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Transmission Performance of 960 Gbps WDM Signals Depends
on Dispersion Compensation Configurations
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Abstract

An investigation has been carried out, by computer simulation, to evaluate the impact of dispersion
compensation configurations on 960 Gbps wavelength division multiplexed (WDM) system with optical phase
conjugator (OPC). The considered dispersion compensation configurations in this research are conventional
one-end type and bi-end type. One-end and bi-end type are made by using one dispersion compensating fiber
(DCF) and two DCFs to decrease dispersion accumulated in one single mode fiber (SMF) span, respectively.
It is found that bi-end compensation configuration offers the equal performance with that of one-end
configuration in WDM system with residual dispersion per span (RDPS) of 400 ps/nm if net residual dispersion
(NRD) had to be optimized in each cases.
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2} (GVD; group-velocity dispersion)2 HAF
o} Zeimio] 918 A Dole] ¥
£+ (DCF; dispersion compen- sating fiber)©]|
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WDM; wavelength-division multiplexing) A]Z~%}
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H 459 WDM AEY AE s AL +2
9] one-end T-%2] DM©] d-&H WDM A% A]2H
ANxe) Ag Ao Hlus Faf AVREE

u& e RZE 3} 40
Gbps2] RZ Ad 2470 22} ITU-T G.694.1914 7F
A8t 1,550 nmF-H 1,568.4 nm7}A] 100 GHz 744
o] 247 o2 B AFEE AR St
(Wb & D552 960 Gbps). A% P29 F A%
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one-end T-Z9} bi-end +Z EF SMFE T+ A$2 2
ato] 10709 4 B 73 (e A 7R
TARY SMFY) 2] 14,5 F A% 2% 100 km
2 AR, FA AlF Dy e 17 ps/nm/km, $=4
AT agpe 02 dBkm, BIAE AlF vg e 135
W-1 km-1(@1,550 nm)Z 7138kt mabs 7k J
A AR FHE F AR 1,700 ps/m (= 17
psmm/km x 100 km)o|th. Zg]a BE 7oA DCF
o) B2 AG Dype <100 psam/kmE, £4 Al
apoe 0.6 dBkm, BIAE A 4,5 506
W-1km-1(@1,550 nm)Z 71833tk

A T F Yo B2F (RDPS; residual dispersion
per span)©] 0 ps/nm$l 7%~ 18 1(a)2] one-end FEY
= OPC A9 2dARE sHA 7= 2 100
kme] SMFolA ZA % EAFE 1,700 psinmE 17
km®] DCFE SMF $Fell o] EAFsfal, OPC $-9] 6
WA FHEE oiA 7R E 17 kme] DCFE
SMF Hol| Fo] Bdsle #+22 31t v 19
1(b)] bi-end FEj= OPC A2} 2HATE 5HA T
7k OPC $-9] 6 F7HEE] oA #1747 B
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(a) link setup of conventional (one—end) type
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{b) link setup of bi-end type
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Fig. 1.Configuration of optical transmission links.
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Fig. 2.Dispersion maps of optical transmission links.
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a9 1914 $217] Tx= 40 Gbps =9 #3X 7
3l glo]A to]Q= (DFB-LD; distributed feedback
laser diode)Z 7FH3I¥a, ZZte] F4 HFS
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(% 0.8 nm) 7402 15684 nm7tA] TFsIATh
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4>39H] (ER; extinction ratio) 10 dBS] RZ &2 22}
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x 1. lDCFa lpregl- lpost
Table 1. I e 1, and

pre post
l NRD = 0 ps/nmZ
RDPS .
Type per ?—]-E‘* l pre 94—
[ps/nml] [km]
pr)sf [km]
0 one-end 17.0 17.0
bi-end 85 17.0
40 one-end 16.6 186
bi-end 8.3 186
100 one-end 16.0 21.0
bi-end 8.0 21.0
400 one-end 13.0 33.0
bi-end 6.5 33.0

AA AEE 3l AT opce R 3
O]-[11]eA ¢ FLe febrElE Zt= HNL-DSF
(highly nonlinearity-dispersion shifted fiber)E 1413
Wiz 2E 7Rz wdYsdn 1eu 44
RxE 5 dBY] F& AFE z= A4 FF7], 1 nm
tHE9] 7 ZH, PIN tho]2=, WE Y- Fe 9
P2 A9 e wE JEE 749 A3 A9
(direct detection) W29 FA17]2 A3 TE 4
A YPIGEL 065x BIESE 7HE33T

FA%5 932 Ba) 43} 04 G3) 99

AoRA Astehs 7 AdSe WA H2PA
%2} (NLSE; nonlinear Schrédiger equation)ol] 2J3f 3
ek NLSEE @Al £ 3+l (SSF; split-step
Fourier) 7]'Holl w2} A& o] sFATH13].
A2R e s £4L 3ol b il Ad

T4l sl 7HE YA yehde FHot A9
d& 9'd¥] (EOP; eye opening penalty)2} Q-factor
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& Fao A7 A $A A5 E

EOE olghe} 2ol Hojsiny.

Hﬁrﬁ &l

1
xg_,_
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o714 Pave F 4159 Hit A&, PImind BX&
‘19 HA Ho|il POmax-> H2 0] Hf A
o|th,

Q-factor= o}zl 2] (3)2.2 HojHTi14].

Q— factor[dB) = 20log(v2erfc ' (2x BER))  (3)

&]7]%] BERZ HIE o2& (bit error rate) 2 o}2}
9o Aoz HE A1),

\/—2{ (l—c}’s,—r)l”v}] "

O mark

BER = Ti erfa
+

Tieffc \/72{ (T_C;SI)[s,aV}]
OSBL‘B
A7\4 1, AR B A F AF (time-

averaged signal photo currents)©]3L, ¢y 9 ¢ 2
7 wagr)sh 2:ols0)Ne B (e
closures) &, o, o, 7-}” AR e, As-AAR

Z H|E FZ (signal- spontaneous beat noise), AF$1

9= HE AL d A8 58 T3 HA
Ao o] nlz9} Ago]A Aso] 3t FF ol

ot} 10729 BER 16.9 dBS] Q-factorol] AH-8-3}al,
o] hELS EF FAITeA A oy A (FEC ;
forward error correction) 2] & Follg] ALo] 7Fs

gk gholtt [16].
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a9 38 BAS =39 RDPS/F 3 13 2o] A
e 747k 7ZS-olA NRDO| wE FHob ajde]
Q-factorE YERH Z o]tk RDPS = 0 ps/nm¢l 7-5-o
2471 A9 YAF A (Ps)S 9.1 dBmE, RDPS =
40 ps/mm<! 7ol Ps = -9.0 dBm, RDPS = 100 ps/nm
o1 7399 Ps = -8.8 dBm, RDPS = 400 ps/nm<! 74
of Ps = -7.2 dBBmZE 3}A4T} one-end®} bi-end EF
NRDZ} -103} +10 ps/nmZ ZA FoJof Q-factorE =
A 4 e AS & 4 Ak L3 postcom- pensation
BT} precompensation®] ©JS+ NRD A7 o] Q-factor



(a) one—end

(b) bi-end

T8 3. NRDof| w2 #|2t fjEe| Q-factor
Fig. 3. Q-factor of worst channel as a
function of NRD.
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7IE A BRI kel s ¥ T 3
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2 A%E™ RDPSO FHgle] 4 =702 dB
A FolAe A% 2 4 Utk ol 47 NRDE

S=ge) ety =7 A Al15¢d AT 2011 4€

RDPSOl AF#glo] +10 ps/nm¢l AL o3},
3 inline DM A4 839 727} bi-end = A A

¥ 7ol A9 RDPSHE 4741 == one-end TEE
AAE 7ol Mt A Lt A é}o]fﬂ =
Atk F inline DM A% HAY FAH Fx
WDM 22} Q-factor 540 & &S W)X A %_g
A g T

T8 4. RDPSH| 2 WDM Ao Al M
Fig. 4. Received power of WDM channel as a
function of RDPS.
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(b) bi—end

2 5. NRDof| w2 #[et el EOP
Fig. 5. EOP of worst channel as a function of
NRD.
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NRD7} +10 ps/nm F= -10 ps/nmZ A4 29
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74014 EoPE YERItH
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one-end 729} bi-end TZ EF NRD = +10 pshmE
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FollA9] EoPE e 4l As 7IES 1 dB
EOPZ}1l 3} one- end 7-%21 7397} bi-end +%
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TE -10 pynm2] HH o2 YA | dB EOP 7|5
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Fig. 6. EOP of worst channel as a function of
launching power.
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CEXINECE
Fig. 7. Allowable launching power of worst channel
as a function of RDPS.
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