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IFiber-to-the-home subscriber networks based on

wavelength—division-multiplexing passive optical networks

HeeChan Shin
Graduate School of Industry

IPukyong National University

Abstract

The use of information on telecommunication networks  increases
with technical development hased on x Digital Subscriber Line. Internet
1s expected to become not just a source for getting information but also
a part of our life. Communication networks using optical fibers have
begun in earnest with such plans as  Fiber Te The Office, I'iber To
The Curv and Fiber To The Ilome. Technologies of optical fiber
communications i making a rapid growth. Development of a new
access system to realize  Fiber To The llome, le., development of
optical access network devices progresses rapidly, a variety of
subscriber’s demand on the highest performance over 155 MBPS
increase extremely. The research on wavelength-division multiplexing
transmission and optical transmission is also picking up speed rapidly.
Especially, as for the optical transmission field, the WDM-PON
(Passive optical network) transmission device that cnables transmission
at up to terabit speed with one line of optical fiber and The terabit
Optical Cross Connect syvstem have appeared and are expected to be on

he market.



after we look into it that the ATM-PON, which 1s being promoted
now, is the optical signal transmission between the OLT (optical line
terminal)installed in the telephone office and ONU (optical network unit)
installed in the neighborhood of the subscriber. we come to concluston
that The ATM-PON is concentrating on providing access performance
of 195Mbps to large subscribers, that is not enough to make satisly
demand of the market afterward.

Now 1 propose WDM-PON to make effectively and stably use of

information and telecommunication.
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Ethernet  #%b ofbujz} FDDI(Fiber Distributed data interface), Fast
Ethernet 21 &8 Whol 59l 4= glck, oCl= shvtel & ]‘—‘? e FHEA S
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Hosdehis dleRw w7l o FE21EFDE AFE ST OFA Y BEE v EY
oA nmo vk Gbeh m JRate] 4l@ el AskE daaly)vl, C-band9}
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5-3 PON (Passive Optical Network)7]&¢] 54

PONZ) =2 dHEYA A& olf&a= ze] oft]il A A (Pagsive)Z o] &
atol Al sk whAleol), 7] & g4l whale ol H e A A9l Ak bA 1Tl
1= C’d’/%}% wbAlol ], PONZ| &> QA AL 74 = Fhvbe] 3 Aol S #o}
Y e o] gate] ML ofe] A Rulsks 1o N(N=<32) H7] ot}

u}w FAol 2ol Aol A Ko A ¥ 71E FTTH 715 & 7h9dA ¢
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5-3-2 Fu} PON 7]¢ 43

# 2 PONZ 1A ATM-PON, o) ull-PON, WDM-PON & A H-ofZ vly]o] 7] 47
ol 218w 5t 9lt}, B(Broadband)-PON2. & H2)i= ATM W12 b o2 ATM
A&k ol 4st ol FMqpol o] ONIE AHE8tEs 817 9]

AVARLE AR o eludsbss TDMA 9Hale W gsby, o]yl M anE S A}

3\

B3k oUI-PONE dlOTE 9] Al o) Astatel 7P WA F 43
deeh £FHOR HbEL KNPV T A A sl ool o
F2 Abgstol MESH: WAeln] dEE A sl wel AdEE A

ol & A ZFA WA F ATM-PONSZ ddjelf Al = sl &% Qo] Eilale], =2 of
9 oAsel @A N9 e rEael, @ AsAx Adgsigt. e,
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OE #¥als] 9l WM 7S olfe vk W Bl ged AEvES @
SR Ay wpel 7bd 7S WDE-PONel ek ol 7l RelFol glrt

| e T -
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oF 1A (CO: central office) 3 249l 7F9) A& (subscribers) S 9.7 4
W AANEE o] g5t Add ESo A oEdd 24, deoly iz
e Mulag g el do] 7RabEe] Frskar i g el
e Sk AARarEbA FeE o A

A ow 2 M T Aol o1 Helol AAH A AR

remote node)7HA = el i olzlshar A v ReA] 4 7] AA]

G AR AAsk: olF A4 P Eoublemstar) B FAske) 4 4%
N 90E A29TA. AT FE & AUA B FTY B AL
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multiplexing)d a3t vbgal wA(WDM:  wavelength  division
multiplexing) & & 1} 4 9lul,
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A 2 wE et a2 s g s A e s REete 9 /A5

ol A zb 7hd Akl Al HE3hE A7 FA(time slot) S @&l dHolHE A4
g vk oz 2 sl Rl gl m A7k R wo|HE /e 5

ATk, o] WA M Fo YR S| A 2b QLA R 9] Al AR ohEn g

4ol g| Az AN HolHE F/5A87] fstel 4 bR Be

&% Z1ASel AlZE 7)ol whE) %719}7} o]F-olz]of wht} vhgl 4o
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2ol 9

Al A El O
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Al Al M2 vk s diste] FAlel dolHE dAEsis Wy e
4 7pAzR: ggE s ol &std g dielH g F/aAd = Aok, o
WA A ZEdRbel A & ko] dlolE S dEe g By oY)
Betdo)l Holuvar Al dpabe] &olstrh, olep HE Aol BFstn Fo
of s o oy WA e o pdAnE Aoz Qlate ofz A4
she A HEakar AR}

H7 o olHg  AE aldsky] #8ke] multi-frequency  laser,
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DFB(distributed feedback laser) laser array, super—luminescent diode %
& ojg&sls wWhetol AetE %IV, Z1diy, multi-frequency laser U} DFB
laser array®t Zo] {89 ol 52 op A4y OlLP AE R AT 2

AR
o ohdel el kel %R BAR AJAES ANA0R Aeli A

—

o] 7hgek AQlAl gle)FHel Algo] ok, 2d super-luminescent diode&

sAEg wastel s B ohE B g $2os AEHa oldd diedes]
O

Ao R e g wHoR Astel YA Fu B Gl Adun,
o diokow olnl ggsisel A A4ne oldse] AdHon Ay

Ay Fad A G FE7] FRUSELS:

spectrum-sliced fiber amplifier light source)2 & W3k 442 Agk 33
v vk AE YR, w3 to] 2= (LED: light-emitting diode)Z
= 9 Feow ApgstE JAFl ok v Ba obg wb

A 7 bR B2 FAskE ete] SEAR e Al S B4y/=elE )

A ATE FAH U2,
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RN ARy
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QFLS W L LED
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D
WDM M
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- O
Ay 17 AEEY e A AT %7 g o) gt s Bl g

o g 3} YA wel Wex (Tx: transmitter. Rx: receiver, ONU:

optical network unit. LU local terminal)
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g4 g wa E 9 FEY % oARTEAs e

Rl

Tob AT dlE
sy et gy BT F%7 B9e ol &stel 4 YR A s e
webd A9 AFE: dolvk 7 AW AiAt aFsh doleel weh

wzE Fol UFe Ho 49 sAwor dFE o gFsEel 7 sk

29 ANA L gk e wuted 3" AA(WGR: wave-guide grating router)

7F RSl zbe gt gole s g 2 g Wz
AW PDms HEE A HH o] Alahe g Hor AN 7Aoo A] A
Byl BEhE 3 gEdso F Aot es ALHY 2 A FelAE k

S8 50 AAE olgslel 4 R 452 A o dasleld 7 a4

5-4 MSPP(Multiservice Provisioning Platform)
MSPP (Multi-service Provisioning Platform)
MSPP= 7] oAl 5l vER kel abe] o gl d%# 21 SONET/SDH #F
AR AE NS diAstr] 98 e AR vET 7 84T,
shrfe] whd ARA Fgh Qkell 0C-3/0C-12/0C-48/0C-192 & uloksgh Algiel
SONET/SDH ADM¥} C]lA&] a3z Aa7de )5S Ega o dolel Alu)A
Agg flal Ewol ojrful, ATM ~9)3 sjHesha] ZEa ol oA A
@ A elEn),
MSPP7L Aol Al il & B4 & sido=mi: J2 A7) dAx Slg 54
of ofeld o Al AFHEE o4 W 4 W 29

A}
o] [o] 1 2
azbel F gl nd wEyel AE ) ?4111:01]71 a7y Ao,

A2 dlely] =agoe] a7 Fvbgbel whet 71 TN HE IntelA] o] 5E &
HAR o pEd g e AEE el dadoh: 3E 5 7 Udrh
715 SONET/SDH Al 282 Hall dlelel Bejgds d&d 5 gl w2 =7

27k 7F v}, shubss POS(Packet over SONET)E o438 1P #3518 SONET/SDH

el #olse dgon Hrj= wWilola, o shie Rok A4 e ostt

QT HE e} Fal o A5 ATME F3 Al ol fshis Aotk o
L A

Ay 7 g w gl E gg W sk Aol QoA dm uhE
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ESaRs

AT F=7F3 05 108 o]2fe]l oa s A A 7155 coll tax A7) 9t
POS= 10Gb/s iz 40Gb/svh 28 3% A efd Felaly] olel HDLC *Ee9]
WS ARggheh Wnh ofdel @ /9] ARERabEe] dste b/s T
granularitys #2FshA s, s ol o]y A AZE aiA] @)
oF ok YA &2 o] Al o)Eeh 4 vkl gl whElA ole g A
Aol o] o} AEtE Ao EOS(Ethernel over SONET/SDH) »]1Zo]u}. EOS
7= olulul | Fiber Channel, ESCON, FICON, SBCON % ul<ksh ulole] <lej# o)
ZomE SONET/SDHR. @& o= +43507) 9 HL%‘;‘,&: Aaate dg A
e 7HeE shuloluh x| 9E7bH] MSPPI= TDM U4 B&A S Al atgh kAol
SONET/SDHE 7]Wbo 2 e oft]yl ~21a), ATM =94, 1P 98 53 2&
LhRESE Mul 2 Qlefdlol A9k DEDM d5 718 57hA 2 vrls HE s o
e = dskal gho)

MSPP= 2Tl SONET/SDHOF whe] dhbo) =aje] f ol dlgh W] ~9 4

™

dreleg Axeteis #eolA FEEg, e 5T A AE S ARAl
SONET/SDH ol & e FOS 7]&8 ol &4 ot dole] Egag 489k
ers - grol vhebgl Wie] Q) sjHelES 2hE geld oby)is MSPP
AR E "o g a1 grovhsr Radban ot}

MSPP il TM Hd& 7lito s A 4ol wel Mnel ojidle]i} ATM
293 sHa s FrksbaA ) A Qlel A Al W A #el v F
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#3 w2 3 S8k ol e "elvjvle] Aula e g gl g Qe

Al Ss sEE ARl Al Ak AsA s "l vRsiabge] i E a4l el

1ol FTIC 719b 33 ADSL olub 541 ADSL 7l Eis AwAEe] g Tod®
g WEA T S ool AR F YA slwel Ed Fao] B4
2 o 4 Aol

ol £ &bl Mz 3 AARia % 7% 29bAI”] FTTC(Fiber 1O The Curb)e] ™
AR Aol Al A8]A~F 9] FLCC(Fiber loop carrier) 71+S Aelsli, A&
Aoz AAHel F 7A@ FEES 9§ A2 Y% WhM(Wavelength
Division Multiplexing).d A%} V& (3F F&7], 3 wghhah) # M=z B
uf 7] = MSPP(Multi-service Provisiening Platform), Optical Ethenet 7]&
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