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1.SMS-2500A ADD-DROP MULTIPLEXER
1.1

NEC'SSDH Synchronous Digital Hierarchy  SMS-2500A ADM

STM-16 2,488.32 Mbit/s STM-4 622.08
Mbit/s STM-1 15552 Mbit/s 140M 139.264 Mbit/s
Tributary STM-16

Synchronous Aggregate Signal

1.2

SM S-2500A 1 HS Subrack 1~2
M S Subrack

HS Subrack

* Line interface units

* Cross connect units

* Synchronization units
* Management unit

» Overhead access unit

M S Subrack
* Tributary interface units
* Overhead access unit

* Management unit



SMS-2500A

TERMIMAL AREA
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1.2.1 HS Subrack

HS Subrack STM-16 4 2
Pointto Point Linear 2-fiber BLSR 4-fiber BLSR

1.2.2 M S Subrack
MS Subrack 4 |G Interface Group IGA IGB IGC
IGD STM-4 STM-1 140M
1G
1+1 1:4
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1.3

1.3.1 140M & STM-V/E Interface

140/STM-1 140M  STM-VE
1:4 G 4 STM-VE 140M

1.3.2 STM-1/0O Interface

STM1A 155.52Mbit/s 1+1
€ STM-1/0O STM1A
Unit Code Function ITU-T Rec. (958 Reference
Y6TT0F Intra otfice, 1310 nm (FC) Type 1-1
Y6708 Long haul, 1310 nm (FC) Type L-1.1
YHTTOK Long haul, 1550 nm (FC) Type L-1.2




1.3.3 STM-4/0O Interface STM4A 622.08Mbit/s

1+1 IG 1 STM-4/0  STM4A

Unit Code Function ITU-T Ree. (.958 Reference
YOT69F Intra office, 1310 nm (FC) Type 1-4

YOT69B Long haul, 1310 nm (FC) Type L-4.1

YOT6OK Long haul, 1550 nm (FC) Type L-4.2

1.3.4 STM-16 Interface

STM16A 2488.32Mbit/s Point to
Point Linear 2-fiber BLSR 4-fiber BLSR
STM16A ALS Automatic Laser Shutdown
ALS
SMMS-25004 SME-25004
Mode A Mode B
— - o
wf— -~ plf——
(a) Normal
ShS-25004 SMS-25004
MNode A Node 2
- —_ LOS
X Rl Alarm »
- - e

(b) Disconnection

SMS-25004A SMS-25004
Mode A Mode B
— X ===+ -
LOS Alarm
- Alarm | — — = - = =7

(c) ALS at Node B



SME-2500A, SMS-2500A

Mode A Mode B
LOS
—_— o - — — - — — W e e
- Alarm |+ — — - - — — - ————
(d) ALS at Node A and Node B
STM16A
Unit Code Function ITU-T Rec. (G958 Reference
Y6TH8B Long haul, 1310 nm (FC) Type L-16.1
YHTOHRK Long haul, 1550 nm (FC) Type L-16.2
YOTORF Long haul, 1550 nm (FC) Type L-16.3
1.3.5 ADX 16
VC4 96 VC4
9% STM-1
o 16
lo'From ——————3 Cross Connect o Te/Froumi
t_alf'n.ﬂ_‘l[:.»‘:. 6 Sw '.n:;"inq"eit‘-..-'fi 4 16 STMABA
(West 1) e —— level ———=  (East 1)
16 16
lofFrom == | o/Frorm
STM1GA 8 16 STM1BA
(West2) =+—1 ADX16 [+ (East2)

IofFrom
[nputary



1.3.6 ACM HSUNIT Alarm & Control Management for HS ACM MS
UNIT Alarm & Control Management for MS

ACM
LCT Loca Craft Termina
ACM HS
ACM HS
EEPROM
1.3.7 SWCL Switching Controller
a STM-16 SPAN / RING APS Automatic

Protection Switch

b. ADX 16

1.3.8 MCIA Message Communication Interface for 2500A

MCIA ACM
ACM

NE Network Element

MCIA ACM
ME NE
ACKM HE unil MC 1A unit
) Optical Equipment
it Infermation
TCRIP Cnx-
— : a0 intarface
- (I
- Rouls
. oular NMS
: (INC-100)




1.3.9 INFMS Interfacefor MS

INFMS HS Sunrack MS Sunrack
ADX 16 INFMS
ADX 16 1 INFMS 1 ADX 16 2 INFMS 2

ADX 16 INFMS

1.3.10 OHP Overhead Processor

OHP
1.3.11 CLK16A Clock Interface

CLK16A SM S-2500A

CLK16A

a. STM-16 STM-4 STM-1

b. 2,048kHz G.703

C. 2,048kHz framed

d. CLK16A

LCT Loca Craft Termina

Holdover

Holdover

10



1.3.12 DCP Dccr Processor

ACM MCIA Router
El DCP DCCR Data Communication Channel
for Regenerator section DCP 8 DCCR 8*64K

14 LCT Loca Craft Terminal

LCT SMS-2500A LCT SMS-2500A

OAM&P  Operation Administration Maintenance and Provisioning

OAM&P

141
Overhead

Housekeeping NE

14.2
ALS Automatic Laser

Shutdown

1.4.3
Thresholds
TCA (Threshold Crossing Alert)

144

1.5

1



SMS-2500A

1.5.1 Prompt Maintenance PM Alarm

1.5.2 Deferred Maintenance DM Alarm

1.5.3Remote RMT Alarm

1.5.4 Maintenance MAINT Status

1.6 LOOPBACK

SMS-2500A LCT

STM-16

P-AIS g - ]:_... STM-16

- STM-16

STM18A

Facility Loopback

STM-4

YL P—— Y TS

STM-4 -

STM4A

{(a) Facility Loopback



STHW-4 -

i

STM4A

(b) Terminal Loopback

STM-4 -

*

- — - P-AIS

STM4A

(c) Internal Terminal Loopback

STM-1 (ELEC & OPT)

STM-1 ————

i

- P-AlS

STM1A
140/5TM1

(a) Facility Loopback

STM-1 &

STM1A
140/STM1

(b) Terminal Loopback

STh-1 -

e

-

- — =B P.AIS

STM1A

140/STM1
(c) Internal Terminal Loopback
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LOOPBACK

1.7

SM S-2500A Point to Point

Linear 2-fiber Ring  4-fiber Ring

1.7.1 Point to Point & Linear Mode

1+1
a Point to Point b Point to Point
Linear ADM
Iributaries
STM-16
l— jl———————
4 % STM-4 or SMS-2500A | L3 gl SMS-25004
16x5TM-10 [ermina STM-16 lerminal
16 » 140M or Made Made
. ff— ¥ --—o—- e e
mixture
B — hpf—

a Point to Point

W

W
I—E ..;r.- oocurmed ¥

il

L J

SR E_E A B i
SME-25004 SMS-25004

W

W

)
_T

b Point to Point
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ribulanes

T i Bl s

B ST | = STh-16 3TM-16 . i S - STRE
-T2 o Jsusmion | g | o |0, 54525004 ...]
oromw
B« 140M B« 1408
Linear ADM
1.7.2 Ring Mode
2-fiber Ring  4-fiber Ring Ring Mode
2-fibe BLSR Bi-directional Line Switched Ring
8 STM-1
Node A Node D Node C a
NodeA NodeD NodeA NodeB NodeC
THROUGH NodeC NodeD Node
C b
4-fibe BLSR
16 STM-1 A4-fibe BLSR
L oopback 2-fibe BLSR b
Span Switch
4-fibe
BLSR Span Switch Span Switch
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EXT CLK
(G.03.10)

LCT

O

v

| 7, MNODE-A
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i LliRESS=430000000000070
" MWE ADDRESS=430 101
EXT(1)
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——
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NODE-D F 3+ ¥
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CH1 CHE GH3 CHS
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{LINE
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2F-BLSR MODE MODEL SYSTEM OUTLINE
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a 4F-BL SR~Normal b 4F-BL SR~Abnormal

NODE A

HE ADDRESS=40000HI0COO0T 0

ROOE 1D

: i . WA
|.n.r.;n-' r.-':>| MF M5 ] SWCL

fLIE
TISNING
SLANE]

| G5 0%
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STRI-E
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1408

G WS

| ST A
2,

NODE C

| CHP | | ACMHE | ClL a;m.w.,ll ME ADDRESS=43000000000003(1
MODE 1D = 3
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4F-BLSR MODE MODEL SYSTEM OUTLINE

1.7.3

MS-SPRING Network 16
1200

2F MSSPRING 2F MS-SPRING 2F-
BLSR 4F MS-SPRING 4F-BLSR N8~N7 N7~N10

N10~N13 N13~C7 8
2F-BLSR 2 4F-BLSR 4 N13~C7
C2 C7~N8 DWDM
8 DWDM 2

DWDM Dense Wavelength Division Multiplexing
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1.8

B. STM-16 Optical Interface

Digital Signal

STM-16 according to ITU-T Ree. G.707 and G933

Nominal Bit Rate 248832 Mbt/s
Application Code Long-haul
(ITU-T Table 1/G.957)
L-16.1 L-16.2 L-16.3
Operating Wavelength Range 1,280 - 1,335 nm 1,530 - 1570 nm 1,530 - 1,570 nm
Transnutter at Reference Point §
* Source Type SLM SLM SLM
+ spectral Charactenstics
Maximum RMS width = - =
Maximum 20 dB wdth | nm <l nm <] nm
Minimum side mode suppression ratio 30 dB J0dB 30 dB
* Mean Launched Power
Maximum 2dBm | dBm 0 dBm
Minimum -3 dBm -4 dBm -5dBm
* Mimmum Extinction Ratio 10dB 10 dB 10dB
Optical Path between S and R
* Attenuation Range 12-24 dB 11-23dB 10-22dB
* Maximum Dispersion 250 ps/nm 2500 psinm 250 ps/nm
* Mimmum Optical Return Loss of Cable
Plant at 5, Including Any Connectors 24dB 24dB 24dB
* Maximum Discrete Reflectance between
Sand R -27dBm -27dB -27dB
Recerver at Reference Point R
* Minimum Sensitivity -28 dBm -28 dBm -28 dBm
* Mimmum Overload -10 dBm -0 dBm -10 dBm
* Maximum Optical Path Penalty | dB | dB | dB
* Maximum Reflectance of Receivers
Measured at R -27dB -27dB -27dB
Allowable Cable Loss 21dB 20dB 19dB
Transmission Distance (typical) 420 km 6.6 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 gecording to ITU-T Rec. (707 and (938
Nominal Bit Rate 622,080 kbit/s
Appheation Code Intra-Office Long-Haul
{ITU-T Table 1/G.957)
[-4 L-4.1 L-4.2

Operating Wavelength Range,,

1,260 - 1,360 nm

1,280 - 1,335 nm

1,480 - 1,580 nm

Transrmutter at Reference Point §

+ Source Type MLM-LD SLM-LD SLM-LD
+ Spectral Charactenistics -
Maximum RMS width 14.5 nm - -
Maximum -20 dB width - Inm I nm
Minimum side mode suppression ratio - J0dB 30 dB
* Mean Launched Power
Maximum -8 dBm +2 dBm +2 dBm
Minimum -15dBm -3 dBm -3 dBm
* Mimmum Extmction Ratio 8.2dB 10 dB 10 dB
Optical Path between S and R
+ Attenuation Range 0-7dB 10-28.5dB 1-28.5dB
* Maximum Dispersion NA NA 1,570 psinm
* Mimimum Optical Return Loss of Cable
Plant at §, Including Any Connectors 20dB 20dB 24 dB
* Maximum Discrete Reflectance between
Sand R -25dB -25dB -27dB
Recerver at Reference Pomt R
* Mimimum Sensitivity -23dBm -32.5 dBm -32.5dBm
* Mimimum Overload -8 dBm -8 dBm -8 dBm
* Maximum Optical Path Penalty | dB I dB I dB
* Maximum Reflectance of Receivers
Measured at R -14dB -14dB -27dB
Allowable Cable Loss 4dB 155dB 25.5dB
Transmission Distance (typical) 8 km 51 km 83 km

Typical cable loss figures used: 0.5 dB/km at [.310nm, 0.3 dB/km at 1,550nm.
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D. STM-1 Optical Interface

Dugital Signal

STM-1 accordmg to ITU-T Ree. G707 and G958

Nominal Bit Rate

155,520 kbit's

Application Code Intra-Office Long-Haul
(ITU-T Table 1/G.937)
l-1 L-1.1 L-1.2
Operating Wavelength Range 12600 = 1,360 nm | 1.270= 1345 nm | 1480- 1380 nm
Transmutter at Reference Point 8
+ Source Type MLM-LD SLM-LD SLM-LD
* Spectral Characteristics
Maximum RMS width 40 nm 4nm -
Maximum -20 dB width - - | nm
Minimum side mode suppression ratio - - 30 dB
* Mean Launched Power
Maximum -8 dBm (}dBm () dBm
Minimum -15dBm -5 dBm -5 dBm
* Mimmum Extinction Ratio 5.2dB 10dB 10 dB
Optical Path between S and R
* Attenuation Range 0-7dB 0-28dB ()-28dB
* Maximum Dispersion NA NA 2500 ps/nm
* Mimmum Optical Return Loss of Cable
Plant at §, Including Any Connectors NA NA 20dB
* Maximum Discrete Reflectance between
Sand R NA NA -25dB
Recetver at Reference Pomt R
* Minimum Sensitivity -23dBm -34 dBm -34 dBm
* Mimmum Overload -8 dBm ~10/dBm 10 dBm
* Maximum Optical Path Penalty I dB I dB | dB
* Maximum Reflectance of Recevers
Measured at R NA NA -25dB
Allowable Cable Loss 4dB 25dB 25dB
Transmission Distance (typical) & km 41.6 km §3.3km
Typical cable loss figures used: 0.5 dB/km at 1,310nm, 0.3 dB/km at 1,550nm.
E. STM-1 Electrical Interface
Bit rate: 155,520 kbit/s

Impedance:

75 £} unbalanced




Pulse Waveform

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

2. Each pulse in a coded pulse sequence should meet the limits of the relevant mask, irrespective of the
state of the preceding or succeeding pulses, with both pulse masks fixed in the same relation to a common
timing reference i.e. with their nominal start and finish edges coincident.

The masks allow for HF jitter caused by inter symbol inferference in the output stage, but not for jitter
present in the timing signal associated with the source of the interface signal.

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

3. The maximum “sleady state” amplitude should not exceed the 0.55 V limit. Overshoots and other
fransients are permitted 1o fall into the shaded area, bounded by the amplitude levels 0.55 Vand 0.6 V,
provided that they do not exceed the sleady state level by more than 0.05 V. The possibility of refaxing the
amount by which the overshoot may exceed the sleady state level is under study.

4. For the purpose of these masks, the rise time and decay time should be measured between
0.4V and 0.4V, and should not exceed 2 ns.
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Pulse Mask for 155.520 kbit/s Interface Correspondina to a Binarv 1
NOTES:

1. For all measurements using these masks, the signal should be AC coupled, using a capacitor of not less
than 0.01 pF, to the input of the osciloscope used for measurements.

The nominal zero level for both masks should be aligned with the oscilloscope trace with ne input signal.
With the siﬁgnal then applied, the vertical position of the frace can be adjusted with the objective of meeting
the limits of the masks. Any such adjustment should be the same for both masks and should not exceed
(.05 V. This may be checked hr remaoving he input signal again and verifying that the trace lies within
.05 V of the nominal zero level of the masks.

2. Each pulse in & coded sequence should meet the limits of the relevant mask, irrespeciive of the state of
the preceding o swceeding pulses, with both pulse masks fixed in the same relation to a common fiming
refarence i.e. with their nominal start and finish edges coincident.

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

When using an oscilloscope technigue to determing pulse compliance with the mask, it is important that
succassive races of the pulses overlay in order to suppress the effects of low frequency jitter. This can be
accomplished by several lechniques (e.9. &) triggering the csciloscope on the measured waveform or b)
providing both the oscilloscope and the pulse output circuits with the same clock signal). These techniques
require further study.

3. The maximum "steady state” amplitude should not exceed the 0.55 V limit. Overshoots and other
fransients are permitted to fall into the shaded area, bounded by the amplitude levels 0.55V and 0.6V,
provided that they do not exceed the steady state level by more than 0.05 V. The possibility of relaxing the
amaunt 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 time should be measured between 0.4V and
0.4V, and should not exceed 2 ns.

21 §. The inverse pulse will have the same characteristics, noting that the timing tolerance at the level of the
negative and positive ransitions are £0.1 ns and £0.5 ns respectively.
INC-100MS ITU-T Rec.M.3010 TMN  Telecommunication
Management Network
EML NML
OAM&P Operation Adminisation Maintenance& Provision
(Server) MIB Management Information
Base GDMO (containment
relationship) (object instances)
(containment relationship)
2.2

25



(WS #1) (WS #8)

GUI GUI
| R | |
AP AP
| |
Internal Interface
MIB SERVER
LPIFG) l:l
Qnx
(SERVER)

To SDH networks

WS : Workstation

MIB : Management Information Base

DB . Database

LPIF : Local Protocol Interface

INC-100M S Architecture
INC-100M S NEC K K
INC-100M S
INC-100 SDH
a NE SDH
b Section NE
c Path Port (Logical)
NE Section Static Source
Path Dynamic
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a Facilities
NE
Network
System
Facilities (NE)
(Domain) SDH Ring
(Office)
(House Keeping Alarm)
(House Keeping Control)
INC-100M S
INC-100MS (MIB)
NE NE
a NE
b Shelf
c Drawer
d Package
e Port
INC-100M S NE NE
Local Craft Terminal (LCT)
(level) INC-100MS
"NE (configuration)”
(MIB) NE

GDMO

INC-100M S

GUI  Graphic User Interface

NE

27

Office

(MIB)
NE

NE

(address)
(MIB)

(address)

(address) NE

(tributary)
NE

(MIB)

NE



Networ k (level)
a  SubNetwork
b  Section
c Hopath
d Path
(level) INC-100M S
(level) (Fault management)
(Configuration management)
(Fault Management) Section Hopath  Path
(line symbol) (Section)
(Configuration Management) (path) A Z
NE (Cross-Connection)
(path) (Route Selection)
NE(Downloaded to NE) NE (Cross-Connection)
(Configuration Management) (level)
(Path Trace data)
NE PathTraceSend NE  PathTraceExpected
NE BL SR SubNetwork
(Wait-To-Restore) SubNetwork
SYSTEM
a Server
b Database
C User
d License
INC-100M S

GUI

(Containment Tree)
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2.3INC-100M S

INC-100MS
231 (Admin Domain)
(grouping) INC-100M S
" (Admin Domain)”
(Office) SDH Section Ring
(Admin Domain instance) (Admin
Domain instance) (adminDomain)

(attribute) 16 (Admin Domain instance)
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(adminDomain)

2.3.2 (Office)
(office building) (office)
(Admin Domain instance) NE
HKA HKC
2.3.3 / (HouseK egping Alar m/ HouseK eeping Control)
SDH NE DWDM ILA 2500A REG (input)

(relay contact closures)
(HouseKeeping Alarm)
(HouseK egping Control )

SDH / HouseK eeping Alarm/ HouseK eeping
Control (office) (office)
(officel NE HKA/HKC / Port

/ HouseK eepingAlarm/ HouseK eegpingControl

2.34NE
NE SDH NE (class)

(subclass) NE DCN (address) INC-100M S

NE (routing protocol) DCN (adress)

P (adress) NSAP (adress)

2.35Shelf Drawer Packages

NE NE (shelves)
(shelves) 10 20 (packages) (packages)
drawer (tributary) (shelves) drawer
(tributary) (shelves) drawer (packages)

NE

(shelves) drawer (packages) instances
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NE (entry dialog)
(shelves)/ drawer/ (packages)
Instances MIB (packages) (subclass)
(package) SDH Package ~ PDH Package
(subclass)
2.3.6 SDH Package
package (terminate) (packages) STMn
STM1e
2.3.7 PDH Package

package (terminate) PDH (packages)
2.3.8 PDH Section
2M (packages) 2M  (ports) (port) " PDH Section”
(subclasses) 2M  34M 140M (facility)
PDH Package (subclasses) PDH Section instances
2.3.9 SubNetwork

(Ring Network)
2.3.9.1 BL SR SubNetwor k
BLSR SubNetwork  Bidirectiona Line-switched Self-healing Ring (BLSR)
Multiplex-Section Shared Protection Ring(M S-SPRING)
(Multiplex Section)
BL SR SubNetwork (subclasses)
a BLSR SubNetwork 2F BLSR
b BLSR SubNetwork 4F BLSR
4F BL SR SubNetwork (Ring Protection) (Span
Protection) 2FBL SR SubNetwork (Ring Protection) BLSR
(ring wide protection mechanism) (rules)
(through-out the ring)
239.11 (Cross-Connection)
(Ring Protection)
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(Protection) 1 n

(Channels) (Channels) (Time Slot)
n (The Number Of Ring Nodes) ( Traffic)
(Double Failure) (Node Isolation)
(Mis-connection) Squelching Table quelching
BLSR Time Slot Assignment(TSA) (Rule)
(Through Node) (Incoming Time Slot)
239.1.2 [Wait-to-Restore(WTR)time]
(Software)
(WTR) (Provisioning) INC-100M S
MIB WTR  BLSR SubNetwork (attribute)
BLSR BLSR NE

2.3.9.2 UPSR SubNetwor k

UPSR SubNetwor k Unidirectional Path-switched Self-healing Ring
(UPSR) topology (namely aring)
SubNetwork Connection Protection (SNC/P) UPSR
(ring wide protection mechanism) (rules)

(through-out the ring)

239.21 (Cross-connection)
UPSR (protection) (Bridged)
( path) (Intermediate Node)

(Time Slot Interchange)
INC-100M S (Intermediate Node) (Through
Connection)
2.3.10 (Section)
(Section) (module) [Multiplex Section(MS)]
(Physical Connection) (Terminal) Add-drop
(Multiplexer) (Terminating) (Physical Connection)
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MSMultiplex Section]

a (Network Topology)

b (Protection)

C (Fault Mmanagement)

(Regenerator) (Section) INC-100MSMIB

[Regenerator Section(RS)] (Module) (Independent

Object) (Section) (Connection Symbol)

(Bandwidth) (Type) ((Transmission Media)

(Section) (Subclasses) (Instance of a Section)
(real world) 40
ITU-T Rec. G774 optical SPITTP Bidirectional

Regenerator Section TTP Bidirectional Multiplex Section ITTPBidirectiona Aug

Bidirectional
(Section) (Subclasses) (Attributes)
(Single Entity) (Protection Switch Mode) 1+1
11 (Section) NEs NE
(Provisioning) INC-100MS (Section)
NE (Workstion) (Section) INC-100M S
NEs
2.3.10.1 Linear Section
Linear Section (unprotection)

2.3.10.2 BL SR Section

BLSR Section  BLSR SubNetwork  SDH Section
2.3.10.3 UPSR Section

UPSR Section  UPSR SubNetwork ~ SDH Section
2.3.10.4 One Side Section

INC-100MS (Object)
INC-100MS INC-100MS (Management Domain)
SDH Section

(Trail Termination Point) NE INC-100M S
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(Management Domain) (Trail) INC-100M S

" (One Side Section)”
2.3.11 (Path)
(Path) (Logica Connection)

a PDH Section

b PDH Section SDH Section (Time Slot)

c SDH Section (time dlot)

(path) (Subclasses)

a VC4 Pah

b VC3 Pah

¢ VC12 Path

(Path) ITU-T Rec. M.3100 ” (trail)”
INC-100 (Path)
(Trail Termination Point) (Terminated) SDH Section
(Time Slot) SDH Section (Time Slot) (Routing)
241NC-100M S
2.4.1INC-100M S
INC-100M S (Static Management) (Dynamic
Management)
24.1.1 (Static Management)
(Admin Domain) (Office) NE
(Section)
24.1.2 (Dynamic M anagement)
(Path) (Provisioning Parameters)
(Protection Switch Mode) (Error Threshold)
Drawer
24.2 (Path Life Cycle M anagement)
(Path Instance) (Routing)
NE (Implementation) (Span)

(Path) (Routes) (Route)
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(Path)

24.2.1 (Route Status)
a (Undefined)
b (Planned)
C (Reserved)
d (Partly Commissioned)
e (Commissioned)
(Partly Commissioned)
(Partly Commissioned) (Path)
(Route) (Undefined) (Planned)
(Route) (Reserved) (Path)
(Route) (Reserved) (Route)
(Path) (Path) NE (Commissioned)
(Path) NE
(Partly Commissioned)
24.2.2 (Route Design)
(Route) (route)
a (Shortest)
b (Low Cost)+ (Shortest)
c (Availability) + (Shortest)
d (Bandwidth)+ (Shortest)
(Shortest) (cost)
(section)
(Bandwidth) (section) (traffic)
NE (Section) (Route)
NE (Section) (Criteria)

NE (Section) (Traffic)
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24.2.3 (Path Status)

(Path) (Route Status)
a (Planned)
b (Reserved)
C (Partly Commissioned)
d (Commissioned)
e (In Service)
f (Out of Service)
g (Maintenance)
24.3 (List of Function)
2431 (Office Configuration)
(Central Office Building) (Office Class)
(Office Class) (Office
Representative)

2.4.3.2NE (NE Configuration)
2.4.3.3NE (NE Information)

NE NE (Leve) NE
MIB NE (Office)
Instance NE INC-100M S (Navigation)
(Fill Out) NE Modification Menu

2.4.3.4NE (NE Connection)

NE INC-100M S (Server) NE
(Connection) (Connection) "NE (Association)”
Association Menu (Connection) (Disconnection)
NE (Association Status)
2.435NE (Clock Set)
INC-100MS NE (Clock)

INC-100M S
2.4.3.6 ( House K egping Control Configuration)
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(Relay Contact Closures Output Port)

(Configured) ( Office)
25INC-100M S
25.1 (Alarm Life Cycle Management)
(Alarrm) (Alarrm) (Life
Cycle) (Alarm Life Cycle Status) (Server)
(Workstation) (Life Cycle
Status)

Ar 'na’c\ Terminate éAIarm Qccur.

Alarm clear Acknowledge

Accknowledge

(Life Cycle status)

Terminate

Alarm clear

<

a (Occurred)

b (Acknowledged)

C (Cleared)

d (Terminated)

(Alarm) ” (Occurred)”
(Acknowledged) (Alarm Status) (Acknowledged)
(Acknowledged)
(Workstation) (when) (Alarrm)
outstanding
(Cleared)” (By Any Reasons)
(Alarm) (Acknowledged) (Cleared)
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(Cleared)” (Instant Alarm) ” (Cleared)” (Alarrm)

(list) (Terminated)
outstanding (Extended Time Period) (List)
(Termination) (Pre-Terminated Alarrm)
(Cleared) (Notification)
252 (Alarm Source)
INC-100MS NE NE
(Symbol) (Registration)
(Topological Information) INC-100MS (pin-point)
(Section) NE LOY (Loss Of Siganl)]
(Section Symbol) NE (NE Symbol)

NEID (ldentification)

NE (NE Status) (Transmit Side)
(Fiber Section) menu
(Subject Section) (path) (List)
25.3
2531 (Real Time Event Monitoring)
(Event) NE (Red
Time) (Server) (Activity) (Health-Check
Routine
2532 (Event Notification)
a (Audible Signal)
b (Blinking)
C (Symboal)
(Audible Signal) (Blinking)
(Event) (List)

(Pop-up Window)
2533 (Alarm Display in a Graphical M ap)
(Symboal)
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Outstanding (Default colors)

a (Red) (Critical)

b 2 (Orange) (Major)

c 3 (Yellow) (Minor)

d 4 (Cyan) (Warning)

e 5 (Green) ( Normal)

(Customized)
2534 (Alarm Display in Textual Format)
(List)
a (Critical) (Magjor) (Minor)
(Warning) (Clear)

b (Acknowledged)

C (Alarm time)

d (Alarm detail)

e (Alarm object)

(Life cycle history)
(Arbitrary Comment)
(list)
2535 (Alarm Satistic)
(Filter)
(Active) 7 (dl)y " (Filten)’
2.5.3.6 (Alarm List)
(Server) NE (Events)
(Filter) (List) (List)
25.3.7 / (Alarm/Event Filter)
(Filter) (darmlist) (event list)
(Filter) (Display on the Screen) (Server)
/ (event list)
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a (Alarm Level)
b (Acknowledged Status)
C (Terminated Status)
d (Target Object) (AdminDomain)
(office) (Subnetwork) (Section) NE
e (type)
2538 (Alarm Mask)
(marked)
(event list) (Level)
SDH Section (Path) NE
SDH Section NE (LOYS)
2539 (Alarm inhibit)
NE (Association)
NE (Notifications)
(Event list)
25.3.10 (Alarm Synchronization)
INC-100M S Outstanding
NE Outstanding (cleared)”

(Association) (Fail)”

Outstanding “ (Cleared)
NE NE  Outstanding
(server) NE
25311 (L oopback)
a PDH Facility

b PDH Terminal
c SDH Facility

(server)

NE

L oopback L oopback (status)
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(Server)
" NE
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25.3.12 (ALS) Automatic Laser Shutdown
(ALS) (ALS)
(active) INC-100MS
2.6 INC-100MS

2.6.1 (Monitored Entity)
a Path
b Section
c NE
(Path) [Performance Management(PM)] (Section)
PM (Multiplex-Section Parameters)

(Regenerator-Section Parameters)

2.6.2
2.6.2.1PM (Granularity)
15 1 (Granularity)
2.6.2.2 (On-Demand) PM
NE PM (Time-
Period) NE
2.6.2.3 (Long-term) PM
INC-
100MS PM
(Table Form) (Graph Form)

a

b

c (Status) “ (Done)” (In progress)”

Schedul ed)”

d

e [ ( ) ]

f (Note)[ ]

(Removed)
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Subject Schedule (Deleted)
2.6.2.4 (Long-term) PM

(Long-term) PM
(Monitored Period) / (Time Sorting
Order) (Monitored Types) (Default)
a (Plot Graph)
b (Bar Graph)
2.7INC-100M S System M anagement
2.7.1 (License Control)
(License File) (Server)
(Workstation) (Server) (LicenseFile) NE
NE (Workstation) (Licensefile)
(Applications) NE instance
INC-100MS (License File)
2.7.2 (Operation Mode M anagement)
a (Control)+ (Supervise)
b (Contral)
C (Supervise)
d (Stand-by)
“ (Supervise)” (Fault Management) (Performance
Management) NE (Autonomous Report) (Control)

MIB NE (Manipulation)
(Control)+ (Supervise)
2.7.3 (Database Operation)
(hold) MIB
a (Backup)
b (Restore)
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C (Copy)

274" ” NE[" Reach-Through” Accessto NE ]
INC-100M S (Workstation)
[Emulated Local Craft Terminal (LCT)] NE
(access) NE
INC-100MSMIB (superior comtrl)
INC-100MS " (Reach-Through)”
NE NE INC-100MS  MIB
” (Reach-Through)” (Discipline)
2.8 ( Security M anagement)
2.8.1
INC-100M S 20
INC-100M S
(level systems) (level systems) [
(SYSTEM) (DOMAIN)] (status)
logging off
(MOs) MOs
user ID “INC-100" ” (System
Administrator)”
2811
INC-100M S
(SYSTEM) (DOMAIN)

1 (Administrator)

2 (System Operator)
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(Maintenance Operator)

Casual Operator
(DEFAULT)
User ID “INC100M Sstart” /
(Server Operational State Change/Stop
Workstation)
User ID “INC100MS’ - (System-Administrator) -
Casual Operator
28.1.2 (Customized Level)
12 | (system) (domain) 6 ]
(hierarchy)
( ) (predefine)

(Specify)
2.822LOGIN BLOCK

INC-100 Login Block

login Login Block 24
24 Login (rejected) 24
24 (reset) (
" Login Block Management”)
( " User
Registration”) (reset)(unlock) (rejected) Login
Block
Casual Operator)
NE MiIB (Maintenance Operator) (maintenance)
(loopback) (House Keeping Control)
MIB NE (System Operator)
(objects) (objects) NE Section Path

(Administrator)

(Administrator)



[Administrative User(s)]
(Administrator)

283LCT
LCT
LOGINID 5 10 (CHAR) —( )
ID
ID
5 10 (CHAR) —( )
(PASSWORD) o
(Administration — Change Password)
4
Configuration(C)management
Fault(F)management /
Performance(P)management
Security(S)management
5 — 1 5
menu item
STM—1 STM—4 NE
1 5 C5 F5 P5 Super user
2 A C5 F3 P5 /1
(F4) ( )
3 A C3 F3 P5 /1
(C4) (F4) (Turnup  Operation
start and SEND  System
Initiation  Cross connect
(level)  SEND

45



4 A C2 F2 P2(P3) IMAP  *
(P4) (Login/Logout
5 S1 C1 F1 P1 +
(S2/3)
(alarm) / / (connect) MAP (path
protection) MAP (aggregate)
MAP/ALARM/LOG
STM—16 NE
(Super user) S5 C5 F5 P5
A C5 F5 P5
A C4 F3 P3
( s4 C3 F3 P2
ALARM LOG) PM
PM (STATUS)
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3.SpectraWave DWDM SY STEM

3.1 DWDM
, TDM FDM
(WDM) (WDM) ,
3.2 DWDM
WDM 1980 , . 1310nm
, wideband
WDM
W DM
ORX1:1.31um
OTX1:1.31um Al Al —
W DM W DM
L0 p— 2.5G
2.5G _—
g N A2 A
ORX1:1.55um
OTX1:1.55um
1990 WDM narrow-band
WDM.1990 denseWDM
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100 200 GHz 1550nm

DWDM (Dense Wavelength Division Multiplexing)
OTX1 External Modulator
Lp1 AL ORX1
B A — _ise
E | EDFA EDFA y
2.5G NS RN m—
4 4
ORXn . - __2"56
ol y 4
% ORXn
2.5G
3.3 DWDM
DWDM ,

Omux/Odmux  Optical amplifier OADM Converter OXC
Coupler | solator Circulator  Attenuator OoTuU

a DFB LD module

b

¢ OXC, OADM
C-Band
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ITU G692 -alaser grid DWDM : 1552.525

100GHz

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 :1574nm~1608nm

S-Band :~1400nm-~

Wavelength Band Allocation

0.4

r \

0.3
| \ Low-loss band /

il TH = < ’
£ |
é
3 0.2
el @
_' —

0.1

0.0 JE0 | J 5 | J S | i |

1300 1400 1500 1600 Wavelength [am]as

4

3.4 DWDM
DWDM
a

b (STM-L/4/16...)
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o (ATM,SDH,IP...)
3.5 DWDM
351
DWDM ITU-T
a Non-Dispersion-Shifted Fiber(NDSF) or norma SMF(G.652)

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

CHARACTERISTICS OF A SINGLE-MODE OPTICAL FIBERE CAELE

ITU-T Racommendation G.652

A single-mode 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 thizs fbre are described below, together with
applicable test mathods.
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Characteristics of a non-zero dispersion shifted single-mode optical
fibre cabbe

ITUT Recommendation
(5.655

Summary
Thiz Recommendation describes a single-mode fibre whose

chromatic dispersion (shsolute value) is required to be greater
than some non=zero value throughout the wavelength range of
anticipaled use. This dispersion suppresses the growth of four-
wiave mixing. a non-linear effect that can be particularly
deleterions in denze Wavelength-Divizion Multiplexing (WDM).

"
(DSF)G.653 1550nm
DWDM
NZDSF(G.655) EDFA
a Stimulated scattering
b Refractive index fluctuation
Stimulated scattering
1.Stimulated Brillouin Scattering
(acoustic waves)
2.Stimulated Raman Scattering
WDM
Refractive index fluctuations (silicafiber)Refractive
index : (fluctuations)
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Refractive index fluctuations

a Sdf phase Modulation

b Cross Phase Modulation

c Four Wave Mixing

Fiber Nonlinearities -- Four Wave Mixing
f1 f2
2f1-f2 2f2-f1
N=2 I I
f1  f2 f3
f123 f132, f231
f213 f312 f321
£112 f332
N=3 f11314 TT i i T + 1331
f223 f221
N=2, FWM =2
N=3, FWM=9
FWM=NXN(N-1)/2

DSF Dispersion-Shifted Fiber(DSF)G.653

DWDM NZDSF(G.655) DWDM
ZDSH(
)
3.5.2
EDFA WDM  flat gain spectrum
1550nm ,Pump Laser Silica-based or
fluoride-based fibers laser pump 980nm  1480nm
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1550nm

1550nm : :
emission noise .EDFA , ,
noise level
EDFA
Erbium-Doped Fiber Amplifier
Isolator Coupler Coupler Isolator
T — ] E— —
= QO faea
Erbi d d fib
1550nm rbium-doped fiber 1550
(10-50m) nm
Pump Laser Pump Laser
1480nm 1480nm
il
el
Optical Amplifier Booster Amp Line
Amp Pre-Amp
Optical Amplifier Design
Local Remote
Siptien Line Amp Line Amp Station
L__ - g —
E/O Tl P S > E/O
d » y
ooster Amp Pre_A mp
Booster Line Pre-Amp
Amp Amp
Output power High Average Low
Gain Low Average High 5
N




NEC DWDM LineAmp GEQ

NEC GEQ ganvariation 0.28dB

ILA Block Diagram

OUTPUT

INPUT
GEQ H§|—" DCF ||-|§HWDM WDM

PBS PBS

INPUT 980nm 1480nm x 4 OUTPUT
-MON Pump-LD Pump-LDs

Control Circuit

U

Performance  ALM-OUT DCF : Dispersion Compensation Fiber
MON-OUT GEQ : Gain Equalizer

CPL : Coupler

PBS : Polarization Beam Splitter

- ﬁ_EG

Etalon Gain Equalizer

Etalon Filters #1- 4
st / A }
Spherical Lens \

e ———

Optical Gain Equalizer (External View)

Single Mode Fiber

3.5.3

DWDM DFB  DBR :

DFB ,



0.8A/C

EA-modulator integrated DFB-LD module

Modulated light output

Different wavelength devices
fabricated on asingle wafer

Electro-absorption modulator integrated DFB LD

HH Ll
'.-:',:'“,::. AN |
EA modulator integrated DFB-LD module =k ﬁe%m]m G —
Laser spectrafor 40 ch wavelt:e'ﬁﬁi
354
Omux/Odmux( ) DWDM
( )
DWDM
3541
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Al

A
A5

Incident light
[ ]

AL+ A2 + A3 + M4 +A5

[ ] ———

A2 (RSN Iy
A3 L e \
[ e+ ———7—

Wave Grating Diffraction

40 Diffracted
wavelengths

Defraction
grating

3542

(Arrayed Waveguide Grating-AWG)

Silicon substrates

N

AWG

AWG

N 2

100GHz Channel Spacing

Pass Bandwidth : 0.35 nm typical
(FWHM : Full Width at Half Maximum )
Channel Isolation

-AWG > 25dB

-ODMUX > 22dB

Used for not only ODMUX
but also OMUX

Arrayed Waveguide Grating (AWG) Module

16 Channels from 1545.32 to 1557.36nn =

Slab Waveguides o I__,.-‘

o
Arrayed Wavegu__i_dés

:JLI'fr I'L_.ﬁ_.l'. 'TJ;‘I"-' i ._-'

¥
|
|

A
lHHJ' !,'

-o-l

LeinidT

e
-

AT T

Input Ports Output Ports

-,

S\gnalmput s
LS

. A ,.E’fi
T

Silicon substrate k
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AWG

DWDM
3.6 DWDM
a
b OTU DWDM OTU
[
Transponder
Ty
G957 5 (;_':g_-:f] e 8 ((.692)
TI527250.87

Figure /G692 — Poxsthle implemenitatios of o G692 transmitter
wsing & U957 eempliann mransmdmer and & traiespende

3.7 SpectralWave 40-Channel DWDM

SpectralWave 40 DWDM
OTuU Transponder(TPND)
STM-16  STM-64 STM-4 STM-1 NEC
SDH Optical Multiplexer(OMUX)

57



Architecture (Integrated / Open)

le

WDM Section =I
Integrated (] SDH
'\ M
- Precise A L u
- Analog interface
BER depends on \§
SDH and WDM combination
] T o o
(C}){pae;fr; 1 SDH ransponder v R v SDH
- Rough A ; L v
- Analog interface at 9mﬁve end
BER depends on
SDH and WDM combination
Transponder B 5 Transponder SDH
Open-2 v '\ v
o 1> ;
Transponder X Transponder ATM
|«
[«

h'il‘r

Fully guaranteed performance
(BER guaranteed) i

intermediate TERMs TPNDBB
OCH(optical channel) TERM

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 DSF 100
ps/Nm~2200 ps/nm 10G TPND
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Main Signal Block Diagram
() Terminal Block

\ 4

TPND

v
xXCZO0

\ 4

A 4

X CZ0O0

TPND

\A 4

1 (@)
| =

TXAMP

SV Coupler

OSC
RX AMP A

— o

. SV Coupler

€9

IL AMP Block IL AMP Subrack

SV coupler

OSC

Main Signal Block Diagram
(2) IL AMP Block

SV Coupler

(@) —1

€sD)

O0SC

_O 1

SV Coupler

) —

1 (@)

| S

€=D)

SV Coupler

| S

SV Coupler

NEC SpectralWave 40-Channel DWDM(
SpectralWave 40/80
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80 Channel)




Transponder

A 10G(STM-16 x 4) #80

SpectralWave40/80 - Tributary Support and C+L Solution

OMUX
100GHz spacing on L-Band

—>
STM-16 3  Q MUX
-

A— STM-64 = Booster
—> sTM-64 : . = Amplifier —
- 4R = ST
- 2.5G x 4 80 waves
STM-64 — % | MUX
#41 L» @)
A PDH / GbE / Digital Video/ #40 —
— Bit Rate Free Gy UL
— Coupler
Direct From Colored SDH —5 Booster
=+ Amplifier |
S5 Ml STM-1/4/16 (SDH/IPIATM) = (C-Band)
Single Rate STM-16 ﬂ
ol v GbEx1, GbEx2 <

F*
i

OMUX
100GHz spacing on C-Band

e

Repeater
8x22dB
640Km

2x 33dB
Span)

8x22dB 5x25dB 4Xx30dB

7 ILAMP( 8 Repester

Transmission Distance
22dB
j BA O } LA O } ILA O LA O } ILA O } ILA O } ILA O } ILA O PA «E
ILA#1 ILA#2 ILA#3 ILA#4 ILA#5 ILA#6 ILA#7
OMUX - » ODMUX
640/km (80km x 8 spans)
30dB
i 1 0 I Q0 W 0 I 0 } 0 % ‘
ILA#1 ILA#2 ILA#3 ILA#4
OMUX D 550km (110km x 5 spans) g (SIS
33dB N
i]» BA O ‘ILA O PA [
ILA#1
OMUX - » ODMUX
240km (120km x 2 spans)
4 36dB .
j ~ O P i
OMUX > ODMUX -
140km at 0.24dB/km + splice 0.05dB/4km = |5'_ =
T .'\-'.i: i 6

3.8 SpectralWave 40-Channel DWDM
NEC SpectralWave 40-Channel DWDM
Power Reduction  KeepAlive
Reduction
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Automatic Power Reduction (APR)

APR is an important function for automatic shutdown of optical output
when the system detects fiber-cut.

Necessary for safety maintenance.

LOC-OTS
P4 bbb emrs st o9 (L] [P LCUT A
[ Tpra D> sk i Repnd
L A ARR AP | ;
- Rxpnd g Ui L I: i Txpnd e
e Bk M R i
LOC-OT
TERM Ly —HOC 0TS IL2 TERM

Ex.; R2 at IL2 detects LOS as LOC-OTS (Loss of Continuity of Optical
Transport Section).
IL2 automatically shutdown its output from T2.

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

9
NE-NE SHUT DOWN
TXA40C RXA40C ILA40C  SHUT DOWN
Spontaneous emissions
SHUT DOWN LOS for main
traffic OSC channel  LOS
Keep Alive Loss of Signal TPND keep
alive (@l one ) DWDM
Keep Alive
iz .
* o
—
SDH SDH

[Rx > Lok rlrx <[]

10




SpectralWave 40-Channel DWDM

Order wire unit
Software download
Performance Monitoring
Auto Power Control
Supervisory and NM S

Alarms and Status

~N o o~ W N P

Security and Easy Connection

Performance Monitoring

Performance Monitoring using SDH Frame

P IP
Router Router

B1 B1
Monitor Monitor
SDH SDH
A =>An L —>A
Frame w/ 3R Frame w.

/
TXTPND RXTPNR

Short Reach Performan?e Guarantee L Short Reach

OPT Interface for Optical Layer OPT Interface
Long Reach
Termination = !

= a
Auto Power Control OMUX
OSC  Optical Supervisory Channel
ILAMP TERM
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Auto Power Control

>

RxPND

-E-O

O

ODMUX

RXAMP

AUX| aceENT

k2

ILAMP

TXAMP

OMUX

AWG

INTF

=

.

TxPND

TERM

‘%ILAMP—»‘

TERM

3.9

SpectralWave 40/80Channel DWDM

SpectralWave40/80 Rack Layout
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Channel Rack L-Band Subrack Subrack
L/C coupler
SpectralWave 40-Channel DWDM DCF OPEN SYSTEM END

STATION

PDP
Couple Sub Rack
Blank

OPT
Sub Rack

OPT
Sub Rack

Terminal Common
Sub Rack

Rack layout for End Term
in Full-Open System

V400 Rack M #1

A: Without DCF

PDP SUBRACK TYPE —_ZéV
1 PDPM- TERM COM Subrack  OPT Subrack
2 PDPS OPT Subrack
TERM COM SUBRACK
ORDERWIRE
OPT SUBRACK SDH ITU-T
RACK Intermediate Term

OPEN SYSTEM INTERMIDIATE STATION

V400 Rack M

Terminal Common
Sub Rack

Rack layout for Intermediate Term (Back to Back) System
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

A: Without DCF

Terminal Common
Sub Rack

e N 4




ILAMPRACK

Rack layout for IL AMP

V400 Rack M
PDP Rack #1

Couple Sub Rack

Blank

Blank

In Line Amp
Sub Rack

L5

IL COM SUBRACK Aggregate WDM ILA40C unit
/ ILA40C unit OSC
/ order wire
WDM Coupler Subrack BMUX/BDMUX unit
1.55um C-Band 1.58umL-Band WDM
STATION Subrack 1D Subrack
Subrack 1D Rack End TERM
DCF DCF Subrack 1D
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 ., lrls
Sub Rack #3 Sub Rack
OPT OPT
Sub Rack #2 Sub Rack #2
Without DCF With DCF
L 6




Tntermediate Term DCF DCF STATION Subrack ID

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 Rack#3 Rack# 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 #6
Terminal Common Terminal Common Terngrl]zl é:;crﬂrzgn Terminal Common
Sub Rack #1 Sub Rack #4 Sub Rack #8
With DCF
- 8

66



IL AMP STATION Subrack ID

Subrack ID for IL AMP

PDP
Couple Sub Rack
Blank

Rack #1

Blank

In Line Amp
Sub Rack #1

A3
< O ey E voo ooo D - S
=== : == 7
=) o—(&
< ETnEIEIRIElE]
@[] || == ] = i
D|[|® ol
1 5l O O J v)
| I s
-48 V DC BG BG -48 VDC
7

TO STATION POWER1 TO STATION POWER2




BAY ALARM LED

TO STATION POWERL

—

TO STATION POWER2

—

viv2

MRS
-

PDP M

v3 va

Y7 v8 Yo vml

=

x1
¥s e

xa
. OPT Subrack
e
ol fe OPT Subrack -
L g #2
—-
__n)(] !Xll !Xm
| —

TERM COM Subrack

vi vz

e
1 | I
" 12
SpectralWave Subrack #3
Station Power 1 | — v5 m
Y1 BATA BATA BAT BAT A
48V DC ITUSE} 3
BG Y2 BG A — BGA BG Mﬂm’
—— o o
—
STER Y2 PWR B UNITS
IFoSE DA BAT NET BAT B
BGA BG
] —— a e
——
Y7
JFUSE | BAT A SpectralWave Subrack #2
94 YIPWRA
Station Power 2 . Tz Ll !@ﬂﬂ*"
4BATB BATE BG BG A
-48VDC FUSE N
EIBGIB BGB Y2PWR B NF 2
56 1 BAT gare _ |"NTS
— 5
BG BG B
[FosE BATB - g
BG B |
SRZCER SpectralWave Subrack #1
[FUSEl BAT B Y1 PWR A
BG B BAT BATA
—— G T H rea ™
f—\ kﬂ—" To
EZAF;WRB UNITS
BATB
e NFB B =
[l .
Block Diagram of Station Power Connections
10
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Rack #1

BAY ALARM LED

TO STATION POWER

TO STATION POWER?2

Rack #2

BAY ALARM LED

TO STATION POWERIL

TO STATION POWER2

— — —
PDPM PDP S
Yiv2 Y3 va vivz 3 va

=
"
hl T f ]

. OPT Subrack
#3
T
0 OPT Subrack W A
=™ w2
L g x18
—H
A g

OPT Subrack
viv2 — viv2

TERM COM Subrack l #2
Py s
I I
L < T‘G

| [—]

=T
OPT SUBRACK #3
To TPND#In]
NEC SDH
or s fo e bolo s ol lo = ks ol o fo | |o Jo |
STM-16 SRRREERERER S 2[5
REERRRRERRRREERRRERRE
Equipment blofolelelelelelelelelelelelelelelelele
EEEEEEEEEEEEEEEEEEER
EEEEEEEEEEEEEEEEEEE]E
EEEEFFEREEFFEERFEEFEERERE
[G)
T
o Y Y Y N
FRERERERERRERFEREEREERFERER
blollellellllelelele oo
EEEEEEEEEEEER 2z
EEEEEEEEEEEEEEEEEEE]E
= EFFFFFFEFRERE I~ [~
From TPND#[n]
oPT OUT
ToTPNDAT
AN
Trom TPND AT
rout TERM COM SUBRACK #1
o WOXT R o
3
DJ osc osc
L1 j
W our — o oor |~
To OMUXC From 0DMUXC
IN#[n] OUT#[n]
(=
From Other Sation (FOP)
To Other Staton (FOP)
NOTES:
1. For cable connections between TPND and OMUXC/ODMUXC unitare described in Fig. 7-10 and Table 7-9
2. For description of the front panel is shown in Fig. 7-12. -
L]
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Optical Fiber Connections- End TERM in Full-Open System without DCF

SUBR 3
To TPNDBE
: AN
! o
i| ouTsn 7
\[TenoBE ||
| oem |
[N [ oenoseam
. am
T esm
OM SUBRACK #1
< TR OWORT R
SJ = osc
e " our o
,,,,, IHESIE
=5
- our s - oot |—oor
O | |
C il % { =
| | Ram——y
—=| [ |
=)
]
(=
NOTES
1. This figure shows only one TERM. In a Back-to-Back system, wo TERMSs are
used (e.g.. TERM-B1 and TERM-B2.)
2. For etween TPNDBB and OMUXC unit are described in Fig. 7-11 and Table 7-10
3. For between ODMUXC and TPNDBB (in the other Intermediate TERM) unit are
de: 11,
4. For own in Fig

Optical Fiber Connections: Intermediate TERM without DCF
3.10 SpectralWave 40Channel DWDM
SpectralWave 40Channel DWDM
1 SCunit

Agent unit
SCTM unit
SCTA unit
SCIF unit
EXBUS unit
EXT INF unit
DCP unit
DCF unit

OSCTC2 unit

TPND unit

OMUX-C unit

TX40C unit

RXA 40C unit

© 00 N O O b~ W DN

L I
N w N P O
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DWDM Terminal System

DWDM Terminal System Supervisory Block Diagram

Agent

SCTM
EX-INF owB
I

| e T —
| SCTA ODMUX| [OMUX

]
SCIF U
TPND 20
TPND 1 TPND 2 TPND3
EXBUS f :

TPND 21 TPND 22 TPND23

3.10.1 SC unit
SC unit SpectralWave
(provisioning) SC unit
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 ILAMP

IL AMP Supervisory Block Diagram

Agent

SCIM I

EX-INF owB DCP

SCIF

IL-AMP IL-AMP OSscCilc2




3.10.2Agent unit

system communications

SpectralWave System EMS
a OSl Protocol
b OSI OSI-NE NE-NE
c DCC
Agent Unit Block Diagram
CPU
MAC
s
Y
|
T | ——{eprow |
i
. T e
PWR u DPM - . o
S MFP
3.10.3 SCTM unit
NE CID RS-232 Ether HKA/HKC
login COM Subrack Agent DCP EXTINF
OSC SCT™M
SCTM Unit Block Diagram
1OBI<'/;1FseT<_> Hub ¢ >
Cgmmon
cID I Shielf Unit

L s

CPU Control PLD




3.10.4 SCTA unit

Cband L band SCTA

SCTA Unit Block Diagram

DRAM
1OBase T <:
I/F CPU
F. MEM
RS232C :>
I/F — PLD
——> RTC
—— 1 EEPROM
Power —»
:> Status
Parameter
— Information
i 6
3.10.5 SCIF unit
bay

(The PKG management information in aunit of arack is

sent to and receive from SCTA)

EXBUSfunction block  memory

backup function block SCIF

SCIF Unit Block Diagram

SCTA<: 10Base T | +~—

I/F

CPU

RS232C e
I/F

:> S.BUS I/F

Status
Parameter
Information S. BUS

PLD BUS CONT
Fan Sensor

Power —»




3.10.5 EXBUS unit

BUS

EXBUS

(Extension Bus)

SpectralWave subracks

level conversion for the serial bus
SCTM/SCTA/SCIF/SCIM

EX BUS Block Diagram

Spectral

Alanm
Informlation
< BUS CONT < > PLD | —
< » EEPROM
< > Ui <«—— | Fan
Sensor
e
3.10.6 EXT INF unit
64 HKA ports 16 HKC ports
Wave system EXT INF
EXT INF Unit Block Diagram
Backup
SBUS €—» Séiz i PLD I SRAM
- Alarm
<—— HKC/HKA | | Interface
Power —»
& e




3.10.7 DCP unit

1 LAPD NE
2 DCC /O 4 systems from OSC unit
3

DCP

DCP Unit Block Diagram

[ PROM (Boot)
BeC DRAM
< » PLD CPU |
| FLASH
MEMORY
SCTM
< » DPM1 | ’ EEPROM
DPM2 |« 1 SONIC-T
S-BUS S/C2 A
G/A —EPROM 10 Base T
T |« >

ol

3.10.8 DCF(Dispersion Compensation Fiber)

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

3.10.9 OSCTC2 unit
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1 C-band 2-fiber

2 OSsC
a Number of wavelengths control information
b APR control singals
¢ VFsingals

d Digita 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 aunit of a

channel
OSCTC2
OSCTC2 Unit Block Diagram
Frame
M C |H >
SR P {« ¥ j v || oe
Converter P D
X l I =
S
<==>1 OW INF BU TS THRINS ele—] !
Address SW P
<t AMPINF === /Parity Line
RS-422 Check SV shutdown Clock
> control
Amp Alarm >
APR [
Control Alarm
Inhibit ——> LEDCONT
<= sC >
INF oTS
<+ Data
OTS alarm {} T/F SC Unit
@ T/F SC Unit :
11
3.10.10 TPND unit
TPND unit

1 Optical input signals are converted to I TU specification

wavelength signals
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2 Performance monitoring function according to B1 and JO
bytes

3 Optical level monitoring function

Bit Rate: 2488.32Mb/s+/-20ppm
TPND(TX side): for .16 type
Minimum Receiver Level: -18.0to —3.0 dBm at BER 1X10E-11
Input wavelength: 1266 to 1360nm
Output Level: -4.0to 0dBm
Center Wavelength Stability:+/- 0.1nm
Bandwidth of Modulated Spectrum: +/-0.2nm(at 20 dB down)

Extinction ratio: >8.20dB
TPND(RX side):

Input power level: Oto-15dBm
Output power level: -10.0t0o-3.0dBm
Connector type: SC MU
TPND

TXPD Unit Block Diagram

=7 Opt out (MU)
(_, TX E/O N
TX O/E
Optin (SC)
- RX O/E |«
RX E/O
<_D Alarm control
> L
E
D
Alarm control t L | = = |
—> 5 Sub————"——BWB
x i)
£
Config. EEPROM
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3.10.11 OMUX-C unit
OMUX-C unit
1 40 Channel optical signal are multiplexed with WDM signal
2 AUX SV SIGNALS are also multiplexed together with

main signal

Insertion loss: 13.0dB+/-0.5dB
Polarization Dependent Loss:<0.8dB

Return Loss: >40.0 dB
Connector Type: MU(From TPND)
SC(to TXA40C)
OMUX-C
OMUX-C Unit Block Diagram
Main Signal .
WDM-signal
A {1
W Din S Clk
VeV | | G PD - ADRll lcs
PD Module M DIA
(@] Converter
] D E |
Tone ~ L < Cirrlc\:/jirt <
Signal Transform E b out
Circuit — ou
B i Co:\feDrter s Clk
J L > “—
A CS
SW
{}
|_| ADR
13

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

2 DWDM main signal are separated to 40 channels and SV signal

Insertion loss: 7.0dB+/-1.0dB

Wavelength Stability: +/-0.05nm

Channel Isolation: >or 20.0dB

Polarization Dependent L oss: <0.8dB

Return Loss: >or 40.0dB

Connector Type: MU(From TPND) SC(to TXA40C)
ODMUX-C

ODMUX-C Unit Block Diagram

WDM-signal o
E — Main Signal
st A
ADR -PD W
Dlin G —l
> Converter v vy
» DI/A Circuit M
S_iE Converte ) | o T
gs D_rlve_r: : D [ ] Tone
Circuit [« » U ’ ‘ Shna
D out P L < A
. N A/D — E : L
& _L Converter I’V Transforming
I
Circuit
CS
A/D-CONV ¢ SW
ADR | |

14

3.10.13 TX 40C unit
TX40C unit
1 Amplifiesoptica signals of main C band
2 Insert the supervisory 1510nm optical signal from OSC unit
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TX 40C

TX 40C Unit Block Diagram
SCENE-ID
SCENE e
S————
DRAM —> SCENE Communication
CPU Pig tail | OMuX
< > < ~ Maih Signal
Analog Gain
section Block
’ ATT Control OntiEagy
» Sub
<«— PLD
—»| CPU-PLD | [ 1/2
SW setting I:> B
=) FrontLED
= -5
3.10.14 RXA 40C unit
RXA 40C unit

1 Optical preamplifier the main signal receive from line side

2 Interface with DSF unit in case of 10G Transponder unjts
arein used
TX 40C

RXA 40C Unit Block Diagram

CPU

SCENE-ID
SCENE |
[—————————————————]

DRAM —> SCENE Communicatipn
Pig tail OD_'\iUX
< > < _ Malin Signal
Analog Gain |
section Block |« > DSF
¢ Optical SV
ATT Control
» Sub
<«— PLD
e
CPU-PLD | —» 1/2

— OSC Communicat
SW setting 2>
EE==) FrontLED

on

TiEml6




3.11 SpectralWave 40-Channel DWDM CID
SpectralWave 40-Channel DWDM Craft Interface Device
CID

3111 (Operation)

Operation

1 Login
NE NE NE
NE
2 Turnup
NE
3 Firmware download
firmware NE Firmware firmware up-
grade NEC supervisor
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4 System Initialization
NE
5 CPU Resst:
CPU circuit packs Reset
PM data
6 Logout:
NE
3.11.2 (Administration)

Functional Overview (2)

Administration

Security Management

TID & NE Address

Network Parameters

1 Security Management:

2 TID &NE Address:
NE NE target identifier

82
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3 Network Parameters:
parameters for the network
3.11.3 (Provisioning)

Functional Overview (3)

Provisioning

NE Configuration

Section Trace

Date & Time

VF & User Channel Settings

OSC Settings

AMP Mode Settings

1 NE Configuration:
bay shelf circuit pack facility

1.Node 2.Bay 3.Shelf4.Circuit packs 5.Facilities

2 Sestion Trace:

sectiontrace  JObyte  Tracelndication

3 Dateand Time:
NE
4 VF&User Channel Setting:
VF&User Channel port User Channel ports
OSC signdl
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5 OSC Settings:
APRmode OSCsignal Timing OTSTrace
6 AMP Mode setting:
Fiber type span loss AMP
Mode
3114 (Maintenance)

Maintenance

1 Alarm settings:
grade/threshold
critical  maor minor or non-alarm events or not reported at
al
2 Housekeeping:
housekeeping
3 Officealarms:



4 Shutdown:
APR APR LOS SV-LOS
NE OSC

5 Performance Monitoring:
PM PM threshold threshold

1.OCLFT:Optical Client Facility, Transmitter Facility
2.0CLFR: Optical Client Facility,Receiver Facility
3.0OCHFT: Optical Channel Facility, Transmitter Facility
4.0CHFR: Optical Channel Facility, Recelver Facility
5.0MFT: Optical Multiplex Facility, Transmitter Facility
6.0MFR: Optical Multiplex Facility, Recelver Facility
7.0TFT: Optical Transmission Facility, Transmitter Facility
8.0TFR: Optical Transmission Facility, Receiver Facility

Performance Monitoring Itemsfor Terminal Elements

SDH/etc TPND Line

Client

31




ILAMP

1.0OTFT: Optica Transmission Facility, Transmitter Facility
2.0TFR: Optical Transmission Facility, Receiver Facility
ILAMP

Performance Monitoring Items for IL AMP
»( OTFR OTFT >
< OTFT OTFR )<
-
6 Loopback
VF/User Channel loop back/release
7 Port Mode
facilities port mode / retrieves/changes
8 OSI/TRAP
Network Area TID NSAP

3.11.5 (Reports)
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Reports

AutonomousAlarms& Events:
NE

Current alarms:
facility
Firmware Version:
firmware
Inventory:
snelf  unit
History:
NE NE
L ogged-in Users:
NE
Number of waves:

87
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3.11.6

DWDM
(Utilities)

Utilities

Auto Report Setting:

Terminal Emulation:
TL1

Communication Port Setting:

CID NE
Batch Processing:
batch file TL1
Color Scheme:
CID CID

NE

TL1



6 CID Options:
CID
7 Refresh:
CID
3.12 SpectralWave 40-Channel DWDM
3121
DWDM

1 SDH

2 OTU

3.12.2

4 15 min and 24h
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3.12.4

a ~r w N -

DWDM
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OADM OXC



DWDM

4, NEC

NTT
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SODH DWDM

DXC4/1

DWDM
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