Nonlinear Equalization

Decision-Feedback Equalizer
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Coefficient Optimization

¢ Minimize MSE
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Example: 2 taps

* For the channel F(z) = fo + f12""
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Example: Exponential Decay
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Error Probability (cont.)
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Predictive DFE
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Design of Predictive DFE

* Noise spectrum at the output of feedforward filter
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Design of Predictive DFE (cont.)

*  With predictor o0 _
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Tomlinson-Harashima Precoding
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Tomlinson-Harashima Precoding (cont.)

* The output is

V(z) = A(2) F(z)+ W(2)
= [1(z) + 2MB(z)] + W(z)

No ISI at output
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Turbo Principle

Turbo codes get their name because the decoder uses
feedback, like a turbo engine.
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Turbo Equalization

L%(x) LPw LP(xn

Interleaver

L7y
Lo il
Received | Demodulator Map MAP Clutput
gy Deinterleaves i [
e (WMF) equalizer LE G iterieave; LEG" decoder [ decisions

Pr(u;, = 1|channel output)
L(x)=1 !
( ) Pr(u; = -1

channel output)

Performance of Turbo Equalization
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