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1. Introduction

During 3GPP RAN4 NR #3, the Compact Antenna Test Range (CATR) power transfer function was discussed [1]. It was shown that the CATR can be used for RX and TX type of measurements and the uncertainty due to the DUT offset from the center of the QZ can be considered negligible in the Measurement Uncertainty budget calculation. 
This contribution aims to provide measurement results for the reciprocity in a CATR. 

2. Background
In [1] a working principle for a CATR at mmWave was reported. Especially, it was shown that a CATR can be used for RX, and TX type of measurements mainly because the reciprocity is valid for such a setup. The power transfer function for TX and RX cases did help also to explain the fact that the uncertainty due to the DUT offset from the QZ center can be considered negligible.
In this contribution we are reporting measurement results in order to further detail the reciprocity of a CATR by showing the comparison between the s12, and s21 coefficients of the scattering matrix. 
3. Tested CATR
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The measurement results are from a commercial CATR at mmWave. This range is capable of measuring DUTs within 24GHz to 40GHz frequency range. The CATR is designed for a 1.5m QZ and the results are from a QZ ripple test (field distribution) activity done on the setup. In figure 1 the QZ ripple test setup is shown:
[image: image5.png]



Figure 1. CATR- QZ ripple test (field distribution) set up

A Standard Gain Horn (SGH) is used as reference antenna. Since it is a field distribution measurement where the ability of the CATR to emulate a plane wave in the QZ is tested, for all the measurements the SGH aperture was pointing the CATR’s reflector. The reference antenna has been swept on the X and Y-axis when at different Z positions. Especially, Vertical cut means that the scan is done long the Y-axis while Horizontal Cut means that the scan is long the X-axis. In both cases, Vertical and Horizontal components of the field are measured in amplitude, and phase (complex quantity). The aim is to define the amplitude and phase taper in the QZ. For our measurements, s21 and s12 coefficients have been measured and compared for each Y axis positions (Vertical Cut) when the SGH is at Z=0, center of the QZ.
4. Measurement Results
In this section the comparison between s21 and s12 complex coefficients (amplitude and phase) is reported for 26.5GHz and Vertical Cut. 
4.1 Reciprocity

In figure 2, and 3 the reciprocity is shown in terms of amplitude and phase respectively:
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Figure 2. CATR- Amplitude Reciprocity (Vertical cut)
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Figure 3. CATR- Phase Reciprocity (Vertical Cut)

5. Conclusion

The reciprocity of a CATR is shown by comparing s12 and s21 measurements for a field distribution in the QZ. This contribution is adding details to the fact that the CATR can be used for both RX and TX type of measurements and to the fact that the uncertainty due to the DUT offset from the QZ center can be considered negligible when computing the Measurement Uncertainty budget.
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