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Abstract
monitoring range is proposed based on a two-stage structure for long haul coherent optical communication systems. A

An adaptive and precise chromatic dispersion (CD) estimation algorithm with a large dispersion

coarse estimation of chromatic dispersion is obtained by employing the auto correlation of signal power waveform
(ACSPW) . Afterwards, a precise CD value can be estimated by using the modified constant modulus (CMA) scheme.
Simulation results show that the measured error value is less than 35 ps/nm by using the proposed algorithm, and the
accuracy is improved about four-times compared to the conventional ACSPW algorithm. When the reference error rate

is 107%, the power penalty compared to the ACSPW algorithm is improved by 8 dB.
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Fig. 1 Flow schematic of two-stage adaptive CD estimation algorithm
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Fig. 3 Simulation model of PDM system for signals with higher-order modulation
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Fig. 4 Constellations of signals before and after compensation using two algorithms. (a) Original signal of X polarization;
(b) compensated signal of X polarization using the ACSPW algorithm; (c¢) compensated signal of X polarization
using the new algorithm; (d) original signal of Y polarization; (e) compensated signal of Y polarization using

SPW algorithm; (f) compensated signal of Y polarization using the new algorithm

1106006-3




2 i

AR ARG 2850 - i 56 e 2RI 8% (PD) 13 Bl A5 5
HiL {5 5 o B e 8 (ADO) #E 4T A% R A B
KA DSP e b (i P A9 2% B 3 (0 HIR
VR X R B ) R AR CD (H AT Al H A2 . X
LS AR IVREN: | QSR iR S YW E | 253 i & il
16 ps/(nme+km).0.2 dB/km #1 1. 267 W 'ekm ',

K4 O #E 2 R AE — 0. 985 dBm &4 T,
ACSPW B3 58 5 s b B 5 i R R P . DA 4
() A A LLF h5UIR 15 5 2844 1000 km B A5
fr ) i T E A R S A SR ek A,
1M 53 Bl ik ACSPW 5532 DA B A SR ik ab S, ]
DA Je BT DUA B AT A S . X EE (b)Y L (o) A
FeCe) (D AT LU H B 5k A 62 100 2 e ] B 4, 30
B 0, 50 T S im0 72 S o 158 1 AF 2tk b £
R AT LA A 1S ) QPSK 55 .

E 5 a5 ACSPW Bk 7E 200~3000 km
BAROGET A5 i, B T Ry —0. 985 dBm 14T,
A 30 B E R AL TS BE XS LI . 18 5 () S A )

LR BT AN S A T o B 5 52 PR (A X L 1
AT LA 31 Bk 5 S BB AR 230, U B SR 1 A o
R EE LA s 18 5(b) BT H 1k 5 ACSPW B
fli TR 22 (E 6 E B W] L& 3 ACSPW B34k 31 1Y)
REME R R RR R REE ., XL
PLE T (O AR RE Bl an . LhRe ol £=28 G.f5 5 =
BORKE £.=56 G, T.=1/f.=17.85 pssz=n* T.,
W« (53 BN 17,85 ps, JEET A (3) 204 575 5
SREHU /R 2 80 ps/nm, i B A B THE
LS BR A 2 B 5 B IR 25 . LR R ) B
TR BE A 8 e KRR 25 (8 129 ps/nm, #K 1 i 2
TR R 2Z VB H O —8 ps/nm #]+35 ps/nm,
BERRREE Bsi/N T 822l R THE S RS .
T A T A MU D AR R B PR R L AR N A T A% A
1000 km J5 B %% 2% (BER) , & 6 iR, £S5 %
BRAGEER 1071 X L2 48 ACSPW 3 55 12 1) 1y %6
fiksE 8 dB. X RUME S R B TR KRS,

Kl 5 PDM-NRZ-QPSK R ZA [ E T @R I 25

o () BRI EEAG T+ 09 (A (E 5 L PR (B X LI £k 5

Cho) 7 7o B0 6 €0 A 158 22 1 X L T 4%
Fig. 5 Results of CD monitoring for PDM-NRZ-QPSK system with different f{iber lengths. (a) Comparison of estimated CD results

using two algorithms with the real CD values; (b) comparison curves of the CD estimation errors for two algorithms
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Fig. 6 BER curves using two algorithms
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