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Sidia Research

* Topics where Sidia has published

* MIMO detectors

* MIMO antennas

* Massive MU-MIMO systems
 Beamforming

* mmWave systems

* UE power consumption

* Machine Learning applied to LTE networks
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Introduction

e Scope: MIMO detectors over impulsive noise. Traditional detectors
depend on second-order statistical noise assumptions (Gaussian
noise). They suffer severe degration over non-Gaussian scenario.

e Goal

 Analyze the performance of traditional MIMO detectors over non-Gaussian
noise scenarios.
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MIMO System
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Impulsive Noise

* Example of impulsive noise (with high impulsiveness)
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Impulsive Noise

* Symmetric a-Stable (SaS) Model
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Impulsive Noise

e Gaussian Mixture Model (GMM)
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MIMOQO Detectors

* Maximum Likelihood Detector (MLD)
Y — Z Borin Sn
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* Minimum Mean-Square-Error Detector (MMSE)
Svnvse = Wiy, J(W) = El||smmse — Wy, |7

* Inverse Channel Detector (ICD)
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Results

* MIMO detectors performance comparison among the noise models.
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Results

* Impulsiveness evaluation based on the noise parameters.
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Conclusions

* We concluded that the MIMO detectors have high error rates in impulsive
noise scenarios making them infeasible for current wireless systems.
Depending on the noise power (GSNR), the detectors work well for
impulsiveness levels that are not too severe. The detectors can be more
sensitive in relation to the impulsiveness level represented by their
parameters. Studies in impulsive noise scenarios must pay attention for not
only the GSNR value, but also for the impulsiveness level considered and
how it impacts the detectors.

e Future works

* Investigate the Gaussian mixture model including the number of Gaussian
components and its effect in impulsive noise fitting;

* |Investigate adaptive detectors based on the impulsiveness parameters.
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