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1.
Abstract

This contribution defines the concept of DUT rotation relative to the SCME channel model origin for the conducted portion of the absolute data throughput framework.
2.
Introduction

Companies participating in the specification of MIMO OTA testing methodologies [1] have discussed the absolute data throughput comparison framework, which has been presented in [2-4] during the October, 2012 MOSG meeting and during the RAN4 #64bis meeting.  The text proposal in [4] for TR 37.977 [5] was approved during the RAN4 #64bis meeting.  The MOSG Inter-Lab Inter-Technique test plan in [6] includes the absolute data throughput comparison framework as well.
This contribution elaborates on the aspect of device under test (DUT) rotation for the purpose of performing the conducted portion of the framework and proposes the associated description into Sections 9.3.1.3 and 9.3.1.4 of the approved text for TR 37.977 [4].  The change tracking marks in this document are relative to the approved text in [4].
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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9.3.1.3
Emulation of Antenna Pattern Rotation
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.
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.

9.3.1.4
Absolute Data Throughput Measurement Enabler
The fundamental enabler for the adoption of the Absolute Data Throughput metric is the ability to apply the complex radiation pattern to the channel and to emulate DUT rotation for the conducted portion of the test.  Such conducted measurements can be performed manually; however, without an application (SW) to rotate the loaded antenna complex radiation pattern, the measurement may become very time consuming and prone to human errors.  Automation of this process is highly recommended.
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