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1. Introduction

During the last round MIMO OTA performance comparison testing initiated by CTIA, the reference antennas are provided to work together with the devices. Although the 3D antenna pattern is provided for reference and the 3D antenna pattern format is defined in [1], the throughput performance results submitted to 3GPP and CTIA mainly focus only on the 2D cut without any rotation in elevation direction. This contribution provides B13 reference antennas’ performance simulation over multiple 2D cuts to give thorough information on the reference antenna performance. 

The simulation results for B13 good, normal and bad reference antennas demonstrate that the performance difference for most cuts is within 2~3dB, the performance of elevation 0 is about 4~5dB worse than others.  
2. Throughput Comparison for Different 2D Cuts for B13 Reference Antenna 
This evaluation test is based on the B13 reference antenna 3D pattern provided by Motorola. The Agilent SystemVue simulation tool was used to do throughput simulation for different 2D cuts. 
Figure 1 shows the spherical coordinate system used in the simulation and this figure shows the elevation examples for 30 and 90 degrees. Figures 2 to 4 show the simulated throughput for six different elevation angels of [0:30:150]. In this simulation eNB setting is similar as TM3 mode R.11 reference channel defined in proposal [1], eNB antenna pattern also follows the recommendation in proposal [1], and the configured channel model is SCME Umi.
Figures 2 to 4 show a common phenomenon: for this group of reference antenna the performance difference for most cuts is within 2~3dB, the performance of elevation 0 is about 4~5dB worse than others. Cut of elevation 0 is the vertical plane paralleling with dipole position direction, the worse performance for this cut is expected.  
Agilent submitted B13 good reference antenna two-stage measurement results in proposal [3], repeated here as Figure 5 in this document for convenience. The measurement results show very similar conclusion to the simulations. 3D test results on a real device were submitted in proposal [4]. The results on a real device antenna show 8 dB performance difference between the best elevation and the worst elevation. The reference antenna design has well controlled correlation in the elevation plane so that its 3D performance variance is not as large as real device antenna. 
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Figure 1. Spherical coordinate system used in test
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Figure 2. Throughput performances simulation for different 2D cuts for the B13 good antenna
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Figure 3. Throughput performances simulation for different 2D cuts for the B13 normal antenna
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Figure 4. Throughput performances simulation for different 2D cuts for the B13 bad antenna
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Figure 5. Throughput performances test for different 2D cuts for the B13 good antenna using the two-stage method
3. Conclusions 

This contribution investigates the MIMO OTA performance of the B13 reference antennas over multiple 2D cuts. The simulation results show a common phenomenon: for this group of reference antenna: the performance difference for most cuts is within 2~3dB, the performance of elevation 0 is about 4~5dB worse than others. Comparing with the results submitted in proposal [4] for a real device antenna, it appears the reference antenna has less 3D performance variance than the real device antenna tested. As such, it remains important to continue to study the need for test methods to have the ability to evaluate the DUT in the elevation plane.
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