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Introduction
“Final resolution on conducted requirements” was identified as a high-priority issue for progress on the AAS work item [1]. This includes receiver and transmitter requirements. This paper proposes a resolution for questions regarding conducted transmitter requirements for AAS.
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. However, testing the transmitters simultaneously using a power combiner imposes some phase relationship on the combiner branches, which will create constructive and/or destructive interference between transmitter branches. Manipulation of this phase relationship is the basis of beam forming. This consideration suggests following one of two proposals.

Proposal 1: the issue caused by the phase relationship between transmitter branches is avoided by testing each transmitter individually,

Proposal 2: the issue caused by the phase relationship between transmitter branches is recognized and therefore must be very accurately characterized so that the impact on the test is known and test results can be adjusted accordingly.

Proposal 1 is judged to be a more practical course of action and is therefore recommended over Proposal 2.

Proceeding with Proposal 1, two options for specifying the system requirement are suggested:

Proposal 3: the AAS base station meets the requirement if the sum of all transmitter RF powers is equal to the declared system RF output power rating within the specified accuracy

Proposal 4: the AAS base station meets the requirement if the RF output power from each transmitter is equal to the declared RF output power for that transmitter within the specified accuracy.

Proposal 3 may be more relevant to demonstrating the AAS base station capability of delivering RF power to the antenna array. However, Proposal 4 may be more desirable in terms of verifying unit functionality. Selection of the best option is FFS.
The actual accuracy requirement depends on the statement of the system requirement, and is therefore FFS.

Unwanted emissions
Comments similar to those expressed for RF output power apply to the subject of unwanted emissions. Simultaneous measurement through a combiner network will impose a phase relationship on the branches which may produce misleading results. 

A second consideration is that unwanted emissions requirements are expressed relative to the maximum rated RF output power. The maximum rated RF output power is measured in testing the accuracy. Using the maximum rated RF output power test configuration for measuring unwanted emissions removes a source of error and ambiguity from the testing. It is therefore preferred that the requirements for unwanted emissions be stated in the same way as the transmitter RF output power accuracy requirement.

It is therefore recommended that each transmitter be tested separately for unwanted emissions, and that the system requirements for unwanted emissions follow those agreed for RF output power accuracy.

As with the requirement for RF output power accuracy, the actual requirement depends on the statement of the system requirement and is therefore FFS.
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. An earlier contribution [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.
Conclusions

In general, conducted AAS transmitter requirements should be tested on individual transmitters. However, options exist for the system requirements which are FFS. Determination of the actual system requirements is dependent on agreement on the statement of the system requirements.
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