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Introduction

Input on the topic of AAS conducted power accuracy was solicited during RAN4-68bis [1]. Input was requested on questions of individual transceiver applicability, applicability to groups of transceivers and transceiver grouping declaration. The focus is on transmitter output power, receiver sensitivity, unwanted emissions and TX intermodulation.
Discussion


Transmitter output power accuracy
The purpose of the transmitter output power accuracy requirement is to demonstrate that the base station is capable of illuminating a coverage area with the desired RF power. For an AAS base station, this capability is best demonstrated by testing the transceivers as a group. The requirement should therefore be specified on combined RF power.
As for conventional base stations, it is recommended that the requirement be on transmit output power accuracy compared to a manufacturer’s declaration.

Unwanted emissions
The impact of unwanted emissions in a system depends on the summation of the emissions over the air. For an AAS base station, this capability is best demonstrated by testing the transceivers as a group. The requirement should therefore be specified on combined RF power.
A second consideration is that the proposed recommendation matches the proposed configuration for transmit output power accuracy. This consideration is particularly important for ACLR. ACLR is specified relative to the transmitter power, so it should share the same test configuration as TX output power.
TX intermodulation
The TX intermodulation test involves the introduction of an interfering signal to the output of a transmitter. This aspect of performance has received particular scrutiny for AAS base stations due to coupling of antenna ports due to mutual coupling between antenna elements. [2] discusses the impact of mutual coupling on TX intermodulation requirements and test configurations. One of the recommendations is that it may be necessary to adjust the interfering signal level based on measured coupling levels. The degree of coupling could vary per transmitter, depending on the position of the transmitter in the array. It is therefore recommended that this requirement be stated per transmitter, as the test configurations may need adjustments based on the relative position of the transmitter.
Receiver sensitivity
The purpose of the receiver sensitivity test is to verify the operation of the receiver when presented with a low RF input signal. The test could be configured as either a combined test of all receivers or as an individual test applied to all transceivers.  If sensitivity is tested on all ports through a splitter, the splitter loss will cancel the sensitivity improvement which is provided by operating an array of receivers. Note that the splitter loss is not present in OTA operation. 

A more practical reason for defining the requirement for individual receivers is that reference sensitivity is used as the reference for other requirements. The presence of a splitter causes problems in testing these requirements (e.g., the blocking and intermodulation tests).

One problem is calibrating the interferer level to account for the splitting loss. A more serious problem is that the splitter introduces a spatial effect. The spatial effect may be different for the wanted signals compared to the spurious responses or intermodulation products. The effect in the measurement system is that the results reflect the combined performance of the RF and spatial processing. This obscures the actual RF performance as it is impossible to subtract the effect of the spatial processing from the results. Performing the reference sensitivity test using a splitter configuration and the other tests using individual configurations is not recommended, as the difference in configuration introduces uncertainty and complication to the requirements.

In order to simplify the requirement, it is therefore recommended that the conducted reference sensitivity requirement should be stated for individual receivers.
However, in the case that it is desirable to test array operation using a conducted test, the use of a splitter is unavoidable. It may be left to the vendor to demonstrate compliance either using a splitter or based on tests of individual receivers.
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