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1 Introduction

One key question in the MIMO OTA Study Item is to define the optimum number of antennas inside the MIMO OTA chamber. This contribution presents simulation results showing the quiet zone in terms of number of antennas.
2 Discussion

To reliably evaluate the mobile terminal performance, certain accuracy is needed from the MIMO OTA testing method. The required accuracy can be assured within so-called quite zone. The term quiet zone is used to define the maximum physical area where the DUT can be located. Inside the quite zone, the electromagnetic field is known. Any sized and shaped DUT can be reliably tested when it fits to the quiet zone. 

The number of antennas affect to the accuracy of the MIMO OTA testing method. In the MIMO OTA method it is possible to create virtual angle of arrival (AoA) between the physical antennas by using spatial interpolation. The impact of number of antennas on the quiet zone size can be evaluated by calculating the spatial correlation. 

Figure 1 shows the impact of number of antennas on spatial correlation in one and two dimensions. The quiet zone can roughly be estimated from these figures. According to one-dimensional correlation figure in the case of 16 MIMO OTA antennas, the quiet zone size is 1.9 wavelengths. It is shown by the theoretical (blue) and MIMO OTA correlation (red) curves which match up to this point. In that area, the MIMO OTA testing method creates the desired radio channel characteristics for the DUT. Respectively, in the two dimensional correlation the figure should show circles around the origin. The size of the quiet zone is roughly the same as the size of the largest circle.
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Figure 1. Impact of number of antennas on spatial correlation.

3 Conclusion
This contribution discussed the impact of the number of antennas on spatial correlation. Based on the result, we can say that the optimum number of antennas for MIMO OTA system is 8 if the terminal size is less than 1 wavelength and 16 if the terminal size is less than 2 wavelengths. 
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