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.. SignaProcessin@ptimizationdor CoherentTransceiverg Polar QAM

II. Towardsalow costMIMO architecture foisub-THzD2D application
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Technological Challenges

A The propagatiorchannel:dominatedby theLineof-Sight(Lo§ componentwith severe patlosses

!

Singlecarrier modulation High-gain antennas

A Technological challenges

N[/
High-gain antennas Large sampling rates Oscillator instabilities
Constraints on converters Strong phase impairments

A Problem to address
Y Design of highrate wireless communications impacted by strong phase impairmehts
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n Problematic

How coherent wireless technologies can be optimized for

communications in s Hz frequencies?
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Problematic

How coherent wireless technologies can be optimized for

communications in s Hz frequencies?

A our approach:Dirty RF paradigm
A A singlecarrier coherent 1/Q transceiver: a mature technology

A Digital signal processing optimizations: to cope with hardware impairments

A our objectives:
A Increase spectral efficiency

A Relax constraints on oscillators
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Synopsis

A Objective:Optimize signal processing algorithms for strong phase noise channels

A) Phase noise modeling B) Optimize receiver algorithms C) Transceiver optimizations D) Numerical simulatrions
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Phase Noise Modeling

A Oscillator instabilities corrupt symbols with PN:
iQ irqto

A An efficient model is essential to optimize the signal processing!
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200 GHz Oscillator PN spectrum [5]

A stateof-the-art Performance evaluation Algorithm optimization

Correlated PN modé&b] Uncorrelated PN modér]
| '

accurate simple

A Our contribution®!: A statistical comparison of correlated and uncorrelated PN models
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Model Comparison

log(Sy(f)) log(Sy(f))
A Correlated model - A Uncorrelated mode! -
K- - .
7 A Wiener PN and Gaussian PN A Gaussian PN
K . ) . K < ) .
- A Based on physical modeling of PN - A Mathematically convenient
> A Allow simple optimizations
- og(f) /\ Accurate but complex welf) ple op

Ve

Y Given the oscillator and system parametafghich model should be selected?

i (h(‘ | O ) A OE @1+ model to select

nc [0 A |¥|+ confidenceof the selection
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Model Selection
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A Analyticalcondition8l: The Gaussian PN model should be selected if

L

- i.e. If the system bandwidth is large in comparison to the oscillator corner freqi@hcy
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A Numerical simulations result$: fret. (Hz)
Y Theproposed analytical condition is valid and even sligtlyservative. 1000 e
- . . . . =N = 100
Y An uncorrelated PN model is appropriate for slltiz communications. I = it
:% » : ----- analytical
g 12 1 Mg selected
A Contributions beyond stateof-the-art: | S
Tc‘... My selecles
A Support results on algorithms optimization using Gaussian PN E !
e . . . . . -100 -
A Provide analytical tools for model selection and system specification -
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Synopsis

A Objective:Optimize signal processing algorithms for strong phase noise channels

A) Phase noise modeling B) Optimize receiver algorithms C) Transceiver optimizations D) Numerical simulations
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