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1. Introduction

In the recent RAN4-66AH in Munich for the MIMO OTA group, the rapporteur listed a variety of conclusions and action items [1].  This contribution addresses two of these items:
· 12.
Temporal correlation figures for SCME UMa and UMi models presented by Azimuth do not correspond to expected behaviour. Azimuth will double check that (1g)
· Chair: would it be possible to validate the correlation and geometric implementations from section 3 in the contribution? Results should match.  (Regarding R4-66AH-0016 discussion)

2. Temporal Correlation
In [2], in answer to a question about the temporal characteristics of the isotropic model, the following response was provided:
We are assuming you are referring to the temporal characteristics of the fading.  Under the conditions of the model described in [reference [4] of [2]] (no motion in the chamber), the Doppler spectrum is determined by the channel emulator fading.  A plot of the autocorrelation is presented below:
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This figure is computed from the time autocorrelation of the fading produced by the channel emulator in the setup.  It is the autocorrelation of the fading for the classical fading spectrum for mobile communications described in [3] and referred to by many other authors, of which [4]-[8] represent a small sampling.  The plot in the figure approximates 
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, which is exactly the expected behaviour for a correlation-based implementation of an SCME model.
It should also be noted that this temporal correlation has no dependence on mobile direction, unlike that of the ray-based implementation of the SCME model.
3. Geometric vs. Correlation Validation
The question about validating the correlation and geometric implementations from Section 3 of [9] is a valid one.  Even though it is assumed that the two representations are equivalent [10], it’s definitely worthwhile seeing a worked example.

The task is as follows:

1. Specify a common set of antenna arrays and propagation conditions

2. Compute the MIMO correlation for both the geometric- and correlation-based methods
3. Compare MIMO correlations from each method

For this paper, the antenna arrays selected were the cross-polarized dipoles described in [10] for the BS array.  For simplicity, the same array was chosen for both the BS and the MS.  A more interesting comparison, in which the MS antennas are the CTIA reference antennas, will be considered in a later contribution.
The method of computing the correlations for the correlation-based model is taken from Section 3 of [9], and the SCME model is the UMa “narrow” parameter set with the –15 degree shift in all angles of departure.  The XPR used was 7 dB, not the 9 dB figure specified in [10].  This is due to an error, but does not change the validity of the comparison because the value was the same in both implementations.  The correlation for the geometric model is the sample cross-correlation computed from channel samples.
The graphs below show the first and second rows of the channel correlation matrix, versus tap index.  Identical paths are color-coded; the correlation-based method is marked with a circle, the geometric method with an “X”.  The left graph shows correlations for row 1 of the matrix, signifying the correlation between TX1-RX1 and all four other paths.  The middle graph shows row 2 of the matrix, signifying the correlation between TX2-RX1 and all four other paths.  The right graph shows row 3, signifying the correlation against TX1-RX2.
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Overall, there is good agreement.  Many points match very closely.  In a few places, deviations are up to 10%.  Lack of time prevented these specific cases from being investigated.  One possible culprit would be a correlation dependence on the mobile direction.  Another possibility is insufficient realizations of the geometric model.  Finally, one cannot rule out programming error.  These possible causes should be investigated before drawing any negative conclusions.
4. Conclusions
This contribution addresses two action items coming out of the Munich MIMO OTA ad hoc [1].  It is hoped that the responses herein resolve these action items and help text proposals related to the isotropic channel model to be accepted by the committee [12], [13].
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