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B1E AFHEGERBREEE

HEEENBRET FT—RAEMNBREN T, B REFMRKREIR. AEEHBEK
B HAEARMEA ST (ITU-T) 1 Q19/13 HFAATE 2000 4 3 AIEXRH G, ELFHIL
FH#ESN T, LLEBIAZH ML (ASON, Automatic Switched Optical Network) A FEHiH:
REMEEMNBZRIT T HENRMNERERFR, WET —HERMENEE, et
BEARGEABENLEARIAKTE, mREITREXEABIMENH. AFEE
AR RMNENEETRE, HREEMNEERKRE, ZR T —REREMERNE

11 XHFBEARIE

HABAEEDE 20 BEMNEE, 5T B KEB] &E . N4 R L B+ 5] (PDH,
Plesiochronous Digital Hierarchy) | [F] ¥ 4 ¥ /5 %] (SDH, Synchronous Digital Hierarchy),
BRGNS RREIRE. RRBEERNARER AL ZEK PDH 8 Mbps 4 & & 2
7 SDH 40 Gbps, 160 Gbps HIf&HiE R IEAELR Y . HT B BEARERNRAZE
EERERRS, AE—F2F KEMAER, B2 ER (WDM, Wavelength Division
Multiplexing) ARG T KEMNA, RSN K 8 ¥ 2.5 Gbps BIE K EE| 256 ¥
40 Gbps I KA E. HAEl, oM EMBEARERALMER > EH (WDM)
R4z L) SDH XML, XHMEARKEEMRENHAEHNRRREE, S RXKE
1R 22 5 v Al vk BR 22 B2 A R I AR B 32 B A G ) R R, e R b 55 FR R
BHAF R EARE RN ERA, ARSEHORTH RO ERRNA. BFMERE.
ARG E 2t ZRMEE T EH#—PERINM. AFFOCREKERRIE, N
BREXE BB AR N KB A#, T X SDH A1 WDM S ARFATHZEN A, LIBREMNE R ER
7 52 Bk 4%

1.1.1 RESEZA (WDM) # K

Y4 EH (WDM, Wavelength Division Multiplexing) i A &7 — R Y6 4 = [F if 4%
MENMBEKAOAFESH—IHER. IMERKREREREWEARBEKALESHE
RERX, HFREINALBNE WA hotiTiHm, MREAIRE: EElum X
HEFEK S, ik —PHE, KEHRGFSREAAAFABE KSR, X IBRRAMER
M. XEFEHMNBERHMESTRBERABE S EHER . W8 BE B A [ 2 48 5% 5
(CWDM, Coarse Wavelength Division Multiplexing) F# 4 2 H (DWDM, Dense
Wavelength Division Multiplexing), @& A1 8 W LB EHAMRABERE T EH .
NS ERRFEHARME 1-1 Fiow.



B 1-1 6B R R G4 AE B

WDM St %% P T B J7 [ LT 53 i e 2 N SL I ) TR 4%, o5 J2 M 2% G H A Y
Wl 1-2 Fizs. NDIRERIMAE HI K, WDM JeEXM A LI A TR JCE MY BN
B. BTFEEES THRLHREMBEFEER (EP). BENGE THEETE (OP) A
HBUJE (0S). H, MBEE-PMIANEEHEE (OMS) M 4B)ZE (ORS).
WDM &£ M5 SDH XM KB KA FREBERFIAT —MHNTE—LilEF
B SIANGHIE TR, R XERRE (OXC) AT UL HH A LN 2 M E i i . DXC
(B R R B DOR S R 7P SL B B % e, m] DURI DGl 7 2 #0064 1
HH# (OADM) R5EmMK. Yl 7 /2 68 58 B R SR 7E v 738 3 7 /= SE IR I B0 4% ML 4% 70
WO P R S DO e -

HLBE R

NI N

HFiEEE (EP)

XiEEFE (OP)

XERBEE (OMS)

Dugep-S
—
I

Y4B 2 (ORS)

NI R | N

DEENE

Bl 1-2 WDM Yefki% M 4y R

JEIEE R R T KRR, A OGEEE S LB KRBT IR, Hik, T
KB B G B AL B R DA FE R sE K. BT RAIDRE B AAE, JEEER AR N AR g R
M (PDH. SDH 8 ATM) ##tT —1MNE— KT A. D4R H K 6EIE LI
PLBIRZ, HAPrEKEES (WP) MEBEKEBENE (VWP) REREEMFHFM.
X R E AL RE S R I R A B A OXC MEME, MAUMKZKELRE, =
W 4% () R I PE A AT FE

WDM M RGP IR BB A RIEBM. &/o888. JeBKE. T
K%, HFEHRME WDM REMNEKESEHRPAEEETTZMER, SFERELIA
BHaBRERNEEMEEREHRFEK. EREKAG X L WDM R4 ®A KA
S 1) B 8 B Xm0 S MR I T i, BDETIE AN IR YR . SRS R RIEE R
AR ZAREHFAN MRS, LTSRN REABMRE, e mE R AmAERT,
BB RS S T B, RAEENERER T REE LS RBOCREREREMET

-2.



TAEI P A VAR S, AR KHL PR T REMAARES . A/ 328 Lhr L& 608k
%, HEARMNESERHAERGESHITEASHEN. N E/0BEBNERZERE: BHA
PRI, B EE. ARG ESE. BEREHT. SAEKREZSANEARER
PR E . LR MER XN B ERGE ST BERLBUR, LU#EYT WDM R4 )
K A . XK B SRR AIRERIEA. R 5 AR R
B, BRSNS TEEFES>EA (DWDM) Ril, XEEBHEHILLTBKLE (EDFA). X
£F7E 1550 nm & A — R WK BFER 9, 7 LA ARV DWDM WGAE 5 RN E— R4
AR . RAXMBAFRNZBEMAZTLUY B, 25452, EDFA HILMJE, &i&
BART S S BAERCKSE, KREMH TEAAEEN ., HEE RS R H RN L
F+, EDFA WM EBREERRMRE. A FATHKFEERA 30nm, FNXFEERR
AREZMEIE, WEBNMEERMERIERD, —KRH 0.8~1.6 nm, XIRE 5 1E HAH4E
fEEm K B . Bk, 32k L EDFA M % MREH T DWDM RAM AR . Bl — 5
FLRB, 1590 nm T BOELF BUK R AESE DWDM R4 TAER D9 B2 1 600 nm LA
o DURSEE =AM NH A7 i 06 ) SE 5% 14 1f) DBFA, DBFA & —Fdt T 4
A TE TN A 1R XU B G AP TR 2%, B PN B LK) i TR B 4 Al 4548 1 550 nm (1 530~
1 560 nm) ] EDFA 1 1 590 nm K4 & K BOG LT K 28 (EBFAD 1 45 & f# F , 7T {f DWDM
R BN —F L E (75 nm), AfEERME KK, N> EEHEER T &8,
BRI, 1590 nm f¥] EBFA [l R AW KM R AEENRTREM T RIEH TEERN P,

BT a8 MR EKF &, WDM SARIEJLFERIRE T KB KRR, BT
RN HEENR SRR T

(D) BRIfEMAER.

JARAE RN TR BB EARBEATHER, AT —RGT N BB ERY B
B EEANEK, RARENBJLEZILHEEZILER, BEAERE RN EMS 5
M1E.

(2) BRMEHES.

BHLA MRS (EDFA) HE R, BW R, BEARMKEMA, EFEEHH
BT ZMNA. BB HEAD 1550 nm KM C BHBER L #iB. FrolH—Ai s
1R 5] EDFA, LA LAXT WDM RAE#ATHOR, DLSEIRKEE B /&%, W1 640 km. H &)
IR K#E (RFA) t EDFA RAFEACHK MR, FHen] LA EE R (1 2 000 km BL E)D
%1 6

(3) 28 W) R 35 i v ) AT S

WDM HEAREEHEZMNHTR, WKETEN. BESEN. LKL FMNE,
TR WDM BEARE R B, NAARERRThRE, SIS HMEEKE, Mt
SEHUARRHEN . RiG. ¥ A R B AR T REER M.

(4) THLHBTE.

NABKEHEE WA P, —WEAHLET VR “BROL”, TH 4K
HIOLL, BRTLBERE. SO LR, XA EHBEREITRSET Fhik
HFTE, TEDEAVFIE DL T IO 2k B 3 AT 0, JL 20 B8 #9415 4% Bt AT SE R 2
AR EREH .



(5) WDM A IE N4 BE 6 M 48 1 R R K .
WDM KM ARE, BEMBFEERBH, FEPRY AL 58 E 2 5 AR
My AFB, MEIIANEREMNEERATERFE.

1.1.2 RA¥#%FHF% (SDH)

B ¥ #F%| (SDH, Synchronous Digital Hierarchy) & H—26H A ML 85 (NE)
WAk, EL L] ULt T RS Bttt . /AaMaE OERREEMNS . ERAE
HAZ MK RED (NND, F—EBERERNGERSHER, AR AEBER
STM-N(N=1,4,16,64-++). HHBEARMEHRNA STM-1, fLHEEN 155.520 Mbps; 4B
SRR R AR R 4 5K %K. SDH AE&ZHORWIZH, SWiaE 9x270xN
NFEH, WESEHEER 125 ps. LIRS RBIFR . H A Mg E TR 34
XK. BFHXAREMKIET. B, EPANEEIDEHEXKHMNEY; #AemXE
TEOR T e A i 45 £ B R /b B8 P T30 00 4 4 B 0 TR Vs A BT A R 3R
AEAR XA AE R E FNAE STM-N WA KA E, LAE BB 68 IE #2515 7
firo ¥8EFHIARRE SDH MEZGIF . SDH Mt T —BENFKWER T, #RIEHE
M FES, G PDH. ATM 1 IP 55, DLRCKE SR AR Zn#& X i3 115 5 28 B 0T RE R EX AT
FhERER . KPIBEHRBREERNFPAEERY, HMAE ZH#EE. SR %7
A SDH WM& FEED 3 MNEARSE, BIgs. MR,

Wt & —Fh7E SDH W48 4t , 88 B ERCHE B A2 . iR & X ks
SHMNK AR, DUEEREARRB A DA A% . B MR OB sL k.

SE AL A — TR i B 15 B Ok 2 B B n B EE R T AR, Bl ST B B T R AT ER
EHE B ITIRE DI RER L.

SHE-MIEZNMWEEEGSERERMBEEEZERELZANEMBEEEFSE
Aot B ABRERERE.

SDH il i8 E X #FF—NRE AN BB E WS, b ik E W4 45 S 2 832 4538 01 1) 8 18 %
. A KN EEENEMEES, HEXLESHEARMEMERSE. FRERE
XF—ANHRENEEZENE, HVEEZNELS A2 RRESENERAE, GFEREN
YRR, iAW RARMEEERES R EME BB A I, XA A ERBEME
HBE; FEBRAKRIFBREMNKMYEE TR, 5HFHLK.

SDH #&H T —E BB M= H R EEMNBRT R, REHAENNHR Z. BRI
HIYE % . SDH B2 —T0 EH brirde, XE—ANAMNEN, R —FMEHAITE. BEENL,
BRET - NELANERF EERTZ AR AR HENESE, R AR SR B RE B AT AR B RIE
A, GEBMARERBEAFEEEHEENE, FMUALLELERIT R T HAEN
BRI R, TEBAAR] 2R R&ELER .

EKBEETRAEMMNEE S, WDM 5 53 #f ek 55 B 3z 25 85 4% 4 R K 725 & 19 1) |,
SDH 1 5T f# t k45 (1) L F A B AR ThAE . H 57 SDH 4£3% W 48 28 ¥ 7 3% 4 B (WDM)
RG22 FPHAMOCRBAKRENH, T2ER—ERREDHDEN, HEEFRKERE SDH #HFH
TR RGN . BIRAKALR 7K SER A S, 888 RiF SDH 7E B A I M
REwEN, B HEARMGIAME XAERE#E, LT RAEMNSKTARLS KMNEE
EhEe, JFREH BNV S, NS T XFERKFLERE. (H2 SDH REBVIZ N

04.



f£i% 64 kbps HIEZFW S EITH, ESRNENWEHEFCKAEE RS, IP (Internet
Protocol) W45 B EBVE MR B, OGN ANSE I ER, mMigFLEFHEKOE
WE, FEREBEERNERFEUMESLTMRE, MERNETGRL. B, JEHE
MELTENTRAERE. BTREHERDLLER 6~9 MHAMK R EEY BE. IP
W4 B BAE . RAEEFR A A6 E SR, ERAE RN B A s Ry
Ak E Thee. FiR KK EEREEMY B, ZRMSKEM SR . 3 A3 MW 4% 12 H
AN GER, WML MR RIERRERH, XEBALHE ERT THREREE L 1 E R
P, BEERMBEARAMALR TR EHAMNG, Bk M L% GEE M % kK B .

1.2 fR% M 4R A9 PR &l

1.2.1 M4 4 6 FR 5

fEfEG M4, {5 BB % & L SDH MM R A #ATABK, HnHGEH L LB
M A E. SDH M BRREHE T B AR 75 3 SO I8 1) ROE B B AR 37, EIL W%
PR ZE, I HW AR (R TR ERE 5. Mok = A
B HEFETIRE, MKRENREN AR, BEE M S BBCRBR, MRS H R, B
Z IR KB E TR ZRGE4E D R S 1 oK ) s ) th iR oK .

1.2.2 @ 3K 40 47 69 FR %)

eGP 2% k> SCI ML 5 Bea RE ) - BB A S E 7 AR S T N T 4R IE
B, XA SEET b TS NFIERI R IETE, #SRKEANTRERITEMR, LHH
EWH L] FORELELERN, FEANLHELNK, #0856 EE R & EZERLUD
I EFCR ], EUer AR, TAEMERRK. WHEEN, HEEH. BRI
BHo WHEBEKITER. PIEH IR RE LT S BREI R, X DASEHLSE I f) P9 2% 4 2

1.2.3 542X 849 FR 4

HA S IR RN RN . BEE 3G, DA . TR
M55 AN AR R, PSR B8 B T SRANWTY K, B T8k 55 B A 5 B9 A # =2 YA AS T FiUAL
P, XIS R MBS RO E R BoRBUA Y. 144 SDH MK RMMEH M, 6
R AL B 2 TR 55 DABLIEFE, AREHZ MRS ACEI X (kSEL ) WaZ 1K
LRPER. HNHEL S RAE KR R, REMERNL S BN FLRED . W55 E KA
RES) . WY RRIGENLRE ST, LA R B ST R B 7 3R AF L IR, A HE T3 2 AAT]
H 2 AL %5 TR . HREMNB AR LA H — R 5T A

1.3 EFEEAMEREX KINEE
1.3.1 HRARLH T X

FriB & fe ot M 2% R AR TE (5 & MG T e Ot M2 E & 1) B3 # Iy he, —AA N
RIFIL TS ERE S AR ML . BRI L AR TE AL XK W 48 J5 A 1 4% i~ T A0

.5.



