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1.SMS-2500A ADD-DROP MULTIPLEXER

1.1 feft
NEC’S SDH ( Synchronous Digital Hierarchy ) SMS-2500A ADM B[&f&
STM-16 (2,488.32 Mbit/s) HIZEENA % T3k » ER=M STM-4 (622.08
Mbit/s ) ~ STM-1 ( 155.52 Mbit/s ) ~ 140M (139.264 Mbit/s ) ZFEEZI

(Tributary ) Z3EESEERENRS TEGERE STM-16 LRI EEE

5% (Synchronous Aggregate Signal ) °

1.2 RAf5HE

SMS-2500A EBEAYZEREENER 1 2553828 (HS Subrack ) F 1~2 Zarh
$HZE (MS Subrack) - HIE—FTR - MRS BB T BB EAE
-

HS Subrack

* Line interface units

* Cross connect units

« Synchronization units
» Management unit

» Overhead access unit

MS Subrack
¢ Tributary interface units
» Overhead access unit

» Management unit
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=2 1] { o i;;; o :,lrfﬁ |
MS e G ¢ Isls G G C lels G MS Subrack
(2) sls A P 8 ¢ P 3]
iz (l)
/7
TERMiteAL AREA
olA K i A
ule n fn[n o IN]w
o LR I - L
(1) MM G f Is|s G G P 1sts G MS Subrack
s|s A 8 ¢ . B
L BN 2 el
o
TERMINAL AREA
HS Al w]slcle]l s 5 A A Py s |
¢t o fwld|d] ¥ ¥ D 3] T ¥
N I N LY M X X W Iy
1 1 1 ¥ 3
ol u (lsie] & 8 P 6 H 6 | HS Subrack
Hl & AlA A A A A
e ) @
(uff (v {wz) (E1) (E2) )

1.2.1 HS Subrack

HS Subrack STM-16 ELBIE S ETHEA 4 1 (EEPEEIZ 2 ) » (&
KRZE KA Point to Point + Linear - 2-fiber BLSR E{Z 4-fiber BLSR &R
EEAEE -

1.2.2 MS Subrack

MS Subrack 42 4 {8 IG(Interface Group ) 435& IG A~IGB~IG C »
IGD » {FHZEAMRE R STM-4 » STM-1 - 140M SR EIEKRAE -
BN [FERER R AN [E)S 1 2 B RS A o] A R — 1 IG 42 - 208 — o >
HOot M HERIR 1+1 (RIS B HEER 14 s -
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148 subrack

Tl

414444 Fpt Bt

QIAJD]OJO (0D D IN|N] S 3 3]5|818 DININ] 8 5
HIC s/ ipili{slCHRIF] T T ISRERER] ClIE{F] T T
PIM|S|S|S(S|S|P M M MIMIMIM P A M
TIEJY|T|Y MIM) 4 4 11111 BEI B! 4 4
MIMIIleeisaloa Si18] A A ATATALA SIS} A A

S{slt]11(1]1
(2 (v | @ {14 2}{(13{2) (o2 (| @

{1H2H13Y ()1 (P)

&l — MS HHERCE &

1.3 EERTIEE

1.3.1

1.3.2

140M & STM-1/E Interface

140/STM-1 EEABHR (L 140M B STM-/E /M EGEEK 2 B (SR HEEE -
B 14 RFEZEE - R —(E IG {ERETRH 4 B STM-1/E B 140M -

STM-1/0 Interface

STM1A BEESATHRHEER 155.52Mbit's LIE(EHT * R 1+1 (RFELEHE
BRIEE—{ IG {E£ResREt RS STM-1/0 - 53 STMI1A BEMEHE 7=
RIS » DR R RERE 1 -

Unit Code Function ITU-T Rec. (G.938 Reference

Y&TT0F Intra office, 1310 nm (FC) Type 1-1
Y6770B Long haul, 1310 nm (FC) Type L-1.1
Y67 70K Long haal, 1550 nm (FC) Type L-1.2




1.3.3 STM-4/O Interface : STMAA SEEETTHRLHTR 622.08Mbit/s & W%
PR+ REEZERS  —(F 1G (EEERR 1 B& STM-4/0 - 53 STM4A BEHNE
WTFH =R SR - DS RRERS /5 -

Unit Code Function ITU-T Rec. G958 Reference
YOTO9F Inira office, 1310 nm (FC) Type 1-4
Y67098 Long haul, 1310 nm (FC) Type L-4.1
YGT69K Long haul, 1530 nm (FC) Type L-4.2

1.3.4 STM-16 Interface

STMI16A EEEETTHEALER 2488.32Mbit/s Z {555 » AJ{fK Point to
Point ~ Linear - 2-fiber BLSR B(& 4-fiber BLSR & [E) B X ZEE MR
2 o (HIE—IRHUE STMI16A BEEEHS ALS (Automatic Laser Shutdown )
IRE » BRI F 2 GETRY - & B EEE) ALS Thee » Yl
EHN MR RS UREIRGHE A B NRBEREARZZS

2OE= -
SMS-2500A SMS-2500A
Nade A Node B
— o T
] f— pf————
{a) Normal
SME-2500A SMS-2500A
Nade A Node B
- LS -
_—-_* [ — — v L
X R Alarm
- - h————
(b} Disconnection
SMS-2500A SMS-2500A
Node A Mode B
LOS
—_— - —— E——
LOS >< > Adarm
e ey Alarm e — — - - — - e

(c) ALS at Node B



SMS-2500A SMS-2500A

Node A Mode B
— O <N B
LOS
- Alarm, [ — — - g — — = S —

(d) ALS at Node A and Node B

&=

55 STMI16A BRa7R et T oI =RERIz( LR - LSRRI 8 -

Unit Code Function ITU-T Rec. (G958 Reference
Y6768B Long haul, 1310 nm (FC) Type L-16.1
Y&6768K Long haul, 1550 nm {(FC}) Type L-16.2
Y&T08F Long haul, 1550 nm (FC) Type L-16.3

1.3.5 ADX 16 Hga

RERFEINIT VC4 2 GER » ABEE M 96 B VC4 2R
EAS > JRED 96 B% STM-1 2 3 X ERE » HITSREA0E Y -

16 16
TodFrom — —————— Cross Connect - TolFrom
STM16A 16 Swilching a1 VVC-4 16 STM18A
{West 1) -t level = (East 1)
16 16
TafFrom =] -t TolFrom
STM16A 18 16 STM18A
(West2) +———1 ADX16 * (East2)
ToFrom
Tributary
g

1.3.6 ACM HS UNIT ( Alarm & Control Management for HS ) 5z ACM MS
8



UNIT ( Alarm & Control Management for MS )

R RS ACM B BIRRE TRA BRI « BRE=
{FRETIHR S 16 - SEARRBLL R R # 2 LCT (Local Craft Terminal )
AN EUTIREEEE AT E B EE H % ACM HS B EH
RIFEEE - IhRF ACM HS B g AR ER BB BRI A
EEPROM ECEEEA -

&

1.3.7 SWCL (Switching Controller) Efs

RS T EIREE —

a. 4] STM-16 E82458% (SPAN / RING ) 2 YJ#iLL . APS ( Automatic
Protection Switch ) 73 E/HIE -

b. 2% ADX 16 BEEE 53 W SEEE -

1.3.8 MCIA (Message Communication Interface for 2500A ) F#S

MCIA ERg et Z MR /Mt ACM BRRELRE R (A0
£ ¥ ACM EREFTEERITRMER AR - SEINESEEANE
R L > BB RS NE (Network Element ) T MZRYEHE -
HEE - BMF - EREESIET/NESEE MCIA Bi8HIR%] ACM BiE
BIT -

11

NE NE
ACH HS unil MCIA unit
0 Opfical Equipment
unit Informalion
TCF’}!P Qrig-
. intariaca
- " ‘ROSt
M ouler M
: UNC- 1007
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1.3.9

INF MS (Interface for MS ) Eg2

INF MS S0 7 B84 (HS Sunrack) SIEHS%8 (MS Sunrack )
2 FRGEAS /N - 2058 ADX 16 BEE8EL INF MS BRggfcE R REE
8, B ADX 16 (1) BIINFMS (1) ADX 16 (2) B INFMS (2)
O FEERS (EERSRCEEIIIE—FTR ) B ADX 16 E2EE INF MS &
AR RL R R A #R -

1.3.10 OHP (Overhead Processor) E&fE

1.3.11

OHP B#8 + SR MR RIS ERE T H MR RuERa e B -
CLK16A (Clock Interface) B2

CLK16A EEEEEH]T SMS-2500A BERMAIED - WIRELRIZFHFEA
FREAMEERE - T CLK16A BERERIEIDIFEFIER T IE T7I385E -
a. TEHRES STM-16 5375 STM-4 ~ STM-1 ZERFEFEA

b.  #hEK 2,048kHz G.703 FFEETRE A ©

c. AMES 2,048kHz framed FFEEVREA

d. FCLKI6A RN BEERES -

St A% e [ A B S R I A8 B LCT (Local Craft Terminal ) 52 RIS
R BSHE » EIRRANES RSB IRERER R B BIYHAR] T —Ff
RFEIRIESE © BHFTE < RS SRR - AR RS R E
FELEZREIME A Holdover SRR - WARFFIEIMERIS R E IR RIFHT
ZEREIEER S RIS - EoMEe BPRFERIREERR - HAZ
[5)25 Py B 7 A 2R EIVEERS Holdover ;& {FREF G A8 BB TR [R5 By
SR GEE -



1.3.12 DCP (Dccr Processor ) g8

ACM BB EMEE R AEAE T #5H MCIA BEESHERHES (Router ) »
El BiguE5E DCP EEEKNESZ DCCR(Data Communication Channel
for Regenerator section ) - DCP B2 385 % A2 8 #% DCCR (8*64K )

1.4 LCT (Local Craft Terminal ) ThHEE

FEA LCT £ SMS-2500A 382 » LCT a2 - BZiR SMS-2500A 7.
OAM&P ( Operation Administration Maintenance and Provisioning ) » E

OAM&P RELA] 43 p UL IUfEE B IIRE ¢

14.] RIS | BERHEES A MBI - RERE - RHE
PR ~ BRI A SUHEAS4SHS - REFISFHEFSE - Overhead 2 -
Housekeeping 28 - 325 NE {ibk AR iRt oRBE AT -

142 RiIEHE - 85 | A EHRTIRE - SEBM - II5EE - FE
BB 2 ~ B VHREEE LI K EE ALS (Automatic Laser
Shutdown ) Z£IfEE -

143 MASETRET | RSN E A FE RN LE TS
MERERE 2B P (Thresholds ) » AISREEEE P —HIFHEE - %
Mird H BN B MG SE - AFTEERY TCA (Threshold Crossing Alert )3
EBAEERAE - EEETSAMBIMEAETAITH - e
E AN BB B IRES  RTREUL BRI IEMEREHE -

144 Z2EH  EHEREEARKER - 80F - SUTRORREES - L
RERMEZZE » PIILMATEREA -

1.5 &%

SMS-2500A FJEE S B T IUFE ¢
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1.5.1 Prompt Maintenance (PM ) Alarm : &2 RIS EH RRERREE
TENEE A B VRIS IE IR R BRI T L B TERERS i - ATRIE R
TFHIBRAE -

1.5.2 Deferred Maintenance (DM ) Alarm : EEEELLIBNERE @ R

RASES © SOUMRE iR AR iR B T IRERER - BEBENEE - #EEA
EVERTRITE - HESCLARRESSERE -

1.5.3 Remote (RMT) Alarm : $E/Eli/RuiRE &% @ MERBEARE -
FEERE ARG -

1.5.4 Maintenance ( MAINT) Status : ¥ A B EMSHAMMETE - B0
g e R e £ UFIREEME A BN EEREEEIE -

Iy

/

1.6 LOOPBACK

SMS-2500A $2E T S fEEELhRE - FTHSH LCT TanasiR(E - FEMEHE
AN BB - £ B EE SRR ANE AT

STM-16
P-AlS g = e} STM-16
[.‘_————- STM-16
STM16A
Facility Loopback
STM-4

R-Al
STM4 ———-r-:] --1 > S

STM4  ~arm——

STM4A
{a} Facility Loopback

12



STM-4 ~— o
I—a R

STM4A

(b} Terminal Loopback

STM-4 it g
L—>- - = PoALS

STM4A
{c} Internal Terminal Loopback

8TM-1 (ELEC & OPT)

STM-1 ——-———P] - =149 P-AlS

STM-1 e

STM1A
140/STM1

(a) Facility Loopback

STM-1 ~&—
I_; o

STM1A
140/STM1

{b) Terminal Loopback

STM-1 st : -
|——q- —~ = P-AlS

STM1A
140/STM1

{c) Internal Terminal Loopback

& 7S LOOPBACK



1.7 HBREIE FEARGE

SMS-2500A B ELAF3I » AT/ RIS TARE 2 Point to Point
852 Linear 52 2-fiber Ring * 4-fiber Ring Z2k&(F A -

1.7.1 Point to Point & Linear Mode
—RE AN EREER S EM RN HFE RSB L TER 1+1

RFE2%4% > B+ (a) £ Point to Point B4 =R * (b) £ Point to Point
YH#atRE ; B/\F Linear ADM RAFREHE -

Tributaries
STM-16
f——
43 STM-4 or SMS-2500A |eg—n O SMS-2500A
16xSTM-1or el o STM-18 Tetminal  ["E—————™
16 > 140M ¢ Mode le OO Moda
X effe—— 3
mixture
- I —
: : — i
B+t (a) Point to Point ZHFim =&
W Loat
p Fo.y
BMS-26004 SMS-2500A
w
_ Fﬁe cceurred P
W
L P Vanl
w
- P I

[+ (b) Point to Point {J#afE =



Tributaries Tritnstaries

. - STM-1B STM-16 §TM-16 5 ST
8 STM-1 sms2s00a | o |sms.zs00a SMS2500A | | swis-2500A 88T
- 15} Tarmi addDrop | a-Qp] AISDIOD | g © p 75 Torminal [
|  Mode o Mode poe Mode
8 3 140M Q O B x 140M
- hal = .
Tribularies 8 ,\:?nm BxSTMY 4 haries
8 » 1408 8 x 140M

B /\ Linear ADM Z#i~EE

1.7.2 Ring Mode

T4 % 2-fiber Ring Eil 4-fiber Ring Fif# * ¥R A3 Ring Mode HYLFER /&35 ff
FRXE  AENE  FEREMEARS  (HRBIAIRR L ERR
B REHEAETHIENRR RIS - DR SIERREE
R{EE

8 /L5 2-fibe BLSR (Bi-directional Line Switched Ring) ECAR[E » [F—
EOLEHE TERERAERER I —PIE (&% 8 1% STM-1)- IEH
REERTSE T/F@SEH Node A #& Node D %[ Node C - #IfE+ (a): &

~ Node A £ Node D [ B - SABCE Node A #£ Node B~ Node C
THROUGH ( [t E¥ 5 FAERFEIEIE ) » FFHH Node C % Node D #f7[B]E Node
C (HEMEA IR ERFEEE) > WE+ (b) ArR -

[E+ % 4-fibe BLSR EC#RE » M. REDEEE TIEEE - SRS
FIFEEIRRERE - £5EH 16 % STM-1 - 4-fibe BLSR AJ AR/
2 (Loopback ) R {RER AR 2-fibe BLSR » 2@ +— (b) AR -
AR TAFEE SR R E s BT FEE  AUBR T Span Switch ¥
BIIRESY » N T —E B KT RERIFRF T B RIRE - (4-fibe
BLSR fEH &/ Span Switch 42 - Ku]E %@ Span Switch [E#FF
£ )
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1.7.3 FEFE 6

% T @I FRFERER (MS-SPRING Network ) 5% fL5F 16 {HETES
(BUE) » BRI 1200 A8 - FRSLEEEERAS
SRR RRYER T - KER B SRR R R R - LU
EZE AL R ST AR - B =REMESIC—  f£F—
KIBEAE=/NE > 5512 2F MS-SPRING - 2F MS-SPRING ( EfI
2F-BLSR) - 4F MS-SPRING (B[] 4F-BLSR ) = 7F N8~N7 [ » N7~N10
fil ~ N10~N13 [ ~ N13~C7 M A —i B > BEEMEAT 8
EOEHE (2F-BLSR & 2t » 4F-BLSR A7 4 (%) » Ea NI3~C7 [
FANEERERGE » 76 C2 il 7L E B - 7 C7~N8 Riffi A DWDM a4 -
HMERT 8 EIE - {2 DWDM %fial H5E 2 EoLERENT » AKX
HYER T 54 - DWDM ( Dense Wavelength Division Multiplexing )

ARSI RIREEE B, - HE i, - R ELE AN -
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1.8 [ffek

TECHNICAL SUMMARY

PHYSICAL SPECIFICATIONS

Dimensions:

Weight:

Wiring access:

500 mmW x 280 mm D

HS subrack: 625 mm H

MS subrack: 475 mm H

HS subrack: 27kg

MS subrack: 31 kg

Front access {or both electrical and optical connections

ELECTRICAL AND OPTICAL SPECIFICATIONS

A. System Characteristics

Transmission capacity:

Bit error rate:
Aggregate (Line) interface:
Tributary interfaces:

Add-drop capacity
(Maximum tributary support):
140M:
STM-1 electrical:
STM-1 optical:
STM-4 optical:
Cross conneet level:

Terminal, Add-Drop mode

or

2-fiber BLSR, 4-fiber BLSR mode
<A x 11

STM-16

139,264 kbit/s, STM-1 optical,
STM-1 electrical, and STM-4 optical

2
32
16

V(4

21



B. STM-16 Optical Interface

Digital Signal STM-16 according to ITU-T Rec. G.707 and G938
Nominal Bit Rate 2,488.32 Mbits
Application Code Long-haul
{ITU-T Table 1/G9357)
L-16.1 1162 L-16.3
Operating Wavelength Range 1280 1.335n0m | L330-15%nm 1,330 - 1,570 nm
Transmitter at Reference Point §
+ Source Type SLM SLM SLM
* Spectral Chamcteristics
Maximum RMS width - - -
Maximum -20 dB width | nm <} nm <] nm
Minimum side mode suppression ratio 30dB 304dB 304dB
* Mean Launched Power
Maximum 2dBm 1 dBm ) dBm
Mimimum -31dBm -4 dBm -3dBm
« Minimum Extinction Ratio 10dB 10 4B 164B
Optical Path between S and R
+ Attenuation Range 12.244B 11-23dB 10-2248
+ Maximum Dispersion 250 ps'nm 2500 ps'nm 250 ps/nm
* Minimum Optical Return Loss of Cable
Plant at §, Inchuding Any Connectors 24dB 2448 4dB
+ Maximum Discrete Reflectance between
SandR -27 dBm -27dB -27dB
Receiver at Reference Point R
* Minimum Sensitivity -28dBm ~28 dBm ~18 dBm
+ Minimum Overload -10 dBm -0 dBm -10 dBm
+ Maximum Optical Path Penalty 148 1dB 1dB
» Maximum Reflectance of Receivers
Measured at R ~37dB -27dB -27dB
Allowable Cahle Loss 21dB 204dB 19dB
Transmission Distance {typical) 42.0km 66.6 km 63.3km

Typical cable loss figures used: 0.5 dB/km at 1.310nm, 0.3 dB/km at 1,550nm.
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C. STM-4 Optical Interface

Digital Signal STM-4 according to [TU-T Rec. G.707 and G958
Nominal Bit Rate 622 080 kbit/s
Application Code Intra-Office Long-Haul
{ITU-T Table 1/G.957)
14 L4} L42

Operating Wavelength Range,,

1.260 - 1,360 nm

1,280 - 1,335 nm

1,480 1,380 nm

Transmitter at Reference Pomt §

* Source Type MLM-LD SLMLD SIMLD
+ Spectral Characteristics : -
Maximum RMS width 14.5 nm - -
Maximum -20 dB width - Inm 1m
Minimum side mode suppression ratio - 30dB 0 dB
* Mean Launched Power
Maximum -8 dBm +2 dBm +2 dBm
Minimum -15dBm -3 dBm -31dBm
+ Minimum Extinction Ratio §.2dB 10dB 1048
Optical Path between S and R
+ Attenuation Range -7dB 10-28548 128548
+ Maxmmum Dispersion NA NA 1,570 psinm
« Minimum Optical Return Loss of Cable
Plant at §, Including Any Connectors 2048 2048 24dB
+ Maximum Discrete Reflectance between
SandR -25dB -25dB -17dB
Receiver at Referenee Point R
» Mininwm Sensitivity ~23dBm -32.5 dBm -32.5dBm
s Minimum Overload -8 dBm -8 dBm -8 dBm
+ Maximum Optical Path Penalty LdB 1dB 1dB
+ Maximum Reflectance of Receivers
Measured at R -144B -144B -27dB
Allowable Cible Loss 4dB 25548 255dB
Transmission Distance (typical) 8 km Slkm 33 km

Typical cable loss figures used: 0.5 dB%m at 1.310nm, 0.3 dB%m at 1.550nm.
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D. STM-1 Optical Interface

Digital Signal " STM- | according fo ITU-T Ree. G707 and G 958
Nomina] Bit Rate " 155 520 kbit's
Application Code Intra-(Hfice Long-Haul
{ITUT Table 1/G95T)
k- L-11 112
Operating Wavelength Range 1260-13600m | 1270-1345nm | 1480 1,380 nm
Transmitier at Reference Point §
+ Source Type MLM-LD SLM-LD SLM-LD
« Spectral Characteristies
Maximum RMS width 40 am dnm -
Maximum -20 dB width - ~ 1nm
Minimum side mode suppression ratio - - JdB
+ Mean Launched Power
Maximum -8 dBm {} dBm {(+dBm
Minimum -15 dBm - -5dBm -5 dBm
+ Minimum Extinction Ratio $.2dB 10dB 10dB
Optical Path between S and R
* Attenuation Range 0-7dB 0.-2348 0.28dB
+ Maximum Dispersion NA NA 2500 psinm
* Minimum Optical Return Loss of Cable
Plant ut S, Including Any Connectors NA NA 20dB
+ Maximum Discrete Reflectance between
SandR NA NA -25d8
Receiver at Reference Point R
» Minimum Sensitivity -23dBm -3 dBm -34 dBm
+ Minimum Overload -§ dBm ~10dBm ~10dBm
* Maximurm Optical Path Penalty 1dB 1dB 1dB
+ Maximum Reflectance of Receivers
Measured at R NA NA -25dB
Allowable Cable Loss 4dB 25dB 25dB
Transmission Distance {typical) 8km 416 km §3.3km

Typical cable loss fipures used: 0.5 dB/km at 1,310nm, 0.3 dBkm at 1,550nm.
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E. STM-1 Electrical Interface

Bit rate: 155,520 kbit's
Impedance: 75 €3 unbalanced

Pulse Waveform :

Pulse Mask for 155,520 kbit/s Interface Corresponding to a Binary 0
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NOTES:

1. For all measurements using these masks, the signal should be AC coupled, using a capacitor of not less
fhan 0.01 pF, to the input of the oscifloscope used for measurements.
The nominal 2ero level for both masks should be afigned with the oscilloscope trace with no input signal.
With the s Bgnal then ,ag}clsed the vertical posilion of the trace can be adjusted with the objective of meeting
e limits of the masks. Any such adiustment should be ihe same for imm masks and should not exceed
+0.05 V. This may be checheﬁ by temmﬁg the input signal again and verifying that the trace lies within
£0.05 V of the nominal zaro fevel of the masks.
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2. Each pulse in a coded pulse sequence should meel the limits of the relevant mask, irrespactive of the
slate of the preceding or succeeding pulses, with both pulse masks fixed in the same relation to a common
liming reference L. with their nominat start and finish edges coincident.

The masks allow for HF jitler caused by inter symbol interference in the output stage, bul not for jitter
present in the fiming signat associated with the source of the interface signal.

When using an oscillescope fechnique to determine pulse compliance with the mask, it is important that
succassive traces of the pulses overlay in ordar I suppress the effects of fow frequency jitter. This can be
accomplished by several lechniques {@.9. a) triggening the oscilloscope on the measured waveform or b)
providing both the osciltoscope and the pulse output cireults with the same clock signat). These techniques
require further study.

3. The maximum “sleady state” amplitude should not excead the 0.55 V limit. Overshools and other
fransients are permitied to fall into the shaded area, bounded by the amplitude levels 0.55 Vand 06 V.,
provided that they do not exceed the steady state level by more than 0.05 V. The possibility of relaxing the
amount by which the overshoot may exceed the steady state level is under study.

4. For the purpose of these masks, the rise time and decay fime should be measured batween
~00.4 V and G.4 V, and should not exceed 2 ns.

Pulse Mask for 155,520 kbit/s Interface Corresponding to a Binary 1
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NOTES:

1. For all measurements using these masks, the signal should be AC coupled, using a capacilor of not less
than 0.01 uF, to the input of the osellloscope uséd for measurements.
The nominat zero level for both masks should be aligned wilh the ascilloscape trace with no input signal.
With the Si?ﬁd then applied, the verical positon of 31& frace can be adjusted !mt?\ the ob;em_wg of rf?e&!mg
the limits of the masks. Any such adjustment should be the same for both masks and should not exceed
+0.05 V. This may be checked by removing Ihe input signal again and verifying that the irace lies within
0,05 V of the nominal 2810 level of he masks.

2. Each pulse In @ coded sequence should meat the limils of the relevant mask, irrespective of the state of
the preceding o succeeding pulses, with both pulse masks fixed in the same relation to a common liming
reference .. with their nominal starl and finish edges caincident.

The masks allow for HF jitter caused by inter symbol inferference in the output stage, but nat for jitter
present in the timing signal associated with the source of interface signal.

When using an oscilloscope technique to determing pulse compliance with the mask, it is impartant that
successive iraces of the pulses averlay in order to suppress the effects of low frequency jitter. This can be
accomplished by several lechniques (e.g. a) triggering the psclloscope on the measured waveform o b)
providing both the oscilloscope and the pulse oulput circuits with the same clock signal). These techniques
require further study,

3. The maximur “steady state” amplitude should not exceed the 0.55 V limit. Overshoots and other
iransiants are permitted to fall into the shaded area, bounded by the amplitude levels 0.55V and 0.8V,
prowided that they do not exceed the steady state fevel by more than 0.05 V. The possibility of relaxing the
amount by which the overshool may excaed the steady stale level is under study.

4. For the purpose of these masks, the rise time and decay Hme should be measured between 0.4V and
04V, and should not exceed 2 ns.

5. The inverse pulse will have the same characteristics, noling that the liming tolerance at the level of the
negalive and positive iransitions are £0.1ns and £0.5 ns respectively.
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2R EEH R

2.1 BB RS

1E INC-100MS 387& ITU-T Rec.M.3010 &~ TMN ( Telecommunication
Management Network ) E:5EETHRBEIRORE R4 - HEETHESFRESHETER
& (EML) RiEREIEE (NML) —RBEHAR LIRS L 2 Thee » BTy
TEE T OAM&P (Operation ~ Adminisation + Maintenance&Provision ) FZE#E »
TEEfARES (Server) N LA —EEFIEHEFIE MIB (Management Information
Base ) - #EEHEIYIF 4 € FEK—E GDMO =X > (Hitk » 4B R (containment
relationship) 2 4H #2594 (object instances)Z $8 - TEVI4-HTE B SE 4505 » Wyt
R#{F(containment relationship)I/RE B NEF 5 FEH]
2.2 REERGEE

HE SRR UE AR -

(WS #1) (WS #8)
Gul GUI
L1 .
AP — AP —
l P T Dy

Internal Interface

MIB SERVER

LPIF(1)

Qnx e

(SERVER) —

To SDH networks

WS : Workstation

MIB : Management Information Base
DB  : Database

LPIF : Local Protocol Interface

[ — INC-100MS Architecture
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£ INC-100MS ZH54E £ 1 NEC /A AR &I ARy 8 K RBE T 1540 - 38
SRR R BB A INC-100MS T EE R AR ERM > MAHEE RN

BRI -
INC-100 #E M T ER S EEEHE = EX BVl SDH 8% - Han s
(a) NE SDH HgF& T4
(b) Section £ NE i BiEE#
(c) Path & — Port [#:2 ##5 (Logical iE#
H e NE J Section £ T2 H EAREERET5TRC - TRRAFRRIR (Static Source ) »

A AR E RIS R - (BT - MikRSEZ Path HIFERENRE (Dynamic) i -
BT WHEFRRERE GDMO E AV —HEET - Kt - INC-100MS F2F RS
(B AHHYE R/ E GUI ( Graphic User Interface ) » 73 5lIdr45 -
(a) Facilities
(b) NE
(¢) Network
(d) System
Facilities £ 2 7EMARTAHWNE)IMIYME - 40 -
(a) Eig(Domain) » 3314 SDH Ring 7 225 3R B[R H -
(b) #FAARIE(Office) - LIEMFEEFDIE Office «
(¢) B &% (House Keeping Alarm) - IEHEIMNEE -
(d) &% 4% Hl(House Keeping Control) - #R{LIEFIZERS - MBHREZEH -
B Yt B HIETER INC-100MS BRI EHERIEMIB)A - 3 A Eths
fFEFF1E INC-100MS ZRIEHERE(MIB)A  {£{T NE FENERTZE LT
T -
NE ¥+ ERAE NE R ERYE - BE TG - HPrEd NEAS -
(a) NE
(b) Shelf
(¢) Drawer
(d) Package
(e) Port
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ME—EE INC-100MS E#HIE#EZ NE » NE Byl (address) 2 —EHERRFHHIE
B BERLEFRE /N - WEFECEEREERHEMIB)ARME(address)
B #3h Local Craft Terminal(LCT)ZEfE AT Hbik (address)MEVI S - 355 NE B 558114 »
HE A EIRZERE « TR RoRE s (ributary) B/ E © 88— NE BI=(AT$5
BLAS T RIERY /K ¥ (level) » INC-100MS TJ 88~ NE #4582 &k} -

IRIBNE S8 (configuration)” EH} - —HNYIFELERAEHEE
(MIB) #—E NE 851 - — B - FERHERAH B MBI R MR EE -
BEERIERS EEER - FkE NE NER AL HIREER 2% -
Network {{ BRSPS TR (level) Z BBV » A FHUF :

(a) SubNetwork

(b) Section

(c¢c) Hopath

(d) Path
H R IR RS TS (leve W4 2 2848 - {3 INC-100MS AR —RITHEER
- HERRFE B (level) P {4{5E FE > IR 5 22 (Fault management) J 2R A8/ E 28
(Configuration management) °

7EME R4S T (Fault Management) » Section - Hopath BY, Path 575 {S#i% &
RSN - IR FERRIBIRAZEE5R (line symbol) Z BRI > TLHIREE & (Section)
P [EHE o

FAZEFESTE (Configuration Management) » #&{%(path) 2 A Ui E Z I s s
BEPTIBAC « 7E5— NE {EBIH88(Cross-Connection) 2 T RE EF—EBRBYHE
B o BB 1E (path) EHESE A - IKIRER HEF(Route Selection) THE
NE(Downloaded to NE) » #ER##I%5— NE {858 & #Ji# ##(Cross-Connection) FH °

AZB#E% T (Configuration Management) » FE EFHEE EREFE S E(level) #)
1 F - PINE R 25—/ » BISBHE Fl(Path Trace data) E X B —HAVEH -
LRI EBR S NE 2 PathTraceSend /5 NE Z PathTraceExpected - B it
FEZ{E NEFE > BRFAYEHEE - E'E U BLSR SubNetwork 7 FHRFRIERF
RH(Wait-To-Restore) & Y, SubNetwork B —ZHRIEH -
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SYSTEM S& 3 A FEmsheenmts - EEEW ™9+
(a) Server ({Alfkes)
(b) Database (EHIEE )
(c) User (M%)
(d) License (EAfH)

e H INC-100MS U3 BhEE A R ihiE - P REERELSGENE

st ERTFERAEAERE (GUD BIFTRRN - HEERHRRE
0@ = A e

fﬁﬁﬁ

Aol

B ¥R EEHRE(Containment Tree)

SDH Network
AdminDomain Path User
Office SDH Section
NE HKA/HKC
Shelf
Drawer
Package

PDH Section
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2.3 INC-100MS #1423

INC-100MS ¥4 F& @R B 0E —Frr » N TIISERIFEES -
2.3.1 75 B (Admin Domain)

TR — (AR E YRR 52 & B (grouping) - %5 INC-100MS AT H
EIBFERS S BRI EEE” 7B EE(Admin Domain)” - BEBFESHHAK
1(Office) 52 SDH Section - HHLL Ring BRABIFR - FEEBIAAIRHE - TRiE
E D EEHI8—{E{TH & (Admin Domain instance) » ¥ —{E{T & (Admin
Domain instance)if » FEE—{EE —HH _LF - {THI&EE (adminDomain) | B &
Fh(attribute) 5z 5% % F]HH25E 16 (AT EE H(Admin Domain instance) «  #718—(F
(EFABIRERT - R T B3 E R RKEETHRERTEIRS, - HE—1THE
(adminDomain) /\/B¥EE —TEHER -

2.3.2 ¥ KA (Office)
ERREFLF B KIE (office building) i FHYF 4 /A KiF(office)
FEZ 17 B & 5(Admin Domain instance)fy L& FMm& » HEEZEOSHEE NE »
HKA & HKC -
2.3.3 R EE/EFE#E](HouseKeeping Alarm/ HouseKeeping Control)

SDHNE (& DWDM - ILA - 2500A - REG ) EffFEEE M EEH A (input)
T 6 B 251 B BE R (relay contact closures) @ DABSTR B fEHII N E0a8 06 - BEREE
(HouseKeeping Alarm) A EZR[IEE - ERIAE » ZRAKEEHREES - BEFT
#ll(HouseKeeping Control ) AT M - FIHEREESF - TEMFERISMATER
{T{d] SDH 3% {HERIE - BEF EL/EFILEH HouseK‘eeping Alarmy/ HouseKeeping
Control FEZE 5 (office) iy & ki « RIFE BRI (office): 2 SR M - Bage
FE[E]—#% 5 (office), 2 NE 2 HKA/HKC Frigfit < 8y A\ /EaiR (Port) % - W&
F 58 /B F %] HouseKeepingAlarm/ HouseKeepingControl A EE » FEEH 5

AT iR BB R F -
234NE

NE f{#—1{E SDH {84 TTlF - 5 —ARA NE HE M (class)T —ERZEK
(subclass) - ErEEAYERIE NE 1Y DCN hifi-(address) » ¥f INC-100MS 3R » &
(8 NE RIME— B {7 - ARIBE& 15 E (routing protocol)i#iF » DCN Mzl (adress)
Al AR TP Hhik(adress)E; NSAP Hifl-(adress) e
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2.3.5 Shelf » Drawer & Packages

bt =FEERK NE FIIERE T - NE & —(E8E S (shelves) » fE—{EHE
(shelves)[A » ZLEUEEH 10 T 20 £Hi(packages) - —EEFif (packages) Gt {4
BAE—FLA drawer o F5BI7E S i (tributary) /I EE (shelves) » £— drawer ft—7H&
4 17U = S 35 (tributary )\ ST © B B (shelves) » drawer Kz—Rifi(packages) AY
288 1R NE EIERTARE -

BEE TN EE G EE (shelves) » drawer F-F#R(packages) instances -

& —1{E NE ke - AHRER ] ([ FASE M RAVACER #IEE (entry dialog)3EA
IRIBFOSEER! o IS B TR I B H FUREE (shelves)/ drawer/R1f (packages)
instances ZZ& £ A MIB - R[ER AR (packages) » HEF % RE R (subclass)
%% - BIAREE/ E-FHR(package) 32 SDH Package 5 PDH Package 9%
(subclass) °

2.3.6 SDH Package
It package FXF&#& Ii(terminate) R 2% 7 15 (packages) @ STMn St/ I =X
STMle B/ E -
2.3.7 PDH Package

: package {X3#&55 (terminate)PDH B/ B EE /M E-FHR (packages) °
23.8 PDH Section;

—{& 2M -£fR(packages)FEAtEF %% 2M 1 (ports) - F—18(port)FE” PDH Section”
TE4E - B = (subclasses) 2 FER 2M » 34M - K 140M 5% f#i(facility) - &
PDH Package ZX flz(subclasses) 7 H.rp—[EEr@ s & &R PDH Section instances
HAESHIATIE - BF HERIIERC - BIFR I UEREAEERNLT -

2.3.9 SubNetwork

RE—EFAR MRS Ring Network) - SRR T — R -

2.3.9.1 BLSR SubNetwork

BLSR SubNetwork £ Bidirectional Line-switched Self-healing Ring (BLSR)
SR 53— FEE Multiplex-Section Shared Protection Ring(MS-SPRING) - E{#
E VIR AE RS TR (Multiplex Section ) ZIFHATT °
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BLSR SubNetwork 75 7% #(subclasses) :
(a) —{,» BLSR SubNetwork (2F BLSR)
(b) PY,0» BLSR SubNetwork ( 4F BLSR)

4F BLSR SubNetwork [ 7 327K {RF# (Ring Protection) » JRIZ & EY R (Span
Protection) » [fif 2FBLSR SubNetwork HZ IR (Ring Protection) - K& BLSR
& — TR AR E 58 (ring wide protection mechanism) » Fif LA—£E45 Bij(rules) FEFE A
FE{EZR I (through-out the ring) °
2.3.9.1.1 3Z##(Cross-Connection)

BHIRER7E(Ring Protection) 2 FI[f [ 77 MRS E U LR ERIZEEE - (FE
fEHE(Protection){E B ] — i T - LERERZ2RER » ©IRLL 1 © n (REERTE
%8 T{F 838 (Channels) 3£ [ —{E{R3:&:8 (Channels) - 7EFFH#(Time Slot)x] » AJ7E
EEn A [BEERNE (The Number Of Ring Nodes) 1 NFEAIFHE( Traffic) -

TE_ZR[ERE(Double Failure)s¢ £ 25817 (Node Isolation)|&{it » H#MELEEE
(Mis-connection)f& & - BB ML > Squelching Table LA7H 8 & i #EFE(E quelching
IFREM T /€ - BLSR A& +5EC [ Time Slot Assignment(TSA)] #R8(Rule) - #
B > T@E1EEIE5(Through Node) » ARFf&(Incoming Time Slot)} R J5 ARG —1%
BEAH -
2.3.9.1.2 Z45/8 E RS Wait-to-Restore(WTR)time]

B —IRFEF B (Software) ITEEIRE » B LUR AL b B R TR A S8 R B
(WIR) B3 - (B{hREH —{E— S IR FFE(Provisioning) - 7£ INC-100MS
MIB » WTR & BLSR SubNetwork —IHE —E{£ & FH(attribute) « [KILL > EHRIEE
FEH: BLSR f@RRERE E » Rl (B E4A7E 5 BLSR MR ATHE NE -
2.3.9.2 UPSR SubNetwork

UPSR SubNetwork £ 3 Unidirectional Path-switched Self-healing Ring 7 £§
T8(UPSR) » HARER—{EHIRAER topology » FBRIRI(namely a ring) FHY
SubNetwork Connection Protection ffE(SNC/P)Z4E - (A5 UPSR h2—fEEREE
£R€ 2854 (ring wide protection mechanism) » F7LA—EE3R Hi](rules) FE FI FARE (B IR 1K
(through-out the ring) ¢
2.3.9.2.1 3Z#%(Cross-connection)

E UPSR (R85 protection) » S24{EWEHESA Bridged) SN - M5 71
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FERTREEE T —EES: - 52 VE ERIRETRRAEE - REERE
ST —{E#TREAE( path) » BEERIE A EFEL o HEATEFHETE (Intermediate Node)
F BT P R SR B A4 (Time Slot Interchange) @ (B A EIEEE - HIiL - -
EiBEHEE > INC-100MS FEFTA F i Ei Bk (Intermediate Node)i# 53 173838 ( Through
Connection) °

2.3.10 EfEj(Section)

[& [ (Section) & —{E 15 4H (module)7£ {26 T & [&][Multiplex Section(MS)]&Y
H§&;8 % (Physical Connection) » ffI|f[1#X 544 (Terminal) » Add-drop 2% T
(Multiplexer) » Fr§&if(Terminating)f' & #2582 (Physical Connection) °
MS[Multiplex Section]/& T2 FLH/ -

(a) #IEEZEHE(Network Topology)

(b) f5#(Protection)

(c) [ERFE T (Fault Mmanagement)
FE4E 38 (Regenerator)th 2 W f¥(Section)iZ — 543 © 7 INC-100MS MIB » FE4: 220
fl[Regenerator Section(RS)] /R4 1E4H (Module)TR £ & 17 ¥4 (Independent
Object) - FEE L > EfE(Section)Z LA —{E:#E 220 5%(Connection Symbol)#E 77 - 1R
TRIEF (Bandwidth) ~ [REEZLEHYEIZ(Type) K (5L AR ((Transmission Media) » 45
FAEIE [ (Section) I KR (Subclasses) - —{& & fE#54H (Instance of a Section) B &7+
E RS (real world)EIPIBRIEAE - © R A HEE 40 [EIRIRETZEFTIR UL 2 ThAE -
BETHREMIEFELE ITU-T Rec. G.774 » Fi0 optical SPITTP Bidirectional
Regenerator Section TTP Bidirectional - Multiplex Section ITTP Bidirectional » Aug
Bidirectional £ -

& R (Section) B — 2% #R (Subclasses) 5 —fH & R Attributes) i B — gk &
(Single Entity)& 3 - Fl[4] - —{E{FHEY]HUEH (Protection Switch Mode) » 45 1+1
B 11 FE—E@H(Section) —8# 2 —{E NEs HIFER—FHI - BEARERIY NE
#E (Provisioning) » INC-100MS M5/ & KT —(HER(Scction) » [ & —(H
NE HYE—%0Ft - B T{EG(Workstion) #—{H & R(Section)fFHE » INC-100MS
A (B E R Ae — (B ZEWEAY NEs
2.3.10.1 Linear Section

Linear Section ] LASZTE FEA% (R B A £75# (unprotection)
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2.3.10.2 BLSR Section

BLSR Section £ BLSR SubNetwork B SDH Section °
2.3.10.3 UPSR Section

UPSR Section £& UPSR SubNetwork 5 SDH Section °
2.3.10.4 One Side Section

B2 INC-100MS FrEsfe - BB — AU (Object) - BRE CREEE
HIRAEESEA INC-100MS F95E » INC-100MS Y& 3 B 15k (Management Domain)
T LATE SDH Section R4JBS o
T Rk i 2k (Trail Termination Point) ##&#J NE {37£ INC-100MS FIE B @
(Management Domain)fq - 1B i (Trail) N S7E INC-100MS BYEH & IR EH =
R E I - B ILRIREIRSE A - BB EF(One Side Section) ¥ IHEE -
2.3.11 F&f%(Path)

A1 (Path) TE 2 55— (&l %5 3 % (Logical Connection) » HALE

(a) PDH Section

(b) PDH Section }, SDH Section F—{EFFFE(Time Slot)

(¢) SDH Section FY—{@EFF# (time slot)

RBEREE - BE% (path)H— K #K(Subclasses) » Hag&f

(a) VC4 Path

(b) VC3 Path

(c) VCI12 Path

H—BAE (Path) ¥ 25 4R JE 5 5T ITU-T Rec. M.3100 By R Hifi(trail) #7425

B o RRIBHIER INC-100 HIRR1E(Path) A §ESA BT REHE — (B R IR I RS

(Trail Termination Point) F#&##( Terminated) - FE£2 {18 SDH Section HY—1F

FRF /% (Time Slot) Kz SDH Section f—{FHF1E(Time Slot)[EIAYEEH(Routing) ©
2.4 INC-100MS THEE
2.4.1 INC-100MS ZEfErm

INC-100MS ZEA%/4 78 F] 43 5 49 #8558 (Static Management) SEEHAE & 5
(Dynamic Management) ~ZB4 o
2.4.1.1 #HET(Static Management)
FE ST & B(Admin Domain) » /2 AHREHEE(Office) * NE K&
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(Section) °
2.4.1.2 B/8E75 5 (Dynamic Management)

BRI RS (Path) - Vy{HEIFE 2 B (Provisioning Parameters)th R B REEH
HIEDRE » BN )iz (Protection Switch Mode) » FREBF I {E(Error Threshold) -
Drawer ZE R HE -

2.4.2 BR 4GB ERE HE (Path Life Cycle Management)

#47%(Path Instance)iE 2555 B8 IR EE R R E £ ik & F - B FH(Routing)
¥ NE #9728 (Implementation) £ T B 4 i B HARRF F% (Span) A {E AT -
1R (Path) B 2 HEH (B tH(Routes) - F—EH(Route) AF £ amEH] - TEME
7 ERIEEREIUE A Ay ER © FRIE(Path)iy & A EHAAR YL Z S B A RERIRE S FT
RIE
2.4.2.1 BREIRFE(Route Status)

B EHEY A B HAREAN T 278

(a) REF(Undefined)

(b) Ft#((Planned)

(¢) {£%(Reserved)

(d) ERSZS{E(Partly Commissioned)

(e) Z{F(Commissioned)
R BERRER 4> FAT (Partly Commissioned 4RI » IRITHIEE E FHIRIEE THYIE
4 RBRESZAT(Partly Commissioned)#} » AIEEUCEHRL o EEE{E(Path)F738
BF - B TEACES I (Route) » BEHZfE AR E F(Undefined)iR{T « FEETH(Planned)ik
i EFSECEEHH(Route) » (B2 E R (Reserved) » LIBCEERE{E(Path) i LI A
A AT R (Route) » FAEREE (Reserved)iRIE » FEECHL HH(Route) LA ERY
4% (Path ) - {HEE{S(Path YiREEBE S NE £ - RAEZRAE(Commissioned)fALT > B
& (Path ) A EE NE | o BIEBENF LIS RED) - SEARTHREH S
Z{E(Partly Commissioned) e
2.4.2.2 FREFE (Route Design)

B& HH(Route)§E B BIsk A TARE > HE&H(route) SRR T VIS BHE

£
(a) Bx%(Shortest)
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(b) BfEE (Low Cost)+E%(Shortest)
(¢) AIF(Availability) +8245(Shortest)
(d) #EE (Bandwidth)+Ez 55 (Shortest)
B RAT2 B R R H R (Shortest) Y - #REE A FEHE £ — (EE & [E&(cost)
TE& i (section) = > DIREEENEEE -

FEORFIH T (Bandwidth) - HENREIGE IR R T HZE A E M (section) - {35 (traffic)
P HD - BREE A aRAT NE RE R (Section)FIFHE K » LIEAE R Hi(Route)
B » BESR{H A L5t NE B @ [ (Section) « 35 ELARF KA AR #E(Criteria) 2 AN - Hat
BI7ER L NE S0E fi(Sectionfii#EFE T1F » FTA SV (Traffic) FHaT M -
2.4.2.3 FEIZARFE(Path Status)
EZ (R (Path)By A amsBEHAR I 2 B8 AR RE(Route Status)HI4E & FTIRAE -

(a) Ff#(Planned)

(b) 24 (Reserved)

(¢) E34rZFE{E(Partly Commissioned)

(d) F{E(Commissioned)

(e) BREh(In Service)

(f) FAREH(Out of Service)

(g) #£#(Maintenance)
2.4.3 ThjEEZF(List of Function)
2.4.3.1 ¥/ KIEZ3#(Office Configuration)

g g/ K (Central Office Building) 2A—{El## /A A& (Office Class)
WARAALL © A AMEFIR(Office ClassyR W BE R LUEEIA RAEEE A (Office
Representative) » FEEEFTHEHHEE - |
2.4.3.2 NE ZE##(NE Configuration)
2.4.3.3 NE E#}(NE Information)

Bt NE A5 K8 NE HREAIHEEEFE B (Leve DFRVETE - NE BEMAE
B MIB - NE fEH —(EE—E L F ERNKEHIHA K (Office)
Instance » 7F NE £T18#95872 ¢ » INC-100MS ¥ B8 {EH R B 8/FH(Navigation)
ThRE - SEH(Fill Out)BARYE% NE FREEEERVEEL RAR(EE A Modification Menu
FRER -
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2.4.3.4 NE ;E$%(NE Connection)
ELRIEY NE ZEEMEZ - INC-100MS {EiR25(Server)M] NE [EHIEZ

(Connection)BtEEFETL - 5188 #%(Connection)fB 53 "NE EfE(Association)” °
1F Association Menu  #R{EERERERS 3212 H 55 Connection) B U] (Disconnection)
£ NE JEE$% - SBEHREE(Association Status) BB I HEEL TR & -
2.4.3.5 NE 2% %€ (Clock Set)

INC-100MS sBEHAE bR B RIF H #A - LIFESEATE NE R (Clock) 8
INC-100MS [E]:F -
2.4.3.6 E 7 HEHIZEFE( House Keeping Control Configuration)

H4 T 525 B ERARIHA 1! 52 (Relay Contact Closures Output Port)gE# 2 1%

(Configured) » DAYEHIIE/A\ K AE B B ( Office )FI/MERER i
2.5 INC-100MS [EpaE
2.5.1 4 m AR (Alarm Life Cycle Management)

H—ASEAlarm)#EHE] - S8 (Alarm)FIAERIE GBI (Life
Cycle) - &£ mmBELAHRRE(Alarm Life Cycle Status)2 fH{AIAR #5(Server) BH » 411
I > FEAFAA TS Workstation)§9#{F 35 & AT B E R B A amsEHAARRE (Life Cycle
Status) « HEALaTES R EAREES ~ FERERE TEFTR

Terminate /F!rrn!rm’;\ Terminate Alarm.occur.

v

Alarm clear\ >—

Alarm clear Acknowledge

Accknowledge

7R LB R 4 dsEERAARE(Life Cycle status) FLEE
(a) A (Occurred)
(b) HEFA(Acknowledged)

Cleared
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(¢) 7ER(Cleared)

(d) #&if#(Terminated)
SRR St —fE 5 B (Alarm) #EHIE] - ©ESHIR 8 4 (Occurred) iR - K% - #
{EE I THERR (Acknowledged)Eh{E - £5 % (Alarm Status)ZRZEFAHESY(Acknowledged)
R - HEERIEE R AERED (Acknowledged) EAREERTT - 7EBS— T fEDY
(Workstation) Kz {a]Hsf(when) 01T < 7538 ZFEARI S B (Alarrm)#E5RES outstanding o

EHIRERER  IRRERL B AL TR (Cleared)”  TNEEL(T[H I (By Any Reasons) »
B & B (Alarm)FE B THERR(Acknowledged) B F 2 BB ER(Cleared) » ARV T84 AL
kR (Cleared)” - B L BEHFE 4% (Instant Alarm) » "JEER(Cleared)” 2 &% (Alarrm)
REEFERE(list) L - EERIEE IR (Terminated) R 1E » AIRARIR T S

(outstanding ) ZEFF—EZFFfH(Extended Time Period) > #E{EEIE({H T HHF B (List)
BEIBRT » 2% (Termination) ] #E81T o & #XUHAY 2% (Pre-Terminated Alarrm)
HiERR(Cleared) » FERRAYFRFRAMEECSE T 2K » (@I (Notification)iZ 435 -

2.5.2 £E 5K IE(Alarm Source)

BEFS INC-100MS J5—#& —HU%RHE - EHEERIE] NE 89— (EEEsIRH8E > NE
SCHR(Symbol) U BR (L, - YE(EMIERT - IRIRIR(FE B 8k (Registration) i AHIE
B8l (Topological Information) » INC-100MS -k H(pin-point) 5% FE B & ]
(Section) » F#1E NE {€(: 2 LOS[%FE(E57(Loss Of Sigan)[$5% » EREECHE
(Section Symbol)FTs#BE S, - TMFE NE ZCEE(NE Symbol) « [IL - BAEEBETLZIZ
IR Z R AN EE %S & —(EFfEREEI NE ID  (Identification) - ¥R{FEAEEELEEFERT
BJ NE ARIL (NE Status)53 47 H (S 85 5 [ X 2 FH {F:2 I Transmit Side) S EAE TR
fEl(Fiber Section).Z fEIfT5 [#E - H/FEFEREFEZ— T menu - FURERETER
(Subject Section)F& & (path)HyERF=(List) ©
2.5.3 ThREFR
2.5.3.1 BIEFE-EL7H (Real Time Event Monitoring)

HEThEe BF(Eventy 5 H NE B2HIHYE S RIRFEVBIRE » BIFF(Real
Time)SE7r » B ER{AIARER (Server)iRIB:E (F (Activity) BREITT AR & (Health-Check
Routine) {HHEEIRIES -
2.5.3.2 E4-5EH(Event Notification)

E—EEEREET] - T TS -
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(a) TTEERI{E5%(Audible Signal)

(b) F#RIECHERIEE(Blinking) °

(c) ECHR(Symbol)BEEATNE -
H A EEEHIE5%(Audible Signal) A/NETFEEE > RAFRIBIMEECTR (Blinking) REFEZE
WIS AL - EESeakaest  HTREFF(Event)BIERAR(LisOBUREERTIE
_E(Pop-up Window) -
2.5.3.3 &£ R~IEEHE _F(Alarm Display in a Graphical Map)

FLINRERESR (Symbo) BB BB A B A S TERWHHIHEDFR

FKEE# (Outstanding ) S5 EAVIER - HFHFZ(EEAE (Default colors)@E3E0ELN T

(a) #Lfa(Red) g2 (Critical)
(b) 2.fF&(Orange) =+ Z(Major)
(¢) 3. &= E(Yellow) ZKE (Minor)
(d) 4 FEH(Cyan) & & (Warning)
(e) 5.%k(Green) 1% ( Normal)

Hrhig— &8 /KHE 2 BRG] 7% (Customized) » L EiRDICHE - BRERIIFEIE -
2.5.3.4 HEDIB{EE A ~(Alarm Display in Textual Format)
IEIhEE S ERRTE R B B sk (LisH BE—17 » BRGNS - 3 FRRIARE
SR - HAE S FRUNARRIN 151 -
(a) EEAMHE : BB S(Critical) » EE(Major) » KE(Minor) » F&
(Warning) » {FFg(Clear) ©
(b) HEZ2(Acknowledged)
(¢) EERFR(Alarm time)
(d) EEBAM(Alarm detail)
(e) HEY{E(Alarm object)
HE—-EERE » UHEDEmEPRE RG22 % (Life cycle history) © £
{ERHE—SE I IN—SfHE & E (Arbitrary Comment) fEE B RIFEHE
CERFEESF » RIEESMERRER EZ BERSOEERFAIL -
2.5.3.5 £EFzT(Alarm Statistic)
HEEERETC SERYMER I HERNZS E%Zﬁ(Filter)%EIT’Eﬁﬁ%
(Active)  "FTA(all)” R SRIB(Filter)” s B X B B BB -
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2.5.3.6 4% % (Alarm List)

ISR OB RIF/E L RIERAR 3 (Serven) FTH R E] NE AYEF(Events) -
HAMRIE T FIAEE (Filter) E £ T [F 2 B k3R (List) > & HexkFR(LisHREMLENH -
2.5.3.7 &%/ {43815 (Alarm/Event Filter)

It TBERT (iR A (B 3818 (Filter) B 4 25 B3R (alarm list) R S5 (4K (event list) -
$383E (Filter) R 22 24 211 55 ~(Display on the Screen) » BN E R IR 25 (Server)
WEB/EHRBEFEMTIRNEHR (event list) °
FrER I8 B iR N2 8RRE ¢

(a) HZEAIFE(Alarm Level)

(b) HESHIRFE(Acknowledged Status)

(¢) #&uHIRAE(Terminated Status)

(d) EfE¥{4(Target Object) : FIRIFTEUE B (AdminDomain) - ¥/ KR

(office) » FHEEE(Subnetwork) » & fH(Section) » NE ££ -

(e) H4E=(type)
2.5.3.8 &2 52 (Alarm Mask)

42T ) L THAE B fE(marked) + EREEEHEER - FEIRS(serven i NEE
T AT T R R (event lis)A - SIETEAIMERE (Leve) RIS EREW R -
4 SDH Section » J%4% (Path)Fz NE « {(EfSEIER MRS BT YRS - PIA0 >
1335 —(® SDH Section #{ = (¥ - H[{ff —i# NE HHAXEFULOS)EE - 1
He -
2.5.3.9 & HE](Alarm inhibit)

BB NE {H{55E 5 (Association) T & HHIL IR B EF  SERMETEGHIEE
NE 3 H S 45 55B 4(Notifications)AYE% E « B & B IIHIR - AR es(Server)
FEFE AT HFEREFREvent lish)A -
2.5.3.10 £ [F] 4 (Alarm Synchronization)

& INC-100MS B#&;E(E > Outstanding 5% FHABRE ISR - & AR AR (Server)

i NE [ 4 3=38 4805 » F7 Outstanding & Z# B /bR (cleared) M E 4" NE
EfE(Association) S3(Fail)” &% - ¥ ARYJEEL NE MESR - ATE
Outstanding £ B E i “WEk(Cleared) 5% - & N R YIET SRR - 2 AR EE(Server)
£ NE [EE& VRIS » 7F NE #9 Outstanding ¥ AR B RFTRENEE - BN
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{ARR S (serven) B NE R & SRS A 15T - RAEEEEF AT B HRMTRS

2o
2.5.3.11 13R85 (Loopback)
HEHES AT TR A0 T 88 MR Bl -
(a) PDH Facility
(b) PDH Terminal
(¢) SDH Facility
EFT68 Loopback HIFREE5 51 - TEE/R Loopback jRFE(status) {532 -
2.5.3.12 EEIESRFIFH(ALS) (Automatic Laser Shutdown )
EEEHMAALS) AR ENE BB EE - BUEEIESBF(ALS)
B 1L (active) - INC-100MS SEEHTEBDLE °
2.6 INC-100MS MpeErHE
2.6.1 {EESTR{EEETC{4E(Monitored Entity)
WEETRZ BRI 5
(a) Path
(b) Section
(c) NE
&1 (Path) 2 4§ # [Performance Management(PM)]| =2 E#Z - &[E(Section)dy
PM &% T & 28 (Multiplex-Section Parameters) 57 F 4 28 & 2 8k
(Regenerator-Section Parameters) °
2.6.2 THEESR
2.6.2.1 PM [Ej[REFRE(Granularity)
EerPRis R AL 15 280 1 ReYRIFERFE(Granularity) A
2.6.2.2 HIFfFFE(On-Demand) PM
IEThEE AT BE R GETFHA NE B9 PM &%} - KBRS B R & R
(Time-Period)f§ NE BEIRE °
2.6.2.3 HIEEH(Long-term) PM EFE%
PATILIORERY - BRIFE T E B EETEY KSRGS FIAIAS A -
INC-100MS FHfIRRFE 3% 2 B IR ILE MR R PM B - MECERFAIMRERL - 62
L1 ST Table Form)SKBHY 5% (Graph Form) Bt - REANESHIARY DA °
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(a) GALERER

(b) FEREFR

(¢) EEmiiRiT(Status) : A E“EM5E(Done)” » "#4{TH (In progress)” » ”

EHEERFE (Scheduled) A%

(d) FEIRRFRE

(e) BMEBRFEEL(EEEEQRFHE]

(f) fEEE(Note) (RN R (1A - IREERA]
L E S FCRIRF R ] LATEAE R RIS - ERFRIR LR (Removed) - FF
4% Subject Schedule 2 ARHIE RHGHE MIER(Deleted) -
2.6.2.4 EHf(Long-term) PM ZRIFJETR

EELEY R BITILIIRER - AR R R H(Long-term) iR PM &k} - IR
F]E E B8 IETE - BIANEE TR AR (Monitored Period) » H EA/FFEHERF(Time Sorting
Order) & B5 MR 2 =(Monitored Types)3 - LIIRERERIE EHITRRZ (E(Default)Z2FRAE
B ALY IR R

(a) Hi¥RIE(Plot Graph) : BERBAZEAVES -

(b) &A@ (Bar Graph) : BURREINE °
2.7 INC-100MS Z#i%& % (System Management )
2.7.1 #iiE#EE(License Control)

SEHRSTRAT » BB ME (License File)RHE B SEAE AR A5 (Server) K L{Fuk
(Workstation)_L - fa]fl 25 (Server) iR A% (License File)TE & R A HERS NE PR
B2 NE HyE KB E - TESh(Workstation)HJEhFEAE (License file)E 2 AIELE TIELE
AIEHITHIRZZ(Applications) » {RANERIEEEEEHIREEEZ NE instance » fEH#E
E#E - 1A INC-100MS HIREST » $hHRAE(License File) W AFEHT °
2.7.2 #EEAEE (Operation Mode Management)

ARSI FEA AT 2 BT TR

(a) 32e(Control)+E5ES(Supervise)
(b) #Z#&l(Control)

(c) BB (Supervise)

(d) fFer(Stand-by)
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‘B (Supervise) THREHL & E TS (Fault Management) & 1§57 2 (Performance
Management) - + ZAR#E NE 4 B 17 $R 5 (Autonomous Report)  #7](Control)
Ik & MIB K NE % (Manipulation):Z #(F - 7TE8 — (IR 35248 - BRIEELL
JE S ¥4 (Control ) +EE B (Supervise) o
2.7.3 &k EE{/E(Database Operation)
FIIRZSE —(A& R ELIE HE (hold) MIB » HAF THI=RHRELR :

(a) f&{3(Backup)

(b) f&fF(Restore)

(¢) #H(Copy)
2.7.4 ViEEEHEZE NE[“Reach-Through” Access to NE ]

SR AEFEE INC-100MS T {E#(Workstation) F= i A MO St
[Emulated Local Craft Terminal(LCT) /IR BT #E A BimlnRAY NE » HRft—{E{FEY
(access)EZ, » AIYFENE(L(T NE f92 8 > (2B L RERE - KIL - TEFE
INC-100MS MIB ] o (KLt —#B st A\ B #Y = /& B (superior comtrl)
& INC-100MS #E{EF - [L3FH B EHY " E5E (Reach-Through) "ThRehe ff—{E AT H £
BINE NE 254 o B FE A6 NE f— &R ER » INC-100MS # MIB

EANE # o BT 83 (Reach-Through) i - RAFHYE H(Discipline)
thRIFHEER -

2.8 L2 #( Security Management)

2.8.1 [ AR

¥ INC-100MS 4% » S Al EEM 20 [EFEAE - S ERBLERRER
FIMERR » DARRSIE IR EREE - B A SR E AR E - —TERMEA INC-100MS
HOTERIEIR - S ERE B EER - EFERAEN  RAiEERREEEE
IR (level systems)Z— « ¥R RAf (level systems) » 12 TAERIREH MR
H(SYSTEM) K & IZ(DOMAIN)] « ZAIRR BRI IRIE > PIANIEIARE (status)
logging off TAEULSE - BEERM—ERBRAIRE - IR EEZYF
(MOs) - Z8E MOs BUEEE - Rt s —BIREAE LATETERIBOH - B
FAEHE AR user ID “INC-100"#T » HERITERIEIRZ” RHEHE (System

Administrator)”

2.8.1.1 FHEGHER
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INC-100MS BTEERHERRZ JT B RIS IR - S FIUIEAIPE - A0 T RIGHRAA

e gzl R#F(SYSTEM) B (DOMAIN)

1 & ¥ & (Administrator)

2 F i 1E{F& (System Operator)

3 $4£3% 2% (Maintenance Operator)

4 FEpF#R{/E% (Casual Operator)

{58 & HEFREYWE(DEFAULAN T
User ID  “INC100MSstart” :  REEM{RIRR AR 1 EARREZ B 5/ T {F UL RAES
(Server Operational State Change/Stop
Workstation)
User ID “INC100MS” : ZFifi-& % (System-Administrator) ;¢ & 15%-F
BF#e{F#& (Casual Operator)
2.8.1.2 ERE UK #E(Customized Level) _
BB RERL ST K 12 B¥ (35— R (system) R B3k (domain) 8% 6 Bf]> ©
REML & PE R (hierarchy) SR S¥AIMERIRRBIGE A » 5 > REHFE - EMERE
BRERETERERBEE B — - A > BN ERRE A R e a1
REESFEF—ERREEE) - 5 EBEEIKE » BT ETEE (predefine) R H5E
(specify) EFIRIZKEE -
2.8.2 LOGIN BLOCK
ARG ETHIEAEEN » INC-100 F Login Block R4 » AAFFEAE
login FEER —KXE - THa% Login Block 2E#FARR 24 MFRN =R > HEHEE -
RAN—fEBE I 24 /N = RERIEFKT) Login - SE{H BRI (rejected) - 24
NRFR—REL RSB TEF — 24 /NEF S B BO A EE TR E (reset) « RALEEH
TRANBRZE BU/KEERE A » KA A&7k ¥EE 5 T{F” Login Block Management”)§g
BEBEERE - RUFE - RREEEEEAENBEEKER S T User
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Registration”)4& F B8 #7125 72 (reset)(unlock)—{E #HE B (rejected )H{E FIE - Login
Block Zif N B RMETHENEA -

RS HR(E# (Casual Operator)fEE B HEIELELME - HERRE - TRETEMIRE
T NE 5 MIB #9354y - 433 (Maintenance Operator) R A2 T #f£ # (maintenance)$§
4 » BIAI4TRHIEK (loopback) » #55 Z #2:4i(House Keeping Control) » it &%
MIB B¢ NE REHIE « RifiE1FHE (System Operaton)RERTIE - BEH7 » KREESRATH
P31 (objects) » BR{E FAESL o ¥ (objects)f1E NE » Section » Path RHESE - &
Hi% (Administrator) ZME—RERTIE » BHT - KEEREAE - EHE(Administrator)
AT LATIE R S SR H T E [Administrative User(s)] » TRERESHEC > WL > 2
— B &R E (Administraton) EETFAERATA

2.83 LCT {FEHER
LCT {ERERERL TSRS -

r:‘;:’.k;

A

{13 LOGIN ID 7 5 % 10 {#F(CHAR) » BT - —GETRIH) KR
%% 1D BERTOR -
HH# ID YHEKRE -

o

G FHET S % 10 [HF(CHAR) - BIF - —GE 1550 RIBes s -
[pAsswoRrD) |ETLERS -
_ 3 REREIE S HES T IHAE(Administration—Change Password) %5

T ERIETAIFEE T 71 4 THDIRE
o fHHE T ( Configuration(C)management ] © FRFE K $254(
o [ERFETE ( Fault(F)management ) : IS ~ #REE ~ ST RS SE4K

E

iy

K

EEARE | MEREERE (Performance(P)management ) : U5 ~ HREE « /047 kg
PERERS RS TR
o 2R [ Security(S)management ) © SRER{F FHEIRSR
B—IEAER 5 [EE K —KEE 1 BIRMIKE S && -
S8 LR T K HERR 5 FE 8 2 R R EAHAY menu item BFE T o

G
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STM—1 - STM—4 NE #{3

EEUME | K2EE | HEEHE | S | MeeEH EEhEE
1 S5 C5 F5 PS5 Super user
2 S4 () F3 P5 BT
(F4) (REZ2EHELW
3 S4 C3 F3 P5 BEBBIT
4 F4) (Tum up 2Z Operation
start and SEND » System
Initiation - Cross connect
(level) =z SEND #fEE3h
17
4 S4 C2 F2 P2(P3) |FE/MAP Ei*
(P4) (Login/Logout HJ$417)
5 S1 C1 F1 P1 e+
(S2/83)

*: H1E S (alarm) BB FAG /8 B2 (connect) MAP - (BB (RS XK (path
protection) MAP Z ¥ {fii(aggregate)&is
+ ! TEEBE] MAP/ALARM/LOG -

STM—16 NE &z

BRI EIHIhRE LREH | HEEHE | EEEE | MReEHE
1 AR E(Super user) S5 Cs F5 P5
2 BEPITEEEY S4 C5 F5 P5
I ERTT2EEER
L]
4 Rﬁg_gﬁl‘%‘%Zﬁ%( S4 C3 F3 P2
ALARM LOG)-PM B
B PM JKRE(STATUS)
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3.SpectraWave DWDM SYSTEM
3.1 DWDM st
S AR B R R A T R R E

HIBTE R I fERE A A B R R B A T BES T e
SEIEHRT KFKHEIRY TDM - FDM BRI S 1as - KD B TEH
(WDM) * 8853 % T 88 i 535 TER(WDM)RZE—RCHIH R Ei %
(B REE HRA—TE T, R AR R I T R RADLE 5 E SR 10
B RS ERIR— IR T R R SRR S IR AL ER
SRR IE IR R AT RIRIHRR, i IR R TR SRR/ MR A i -
3.2 DWDM [R5 s

WDM HAFRHA 1980 FEA A% HA, 5 A RaflE 7> 5% 1,801 1310nm & £ 1550nm
& EIE— AR R R M EE SRR R A0 T EFT/R » [LFE wideband WDM -

WDM

ORX1:1.31um

OTX1:1.31um A1

2.5G E
- A2

OTX1:1.55um

ORX1:1.55um

1990 FALHIHAZE —( WDM [ i =] F{ —ZI /i:E thF# narrow-band
WDM.1990 FAXHHH denseWDM FAF I, 73268 BB ERRS

100 E] 200 GHz Z0 N @A~ » HITEH 1550nm & -
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DWDM (Dense Wavelength Division Multiplexing)

OTX1 External Modulator

3.3 DWDM #FR& F T4

DWDM Z L EEmfas « £ LFedln, SeEEmEs s T2 oHta
Omux/Odmux + Optical amplifier -+ OADM . Converter -OXC -
Coupler - Isolator - Circulator -+ Attenuator - OTU £ » H KZEA]

pag: U

(a) F&ImFEHE - 18E < FESFHEIE - 20 DFB LD module -

(b) EERFHERAEE R E SO TG R OUHORES -

(c) HMSEHEIBEITHF - AL GERER K OXC, XA Tk OADM

.

C-Band @ EFE:

ITU G.692 7F 5 a laser grid ;%125 DWDM R4 LB ERE S 1552.525

rhu0 R B RSIRS 100GHz 2 BRI EUT:
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1528.77,1529.55,1530.33,1531.12,1531.90,1532.68,1533.47,1534.25,1535.04,
1535.82,1536.61,1537.40,1538.19,1538.98,1539.77,1540.56,1541.35,1542.14,
1542.94,1543.73,1544.53,1545.32,1546.12,1546.92,1547.72,1548.51,1549.32,
1550.12,1550.92,1551.72,1552.52,1553.33,1554.13,1554.94,1555.75,1556.56,
1557.36,1558.17,1558.98,1559.79,1560.61,1561.42,1562.23,1563.05,1563.86

L-Band 7 5#38%5&:1574nm~1608nm

S-Band @ 58 8 &5 E]:~1400nm~

Wavelength Band Allocation

0.4

U \
03 \\. Low-loss band /
— ow-{0sSs pan
2 02
2 -
&
0.1 |-
0.0 I I t
1300 1400
3.4 DWDM 2458

DWDM BB =1EfE -

(a) Bt ERSEER

(b) R A AT EHE SRR (STM-1/4/16...)
(¢) B RAIERATEERE(ATM,SDH,IP...)

51



3.5 DWDM > EEH
3.5.1 SLMEAT
FEFTY DWDM &I CA L8 ITU-T A4S A0
(a) Non-Dispersion-Shifted Fiber(NDSF) or normal SMF(G.652)

(b) Non-Zero Dispersion-Shifted Fiber(NZDSF)(G.655)

CHARACTERISTICS OF A SINGLE-MODE OPTICAL FIBRE CABLE

ITU-T Recommendation G.652

A single-smode fibre which has the zero-dispersion wavelength
around 1310 nm and which is optimized for use in the 1310 nm
wavelength region, and which can also be used in the 1550 nm
wavelength region (where this fibre Is not optimized).

This fibre can be used for analogue and for digital transmission.

The geometrical, optical, transmission and mechanical
characteristics of this fibre are described below, together with
applicable test methods.
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Characteristics of a non-zero dispersion shifted single-mode optical
fibre cable

ITU-T Recommendation
G.655

Summary

This Recommendation describes a single-mode fibre whose
chromatic dispersion (absolute value) is required to be greater
than some non-zero value throughout the wavelength range of
anticipated use. This dispersion suppresses the growth of four-
wave mixing, a non-linear effect that can be particularly
deleterious in dense Wavelength-Division Multiplexing (WDM}.

FHFY(DSF)G.653 JEHAE 1550nm BRAGE R IEE TR AFIE BRYE Y
W RN RRIEEERLE  (HE M DWDM RS EEERE
IR BERYFERRIERTRE - JEER A NZDSF(G.655) )08 - HAEELZ7E EDFA
Z TAFHEEE R/ B REHIHIFEAR R TE -
E R S TEREUR IR FTRES REFEAR MR TE - H AT/ Raks:
(a) Stimulated scattering
(b) Refractive index fluctuation
Stimulated scattering ‘=X 5B fifE -
1.Stimulated Brillouin Scattering
EBGENDE AR EDEE PR g 5 [EA R AYE T (acoustic waves)IRE] » LI
B LRI RAOERIENE A S R ERE AR TR Z SR
2.Stimulated Raman Scattering
EBCRAEAS RIS 5 A B RIS THREPE S WDM R
A PR R IR A B KB IR R IR PR S R AL B -
Refractive index fluctuations E{EINZREF:H8A7 ) (silica fiber)Refractive
index JTE1 R H B, = IREHT 53R & b8 A 1 ERY5RE b (fluctuations)
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Refractive index fluctuations 3 [iEIEMNER = » REBAIT ©
(a) Self phase Modulation
PTERBEA ST LE5R B 3L 5 [RESCIRAIABNIEE 2R3, » I ot @
RURPEBURRE R R R R AT I B Le0R BB LR MEOHER
AR BRI SRR E S B -
(b) Cross Phase Modulation
EZHRAME - H TSR e0 R B LM E RS SRETEA 2 2
HA@ETIRAVAE] - 5 BRI RE -
(¢) Four Wave Mixing
E S B A BSER R E SR IR & i - KSR £ HoAtbgr
HEER (ATERERER) - 5B ER MR E AR -

Fiber Nonlinearities -- Four Wave Mixing

f1 f2

211-12 212-f1
i r

f1 f2 3

123 41132, 231
f213f112 312 321 {332
ves et fYF ] (T4l Ttten

f223 221

N=2, FWM =2
N=3, FWM=9
FWM=NXN(N-1)/2

FE A FilizREH » DSF Dispersion-Shifted Fiber(DSF)G.653 N & FEA KR
DWDM - {fif NZDSF(G.655) A BA Ll » T H2K DWDM Z4i
EIRRIOEHE - oA B At L FaElEr ot/ 1L ZDSFGESZ &
DB -
3.5.2 JROREREM

EDFA THEEE 2t WDM 1 flat gain spectrum » E T {EFERRAAATT:
& 1550nm FF{S 55 A B4 E48AE, Pump Laser —7& Silica-based or
fluoride-based fibers laser pump 5+, 980nm B, 1480nm ¢ A $228H i,
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TR E TSR A E & DL 1550nm Y RISRERY, B4 e
T B R BN A RS ERT 1550nm YEFE EILERE B EH
emission FZ S noise HJZKJE.EDFA WEEMESZEEERATHEIER X

noise level °

EDFA Z ZS80 T EATR -

Erbium-Doped Fiber Amplifier

Isolator Coupler Coupler Isolator

Erbium-doped fiber
(10-50m)

1550nm

Pump Laser

Pump Laser
1480nm

1480nm

A 22 ( Optical Amplifier ) 7 FE A R TE%ET ] 43 5 Booster Amp - Line
Amp J Pre-Amp =F&E¥EH! > W TEIFR -

Optical Amplifier Design

sLthiiln Remote
Line Amp Line Amp Station

E/O

Booster Amp

Booster Line

Pre-Amp
Amp Amp

Output power High Average Low

Gain Low Average High




MRS NEC DWDM Z Line Amp JFHiE FOUIERFM4E GEQ RHHLIT

BIEfT » NEC E#EHEER% /122 GEQ H gain variation £5 0.28 dB

ILA Block Diagram

OUTPUT
—=
SV.IN
OUTPUT
-MON
I Control Circuit J
\AAL Al
Performance ALM-OUT DCF : Dispersion Compensation Fiber .
MON-OUT GEQ : Gain Equalizer - b

CPL : Coupler: g :
PBS : Polarization Beam Splitter

Etalon Gain Equalizer

Single Mode Fiber

Etalon Filters #1- 4

Spherical Lens

Optical Gain Equalizer (External View)

3.5.3 JEIREA
FI* DWDM Z#RAIEIEE DFB 1 DBR BSOS AR
5 IECEE - A DFB Bt B b ol R YR — B R S R A R
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7SR 8 I LS M AR T AR B O R

BEERIFHIR 0.8A/C -

EA-modulator integrated DFB-LD module

Modulated light output

Different wavelength devices
fabricated on a single wafer

EA modulator integrated DFB-LD module

3.5.4 Yeut > % TRES T 5l

Omux/Odmux(GE# 532 THIEE % 128)/& DWDM £l HRIRAS T4k
JFHE EERETHR A S Al ) - BN R ESREE 2 T s A0 HIm A Al
EHRERRES Tatis % THES T £S5 EAEE DWDM &
M EREBIER - HMErErEL T RiEmaE T RE - B kRS
BEEHEBABRNRE < L2 THERS T ER N ERERAK
SR ER S RFA -
3.5.4.1 SEMAEDLE > 2% RIS T8

FTERoEH e 7E — SRRESEST B BTN E L - ZIEIF 1T B EEERY
W TUREE S EARRIRIIAE - H 58 SHEEREERE
ELABER  NEEREOEFOLES - MUNESESD 0T EFR
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Diffracted

M .- wavelengths —
7"2 [ T
A3
aat
Ast
Incident light
C 1

AL+ A2 + A3 +24 +AS

Defraction
grating

Wave Grating Diffraction

3.5.4.2 YU OLE S 2 RIS Tas
FTERRES 5 LA (Arrayed Waveguide Grating-AWG)Z8(FHIFERELN

TEFTN: A - By - BEERE - MR RCE M SRR AWG —
FEEEFETE Silicon substrates |- E PRI R B 72 FITEE A AUSUE SEADEHIAE R
{ERMEEE ARinR B S AWG AEERRE Ot 285
BRLEFR R ER RIS A A HE RO EYEEERE T E
BHHENESEEEENS TIES THRREFAT N X NEEE
FENTE N BRI R b I ElHEE N - BOLET -

Arrayed Waveguide Grating (AWG) Module

®# 100GHz Channel Spacing o ]
¢ 16 Channels from 1545.32 to 1557.36nn --JJYw ‘ ‘-f VAN ~ —[L~!
= Pass Bandwidth : 0.35 nm typical L Y s
 FWHM : Full Width at Half Maximum ) % T ] |
| i

= 1

I

i

#= Channel Isolation ‘ }
-AWG > 25dB ! ',/ Wt VAL
FUOR S T S 0 N AL O 4 A
- ODMUX > 22d8B VYRV TV

# Used for not only ODMUX

butaiso OMUX Wavslength (nm)
input Ports Output Ports

s Signal input \
Ay, AN

Slab Waveguides

Arrayed Waveguig€

Silicon substrate




AWG U5y % TS TERARRMRB/ MEER S B R P HEER,  3F
HHEGHEEmEAREE DWDM R -

3.6 DWDM Y EAMITTH
(a) JFFEE © FHIIEHEESERAITIRME BE A SSPiRftig s
FIRAYFHE -

(b)OTU : Bfikz DWDM RF7EFRIHIRA OTU SLERZ8i I FFER
REASEERE - BCEREMEER/E G
20 FEFT

Transponder

S (@957) | o S (G.692)

T1527250-97

Figure 2/G.692 — Possible implementation of a G.692 transmitter
using a G.957 compliant transmitter and a transponder

3.7 SpectralWave 40-Channel DWDM 5% {i

SpectralWave 40 A] Fi7ERAREIBCEERR IR RME - 7EFAIEE DWDM %kt
FEFR IR A OTU A28 ENATE8HY Transponder(TPND) o K|t R]{E5R
STM-16 - STM-64 -~ STM-4 B{ STM-1 J&{E4% - EEERRM NEC &Y
SDH HY#53% i AI I 845 %] Optical Multiplexer(OMUX) » FEFTREBEIRK
HECEREHIEeE -
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Architecture (Integrated / Open)
f———————— wom section —

integrated 4
- Precise A
- Analog interface
BER depends on
SDH and WDM combination
Open-1

N
§

ot : HranspRy M >
- Analog interface at -55&1!@ end

BER depends on
SDH and WDM combination

Open-2
(Fult)

XC 2O
20

I Fully guaranteed performance @
{ X (BER guaranteed)

H RS I R 4582 B intermediate TERMs » HF]f TPNDBB 7E5
OCH(optical channel)##R il #& /R H TERM 3EEEHEK -

Rack layout for Intermediate Term ( Back to Back) System

V400 Rack M V400 Rack M
Rack #1 Rack #2
PDP PDP
Couple Sub Rack Couple Sub Rack
Blank Blank
OPT OPT
Sub Rack Sub Rack
OPT OPT
Sub Rack Sub Rack
Terminal Common Terminal Common
Sub Rack Sub Rack

A: Without DCF : -

TERM H X {E5% 7540~ B Hr DSF Bag ] #H{E LS5t G RkEEE 100
ps/nm~2200 ps/nm » ¥} 10G Z#ffY TPND B FEE(FIHHE -
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Main Signal Block Diagram
(I) Terminal Block

TXAMP

SV Coupler

TPND fL

IL AMP Block &7F IL AMP Subrack &1 SV coupler #1f#% OSC Bz :(E58 5
B A NERTR

Main Signal Block Diagram
(2) IL AMP Block

SV Coupler SV Coupler
(@) —1 l\ Yoln

. —

- -————-—D———Q— :
h .
SV Coupler @ SV Coupler G

NEC SpectralWave 40-Channel DWDM(EJ#&F5 % 80 Channe) [ T RS E
SpectralWave 40/80 35HH o

1}
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SpectralWave40/80 - Tributary Support and C+L Solution

OMUX
100G Hz spacing on L-Band

10G(STM-16 x 4) #B0 S
STM-16
STM-64
25G x4 80 waves
STM-64

—
#41
PDH /GbE / Digital Video / #40

iber Chanael

From Colored SDH

STM-1/4/16 (SDH/IP/ATM
STM-16

STETIRITIN

GbEx1, GbEx2

#

Coupler
OMUX:

YODGHz spacing on . c

R (E#ES VURE Repeater AU, JREI 8 X22dB-5X25dB-4X30dB -
2X33dB 2§41 8 x 22 dB BIKAIFERZEA 7 8 IL AMP(H[ 8 {§ Repeater
Span) ASEE] 640Km {58y » 40 F B RIEE -

Transmission Distance

0 0 00 0 0
e s ]
ILA¥2 ILA¥3 ILAHG ILA®S

640/km (B0km x 8 spans)

0 I 0 I

A

ILAw2 ILA#3

550km (110km x 5 spans)

P

ILA#Y

oMuUXx
240km (120km x 2 spans)

36dB

0

oMux ODMUX
140KM 11 0.244B/km + ¢ pitce 0.08 BN

3.8 SpectralWave 40-Channel DWDM E 47

NEC SpectralWave 40-Channel DWDM EE K ESEIZ T - B
&R - B &) Power Reduction J Keep Alive IhFE5E E4%fM - Hp &)
Power Reduction THEEAN T BIATT<:
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Automatic Power Reduction (APR)

= Ex.; R2 at IL2 detects LOS as LOC-OTS (Loss of Contmunty of Optlcal
Transport Section).
w |L2 automatically shutdown its output from T2

= R1 at IL1 detects LOS.
= IL1 automatically shutdown its output from T1

gL

EEBOR % B AR B SRR BTN 5 NE-NE FSgTRRR-ER & 5 8h19 SHUT DOWN
THDEESER TS TXA40C RXA40C ILA40C - SHUT DOWN BZHEER S
LERIRCK Spontaneous emissions $EFAMIE R HE » KB T HH1EA BRI
5E - IR E E4 SHUT DOWN 2R ST FIRFIE] LOS {259% ( for main
traffic ) 5z OSC channel # LOS {E5E -

Keep Alive TIRER E#E 2/ Loss of Signal > TPND BEEEE 4 keep
alive {§5%(all one {55%) » FI{F# DWDM #%E(E95h= » Al T B~

Keep Alive

L LT S—

faxke )‘ { e T o]

G/ \e i o]




55 SpectralWave 40-Channel DWDM JRE A H M E Eh5ta (1 EA T 5ThEe:
(1) Order wire unit
(2) Software download
(3) Performance Monitoring
(4) Auto Power Control
(5) Supervisory and NMS
(6) Alarms and Status
(7) Security and Easy Connection
H.tf1 Performance Monitoring THEELL T 7L EIZREH :

Performance Monitoring using SDH Frame

P P
Router Router

TXTPND

7. Short Reach v

Short Reach y
/OPT Interfac

OPT Interface

. Loﬁg Reach
Termination

Auto Power Control Z ZjEER OMUX BEE{ERIE AOLET: (SEHE
THE) > AL OSC  (Optical Supervisory Channel ) BLfg » {HERRIZHOA S
ILAMP B} 5% TERM » #EDURER—ELIhEREH -
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Auto Power Control

3.9 HEREERRA
SpectralWave 40/80Channel DWDM E&fE B RE40 T BIAT

SpectralWave40/80 Rack Layout

C-Band Sys1

_FBE SpectralWave 40/80 WDM £ {fhj: T;E ETSI Rack FEIEFZE] 80
Channel B » HZEEE 5 — Rack %4*8& L-Band AY&{# Subrack Kz 53— Subrack
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Z8E L/C coupler BEEE -
SpectralWave 40-Channel DWDM E. 4 DCF 2 OPEN SYSTEM END
STATION FEREE LSBT Ao ¢

Rack layout for End Term
in Full-Open System

V400 Rack M #1
PDP

Couple Sub Rack
Blank

OPT
Sub Rack

OPT
Sub Rack

Terminal Common

Sub Rack A: Without DCF

_L[# PDP SUBRACK BT T7IRIFE TYPE - HIJFARMIE-48V EFiE
IR

(1) PDPM-#4t TERM COM Subrack §z OPT Subrack &

(2) PDPS-{#£#2{it OPT Subrack E/J °
TERM COM SUBRACK EINEES L T - UK - BanfZs R AHE & E
K. ORDERWIRE -
OPT SUBRACK H.IfJAEF; SDH (B3R » DAFSE ITU-T 5% -
4% > FRATLARIE RACK S AK Intermediate Term - HLEZEEAN
FF7~ : OPEN SYSTEM INTERMIDIATE STATION E &4/

Rack layout for Intermediate Term ( Back to Back) System

V400 Rack M V400 Rack M
Rack #1 Rack #2
PDP PDP
Couple Sub Rack Couple Sub Rack
Blank Blank
OoPT
OPT
Sub Rack Sub Rack
OPT OPT
Sub Rack Sub Rack
TerminalCommon Terminal Common
Sub Rack Sub Rack

A: Without DCE.
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IL AMP RACK ELELITATR -

Rack layout for IL AMP

V400 Rack M
PDP Rack #1
Couple Sub Rack
Blank
Blank

In Line Amp
Sub Rack

]

[l IL COM SUBRACK T/AE Sk Aggregate WDM {23 » ILA40C unit
(AR AME /B iR - ILA40C unit IEZEEVKE OSC Z BSIEESRLUER
EE/PEHIE B & order wire {E57 -
WDM Coupler Subrack 2 THEEEFI]F§ BMUX/BDMUX unit LIFEE /57
1.55um C-Band F; 1.58um L-Band 7 WDM {E5% -

B £ STATION Subrack ID $5H0&H » & — Subrack EigE—1E
Subrack ID » HFgECIER$IE— Rack B Lifi T FAZEM45 > End TERM (4

£ DCF 848 DCF {537 ) Subrack ID 7 $5E4N FEIFTT :

Sub rack ID for End TERM in Full open System

Rack# 1 Rack# 1 Rack# 2
PDP PDP PDP
Couple Sub Rack Couple Sub Rack |
Blank Blank
oPT OPT i3 Blank
Sub Rack ¥3 Sub Rack
OPT OPT
Sub Rack #2 Sub Rack #2
i Terminal Common Terminal Common
Terminal Common ) o
Sub Rack #1 Sub Rack #1 Sub Rack #4
Without DCF . With DCF = -
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Tntermediate Term (4% DCF £ifft DCF %1t ) STATION Subrack ID 5
Bo 5 A0 T EFTR

Sub rack ID for Intermediate Term ( Back to back)

Rack# 1 Rack# 2
PDP PDP
Couple Sub Rack Couple Sub Rack
Blank Blank
OPT OPT
Sub Rack #3 Sub Rack #6
OPT OPT
Sub Rack #2 Sub Rack #5
. Terminal Common
Terminal Common Sub Rack #4
Sub Rack #1

Without DCF

Sub rack ID for Intermediate Term ( Back to back)

Rack# 1 Rack# 2 Racki#3 Racki# 4
PDP PDP PDP PDP
Couple Sub Rack Couple Sub Rack |
Blank Blank
OPT OPT
Sub Rack#3 Sub Rack #7
Blank Blank
oPT OPT
Sub Rack#2 Sub Rack #4
Terminal Common Terminal Common Termsinzl g::;r:on Terminal Common
Sub Rack s Sub Rack #4 v A5 Sub Rack #8

With DCF |
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IL. AMP STATION Subrack ID Z $8EZ A=20 F BIFT~ -

Rack #1

Subrack ID for IL AMP

PDP
Couple Sub Rack

Blank

Blank

In Line Amp
Sub Rack #1

KRR IR AR LN N E 2 S RECE -

EF;:]“aDE Docooa@wF;q
2k ZLCILICLILIE
@ M e

R 0 s

e _LLL S LL

TO STATION POWER1

TO STATION POWER2
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‘ © BAY ALARM LED

o sTamion rew IRz
—

v v v

Y OPT Subrack
-
e
~| . OPT Subiack
Ugr ”
=
{ g
TERM COM Subreck pRcd
" I
.

Cable Connection- End Term in Full-Open System with DCF

SpectralWave Subrack #3
Y5 Y1 PWR A
AT A
BGA

Y&
BAT A
A

[FOSE] IB‘T A pecir AWave Sul ¥
BG A
V{PWRA
BAT

Station Power 2 ! Ve
apats BATB
-48VDC B
B
BG —

(]
BATB

Y10
BAT B
BGB
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Rack a1 Aack ez
SAY ALARM LED BAY ALARM LED J

il
— —

——r

Cable Connection- End Term in Full-Open System with DCF

VSRR LU T B S CE

Optical Fiber Connection (l)

0PT SUBRACK 13
To NDsn
NEC SOH
or
STi1e ERERE 33
eautpmen fE (o
EEERBERRRE
EEEREFEFEEEREREERE
7577 FEERPEEEEEERREEEE

From TPND1In]
Pt

T NG
L our

notes;
1. For cable conneciions betwasn TPND and OMU XC/ODMUXC unk are describad in Fia. 240 and Tabk 7.
2. Fordascripion of Ihe tront panel is shown in Fig. 7-12.

Optical Fiber Connections- End TERM in Full-Open System without DCF
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Optical Fiber Connection (ll)

iR

Optical Fiber Connections: Intermediate TERM without DCF

3.10 SpectralWave 40Channel DWDM EdBETHAE
SpectralWave 40Channel DWDM EEEHE T4, B

(1) SC unit

(2) Agent unit

(3) SCTM unit

(4) SCTA unit

(5) SCIF unit

(6) EXBUS unit

(7) EXT INF unit

(8) DCP unit

(9) DCF unit

(10) OSCTC2 unit

(11) TPND unit

(12) OMUX-C unit

(13) TX40C unit

(14) RXA 40C unit
b3t B2E8Y DWDM Terminal System Hr.Z2 JT5RE » RAFHRIAEL FHIFTR
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DWDM Terminal System Supervisory Block Diagram

Agent

TPND 21 TPND 22 TPND23

LREBERTREE —RBAT
3.10.1 SC unit
SC unit &5 SpectralWave R &E ~ RBHEFEANRE - ST K

B o JNEH R MAIELE (provisioning) & BASHY T » SC unit A TFIAI5, :

(a) SCTM-used for TERM COM subrack '

(b) SCTA- used for OPT subrack in TERM element

(¢) SCIF-used for TERM COM OPT and IL COM subrack

(d) SCIM- used for IL COM subrack

DWDM Terminal System }z IL AMP 7 BES{2(Z55FfE00 T BIF - -

IL AMP Supervisory Block Diagram

Agent =

SCim

EX-INF ] ows DCP

SCIF

j IL-AMP IL-AMP

oscicz2
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3.10.2Agent unit
HIhge S BEHRHEE (system communications ) K{EER
SpectralWave System 7 ToA4-&H (EMS) /M E » FIRETFIHEE ¢
(a) OSI Protocol 17 E##E#a
(b) OSI - OSI-NE - NE-NE Ri@(5&H
(¢) DCC FEEILhRE

Agent Unit Block Diagram

CPU

S
Y
(wor Jem——t S
s
E
M
B
u
S

3.10.3 SCTM unit

HINEES NE &3 - 2/ CID RS-232 Ether JH  HKA/HKC & ~
X login ¥ K COM Subrack BEEEETE » 4] Agent~ DCP - EXTINF -
OSC %5 - SCTM E#3z BN TR

SCTM Unit Block Diagram

|10Base T .¢—> Hub
I/F

A
Y

mmon
lelf Unit

CiDy

RS232C
IF

CPU Control PLD [«




3.10.4 SCTA unit
TEIRER R ER » 7R Cband } Lband ZEH - SCTA B
B T ERE AN TR

SCTA Unit Block Diagram

,,«,.>1(JB”ane T
RS232C K=——>
I/F PLD
RTC
EEPROM
Power
r’ Status
Parameter

informati

3.10.5 SCIF unit
K¢S bay & ¥ (The PKG management information in a unit of a rack is
sent to and receive from SCTA) » i {it EXBUS function block } memory

backup function block » SCIF BE& 7 HHEEA0 T ATow °

SCIF Unit Block Diagram

scTA (&= )10Base T |-
I/F

CPU

RS232C L=
IIF

PLD iK(===> S.BUSIIF

Status
Parameter
Information S.BUS

Power PLD K===> BUSCONT
Fan Sensor
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3.10.5 EXBUS unit

ItEEE#8(Extension Bus) #gfit SpectralWave subracks 5], 581 - #1788
51| BUS 7k #& 7 #8i##5 (level conversion for the serial bus ) » ESZE =8B IE » IR
FRBARE R R I NS B E EEE A1 SCTM/SCTA/SCIF/SCIM % Ei s -
EXBUS 8832 FHBA T FTR -

EX BUS Block Diagram

Alanm
Sendni inform(ation
-« . BUSCONT - g > PLD  ——
< » EEPROM
< » Temp | Faniiis
Sensor i
3.10.6 EXT INF unit

HINRERTRHL 64 HKA ports ¢ 16 HKC ports G255 Ed Spectral
- Wave system [EI#2E FLE - {7 0 E#E - EXT INF B SHE N AR

EXT INF Unit Block Diagram

Backup
- §/C2
SBUS H—» o A PLD SRAM
Alarm
<4—— HKC/HKA | ] Ssmmmex nterface
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3.10.7 DCP unit
HIFEIREWT -
(1) {5/ LAPD 1% E#1T NE 2815
(2) DCC /O 4 systems from OSC unit °
(3) ERLEERE -
DCP B8 BN R

DCP Unit Block Diagram

[F=="5PROM (Boot)

bce b=——od DRAM
< PLD CPU =y
‘ FLASH
MEMORY
SCTM ,
+————> pPM1 Mﬂﬂﬂﬂlmmmm% EEPROM
DPM2 ‘ SONIC-T

S-BUS"g/c2 E
GIA [ |/—EPROM

10Base T

3.10.8 DCF(Dispersion Compensation Fiber)

DCF (2SRRI T -
Dispersion Compensation 100 to 2200ps/nm(100ps/nm step)
Insertion Loss: 12+/-0.25dB
Connection Type: SC

3.10.9 OSCTC2 unit (SR B EEE)
SLEREEEIIRET ¢
(1) AR C-band 2-fiber #EHITTAF:
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(2) #EHEEFE TR OSC {35 -
(a) Number of wavelengths control information
(b) APR control singals
(c¢) VF singals
(d) Digital OW /User channel
(e) Inter-NE DCC message communication
(f) OTS(Optical Transmission Section Trace)
(3) Singal speed can be software setting

(4) Through and Add/Drop connection can be set in a unit of a

channel

OSCTC2 B BT A

OSCTC2 Unit Block Diagram
Frame
M Cc I~
=L DCP INF BU | > cRa’en U M| | OE
onverter X D i —
S
OW INF BU “==——=] TS THRIINS |dt—] 1
Address SW -«
<= AMP INF (===l [ Parity Line
RS-422 Check SV shutdown Clock
g cantrol
Amp Alarm >

APR A “
Control Alarm :
Inhibit D LED CONT |-

< sC [T >
INF oTS
ﬁ Data
OTsalarm | __{> T/F SC Uni
Ursewm

3.10.10 TPND unit
TPND unit 3 SEIHAEAT FHIERAA -
(1) Optical input signals are converted to ITU specification
wavelength signals
(2) Performance monitoring function according to B1 and JO
bytes
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(3) Optical level monitoring function

FLERRE TR R EAARANT ¢
Bit Rate: 2488.32Mb/s+/-20ppm
TPND(TX side): for I.16 type
Minimum Receiver Level: -18.0 to —3.0 dBm at BER 1X10E-11
Input wavelength: 1266 to 1360nm
Output Level: -4.0 to 0 dBm

Center Wavelength Stability:+/- 0.1nm
Bandwidth of Modulated Spectrum: +/-0.2nm(at 20 dB down)

Extinction ratio: >8.2dB
TPND(RX side):

Input power level: 0to-15dBm
Output power level: -10.0 to -3.0 dBm
Connector type: SC MU

It TPND EEf2.2 580 N

TXPD Unit Block Diagram

Opt out (MU )
2 T Opt in (SC)
&> RX O/E+
Alarm control
N i
S-Bus
T - BWB

Config. ’—EEPR oM
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3.10.11 OMUX-C unit
OMUX-C unit 3 BELEEAT 520 -
(1) 40 Channel optical signal are multiplexed with WDM signal
(2) AUX SV SIGNALS are also multiplexed together with

main signal

LCERER R ERBT
Insertion loss: 13.0dB+/-0.5dB
Polarization Dependent Loss:<0.8dB
Return Loss: >40.0 dB
Connector Type: MU(From TPND)

SC(to TXA40C)

It OMUX-C B8 BTN Fs

OMUX-C Unit Block Diagram

L\nain Signal

WDM-signal

Yy ¥ I_F‘

PD Module

——
Tone

Signal Transform
Circuit

L Driver
Circuit

mrcouoOoZ Q=P

D out
ez — ADD
[¢——S Clk

I C
4 L onverter
A cs

ADR

3.10.12 ODMUX-C unit
ODMUX-C unit FEThREAN TR
(1) The ODMUX-C(Optical Demultiplexer for C-band)unit d
emultiplexes a multiplexed signal input from the RXA40C unit to
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fourty STM-16 optical signals,then outputs them to the TPND
unit °

(2) DWDM main signal are separated to 40 channels and SV signal -

FEERETR KRR T ¢

Insertion loss: 7.0dB+/-1.0dB

Wavelength Stability: +/-0.05nm

Channel Isolation: >or=20.0 dB

Polarization Dependent Loss: <0.8dB

Return Loss: >or=40.0 dB

Connector Type: MU(From TPND) » SC(to TXA40C)

It ODMUX-C Ef8 FFBEBAl T AR

ODMUX-C Unit Block Diagram

WDM-signal
i Main Signal
. |
sMT A ]
-PD w E
G ———————-—'*‘[
onverter Adaadad
ircuit M
3 fo) PD Module
Driver D ,
Circuit U J : L ;;Z::'
‘ L : |
«— ap —
SOKT—] 0 E IV Transforming | |
_-—h " .
cs C(rcust

SW

A/D-CONV {‘4

3.10.13 TX 40C unit
TX40C unit T ZIIREAN MHIERER *
(1) Amplifies optical signals of main C band
(2) Insert the supervisory 1510nm optical signal from OSC unit

It TX 40C SR BB FAR
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TX 40C Unit Block Diagram

SCENE-ID
SCENE
DRAM > SCENE Communicatign
Pig tail OMux
7 -* Maih Signal
Analog Gain
section Block
e ATT Control Optjcal SV
» Sub
«—» PLD
———>| cPU-PLD —> 12 |
SW setting
EEET>  FrontLED

3.10.14 RXA 40C unit
RXA 40C unit FZEIHEEAN FHIERAA -
(1) Optical preamplifier the main signal receive from line side °
(2) Interface with DSF unit in case of 10G Transponder unjts

are in used °

Bt TX 40C BLfG . JTHREIAN PRI -

RXA 40C Unit Block Diagram

SCENE-ID

=

DRAM — SCENE Communicatipn
opmux

Pig tail
> -« Majin Signal
Analog Gain |[%

section Block [¢— DSF

i ATT Control Op&lcal sv

» Sub
< PLD

CPU-PLD | [ 1/2
— 0SC Communication,

‘m Front LED

—_
>

SW setting
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3.11 SpectralWave 40-Channel DWDM %4t CID #{Eft
SpectralWave 40-Channel DWDM £ #ff2ft— Craft Interface Device
(CID) » HAJFZRER(E - EH - FRE - #E - RERES ARER -
AR B - EHH - TRCEER RS TR ERMBRETOES
YE IR AT ¢
3.11.1 #2{E(Operation)
IEEF ThREE EAI T BT

Operation

BRI BRETIRE T BLETE » RFRREAAIT ¢
(1) Login :
Bk AImEGER NE - TEEEB 8RN NE §l/HEE #AG NE > H[H
Rf HAREE 2k R NE -
(2) Turnup :
HETTHRB NE B B IR BR(F -
(3) Firmware download :
TH firmware & NE - 3§ [t Firmware T%;EI}J@E » B2FA firmware
up-grade f2FHF » H§ NEC supervisor $1{T7E( 1% °
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(4) System Initialization :
% NE ZEIAGE TRTEE » FERTIa DB EBERY -
(5) CPU Reset: _
i CPU circuit packs Reset » FREITIH T AHEBERF{E—LEE
Bl B4 PM data
(6) Logout:
B HAIREGRG NE
3.11.2 ¥ (Administration)
SEEE C IIREEE A FEATR

Administration

B SRETIRE T BEIE - RFERBAMNT ¢
(1) Security Management:
HIhREREB REEFAEEE - AR E AT EE -
FRAE TR T R A REE LG N - HREE - BUMBREE A -
(2) TID &NE Address: ‘
2% %€ NE {7tk 5z NE 44F& (target identifier ) MAgZEEIE NE 22 TID -
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(3) Network Parameters:
- EREHIRE 2 8L (parameters for the network ) e
3.11.3 ZHE (Provisioning)
LEERE 2 ThREEEAI T BFAT~

Provisioning

EEIF R ETIRE TSRS » IRFFRRAAAIT

(1) NE Configuration:
FLIHBERI LMEIE bay shelf ~ circuit pack - facility EEfl R AHRI S -
FHEAMK TFINERF 1.Node 2.Bay 3.Shelf4.Circuit packs 5.Facilities &
it -

(2) Sestion Trace:
X EH A section trace 7 JO byte J Trace Indication Z2Ef -

(3) Date and Time:
8¢ ENEZ H HAEEEFRT -

(4) VF&User Channel Setting:
#%7E VF&User Channel port FHREZ2 85 » K ¥} User Channel ports $5f¢
OSC signal H1;7 f5f& -
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(5) OSC Settings:
%% APR mode - OSC signal Timing 5 OTS Trace ZHBH228 -
(6) AMP Mode setting:
HOLRERER (Fiber type ) 5 & [E#E#E (span loss ) G E AR (AMP
Mode ) -
3.11.4 #£3#(Maintenance)
SEERE  TReEE Al N B

Maintenance

B B ETIRETT T - MRFFERAFANT ¢

(1) Alarm settings:
A AR ESE C grade/threshold (¥ - IKIBEERMEMREHE
14435l Bscritical ~ major ~ minor or non-alarm events * or not reported at
all&s

(2) Housekeeping:
% Ehousekeeping &5 R #7551 ©

(3) Office alarms:
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\

REBANEESEEUHRANEE
(4) Shutdown:
E{TEEE |F YT EThER B 2 1F APR THEE - APR # LOS K SV-LOS &
R IS BERE TR NE [ T UE5E R OSCEStIRA I

(5) Performance Monitoring:

57 PM {ELREXE PM threshold iz threshold SEHE « MIBTLIEY
B BAIEEAT ¢
1.OCLFT:Optical Client Facility, Transmitter Facility
2.0CLFR: Optical Client Facility,Receiver Facility
3.0CHFT: Optical Channel Facility, Transmitter Facility
4.OCHFR: Optical Channel Facility, Receiver Facility
5.OMFT: Optical Multiplex Facility, Transmitter Facility
6.0OMFR: Optical Multiplex Facility, Receiver Facility
7.0TFT: Optical Transmission Facility,Transmitter Facility
8.0TFR: Optical Transmission Facility, Receiver Facility

R S B B DTSR ER T AT

Performance Monitoring Items for Terminal Elements

SDH/ete

>~ D
1@ P
= CICONN




IL AMP 2 ;b BB IME B 0T AT

1.OTFT: Optical Transmission Facility, Transmitter Facility
2.0TFR: Optical Transmission Facility, Receiver Facility
IL AMP 2 WE B RPEE BB T AR

Performance Monitoring Items for IL AMP

A 4

»{_ OTFR OTFT

(6) Loopback :

YT VF/User Channel 7 B85 2% (loop back/release) -
(7) Port Mode :

facilities port mode;” HEHY/#8# 58 (retrieves/changes) e
(8) OSUTRAP :

85 Network Area fE%IFE TID 2 NSAP {izdf »

3.11.5 #&(Reports)
It#E < DIREE A N EATR
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LB B FIIRE T SLETE - RFERERAT
(1) Autonomous Alarms&Events:
EEEENENE BERHH AR FEAEEEHRATER 2500
% o
(2) Current alarms:
BEN—EILHK facility FEHATSEEHEN: -
(3) Firmware Version:
HERBLL firmware A -
(4) Inventory:
BEEERE shelf % unit Z&FH -
(5) History:
BETGLFRE NE fEDFL UMK H NE BB A -
(6) Logged-in Users:
FBEANE Z{FHEE -
(7) Number of waves:
#nZ TEDWDM B iREHE -
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3.11.6 AR (Utilities)
HERE Z ThEeEm A T B ¢

Utilities

SR SR B
i

EE A RIFIIRE T ERIEIE - RFERARAIT ¢
(1) Auto Report Setting:
BETHRER] SoRTEREE ik B B THRE o (5 ILSETE IR I BRI EH NE
BB AR -
(2) Terminal Emulation:
ATRENEGR LB TLY BRS, - ILRSIRIEEE TR E R VS TLL 5
TEHE
(3) Communication Port Setting:
AER RIS EUE £ 5 30 CID ## NE -
(4) Batch Processing:
LA bateh file JTHEAT TL1 55
(5) Color Scheme:
AR ThRE ARG E CID SR BURBAS - BT CID Lojs#
BEREEZEA -
(6) CID Options:
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8%7E CID B B FR B R AR F R LACHEN -
(7) Refresh:
B CID EERS -
3.12 SpectralWave 40-Channel DWDM #5%& R &1 ff it
I ERR L EDREOEREERE - HEEHE  EEENLR2EHE -
LEREERERARAN T -
3.12.1 ifEE R
fE BB HHEmAMETH IR E (R R E U DU %
FRHIEEIIAE - 72 DWDM Rebii s B ARy S S 2 M AR T
BE
(1) SDH #i5HPR ST BT © BRAISOL SR EH LT R(ET B SR H,
CBABRELRERESLE -
(2) OTU BT : BRIt ssmt bR EN 2 BGEH, - MABTIEL
 BRBRH SO AEIRIERER EBoAHE -
(3) AREREI BRI A SRREREL - MABRRESESL - PUMP ¥
e RITIR &S K BRI -
(4) HEILETT : B A SRR RETRER - BARRREREL -
I ERRE RIS ESE -
3.12.2 HREEHE
IR B RRETRAI R AR S E s B M Re B VAR TR S B L4
HEEEIER U TR EEIHE:
(1) REYSRE S ERIRIBIERE S BOEST H BIREEFIOT I DA - =,
ELEAE I REE A -
(2) BERIFRFH AT E R nas i e T ERERE TR -
(3) BEAIRSH T EREEETREL B IR -
(4) REREFNIERESEE1FEUR 15 min and 24h -
323 EEEHE
B RIFERELR M T A HE AR ¢
(1) #hafhEs
(2) BEIIAE T HEESREE
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(3) HBTCHIARRERIIEH]
HRIB5EE; DWDM RfAIECEIREEE D ([EfEE OADM ] OXC 5[ A,
FCETHRERF ARG
3.124 Z2EH

TREHFERE IR P AvEEIIRE

(1) BAERRBI RAEIRE >

(2) BfFEEHEE

(3) HEvEH

(4) HHEH

(5) EHBEEHE D
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1.

A5y HATIRAZK R 425 SDH K DWDM Rift - AR IR
EREEME] - I ATFGEIR AR - (AR IRA R E OS2
TREREERE S - ERAFRETR IR ERRER - IR TEEEAEL
B REE - JEFAS & E R DXCA/1 (FR&UHE 186
ERAMERENE > DINEFIIE SRR - IRAMRSHEESE -

A THIR TR e - MR LA & B RHEEIE - FEInsaEs
TEEMA B ERFARIIE - EEERITRIKETE] > TRk
REAMEHREEE TR BN AR BN R RREE S RE -
ARAHT— A BT 2 LR EZ WA A5 A F AT E A2 DWDM
WEREERE DA - WIERIAERE A o SRR - IR RRC B8 5
RATTHE ~ REBRACHR - SINBIEHR &REHTAN » 5 R St el
DSBS N B Z BRI -

- AREENEC X {TIEREEHHR 28 - K DWDM Sty

T - ESEINFIBRER - AT R R PR A EEGET » B HA
NTT A FEIA B R 308 - (FR H R - e RABE (B -

- HRHTER AR T BT L IE - DUERRM RS

S FCERERFRE AL ERS - YT AR AR R AT AT
NEFTIEINERR - SRR L R E AR TR & it R e -
AREAEEZHAR - USRI R R MR R R A E R R T -



