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Optimization of Net Residual Dispersion and Launching Power
Depend on Total Transmission Length and Span Length in
Optical Transmission Links with Dispersion Management and
Optical Phase Conjugation
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ABSTRACT

Design rules of optical transmission links with dispersion management (DM) and optical phase conjugation
(OPC) for compensating optical signal distortion due to chromatic dispersion and self phase modulation (SPM) of
single mode fiber (SMF) are investigated in this paper. Design rules consist of optimal net residual dispersion
(NRD) and optimal range of launching power of wavelength division multiplexed (WDM) channels as a function
of total transmission length and span length. In all considered total transmission length and span length, optimal
NRD are obtained to +10 ps/nm and -10 ps/nm for transmission links, which is controlled by precompensation and
postcompensation, respectively. It is confirmed that system performances are more improved and effective NRD for

wide launching power have wider range as total transmission length and span length are more decreased.
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RDPS Loree L [km] Lper Lye o0 L
[ps/nm] |  [km] fkm] [km]

%0 800 13.6 13.0~14.2

0 1,600 13.6 13.0~14.2
100 800 17.0 16.4~17.6

1,600 17.0 16.4~17.6

20 800 11.1 23.0~24.2

250 1,600 11.1 35.5~36.7
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1,600 145 33.9~35.1
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2% Fm F1 [14]elxe} FUsH 2eixE OPC
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W AFje|x Fdgh IAF AHEE wEEhd [, = 80
kme]iZ L = 1,600 km?! -$-Hc} [ g = 100 kmo]
3 L = 1,600 km<l 73-¢<ll*e] EOP BA¢] t%- o
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Ps = -5 dBm(--4—) & Ps =+9 dBm(—A—) in L =800 km, /., = 100 km Ps =-5 dBm(—#—) & Ps =+9 dBm(—") in L = 800 km, /= 100 km
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MV T
48—t \ v/! v 45
a0l R ' u[" 4
LY ¢y i
35 NE VR ] 35
1 4
3.0 G 3.0
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NRD =0 pe/om (-8} & NRD = +10 psfrmn (—Cr-) in L= 1,600 kam, 1., = 80 km
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(a) RDPS = 0 ps/nm, precompensation

NRD =0 ps/am (—8—) & NRD = +10 ps/om (—0—) in = 800 kan, /,,_~ 80 km

NRD = 0 ps/nm (~-#—) & NRD = +10 ps/am (—O—) in L = 1600km,1 =80km

NRD = 0 ps/nm (-4~ & NRD = +10 ps/nm (—A-) in L =800 km, I, " 100 km
o NRD = 0 ps/om (—¥-—) & NRD = +10 ps/nm (——) in L = ]600km,1 =100k

Launchmg Power [dBm]
(c) RDPS =
27 3. A4 NRDE AR A%
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250 psfnm, precompensation

EOP [dB]

EOP [dB]

T 7% 25 NRD = 0 psnm<] 7-$-ollxje] 2ot A
22} EOP9} w)w3lsich

1 dB EOPE A A58 71828, a=lx o] #
ofste] AgoR el oAb AHe WHE FE
AL MY wgjetm Aolsg, 87K |3 72 &
E A Y W E ® 24 Aok 34 RDPSY
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= 1,600 km®] F-% $08 %% ¢4} 2 W) &
Vohe AL & 4 otk

2% 33 % 2F 59 € IR wedANekr ® A
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NRD =0 ps/nm (—@—) & NRD = -10 ps/nm (—C—) in L =800 km, /., =80 km
NRD =0 ps/om (—@—) & NRD =10 ps/nm (2~ in L= 1,600 ki, [, = 80 ke
NRD =0 ps/nim (&) & NRD = -10 ps/ntn (-} i L = 800 km, ,, = 100 ke
NRD = 0 ps/nm (—w—) & NRD = - 10 ps/nm (——) in £ = 1,600 kno, /. = 100 kma

40 + -r
35
307ﬁ——
25
2.01’—V
1.54
1.0
05
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