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1. Introduction

The reverberation chamber [1]-[2] creates an isotropic environment that represents a very attractive 3D configuration for MIMO over-the-air testing. It has been demonstrated through numerous measurement campaigns that the reverberation chamber can distinguish a good device from a bad device [3].
A recent contribution [4] showed a special example where the throughput curves observed in a reverberation chamber for two different devices were nearly identical, even though the relative orientation of the DUT antennas were very different. In this contribution we shall use two half-wavelength dipoles to demonstrate that, in general, the antenna correlation observed in a reverberation chamber depends strongly on the relative orientation of the DUT antennas. Thus, in general, the throughput curves obtained in a reverberation chamber will change dramatically when the relative orientation of the DUT antennas change (of course, there are special situations like the ones studied in [4] where the correlations remain unchanged).
2. Antenna correlation in a reverberation chamber
In the isotropic environment the correlation between two antennas can be expressed in terms of their radiation patterns as follows
[image: image7.png]Perspective view Side view

z E z





This expression has been derived from theoretical considerations in [5] and validated experimentally in [6] using a reverberation chamber.

3. Half-wavelength dipoles
Figure 1 shows the half-wavelength dipole with sinusoidal current distribution and its radiation pattern. Expressions for the dipole current and pattern can be found in [7, Sec. 8.1.9.9].
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Figure 1: The half-wavelength dipole (left) with sinusoidal current distribution and its radiation pattern (right).
We shall now compute the correlation observed in a reverberation chamber between the outputs of two such half-wavelength dipoles in different relative orientations using the formula in Section 2. First consider the configuration in Figure 2 where the two half-wavelength dipoles (red and blue) are spaced /4 apart. The red dipole rotates around its center point at (x,y,z)=(0,/4,0) in the y=/4 plane. When the angle v is zero and 90 degrees, the two dipoles are parallel and perpendicular, respectively. 
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Figure 2: Two half-wavelength dipoles (red and blue). The red dipole rotates around its center point in the y=/4 plane. The rotation angle is v.
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Figure 3: The correlation between the outputs of the two half-wavelength dipoles as a function of the angle v in Figure 2. 

Figure 3 shows the correlation of the red and blue dipoles in Figure 2 as a function of the angle v. As v goes from zero to 90 degrees, the correlation goes from about 0.56 to zero. Consequently, a reverberation chamber would clearly detect a change in relative orientation of the dipoles.

Next consider the configuration in Figure 4 where the two half-wavelength dipoles (red and blue) again are spaced /4 apart. Now, however, the red dipole rotates around its end point at (x,y,z)=(0,/4,/4) in the y=/4 plane. 
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Figure 4: Two half-wavelength dipoles (red and blue). The red dipole rotates around its end point in the y=/4 plane. The rotation angle is v.
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Figure 5: The correlation between the outputs of the two half-wavelength dipoles as a function of the angle v in Figure 4. 

Figure 5 shows the correlation of the red and blue dipoles in Figure 4 as a function of the angle v. As v goes from zero to 90 degrees, the correlation goes from about 0.56 through zero to -0.12. Again, a reverberation chamber would clearly detect the change in relative orientation of the dipoles.

These numerical examples demonstrate that in general the correlation between antennas in a reverberation chamber strongly depends on the relative orientation of the antennas. Thus, the throughput curves observed in a reverberation chamber will in general be very sensitive to changes in the relative orientation of DUT antennas.
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