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1  Introduction

One important aspect of the AAS work item in [1] is to develop AAS BS conformance test method(s). Several test methods had been studied during the AAS SI phase, as given by subclause 8.2 in [2]. In subclause 8.2.4.2 of [2], the test details of Combined Close Field Coupling and Over-the-Air Test method were incomplete.
In this contribution, some details on the Combined Close Field Coupling and Over-the-Air Test method (i.e. hybrid test method) were provided. 
2 Discussions
Weakness of Conducted Method

The biggest weakness of traditional conducted test method (used by non-AAS BS) has been that it requires the separation of antenna array system from the RF transceiver modules in order to gain access to the RF antenna connectors for RF signals. Such approach has the following problems:

· it destroys the integration of antenna system and RF transceiver structure of the AAS BS, increasing the complexity of AAS BS design and introducing unnecessary combiner losses,

· Different vendors may use different coupling method and parameters, which renders standardised and unified testing and certification difficult,

· A large number of components (couplers, connectors, equipment) is needed for certification and testing

The degree of integration between the antenna system and RF transceiver module will differ from vendor to vendor. Due to this integration, AAS BS may not always have antenna connectors available to perform conventional conformance testing (i.e. using conducted-type conformance testing). Therefore, conducted method is not a long term viable test method for AAS BS. 

Weakness of pure-OTA Method

On the other hand, using pure-OTA methodology would not be feasible in the short-term due to the complexity of the methodology. OTA measurement would be very challenging for large antenna size with small wavelength as the physical test range will be large. This could be even more pronged to unwanted reflection from the surroundings. For large antennas, it is also difficult to move from its operating environment to the measurable antenna range. Consider the case when AAS BS is receiving the plane wave from an emitting source, the maximum phase deviation of [image: image2.png]


 can be observed near the AAS BS antenna enclosure. Apart from this phase deviation, the reflections from surround objects from the AAS BS under test, ground reflection, etc. can cause measurement errors to occur. Each test also generates a lot of data to support the outcome and this will take a long time to complete the testing. 

2.1 Hybrid Test Method

The hybrid (i.e. close-field coupling+OTA) test method consists of 2 parts: AAS spatial characteristics measurements via OTA measurement and RF requirements measurements via close-field measurement.  The hybrid test method therefore can mitigate some of the weaknesses (if not all) of conducted and pure-OTA test method, as mentioned above. 
1. AAS Spatial Characteristics Testing

AAS spatial characteristics testing can inherit the traditional antenna measurement environments, where anechoic chamber can be used. The main testing to capture AAS spatial characteristics includes 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-tile angel measurement. 

By using the anechoic chamber testing, the element patterns of AAS antenna system can be obtained. However, the anechoic chamber should be calibrated first. After the calibration, a final compensated AAS spatial EIRP and EIPR can be obtained. 
2. AAS RF Specification/Requirements Testing

The second part of this method is to conduct measurement of the RF requirements. A RF test fixture (in subclause 8.2.3 of [2]) can be used.  The RF test fixture 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. 

In order to prepare for the RF measurements, the test fixture system calibration is needed. The calibration step will calibrate the test fixture enclosure and perform the near-field environment adjustments. For test-hat enclosure calibration, the test fixture RF cable also needs to be calibrated for its gain or pathloss adjustment. A network analyser can be used to perform such calibration. A calibration table is generated from this step. 

Once calibration is done, the DUT is then placed inside the close-field test environment. By using the calibration table, the final AAS RF requirement can be measured and verified.  

Since the probe array and DUT antenna array are identical, the following electrical characteristics of AAS can be obtained, such as VSWR testing, isolation testing, intermodulation testing, etc. The test results can be obtained via the vector network analyser. 

3 Conclusions
In this contribution, some 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. 

The benefit of using this hybrid test method is to mitigate the weaknesses of traditional conducted test method and the pure-OTA test method as used by existing non-AAS BS. 

The hybrid test method is also not too complex to implement in test facility/establishment, where simplification can be made to the 2-part test processes. However, other aspects such as achievable accuracy and stability and/or repeatability of the measurement should be further investigated. 

4 References
[1] RP-130373, “AAS work item description”, Huawei. 

[2] TR 37.840 vC.0.0.

