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Compensation for Distorted WDM Signals Through Dispersion
Managed Optical Transmission Links with Ununiform
Distribution of SMF Length and RDPS of Optical Fiber Spans
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Abstract

Dispersion management (DM) is the typical technique compensating for the distorted signals due to
interaction of group velocity dispersion (GVD) and optical nonlinear effects for transmitting wavelength division
multiplexed (WDM) channel with the excellent performance. Optimal net residual dispersion (NRD) and
effective launching power range of optical transmission links with random distribution and artificial distribution
of single mode fiber (SMF) length and residual dispersion per span (RDPS) required to flexibly design of optical
links in DM. It is confirmed that optimal net residual dispersion (NRD) are +10 ps/nm and -10 ps/nm controlled
by precompensation and postcompensation, respectively, in both of the considered distribution patterns of SMF
length and RDPS. And, in optimal NRD, system performance in optical links with the descending distribution
of SMF length and the ascending distribution of RDPS among the artificial distribution patterns are more
improved, consequently, effective launching power range is expanded by almost 2 dB than those in optical
links with the uniform distribution.

Key words : Dispersion management, Net residual dispersion, Residual dispersion per span, Random (or
artificial) distribution of SMF length and RDPS, Effective launching power
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Table 1. Artificial distribution of SMF length and RDPS of each fiber span.
s e former half section latter half section
= #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10| #11| #12| #13| #14
AA Loy [km] 50| 60| 70| 80| 90| 100| t10| 50| 60| 70| 80| 90| 100 | 110
AA RDPS [ps/nm] 0] 100 | 200 | 300 | 400 | 800 0 100 | 200 | 300 | 400 | 800
AA Loy [km] 50| 60| 70| 80| 90| 100| 110| 50| 60| 70| 80| 90| 100 | 110
DD RDPS [ps/nm] 800 | 400 | 300 | 200 | 100 0] 800 | 400 | 300 | 200 | 100 0
AA gy [km] 50| 60| 70| 80| 90| 100| 110| 50| 60| 70| 80| 90| 100 | 110
AD RDPS [ps/nm] 0| 100 | 200 | 300 | 400 | 800 | 800 | 400 | 300 | 200 | 100 0
AA Loy [km] 50| 60| 70| 80| 90| 100| 110| 50| 60| 70| 80| 90| 100| 110
DA RDPS [ps/nm] 800 | 400 | 300 | 200 | 100 0 0| 100 | 200 | 300 | 400 | 800
DD Loy [km] 110 | 100 90| 80| 790 | 60| 50| 110 100| 90| 80| 70| 60| 350
AA RDPS [ps/nm] 0] 100 | 200 | 300 | 400 | 800 0 100 | 200 | 300 | 400 | 800
DD Ly [km] 110 | 100 90| 80| 790 | 60| 50| 110| 100| 90| 80| 70| 60| 50
DD RDPS [ps/nm] 800 | 400 | 300 | 200 | 100 0] 800 | 400 | 300 | 200 | 100 0
DD gy [km] 10| 100 90| 80| 790| 60| 50] 110 100 90| 80| 70| 60| 50
AD RDPS [ps/nm] 0| 100 | 200 | 300 | 400 | 800 | 800 | 400 | 300 | 200 | 100 0
DD Loy [km] 110 | 100 90| 80| 790| 60| 50] 110 100 90| 80| 70| 60| 50
DA RDPS [ps/nm] 800 | 400 | 300 | 200 | 100 0 0| 100 | 200 | 300 | 400 | 800
AD Loy [km] 50| 60| 70| 80| 90| 100| t10| 110 100| 90| 8| 70| 60| 50
AA RDPS [ps/nm] 0] 100 | 200 | 300 | 400 | 800 0| 100 | 200 | 300 | 400 | 800
AD Ly [km] 50| 60| 70| 80| 90| 100| 110) 110 | 100 90| 80| 70| 60| 50
DD RDPS [ps/nm] 800 | 400 | 300 | 200 | 100 0] 800 | 400 | 300 | 200 | 100 0
AD Loy [km] 50| 60| 70| 80| 90| 100| t10| 110 100| 90| 80| 70| 60| 350
AD RDPS [ps/nm] 0| 100 | 200 | 300 | 400 | 800 | 800 | 400 | 300 | 200 | 100 0
AD gy [km] 50| 60| 70| 80| 90| 100| 110| 110 100| 90| 80| 70| 60| 30
DA RDPS [ps/nm] 800 | 400 | 300 | 200 | 100 0 0| 100 | 200 | 300 | 400 | 800
DA Loy [km] 110 | 100 90| 80| 70| 60| 50| 50| 60| 70| 8 | 90| 100| 110
AA RDPS [ps/nm] 0] 100 | 200 | 300 | 400 | 800 0 100 | 200 | 300 | 400 | 800
DA Ly [km] 110 ] 100 90| 8| 70| 60| 50| 50| 60| 70| 80| 90| 100 | 110
DD RDPS [ps/nm] 800 | 400 | 300 | 200 | 100 0] 800 | 400 | 300 | 200 | 100 0
DA Loy [km] 10| 100 90| 8| 70| 60| 50| 50| 60| 70| 80| 90| 100 | 110
AD RDPS [ps/nm] 0| 100 | 200 | 300 | 400 | 800 | 800 | 400 | 300 | 200 | 100 0
DA gy [km] 10| 100 9| 8| 70| 60| 50| 50| 60| 70| 80| 90| 100 | 110
DA RDPS [ps/nm] 800 | 400 | 300 | 200 | 100 0 0| 100 | 200 | 300 | 400 | 800
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