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1. Introduction
In RAN#97-e meeting, a new Rel-18 WI (Work Item) on enhancement of User Equipment (UE) Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) requirements and test methodologies was approved [1].
Moreover, the following proposals and agreement were captured, among others, in RAN4-106 [2] for the enhancement of the Reverberation Chamber (RC) test methodology, and more specifically, regarding the coherence bandwidth (CBW) test procedure.
Issue 2-1-2: How to calculate Coherence bandwidth of RC 
Proposals:
· 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] in R4-2300350. 
· Proposal 2: Review and correct the isotropy and CBW test procedure proposal in Annex in R4-2300139. 
Agreements:
· Further check next meeting the above two approaches based on detailed descriptions in TP. 

Issue 2-1-3: Verification procedure for Coherence bandwidth of RC 
Agreements:
· Encourage companies to provide corresponding verification procedure of coherence bandwidth based on the proposed method to calculate Coherence bandwidth in Issue 2-1-2.
· Text Proposals are encouraged for detailed discussion and endorsement.

This contribution discusses different coherence bandwidth of RC definitions.

2. Discussion
Coherence bandwidth (CBW) is the range of frequencies over which a channel response remains relatively constant, within which the channel behaves like a linear time-invariant (LTI) system, and beyond which the channel's behavior becomes frequency-selective and time-varying.
The CBW of a chamber may be obtained by calculating the frequency-domain auto‑correlation R(f) of the time-variant frequency-domain transfer function of the chamber.
This is possible because the chamber can be thought of as a radio-propagation channel, and the frequency-domain autocorrelation –and the corresponding CBW– of a radio channel is obtained from the time-variant frequency-domain transfer function of the channel.
Typically, the time-variant frequency-domain transfer function of the chamber is obtained by means of a vector network analyzer that measures the time-variant frequency-domain S-parameters between two antennas placed inside a chamber. The time-variant frequency-domain transfer function is then given by the S21-parameter, S21(f).
Thus, the frequency-domain auto‑correlation is obtained –for a stationary process– from

where * denotes the complex conjugate of S21n, and the subscript n corresponds to different time-variant samples obtained from paddle stirring, frequency stirring, and/or position stirring.
Note that the above definition is used without normalization by mean and variance, that is, without subtracting the mean and dividing by the variance. When the autocorrelation function is normalized by mean and variance, it may be referred to as the autocorrelation coefficient or autocovariance function.
The frequency-domain autocorrelation R(f) for the different samples is given by

where <…> denotes ensemble average –taken over the n samples–.
CBW can then be defined as a certain bandwidth at a certain threshold of a certain function of R(f):
· The bandwidth can be either defined as half-bandwidth or full bandwidth (which is, obviously, twice as large).
· The threshold is usually defined as 0.5, i.e., at half-maximum of the chosen function, but any other threshold can be chosen, e.g., .
· The function of R(f) can be either the absolute value, |R|, or the absolute square, |R|2, being this last one an approximation of the envelope autocorrelation function.
When defined as the half‑bandwidth at half-maximum –i.e., with a threshold of 0.5– of the envelope autocorrelation function approximated as the normalized absolute square of the ensemble average of the complex auto-correlation function |R|2 –normalized with respect to its peak value–, CBW is usually denoted as Benv,0.5, and it can be used to approximate the RC root-mean-square (RMS) delay spread, τrms, as follows: .
When defined as the full bandwidth at half-maximum –i.e., with a threshold of 0.5– of the normalized absolute value of the ensemble average of the complex auto-correlation function |R| –normalized with respect to its peak value–, CBW is usually denoted as Bc,0.5, and it can be used to approximate the RC root-mean-square (RMS) delay spread, τrms, as follows: .
Theoretically, we have the following relation between the two abovementioned CBWs:

Finally, frequency axis can be linearly interpolated in order to obtain a more accurate CBW, or alternatively, CBW can be obtained as the frequency band from the original data which immediately exceeds the interpolated one.
In [3], it is proposed to agree CBW definition as Bc,0.5, that is, to define CBW as the full bandwidth at half-maximum –i.e., with a threshold of 0.5– of the normalized absolute value of the ensemble average of the complex auto-correlation function |R| –normalized with respect to its peak value–, approximating the integral by a summation, and being its frequency axis linearly interpolated in order to obtain a more accurate CBW, that is, as it is defined in [4], as depicted in Figure 1 below: 
[image: ]
Figure 1: CBW plots based on the correlation function for loading with two different amounts of RF absorbers in RC chamber. The threshold of 0.5 is chosen as shown by the dotted lines. 
3. Conclusions
This contribution discusses different coherence bandwidth of RC definitions.
In [3], it is proposed to agree CBW definition as Bc,0.5 (see Discussion section), that is, to define CBW as the full bandwidth at half-maximum –i.e., with a threshold of 0.5– of the normalized absolute value of the ensemble average of the complex auto-correlation function |R| –normalized with respect to its peak value–, approximating the integral by a summation, and being its frequency axis linearly interpolated in order to obtain a more accurate CBW, that is, as it is defined in [4].
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