90
90

8

Redback

19 8
20

25

SDH



PDH

PDH

SDH IP
RedBack
SmartEdge 800
STM-16 2.5Gbps
El DS3 STM-1 STM-4 SmartEdge 800
TDM
IP
RedBack SDH TMNS
SDH Redback
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RedBack

RedBack SmartEdge 800

RedBack NetOp SmartEdge IP  Ethernet

RedBack SMS

90. 0 -

900820 " Net wor k Management I ntro
Net Op Features I ntroduc
Net Op Operatios Guidanc

" Group Workshop

Net Op Operation Exerci se

| P Net wor k

90. 0O Net Op Operation Exercise
" Group Workshop

90. 0 Broadband RAS-SMS I ntrod
" SMS Product and Feature
" SMS Applications
"I P/ Et hernet Basic & SES8O
"I P Basic Protocols and

duct i
ti on
e

uctio
s | nt

o I P
Appl i



" SE800O0

Basic Protocol
Net wor k

| P Features

|l ntroducti on

Et hernet
Et hernet

" SE800 I P Applications
90. " SDH Technology I ntroductji
" SDH Basic
Protection
"Synchroni zati on
| ntegrated Networ k Mana
" Snart Edge 800 & Smart Edg
"Introducti on
Net wor k Applications 1| n
90. & Design Cr

" SDH Pl anning

" Traffic

Pl anning & Design Steps
Net wor k Analysis/ Depl oy
" Optical Li nk Design

Anal ysis and Net

90.

—

s and

gemen
e 100

trodu
I ter.i

me nt

wor k



NetOp

( )NetOp SmartEdge

NetOp SmartEgdge Client/Server

Redback NetOp SmartEdge SmartEdge
NetOp
SmartEdge

- SmartEdge GUI
- ( )

- ( )

- PM ( )

- Secure Socket Layer (SSL)

- TCP/IP

- Oracle

- ITU M.3100 MIB

- (SmartEdge 800) NetOp MIB
- CORBA

- Proxy



1.NetOp SmartEdge

— Windows NT 4.0
- JRE122(

— Pentium 1

— 5MB RAM * (
- 4 GB

2.NetOp SmartEdge

(50<=Nodes<=250 nodes)

— SUN Solaris 2.8

- JRE 122

— Oracle 8.1.6

— SUN Enterprise 420
- 4GB RAM
- 2x18GB

- Quad CPU

(D).

— SUN Solaris 2.8

- JRE122

— Oracle 8.1.6

— SUN Enterprise 420
-4 GB RAM
-2x 18 GB
-Quad CPU

(2.

— SUN Solaris 2.8

- JRE122

— Oracle 8.1.6

— SUN Enterprise 6500
- 20 GB RAM
-2Xx 18 GB
- 20 CPUs

* 15)

(

NetOp SmartEdge

NetOp )

( NetOp

)



()
NetOp SmartEdge

NetOp SmartEdge
NetOp
SmartEdge
NetOp SmartEdge Oracle
()
NetOp SmartEdge SmartEdge
TDM
(Topology Inference
Engine) “ " NetOp SmartEdge
- TDM
1+1
()
NetOp SmartEdge
NetOp SmartEdge
SmartEdge
( )OAM&P

NetOp SmartEdge SmartEdge
(CAM&P)



NetOp SmartEdge

[BLSRS]])
- DS-3

- NetOp SmartEdge

NetOp SmartEdge
(Connection Management)
(Alarm Management) (Network Topology)
(ChassisView)

(Alarm Management) (Correlationviews)

(Topology view)

(Chassis View)

( )NetOp

NetOp NetOp SmartEdge

NetOp

-10-



NetOp

State-machine

GUIs
APIs OSS
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Redback SM S

Redback SMS

SMS

Redback SMS

Redback SMS

1. SMS 10000

;SMS 10000

2.5MS 1800 SMS 1800
NSP

3.SMS 500
SMS500

1800

-12-



SMS 1800

(POP)  SMS 1800
(DSLAM)
(CMTS)
SMS 1800
IP
SMIS 1800
IP SMS 1800
2eoes of Swbsoribers aeeas of Nehwarks

.......

Lonsumen

Supbscriber Managemen! Spstenm

SMS 1800

xDSL,

(FTTC)

SMS 1800

ADSL, SDSL, IDSL, HDSL, VDSL,

-13-
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SMS 1800
SMS 1800
SMS 1800
SMS 1800

SMS 1800
SMS 1800
RIP OSPF BGP4

TELCOCENTRAL DFFICE SERVICE PROVIDER
OR CABLE/WIRELESS SUPER=POP
HEAD=END

Riesidential Rk 545 1300

SMS 1800

4 IP
SMS 1800
SMS 1800
context - -
" (re-profiling)" "
sling)”
5.

-14-



SMS 1800
context SMS 1800
SMS 1800
(L2TP) - LAC LNS

ml1|.r|rr:":':"_ H.:-EgiE“nd ' '
D -}

st dbat 1411 110
WIRELESS

Wittless
Head<End

Il e
EackDane

SMS 1800

|SP SMS 1800 (

SMS 1800 IP

-15-



Rirsindi ntial o
TeR G TR

Small Business
of Bramch Office

MULTIPLE MANAGED SERVICES

Corposate Metwark Access

roadiard
Inhedned Aiceds

Regional Diata
Metwiork (051, Cabile,

Premiu e
Wiewhi-ss, oic] Emium Content

of Serdoes

Service creation amd delivery by Redback SMS

SMIS 1800

[ L2TP
L2TP

SMS 1800

SMS 1800 context

ISP context
context

Residential

Sl Busimess
of Bmanch Office

WHOLESALE ACCESS AND SERVICES

Coeporate
Metwork Arcess

v

-,
Carmet of Cabda

O ates Hatwork Red back SH5 800

kegional
[t Metwark

Delivery of wholesale access

I
and services by SMS 1800 RADIIS

L Bedback SM5 | AsA Senver

| R ——

(RAS)
POPs -

-16 -

/



1800

RAS

L2TP

PPP

POP SMS
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IP VolP VPN

VolP (Voice over Internet Protocol)

( PSTN Public
Switched Telephone Network )
( Circuit Switched ) (PBX)
(CO)
Voceova IP VaP P
VoP
Vaceove IRVaP)
Intemet
1.VolP
TimeSat
16Kh/s V
oP TimeSat VaP
jpess
VaP
pess
VolP
2.VolP H.323
1996 ITU-T International Telecommunication

Union- Telecom munication Sector
H.323 VolP H.323

-18 -



H.323

VolP
H.323
H.323 H.323 H.323 Terminal
H.323 H.323 H.323 Terminad
H.323 H.323 Gateway H.323 Gatekeeper
H.323 MCU Multipoint Control Unit

H. 324

H. 323

Speech

H. 320

H. 321

H. 321

H.323

H.323
H.323

H.245

-19-

H.323




Q.93UH.225

H.323
(RTOS) RTOS
/
3.
H.323 Q391 H.225
Q931 ISDN
VolP
H.323
Q.931 (packet) (information element)
Q.931 H.323
H.225 H.323
(gatekeeper) H.225
Q.931 H.225 H.245

Q.931

(capability)

-20-



(RTPIRTCP)
4,

(ASN.1)
H225  H.245
X.601 ASN.1

H.225 H.245 ITU
ASN.1

RTP RTCP H.323 RTP
(UDP)
RTCP

H.323

Q931 H.225
H.245 Q931 H.225
ASN.1 X.691

RTP/RTCP H.245

H323 Q931 H.225

Q.931
H.225 Q.931
“ o H.225

H.245
Q931 H.225
Q931 H.225 Q.931
H.225

Q.931

-21-



H.323 ASN.1

ASN.1
X.691 (PER)  H225 H.245
X.691 ASN.1
ASN.1
X.691 X.691
RTP/RTCP H.323
H.323
H.323
RTP/RTCP
6.
RTP/RTCP
RTP/RTCP
RTP/RTCP RTP
H.245
RTP/RTCP
7.VolP
@
| P
@
|P
PC GW VP

ALTEL ALTEL

-22-



©)

I'TU-T H323
10BASE=T PC

8.VolP
Radicati Group
(Voicemail)
IDC
(China Mohile)
(UMS)
?7? UMS
(
VolP
VolP
Frost & Sullivan IP
TeleGeography ?2?7?
IP

4

-23-
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VPN Virtud Private Network

1. Oneszedoesnot fit al AT&T

2. Cutting Costs

3. Controlling Communication

priority connectivity
4. Achieving Connectivity

(Virtua )V PN ” 7 VPN
VPN Tunneling
Encryption and Decryption ; Key
Management Authentication
(Internet)
Intranet (Extranet) (Remote Access)
Internet

VPN

=24 -



& F VP 3% Internet/ Intranet/Extranet/Rancte
Acoess M MR £ oM —RE

=£|¥

Metworl
Manager

VPN

Strategic Networks VPN
60%
VPN SOHO

I ntranet extranet VPN

-25.-

SOHO
POP



24

intranets  extranets | nternet
Internet
any-to-any

Web

VPN
Web
(LAN
xDSL  cable modem)

VPN

VPN
Infonetics VPN
VPN ?7?
100 Gartner Group

IDC
27

Gartner Group

(Telecommuter) ?7?
VPN

-26-



SmartEdge 800
SmartEdge800  SmartEdgel100

SmartEdge800  SmartEdgel00

TDM SDH
IP
ADM (MS-Spring)
(SNCP)

SmartEdge300 SmartEdgel00 :

SDH STM-16  STM-1,
STM-16 WDM, E3/DS3, EI/DS1 , 10/ 100 BaseT
Gigabit , SmartEdge800 STM - 64

SDH

,SmartEdge300 SmartEdgel100

IP
SDH IP
SmartEdge800
SmartEdgel00 1+1
basics SDH
A B
SmartEdge800
DS3
SmartEdge800 19

23 ( )

-27 -



SmartEdgel00

DS-3

SmartEdgel00 19
23 (

SmartEdge800 SmartEdgel00

TDM
TL-1 CLI TDM DATA
JAVA
SmartEdge300

SmartEdgel00

SmartEdge800  SmartEdgel00

SmartEdge 800  SmartEdge 100

- STM-64

-28 -



- STM-16

- STM-16 WDM

- STM-4

- STM-1

- E3/DS3

- E1/DS1

- Ethernet

Gigabit Ethernet
SmartEdge 800  SmartEdge 100

- TDM Transport

- Ethernet

- IP Routing & Forwarding

- ATM VC viaMPLS Encapsulation

- Frame Relay via MPLS Encapsulation
- Vaue-Added Data Services: CoS, QoS
- Diff Service, and VPN

Cross |
Carda L]
e y Y
|

SOMET Tirrirg

Ethernat
e P Hps 4
0S3

Thee SrveartEdige-00 s a Rily meshed,
ronbiocking packet switch & TOM
¥ retvearking equipment

with Java KNS,

Card B -
FLicH 0
106 s;:,c

(5=

SONET Timing

SmartEdge 800  SmartEdge 100

e SmartEdge800 HO
192*192 VC-4 576*576 VC-3
e SmartEdgel00 HO

-29-




128*128 VC-4 384*384 VC-3
e SmartEdge800 SmartEdgel00 LO
DSI/EL 672*672VC1l  504*504 VC12

. A/B

* MS-SPRING, SNCPfor STM-n

e 1.4 for E3/DS3 (SmartEdge800)

» 1.2 for E3/DS3 (SmartEdgel00)

1.1 for E/DS1 ( (SmartEdge800 and SmartEdge100)
. ASIC

. ASIC
. DC/DC

» SmartEdgel100 AC/DC

. SDH

. STM-n STM-n

NEBS Level 3 UL1950 ETS 300019

SmartEdge 800  SmartEdge 100

1 A B
HO LO Power
Pc (ASIC)
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STM-1

STM-4
STM-16
STM-64
STM-16 WDM
Ethernet 10/100
Gigabit Ethernet
E3/DS3
E1/DS1

Video

-31-



DS In
OCem OCem
Eibrermet Yiden Viden, Eihermei
i Major Data Paths
PHY PHY ; PHY PHY
and /O Interfaces
i MUK
JeMdux il
"
¢
TOM Switch Fabr TOM Switch Fabear:
2 Ol Limks 120048 Lidks
Serial Cumss
o1l
Ligks
RORAM o RIRAM
Tmific Card i ] Traffic Cand 11

1

8]
Interfiices ——gan lnteriices
o Fan & Alarm Card Lo
Inierfce — i
nierfices Inizrfaces

SmartEdge800  SmartEdge 100

SDH/SON ]

)

SDH/SON
A 32-1001s /)

100| s
Long Hual 10GP/s—40Gb/s ” J Redback Product
” / Fit
. 2.5Gb/s —10Gb/s I
Regional
) . Business Park
g SBUS'/;;SS Ring BUS, Ring /Residential
(SDH/SONET 2 Optical 4- 321s
155M/s -2.5Gb/s

Local

[ / STM-1, STM-
4, STM-16, STM-64
® OCCS STM-1, STM-4, STM-16, STM-64

-32-




SDHISONE
Rings

Video Distribution
Headand

TELCO

SDH/SONBET

SDH/SONE

SmartEdge
NODES
Packefs
[~
LAN |- SDH/SONE
- Rings
IP security

Traffic Condifizning

SmartEdge

SDH/SONET
Rings

- VPN

-33-




a
Core- Regional End- End-User
Office/POP Office/POP Office
Data &> i -
Network
Transport

MNetwork

TOM
Product
ADM
- No end-end traffic . Inefficient bandwidth *Multi technologies for
management utilization Data and TDM se_rwc.es
« Traffic hand-off to » Traffic hand off to mid- *Standard connections
core routers and size routers and ATM (DS1/DS-3)
ATM via STM1/0C-3 «Several network
and STM4/0C-12 management systems

SDH Multiplexing Structure

Conventional mapping

E4

pss ]—,} oo W

E3

Alternative mapping

Ds2 — vc2 [ 1u-2
Bl — vcaz ¥ 1ua2
DS1 — P ve-11 [¥ Tu-11

VC = Virtual Container - payload + path

TU = Tributary Unit - VC + pointer (l.e. VC can mover relative to
TUG = Tributary Unit Group - group of identical TU

AU = Administrative Unit - VC + pointer (same as TU)

AUG = Administrative Unit Group - same as TUG but with

STM = Synchronous Transport Module

ITUT-G.707. SmartEdge 800
SmartEdge
800 12

-34-



STM-16 AU-3

AU-4 576 * 576 AU-3
192 x 192 AU-4
SmartEdge AU-3
AU-3 AU-4 SmartEdge
AU-4
VC-4-4c  VC-4-16c
SmartEdge VC1UVCl12
VC11/VC12 504 x 504 VC12 252 x 252
VC12 LO
HO LO

EV/DSVE3/DS3/STM-1/STM-4/STM-16

SmartEdge
VC-3xc(x=2t048) VC-4-yc(y=11t016)
SmartEdge 800

STM-N STM-N
DS1 E1 DS3 E3 SIM-1

STM-n

-35-



STM-N

270 = N calumns (bytes)

a3 ]

9

j 9 =M . 261 % N i
B Y
Section overhead
/ SOH
0
4 Administrative unit pointer(s)
9 rows
STM-M payload
Section overhead
/ S0OH
_¥
T1618000-05

SmartEdge800

(SDH)

® 21 x E1 cad

® 28 x DS card

® 12 x DS3 card

® 12 x E3 card

® 4 x STM-10 card
® 8 x STM-1o card
® 4 x STM-40 card
® 1 x STM-160 card

~r~i

(PDH)

& Trib./ Trunk Card

Fans, Cable Manageme

Connecior Spaces

5 & Trib./ Trunk Cards
1ent and

Extra

xXo-g

NO-A

=

Tributary Cards:
HC-48
n-12
Crigalbvit Ethernat
D3

S U/DS1

MPS




SmartEdge800 SmartEdgel00

SDH

| 1 cma - - .
Ingress l(){'—n to . Pointer ' Parallel  'STS-1 "parallel  'STS-24  Frame 'Egress
Port PHY 1 §78-24 | Justifier| Data Z.i|1'.-L:~'|t':n:~'5('un:ccl]IJata Links | to OC-n |1'n|‘n:;|::u:|l’nrl PHY
Dsn I Framer i Total BW: (Total BW:  Demapper, I Dsn

0C-48/card OC-48/card 0OC-n

;D!
ﬂp

576 X 576 8T8-1
Non-Blocking Switch

[ STM-n SDH VC-3VC-12

SmartEdge 100 TDM/Packet Architecture
VC-3/VC12 STM-n

o E3/DS-3 VC-3 EUDS1
VC-12VC-11 VC-3 En/DSn
VC-3 VC-3 STM-n

-37 -



® Redback

o
[ e —

Redundant System Communication

I..I___.I.J I..I___.I..I i‘l

|

| | Links at 422 Mbps between the |

| | CPUVXC cards and each tralfic card, 14

I d | ——a——
Ethernet PHY s

SmartEdge 800  SmartEdge 100

aBITS

b.

C. Stratum-3
d.

BITS El DS1 BITS
DS1 1.544AMHZ
2.048MHZ 8K

-38 -



120 DS1

STM-16 ADM

(Straum) 3

Stratum 3

-39-

El
100

4.6 ppm

Stratum 3

3(Stratum 3

Stratum



SmartEdge800  SmartEdgel00

XC_A
'‘WBITS IN (DS1)
LINE_GLK (155MHz) Clock
BLL Clock SYSTEM CLE_A
Stratum3 Sel Dirivers
XC B
‘B'BITS IN (DS1)
LINE CLK (155MHz) Clock
PLL Clock SYSTEM CLE_B
Stratum3 Sel Drivers

SmartEdge300 SmartEdgel00
(Jitter)

BITS
ITU-T G.783, G.813, G.825 and G.823

ok
n

- o ..
SB .
— 1,544 rdt

BITS
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1+1 A/B

o ASIC
® BITS
® SDHHO LO TDM
o
()
(] 50ms
()
2 STM-n
() MS-Sprint
® SNCP
® 1+1Linear
(] 50ms
o
3 DS1/DS3/EVE3
® (1+1) E1, DSI; (1:4) E3, DS3
() 50ms
()
4
SmartEdge300 -48V
(A B) SmartEdge800
A/B

DC/DC
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®Poo o

-48V Battery
Circuit Breaker

g

‘B’ Feed

{D Battery 'CD
{D Terminals (D

B

Backplane
(Rear view)

Circuit Breaker On Top of Bay
. 4BV - A
. A8V - B

Power Pins
On HS3 Conn

All Cards

Frant

Connector

SmartEdge800

SmartEdgel00

-42 -
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SmartEdge800  SmartEdgel00

N

SO Q0 o
1

SmartEdge800  SmartEdgel00

a Ethernet 10/100
b.RS-232

Ethernet  RS-232

e CLI
* TL1
« SNMP
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« AVA

RS-232
DCC

;

M RS-23:
WAL Seral
Lriver Diriver

Forwarding
Engine

In-Band
Management

ME SNMP
':| |cu

'{g Ghanne
PRP Elelsy

oo

rarface
Layer

SmartEgde800 SmaetEdge100

SmartEgde800  SmaetEdgel00

SmartEgde800  SmaetEdgel00
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PooX
TN ES

Cable Management

Fam & Alarm Control Tray

fa
-48V
CPU
LED
LED

oo - F
X [emperature _ B
¢ Sensor " B Ae e
; - i "'[ |

Fan Alarm FAILURE
3 [emperature _ *
E Sensor A'ﬂ””|acm}a
B i T
SDH
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1980 PDH

1986 3 ITU-T
SONET
SONET 7 CCITT SDH
SDH
1988 CEPT
STM-1 155.520Mbps SDH
Ix270
PDH SDH
PDH DSO0 64Kbps DS1
1.544Mbps DS2 6.312Mbps DS-3 44.736Mbps DS4
274.176Mbps 4
DS1 DS2 7 DS2 DS3 6 DS3
DS4
PDH 4 DSI1E DS
2E 4 DS2 DS3E 4 DS3E DS4E 4
DS4E DS5E PDH
PDH
Mbps
PDH
0 0.064 0.064 0.064
1 1.544 2.048 1.544
2 6.312 8.448 6.312
3 44.376 34.368 32.064
4 274.16 139.264 97.728
5 -- 565.148 397.2

PDH SDH SDH
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FLH Terminal =1 M-N

S0OH multiplexer
Termina multiplexer PDH SDH
STM-N ADM Add-
Drop multiplexer STM-N
ADM STM-N
STM-N
SDH PDH
PDH SDH
ADM
ATM
SONET  SDH
SONET SDH SONET N
STS1 STSN
STS1 51.84Mbps STM-3c  155.52Mbps
3 STS1 STS3c OC-N
SDH STM-1 STM-N n
OC-3 155.52Mbps OC-12
622.08Mbps 4 OC-3 STM-1 155.52Mbps STM-
16 2,488.32Mbps 16 STM-1
SONET OC-1 OC-N N
3 SDH STM-N n STM-1 N

4 SODH  SONET
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SONET signals Bit rates Equivalent SDH signal

STS-1 0c-1 51.84 Mbit/s STM-0
5753 0c-3 156.52 Mbit/s STM-1
STS-9 oc-9 466.56 Mbit/s
5T5-12 oc-12 622.08 Mbit/s STM-4
STS-18 0c-18 933.12 Mbit/s
STS-36 0C-36 1244.16 Mhbit/s
5TS-48 0C-48 2488.32 Mbit/s STM-16
S5TS-192° OC-192 9953.28 Mbit/s STM-64

SDH
SDH ITU-T G.707
x1

AUG u-4 VC-4 139.264 khit/s

44.736 kbit/s
34.368 kbit/s

6312 kbit/s

2048 kbit/s

1544 kbit/s

C

Synchronous Admiistrative Administrative Tributary ~ Tributary  Virtua Container
Trangport Unit Unit Unit Unit Container
Mode Group Group
SDH STM-1
Cll Ci12 C2 C4
Container PDH VC1 VC12 VC-2
VC3 VC4 Virtua Container Path
Section TU-11 TU-12 TU-2 TU-3
TUG-2
4xTU-11 3xTU-12 1xTU-2 TUG-3 7xTUG-2 1IxTU-3
AU-3 AU-4 STM-N

NxAUG+SOH Section Overhead
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SDH

SDH Path
Multiplexing Section MS Regeneration Section
RS
Layer MS RS
STM-N STM-N
RSOH
AU-4 POH
Pointer 8
T
MSOH
1 POH POH VC-3
VC-4 POH VC-11 VC-12 VC2
2. Payload POH ATM
Cdl
3. RS RS RSOH
4. MS MS MSOH
5.
SOH POH
STM-1  SDH
9Bx270 B 1 8
125us 8000 STM-1 STM-1
8x9x270x8000=155.520M bps STM-N

9Bx270xN 155.520Mbps x N
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h 270 Lr,-lh
] 910 -
B
'
*
]
1
1 foverheod PAFLOAD e
'
*
]
r
1
i
' 9
| S
| '
. 125 peec :
i -
SDH
AU-4
STM-N

STM-1

-50-



SDH SDH

SDH RedBack
SmartEdge 800 NetOp
SmartEdge
SDH
SDH
SMR
CCTV
SDH

Internet Meeting VolP VPN E-learning
KM
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SDH

SDH IP
QoS

2005 1150G
DWDM IPV6
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88 6

8
Plesiochronous Digital Hierarchy PDH

8 24
Synchronous Digital Hierarchy SDH
Telecommunication Management Network
System TMNS PDH
Asynchronous Transfer Mode ATM

Internet Protocol IP

SDH
IP
Redback
SmartEdge 800
STM-16 2.5G bit/sec
E1l DS3 STM-1 STM-4 SmartEdge 800
TDM

-B53-



(

(

(Regional Ring)
(Traffic Protection)

(Synchronization Plan)

)

)
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(Backbone Ring)
(Local Ring)
(Network Management)

SDH
SDH



(

(

(

Center

)

1.Active Fiber
2.Data Center
3.

) NetOp

)

SDH

Data

( ) Dark Fiber

SDH

(Internet)
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