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I. Signal ProcessingOptimizationsfor CoherentTransceiversςPolar QAM

II. Towardsa low costMIMO architecture for sub-THzD2D application
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Technological Challenges

Å The propagation channel: dominated by the Line-of-Sight(LoS) component with severe path losses.

Å Technological challenges:

ÅProblem to address:
ÝDesign of high-rate wireless communications impacted by strong phase impairments ?

High-gain antennas Oscillator instabilitiesLarge sampling rates

Constraints on converters Strong phase impairments

Single-carrier modulation High-gain antennas
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Problematic

How coherent wireless technologies can be optimized for 

communications in sub-THz frequencies?
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Problematic

How coherent wireless technologies can be optimized for 

communications in sub-THz frequencies?

ÅOur approach:  Dirty RF paradigm

ÁA single-carrier coherent I/Q transceiver: a mature technology

ÁDigital signal processing optimizations: to cope with hardware impairments

ÅOur objectives: 

Á Increase spectral efficiency

ÁRelax constraints on oscillators

Transmission chain of an I/Q transceiver
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Synopsis

D) Numerical simulationsA) Phase noise modeling

ÅObjective: Optimize signal processing algorithms for strong phase noise channels

B) Optimize receiver algorithms C) Transceiver optimizations
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Phase Noise Modeling

ÅState-of-the-art:

ÅOur contribution[8]: A statistical comparison of correlated and uncorrelated PN models

[8]S. Bicaïs, J.-B. Doré,άtƘŀǎŜ bƻƛǎŜ aƻŘŜƭ {ŜƭŜŎǘƛƻƴ ŦƻǊ {ǳō-¢IȊ /ƻƳƳǳƴƛŎŀǘƛƻƴǎΣέ GLOBECOM2019

Purpose Performance evaluation Algorithm optimization

Model Correlated PN model [6] Uncorrelated PN model [7]

ÅOscillator instabilities corrupt symbols with PN:

ὶὯ ίὯẗὩ▒ꜚ ▓ ύὯ

Á An efficient model is essential to optimize the signal processing!

200 GHz Oscillator PN spectrum [5]
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Model Comparison
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ÝGiven the oscillator and system parameters: Which model should be selected? 

ÅLog-Likelihood Ratio: Model comparison for PN observations ꜚ ‰Ὧ ▓

ɤȾ ÌÎ
ὴꜚ ὓ

ὴꜚ ὓ

ÅCorrelated model ╜╦:

ÁWiener PN and Gaussian PN

ÁBased on physical modeling of PN

ÁAccurate but complex

ÅUncorrelated model ╜╖:

ÁGaussian PN

ÁMathematically convenient

ÁAllow simple optimizations

Å ÓÉÇÎɤᵼmodel to select

Å ɤᵼconfidence of the selection
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Model Selection
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ÅAnalytical condition[8]: The Gaussian PN model should be selected if 
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- i.e. If the system bandwidth is large in comparison to the oscillator corner frequency ὪḺὄ

ÅNumerical simulations results[8]:

Ý The proposed analytical condition is valid and even slightly conservative.

Ý An uncorrelated PN model is appropriate for sub-THz communications.

ÅContributions beyond state-of-the-art:

ÁSupport results on algorithms optimization using Gaussian PN

ÁProvide analytical tools for model selection and system specification

correlated uncorrelated
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Synopsis

D) Numerical simulationsA) Phase noise modeling B) Optimize receiver algorithms

ÅObjective: Optimize signal processing algorithms for strong phase noise channels

C) Transceiver optimizations
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