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1 Introduction

In the previous RAN4 meetings, discussions and analysis on test methodology on the RF performance of active antenna arrays have identified 2 main candidate approaches: Conducted test approach, Combiner/Splitter approach being one example of this, and the Over-The-Air (OTA) test approach. The main motivation of these two test approaches is the ability to correctly test the spatial properties of the AAS. It is important to note that both approaches are able to fulfil this requirement, albeit with varying degrees of accuracy and complexity. In a separate contribution [1], the following alternative has been proposed as one possible way forward:

· Specify a possible combined approach based on both conducted and OTA methodologies, where the latter is used on an ‘as needed’ basis.  

In this contribution, we discuss the feasibility of such an approach. An example based on the Receiver Blocking test is used to illustrate the main idea.  
2 Combined Conducted and OTA Approach
The advantages and drawbacks of Conducted and OTA tests have been discussed extensively in past contributions [2]-[4] with highlights on the different capabilities and properties of one method over another. In our view, evaluating all AAS RF requirements with only OTA tests would not be cost effective, limited by anechoic chamber size, and may also not required in some tests. On the other hand, the performance of the antenna elements and thus the complete antenna array is given by the mechanical implementation which can be reproduced within a defined tolerance. In other words, its performance is known and can be defined in a specific AAS implementation.  
The combined approach can therefore utilize this property of the antenna array by separating the testing of the antenna elements and the active transceivers unit. Possibly the following approach can be considered:
1. In a first step (antenna validation), the spatial radiation properties of the passive part of the antenna are captured by means of an OTA testing.

2. In a second step (validation of the single transceivers), the inputs/outputs of the transceivers are connected to a splitter/combiner and the performance is captured
In Step 1, the validation can be performed with one or a few implementations of the antenna design intended for RF compliance testing. The outcome of this validation is the gain difference between the single antenna elements and the whole antenna array in a certain direction of interest. In the example of Receiver Blocking requirement, this would lead requirement that is x dB higher for the single antenna element compared to the whole array gain in an unwanted direction where the blocker source could be located. 

In Step 2 using the example of Receiver Blocking, each transceiver has to cope with a blocker signal which has x dB higher power level than according to the standard. That means that at each receiver input, a blocker power level of -43 dBm (as stated in the current specification) + x dB has to be applied and the performance defined in the blocking requirement has to be fulfilled. With the assumptions of a combiner/splitter approach, assuming N receiver input ports, a power level further increased by 10 log N would have to be inserted at the splitter input. 
Note that the power level of the wanted signal would not have to be adapted because the wanted signal benefits from the superposition in the subsequent digital domain in the same way as if the RF signals of each single antenna element were superposed in a passive antenna array. The information gained in both steps together describes the performance of the AAA completely taking into account the spatial behaviour of the antenna array. The Figure below gives an overview of the two stages of the proposal.
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3 Conclusion

In this discussion paper, we proposed and provided preliminary steps that can be used in a combined approach of the Conducted and OTA tests to evaluate the RF compliance of AAS. This proposal combines the advantages of both the OTA and the Conducted tests in terms of test practicality and ease of tests, respectively. Accurate results in the spatial domain taking the antenna pattern into consideration is provided through OTA and at the same time the test effort is kept low because only one or a few antennas have to be tested over the air. The measurements using combiners/splitters can be carried out with significantly less effort in the second step.
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