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Introduction
Different test facilities have been developed to carry out EMC tests, including anechoic chambers, Transverse ElectroMagnetic (TEM) cells, shielded rooms and reverberation chambers. This contribution aims to analyse the use of reverberation chambers in EMC testing. 
Discussion
2.1. Reverberation Chamber (RC) definition 
According to [1] a reverberation chamber is “an electrically large, highly conductive cavity or chamber, furnished with a mechanism for altering (stirring) its modes, to perform electromagnetic (EM) measurements (both emissions and immunity) on electronic equipment”. The purpose of stirring is to change the electromagnetic field distribution within the chamber providing a statistically isotropic and uniform field environment for the duration of EMI measurement and testing.  “Any facility that fits this description can be considered a reverberation chamber (also called a mode-stirred chamber or mode-tuned/mode-stirred reverberation chamber or stirred-mode cavity). However, other conditions may need to be fulfilled before such a facility can be used with acceptable low uncertainty” [1].

For more than 50 years, research on electromagnetic reverberation chambers has been performed and has provided a better understanding of methods of operation and analysis. Reverberation chamber has been employed for radiated emission, susceptibility testing of electromagnetic equipment, channel/propagation modelling and immunity testing. In particular, significant progress has taken place since 2003, when the IEC published its Standard 61000-4-21[1] that calls for the use of the reverberation chamber for EMC testing.

Some of the advantages of using reverberation chambers are [2][3]:

· No need for any absorber which might lower the costs per square meters compared to Anechoic Chambers.
· High conductivity allows for high field levels using moderate input power;
· In a RC test the Electromagnetic environment (EME) is statistically isotropic and randomly polarized. This EME provides an all aspect angle test with a predictable uncertainty. 
· The EME in a RC is statistically uniform over the working volume. This provides significant advantages for a complex EUT. The uniformity also permits immunity testing of multiple EUTs simultaneously.
· RC can provide the most realistic simulation/equivalency for electronics functioning within a cavity—such as an aircraft, a room, or a cabinet.

Observation 1: IEC recognizes the use of reverberation chamber as method for EMC testing. 

Observation 2: Different authors recognize the potential benefits/advantages of using reverberation chambers for EMC testing.

2.2. Reverberation Chamber Characteristics

In general, a reverberation chamber is a shielding enclosure (with perfectly conducting walls) whose smallest dimension is large with respect to the wavelength at the lowest useable frequency (LUF). It shall also be sufficiently large to accommodate the equipment under test, the stirrers and the measurement antennas. The chamber is normally equipped with a mechanical tuning/stirring device, whose dimensions are significant fractions of the chamber dimensions and of the wavelength at the LUF. When the chamber is excited with RF energy, the resulting multi-mode electromagnetic environment can be “stirred” by the mechanical tuner/stirrer. The resulting field is statistically uniform, statistically isotropic (i.e., the energy having arrived from all aspect angles) and statistically randomly polarised (i.e., with all possible directions of polarisation) when averaged over a sufficient number of positions of the tuner/stirrer. By “sufficient number” is meant the number of tuner steps that is required to yield the specified field uniformity. [1]
 
When a linear receiving antenna is placed inside the working volume of a well-stirred chamber, its averaged received power throughout the rotation of the stirrers should be unaffected about its polarization, direction, and position. These are the isotropic, non-directional, and uniform properties of the ideal chamber. There are criteria for the quantitative evaluation of the statistical parameters of a working chamber. One often-used criterion is the Chi-square hypothesis: the power received by a linear antenna during the stirrers’ rotation should follow the Chi-square distribution within two degrees of latitude. Another criterion is the field uniformity: the maximum values of x, y, and z components and the root mean square (RMS) of the electric field over stirrer’s rotation should be uniformly distributed within the working volume. Many standards, site a degree of tolerance, which the standard deviation of these maximum values cannot exceed. 

Proposal 1: To explore the requirements to include Reverberation Chambers as alternative method for EMC legal measurements. 
Conclusion
In this contribution considerations on the use of Reverberation Chambers in EMC testing are presented. Based on the observations presented in this document, it is proposed to agree in the following points:
Proposal 1: To explore the requirements to include Reverberation Chambers as alternative method for EMC legal measurements. 
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