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1 Introduction 
The WF [1] includes the following information related to AC Chamber (AC) test methodolog:

	Su     2.1.1 Sub-topic 2-1 Rationale aspects for RC
Issue 2-1-1: Isotropy definition for RC system
Agreements:
· Use isotropy definition (d) given in equation B.1 of [IEC 61000-4-21: EMC, Part 4; Section 21] with a pass/fail limit of 3dB for frequencies between 0.4 GHz and 6 GHz. 
· Test zone definition must maintain ½ wavelength from conducted surfaces of the chamber. 
· Companies are encouraged to bring data-based study to define the impact of single TPMI on the TRP measurement, including the metric’s efficacy.



As previously stated on [2, 3], real Reverberation Chambers (RC) might not fulfill isotropy requirements to achieve the statistical uniform test enviroment.

Observation 2 :
Isotropy is a characteristic of chamber implementation, but is only valid over a distribution of stirring samples. 
With isotropy in RC we refer to a uniform distribution of incident planar waves over the full sphere over a stirring sequence. In an ideal reverberation chamber, every angle of incidence, every polarization state is equally probable. The average power from every direction is equal. With this condition, the effect of antenna pattern disappears and the measurement results become independent of the DUT position and orientation.  It is important to note that isotropy can only be the case as a distribution over a stirring sequence. At each mode stirrer state the field environment is not isotropic.
Isotropy, as a characteristic of the RC chamber is an important benefit of tests that are defined relative to total spatial radiation or total spatial reception, such as TRP and TRS. Yet isotropy implies a theoretical measurement state; in practical reverberation chambers the isotropic condition is approached but not fully realized.
There is no practical way of observing the isotropy directly. But the influence of deficient isotropy on measurement results can be determined. It is usually determined by repeating a measurement with a reference antenna in various positions and orientations. CTIA defines a procedure with 12 positions/orientations of a reference antenna inside the defined test zone. The standard deviation between the averages of these measurements gives a measure of how much uncertainty is created by deficiency in isotropy.





















2	Discussion

One of the main reasons for such characteristic of real RC is related to the fact that has a lower Coherence Bandwidth (CBW). To enable tests adopting modulated signals, the RC receives strategically placed absorbers; also known as  “loading”;  to enable a frequency-flat channel response, increasing CBW consequently reducing the demodulated signal distortion.

The work done in [4, 6] provides detailed methodology and measurement results done in real RC where the variation of CBW, RC transfer function (Gref) and Standard Deviation was analyzed at microwave and millimiter-wave frequencies. These parameters were calculated under six RC loading conditions (0 absorber, 1, 3, 6, 10 and 14 absorbers). This work demonstrated that spatial uniformity deterioration was observed in every RC loading at different levels, directly proportional to the number of absorbers. It also demonstrate that at microwave frequencies (0.65 – 3.5GHz, most of FR1 bands) different loading condictions contribute for a significantly high standard deviation. Without addressing such undesirable side-effect of increasing RC CBW, measurement results will vary depending on RC implementation, or even dependent on DUT location.


Observation 1:		The RC loading technique adopted to to increase CBW therefore flattening the frequency response, if not properly accounted in the stirring sequence design, may have negative impacts on the chamber’s behavior, as it decreases spatial uniformity and increases chamber anisotropy.

Undertanding that RC chambers will lack spatial uniformity in the presence of loading, is also true that not only the physical placement of absorbers but the chamber dimensions, stirrers, stirrers range of motion, stirrers sequence etc, needs to be take into account in order to mitigate te RC loaded lack of anisotropy.

Observation 2:		The technique used to mitigate the lack of isotropy in loaded RC is chamber dependent, therefore a test method that ensures RC isotropy or spatial uniformity shall be valid to all RC configurations.

The reference in [1] relates to the adoption of equation B.1 from IEC 61000-4-21 [5] to validate the RC isotropy:
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However, in the same reference [5] the test condition required to calculate the equation B.1, defines that RC should be tested with all artefacts removed including the loading:
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Observation 3:		The proposal for RC isotropy validation on [1] is inadequate for loaded RC chambers, therefore, can’t guarantee spatial uniformity on RC chambers modified to increase CBW, condition to test modulated signals.

Proposal 1:		The current method proposed to validate RC isotropy or Spatial Uniformity is not sufficient for a proper characterization of a  RC loaded with absorbers to achieve proper Coherent Bandwidth, which is a pre-requisite to test modulated signals. Another RC Isotropy or Spatial Uniformity validation method compliant with loaded RC shall be determined prior to move forward with RC alignment test efforts, e.g.: Standard Uncertainty on RC Transfer Function (uref) [4].
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Using the data from Step (5), normalize each of the maximum E-field probe

measurements (i.e., each of the 8x3 = 24 rectangular components below 10 fg and 3x3
= 9 rectangular components above 10 f,) to the square-root of the average input power:

- E
Ex,y,z: Max x,y,z (B.1)
\/anut
where
Emax x,y,z 18 the maximum measurement (in V/m) from each probe axis (i.e., 24 or 9
measurements) across all generated tuner positions,
l::X,y’Z is the normalized maximum field (in (V/m)/W095), defined as the maximum
measurement from each probe axis data divided by the square root of the
input power, and
P,nput is the average input power (in W) to the chamber during the tuner rotation at

which Epax x,y,z Was recorded.
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B.1.2 Field uniformity validation

The following steps are necessary.

(1) Clear the working volume (i.e., remove test bench and any other artefacts, whether or
not they load the chamber) and place the receiving antenna at a location within the
working volume of the chamber as outlined in the notes of Figure B.1. Set the amplitude
measurement instrument to monitor the receive antenna on the correct frequency.
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