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Analyzing of WDM optical transmission systems based on
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Abstract: Based on orthogonal frequency division multiplexing(OFDM) and wavelength division multiplexing
(WDM) principle, a model of OFDM-WDM transmission system was designed. The common phase
error and inter —carrier interference in OFDM system caused by the phase noise were analyzed using
Wiener phase noise model. In order to suppress the phase noise, a general inter —carrier interference
suppression scheme was provided based on the interleaved OFDM technology. The analytical and
numerical results show that this interleaved OFDM technology effect in reducing inter-carrier interference
on the performance of OFDM system, at the same time, the signal processing ability of the system.
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Fig.1 Diagram of OFDM-WDM system
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B B 2 30 il HL I 22 468 ] F) OFDIM 1 20 B0H
N, R IX SN AF, 5875 0 K, f=kAf, 28l
T HL AR5 (05 kA3 o BT LR AR

S(t)= Z ceexp(jmft) (1<t<T) (1)

1 OFDM AR AYIEA 2, AT HEIAE 5 r (1)

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

5% 2

BEARBEE A FRXLA A AR OFDM-WDM X & # £ 4% 69 1 4 5 7 723

Jde(t) ibe(t)

r()={[s(he T*h()}e" "+z(t) (2)
e AT by 43 S B TR & S i R AL 1 AH A7 e
75 z(0) 3R ASE IR * RN BRLE A,
r(t) 4 B BOR AR IS HHES re(n) o
re(n)=r(n)*ha(n) (3)
Zeat FRT JR5 kA 2k i i {5 5 e,

N-1 -j 2T nk

R(= Y, r(n)*he(n)-e "

n=0
A Z(K) A RAEAR LI A 2(n) B HEC A HL A2 465 1(p)
& IR eD)]

SR P AT |(p):ﬁ Se ,D=TdT,, Ty

XN FF 2R A ECS R, T, RAERT ] 5 ICR(K) M T2k
Wela T, 4 FHEBE T RECH 1(1-K), W25 1k B,
N-1 N-1 N-1 -2-rrgn(k—l)

ICRK= X cll-k=L 3 3 cone

10, 1%k N 140,1#k n=0
(k)2 i HoAt N-1 AF 205 5 5 1(1-K) AR 5 iy 2
I, R T 3RS 5 & A0S W RS |, ik ifi = 2R
T,

T RS R A KT T X OFDM
RGN, B T E B T ot 5 ASE AHE
7 S A T 2 e A A, AR kAT ki
55 TR D& SINR, A /R A0,

SINRe= E[E|scE|[(||<|)(-O|)c.|I((|?))*:k]H\J0 = ®)

2
Oicr xt—
Yk

A B IR GIE S 1T 25 5 No 15 TE MR 75 5 22 59
R kAT 2L A E M, y=EJ/No.

TEAH AL R FS TR AR X 5 2 48 D) 3 B 19 1% 5
T, ERUEAE T 04T R ok o A 200 (] TP Y O 22
ERLIE -V

=cd (0)+ICR(K)+Z(K) (4)

. ICR

«=E[[1(0)-1(0)* []=1-T5T (6)
a.zc._sz[|C|(k)-|C|(|<)*]~E§—T @)

H1 2330 (5) Al A, TEAEAN AR I B =20 T, OFDM
RGN RE S BE 5 1R BE R T TR
EAEME LA KR, TEFEGERIL—ERHELT,
OFDM F Gt REREH T H T A3 R IMFEAR

Bl 3 W AEANR] 18 2R A R LS WA T R GRS
TR IR 5 T PR T ol R R, A
Bl 3 ATLLFE Y, 24 2 8] 40/ T 107 i, AR g
PO R GENERE B HE /N JLF AT LA 20 7R T 3

W 6] PR TE B,y 3K, £ W68 LAY e 50t 16
R R T AR B s, 2 G844 8 Il 5 430 8] 10 A 1 R
TN R, S A R T A HE S T, R L R R R SR
OFDM RGBT, [5 5 AR e & 1 2
[ B THE . 7E—> OFDM {55 N, 2 7 8 1 47 22
R )RR /0N, 7 3 8] A AR AL e ) JLF- J2 A [
4 o DRI AR A e e T e i B S 0 ) 5 4% 5 B R
ANEAZNIE o DRI, G fof R AR 5 2 1) - D Xk R e Pk g
MR EAR R AR

40'—.—-—.—-q_. 1
| ——y,=10
30 e - E - v,=20
=4 =30
Z 20m - ] = T i-'.-'ys
z "x | == ¥s=40
I\\-\.
ooy - 2
0 i i i 1
10-° 10-° 10+ 10 10°? 107

ICI

K 3 RGrERE S T8k E TR R R K

Fig.3 Relationship between the system performance and ICI
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Fig.4 Diagram of inter-carrier interference suppression
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