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1 Introduction

MIMO OTA for HSPA and LTE technologies is utilized to evaluate the radiated performance of devices with multiple antennas. MIMO technology has the abilities to significantly improve the transmission rate and throughput of the communication systems. 
Currently, there are two kinds of main methodologies to measure the radiated performance of devices with multiple antennas that are the anechoic chamber methodology with MIMO channel simulator and the reverberation chamber methodology. The details about each approach have been discussed in several previous meetings. [3] [4] [6] [7] [8] [10] [11]

In this contribution we present one MIMO OTA evaluation approach based on MIMO channel simulator and anechoic chamber and show the testing setup as well as the details of channel model processing. 
2 MIMO OTA methodology
The MIMO OTA testing approach in this contribution is based on the anechoic chamber methodology with MIMO channel simulator. Assumptions are BS with M transmitted antennas and DUT with N received antennas. The main purpose of this MIMO OTA methodology is to combine M BS pre-faded signals into 6 path signals through the MIMO channel simulator. Each path signal contains 20 sub-path signals. Then the 6 path signals are fed into the 6 testing antennas in the anechoic chamber respectively. Finally, the 6 chamber antennas transmit the combination signals to evaluate the DUT with multiple antennas. 
In this testing method, MIMO channel simulator could combine 20 sub-path signals into one path signals and effectively simplify the processing procedure of the sub-signals. The testing setup and channel modelling are described in the next sections. 
2.1Testing Setup:
Testing setup of this approach is composed of the BS emulator, the channel simulator, an anechoic chamber, a number of testing chamber antennas and DUT (device under testing). Figure 1 is the example of testing diagram.
BS emulator could simulate HSPA or LTE BS with M output signals. The channel simulator based on multi-path model is used to simulate multi-path fading propagated environment and combine M pre-faded signals into 6 signals. The 6 fading signal output ports connect with 6 chamber antennas individually. The 6 chamber antennas are generally allocated on a circle around EUT with the uniform spacing (600 with 6 elements). Six chamber antennas and the DUT are in the same plane.  DUT is put at the center of the anechoic chamber. So the signals from testing chamber antennas could arrive to DUT from various directions. 
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Figure 1 Diagram of Anechoic Chamber Methodology with MIMO Channel Simulator
2.2 channel modeling

The channel simulator based on multi-path model is used to simulate complicated multi-path fading propagated environment and generate 6 main path signals. Since every main path signal consists of 20 sub-path signals. There are M transmitted antennas in BS and N received antennas in DUT. Therefore, the channel modeling matrix could be described as H (M, N, 6*20, time) with at least four dimensions (4-D). 
Additionally, every path signal represents one channel element and maps into one chamber antenna. Part of each BS transmitted antennas signals is combined into different main path signals. For instance, one of the six main path signals includes sub-signals of 1-M BS transmitted antennas. Through channel simulator, signals from BS transmitted antennas are combined into 6 path signals. 
The channel modeling in this contribution could combine 20 sub-path signals into one main path signal and simplify the signals processing by using only 6 paths.  
3 Conclusion
In this contribution, the MIMO OTA testing approach based on the anechoic chamber methodology with MIMO channel simulator is to combine M BS pre-faded signals into 6 path signals through the MIMO channel simulator. This MIMO channel simulator could combine 20 sub-path signals into one path signals and significantly simplify the processing procedure of the sub-signals. Meanwhile, the testing setup and channel modelling are also proposed. This methodology is effective to meet the requirements of MIMO OTA testing.
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