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 Optical fibre systems are exhausting their transmission capacity \
 Higher transmission rates for a given optical bandwidth required!
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\V * What is the optimum receiver?

[ OEO ] * |Instead of undoing nonlinearity design
\ Regenerators are an obvious solution a nonlinearity-tailored receiver! J
Receiver split in 2 parts Equivalent channel

ASE noise :
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Residual nonlinear memory

Observable through the pattern dependence of matched filter (MF) output (QPSK case)

— oy
- e

. 323~ _ ey
. S 10 622 ~o_ 11 5-symbol
0.5] S 122 L patterns
il 1 10 0.8} o7 T o 1
X - = \ 0222 2 '}5:13 ¥ = . =00210 BN
£ o QPSKconstellation | z S s - , 200212+
- 061 . 858 ° § s I 110210" .. .002131\
b o - T:: - = = ] 20211. o r' )
-0.5 | ; 3 —symbol N et LR L L . =30210.*", =10213 1
* * 0.4 S - _ .912201 _ 7 04! \\ .30211 230213 _/I
patterns TT--____-%= - - S v
-1 ' - - ' ' L L S . _ -
-1 -0.5 0 0.5 1 0.4 0.6 0.8 1 0.4 0.6 08~ "~ 1
Re(r,) Re(r,) Re(r,)
/ Detection strategies \
@ MF+ Maximum Likelihood (ML) @ MF+Maximum Likelihood Sequence Detection (MLSD) @ Rectangular low-pass filter (RLPF) + MLSD
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k NOT accounting for memory but NO sufficient statistic accounting for memory: OPTIMAL! /

Results (32 Gbaud, Single Span, Single Polarisation QPSK)

Uncoded BER vs. TX Power @ 350 km Achievable Rates vs. Distance
SNR [dB]
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Conclusions

* Fibre nonlinearity (if decoupled from ASE) is detrimental only if detection is not properly matched to it

5 * Nonlinearity-tailored receiver : 50 km longer distance or 125% higher transmission rate y




