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Introduction

An outline for the test methodology section of the technical report was approved in [1]. The outline draws from material presented in previous contributions (e.g., [2]). This document proposes text for section 8.2.1.
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<text proposal>

8.2.1 Conducted Test


Conducted testing is performed via ohmic contact at the antenna connector(s). Each transceiver can be tested independently or multiple transceivers can be combined through passive combiners and tested simultaneously.

Independent characterization of individual transceivers follows the existing 3GPP practice of specifying requirements at the antenna connector. Such testing requires no new procedures. Comparison of AAS conducted requirements to existing 3GPP requirements is a straightforward process of adjusting existing requirements by the gains and losses associated with the antenna array configuration.

Spatial performance of the combined transceiver and antenna array may be extrapolated from independent conducted test results, but the procedure is not straightforward and requires assumptions regarding coherent vs. non-coherent combining of differing signal types and assumptions about the uniformity of gain between the array elements. As such, conducted tests have limited value in characterizing spatial performance.

Spatial characteristics can be simulated by connecting multiple transceivers to test equipment though passive combiners and adjusting phase and attenuation for each path. TS 36.104 and TS 36.141 illustrate such testing. However, the necessary phase and attenuation adjustments require detailed knowledge of the AAS architecture under test to accurately simulate spatial characteristics. The combining apparatus induces additional loss and phase uncertainties, which may challenge the dynamic range and noise floor of test equipment. Hence, the ability of passive combiner tests to characterize spatial performance with sufficient accuracy is FFS.

The FCC has stated [3][4] that test results for multiple-antenna transmitter emissions that are based on measurements of combined signals are not acceptable for FCC type certification. The FCC allows test results to be derived by measuring individual transceivers and combined in a worst-case fashion. 

A practical limitation of both independent and combined testing methodologies is that antenna connectors in an AAS may be optimized for connection to the antenna radiator elements. This may render the connectors incompatible with commercially available test equipment.

8.2.1.1 Combiner and Splitter Approach

As an example of a conducted test, the combiner approach for the transmitter test combines the antenna array elements output into a single BS transmit output connector where tests can be performed. Similarly, a splitter approach is used for the receiver conducted tests. An illustration of conducted tests for an M×N Antenna Array using the Combiner and Splitter approach for the transmitter and receiver tests is shown in Figure 8.2.3.1.1 and Figure 8.2.3.1.2, respectively. 
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Figure 8.2.3.1.1: Combiner Approach -Transmitter test set-up for BS with AAS
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Figure 8.2.3.1.2: Splitter Approach - Receiver test set-up for BS with AAS

</text proposal>

N Columns





M Rows





MxN:1 COMBINER





AAS BASE STATION (M Row x N Column Array)





BS Rx INPUT CONNECTOR





           1                                                  2                                                  3                 ........................                 N





  M ......  3 2 1                               M ......  3 2 1                               M ......  3 2 1                                              M ......  3 2 1





N Columns





M Rows





MxN:1 COMBINER





AAS BASE STATION (M Row x N Column Array)





BS Tx OUTPUT CONNECTOR





           1                                                  2                                                  3                 ........................                 N





  M ......  3 2 1                               M ......  3 2 1                               M ......  3 2 1                                              M ......  3 2 1








