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1
Introduction

The following proposals were, among others, captured in RAN4-105 [1] for the enhancement of the Reverberation Chamber (RC) test methodology:
Proposal 2: coherence bandwidth of RC is defined as the frequency range corresponding to a value of 0.5 in frequency autocorrelation, e.g. given by equation 2 in [2].

Proposal 3: harmonization between RC and AC is for a given coherence bandwidth of RC range. The range of coherence bandwidth is [TBD].

Proposal 4: coherence bandwidth of RC should meet or exceed signal bandwidth.
This contribution proposes the method of CTIA 01.73 [3] Section 6.1.2 as the methodology for determining the coherence bandwidth for a particular Reverberation-Chamber (RC) set-up.
2
Discussion

As in [3], the proposed methodology for determining the coherence bandwidth for a particular reverberation-chamber set-up is as follows:

1. Using the stirring sequence chosen for device testing, measure the transmission parameter S21 for each mode-stirring sample n and reference antenna location t. A minimum value of T = 1 reference antenna locations shall be used. The VNA frequency step for this test shall be at most 100 kHz.
2. Calculate the complex autocorrelation function R, given by (1) for each mode-stirred sample nk, at lag i,  over a 100 MHz bandwidth for the center frequency, fc, of each band to be evaluated.
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(1)
Where S21(fj,nk) corresponds to the measured complex S21 at frequency step fj with M frequency points measured within the bandwidth of interest, BW, so that f1 = fc – BW/2 and fM = fc + BW/2. The index nk is the mode-stirring sample (out of N). The index, i, corresponds to one of several frequency step offsets (lags) over the bandwidth of interest (here BW = 100 MHz) where – (M – 1) ≤ i ≤ (M – 1). The frequency lag is given by [image: image3.png]


. The asterisk denotes complex conjugation. For BW = 100 MHz, the complex autocorrelation function will span 200 MHz. The autocorrelation is implemented in most numerical programs. Assuming the S21 data are contained in a matrix called data_complex with M rows of frequency steps and N columns of stirring-sequence samples, a routine may be written as

M = number of frequency steps;

N = number of stir sequence steps;
R = empty matrix for autocorrelation values with size (2*M-1 rows, N columns);
for idx = 1 to N

R_temp = autocorrelation of data_complex over all rows for column idx


(This will be an array 2*M-1 in length);

R(all 2*M-1 rows,column idx)=R_temp. This fills the column of R;
end
The variable R is a matrix of autocorrelation values where the lags are the rows and the columns are still the mode-stirring samples.

3. Average the autocorrelation functions from (1) over all N mode-stirring samples at each frequency point giving the expectation of the N channels. Normalize the expectation values to a maximum of 1. A routine for this step may be written as
R_ave_comp = mean across columns of R;

R_ave_norm = R_ave_comp/(maximum of R_ave_comp);

R_ave_mag = absolute value of R_ave_norm
where R was defined in step 2, R_ave_comp is a vector comprised of the mean of the autocorrelation values over mode-stirring sample, R_ave_norm is R_ave_comp with each element divide by the maximum complex value in R_ave_comp, and R_ave_mag is the normalized magnitude of the mean autocorrelation function.

4. Determine the coherence bandwidth for the current loading condition from the frequency band that exceeds the threshold value. The threshold value shall be 0.5. An example routine may be

Deltafreq = vector of frequency steps that is 2*M-1 in length with 0

as its center midpoint;

midpoint = index of the midpoint of Deltafreq;
threshold = 0.5;

pnt1 = interpolate R_ave_mag versus Deltafreq at threshold

for points with index 1 to midpoint;
pnt2 = interpolate R_ave_mag versus Deltafreq at threshold

for points with index midpoint to 2*M-1;

CBW = pnt2-pnt1;

Where Deltafreq is a vector of lags for the autocorrelation calculation, the interpolation is used to determine the location of the intercept with the threshold at 0.5, and CBW is the coherence bandwidth.

See of CTIA 01.73 [3] Section 6.1.2 for further details.
Observation:

The proposed method, from CTIA 01.73 [3] Section 6.1.2, for determining the coherence bandwidth for a particular Reverberation-Chamber (RC) set-up, is in line with Proposal 2 in [4].

Proposal:

Consider the proposed method, from CTIA 01.73 [3] Section 6.1.2, for determining the coherence bandwidth for a particular Reverberation-Chamber (RC) set-up, to be eventually included in TR 38.870.
3 Conclusion

This contribution makes the following observation and proposal:
Observation:
The proposed method, from CTIA 01.73 [3] Section 6.1.2, for determining the coherence bandwidth for a particular Reverberation-Chamber (RC) set-up, is in line with Proposal 2 in [4].
Proposal:
Consider the proposed method, from CTIA 01.73 [3] Section 6.1.2, for determining the coherence bandwidth for a particular Reverberation-Chamber (RC) set-up, to be eventually included in TR 38.870.
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