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1  Introduction

This contribution builds on the initial details provided in [1], where the Combined Close Field Coupling and Over-the-Air Test method (i.e. hybrid test method) were provided. 
2 Discussions
The benefits of hybrid test method have been provided in [1]. The test method is more superior than the traditional conducted test method and pure-OTA test method because it strives to achieve the best trade-off between those two test methods. There is slight increase in the test complexity as it has to undergo 2 stages of test process. 

Below descriptions provided further details of hybrid test method [1]. Recall that it consists of two stages. 
2.1 Combined Close-field Coupling and OTA Test Method

The combined close-field coupling and OTA test method consists of two stages of measurement. In Stage 1, the AAS spatial characteristics measurement can be performed. This includes measuring AAS antenna array parameters. In Stage 2, existing RF core requirements can be tested and measured.  Stage 1 measurement process is carried out in an anechoic chamber. Stage 2 measurement process is carried out in a test-hat structure. Note that test-hat structure measurement is different from near-field measurement. This is because traditional near-field measurement is used to obtain far-field measurement parameter via a near-field to far-field transformation, mainly to achieve space-saving of test facility. In the test-hat measurement, such transformation is not required.   
2.1.1  Stage 1: AAS Spatial Characteristics Testing
In this stage, the AAS spatial characteristics including AAS spatial beam control and accuracy, spatial beam synthesisation gain, half-power beamwidth, front-to-back ratio, cross-polarisation ratio, sidelobe level measurement and down-tilt angle measurement can be performed. This is similar to the traditional antenna measurement methodology, where anechoic chamber can be used. Other environments other than the anechoic chamber could also be used as long as stable measurement can be achieved. 
By using the anechoic chamber as test environment, the element patterns of AAS antenna array system can be obtained. For measurement of relative performance metrics such as antenna gain, the calibration step for anechoic chamber can be skipped. However, for measurement of absolute performance metrics such as EIRP and EIRS, the anechoic chamber should be calibrated first. After the calibration, a final compensated AAS spatial EIRP and EIPR can be obtained. Figure 1 shows the diagram of an anechoic chamber. 
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Figure 1: Example of anechoic chamber used in Stage 1

2.1.1.1 Calibration Procedure
As mentioned, calibration of anechoic chamber is only needed if measurement of absolute performance metrics is performed. The calibration procedure of anechoic chamber may depend on the absolute parameter to be measured, for example, the EIRP and EIRS measurement. A general anechoic chamber calibration procedure can be obtained. Details are FFS. 

2.1.2 Stage 2: AAS RF Requirements Testing
We can reuse the description in subclause 8.2.3 in [2]. Figure 2 is an illustration of the Coupling Test concept.
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Figure 2: Coupling Test Diagram [2]
The RF test fixture in Figure 2 consists of the following components:

1. Antenna array, which consists of a series of antenna elements. The structure and configuration of antenna array should be identical to the AAS antenna array under test. 

2. Passive RF distribution splitter/combiner and a passive probe array. The splitter/combiner conducts the RF signal to individual probe ports (i.e. RF connectors) and combines the RF signal from each individual probe port. The number of probes in the test fixture is not necessarily equal to the number of radiators in the AAS
3. Support structure to accurately align to the AAS enclosure to ensure repeatable measurements with required accuracy
4. RF absorber material to reduce interference inside the fixture and also provide the required RF shielding. 
Generalised RF test fixture can be obtained to cater for various AAS BS configurations. Therefore, it is independent of AAS BS implementation. 

In order to prepare for the RF requirements measurement, the RF test fixture system calibration is needed. Details of calibration procedure are FFS. 
2.1.2.1 Calibration Procedure

Calibration procedure is carried out before actual RF requirement measurement can be performed. Details of calibration procedure are FFS. 
3 Conclusions
In this contribution, further details of how to conduct AAS BS conformance test using the combined close-field and OTA method have been provided.  Such hybrid method is an attractive solution to overcome the difficulties facing the AAS BS testing. 
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