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1. Introduction

As discussed in [1], the throughput performance results submitted to 3GPP for the MIMO OTA round robin tests focus on 2D test for the Two-stage and Multi-probe methods. This implies that the DUT’s performance is evaluated only based on one elevation at a time of the actual 3D antenna pattern of the UE convolved with a 2D channel model. The performance results for reverberation-based method are performed using a 3D channel model, but the 3D model possible in a reverb chamber is an approximation of a simplified scenario, rather than an exact model of a real 3D measurement. The test results in proposal [1] shows that throughput tests based on 2D are not sufficient for MIMO OTA performance evaluation and that if a 2D test method is employed then averaging in the azimuth plane of multiple 2D elevations is required in order to approximate the DUT’s true 3D performance.

All the tests in [1] are based on one 3D antenna pattern measured during the round robin campaign. Now the reference antennas are available similar test based on the measured 3D reference antenna pattern have been repeated. It was found that even for a well-designed “good” reference antenna, there is still about 4 to 5dB performance variation for different elevations, which confirms that the throughput tests based on 2D are not sufficient for MIMO OTA performance evaluation.  
2. Throughput Comparison for Different 2D Elevations for the B13 Good Reference Antenna 
This evaluation is based on one reference antenna for Band13 “Good” 3D pattern provided by Motorola/Satimo. With the two-stage method it is possible to do throughput measurements for different 2D elevations. This can be realized by extracting 2D elevation’s pattern data from the 3D pattern and using this for the second stage test. 
Figure 1 shows the spherical coordinate system we used in the test and this figure shows the elevation examples for 30 and 90 degrees. Figure 2 shows the measured throughput for six different elevation angels of [0:30:150]. In this test eNB setting is similar as [2] and eNB antenna pattern is same as proposal [3], the UE 3D pattern is from reference antenna of Band13 Good, and the configured channel model is SCME Umi.
Figure 2 shows that for this reference antenna although the performance difference for most elevations is within 2~3dB, the performance of elevation 0 is about 4~5dB worse than others, which demonstrates that even for this well-designed Good reference antenna, there still has large performance diversity at different elevations. 
Another observation is that Motorola published their LTE radiated data throughput measurements by adopting reference antennas in [4], comparing the throughput of elevation 90 in Figure 2 with the Good (green one) in Figure 11 of [4] (reproduced below Figure 2 here for convenience). The results are very similar and compare the same elevation of the same reference antenna, but with different methods: Agilent used the two-stage method, while Motorola uses the Multi-probe method.  
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Figure 1. Spherical Coordinate System Used in Test
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Figure 2. Throughput Performances on Different Elevations
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MIMO OTA measurement throughput results for B13 reference antenna copied from COST IC1004 TD (12)03069.

3. Conclusions 

This contribution has shown that the MIMO OTA performance of a Good reference antenna in a 2D field varies over a 5 dB range which implies that rotation of the device in the elevation plane is required to approximate the performance in a 3D field. 

As shown in [1] evaluation of an antenna’s true 3D performance can either be achieved by measuring at multiple elevations using a 2D field or directly by creating a 3D field.
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