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Interchannel RF Power Fluctuation in WDM-RoF System Employing Photonic Crystal Fiber
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ABSTRACT

In this paper, we report that the differences between RF power levels can be improved in wavelength division multiplexing - radio over
fiber (WDM-RoF) system by using a photonic crystal fiber. In a WDM-RoF system, each WDM channel experiences different received RF
power level fluctuation in remote node (RN) because of wavelength-dependent dispersion. Since each WDM channel experiences different
power fluctuation, the RF power fluctuation acts as a design constraint in viewpoint of network design. We designed a photonic crystal fiber to
improve the effect of wavelength- dependent dispersion on RF power fluctuation. Also, we analyzed the wavelength-dependent difference of
inter-channel RF power fluctuations.
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Fig. 1 Architecture of a WDM-RoF system.
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Table. 1 Dispersion values of standard single mode
fiber at different wavelengths
Adis 34 (nm) 32k (ps/(nm,km))
1 1542.94 16.68
2 1543.73 16.72
3 1544.53 16.76
4 1545.32 16.81
5 1546.12 16.86
6 1546.92 1691
7 1547.72 16.95
8 1548.51 17.00
9 1549.32 17.04
10 1550.12 17.09
11 1550.92 17.13
12 1551.72 17.18
13 1552.52 17.22
14 1553.33 17.27
15 1554.13 17.32
16 1554.94 17.36
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Fig. 2 Power fluctuation of RF signal over
transmission distance.



-RoF A

ol
o

S WDM

EE:S

WDM-RoF 23

825

‘_@‘mﬂo#eﬂmo
s TR = =
o0 o3 B % o
5 W < M - ~
I g ey Sl I E
N 5 o wy o Pl 4
°5 %_0_4._1._8. ﬂwvﬁovwrm W /mkMEES
On° W S %ﬂ,%ﬁ ws wNmommnsg
O Or_._m]r‘l_lIOHT_ = o 14.\]_.1”.,2%0“3“48
Oxo 5% < o = =< __1_.1D.200.4.4<2.,5
O W oS ]mﬂﬂo_t =52 |® __luzmo. IR RS
Oxo Kq ndq e = = __112N00.66
O @) ok S ¢ Fﬂﬁa_,o RS2 __1_1_nzm0.
O~o [ i Dnml_lﬂowro EREC RS I B H
9 ooOO w58 £ o B " O _
S 5 L2 = o) 7 s %
_.w_.womm ﬂﬁwroﬂ o_uSM —
R 2 SR 8= |El3
- w2 o T w T25 Elz|ela|s
™3 0 o S g nou,m{,.sumzl
o o_u%L e%US4M6.6.7.522
. J.ALﬂMﬂ ..Mon.um_ 155447&31%2
R o s B 1ww.ﬂ.ﬂ@mo.7.nm34
o =xzZ  hB SEHEEBEEEE
=) ) "~ M0 & 115ﬁ544
n ° ﬂo%%ﬂ @ RN RAA RS
AT o = 718
\L.Erlwluﬂ;o _1
Ho o == of = M o B
ﬁon@r s 270"
X =z w S 3 <+ |w|o|~
~ Mwocﬂrwfr = wlole|=lala
i+ AT EEEE AT SPIPIe
N Eaﬁ,ﬂmmom%no]%ﬁma - =
X 5 ul
T oo o X ot R R Gl T W o
N LGy T o = Mo o o
in XEJJIw,Ow_‘oH%JI AV d o ] N T
— o = onALCHL_,T F No = = = M o
}/ ‘m._llr,.#Q.OﬁE QOPL‘UI‘MI.._%Q MU‘IHWLﬂﬂEHT‘NJquﬁEHT]ﬂqﬂg‘.ﬂOL
° U,WUWET%ﬂMOM m#‘m BT_M ﬂow%o.aﬁﬂﬂfﬁiﬂ*%dﬂlioo#uﬂ”ioq\ﬂ% -
m% %%Uﬁ%%ﬁ%?%% Momhlodréﬂbcmﬂafmo_Ew_mdr.%ﬂbcﬂoi&n g ®
7 ,u.x%mﬂﬂoq_olW7%a]] E_,TomM%ﬁuﬂxo_uuLux‘_o_uMo@ﬂr11rﬁe_1_w,_ﬂw Mco
’ ﬂﬁ%%% %O#EMWM % o::orémoomu_cmﬂ Wﬂiﬁ_a%%% s
X ;E%@7ﬁwwqommuo&wm %ﬂwmmm??%%ﬂﬂﬂ%%ﬂﬁﬂwﬂﬂ% £z
o wj o B o < o X o N Rl T R £
i ¢WW%ﬁi%%ﬂ%% @%ﬂ%ﬂ%ﬁ%ﬁ%%;ﬁ%ﬂﬁﬁ%w : 2
iy - T —~ —o X ﬁ:._‘lEﬁo 7_ ]LO_7 N g i o
IS) J-O]OLE‘HOIOHMALQNMXOXOILO qz.o _,.oﬁolxo.,io 1r4u,L|§aOJl m g«
oy S ol ;R Ean g
o mqﬂi%z%%}fam%Aﬂilag17} e A NN o 2
Mo XX ® t}%[,lrol SN TR ) N DB N &g
= aﬁww%me§mwmﬁﬁw%ﬂwag&twmqa&NM%z a3
7l o —T — =
B wrﬂ%lx:%mﬂ urwéov arémﬂﬂpﬂ%ﬁeﬁ?xéﬂ o
B e B sTETE Bﬂrﬂd%i?%mﬂ%%%%ﬂ T T ® > B
@?ﬁ]murﬂmﬂwmwr&ﬁuo Tk AT E ovﬂﬂlﬂﬂiﬂﬂo@ =
E4,oumm7w_nwo_nqyo1®£J&i§ﬂaﬂM§ 7ia«m§ﬂﬂ o
;oﬁux_fﬂw;ﬁ%ﬂ%}x o 17J@MO; T g
%%ﬂn@Wnoﬂwo%ﬂnﬂo%tgearﬂownmooogbg%aﬂﬂ%&r M'i =
=8N R ﬂogeﬁ%%ovmﬂﬁa zudrﬂk ,mwoﬂ1%ﬁwat:mm =
bl R ok T _f,@%o%ﬂ%ﬂ;%.m%m7ﬂwfo "
o x%qu%;%ﬁamqﬁa%@w@ z
ﬂqgeﬂw@mamﬂﬁﬂf ° &5
T W 8% w2 r |3 o 5
e £
o T 5
=



S BB =] 4168 A4S

a9 4= AAW BAY PHHE LI WDM-
L=

RoF & =10] thte] 5709] A% Aol ohal Akat 4
A wFEs N AYAsE BelFm gk 1Y
4@ 05 kme] HAA B L] A5 A
$ol31, 19 40 1kmel B2 B4 7S L5l
A58 3otk AAe BE BARE FY§
of o5k 4 Wabgro] 2 ol ola), #AH
el Zol7k L km 27 (719 4, A 1
Foh Ao Fade] AEA AP Dol A A B e
18 ek olel # b HAA B o) BA
gol Va5 e, $AH FAHe 2olst Aol A%
% Z7hed
100
Distance [lar]
000
100 10 30 50 60 80 1
RF 200 - - H1
Power
-300 -
) =8 H4
400 H38
500 | - H12
600 _4L =k (H16
700
@
100
Distance [km]
0.00
10 0 50 60
-1.00
-2.00
RF == CH1
Power-3.00
e CH4
(48] -4.00
e CH8
0 == H12
-6.00 =0= CH16
-7.00
(b)

a8 4 24Y YHFE ALESH WDM-RoFA|AE 9|
M&Helol we TFa MG Mol Bl

CH 1 (1542.94 nm) CH 4 (1545.32 nm), CH 8 (1548.51
nm), CH 12 (1551.72 nm), CH 16 (1554.94 nm).
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Table. 3 Change in minimum points of RF signal
over transmission distance.

AdHZ | CH1 | CH4 | CH8 | CHI2 | CHI6
o} nm) | 1542.94 | 1545.32 | 154851 | 1551.72 | 1554.94
1 26 26 255 25 25
2 | 785 78 765 755 74.5
1 30 295 29 285 285
2
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