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fik B R STH-64 ~STH-16 ER 2 BARBER - WREBERFEENE=H
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BN FRBERFORER K KRR EHEROERAGRR
Baxh@B TRER TR HE 2550 ATM/SDH &
IPDWDM #E% A X BHRXEK - Bt > o ERBBHEEREE
K> BARELABARNAL EEL -

REBH+E4 0 AN M RRRITHEBE 52 5 5 b B AN
FEABRESE R T BEAR £AN3E IP F#Es - HiNet F#
W (ADSLBERA RALME) REZRAHTHEL  HH%
10G DWDM stk i & STM-16 T2 FAR BT K > BHBEEERY
k% =7 NEC & & 2. 56 DWDM & SDH {8 4955 32 it » 3t &2
%k B &% =4 106 DWDM & SDH 4825 » Fleib B i £E 8
X REZRF-_HBELSI@E%  FEHELSL
. BZELABRAR-EZHHAZEHRELR -

2. RAMBERZ 2.56 A8 -

3. BEEBASUEHMEES AER 106 %2 LT &30
(NZDSP) & » % 8FE+ EREEH ABREIRA OADN & & 5%
BERRT » sHEDNARER STH-64/10G %35 -

4, BREZHMBEERD BUBAZEZIRMA BRANEERE
EHRGRRBETAAY  RSEMEARE -

ZRBR(R e +4#5 SDH A ERBEEBAE MK
DWDM - SDH #4815 @B KB E) YN RBA+— £ AR B HMH -
SR ARERRE &% & Nortel Netwoks 4Bt W4 (H
WA RN B AN PIHE  ERARTREY -
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BREAA+—FwWA  AXAENEHRS T REBRETETEL H
FREBESZRGZEANERRAGEEr 28 ER - REY
NAEPRBAGHBEES AQ AR AREBEEIRAK
o BBMEEHLE  HEU- BRI KREBERRLE  HAEE
EREBEBRAEIZ =B Eeb

HREEEBEEANBTRETRES QS TETHRELHTEA
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B ERIEILE A 8 92.10.17 b A=F F 9243001371 35 & R
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EEEAZHRBEHBATEE 1228 T REMAEGOSS)ER
FY B 125E A4 SDH k2 FH@EBETE - % 128387106
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t—ANB~+—AA8 1 EXE GHRARKREERME 14 -
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AN BRRBAANTAFR  RpAREERARA SIH #8
REHEES  MEAATRKRYRRFHEY  FHRBRER
2.5Gbps (B A NEC Bc#®) » #%|3 4249 10Gbps (Nortel B #) - £ 2
R # 40Gbps #F % 7T 46 5 i -

ey PDH 2] SDH A £ EREALEA AR E - @44
A1 (Resilience ) ~ # & sk & (Setup Cost ) ~ 458 8 &

(Flexibility) ~ s A &A% (Services Supported ) ~ T # %
ey (Upgrade) RRHET#HME - THEE - THEN—FHWEET L4 -
LR ARHRERER  ZAMBRBNEPF B ERBHELAHARM
P RTRE-EKTHZRLE RIFGFH AR A&
REXZREREBRE TS ER -

4 ) E & (Attenuation) ~ &% (CD ; Chromatic Dispersion) ~ #&4t
# &3 (PMD ; Polarization Mode Dispersion) ~ & v3 ik &4 (FWM ;
Four Wave Mixing) &4 M (linearity)# £ -

1990 £R & @@ (Internet) Eie - AR T LKRH » BAT
B % % 345 TDM (Time Division Multiplexing) A <1 sii )
10Gbps (STM-64) 5 Rl eF & & % %1 % — 445 WDM ( Wavelength
Division Multiplexing) BF 2 ) — #k e 4 LT RE A% % Bk Kk
(L) AR TREES 2 TN 24 BATERTHETERA
# ( NZDSF , Non-Zero Dispersion-Shift Fiber, ITU-T G.655)
A BTUEHESRERE FKE - BERMAFRETUHE
BAAABEZRAS  ERBEIABTHH IV ENELP B TR
%o BA WM ABBEAACAEZENY RSB ML

ApE PR RB A+ —F425] & DIDN R i 386 648
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NEC 2.5G DWDM 1%#5 % #t &tk < ¥ Nortel 10G DWDM 1%#; % 4t -

WDM A8 12 A SBARFE THRAT KGR ) 2R 2 @ERE
SHACHBHBERN > M RBENRHET - HARA—RH L
BEHRARBNRZRARARARL SRR B MA B
HEPUERRBARL  RATE A GLTH ¥R T R —A#K
e o B4 T % & 4% (Dynamic Reconfigurable) 43+ 89 % @12 48
B AEAGTEIREBERAALNES AR HPEBRER
E 48 (Protection & Restoration)#9F#H ; KRR > % WDM @%@
Tk REME o HEALERS TH (R-0ADM; Reconfigurable
Optical Add/Drop Multiplexers)ixti#% & X4 H B AR K48y
27 -

K% WDN/DWDM 3 24 e RBRBWMWEBHREER - MALLE
BRERAORK > BN EFLE XL CEKEANE G #Metro
Network) & #: 848 (Access Network) #y b #i st sl B AR +F

@/ FHARARORAEEEBNERERRAORE EX
EIT S AEEBER S B (Point-to-Point
Link) - 4k (Star) ~ ## (Tree) ~ B4 (Ring) & 497L4k (Mesh) % -
RAELARFEEBRHEHER > RRNERRIBEREE RE MK
M $ 3 17T A8 W B4 AT o4 JR SR AR R AT 6948 1130 R B 5 AR H1 SR AR R B
BEAGT RS BT UABE oA WA RS @R/ FET
KO 2HNEIH 111 NANNEwE - 2L B EBNER
ARAEZ R A T WM s uy B A 2B 7 % 4kt ay > WDM/DWDM
AHARFASER L SEGR R BERE > BAHARAFSH
RMHFHRIR - AP ERUEAIRE - DA RBABRE ST H LA
414035 MSE AT © B Ko FT IR S AMEB T AR TR - %48
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BEARRTERREIAEEEN > LAHSRAE C AA T RGNS

AAARERGEBERNWHBE AR BUATRS AT

Hb 2HEERER S T #(0ADM; Optical Add/Drop Multiplexers)

A % X B (0XC 5 Optical Cross-Connector )7e &8 482s 188

# EEMH(Flexibility) » #8844 (Transparency ) * 7T % & (Dynamic)
% & #1838 (Optical Channel) %4 25 » /R B 05 R4 R4F 942 47

BB ERBREKE  RARER - EATERERE S EEH

BT o

3.1. EMLNortel Networks) %

LEMENERRARE » ZOHN BT

. #-fik+uE SDH ke dEzms
ARG RERAHAEE LS LANRBAL TS AREFEHE w
A BA% > & Nortel Networks F## L TEL(ZH)A ML &%
DA BRAARREL  AUEREEALAEGHE
(4w 2r  BRALL B2 M) AMefEZ L8548 SDH @12
2% XERHBOAATEXERRSZ T A4 OWDN) ~ B FEmps g
DD FEREABEEL24WMS)  2EIRANES BREK
BENRBATFEA_FT=Z=BLEEL -

2. R =#1k% DWDM - SDH e #k@ 12 48%
ARGAHRRRTHBESRINRBAAL+ S ARHEH &
A B#% > & Nortel Networks £A B TEL(ZH)ARLE &H
BREARNATALBRERE EAANAXTRRN  AREREEBE
Z i SDH @153tk > LR BHmASEERNREK S T 4 4D -
Bl &#urs B RE(SDDRBEREBERZLAKNNS) 2RI A,
BEZE REARRBAALT=—$2B+182¥EL -
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3.1.1 DVWDM %4143
X &% SDH kB s @ 1EwWs - A¥ =Kk SDH
ABBEARE > LT ELDE TR 2 DIDN 2454 % OPTera
LH1600 » %35y B R 4o B 3-1 AfoF -

OPTera LH

A-Translator

Regenerator
OPTera LH —> T,
A-Translator =

MOR Pius

OPTer_a LH or
Combiner OPTera 1600G

]

>

OPTera
Connect HDX

3 i

& 3-1 DWDM & A B

EdRip

Nortel 7 &) A5 Bt DWDMG 3 £ E R B4 T ¢
* 1600G % K&
* %k KAHLBEMOR: Multiple Optical Regenerator)
* FHRRABAEEHKAZMORD
¢ HKEk4&A%ENC: Wavelength Combiner)
o Ek#EBNT : Wavelength Translator)
o #FE£X¥EX(R : Dense Regenerator)
* X&41%% 2 (ODPR : Optical Dedicated Protection Ring)
* AEH%T#(0ADM : Optical Add/Drop Multiplex)
* 5# X FHKKEDRA : Distributed Raman Amplifier)
* RIS HHE(0SA : Optical Spectrum Analyzer)
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LE NG ARt DWDM B R AEL o B 3-2 A7

Control Shelf

* Power: Bay power & filter

+ Operations Controlier (OPC): optional

+ Shelf Processor (SP), Maintenance Interface (MI)
and Message Transfer (MX)

Fibre Management
+ 2 x fibre management trays
* Fiber storage for 20 fibers per tray

Brozker Filters
Breaker Filters

MOR + (Post)
0C48/STMIS

Optical Transport Shelf
+ High-speed Tx/Rx electronics: 2.5G and 10G
* Active optics: optical amplifiers and optical rings

OC4N/STMIE TR

w =
[ 3
S =
z 2
s s
k-3 5
3 3
H s

Environmental Control Panel
+ Upgraded fans for increased heat dissipation

Passive Optics Shelf

+ Accommodates two 4-position passive optics trays

+ Houses D-WDM mux/demux, optical add/drop
filters, Dispersion Compensation Moduies

B 3-2 DWDM 2R A5skss ks

Fodpsbas SH b sSa T EBmkAXDIMARES
&4 #F 1 $#4E (Control Shelf) - £#4E(Main Shelf) ~ 2 b #4E
(Extension Shelf) - #%#y& /% #4E (Passive Extension Shelf)ik
A BABELZ RIS ARHBIEREEREATRUM
(Breaker filter) ~ 32M Rl 441 % ~ s ~ESI +F -MX F & —
g 2IES 0 THRAE X ZEHEH S8 E (Conbiner) ~ TD ~ STM-64
T/R ~ STM-16 T/R ~ AARA4EE (UNI OSC) & — s A Zi54 » /¥
BEXTREERMEARS S ~STM-64 T/R~STM-16 T/R~ C—4EK % &
# K 25 (Dual AMP C-Band) ~ C 38 & # K & 21(Booster 21 C-Band) °
o XA 8 # A E (DRA ; Distributed Raman Amplification) & —
A T MW RAE X BB R A% 25 (DSCM TX ¢

9



Transmitted Dispersion Shift Compensation Module ) -~ STM-64
REBHERE A% T4 0 (DMUX Module) ~ 3 die s 4% 1% 23 (DSCM RY)
B RS BRBEARGARAR $AE - ABUEEE
BRIT @R FHARG DI RETFBRME 2548 3-3 A7
FZke DI ABBEEABR Rz ¥ DIMRHEERE
BeH EEHIHAE - gl s %2 B (Fiber Management) ~ 4% 8y
#4E(Optical Transport Shelf) - 3354 %) @i (Environmental
Control Panel) ~ # % £2#+E(Passive Optical Shelf) R A&k
A BM%E(0AS ; Optical Amplifier Shelf D& KA » £ X4
BAEPR X BB A TR ~ 4= H B (OPC; Operation
Controller) ~ #42 /& 32 % (SP) ~ 43 A @+ (MDD A3 & f £ (MO
BB REES AEUZEEZSIZOLoMELES  BEL
BLET LA 77 20 4R A0 KA ARAE £ 24 TDC-STM-64 T/R-STM-16
T/R~ A—5 M ZHEEEELFHR 2.56 & 106 89 TX/RX ~ BH K
BRAERZA > BREEHEREETRE B B GH X iEF
HANBRRUEZBERRBEIA RPHALHRIEEZRES
OEGLETHERGHAE  TRAREKEDIDNH S TRAS TR
fia o A8y OCADM R A & # A e  ARABRELIRGRGEAESR
25 128M &9 MI ~ 32M &9 AR A54RE (SC) ~ £k kAR £ ZMOR
Multi-Optic Regenerator ) & bk k& 4 B ok A £ (MORY) & AR
HREOSCO - AHABBRZHER o ANERR —SHEAE
WH1g o Bl —ERE LT KR HE OAS & -
2 78R REEEERERAZ DIDL R E L4 B0 3-3
4% % (Combiner) &4 4B 3-4
AR AR B#ZE(0AS) &HEE 3-5

9
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{Optical Amp Module B)

DWDM Single Extension Bay ~ DWDM Double Extension Bay ~ DWDM Single Extension Bay
(Optical Amp Module A+DRA-A/B)
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& OPTera Long Haul DT: Combiner

Single 4:1 Combiner

2.5 Gb/s 10 Gb/s
Client Side DWDM/Line
Interfaces Interfaces
|
-—
Client Side : Line Side :
+ IR-1 Telcordia Compliant * Long Reach DWDM
+ Transparenton OC48 * Wrapper based Wave ID
Sonet/SDH TOH + 10.7 Gb/s input/output
» SonetOC-48 or SDH STM-16 « OH Compﬁant to ITU G.708 OTU2

frame

Tunable lasers

AM1 & AM2 support .
High Dynamic Range Receivers
Interop with CPL and 1600G A

Optical Signal
*« 1310 nm optics

« e s

T
N R T Rvorks

NORTEL NETWORKS CONFIDENTIAL 21

B 3-4 4 % (Combiner) &34

OAS
Shelf

2nd Optional

OAS Shelf

B 3-5 AEAZHREOAS) &#E
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3.1.2 SDH®%#&ENT&
8 #r Nortel 7> 8 PR35 B & SDH £ & £ K% # & OPTera Long
Haul 1600 ~ OPTera Connect DX & 483 7t 4 4% tE 4% %] % (OPC) 3% 4 -
OPC 424 OPTera Connect DX % #tah4k4F ~ 3 - R HFE
(OAMEP)h fE » #E Bix Sl B N /A BB L X R & E 483815 » 27
RAEBE 0 AR RBHELAATERL BB EEREH
5@ o

STM-64 3% # (OPTera Connect DX)R B AR RBARB TR » 7
UNBEARARENHGoE 3-6) -

OCasTNisx ~ OC192/TNG4X/

W s Connect DX

DS3
0C3

OPTera LH

oc3
0C12
OC48/c

ATM

GbE

Other vendors’
SONET/SDH

3-6 SDH /& A e 1 & B

STM-64 & OPTera Connect DX ##H#E X EZ R EH TN-64X &
BAEATH ~ BERHBRE - REEFEAGR - AETES - 2214
WMAE ~ BIREH @R - S EREMRAE - FHN T - FERME
BAIEFMEFARBNE - MIEL BB 3-7
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SDH Rack Layout

| Breator Fitter
i FuEr
Control Sheif

. CombinerA

a =

= 2
AEHEHWEEEEE B
gﬂ_3—122 efe £
AHEREHHEHH I
8lo|B|3|3]8]8 318

|G14 Booster 21 C-Band

“Hla1s FILER

; - 2
[ANINININS 2
THHHHEEHEE IR R |
HEHBHEEEFE § 02
el ol 2le]alslz]e & [}
clojojolatnlalolols o

Empty

MSA1 C-BAND TYPE 1 DSCM-80(SC) NTCAT4AH

MSA2 C-BAND TYPE 1 DSCM-80 (SC) NTCA14AH

C-BAND DWOM Demux Moduie 2

Passive Shelf ASSY

622 FILLER

] G286 FILLER

192 FILER

3-7 SDH #AE&EHEH

Control Shelf

Extension Shelf 1 Main Shelf

Extension Shelf 2

Z 7 OPTera Connect DX TR @R LS B ZHTo T

4-Fiber MS-SPRing

2-Fiber MS-SPRing

4-Fiber ADM chain

Matched Nodes Configuration
4-Fiber @8 E#BARE 134
2-Fiber #8 RHER AR E IR
fairik ey 106 M 2iE

14




o 141 4738y 10G 25 5245

* & ¥ (Subtending) &l 488 (sub—network) & /7 # 3%

* ¥ STM-16 &9 2-Fiber 4 TE R &£ 473

o %% (Tributary)# & X (Tributary hair-pinning) /& A&
* fRik ey X i #(cross-connect) /& A

° IBAERELHEA BN

* RAXMFRERBAEYER KN

TR At e 4835 2B 4B A HHT I il T

4-Fiber MS-SPRing%:#4 &

4-Fiber MS-SPRing system

A203. 102 P4
4-Fiber ADM 1 < [—1 <4-Fiber ADM
- o
w | P P | w
@D DD DD DD
U = | BT

4-Fiber ADM - [~ 4-Fiber ADM

SIS

Legend:
ADM = add-drop multiplexer
P = protection
W = working




2-Fiber MS-SPRingZZ#% @

2-Flber MS-SPRing system

DXCHAR

VP
= 7 Y
12
2-Fiber ADM — N4 =1 2-Fiber ADM
wie | 1 wre
@D @@
P | | we
2.Fiber ADM [ 7 1 2-Fiber ADM
& Z =3
= » =
N
Legend:
ADM = add-drop multiplexar
P = protection
W = working
4-Fiber ADMZE# B
4-Fiber ADM chain configuration
FEE52.192 R60
W W
&H—
4-Fibar ADM - 4-Fiber ADM
70
ph X g I
w | P : P 1 w
 — . S
g .
@@ DD O®
L :,‘
w | P I
4-Fiber ADM 4-Fiber ADM
Legend:

ADM = add-drop multiplexer

P = protaction
W = working

16



2 — 4-Fiber ADM @R ER A FE K THE

single 4-Fiber ADM chain configuration

s = STHRA-64 traffic path
F = Fiflor
718 4-Fiber ADM A8 RAZ R AR E 4o T B
Fvio 4-Fiber ADM chaine, USIng the DX _HUSB network Homent as & Zxa4-Fiber ADM J—

Chasin 1

2R Flirer ADEA NE

Logend:

S . T 1 AR XA Fractty
F - R

MOLO 2 THhe Mustalion syows protuotion g Gt 176512 ard 30 7/18 in aodes AGC,C awd €.
IV IBUGIOEon o 6o Bk o 10 IGO0 GHOND () e CHIARE § 9.
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¥ — 4-Fiber BEBRHAAE B THE

Single 4-Fiber Ring

12XODT FX

L4

mmsaeyses o STTA-G4 tratic path

# 4-Fiber BB EMSAIAE kL TE

Duat s-Fiber B gs withy a t ] it configured as a 2x4-Fiber ADM

tLegoryd

m—— 5 TRAA TSR, oh

Noter: The st

Gi1 1B el G T8 i nostan ALC, D and E.

o gy T
i ORI 22 he 1 Tk 1< 1o FAD Tl ot (O CRONE 1 O and Gavest
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#| A 2x4-Fiber ADM %348 (T B0 & $hi@ 3 X R

Interconnected rings with matched nodes connections using 2x4-Fiber ADM
configurations
LDX41831

Tributary
Connection

AN
a1 ﬁ G3 /_\
3 ‘fa“t {/-@-*—5\
H SR R
2x4-Fiber ADM
|End B
2x4-Fiber ADM
Secondary \ /
Gateway

P

Gateway

1 Primary

End &

4 4-Fiber ADM & 4-Fiber MS-SPRING Z2#%4% A& —18 2x4-Fiber

ADM

Biixed 4-Filver ADM chain and 4-Fiber MS-SPRing with a network slement configured as a
2%A-Fibar ADM

ADA Chain

Legend
——— ST M- IROG puath
£ - Fiker

[<3] 1/012 and GA7/8 In nodes A C.D wnd £,

NOte: The Bimiration Shows pyrobection g
This ifustration msc lI?D‘M ﬂfmm GOAGA0 and GRASI.
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¥ — J-Fiber @R EHR A EIIILE

Singile 2-Fiber MS-SPRINg

ADK

Waorkingdpraotection

Eocizn
- P 7N -
& 2 o
= Va7 =
2-Fiber ADM — — 2-Fiber ADM
2= | IR
21> @<
= | |
2-Fliver ADR B PN —1 2-Fiber ADM
& 4 e
= P =
7
Legend:
ADPM = add/drop multiptexer
WP = working/protaction
- - ~ ~ _ M ﬁa =
4 OPTera DX #8% /o448 A 212 w8 2-Fiber ADM %2#
interconnecting four 2-Fiber ADMs through an OPTera Connect DX network eiement
e,
Wwiorkingsprotection = ml? notection
ADRM
o Miode A Node C
2-fier 2-tiver
ADbA ADHK _E1
1
ERITE
TraGarking/protecticn Worklngsp rotection ADM
Working/protestion

Waorkingsprotsction Whorking’protection Naode F

2-fier

i Ao |
Workingdprobection - j,'— _Wiarkingpratection t TE
Axe2-fiber Workling! protection

wiorking pratection ACR whcrking/prstection
—
_________ Niode J e H )
{2-fiber z-fiber]

ADM |

weorkingpiotection
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#| A 2x2-Fiber 3B %2 4#%UC &85 253848 i MS-switch 38

Example of MS-switched matched nodes with a 2x2-Fiber Ring configuration

Dxas
Tributar
Connaction
S N
G G3
- I\ 4/ T
n F
BT L §
2x2-Fiber ADM
Primary
End A Gateway e
2x2-Fiber ADM
\ J J Secondary
Gateway
SIRE N BB
Example of a network using unprotected line and tribhutaries
DK37 15
& g o u ¥
ST 1) 3 Ur&wuréwcmﬂ DX Url"_ﬁr]%ﬁaaed
Traffic
N — 15
> ct
Z « S
| 1ing via biack-
to-back trite
1
I e
DX um%mcned DX Un ljgsmedi fing ADM/@
1
256 103 i Pt | 24 Fibar
T ! Ring
H 1N
: —
Legend
i_--T"1 =OPCSDC
= ATH switch
@ = IP Routar

21



Nx(141)4% %% &4 OPTera Connect DX #4825 2E 44

Exyampie of an OPTera Connect DX network element showing Linear Nx{1+1)
configurations where Nis 4.

X A638p
‘\ \\
Other vendor 3 S
10 Gbit/s NE | N LTE NE
) S
} .
4 > 1
/, \\\
S~ GO/G10 G112~y ="
5 /
G9/G1G G1 7f‘G1§,’
3 2
’!
DX_HUB 10 Gbitfs router
10 Gbit's 4x {1+1) DX_HUB
Legend
LTE = Line-terminating equipment
DX_HUB = DX_HUB natwork slement
NE = Line terminating squipment
—————— = Span of control boundaries
A CH &) 4 a3 B4R 3 2% (SNCP)
Sdbtendlng SNCP ring support
LeX081
Pre-DX release 4.0 DX rolease 4.0
Ve N ~
DX
network
[:‘> element
Head-end DX
network network
slament element

STh-1/
STh-4
(A

TH-16 Subtending |
SNCP ring

pEm
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& 4% 2 1 347 2R (SNCP)

Example of a SNCP ring
[IXa6EL
STM-16 NE
Node B
STM-16 NE STM-16 NE
+ Sub-network connection —
— . protection (SNCP) ring
La
STH-16 NE
Nade D
ey STM-16 2-Fiber MS-SPRING ## B
Subtending STM-18 2-Fiber MS-SPRing support
DX4E38T
Pre-OPTera Connect DX OPTera Connact DX
Release 5.0 Release 5.0
Ve N S N
OPTera
Connect DX
network
]:> glement
OPTera
Connect DX
Head-end network
netWOI’K e'ement

STM-1¢

STM-16 Subtending
2-Fiber MS-SPRing:

Legend
MS-SPRing - Multiplexer section shared protection ring
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OPTera Connect DX & TN-64 4835 7uiF 48 7% 6942 2 2-Fiber 3R £ 4 E

Example of a standalone 2-Fiber Ring consisting of TN-64X and OPTera Comnnect DX network
elements

LUx4G26p

2-Fiber MS-3PRing can have a mix
of Classic TH-18X network alsment
and interface pairs of OFTera
Connact DX network slement

STK 2-Fiber Ring connected to
OFTera Connect DX tributaries

Legend

DX ME = OPTera Connect DX natwork etement
= STk-15 rats

= STK-1& interface

AR EB TSR H# 6 OPTera Connect DX 224%

Example of OPTera Connect DX as a fully protected cross-connect

OXZET
Cross-connect
STM-16 tunctionality
R e ) [—
-
Back-to-Back tribs -
No longer needad STH-1 ‘
= —
I
| mom—— | — ﬁ]
- T e -
STH connections  —__ 1 _+j SJ
— STM-16
STM-4
DX Ring
— —
.
5Th-1
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OPTera Connect DX & 25:€ A % & K ey 4 A, SNCP 24 H

Example of hairpin connections for SNCP rings at a OFTera Connect DX node

To other node

Sﬂw1i1*

ST-4

ST/ -«

SThi-4

STM-16 NE
Node A

L— =

STM-16 NE

Node A

STM-165 NE

Subtending

Sub-network connection

protection (SNCP) ring

STHM-16 NE

STH-16 NE

Subtending
Sub-network connection
protection (SNCP) ring

g ——

STA-16 NE

of the ring ar
ADM chain

BT :

Level 2 routing

HRE R F b BT RFE — 18 Domain 8 > T4k A Level 2 938 B 4%

DXIE48

L~

Level 2
router

NE 3¥]

NE 4%{ wuw

Routing Area X

Level 1

Domain Z

NE1Y

NE
NE 4Y
“** lisoy

Routing Area ¥
Level 1
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OPTera Connect DX % 5% 2242 8

Example of an OPTera Connect DX tributary protection configuration
OX0534

wlGn GI1Igw
OPTera Connect DX

QC-192 — ADM NE —
—o-1] -~
pls12 sy P
G- .
w [ e [Lw ] ep
) r

=2 DODOD GO <

w | P wo | P

0C-48 QC-12
NE NE

L

Legend
—— Working fiher
----- Protection fiber

[+] 473 B ¥ RFRAR

Normal traffic flow under 1+1 protection scheme
DX0E25

5 G w
«——@—

@B WG
. OPTera Connect DX
0G-182 S o ADM NE — O N

pli2 Gy P
-] B
w | p Il w ] P

i

ocse DIDD

0C-192

Q
=)
J&N
>/
N
2/
JAN
Y/
o]
T
)

Legend:

— Working fiber
----- Protection fiber
e Traffic
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141 R # i g E FHRBEALE

Traffic flow after a protection switch
DXOBAE

WG G W
‘_@’_ OPTera Connect DX @ oc-192
oc-ez L ADM NE 1 @_4 o
P k12 G1g P
& ~&-
w | p 1l w ] »
ocse @) WD WX ooz
1414 \ i 1+1
M 3 M
w | P w | P
QC-48 oc-12
NE NE
Legend:
— Working fiber
—=== Protection fiber
Traffic
4-Fiber BLSR #93%% 84 E % A M EZ B
Normal traffic flow in a 4-Fiber BLSR network
axae
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7% A% SPAN t7#4 4% &9 4-Fiber BLSR 4924 #9345 2 B

Traffic low in a 4-Fiber BLSR network after a span switch

OxX0282
Nods A G11 S17 Node B
e . 2
G117 G118 G2
r Y
H
&S &
v y
G11 G112 18
1o [ IR e

[

E Node D Node S

‘ = Traffic flow
= Addsdrop traffic
= Warking fibers
= Protection fibers
= Failed circuit packs

5% A RING #2489 4-Fiber BLSR @3k ey 5 A2 H
Traftic flow in a 4-Fiber BLSR network after a ring switch
DXORED

Node A G11

= Traffic flow
= Add/drop traffic

= Working tibers

= Protection fibers

= Falled circuit packs
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5t % RING 4444 69 4-Fiber BLSR #93% ¢4 45 & #7 R 42 B

Traffic loss in a 4-Fiber BLSR network after a ring switch

Dxoeoe
]
Noda A 311 G177 Node 8
G112 Gt
H H
H H i
G18 ) G117
Node D Node C
Legend:
W = Traffic low
-~ - = Addidrop traffic
= Working fibers
= Protection fibers
= Falled circuit packs
I 2 ot
2-Fiber RING £ % :# AR
Normal traffic flow
oxpzen
West East
Rx maduia A T
LZD OTRING [ werdag ] 2N
e 1 L
- | T e -
TI= E Rx
s [ working | : oo,
7 1 E
protectian J- | ] ,E‘ . _ protoction
—& | A T e
: H
H
i :
.t H
o - L~ -t
i
H
L_.__T e = —
Switch

moduie B

Legand:
——— T raffe flow
———— o NO traffic flow
Rx = Receive interface of the OC-122 T/R circuit pack,
T x = Transmit intearfaocs of the OOC-192 T/AR alrauit phok.
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2 A% SPAN t7344% &4 2-Fiber 485 £ & A A L

Traffic flow after a span switch on the east side

Dx0280
West Seitoh . East
modute A *
S
Prolection [ rotection
@-» vl
[
»
x 1
H H
T i H
PP Meorking : H
S g 4 ’ -~
: H
= .
protection JE5 § . Pro v =il ‘
—-@| T = :
H =
i :
i L ~ =<1
1
H
.
\ :
H
.
.
.
.
\ v *
Bvwitch
ociie
Leogard:
— T et A
i Ne teamffic fkow
- = Failad cireuit pack
Rx = Receive intertace of the QO-192 T/ cirouit poock.
T = Transmit inertace of the OC-192 T/R aircuit pack.
7 RING 73442 & 2-Fib B 85 35 A AR B
7T ZE: S iber 49 Ei%: g
Traftic flow after a ring switch away from the west side
Ty

We st Switots . Eant
R enedude A T

- — avoxsing P P
-~ e — e

] N W

.

T

LG -
>
-
H
Teation :
BT
et .{ t:—;

Rx
[ woikma ] Crgic.

i ?lm?eetu;f nf ] @

wevnbunnundsnunnuni

Logend:
= T ERthe flowe
— e = NG R i Tl

— - Failed circuit pook

x = FRewcmive nterface of the OC -1 92 TR circuit pack.
Toe m T EBRrASL iR tertace OF the (- 192 TR oire it paeck.
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2-Fiber BLSR #% %= 4% B

Example of a 2-Fiber BLSR network

OxOZes
Node A Node B
Node D Node C
Legend:
—— = Traffic flow
m—meame = Add/drop traffic
—_— = Working/protection fibers
: =]
A-Fiber ADM 483K %2 3% )
Example of a 4-Fiber ADM chain network
DO

Node A Node B

Node D Node C
Legend:
S— = Traffic flow
———— = Waorking fitbers
[ = Protection fibers
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3.1.3 CHAB&K K S 21(Booster 21 C-Band)
%= P s S SDH Ak B 8E8 12 A 4077 $k Al 2 DWDM 22 1 4 4E
Ao A CHRHEM K % 21 (Booster 21 C-Band) & %-#4 X, 3 E 4 A
% (DRA ; Distributed Raman Amplification) » £ ¥ CHEBBKKXE
21 BB 3-8 AT o

~C-Band Co/Counter shelf
a Iayout (Booster21 solution) §
ain Shelf Hi

Supports DOSC circuit packs in slots 1
15t Extension Shelf

Supports CPG G0 C-Band DAMP C-band circuit
packin slot 1

Supports CPG G0 Raman A circuit pack in slot 2
Supports CPG G0 Raman B circuit pack in siot 3

Supports CPG G0 C-Band Booster21 circuit packs ‘
inslots4and 5

2 Extension Shelf
Supports CPG G0 Raman A circuit pack in slot 2
Supports CPG G0 Raman B circuit pack in slot 3
Shelves (slots 6->10) )
System can be replicated in right hand side of bay

CONTROL
Shelf

MAIN Shelf

EXTENSION
Shelf 1

EXTENSION
Shelf 2

Right hand side also available for non-Raman AMP
system ;

NEY '%TEL

NORTEL NETWORKS CONFIDENTIAL Unrepeatered Solutions - 38 of 71

B 3-8 CHAEAMKKS 21

3.1.3.1 EBMRAMMDBAENERER
ERREBEHALT  REBEERIRE > BFFTME
FHREE ARLABBBAAATERYR  K¥ A ETHETX
BRE > ERARBEMBERZHASFodmmmBERERARE K
WIEBE A ATE R R R BB X0 B 3-9a 28 3-9d A7w
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HEABRRKBERL MM ENRARA  4AHIE Rk BB 4

%o F B 3-9a
3 DSCM
Booster 7 Low noise  Amplifier
Cable .
amplifier

3-9a

EmEABLEABRBERX B PBRARR - PHE - PIEEHR
B > o FE 3-9b

—»' : —

—> —’—_——’—_—’——-’——»

—> ﬁ —>
..h Raman amplifier

B 3-9b

$F ROPA B oot 8 XA A BR — B A& - JE¥ REEE - K
R M o T H 3-9c

l ROPA l
@ } Raman amplifier

ROPA Pump

W

B 3-9c

B854k A Co Raman amplifier # Counter Raman amplifier

ABABER—FPRRA RBIE R S E LM wE 3-9d

—

:' Cable -

Co Raman amplifier Counter Raman amplifier

B 3-9d
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S ABERAB(DRAOZZE

SHAMIBABERGHALKEREG LA - EAFHE
BF R ARSNGB E AR Z HSEECRO SR A RRE
e AE H(Pump)  BABANEHRFLZRATY  EFEHHET
R AT B THRE N RAABBREZTH TR
BEH BT LM ATHEEENREATFHEERE LK
BFEHMMEE  HERETRS T H LML ETUES 2 LE
WAZHE -

B A A AR REAHEH AR KRG
100nm » A7 2 4o R B2 K 1550nm % 5 &9 F 3% - F 45 A 1450nm & &
MEDREETH  HPATHENARME  TUABALET R
EHORERAYE AR L oRATBETHTRE BEBABT
WAGE R ANAT R R A e R o BE R R T LE AN AR
KA o SR HIERE > SRAIRE RPN H HE M AR
Ao WERAETURIERS » LTRARRF G » EATAKYLE
FoRARKBEABNIRLGZI AN EFERE - AHEREWE
3-10

Transitory status _
Pump
Wted emission
_ JN\>
Signal

\ \ A

\—%al phonon

3-10 L EH R BEHIFRE

34




AR HABLERAZBOROAMERT EELH AN R HEHT

mf - A EALLBEEERTEE

BERIASEEHZRT » 8 LA LEHE LIRA B M RK
BREBHEFTAALT -

WRLBARBABLEZEH > BANFREARARILENS
o RAFRA AR R RBAMAKRSE -

i E 5 & (Effective gain region)#) o 8%38 & 50 4R
EERD

AR SC/IPC ABEHBSHTARLHE I watts kzh % »
A EH KRB OROZ T4 A F 71 watts e

RBEE BB TREETH REREEZT $4p B 20mW o9 k&
hERATHERBEG AL BREEBERTH > HEE
MER BRESHS LR BEZRHKLE -
FRLASREZSOFRARA > N DN 44— LFed
AERIGCRAEX A4 HAPERELEIFTEZHRE -
AR EHARBDROBAES>HROSAHRBARBLELZE
Mo 3-11:

Dual Amp Booster21
DRA

g
Booster21 '

DRA

S

Booster21

B

Booster21

B 3-11 DRAE X OSA &6 2 A
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3.1.4 8% % % (Network Management System)##if
ERHEBFT oA TEHEATTRAL T AE 3-12 7w -
WHKE @ A@EBR&S FERBEEARRRREHAMAFULE

L35 XM ~PABX ~ 28 5 T4 - Kb g -~ ATM &k
% > m SDH 2 ERHEEBBETHERN BRE B AH
BREEE  EBOBERE - FRRFAEUENRE G SR EH
A& (ko STM-1 ~ STM-4 ~ STM-16---)
Sk FE RESEH  RESRTHOEHER(2.56 ~ 106+

Figure 17
Transport Plane in Detail

Tratfic patisrn
Broadband Wnlformal)
Backbone 7
High speed
Transport

!

Bandwidth Managemeat™™
Grooming & Consolidation ..., X

!

Point of
Flexibllity
A%

Local Collector .« Tier 3
Access :
Terminal “ Tier 4

B 3-12 sman sk R4

BATSDH 2 R R Z PR A F R B R 2 8% & iR EAE 4,
R E 2 ERAE. BATA® ITU-T = QO MAA&N &
(Qnn / OSI), & TFM £ @ x4 # CORBA(Common Object Request
Broker Architecture)f+ @, THREAREBFEZ SDH B% 4 4
EFemEE, RREngesanRR, BIKEE-

AR ITU-TMN @F H4 > d L@ T oAl T ¢
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BMETHEE  TAHETEARMFEE

WA EER - flREEPF FHICEBRRYE > REEBNSHERE
WBETER  REEBERH X AEB T EIERE -

WAETHER - B BEMEEM B4 TCP/IP~0S] - FHEEB A EL

U -
WM R ARG BT 0 Hlde Optical ~ ATM/FR ~
IP -

Nortel Preside #f /& ITU-TMN #%& Z£#RA T :

BETER Pl TPk - 7 - e EFF 245k 4E > -

MRFEEE 538 Trail Manager £ 3@ B ¢ % 32 & iF 4]
0SS(Optical Support System)&E % » E T -# K F
B -

W EER  REEBAAR RB A T B I -

WMAEER R EC-1 4 0PC: FHER4EEB R EHEBE T
T—RETEH BB Optical Manager »

4B TUAF B ¢ AR IE R Y B 89 &-4E 30 F5 > €44 DWDM ~ DWDM Long Haul -
Switch ~ SDH -

B 3-13 Fis~ % Nortel @4 ZEHE :
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FUBIMERE WIEHWIU L HUUNDAKIS

Preside Optical - Detailed Architecture

Opatational
Support
Systems
Camer 0SS
“ation Platf
Am:;hrnhon atform Optical Domain
Trail Manager Managemont
Wavelength ainh Managemsnt anagem
Optical Powsr Management
Opiical Section View
DWOM View
Backup & Restore
i, i I o Element
. 0 Management &
Ly fﬁ Device Adaptation
o
: ¥
H 5y Netwotk
§ = Eleménts
| =
% % i |
i
OM 5x00 HDX OM 3x00 OMAx00
LH 1600, X ™1

0C 12181102
TN 84X/18X.

B 3-13 Priside £

Nortel #@% % #(Preside) ¥ 23440 F ¢
. 2EWBEERBFED

2. REWNERER

3. BAITAKEHEIHK

4, BEREBEERE

b. EERMEBMAE

6. W -RE %K EREHRE

1. WAREEARE ~ ALK

8. WA FRIHBEEH

9. HEHFTOCREARIENKBELBEET

10 FE@aEEHE

11, BAETIEHSE ~ 80~ SR - T EBREE - SHAR

B PR AR
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Lk EMitide T ¢
1. Preside B HER N @ERMEE (GNB 5 Graphical Network

Browser) ~ 4% 8~ £ @ 4% &8 (GNE ; Graphical Network
Editor)r & v E#FEI 4 NEBRTEDHRBIEREHE
A @R RER @B EE GNB# A ONE £ 4 eh s B R E
RER > CTREREREE HEHLE  CAFFRKEAET
P FEES - EES - TRHEE o GNB & GNE T AR AAEAT
W BRI BRI ERAE -

CPATERBET A - BRI A - FRBRBRE -
 REREEAERK( TR FDRE2#R(E TR 3-2) £5%

AMERBTURBRELEEXTHELERATRE ARTERT
UMBERE  EREHEREE - PHEE - BELE - AT S

ERR(LERL) BRI RBEELEUE - T2 Preside &
AR~ FEaETHERB ST F Preside ¥4 -
% 3-1

User account

Operations supported

Default

classes user account
Admin All preside GNE and preside GNB | Admin, Master, Oper
operations ator, and Netmgr
Provisioning |All preside GNB operations|Prov
except correcting connection
audit results
Surveillancg: All preside GNB operations|Netsurv and slat

except add ° edit @ and delete
connections view-only access to

protection status and control
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Layout All preside GNE and preside layout
GNB(surveillance access
class)operations layout
view-only access to connection
management and production status

and control

% 3-2

Access Type Privilege

Full access All privileges defined by the user class that

accesses the view

Partial Only privileges defined in the Access Management
access diallog
No access Only alarms are displayed

Exclude from | The network elements do not appear in the Preside GNB

the view

4. FWBLEL LA Preside RUEF ARG  RETARTURY
LR BREE LB L 5B 24 CLFI(Common Language
Facility Identifier)zhfe £ # 4 t Loy EBIAH

5. M4 B #L.(PM 5 Performance Monitoring) @ T LA45 & &S A& AL
B & (Thresholds) - &ML LFHEHEE » AP LEAR
Aoik R e B 1S

6. BAT#H KR Trail Management Hx4X # R Connection Management
REBEESL  HHARTIATRIIAELEHE Lo RRAZ

40




&

3-3

BARX

) Re R A

(a)Trail Manager

RERnBRER(E -1DA
R{EHF X

(b)Trail Scheduler

FEREREREHEETRER
WEABBRZLBAELEER ALK
B 33

(c)Route Scheduler

HEEAEANEREZRENS2H
(QoS, CoS-++) R 3+ B 4@k ¥ 3% #3%
TH

(d)Trail Explorer

BT 2ECREINBRETS

(e)Trail Monitor

REEABTTRRXHER L

(f)Node Modeller

RIBBBAARRTHEE KT
HZnh

(g)Network Builder

P72

e

REEBETREL

Manager

Trail

(h)Network Builder Tool Set

BB N T Network Builder

(i)Trail Management Database

Trail Management database #%

Resiliency EH ATk
()Offline Trail Inventory|{fu#f4c 49 % & 49 3% 1@ 3 &7 515
Retrieval #e4# A Trail Manager

(k)Wavelength Path Management

EEMHREBAABELRERG
B 438 T RIR TE
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Physical network

NMLE0019, 1.1

Key s
Network -
Eiement
e - LIOK -

NM-60026¢. 16

Network
Element
¥ Logical trail
Link

B 3-14

6(a) BE—BEHETH LT EHEERER (IR 3-4)

6(b). 147 E# Deactive %] Active ~ 2 Active 2| Deactive BF R &9%
-

6(c). $4TH &1 B4F 8 criteria > Hliok T4RE - F47# - KB d -4
B~ RABE - REHEREE

6(d). & BR3GE% o448 LCT 47 Configuration F & Facility b
#E4#4 Connection > #8% T A& 1@ Trail Explorer sh4E B » &
B OPC HRAB/E L% BE LA
Sub state # & £ 3 Network Learn ' #4% ABAEWAKAE -
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%34 BETHREEB TR ZEKAR
Trail standard |3R.8A

layer

Logical Layer Path

MSP Multiplexing Protection

MS Multiplexing Section

RS Regenerate Section

ES Electrical Section

0S ‘ Optical Section (#&4- 0TS (Optical

Transmission Section) ~ OMS ( Optical
Multiplex Section) ~ TOP ( Transparent
Optical Path) ~ DOP(Digital Optical Path))
PMS Physical Media Section

6(e). & T LABE~ %V TR # % Service not ready 0K » 88784 %7V
LEZTEDRE -

6(f). Node Modeller =T A %4k & #M% oiF - @ v (B 3-15)

Figure 1-1
Node Modeller profiles
Fig1-1

SN e ——NE Profile name o
Channel Cross .
Connect Provisioned Cross
Connects
Card Profiles

No. of end point defined
in Card Profile

B 3-15 Node Modeller
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6(g). 48% A % F PMS ~ 0S ~ ES ~ RS ~ MS % % % # Network Builder 2
I CBIZARBRARLEE Z BRI ER(Path) B# -

6(h). REBU N BHREEARRIEETRAVZA -

6(i). A Versant & > TREHEN - FHHLEHELREFA
RR2 -

6()). 8 M FARBEF N BAE & #38 FUAF B3R F WieF > 45 KT X
B B TR A

6(k). Wavelength Path Monitor P& 7 J{%% & (Optical Layer)sish »
BT UER AR 4B 3-16; 0TS (Optical Transmission
Section) & @ # — B4 M H 4 B4 2] T — B @R A 15
EL 4 % o #v SONET (Synchronous Optical Network) - SDH
(Synchronous Digital Hierarchy)#y &£ (section)4a4

Hierarchy of optical layers
optical_laysrs.eps

B 3-16 48 ik
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OMS(Optical Multiplex Section)® : w18 DWDM A3k % —
# 2 Fi > Fo SONET ~ SDH — #4542 £ (1ine) 4845t - TOP(Transparent
Optical Section) : &4 %18 OMS » # — %% &k & 3% % (Wave
Translator) | F— Bk k## S - WM AT ER E R B
3-17 - DOP(Digital Optical Path) : # ¥ E/0 #3a BB L%
E/0 #4a% - 5@ BT UR L&k ¥ # (Wave Transponder) »
A 4 % (Regenerator) - Combiner ~ OSM (Optical Switch
Module) -

Trail Manager interface with Wavelength Path Management enabled
. 3101-333-WPM-UG-3.0-F 1-2.4if

- Retriove Tralis from Database's F3aF Trall ivesitary

Glasgow SEP1es + . Teak 19
Gaagow StPies - .. Tral 20

132 ells ratrieved &L 1EMOw/2000 15:24:72
132 tralis waich cwreni Miey

H + Trail Manager 5 TRHBR-ZE - bl - B EHE
H2ido @ 3-18 5w
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Tratl M, it Modules and Ap on the F ‘ Platform

HHICO0UR. ep
- T T T T T e e e - |
I | Node Modalier GUYY |
i Command Line i
! |
! Metwork Bulider I
i Yool Set interface \
i 1
| Network Builder |
1 Command Line |
! |
Trail
! ™M g " Route Advisor GUI |
1 Database Stas |
i Fanre 1
] Trall Manager GUI Advigor
enatyal Gncluding th I
i Path Management) |
1 Trail Exptorer
Process ‘
: N Trail Monitor GL )
|
! 1
! !
! ]
! |
i N
e e Trail Management !

3-18 Trail Manager %24%

Nortel DWDM #% &3 #2874 F & 3-19 DWDM Line View &4 T4F3%
R EOE $29:

i o L 2.5

[ OM_03:0C1:1.31-11 F0071280
TOM_04:0CI- 1.4 1.31 | FO071261
{OM 03°0CT:1-3142 | FO071262
OM_D5T0CT 16111 Fo071285
OM_03:0CI:1.31.22  |F0071266
OM_03.0C1: 1.3 1-21 OM D581 16121 | FO071287
OM_D570Ci: 1-51-21 OM_03:0CI: 1-31-21. | F0071288

B 3-19 DWDM w8 %

i
B

46



MR B B At A H A4 R A M (15min & 24br intervals) » 4%
REEEE RPHEBRENAE  DRER L ST RGBS
PEAE SR L o

EAFTHELLCLRETHETHR - FREM  @&REHNS
(Controller Span)ik & F) — 48 & &9 48 L &k » 3 B R4 Preside
EH ARETAXENFRER > — MR X F# K (Textual
inventory) * % — # & B % B 5~ (Graphical Shelf with

Real-time Alarms) -

. Preside A¥F@AEAB AT LH R ATEHEAR T

HEWEEH B L - F4 8 (Delivery Status)F rxR A E AR
% (Release Management Dialogs) @ f3F#% A B B REE K
B @% A e XN : Network Upgrade Manager) s 48
EABHBEREFEZSREBEITAR -

10, EX 2 AN BERBEN > TUABHER TAEMEHEE

11

Preside AL3F i AEFBEAET ~ ©iE4] B (Controller) ~ &
%1 % % (EMS: Element Management System) ~ ##F% 324X
7% 43} AR % (MOA: Managed Object Agents) - 4835 /% 32 ¥ 4] % (NPC:
Network Process Controllers) R#474 % &3 - @& 44 -
WMEEE WHEHE - -EBRZIEE  BEAFAXITUsAF
# A A (Manual Login) -~ B & & A(Automatic Login) 4% A #
7@ & Web Ul(Web-based User Interface) -

12. Nortel 488 2 IR B N\ Bt B4 EFFER > 4o CORBA(Common

Object Relate Broker Agent)frd@ » ¥ A%t BRZHEF 44
¥ ERAREHWE 3-20a 28 3-20c:
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0SS Integration Requirements

NERT R Yorks

SLSINESY WITHOUT BOUNDARIES

MMS/oss

i apachy PRANPING 3 %
Fuiction § -Assign & Dasign i 3

“Order Mgmt }
*Service Activation ;

H ~Aszet Management
E ‘Network Maintenance

‘MBIF Use

Technology *CORBA MTNM

j -Bulk Data Mining

*CORBA MTNM

<Buik Data Mining

Requirsment « Offline DB alignment

o« Accurate capacity

i analysis & improved
network utilization

< Efficient network buitd

+ Just in‘time provisioning

« Minimal provisianing i
fallout ]

. | #Lagical network data

alignment
| = Mormalized OSS NE
data modeling
1 +Transactional process
automation {Order to
aclivation)
Attribute confiq & alarm
suppfession

i = Equipment ravision

« Nebwork equipment
inventory tracking

euditing
Equipment replacement
maintenance

+'Enrolled NE data
« PTR-CTP, SNC, data

* vEnvolled NE data
+CTP. SNCPTP deta
“opology interconnect

s OPEX savings
: = Revenue generation

§' Enrofled NE date i
g- Card Types, PEC, Serial
i #.Versions

3 « OPEX savings
|+ Revenue protection

- NIMS/OSS
Function

First Alert Integration.

0SS Integration Requirements

1208 AR T SO EIT AL

B 3-20a

NLIRTEL
NETWORKS

BUSINESE WITHOUT BOUNDARIES

« Enhanced Fault
intsgration

= Performance
Management

NBIF Use

“CORBA MTNM
+Asch Fault Stream

Technology

-CORBA MTNM

* Low cost network fault
. eventstream
¢« Integration to third party
. muiti-vendor / mutti-
technology First Alest
systerns

Requirement

« Integration to multi-
vendor / multi-
technology NMS

- Mapping of normalized
alanms to topology

* Service to fault
correlation

~Bulk Data Mining

|« BulkPM data expon :

« Mapping of normalized
PM data to topology

« SLA analysis

* Network performance
analysis and hot-spot
identification

{ VEnmlled NE data
i Alarm Events

SoviData
7 CRequirements

L+ OPEX savings
i ».Revenus protection

alile,

L Dpeat A e

i« Enrolled NE dala
+» CTP, SNC PTP data
< Topology Interconnect

i OPEX Savings
+ Revenue protechon

'~ Enrolled NE data

- PM Data

~ OPEN Savings.
* Revenus protéction




NERTEL

" Bulk Data Mining Integration e o
‘ 4 Pliysicat Logical SLA PH ™
lnventory Inventory Analysis

Periodic Data Collection -

‘ % R e
~ On-demand command line execution iyl J
= Scheduled network data sxtraction “ . 1
Solutions recuired to extract; : ' s

Bulk Data Mining

Data Miner

.+ Equipment Inventory
ogical Topology -
* Termination Peint information
.+ sub-network Connections Preside AP
ble Output Format
mple to modify Ascil output format
Data Export s : MoAs
to applications, databases, or
k Management Systems

Elements
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3.1.5 Nortel K2 @K ey B A — = K P13+ E (TWAREN) ki

BFHREE R AN S

AEAEA 5 G E 245 7 @3 (TWAREN © Taiwan Advanced
Research & Education Network)i 8 A E 2 TR EAME L 4" X
FRRERNE T RRANAFATE 2T 2 RBHER—
BRPRIE X -B IREMANEERARSEE - ZREX
ARXRAEHAELERSE  FASERERREMEERA 248
BFE > HRT R BB N LR HIRAZKEF A7
BHENELE P o RASGHHUREADT LB ABEFH A

mESBHIRIMAROTE N BALEEREFEE Hik
RTLEBMEERAEZ THEBRRT AL REBNTREER
HRERAIALCERE > B HERNEAERERREEAL
RABRRTLADRABGBATAE S RER R EMARERAR
RETIAEBER -

AMERREFHERN X REER  OEWEAXEEHI Y
HAEEGEHMABAE BEZRIM P OMNAHLAEBANR  BHES
REMFPCEAMALEAENFRALSREM IS THERES
BYAAAXAETRARE )W - ENZEBLEHR

1. 10Gbps ik £z K k@i -

2. LIARMEHRE - BAEFAHRELE -

PR AN A A A MERZ F = 81k ik SDH Ars 3k 2 DWDM /e 4ki8
15 482 2 Fh 5 » 3% o DWDM 5 o 38 2 B4 48 (OCADM s Optical Channel
Add-Drop Module) & B4 &% # tnikshicz DWDM A4 & B 2548 4%
# 3% (ODPR ; Optical Dedicated Protected Ring ) » MRt 2 K F
RHERRTHF I BEEIALM IS - FRRVBZETRAER

%o H Kkig 106 E&@ -
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3.1.5.1 OCADM 143

9% 18 Z B4 48 (OCADM ; Optical Channel Add-Drop Module,
4 Nortel Networks & &:#% % OADM) » 4% % /2 DWDM % 4 ¥ B
A% (Optical Amplifier)= #%#) % £ #4E(Passive Optical
Shelf) M(3.1.1 & B 3-1) A EE X RAEHRARKRB IR
FEREXEAN RAREDIDM & EFHTE > E28F
#E o OCADM £ Zohsefadi itk % THEAR KB RMG 455 106 £k
EHN DWDM A4 4t o OCADM = 224 4o ) 3-21

Optical
Amplifier REFR
- Eiber ___ﬁr_
Lo
Optical __, Nu OCADM

channel B 3-21 OCADM z % #%

% = #A Rk SDH AR 2 DVDM e 4RiR 12 4855 » BAHA
TWAREN wo 8 £ i gbF] "4 dy BRRIE  HEL L EAY

HEZRREBABERAKKREZEME OCADM Rtz 42 4B E
3-22

B 3-22 Aei OCADM # % @4k 4 1B
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3.1.5.

2 ODPR 1%

DWDM ;& % /& 512 4% % 3% (ODPR ; Optical Dedicated Protected

Ring VMAREAZ P X6 2 b B3 #1A TriFEC Z)E s RaEE

(Triple Forward Error Correction , TriFEC) » 3242 % 5 3% 4
141 B ERE -
ODPR AL F X & Ak TF:
T LA 4L DWDM 2E 2% b Hhig 141 FRsindashse -
TR UFIRERB IR IARE ©
PR BRI R -
Bk Kk BRED R -
T34t SONET 8 AR & o Ak ¢ TR AR R RIRE 25 -
#4E B2 K 3R(Regeneration ~ Reshaping ~ Retiming) 10Gb/s &
@ > THIA” Thin SONET” 452 Bsir 2 st -
ODPR 224481 (Bl 3-23) » /&8 224 B () 3-24)40 F

wwv VA" 4 P P

ODPR Unit

OSM Module
lector

SPIittef T

B 3-23 ODPR &£ HE
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OSM
\

Working

WT Protection

3-24 ODPR /& F3 22 # ]

ODPR % & /& Al 7 TWAREN % 4 s 244 (8 3-25)% T

g ae & &h -
iy 2 ZR i3 - 4 Rt RE i

&4k "x ah A% B% Ak ur KR &8
= xR

3-25 ODPR =4 & M #* TWAREN £ 4% 4t 244
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3.1.5.3 TriFEC =g & 3 #%4% £ (TriFEC : Triple Forward Error
Correction ) N#

JE e 3% 25 ¥ B (Forward Error Correction , FEC) T sAi& F 4£ =
KRB (Trifec WD E > T42% 16006 sk 788 » Trifec
TR ABRA BB LK%M LR E A P e REG 3
& ERECHEERFTEXHEFECZ 2R REKRAAHE SREXH
ERBBFWDEPT - {2 RBBAE T R4KA 8B L9 REN > 2
BRBEETFEC R R B PRE L RAEFRA L > R A Sk
#4F BER A7 & 69 & > TriFEC BE R 777 A 6924 % (Combiner) &
DX 24 3% A TriFEC =T 42 7+ 1600G #2842 3% 3 » ) 7T 3% /o 284% 1. 5DB
64238 FAH > TriFEC 1@ % R4 A7 ramps on/off & - IRIE4E A A2
1% 8 18 REN. 05 & % %38 @8 69 F X R T 417 & TriFEC REN. -

#3% % FEC & TFEC 35 & 4% B 10G & Overhead 4 748 R #1047 %
ERMBRBIREN XNERUERF 106 Fd ey 45id > AERA 8T
#@n% % El ~D2~ D3~KI~D5~D8 ~DI11-D12 R E2 -

EMHRA TrifEC Fey £ R 5 ke T

R A TriFEC 10G ¥ K &

& #%i% 18 1% % (Payload Transparent) o
4R C Ly DA-D12 Rif@f%i% -

# A TriFEC 10G & R &F

Fik DMLt fe A SRE L3y B @gs -
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¥ Fe b ¥ 45 b ¢ 18 Overhead r A B # B (B 3-26) 40 F -

Section Trace

JO

User Byte

Fl

Framing

Section Parity

Bl

Section DCC

Dl

Pointer Pointer Action
Hl H3
Line Parity APS Byte

B2

Line DCC

Line DCC

D6

Line DCC Line DCC

D7

Line DCC

D10

SSM/Growth

S1

B 3-26 SDH Overhead 4 7t 42 2244 B

Growth/FEBE

72
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3.2 Alcatel OPTINEX % %] SDH %45 1§

Alcatel OPTINEX 2 7| A& & B#H Z# 8B 2 =¥ SDH &%+ &
FREFE > RBHRN @A STM-64 Rig El - F—re A i 324t FE (Fast
Ethernet) 10/100M & GbE (Gigabit Ethernet) # v - 4 Z K
(Ethernet) E¥IFAE XA QoS R £ 5| My -

AFEHHEG LR Ad 167T0M Az P-TO-P &% MSSP 3% -
1670SM R348 VC-4 4% » KR E—# 5 W STM-64 3% 4 /& 24 0XC &
E#£E% > Alcatel 28z 0XC %X 1674 Lambda Gate % ### Mm%
BZAXBERLT - FHE TR S 1660SM # & MSSP sk » 424
VC-12/VC-3/VC-4 & ¥ » AN TFRESEEH - Local/Access HEBE
f4 85 1650SMC £2 1640F0X #& ik, SNCP 38%> & B @R 2 M AN E TR
B 24784 STM-1/STM-4 Z i 3R ey HO/LO Cross Connect @ BT
LERRRE K Tey B e (SDH @@t E 3-27) ©

SDH-Network: Typical Structure Applications

1670SM

National/Global
(Backbone)

Regional/
Metropolitan

Local and
Access
Internet
Gateway/

Router

1640 e 1640

Leased lines

B 3-27 Alcatel SDH #93% 48 Ték44
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3.2.1 STM-64 Add/Drop Multiplexer :
B EHRE  1670SM
N %45 & (Aggregate) © SIM-64 kN &
W 3R a8{% 3% A AR ¢ MS-SPRING ~ SNCP -~ MSP
B A4 Ring Closure £ /7 * #] A STM-16/4/1 Tributary # £ 4t
STM16/4/1 MUX % s 48 2 SDH 2% 3%
N ERERLHEE T © 512%512 VC-4, VC-4
B Tributary ##7 :
(a) STM-16 &4 ~@& : lport/card
&k 1 G.957/L16. 2~ & & 1550nm ~ & K 3% %6 B +3~-28dB
43368 1 G. 957/S16. 1~ & & 1310nm ~ & K % & $5 # 0~-18dB
(b) STM-4 #++& : 4ports/card
5368k 0 G.957/S4. 1 ~ & & 1310nm ~ & K 3% & $¢ E -8~-28dB
(c) STM-1 &/ E A& : 16 =& 4ports/card
423588 0 G.957/S1. 1 ~ i & 1310nm ~ & K % & [ -8~-28dB




3.2.2 STM-16 Add/Drop Multiplexer :
B A 1660SH

% %19 % 5 & (Aggregate) : STM-16 £+ &
BB A A © MS-SPRING ~ SNCP ~ MSP
NELBEEERREE T 96%96 VC-4 - VC-4/3/1
Tributary ##3 :
(a) STM-4 &A1& : lport/card

4896 8 G, 957/54. 1 ~ 3% & 1310nm~ & X % & $ B -8~-28dB
(b) STM-1 A&+ & : 4ports/card

A G 957/S1. 1~ ik & 1310nm~ & K & & $6 [B -8~-28dB
(c) DS3 E /& : Jports/card
(d) El 4/+®& : 63ports/card

W20W2CW20W20M20W20W20W20/20W20 L30  WZIW20W20W20/20W20:/20W 20020020

e mo o>
-HS8

>»m=a>»

ACCESS LS .
ACCESS LS -HS
ACCESS LS ~HS
ACCESS LS —HS
ACCESS LS ~HS
ACCESS LS -HS
ACCESS LS -HS
ACCESS LS ~HS
ACCESS LS -HS
CONGIA

ACCESS LS -HS
ACCESS LS -HS
ACCESS LS -HS
ACCESS LS —-HS
ACCESS LS -HS
ACCESS LS -HS
ACCESS LS —HS
ACCESS LS

ACCESS LS

SERVICE
CONGIR

14 7y
i

i M

22| 23 |24 25| 264 27128 | 29] 30| 31| 32]33}34(35136 (3713839 40 | 41
B
4 gle| [2[2 of 2|8l |22
S | R * A ]
' M E MR IR EERE
¢ %’E%%gif HE EHEEEIEE
NAPIREERHEAAEE HBEE e
A ggﬂm'ﬁlﬁmmfzgﬁmmﬂ\umfg
B EHEEHEE B EE R EE
E mzao.n.n&n.u.n.mgno,gmn.n.n.é
A

W20 L35 W20W20W20W20:V20 W20,V 20W 200 20W 208 20V 20W20W20W20W20 L35 W20

W = mm width
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3.2.3 STM-1 Access Network :

B BHAR  HBE % 1650SMC ~ A ~ 3% 1640F0X
% st ey 5 ¥ (Aggregate) @ STM-1(155M) k4 &
F R A & SNCP
%% 1650SMC B 44T 18 £ 1640F0X i A P 4 ERIE %
REXEZERRHEE T 32432 VC-4 > VC-4/3/1
Tributary ##7 :
1650SMC :
(a) STM-1 #&1™@ : 4ports/card
saeedE - G 957/S1. 1 ~ & & 1310nm ~ & K 3% #&1E—-8~-28dB
(b) DS3 &% : 3ports/card
(¢) E1 €& : 63ports/card
B ZHAE AP 1640F0X
(a) DS3 @ * 3ports/card
(b) El E/+& : 2lports/card

TR i TR IOn
T T K R H

Alajlcisiirlrlr]isi] s
ccggcoovxf
clc|BlBHR|IRIR] N} N
-SR-S DT REIEEREERE BB
s|s ; #HlH
sls clelcin] n
c
ARBRH BHENE
Al A sllSlolo
Rl R ¢
DI D 1} 2} 3
2§ 3
sisis]s|islsis] si§ s
tlefe e Bolofn ] o] o
olojololiolole]l ol ©
Tiririrtrlviririr
B & 1 10

W20 W20W2 0N 20N 20 W20N20N20 W25 W2s
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1640FOX

3.2.4. AR HMA

Z#AEE © 1674Lambda Gate

FRONT VEEW REAR VIEW

e |

0T} SLOT kst oT]
P12 [a

R

vienan
“enie: Sedrte s

NIXEZERRZEERT  500~4K VC-4

Tributary #£#g :
STM-64/16/4/1 #1- @

60

Foot print:
back FAb_BALF SHLEETC
RACK
QroreaDs o102 E
RACK back o
s o LE DS RRLBY back 2
Q402
RACK
10580 y
otioy Q1402
1200 mm >




3.3 FEFEMMBARAEEN
Ul ERABBRRABAER
#IB0F LRANBEEFBERNBRAYF LT LRETELT
Sk BHATREARBEHFR 1968 FTRIBHZHEAM RS !
RBF SRR THE A EEHIE K% 2 20dB/km 24 F 1970
FLARFQNELEHNBRAXAEAE A @ ool > ABRE TR
S RAF WS -
RBEFBB R > ARTARRES  UABEAEENES
BB LG RBEEABE-ARERGEE - TABKETH
(perform )#im#hdb B R A > HEF AR K-BROFE(WE
3-28) » £ P #4 1385nm 2 4F K R BABET (OH-) AR i Ak, A K
# (Water Peak) -

T 20
o
= T
§ -+ 10 i
m
o £
= £
S g
5] 0 ¢
3
2 03 -/ 2
2" g
@2
()]
- -10
02—+
0.1 i : ) -20
1100 1200 1300 1400 1500 1600 1700

Wavelength (nm)

B 3-28 AMALK-FERAHH
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3.3.1.1 A& B4 8 (Dispersion-Unshift Fiber, ITU-T G. 652)

4 BB LR A8 I &% L4 (Dispersion-Unshift
Fiber , ITU-T G.652)# 1983 #4e - @443 3t & A & 1310nm ik
#(0 band , 1260nm-1360nm) > 77 X A A BRI LB A BXE
BAE RN ST SRR TA -

WHER G602 BEAGYRERTHE T EREH  HAERBR
R ARARE A A% B 298 % A% (Full-spectrum fiber, ITU-T
G.652.B ) - MR RIEEMMA LB ESE B ITU-T
G.652.A ) -

G.652 B AB LA ARR A AT RETEY » HiBLiE &#
PMD # K1 B a5 > W 45(2003)F@BIEBAZE > Ao [TU-T
G.652.C & ITU-T G. 652. D(4w % 3-5)

% 3-5

ARG PMD 8 | JF E B A &K% T4,

(cabled PMD) ITU-T G.652 A.&C. | ITU-T G. 652 B.&D.
PMDq & A& L 0. 5ps/sqrt km 0. 2ps/sqrt km

FHMERR R AR ERIHRA 8UNE X2 1550nm B8 (C
band , 1530nm-1565nm) * 12 & & 44 % & 17ps/nm-km * %7 X E &
BxgEsE  NRELEL EHmB ARG 653)  FRTEHMAE
1550 nm MH3E > FAoANAB KR BHE R TRAEEHFIE

3.3.1.2 &#m# k8 (DSF ,Dispersion-shift Fiber, ITU-T G.653)

B ECEE AR R Y EN LB S 7 1985 £EEH
HEEMMAEA 1550 nm M2 &R L (R E 3-28) @ && 80N
18 %k 2 1550nm & &0 & 248 kg K ¥ (EDFA:Erbium Doped Fiber
Amplifier)®y B » AT ARG R EHIESE  AFKMEUBLE
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ZA ) T RBETHRL C CRIEL 1550m KA a9 ER A
B WEZERAESRBMABL AL

BB ALERBESGRALRESREARL  ALBRLLET A
% AN EHME~- B EFBH-2PIREKERIIRRAK

e 45 A 7 DIDM 55 - st 48 648 5 & ik w2 R4 (FWM > Four Wave
Mixing) ¥ JE4p it & » £ 2 16 A 2.5Gbps X £ DWDM % #48p =
AR EEBERZERRIRG > @2 A ey R IEE &AL LS
(G.655) » BAREXBTUBRRLE RS EGHEMRE  HERREHR.
BRERRZEHER -

3.3.1.3 1550nm % -J~38 % & 4 (1550nm Loss-Minimized Fiber, ITU-TG. 654)

SLFERB AT LAGC 602 A8 EAMENERKME  HEA
1550nm 7% & 838 k A &/ (# % 0. 18dB/km) @ sbfd ¢ 4 B % 3% By
B RIAERRASG T ROBKRTHREBEAERERASL Al
BRLERE & -

3.3.1.4 FFZé&#nmp 8 (NIDSF , Non-Zero Dispersion-shift Fiber,
ITU-T G. 655)

By Rk R A F IR E 0 MR AR SR (O10Gbps) A % &
& DWDM 21885 % K » 4 1996 F [TU-T %l & —# 5 & 44 4 EDFA &
#(1530nm-1625nm) §& B /3 2 3k & &34 55 R 4R -

JEE & A 1550 KKz EHEA—KE > LR @
LERARBIERIPWAERSEFGBEBBZELE  BEAZTREX
2 F B FERE — k& 2.5Gbps A& #44%3%>1000km 0 =k 10Gbps
&R >250km M 7R F v K A2 AT & 4 7K (Dispersion

Compensation) °
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A a g ML-2310-1 AR AR £ R ¢

1530nm-1565nm(C-band) : 2.0=D=10.0 E Dmax=Dmin+5. 0

1565nm-1625nm(L-band) : 4. 0=D=<14. 0 B Dmax=<Dmin+7. 0

G.655 Sk F e B B &R A 1E 5 4 48 R BT &5 #iaik
# &4 (PMD) Z KB E3% 4 (2003) FRBERARE » ¥
ITU-T G. 635. C(Jw% 3-6)

% 3-6
A% PMD 14 3¢ ITU-T G. 655 A. & B. | ITU-T G. 655 C.
PMDq & K& 0.5ps/sqrt km 0. 2ps/sqrt km |

3.3.2 BEABARALNE R
AEFHET  HERERRASB F o REEIFEMZ B R
B - Rk(Attenuation)
& #(CD)
121t & 31(PMD)
FEGIEBE ¢ w kR A (FID
A% (SPM :Self Phase Modulation)
g% (XPM :Cross Phase Modulation)
% dch 8 &8 (SRS :Stimulated Raman Scattering)
% ##7 32 # &40 (SBS :Stimulated Brillouin Scattering)
AREFAHETHERRENEH BB ERR WL S =/
haF
3.3.2.1 &# (CD ; Chromatic Dispersion )
ERGENKBRTHEFRHYRAEFZRE KK ™I AL
HERBE RS LSRR EHIPE  EFARERESER EME
MM REHBRRRERS -
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G. 652 B2 ek 4 1550 nm M if 2 & {8 ¥ 17ps/nm-km » & 1%
i% 2.5Gbps & & #u5% A MARIE 4B & H B4 16,000ps/nm LA 0 2
G. 652 EALAME MM HN B E A S 240§ % 10Gbps R E Z %
AR 0 LgRARR e B R4 & 1,000ps/nm AT 0 E R E
#% i 40Gbps 853 (% 2] 60ps/nm LA F » F R % 4 Bp & 753845 > 50
ERRZeHMHES LS REHIREBATER -
HBTUEABEHZIVE  FEEHLBRENL - TEH L
FEHAEA
Alcatel : TeraLight 4% &3 £ 1565nm~1625nm Fd
#4 72<D=11.9 ps/nmkm °
Lucent : True Wave RS 4z & #4154 1565nm~1625nm [d]
% 4.0=D<8.9 ps/nm.km °
Coning : LEAF %4 & #1844 1565 nm ~1625 nm [
% 455D=<11.2 ps/nmkm °
485 &8t % T B 3-29 AR

Sumitomo Pure Guide

Corning SMF-28

Alcatel Tera Jt;'igh{ -

o

Comning LEAF

B 3-29 $ L E M &
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BARER B2 BRI 48 E B 4o B 3-30 AToR

~ 1000000

% 100000

&

‘g 10000

{2

g [ 1000 +

% 100

L

[ 10

K b

g Ll .
0.1 1 10 : 100 1000

Bits rate (Gb/s)

F 330 SMHEEARLEKE L

3.3.2.2 #1t#i & #(PMD , Polarization Mode Dispersion )
it e PMDR A B4 BARERGESH Y TRE
FE-—BE REAETZLORNTFANBRILEE - TREAEH SRR
BH RERETEBZZIIINBE -SHRBHMENEI R Y
ERAREERFERERE » BMAFESFRHKELRS % mid
RABACAR &L 0 T & B 3-31 Ao LUREA -

fast axis

Z,t

slow axi \

— \e—e AT

B 3-31 BItBERRAR
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J£ 8 P - B PMD 3% s Bk % 8 T A8 3R R % R 42 10Gbps
ML PMD LBE MU BREEHXARAREIZORE BEAR
B K876 8 Lmax 52 PMD R4 X408 3-32 -

"0l 1 10

PMD Coefficient (pskm’)
PMD-limited distance vs. long-length PMD coefficient for several OC rates

B 3-32 PMD @1{§# 4 4
PMD B4 43ttt A A 86 & — G AL PMD
BEEREREDLAAZIHERTRR  LEARBRLAAZ LB
Z PMD & RFE > A THBREAESESLE PMD &y 4T 24
%37
4% 3-7 PMD {8 sedek

PMD ps/km ™~ 2.5 Gb/S 10 Gb/s 40Gb/s
0.1 160,000 km 10,000 km 625 km
0.5 6,400 km 400 km 25 km
1.0 1,600 km 100 km 6km
3.0 180 km 11 km <lkm
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3.3.2.3 wikL4 (FW - Four Wave Mixing)
Wik RS FWMBR L2 A4  GABEASART ARk
Z HA B A ARBHLEEIRANREL > ToE 3-33
Jro BUREA o

BH Kk

T I

2f1-f2 1l 2 2f2-f1

N HEskk S

B 333 mgRAR%

F)3 - = {8 k) 2E(Equal space)Z ik Bl Bf ik » B E AR F
EFELACEHAE  RP=M@ARERLLEE > FSwE LS ¢BA
R EHRZEBIAWERLE -

WERAREZEE AWK E R EIRIRE R IE M b R
2 & B A3 e A @Ak Aeff B 3 fo M & B T 4K - FWM
A£G 603 RBAH—RERME > A£G 600 BT Bea@EIELEL
HELAHA -

3.3.3 Alcatel % & # 8 TeraLight
Alcatel & # 2 JE T &3O H & 8 A& TeraLight » o kig
TeraLight Ultra & #f € % TeraLight Metro W #& » £ ¥ EM 0 T (&
3-8) :
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% 3-8 Alcate TeraLight Ultra & TeraLight Metro #8,#&

Teralight Ultra TeraLight Metro
Aeff 63um
Dispersion 1550nm +8ps/mm-km
Zero Dispersion Ao <1440nm
Dispersion Slop 0.052ps/km”2-km | 0.058ps/km™2-km
Cable Cutoff <1300nm <1260nm
Attenuation(dB/km)
@1550nm <=0.22 <=0.25
@1310nm | not specified <=0.40
@1450nm <0.26 not specified
PMD Link Design <=(.04 <=0.08
Value (ps/y km)
TR AR
® bkikEk 1 0Gb/s » 40Gb/s... R . %
® ¥ 53R >320@10Gb/s » >128@40Gb/s

< 3R i M 3E(Spacing)
< 4% % DWDM 43 %
R REE

FARIE SRR

25/50 GHz @C A L 4%
L& S 3%
+5dBm(50 GHz , C 48 %)
154 IE 8 B 3%
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3.4 FT—RAEBH M
3.4.1 0XC (Optical Cross—Connect)
® OXChX#HM/N4
RRAN AL IR BRHARRETIE  £HE
BA BT E L EREL > ATATHROABRR DEAUR
AR ELEHERRE -
A& KA ERM TEEALAMNLR (Optical Domain) ¥+
WAT AR 2R 0/E/0 9858 TRAGBFAEYHE -
® kA OXC #yzhae

(1) BaEE
A gk v 7 (Cable Cut) B3R E oy » #7048 b E £ E1F 8
R TR AR E R AEENA B ARG TR ER (L
IP/WDM)# B2 &2 » B A IP/WDM &4 4 & SDH 18 B 1E4%3% -

(2) BkEHE
EEBFHN DI 28 P2 S HARTHEERERIGE  Fldo:
TR RAAHEEP AL CHEBREL -

(3) EHZHEENETF
THEHNBRAZERET -~ REZFZHEL AN K5 BRK ]
mERZEHEP —REE > URZABIAAR > RERFEALE
HBIERBE -

3.4.1.1 Nortel HDX
Nortel Networks 3% # x2 HDX(OXC) & 1% % B $ A3 K ey 49352
B TFHE3-34) BEEHCTHHRRE
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;g,s”bPTera Connect HDX -

”" General Description

» Global Flexible Service Switch
— SONET / SDH optical services
+ Scalable
~ Capacity from 640 Gbps to 3.84 Tbps
—~ Single shelf to multi-shelf flexibility and modularity

Froni View

- End-to-end connection management
+ Connection Management « 16 /0 modules
= Non biocking switch core « 2.5/10G Modules

— STS-1 to STS-192¢ (VC4.to VC4-64c) connections
* Flexible Networking Capabilities

~ BLSR/MS-SPRing, UPSR / SNCP, 1+1, 0:1, mesh

— Switch core and I/O integrated in same shelf

* Dense /O Packaging

— 16 x 2.5 Gbps

— 4x10Gbps

- 16x 622/ 52 Mbps

— Integrated 10G DWDM interfaces » 2 Switch modules
= 800 Gbps per card
= 1:1 protection

NERTEL
NETWORKS

Nortel Networks Confidential OPTera Connect DX - 4

B 3-34 HDX 49252244

. BERUAFNEBRRFNELEARSECELGEAN > afF
PDH, SDH, Ethernet, Fibre-Channel Transparent, A's & &%
RETRXEE  UFEEPFPEE-

2. BBRAEBKRTHDEEEZRANAK EERBFREZR
BEFELA RV RE LR HNERRFTE R -

B B 3-35 & H Nortel Networks & HDX &% B &4&#iey
e RAMGASEHERTHRANE RFHICRABEREIHEELE -
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Architectural Evoiution

% Express {ayer grows outwards
in response (o service

Mujor express routes Initially requirement

instalied between large OXCs

Photoric :
imyer

V4 granuar ity targe ONCs @ e
mahage tralfic across = ; i

VC4 & A oxizting mehwork i % & o
electricat !

hubs

YCa -

distributed w R
Existing infrastructure still performs aggregation

man
Aggregation layer capacity Incréased through use of express routes.

3-35 B RMEAE

1% i1® ASTN(Automated Switched for Transport NetWorks)#Z
£ TURBRAFRFOFRAR —BALAERRSMEA £ > @K
W RaEAaRERd(wE -3 REHEEEL > mEET PO
(NOO)TT iz ¥ A £ M Al ey B3k o

Shared Mesh Protection

A new form of section protection

» - Pre-allocated restoration biw.

- Pre-computed restoration path
K byte signalling-channel used for
protection request to achieve < 200
ms protection time.

« Protection switching done by
switch matrix-and /O cards.

« Delivers mesh cost savings with high speed, deterministic
switching times
+ Enables specification of end customer SLA and thus setting of hold
off In client equipment.

3-36 Share Mesh 1% 4%
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ARAHEBELERERBE L > 2R HWERESBRE
SPM ~ XPM ~ SBS ~ Raman ~ MI % % -

Nortel Networks £ A4 THER THRARAEELIAEHE &
Fik o B MI S 8% Error Counting ~ Transmit Optical
Power * Receive Optical Power ~ Receiver Q factor(eye opening) -
Wavelength ; K& K % &4 &4 Total Optical Power ~ Optical
Power in Each Wavelength - Data Rate on Each Wavelength for
Flexible WDM systems ~ Wavelength - Noise -~ Reflection ~ 0SC
continuity - Nortel Networks 4 M ITU-T G. 709 si{® i1t g%
RBMAEEIE - 3B EAM S EES - SDI FEan@E N - AR
REEREL -

1# A Nortel HDX #¢ B i%-o 8 25 A AR ekit & (B 3-37)

1. REFHHEELKE A% strand bandwidth# % % & ADMs
g A7 & % 89 connection blocking -

2. ROBCHBHERMH  HBH ADMs AITUEALCER
FRZA(GTHE3-38) -

ﬁey Benefits

Smart Optical Network Solution

Next Gen
Photonic
Solutions

Optimized Initial : ADM Consolidation /DCS Replacement
»Lower IFC WIith Multi-Terablt Scalablility *Subtending BLSR /MS-SPRIng, UPSR / SNCP

« Next Generation Technology. ) - Aggregation (0C3 to 0C192)

*Optimal DWDM interconnect «Evolution to Mesh with HDX

Optimal Protection / Restoration
- 2F/4F BLSR / MS-SPRing/

Scatability “UPSR/SNCP Network Intelligence

+ 1005 of Gbps to Multipte Tbps * Mesh -QPTera Smast0S

+40G ready . * Resource Aware Network Elements

- Future proof * Responsive Resource Allocation Based on CoS

: New Service Opportuni
Nortet Networks Confidential L nity

B 3-37 4 A Nortel HDX % A4z w6 e4F ik
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Eliminating Intra-Office Connections

Port
Stielf

Port
Shelf

Transp N G0RC
onder

Switch
matrix

Standards compliant or

roprietary intra-shelf
° pin:er';yonnecl - —  Separation of ransport
functions into different
. STM-G4/16/4/1 shelves ‘

Port * One option

Shelf

7 STM-84/181411 -,

DWDM HDX 840 solution
— Bandwidthh management, aggregation.
protection scheme termination and DWDM in

the same shelf.

.
Avoid high capacity intra-office shelf connection if possible
Backplans tracks offer less cost, power and footprint
MEYRTEL " P P
MNETWORKS
WNIORTEL NETWORKE CONFILENTIAL 36

Bl 3-38 42 8 Nortel HDX 4 &% & Bh4F &

J& T 4+#f Nortel HDX s B4 R ShAE /e A AF — b3 ol ¢

g (kT H 3-39)% 4E44

1. THIME T 4 806/S 2] 3. 84T/S

2. REEMRAFEL %4 DIDM- &2 B AW multi-bay & r3f
Bkég -~ Bi4aMb switch matrix in line with capacity!

3. IR TRAEIE » TR A 155Mbps 2] 10Gbps ;A& A ©

4. @R B WRIAE - @Ko F ~ SPRing/BLSR » MSP >
SNCP

Location of System Functions - HDX

,External connections
{SATT/VLAN)
Synch, alarms, datacom MXT Modutes (2)
Synchronization and
System Controller datacom routing
{SC) modules (2)
Local Craft Access Port Modules (16)

Panel (LCAP) Air Intake

qu&,’ Seww? Modules. + Two shelves on 2 double
CII;;;:‘ prcf:i:tecuon. ;';;:wer depth ETSt footprints.
stablity fiters. voltage - Additional 0.5 double
g depth footprint for
efficient fibre
Fans management.
+ Fibres individually
i grouped for each card
’ 1 Fiber e P R B
. Adjunct Ba Core Ba o I
NEIRTEL o Y Y [ Riser
MNETWORKS
NORTEL NETWORKS CONFIDENTIAL *

B 3-39 HDX MAEEA4E
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HDX ¢ B 4% @2 4R s se (B 3-40)

‘OPTera Connect HDX

Delivering Mesh Protection and Restoration

* Mesh Protection for wide
variety of applications

— Deterministic & guaranteed
performance

- Protected ~ 50 msec

~ Shared Mesh ~ 200 msec

~ Mesh re-route/Dynamic Mesh
* Mesh Restoration

— Best availability and bandwidth
efficiency

* Mesh Protection & Restoration
~ Tailored for any applications
— Efficient use of network resources

- Selectable on a per lightpath basis;
OPTera Connect HDX offers sub-lambda, lambda, etc.

“Best in Class” Optical ’ fr':f’ﬂgit':fget: have any mix of
Network Protection,
Restoration and Optical
NQ!&M% Survivability

Naortel Networks Confidential OPTera Connect DX - 27~

B 3-40 HDX %2 sh4E
HDX 4k A 4% 4825 K74 5450 4o T [ 3-41

" Fit with installed base
HDX/HDXc 2F & 4F SPRing

'+ OPTera Connect HDX/HDXc can be directly

’ consolidated into existing TN-84X and DX
SPRings using an in service procedure.

« OPTera Connect HDX/HDXc can also directly
launch wavelengths into MOR, MOR+ and 1600G
using integrated DWDM

B T

2F SPRing
2.36 & 106 .
#WW«FJ"’P
4F SPRing el
106

Leverages existing investment in the installed base

NS NET%ORKS . ‘

NORTEL NETWDRKS CONFIDENTIAL

B 3-41 HDX & A
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3.4.2 GMPLS

MEEREshERRE  AERRENERRELERRA K
SRRt ERLAL - TR S B AFEK K% (GMPLS -
Generalized Multi-Protocol Label Switching ), Z/E#]%E ¥ 84
W TR R PRATAMBE HEH BRL T SHST

TEERE TR AR ERUGETREERE
BAFEIREAY c GNARLER FORABIGFIM - TiEd Z 5k
i ok THEE KK S (O BAT s — 4%
KRBT EMEBHELE  BARLRIAZTIRRABTFERER
o 4RI BESREER - 44 % i E (Link Management
Protocol ; INP) MR EBHHOFERZTAL -

HEHRBNEEFRAAERE THRE, MRALERAHEKT —
RS A ERAWEL  LBRENEERREERATE -
£ sy B R My R H R L 0 3135 49 NPLS Signaling
A7 A 48845 M 3845 T AR B GMPLS » BL-6- R B T 42 S 563847 38 iy -
AteR F @B e R MBS E - OPLS REa4F IMP 8 E 2
% -~ #% & # & (Routing Protocol) » & 4% 3% # & (Signaling
Protocol)

ponsp R (INP#ELEBTIL B s TEMRS -
BA @B GBETEYEMNE oissyisdiph € —0SPF-TE #3g %
W E RN ERBHE  AERAEBAEH X R KRR
F WA o S REN X E@EBTREARI o AoReIRL
12 —RSVP T4k B2 482548 Fl & K 8 A6 2 31 SR MIFR 4828 R SLIAIBAE

GMPLS % B #7 i@ AR SRR & & 6938 35 € > K12 3 (Signaling)
% £ 8.8 &35 Packet ~ Time Slot ~ Wavelength # Fiber mw#& R
B R -
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BANEREARHEROT —REBOBCHE  BRAFUATE
oarz 48P R, Br Layer 0 Transport(Fiber + DWDM), Layer
1 Restoration (SDH + SONET), Layer 2 Q0S & Layer 3 Aggregation
(SDH + ATM / FR / IP), %4 & %w18F /&, Br Optical Transport
Layer (Fiber + DWDM + 0XC) A& Service layer (SDH / SONET, ATM
/1P). Mt RSB Brds MPAS T & ¥4, {484 £ 8 Router / ATM
/ SDH =T % 0XC / DWDM e48%%, fEAXEBRRFE -

GMPLS 89 B R R Z R —#H|F 6 KA FL R ERTERE
EBe ARdY% AREZORE RUYET RRAFEE
By F X BENHERE UAEBEGRF BB SR -
ERELERERHR IP EARERERBARES LR RREK
EXRBAEEARAME » F8 LB ALRERY SRR
AT R Z FEAR o

BEATRAARIBRZLT AT IR Y@L LR [P R
o RETRKEHEABTRE  ERETREOR —BEHTE 0 R
FZRGIPEBENEE - ROALERHLE - AR S TR AP EEEK
Z#(GMPLS) &y B4R > B R ZUR — 47 6 ' K @B FLF ARy
BREEZRC BOE&  UFGELHER-

3.4.2.1 MPLS 3%
ARG EEATHREH T FLAA routing protocol #
Bok o $HREE IPHOFXZHABBEHAMG T4 Lk
R H#RFA > MPLS Hsis & F) A Router TR 2 ATM 248 L #:% [P 41 &
ZxAE MR A IP @R EHBAE - K Label Path 212 558
%o
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1. A48 4 Router OSPF, IS-IS, RIP #i#igst R esAes b & (4o 8
3-42)

A Sk B AT
MPLS it

3-42 #dk

3. # 3 MPLS TUNNEL(4» B 3-43)

Intf | Label | Dest [ Intf | Label Intf  |Label | Dest|Intf
In_|In Out | Out In In Out |
3 |0558 471 |1 D40 3 040 (4711 |

F e B FRAT
MPLS #54

B 3-43 &3 MPLS TUNNEL

3.4.2.2 GMPLS #%%
1. BHEARESAEBIEARE OXC B R AL LSBT EHE
BZEA > ERAHEMEBZILS > £ OXC PR B
# &M GMPLS B3 R R ey B i R F R 7
HEHE 4w F WPLS 4 [P s 2 R — 4%
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2. BHwuRe
ARGBAHEELERRGCT0) OINERE AR HE
fiE
3. GMPLS Arse iR &R sk a2 52
144 SDH # B3B8 F X B BT UTAIREEIR > £
0XC A #mee 4% w0 - GMPLS - X e R ik 213
Bk SOH BB BAAEARKARARS -

3.4.2.3 Alcatel 3 2z GMPLS &= F %
Alcatel OXC #% m3#t GMER Router A % 5% Label Path Finding -
FRB T ShAE
M Traffic Engineering
Route Optimization

Restoration Preparation

Real Time Actions : Recovery (Restoration) - Multi-vendor
Path Establishment - Discovery
HEHwTEHG-44)




B SIS ATy 5 2 SDH - DWDM 44 2 B » B 6 58 K& 4
#3245 77 > SDH 1% 34 4¢ STM-1 ~ STM-4 ~ STM-16 ~ STM-64 2] Br %
Bty STH-256  FE sk sy BN B R ESR - DAL A I 0
B B 106G sk ay it TR REREERN AR E S S -
TRAAHERRLEE  ARFTHEBGRLT  FHERNARIA
Pt pErE AR EFERN K -

BNARNE)HEEETERZ SDI/DIDN AZ ERRFHEARERDT
B R R EE A T8 E1E 30 B E % L EARREER R MOD
( Media on Demand )% $ B EHWEELE K > HMWEREHE > L
HEEZRCHEFoHNEBTAMERIRREZ L4 RBER
REAHZEE  BERD BRI BRI R > UL R AL S
B $A4NLRTEAREN > RERRBRBZFR -

HRBP SR Z R EHEH (D A PMD EEAARK > RE LK
BoRBEZERE  HRREAS  TEEAATHET  RELA
R 106 A Lz oy HRBHEBE R ERZREHABSTORF S -

WA MRARAR AGeeEHRAT AR AR TBAERMR
FAERSERSTRAEE  £AEABEHGOSR > FERFERARN
NERMNER  LAREBEPFTRAMEHRE > LITEEHETE AR
AFIEAT T4 0 bR B R4 % —48:%4F HDX & High order DXC with
Lambda Gate » =T SA4E & & R @B R4 € 4 8 22 4

B kR R RS ML & A DIDM Hss & £ E4%.0 > 8 0XC -
OADM % &-#& 37 e R BT 2 B B3 & » RMTREAR AR
(Optical Layer)i@fE F&thhRBEE > 2SR BEHEABEBRZ

cEET A
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Me—  mARLAMZ ITU-THRE

ITU-T G.652 & % EM LBz AFM

ITU-T G. 653 % 4 &80/ B B ABZ4F 1

ITU-T G.655 & & FF & &4 B R LM A7iE
ITU-T G.662 £ & AR BRBEME 4 bz —RHFMH
ITU-T G.664 R R B EHAAZ T RRANRERF
ITU-T G. 671 R & A HAME % S EHiTiE
ITU-T G.693 & £ 3 WA 4 s LN B

ITU-T G.707 & % SDH 482 & 25/ & 4414

ITU-T G.957 & % SDH A+ @k & 4 s 451k
ITU-T G.959 & & btz ¥ AR N @arit
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Mék— MRFAXLLEPXEL

1.

2
3
4.
5
6
7

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

CD (Chromatic Dispersion) & %%

DR (Dense Regenerator) ZEXH E R

DRA (Distributed Raman Amplification) ##X# BH K H
DVDM (Dense Wavelength Division Multiplexer) Z% X% &% T
EDFA (Erbium Doped Fiber Amplifier) %48k8# A%

FWM (Four Wave Mixing) wikii4

GMPLS (Generalized Multi-Protocol Label Switching ) £ &KX %
i AR B

MOD ( Media on Demand ) MEEARREFH

MOR (Multi-Optic Regenerator ) %k EAFBL S

NZDSF (Non-Zero Dispersion-shift Fiber) & & #4L4 o4
OADM (Optical Add/Drop Multiplexers) % EI % T ik

OCADM (Optical Channel Add-Drop Module) s i & A 4
ODPR (Optical Dedicated Protected Ring ) # &/8 348/ % 3%
0SA (Optical Spectrum Analyzer) #3&4-#4%

0XC (Optical Cross-Connector ) # X &4

PMD (Polarization Mode Dispersion) - #&4t#d & 44

SDH (Synchronous Digital Hierarchy) FE]# #t4xfs/@ 4244

TDM (Time Division multiplexing) B¥F 4% % T

TriFEC (Triple Forward Error Correction) =)&) 3R454%E
WC (Wavelength Combiner) & &4 R %

WDM ( Wavelength Division multiplexing) & &% %%

WT (Wavelength Translator) % k#%ia %
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