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1. Introduction

In RAN#71 a new work item on MIMO OTA was approved [1]. As part of this WI, validation procedures are to be developed for the different methodologies. This document outlines the additional validation procedures to be defined for the RC+CE methodology.
This contribution is made in co-operation with EMITE, a manufacturer of MIMO OTA test systems.

2. Rayleigh Fading
As highlighted in [2] the fading in the RC+CE setup may have some tolerances from ideal Rayleigh. As further shown in [2], the theoretical channel capacity is affected by the type of fading that is present in the channel. It is thus needed to verify that the setup realizes the fading defined by the channel model.

TR37.977 includes a validation procedure for the fading and additional improvements were added in [3]. In particular, the chi-squared test was added as a method for analyzing the data. What is missing from being a final validation procedure are the test tolerances. These test tolerances will be defined as part of this work. The definition of the test tolerances will be provided as the maximum chi-squared value allowed for an acceptable uncertainty in the figure-of-merit and will be based on theory, simulations or measurements (or a combination of these).
3. Test Volume
In general, the RC does not have as stringent DUT size constraints as other MIMO OTA methodologies. The concept of a silent zone does not apply to the RC. Instead, the RC test volume is more or less defined by placing the DUT a certain distance from the chamber walls and other metallic objects, usually 0.5 lambda. This is the approach utilized in TS34.114.

In order to define a validation procedure for the test volume of the chamber, it is important to understand what aspects of the channel model may be affected in a non-valid chamber position. The key channel parameters of the RC+CE test setup are the following:

· PDP

· Doppler

· Base Station Correlation

· Rayleigh

· Isotropy

Looking at various scientific literature contributions and in particular [4], it is understood that the crucial parameter for RC+CE test volume definition is the isotropy. This defines the spatial characteristics seen by a DUT in the RC+CE test setup. The isotropy may be affected by positioning a DUT in a non-valid position, e.g. too close to a chamber wall or absorber. In addition to this, there could potentially also be extreme positions in the chamber where not enough independent samples are obtained. This could for example be the case if the DUT is positioned in the centre of a turntable, which is part of the stirring mechanism.

The procedure to validate the isotropy is defined in TR37.977 and was further improved in [3]. Also, TS34.114 describes a procedure to estimate the effect of insufficient number of independent samples. The standard deviation of the received field is calculated and inserted into the uncertainty budget as the “chamber statistical ripple and repeatability”. These procedures form the baseline for the RC+CE test volume validation procedure, however, will be expanded to cover the complete test volume in the following manner:
· Isotropy measurements in the extreme positions (boundaries) of the test volume, as well as in positions within the boundaries of the test volume.

· Standard deviation of the received signal in line with the procedure outlined in TS34.114 and at the same positions as defined for the isotropy measurements.

These procedures will be outlined in detail and will define the test volume and the associated DUT sizes that can be tested in the RC+CE methodology test setup.
4. Conclusions and Proposals
This document provides the project plan for the pending RC+CE validation procedures. The authors seek approval of this project plan to acknowledge the remaining RC+CE validation aspects.
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