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1 Introduction
The RAN4 #83 meeting approved the radiated two stage (RTS) test method for MIMO OTA in [1] with a CR in [2] to [3] which wil be published in June.

Now that the principle of RTS has been accepted it is worth considering how this method might apply to AAS testing, both < 6 GHz and for mmWave NR. The principles of RTS can be found in subclause 6.3.1.3 of [3]. The RTS method relies on a two-stage process. In the first stage the DUT complex antenna pattern is measured using an antenna test function (ATF) [4] within the DUT. This test function returns the amplitude and relative phase of the antenna to determine the complex antenna pattern. These DUT measurement functions are fully traceable to independent standards through calibration and verification procedures. In the second stage this pattern is convolved with a channel model to emulate a test signal that would be the equivalent of the signal received by the DUT after the antenna had the DUT been placed in the actual spatial field. This emulated test signal is then injected into the DUT by use of a cable replacement wireless link with algorithms to de-embed the antenna.

A simpler and less comprehensive approach is to couple the emulated test signals into the DUT using cabled connections. This method is called the conducted two-stage method but it does to capture any radiated desense cause by unwanted radiated coupling through the antenna.
2 Applicability of RTS to active antenna systems
The original target for the RTS method was UE MIMO OTA for devices with antenna patterns that did not alter in the presence of changing spatial fields. This limitation of RTS for testing of UE with active antennas is noted in [3]. The starting point for BS OTA requirements was the introduction of AAS and hence it might be thought that RTS is not applicable for the steerable antennas on AAS, which will be further elaborated for NR mmWave. However, there is a large difference between UE test methods and BS test methods in terms of the UT control of the UE it is necessary for practical reasons to limit special conformance test functions such as manual beam control and allow the UE to adapt to the test environment. For this reason, it is not realistic to use RTS to test a UE with an active antenna since there is no existing mechanism to allow the UE to inform the test system which antenna pattern is being used at any one time.
Base station test on the other hand is a highly manual process with no active signalling and proprietary control of the BS transmit and receive functions. Looking at the evolving AAS requirements, the BS is tested at only a finite number of pointing angles and therefore it becomes feasible to measure a finite set of antenna patterns and know which one is active at any point in time. This combination of the limited number of antenna states and the manual control of the steering means that it becomes possible to consider the RTS method for BS RF, demodulation and RRM tests.
3 Conclusion
This contribution has briefly presented the new status of the radiated two-stage (RTS) OTA test method in RAN4 for UE MIMO OTA and proposed that it be considered for BS testing in cases where the number of antenna states is low.

The details of how to perform the complex measurement of the antenna pattern are varied and remain for future study. For instance, for TDD operation where reciprocity is assumed, the Tx antenna pattern might be measured without need for an antenna test function (ATF) in the DUT to infer the Rx antenna pattern for convolution with any desired channel model.
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