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Recent trend towardsspectrally-e cient ber-optical systems

In This Talk ...

Deterministic code construction that recovers product codes, staircase
codes, and block-wise braided codes as special cases

Rigorousdensity evolutionanalysis overparallel BECs
Application: Bit mapper (interleaver) optimization for coded modulation
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Bit mapper A determines the allocation of coded bits to channels

A: K M matrix, where entriesay,q denote thefraction of bits from the
k-th VN class that are allocated to theg-th BEC

E ectively, coded bits from di erent VN classes are transmitted hrough
virtual BECs with erasure probabilitypx, where

X
P« = kg Pg
q=1

Example: baseline/uniform bit mapper whereay,q = 1=M for all k; q
=) all virtual BECs are the same
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of the parallel BECs

c is admissableif lim-y xi(;;) =0 for all i;t (successful decodingvith
high probability)

For a given code and bit mapper, one may then de néareshold regions
Simpli cation: e ective channel qualities arelinearly parameterizechy a

Ck = chx;

with xed bk
In this case, one may de nelecoding thresholdsas usual:

c=supfc> 0j I||lm xi(;;) =0 foralli;tg

DE for Det. GPCs with Higher-Order Modulation | C. Hager, A. Graell i Amat, H. D. P ster, F. Brannstrém 9/13



Application

800 CHALMERS
Spectrally-E cient Communication

ber-optical
link

DE for Det. GPCs with Higher-Order Modulation | C. Hager, A. Graell i Amat, H. D. P ster, F. Brannstrém 10/13



Application

800 CHALMERS
Spectrally-E cient Communication

signal-to-noise ratio
= E[X 2]=E[2?]

DE for Det. GPCs with Higher-Order Modulation | C. Hager, A. Graell i Amat, H. D. P ster, F. Brannstrém 10/13



Application

800 CHALMERS
Spectrally-E cient Communication

signal-to-noise ratio
= E[X 2]=E[2?]

multilevel signal constellation

DE for Det. GPCs with Higher-Order Modulation | C. Hager, A. Graell i Amat, H. D. P ster, F. Brannstrém 10/13



Application

800 CHALMERS
Spectrally-E cient Communication

signal-to-noise ratio
= E[X 2]=E[2?]

by ——
: I S \%
by ——

modulator

000 001 011 010 110 111 101 100
b b b 4 b 1 b

DE for Det. GPCs with Higher-Order Modulation | C. Hager, A. Graell i Amat, H. D. P ster, F. Brannstrém 10/13



Application

800 CHALMERS
Spectrally-E cient Communication

signal-to-noise ratio
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bl ] [ 61
: %’# 1 :
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modulator minimum-distance
symbol-by-symbol detector
(no soft information)
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Spectrally-E cient Communication

parallel channels

R e . P : o

demap.

BEC analysis (alternatively, assume
no decoder miscorrections)

Approximate setup: parallel binary symmetric channels (BSCs) with

di erent crossover probabilitiesps, ..., pm
Nearest-neighbor approximationpx  bp( ), be = M 2% =" 1),
r 1
M o1 3

Recalllinear parametrization px = chk=n =) = p (c=n)
Example: thresholdc = 10:63 and M = 4. For n = 1600, waterfall region
expectedat = p (c=n) 26:11dB
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Problem Formulation ([Richter et al., 2007], [Cheng et al., 2012],)...
Optimize the bit mapperA for a given code and signal constellation J

For illustration purposes, we considerregular half-product codeswhere
=1, 5=0:667, §=0:333 5) K =3 VN classes

Signal constellation: 16-PAM (256-QAM) =) M =4 distinct channels
Heuristic threshold maximization viadi erential evolution algorithm
Validation with n = 1600 and = = 50 iterations
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