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1.
Abstract

This contribution enhances the concepts of DUT rotation relative to the SCME channel model origin for the conducted portion of the absolute data throughput framework to specifically address 3D evaluation and a correlation based channel model.
2.
Introduction

Companies participating in the specification of MIMO OTA testing methodologies have discussed the absolute data throughput comparison framework. The absolute data throughput comparison framework provides a mechanism to compare the radiated test results with conducted results that represent the radiated methodology tested.  The absolute data throughput comparison is included in the TR 37.977 [1] and well as the MOSG Inter-Lab Inter-Technique test plan [2].  The use of actual antenna data is essential in the conducted evaluation. It has been shown during the September 2012 MOSG meeting how to use the antenna data for correlation based channel models [3]. At RAN4#66 meeting it is presented how to use the antenna pattern data for correlation based models [4], [5]. 
This contribution elaborates on aspects of device under test (DUT) conducted evaluation for the purpose of performing the conducted portion of the framework and proposes the associated description into Sections 9.3.1.3 of the approved text for TR 37.977 [1].  The change tracking marks in this document are relative to the approved text in [1].
3.
Proposal

It is proposed to approve the text proposal for TR 37.977 on the emulation of DUT rotation in the conducted test of the absolute throughput framework.
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<< Unchanged content omitted >>
9.3.1.3
Emulation of Antenna Pattern for Conducted Evaluation
For the conducted portion of the absolute data throughput framework, it is necessary to generate the spatially filtered channel impulse response per polarization and then combine to generate the emulated channel impulse response coefficients.  The measured antenna pattern shall be interpolated to match the spatial resolution of the angles of arrival of the SCME channel emulator (this value is typically 1 degrees).  Figure 9.3.1.3-1 below illustrates an example of this procedure using a simplified antenna pattern and channel PAS.
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Figure 9.3.1.3-1: Rotation of antenna pattern over azimuth positions

In general, the emulation of antenna pattern rotation is specific to the channel model.  For 2D channel models antenna pattern rotation shall be performed over 360 degrees in 30 degree steps (12 total positions).  For other channel models this process is FFS.

A spatial filtering operation alone does not capture the behaviour of the 2D channel model as a function of DUT rotation. Figure 9.3.1.3-2 below illustrates the geometric parameters of the 2D channel model [15] for two DUT rotations.
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Figure 9.3.1.3-2: (a) 2D channel model geometric parameters for MS array direction = 0 degrees; (b) MS array direction = 60 degrees

For a given rotation of the DUT, the angle of the MS array relative to the cluster angles of arrival changes.  Thus, MS array rotation together with the spatial filtering operations described above is necessary to emulate the conducted portion of the framework properly.  Doppler spread, which is a function of the MS direction of travel relative to the channel model clusters’ angles of arrival, shall remain the same for all rotations of the DUT.
For a 3D evaluation, a correlation method may be used. When performing the conducted evaluation using a channel emulator and correlation based model, the correlation of the measured antenna is used. The 3D correlation of the antenna can be computed from the measured antenna data as follows:
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The correlation can be computed by inserting the Fourier series expansion for antenna response functions [image: image5.png]Ri(6.0)
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 with the Fourier coefficients obtained from the sampled values.
Using the measured antenna correlation 
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, the channel correlation for the conducted evaluation is computed using the Kronecker model:
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Note that in cases where antenna efficiency and gain imbalance affect the absolute throughput, the channel samples must be generated with this taken into account.
This process may be automated with channel emulator control software or performed manually.  The output data format is described in Section 9.3.1.5.
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