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1.    Introduction
In TR38.810 [1], far-field method is the baseline methodology for NR UE at high frequency (f > 6 GHz), however far field anechoic chamber needs large measurement distance. Compact antenna test range (CATR) method maybe can be seen as a candidate solution to reduce measurement distance for some special parameters required for NR. CATR-based measurement is discussed in [2].  
This contribution provides an insight on the performance identification method for CATR, and solves some technical issues. There is an important reference value for the future application of the CATR, such as antenna testing and RCS testing.
2.    Background
The CATR can provide a good quasi-plane wave test area within a close range. It is an important equipment for the test of the antenna radiation performance. During the development of the CATR, it is should be tested for the field amplitude and phase distribution of the CATR quiet zone (QZ). Different from the general antenna test, the test for the CATR QZ requires that the test system should have a high positioning accuracy and amplitude phase test accuracy. 

There are many ways to evaluate the CATR. The common method is probe scanning. For this method, the probe is used to evaluate the amplitude and phase of the CATR, as shown in Figure 1.

[image: image1.emf]Test plane

Plane wave

Probe

Move 

direction

CATR

System


Figure 1. The test system of probe scanning
In the case of ideal plane wave, the amplitude of the field detected by the probe should present the ideal cone distribution, and the phase should be constant. However, it is impossible to do this in actual project. According to the specific engineering application, there are some assessment indicators for the changes of the amplitude and phase on the equal phase of the plane. 
Generally, in the communication scenario, the amplitude peak-peak varies should be less than 1dB, and the phase peak-peak change should be less than 10 °. Consider the millimeter wave candidate frequency of 5G NR, the test location accuracy is shown as follows.
	Frequency(GHz)
	Phase peak-peak
	Location accuracy (mm)

	30
	10 °
	0.278

	40
	10 °
	0.208

	50
	10 °
	0.167

	60
	10 °
	0.139


Table 1. The location accuracy of millimeter wave
3.    Test System
The performance testing system of the CATR mainly consists of scanning system and microwave amplitude and phase test system. The scanning system can control the receiving position and attitude of the detecting probe. And the microwave amplitude and phase testing system can measure the amplitude and phase of the receiving signal of the probe. 
a) Scanning system
In order to facilitate the performance testing of the CATR, the scanning system should perform a number of functions, such as azimuthal rotation, probe polarization rotation, probe line scanning, and so on. In addition, the scanning system uses a stealth design, which can minimize the coupling with the CATR and reduce the gantry RCS. 
b) Microwave amplitude and phase test system
To evaluate the plane-wave performance of the CATR, it requires a precise amplitude and phase test system. According to the specific requirements of the field performance testing for the CATR, the basic configuration of the system can be divided into three parts, which are transmitter, receiver and control terminal. 
The transmitter includes the signal source and the transmitting feeding device. The receiver includes the receiving feed device, mixer module, LO / IF unit, local oscillator signal source, etc. In addition, the control terminal includes a receiver and a data acquisition display computer. In practical work, the transmitter and receiver are placed inside the chamber, and the control terminal in the darkroom is placed outside the chamber. Through a special local area network, the test system completes the measurement, control, and data transmission.
4.    Conclusions
The performance test for the CATR is important. On one hand, it is related to that whether the test adjustment can proceed smoothly. On the other hand, it can influence the correct assessment for the performance of CATR. Therefore, the performance testing for the CATR should solve a number of key technologies. There are high precision, high stability, low RCS gantry and high performance microwave amplitude and phase test systems, and so on. 
The test system for the CATR described in this contribution, has been successfully applied to the performance test of the large-scale CATR, and got a good effect.  Considering that the CATR test is closely related to the antenna test, the test system described in this paper has an important reference meaning. 
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