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Introduction
Numerous papers have been presented regarding test options for AAS. This paper contributes further considerations.
Discussion

The test methodologies proposed in previous papers can be classified as belonging to one of the following groups.

1. Combiner/Splitter tests

2. Specialized test fixture tests (e.g., the “test hat”)

3. Over-the-Air (OTA) tests

4. Individual transceiver tests

Regarding combiner/splitter tests, these have the advantage of being described to some extent in TS 36.104 and TS 36.141. The procedures and results are derived in a straightforward way. However, verifying performance criteria using this sort of test setup is challenging. The specifications place high demands on the dynamic range of test equipment, and the situation is made worse due to the additional loss introduced by passive networks. Perhaps more significantly, FCC publication 662911 D01 [1] has stated an FCC position to disallow the use of combiners for testing in which multiple antennas are connected to multiple transceiver ports as would typically be the case for AAS tests. If test effort is to be minimized, harmonization with the FCC mandate will require some alternative to this test approach.
Specialized test fixtures and OTA tests have been proposed as ways for characterizing the spatial performance of AAS products. However, it is recognized that significant study is necessary to proceed with standardization of these methodologies, and some disadvantages have already been discussed (e.g., time, cost, and repeatability). It should also be noted that existing specifications are silent on spatial aspects of currently deployed technologies (i.e., passive arrays).  Spatial characterization is not exclusively an AAS issue, so test methodologies for characterizing spatial performance might be beyond the scope for this study item.
Individual transceiver tests require significant effort and test time. They are also of limited use in characterizing spatial performance. However, they provide the most flexibility, which is an important consideration for compliance with various regulatory requirements. The spatial characteristics can be evaluated with a consensus methodology based on OTA evaluations for relevant requirements, case by case. Again, characterization of spatial performance is also an issue for passive antenna arrays and similar concerns apply. This is perhaps the only test methodology which can be guaranteed to be part of the final study item output.
Conclusion

Certainly, significant work remains on the AAS study item, and it is premature to discard any of the methodologies proposed. Further work on test methodologies using combiners and splitters is probably of limited value due to misalignment with regulatory requirements. However, among the alternatives, individual transceiver testing is most likely to be part of the way forward. As such, RAN-4 should follow these guidelines on progress of the work item:

· Clearly identify how single transceiver requirements need to be strengthened (e. g. UnwEm ACLR = a20*log (N), SE = b10*log (N), where a and b are FFS, and should be based on OTA evaluations, etc) to reflect spatial effects of the antenna array. The requirements should be applicable for both AAS and passive antenna arrays.
· Harmonize measurement setups regarding FCC requirements. 

