection of a sphere and its diameter implies several factors.   The sphere RCS is angle independent.  Since both sphere diameter and array aperture size will dominate far field distance, a small sphere is preferred for reducing the distance between the system and the target. However the larger the sphere, the stronger the path reflected from it, improving the signal to noise and interference ratio and in turn the detectability of the sphere within the measurement environment. The sphere is placed inside our semi-anechoic chamber, with absorbers to cover the tripod to reduce scatters from the environment.

Measurements are done in the monostatic setup depicted in Figure 1. 



			















Figure 1: RCS sphere measurement configuration
[image: ]

Measurement geometry is depicted Figure 2.  Measurements are done for spheres of 3 (7.62 cm), 5 (12.7 cm) and 6 in (15,4 cm) at 2.5, 5, 7.5 and 10 m. Only one sphere diameter at one distance outside of the far field are required for the measurement. However we use multiple sphere sizes and distances and incident angles for measurement systems validation.  
Figure 2: Sphere measurement geometry

[image: ]
4. RCS calibration measurement result 
Measurement procedure is as follow.  
· First measure receive power with the sphere in the environment.  
· Then measure the environment without the sphere. 
· Use the background extraction method where receive power without the sphere is subtracted from the receive power of the sphere with the environment.
Figure 3 and Figure 4 show respectively the directional receiver power with the sphere, , in the measurement environment  and receive power of the sphere alone achieved by synthetically removing the sphere through background subtraction.  This is for a sphere 6in diameter and 10 m distance.

Figure 3: directional receiver power with the sphere in the measurement environment 
[image: ]













Figure 4: Directional received power of the test environment with the sphere positioned at 5 m. 
[image: ]
To mitigate residual environment MPCs, in addition to filtering by the semi-anechoic chamber, and background subtraction, super-resolution algorithm [4] is applied to extract mostly the multipath component (MPC) that corresponds to the sphere. 
5. Conclusion
For your information, we described a procedure used for RCS measurement systems calibration based on [1].  This is not unique. There are other techniques that can be used. However this is an important step for   validation of the measured data for the scenarios presented in [2] and [3].
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