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1 Introduction

The potential test methodologies for AAS listed in the way forward [1] include Conducted Test, Far Field Over-the-Air Test, Coupling Test, Combined Test. This contribution discusses the coupling test method for RF parameter test. 
With the coupling test, the testing specific RF design within the AAS device can be avoided. Thus, not only the AAS RF structure can be simplified, but the test efficiency and cost is also acceptable.

Based on the discussion in contribution [2], this proposal takes the test of ACLR as an application example of the coupling test.  
2 The Coupling test method for AAS 

The coupling test can be performed with relatively small space occupation, so the requirement for a huge anechoic chamber or a large open free space can be relaxed. 
The test layout of the coupling test with the RF test hat is shown in figure 1, wherein the RF test hat consists of a passive RF distribution part and a passive antenna array. The passive antenna array is of the same structure as the one in the AAS to be tested. The passive RF distribution part consists of multiple phase and amplitude controller, splitter and combiner. The splitter conduct the RF signal to each individual antenna port, and the combiner combine the RF signal from each individual antenna port.
To be flexible, the element antenna number of the passive antenna array in the test hat may be equivalent to or less than the element antenna number of the passive antenna array in the AAS device to be tested.

Before carrying out the RF parameter test with the coupling test, the test hat should be calibrated beforehand in the following way: 
Calibrate the passive RF distribution part: the path loss value of the passive RF distribution part was obtained through the calibration of the passive RF distribution part of the test hat. There is no reference antenna module in the test cabin while forming the calibration of the passive RF distribution part.
 Calibrate the environment of the test cabin: the reference module of a passive antenna array was placed inside the cabin to get the data describing the effect of the antenna array module in the AAS to the coupling test. 
Based on the results of the two calibration steps, the correction data table can be constructed. 
During the calibration step, the reference module of a passive antenna array has the same structure as the one enclosed in the AAS. The reference module was assumed to have the same mechanical and electrical characters with the one installed in the AAS.

After the calibration, use the AAS to be tested to replace the reference module. Thus, the AAS to be tested is under the same radio environment as the reference module. The initial measurement data of an AAS to be tested can be achieved according to the test item in the 3GPP specification. The correction data table is used to adjust the measured data of a AAS, and deduce out the RF parameter at the transceiver port of the AAS to be tested.
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Figure 1. The layout of the coupling test hat
The example of the calibration procedure for the coupling test is given bellow:
Firstly, carry out the calibration of the passive RF distribution unit of the test cabin. In this step, the pass loss of the RF distribution unit between the reference face ‘b’ and reference face ‘c’ is measure, and the pass loss of each RF path is obtained. Here the path loss of each RF path is denoted as: G_bc_nm
Wherein, for an NXM AAS antenna array, n = 0, 1 . . N; m = 0,1 .. M.

Secondly, carry out the calibration of the environment of the test cabin together with the the reference module of a passive antenna array in the AAS to be tested. In this step, the reference module which has the same structure as the one in the AAS is placed into the test cabin. Then, the pass loss of the individual RF channel  between the reference face ‘a’ and reference face’ c’ is measured, and the path loss of each RF channel port is obtained. Here the path loss of each RF channel port is denoted as: G_ac_nm.
Wherein, for an NXM AAS antenna array, n = 0, 1 . . N; m = 0,1 .. M.

Thirdly, deduce the pass loss G_ab_nm. Here, the  G_ab_nm denotes the pass loss between the passive antenna array port of the test hat and the test port of the reference antenna module. We have the following relation:

G_ ab_nm = G_ac_nm - G_bc_nm

Wherein, for an NXM AAS antenna array, n = 0, 1 . . N; m = 0, 1 .. M.

The data of G_ ab_nm form the correction data table.
After the above calibration, replace the reference module with an AAS to be tested. This ensure the AAS being tested is under the same radio environment as the reference module. In the end, the exact RF parameter at the transceiver port of the AAS can be deduced out with the correction data table.
3 The ACLR test of AAS by Coupling test 

One use case of the coupling test method is the ACLR test of an individual antenna port in AAS. There was consensus on the reuse of the existing ACLR specification for the individual antenna port of AAS. In case the reuse of the existing ACLR value is finally be specified, the antenna connector which is the reference point of the traditional antenna will also be reused for the individual antenna port of AAS. With the coupling test, the ACLR of an individual antenna port in AAS can be obtained without adopting the test specific RF design within the AAS device.
Regarding the composite ACLR test of AAS being under discussion in RAN4 [3], one way to specify the composite ACLR parameter is to define the reference points of the composite ACLR at each of the individual antenna ports in the AAS[4].In case that the reference points of the composite ACLR test are define at each antenna connector of the AAS, the composite ACLR test of AAS can be performed with the coupling test efficiently. The coupling test can carry out the composite test with acceptable accuracy.

5 Conclusion
This contribution discussed the coupling test for AAS. In case that the reference point of the composite ACLR test was define at each antenna connector of the AAS, the composite ACLR test of AAS can be performed with the coupling test efficiently.
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