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1. WaveStar DACS4/4/1

1.1
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Connect SDH
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Fig 1-1 Block Diagram of System

1.2
512 STM-1
port rack 512 STM-1
1.3
WS DACS4/4/1
10 BSSU (SYNC)
BSIU PSA/PSB/PSC/PSP
1/0
BSSU 622M
2:8
BSIU BSSU ECI
32 STM-1 64
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14
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ETSI
Bits Slice Switch Units-BSSU
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BSC

(2) Bits Slice Switch UnitssBSSU  BSSU
(3 Matrix and Control
BSSU
< Main Controller-MC
-
2 12 |z |z | @ - S I ISR v ;JS Z
21&|c|c |2 [T |R|R[R|E [
-
. (Main Processor Unit -MPU)

ARU MIU LHU

. (Mass Storage Unit-M SU)

. Memory Interface Unit-MIU
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. Alarm Relay Unit
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. Power Source Filter
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&
. POWER LED
LED
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e WS1 and WS2 V.28 DCE 8 PIN WSl WS2

(5) portrack ETSI PSA PSP
PSC
< Port Subrack A PSA  PSA STM-1
PSA
e STM1 Port Unit (STM1) STM-1 (155.52 Mbps)
1.8 STM1P
. Digital Timing Unit -DTU DTU
. (Subrack Controller -SRC)
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STM16 Port Unit (STM 16) 2.5 Gbhit/s

STM-16
e STM4 Port Unit (STM4) 622Mbit/s STM-4
. Digital Timing Unit-DTU DTU
. (Subrack Controller -SRC)
< PSC
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Fan Tray
. (Power & Timing Unit -PT) PT
. Subrack Controller Unit  SC
. Signal Interface Unit Sl
. Connection Unit  CC PDH
PDH
WaveStar DACS4/4/1
(2). Main Controllers OAM&P
(2). Subrack Controllers
(3). Board Controllers
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Main Controller
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Subrack [ Subrack Subrack Subrack
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Subrack
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Fig 1-2 Block Diagram of System Control

1.6
(1) Free Run Mode
(2) Phase Locked Mode
(3 Holdover mode
WaveStar4/4/1
(1) STU ITU-T G812

STU  2048KHz
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(2)

3)
(4)
(5)

STM-1& MSP
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STU ( Cross-couple)
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10.
1.7
(D).
< SRC
BSC OLU STU
BSSU 2:8
< 1+1
< STM-1/STMo 1:8
2:8 1+1
(2).
STM-1 STMO 1+1 MSP
1.8
(D).
WaveStard/4/1 SDH STM-16 Long Haul
4 ShortHaul STM-1 Long/ Short Haul STM-1
(2). OAM&P
OAM&P CIT V.28
OAM&P TCP/IP
1.9 User Interface
DACS

CIT

13

1+1
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DACS ID DACS

1.10 Entity Address
(2). Port ID
Signa ID

Subrack Mumber  Unit Mumber  Port
PartID: (pss = {2 =|lsTvt =l[1 =][1 =]

Signal ID: | Select JlALIGHT - AU4 - AL

Subrack ID Unit ID
MSPID MSPGroupID  Protection Group ID
2). SDH
ID AUG Number AU Type TUGS3
Vaue TUG2Vaue TUI12Vaue

< Wideband

PSA-34-5Th 1-1-1 -AUGH -AUA-T UGS -TUG2RG-T LN 282

A4 1

TUGS 1 a 3

T2 (1 2 3 4|6 B|7 |1 | 2|9 |4 | 8586 |7T |1 |2|3|4|6 8|7

i A

Port 38 1 52 &6 07 10 01 HITS4IE 10T 15103011 XEEE 4 ERETET BRI ST SEE I DORT A 1 44 | 50047 440 GOl 500 05 6075900 I R EN

TUZ [1231231231231|2312/31 1(2(a1 2a[1 (21X 23(1 (2312 271231291

al a1
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STha-1 SThed ETM- 18

ALIGA nurmber
ALIGY nurnber AT

AL3ET
AL Ty i ALI3E7

AL3s3 BLIZ# Eroadbanc

Widahand
TGS vala
TUG2 vale | Tuz
T Z walus
1.11
(D). GRP GRP
GRP

15



Subrack and Unit Group
MS3-SRC- 1,2 GRP
MS-3-BSSU- 1~10 GRP
PSA- 4~114~19 -DTU- 1.2 GRP
PSA- 4~11,4~19 -STM1- 1~9 GRP1
PSA- 4~114~19 -STM1- 11~19 GRP2
PSC- 4~11.4~19 -DTU- 12 GRP
MS-3-SRC-1= MS-3-SRC-2=

MS-3-SRC-GRP=
(2). Multiplexing Section Protection MSP Address

MSP  STM-1 STM-4 STM-

16 MSP MSP
MSP
Subrack and Unit GROUP Port
PSA-  4~11,4~19 MSP 1,3,5,7,9,11,13,15,17 1-4
-STM1

PSC- 4~11,4~19
MSP 1,3
- STM16,STM4 - 1

MSP PSA-1-STM1-1-1 = PSA-1-STM1-2-1 =
PSA-1-STM1-MSP1-1 =

(3. Rack Top RT
RT

16



MC-1-RT-11, 2341, 2}

\—auﬂ

port number
unit number
rack-top nurmber
subrack number

subrack
AUX1
Port numhber Auzi
1 = rack-top battery input 1 = battery input &
2 = hattery input B
2 = rack-top fuse array 1 =fusel
2 = fuse 2
(4). Fiber Address CABLECEQ CABLECTIM
INTFCEQ
Subrack Subrack Unit Unit Port Number
Type Number Type Number
OLU 1~4 BSFI 1~5
MS 3
BSSU 1~10 BSFI WP
PSA/PSC 4~1lor 4~19 BSIU 1-10 ECI 1.2
(5). Main Controller MC Entity Address

17




Subrack Subrack Unit U nit Port
Type N umber Type Number N umber
M PU 1
MC 1,2
M SU 1
LHU 1,2 1~-12
ARU 1
PSP 1
(6). Matrix and Synchronization MS Entity
Address
Subrack Subrack Unit U nit Port
Type Number Type Number Number
SRC 1,2
MS 3
BSC 1,2
OoLuU 1~-4 BSFI 1-~5
1-10 ECI 1-6,
BSSU BSFI W,P
STU 1,2
(7). Port Subrack A PSA Address
< PSA  Physica ID
Subrack Subrack Unit U nit Port
Type Number Type Number Number
PSA 4~11 or SRC L
4-10 DTU 1,2
BSIU 1~10 ECI 1,2
1~9,11~19 1-4
STM 1 SRPL
ORP2
M SP
1,3,5, 1-4
7,9,11,13,1
5,17
Iy 1-8,11~18 1~4
< PSA  Signd ID

18




AUGT AU TUGS3 TUGZ TU1Z
AUG#1 A4
TUG3#1, TUGZ#1, TU12#1,
TG 3#2, T G2 #2, T 1zZ#32,
TIIG 343 TG 2 #3, TII1Z#3
TG 244,
TUI G2 #5,
T2 #6,
TUGZ#7
T3
ATTE#],
ATUTSHI,
ATT3#3
(8). C Port Subrack C PSC Address
< PSC  Physical ID
Subrack Subrack Unit type Unit Port
type numb er number number
PSC 4£11 or SRC 1
4+19 DTU 1. 2
BSIU 1£10 ECI {1, 2}
STMIL 6 18 1
SRP1,
SRPZ
MEPI,
MEP3
STH4 1£8 14
MEPI, 14
M SP3,
MEF3,
MSPT
<> PSC Signa ID STM-16
AUGA AUG1 TUG3 TUG2 TU1Z
ATTGaA#1, ATT4 4c
iggiz? ATTG1#1, ATT4
A TTCrasg | SRS 1HZ, TUG3#1, | TUG2#1, | TU12#1,
ATS1#3, TITG3I#2, | TITG2#2, | TIT12#2,
AT G 1#4 TITG3#3 | TUTG2#3, | TUT12#3
TITG2#4,
TITG2#5,
TUGZ#E,
TITG 247
TIT3
ATT3#H],
ATTIHZ,
ATT3ES
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1.12 Cross Connects

(1)

<> Cross Connects
<> Uni-directional
Y = B
<> Bi-directional
A > B
L -« B
< Bridge DAC$4/4/1
A > B
>

< L oopback STM-0 STM-1

20



<>

Uni-Directional Loopback

Lo g
Transparent Bridged
L oopback
A, = B
by g
Rollover

I N B =

—>» B
<—— B

Both Directions of Bi-Directiona

Single Direction of Bi-Directional

OO0 F F

E
B

00k I

—>
%
—_—>

=]
=]
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Nontransparent Bridged
L oopback
AlE
o | I ]
- |
A —> B
5 A E
D JE—
D €&——
Connect
Bridge & > B
A e B
D
O <——
Roll
A — 3 B
A =
o — |
D <




(2)

0o I
/HA
m

Disconnect

Single Direction of Uni-Directional

A —>» B

Bridge A —>
g .
[ S—
A —» b

MONE MONF MONEF

>
D
<> Broadcast
oY = B
F———=»
L= D
DACS4/4/1
E F
<>
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Monitoring Test Access Connection




1y

thy

MONE

DACS 4/4/1 System
| A-Direction

|

TP1 TP2

vty

Test Access Port

.

MONEF

v

F-end

B-Direction —

DACS 4/4/1 System
] A-Direction

et

»r

L

tiv

T4

Test Access Port

—P
<4 B-Direction

MONF

DACS 4/4/1 System
] A-Direction

?

1Tt

Test Access Port

Split Test Access Connection

SPLTA SPLTB SPLTAB SPLTE SPLTF SPLTEF

SPLTA

E-end

T

DACS 4/4/1 System

A-Direction
< | ’
+ B-Direction |_

| TP1 | TP2 |

Pt

Test Access Port

Tw
g

v

1)

23

SPLTB
DACS4/4/1 System
_| A-Direction |
F-end
J‘B—Direction | v L |
| TP1 | TP2 |
Test Access Port



SPLTAB

SPLTE

| A-Direction AlS
E-end
<+ B-Direction

DACS 4/4/1 System

[ e | e |
Pt

Tiv

Test Access Port
SPLTEF
DACS 4/4/1 System
> A-Direction )
E-end — F-end
<4 B-Direction 4

[ ]
vtovt

Test Access Port

L oopback Test Access Connection

DACS4/4/1 System
| A-Direction |
E-end < | F-end
<+ B-Direction * | \ 4 | &
| TP1 | TP2 |
Test Access Port
SPLTF
DACS4/4/1 System
> A-Direction
E-end AlS F-end
4 B-Direction —
TP1 TP2
Test Access Port
¢
E F
AlS UNEQ
LOOPE
DACS 4/4/1 System
) A-Direction AlS { |
E-end F-end
<4+ B-Direction <
| TP1 | TP2 |
Test Access Port
1.13

24

v

E-end

) AlS
<4 B-Direction

Alarm Indicated Sig

LOOPF

na -

DACS4/4/1 System

A-Direction

Tiv

[ e | e |
Pyt

Test Access Port



1.14

STM-1

STM-1

TUGS
< TUG3s
< TUG3s
>

TUG3s

OAM&P

Transmission Provisioning

STM-1
X
STM-1
TU12
TUG3
TU12s
TU3s
TUl2s TU3s
Fiimt
LTI
Loz | [ | [ sa |

{__m:::} fw:}

i

| TUGE )

oy
TUGZ
jott

Tz

wl
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1.15 Performance Monitoring
(1). VCA/V C4-
4c
Thresholds
((Threshold Crossing Alert (TCA)

).

< Background Block Errors-BBES
< Errored Seconds-ESs

< Estimator value

< Severely-Errored Seconds

< Unavailable Seconds

26



1.16 Alarm
3.

< Prompt

< (Deferred)

< (Information)

4). Alarm Indicators

(5).

(6).MDIsand MDOs

< MDIs MDls
MDIs
< MDOs MDOs

MDOs

27



1.17
D).
< BSFI BSFI BSSU BSC
MS
BSSUs OLUs BSFI

< ECI ECI BSIUs
MC MS BSSUs 622Mbits

(2).
<> OLU to BSSU BSSU
OLU

111

[
LOOWRE ¥
3]

E

9
P,
Y

3 *[E:|

|-

BSSU

S ooommmmm
B

BESLI
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< BSSU to BSIU BSIU 2 1

BSIU 1-32 2 BSIU
33-64
’ ) il §
1] B
B H
; : g :
, B B
-B:P MES
"'EJL— t;.. HE- 21E il i!
2 - : I H
' 8 B
B 8
a 2
X 1

2. WaveStar ADM16/1

2.1
WaveStar ADM16/1  DACS4/1
PDH DS3 El1
WaveStar ADM16/1 G702 G703
2.5Ghits STM-16
STM-16 ADM Add-Drop Multiplexer Terminal Multiplexer

Local Cross Connection
QF ECC
/DCC ADM
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VC4 VC12 Time Slot
Assignment -TSA VCs
Time Slot Interchange-TSI 2-1 WaveStar ADM 16/1

System Controller

NE

ITM
System F ower &
Control Timing

Tni" from all parts

emige] 2 Nhits [ o ] S5TM-16 BoosterPre
,,“r Cross - "‘ EMLI '@' A mplifier '._@_FL
T ~ F Connect :
R a— 34 Mbits | "
I A voasnz Lol st | & = E
B ’ IS b
g ] 45 Mbits i T MNOETHCTR o
ri 4 FML q—@—p L
:i: d dr.!'JI ! E-:SDG
el STM-O [ S pecial
E ,,i':'r Fumreﬁ.ons
I {
F ] 140 Mbits ;
5 tfipe] ¢
g STH-1 P
Fig 2-1 Basic WaveStar ADM 16/1 Architecture
2.2 /
. STM-16 ( 1 x 10%)

< SI-L 16.1/1B (1310 nm, 10 to 24 dB G.652)

< SI-L 16.2/1 (1550 nm, 10 to 26 dB G652, 10 to 26 dB G.653)
+ SI-L 16.2/1B (1550 nm, 10 to 24 dB G652, 10 to 25 G:653)
< SI-L 16.3/1 (1550 nm, 12 to 28 dB G652, 12 to 29 G.653)

<> LPBA-U 16.2/1 Booster (F1 and F2 bytes) Pre-Amplifier for
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bridging ultralong distances (up to 160 km).

(2).
<2 Mbit/s
2 Mbit/s

<> 45 Mbit/s 75 ohms;

<> STM-1 75 ohms;

2016

< STM-1

3).

(4).

R

Tributary interfaces

. 75 or 120 ohms
: Shelf

24 x 45 Mbit/s

x VC-12.

/ ;
2016 x VC-12.

Operations interfaces

LEDs

Q

Bandwidth management

VC-4

VC-4

payloads

64x64 VC-4s

31

378 x 2 Mbit/s

12 x 45 Mbit/s  ;

4x STM-1 ;

4x STM-1

VC-3,VC-2

grooming

63 X

VC-12



< 2016x2016 VC-12

< MS-SPRING
(5).
< 1+1 MSP
< SNC/N(Non-intrusive) VC-4,VC-3and
VC-12 SNC
VC-4s SNC
< MS-SPRING Multiplex Section Shared
Protection Ring
< VC-4s MS-SPRING
MS-SPRING 16 NEs
< STM-1/STM-0 MSP
(6). Equipment Protection
< 1+1 CCUnit  PT Unit
< LN 2 Mbit/s TRIB Units (N max. = 8)
< 1+1 34/45 Mbit/s TRIB Units
< LN 140 Mbit/s  STM-1e TRIB Units(N max. = 4).
(. Element Synchronization
< 2048 kHz 2048 kbit/s 64 kHz
< 2048 kHz 2048 kbit/s 6312 kHz

<> Stratum-3
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2.3

<>

<>

< ETSI SSM

8).

Zone-4

I T T D S S S

(2).

(G821)

NSAP

STM-16 REG (SLM-16 or PHASE LR-16)

ow V10/V11 (E1 or E2 bytes access)

(F1 and F2 bytes)

Point to Point Terminal Application

W gwe Star™ W gwe Star ™

S Th- 15
AD W 16/1 ] fEG. (T ADM 1501

End Terminal End Terminal

TRIB.

(2).1+1IMSP
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CABLE PATH A QI OR KING)

O e 8

= i ] » ey
: N gveStar™ - gy eStar™ :
TRIB. : AD M 164 ADM 161 1
. 1
_L End Terminal g CABLE PATH B(FROTECTION) End Terminal _:_
SThi- 16
3. Linear Add/Drop Application
Linear AL M 2 Fiber Al'M Linear ADM
SThe-16 SThe- 16
Wl ye Star ™ o @ o igveStar™ b @ o Ul e Star™
ADM 16 AD A 168 AD M 16M

l.i I..........i [........i

TRIB. TRIB. TRIB.

(4). MS-SPRING Application

.ﬂ’i,;——-——*“ -ﬁ:ﬂm

[,

STM-16 RING

THIR
i L
Al 10

AL

LT
HRIR T

ikl

].....l

IR AT,

5). Hubbing Application



THIB

o w s
/T

il WS | EThA-1
AR BT — & AR

C ) \m

ETRA8 I.[

TRIB

(6).

F=-=-
2.4 Subrack Layout
WaveStar ADM 16/1 9 9TAD
/ I/O Box SC
CC LS TRIB

PT

I IO Box |

Fl
T
S5 [ L THIT | TQ|T T T T TI|T [ L 1
[ [ 5 RIR|IR JR]|] B R1RE [ [ =]
1 | | | | | | | | | 2 2
EJB | E | B E E|BE E | B
11213 |4 2 =] 7 S = F
T
2
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2.5 ITM-CIT

ITM-CIT
SDH NE CIT
Windows95/98/NT —4.0
CIT NE
NEs
2.6 Events Management

(1).
(2). NE

4 (PROMPT)

4 (DEFERRED)

% (INFORMATION)
(3).

NE
ITM-CIT
3. ITM-SC
3.1
ITM-SC (EMS)
SDH
Back-up EMS
EML domain

SDH NEs
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3-1 IT™™ Element Layer

Network Layer

Service Management

Service Subscription Service Impact

ITM-NM ————» B\EWelQV LTS s

Filtered Alarms
Configuration Information

Network Circuit Design

ITM-SC

ITM-XM ———» BEERERRYERER N E

Raw Alarms
Configuration Data

Add-Drop Multiplexers
ITM-CIT BEEIYERESE e <—|  Network Element I Lightwave Terminals

Digital Cross Connects

NE Provisioning Commands

etc.
Fig3-la ITM OVERVIEW
ITM-SC - Multiplexer Element Management
ITM-XM - DACS Element Management
ITM-NM - Network Level Management
ITM-SC SDH
ITM-NM ITM-SC ITM
ITM 3-1b
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| TM-NM/XM 30

= — — ‘_:,.' Workstations
Ethernet ~

WS DACS
WSADM16/1 SLM-2000

Fig 3-1b Deployment Scheme

3.2 ITM-SC
I'TM-SC
SDH
I'TM-SC
Element Management Level- EML
Subnetwork Management Level-SNML Optional
Graphic User Interface-GUI

) EML Q3
ITM-SC

NML EML

& EML NE
ITM-SC

< EML NE

ITM-SC
& EML NE
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NE

<-EML
< EML
<-EML SDH
(2) SNML
<> SNML EML
ITM-SC
<> SNML SDH
<> SNML ITM-SC EML
SNML  ITM-SC EML
< EML SNML SNML
EML NEs
(3 Graphical User Interface
ITM-SC

GUI
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< GUI

NEs
& NEs
&
< I'TM-SC
&
< Workstation X-Terminal
< GUI OSF/MOTIF

(4)
<> The Q3 Interface Towards SDH NEs
ITM-SC Q-LAN
LAN GNE
DCC

< The interface Towards NML

I'TM-SC NML I'TM-NM
TCP/IP 64Kbits

(5) Management Information Base MIB

(MIB) MIB
sc

40



(6)

I'TM-SC

ment Information Base NE MIB

<~ NE MIB ITM-SC
NE  MIB
<~ NE MIB ITM-SC
NE
(7)
ITM-SC
NE
ITM-SC
(8)
ITM-SC
ITM-SC
GUI

9)

Performance Monitoring-PM

PM
GUI 15 24

41

MIB

MIB Manage-

MIB I'TM-SC

Download MIB
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< NE

< 1TM-SC DCC/DCN

< ITM-SC NE ITM-SC
< Error Second-ES
Severely Error Second-SES Unavailable Second-
UsS Background Block Error ITM-SC PM
NE

4. ITM-NM/XM30
(The Integrated Transport Management-Network Management / Cross-

Connect Management)

4.1
ITM-NM NML SC XM EML
Lucent

SDH WaveStar(WS) ADM16/1 WSADM4/1 WSDACS
WSOLS80G LineRepeat LR-16/4 I TM-NM

3-1b

(D). NE

I TM-NM NE

DXC

ADM

).
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VC-12 VC-2 VC-3 VC4 STM-1 STM-4 STM16

(3). (Fault Management)
ITM-NM
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