
Appendix F: Anechoic Chamber Specifications and Validation Method

This Appendix presents the specifications for the shielded anechoic chamber and the validation methods.

F.1 Shielded anechoic chamber specifications

Before measuring the test site characteristics in the presence of the antenna positioning system, the shielding effectiveness of the enclosure and the quiet zone level must be measured.

To avoid environmental perturbations the measurements must be performed in a shielded enclosure, preserved from electromagnetic disturbances coming from electromagnetic environment (Radio and TV broadcast, cellular, ISM equipment, etc…). The shielding effectiveness recommended to be tested according to the EN 50 147-1 standard in the frequency range of 800 MHz up to 4 GHz.

The recommended level of the shielding effectiveness is -100 dB from 800 MHz to 4 GHz. 
Testing of the shielding effectivenss can be performed either before or after the installation of absorbers.

	



F.2 Quiet Zone reflectivity level validation

The performance of anechoic chamber is typically evaluated from reflectivity level 
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 in the quiet zone. Reflection level is defined as power ratio of all summed reflected signals 
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 to direct signal 
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To evaluate the quiet zone reflectivity level, the contribution of absorbing materials, the antenna positioning system and other constructions in the anechoic chamber should be measured. Two most common methods for measuring the reflectivity level of the quiet zone are Free Space VSWR Method and the Time Domain Method. Traditionally these measurements have been accomplished by using high gain horn antennas. Studies have shown that using horn antenna can give about 14 dB lower reflectivity levels compared to use of dipole antenna [App.F ref.1]. 
To measure accurately quality of the quite zone in anechoic chamber one must use an omni-directional antenna. Near omni-directional three axes field-probes are available with fibre optic connection thus minimizing cable effects. Because sensitivity of field probe is limited one must carefully check that the field probe is operated at least 6dB above the noise floor of the probe.


Note: The quiet zone evaluation should be performed with the antenna positioning system in its place, in order to include its effect on the reflectivity level.

F.2.1 Description of a practical method for Quiet Zone characterization

In the following, a practical version of the Free Space VSWR method is presented [App. F ref.2].
In the Free Space VSWR method the quality of quite zone is measured from amplitude ripple caused by reflections inside the anechoic chamber. Phase variation of the direct signal and the reflected signals is obtained by moving a field-probe in the quiet zone. Amplitude ripple in the quiet zone is caused by this phase variation of reflected signals and the direct signal from antenna. The figure 2 below shows seven measuring positions. 
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Figure 2 Measurement positions with 150mm separation

In each of the seven-measurement position amplitude of power received by field-probe 
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is index of measuring position. Variance of measurement distance to the antenna from field-probe in different measurement positions can be compensated by following equation:
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is distance to centre of quiet zone from the antenna
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is uncorrected measurement value from point 
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The sample standard deviation of the electric field in the quiet zone can be calculated from these distance corrected values or directly from the measured values with the following equation:
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 is number of measurements positions
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 is dB average of all 
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Standard deviation of electric field

To obtain more accurate picture of quality of quiet zone, measurement described in previous chapter can be done from multiple directions and polarizations. Doing free space VSWR measurement from different directions in 15-degree separation for elevation and azimuth we get 264 standard deviation values in both polarizations (
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where 
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 is number of angular intervals in elevation,
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is number of angular intervals in azimuth and
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is elevation of measurement 
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This quiet zone quality measurement should be done at all the frequencies used in measurements.

[App.F ref.1] Kefeng Liu “EMC Products: Chambers” Conformity 2005 – The Annual Guide, 6th edition.

[App.F ref.2] “Description of the improved Quiet Zone characterization”, TSG-RAN4 #37 document, R4-051326, Source: Nokia, Seoul, Korea, November 7th – 11th, 2005.
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