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Redback SmartEdge 800 SONET/SDH

IP

SDH(Synchronous Digital Hierarchy)

PDH (Plesiochronous Digital Hierarchy)

7122 >
7/23 Traffic Analysis and Network Structure for Transmission
System : An Example
B Traffic Analysis Consideration
B Network Structure Consideration
SDH Planning & Design Criteria
B Planning & Design Steps Network Analysis
B Network Deployment Optical Link Design
7124 SDH Technology Introduction
B SDH Basics
B Protection
B Synchronization
B [ntegrated Network Management
SmartEdge 800 & SmartEdge 100 Application
B SmartEdge 800 & 100 Introduction
B Network Applications Introduction
7/25 Network Management Introduction
B NetOp Features Introduction
B DCC/DCN Design NMS Design
NetOp Provisioning Operations
7/26 IP & Ethernet Basics
B |PBasic Protocols and Applications
B [P Network
B Ethernet Basic Protocols and Applications
B Ethernet Network
SmartEdge 800 I P Introduction
B SmartEdge 800 I P Features Introduction
B SmartEdge 800 IP Applications
7127 Broadband RAS-SMS Introduction
B SMS Product and Features Introduction
B SMSApplications
7128 >




SDH

SDH
SDH
( ) SDH
ITU-T G.707 Rec. PDH SDH
x1
STM-N AUG U4 WG4 139.264 kbit/s
44.736 kbit/s
34.368 khit/s
Pointer processing 6312 khit/s
M;|ti plexing » 2048 khit/s
% >~
Aligning /C-11 1544 kbit/s
Mapping
Synchronous Admiistrative Administrative Tributary ~ Tributary  Virtua Container
Trangport Unit Unit Unit Unit Container
Mode Group Group
SDH
(1).Container
C4 140 Mbit/s
C3 45 Mbit/s 34 Mbit/s
Cc2 6 Mbit/s
C12 2 Mbit/s
Cl1 1.5 MKhit/s




(2).Virtual container VC

(3).Tributary Unit (TU)

TU

(5).Administrative Unit (AU)

(6).Administrative Unit Group (AUG)

AU

(7).Synchronous Transport Mode

( ) SDH

ITU-T G.707 STM-N SDH
(261+9)xN columns x 9 rows/ 125ns

(payload)

(payload)-9x261bytes

RSOH MSOH
(Section overhead)

«] 270 x N bytes

<4— 9x N bytes 261 x N bytes

VC4 VC3 VC2 VCl12z VCl1

TU-3 TU-2 TU-12 Tu-11
(4).Tributary Unit Group (TUG)

VC

STM

125 8000

STM-N

8000

(Section overhead)
(pointer)  9bytes

Section Overhead

3 RSOH

5
AU-4 Pointer

Payload




Section Overhead

MSOH
SDH
STM-N 9 Nx270
9 9 Nx270
STM-1 STM-1 9 270 261
9 (payload) 9 1 3
RSOH(Regenerator Section Overhead) 4
AU (AU Pointer) 5 9
M SOH(Multuplex Section Overhead)
8 8000 STM-1
%270 STM-1 8 x 9 x 270 x 8000
155.52 Mhit/s
STM-N STM-1 9
270 xN 155.52 Mbit/s N
N 1 4 16 64
( ) SDH
SDH
1. (Multiplexer)
N STM-1 STM-N
STM-N
N STM-1
1 ——— STM-N — 1
N N
STM-1 STM-1

2. (Add-Drop)



EAST SIDE( WEST SIDE) STM-N
(DROP) (ADD)
THROUGH STM-N
WEST SIDE(  EAST SIDE)

STM-N STM-N
é 1#
Drop  Add
3. (Digital Access Cross Connect)
STM-N N STM-1
STM-N STM-N
DACS
4. (Multiplexer) (Add-Drop) (Digital
Access Cross Connect) SDH
( ) PDH SDH
PDH(Plesiochronous Digital Hierarchy) PCM
PDH
PDH
2Mbit/s  140Mbit/s  2/8 8/34
34/140Mbit/s /

/ 140MBit/s 2Mbit/s
/ /



PDH PDH

PDH ITU-T(CCITT)
PDH
ITU-T(CCITT)
PDH
1980 PDH
AT&T Bdl Lab SDH(Synchronous Digital
Hierarchy) (SONET)
ITU-T(CCITT) 1988
, (SDH)
PDH SDH
/
/
>140Mbit/s >140Mbit/s
Redback SmartEdge 800
Redback SmartEdge 800
DM IP SmartEdge
SONET/SDH [P
Redback SmartEdge 800 Cross-

Connect and Control (CCC)
( 78 ) TDM




O
Moduole(s)

Traffic
Cards

Traffic
Cards

Universal Traffic Slots 2.5 Ghps (0C-48)
Full Duples per slot

SmartEdge 800 14 7 8 CCC
12 25Gbps TDM
(TDM )
SmartEdge 800 Layer2 ATM
()
SmartEdge 800 DSVE-1 OC-48/STM-16
CCC
10 Gbps(OC-192/STM-64) SmartEdge 800
ITU Grid DWDM
SmartEdge 800
OC-48/STM-16 E-3
OC-48/STM-16 DWDM E-1
OC-12/STM-4 10/100 Ethernet
OC-3/STM-1 Gigabit Ethernet
DS-3 IF Video
DS-1 Integrated Data/TDM (IDT)
AR ZEl

Traffic Cards oL

Traffic Cards

Traffic Cards Modube

Traffic Cards




()

SmartEdge 800 Cross-connect
1+1
11 1In CCC n+1
()
SmartEdge 800 2.5 Gps

(Synchronous Transport Signal) level 1(STS-1 576x576)
(Virtua Tributary)/Virtual Container(VT1.5/VC12 336x336/252x252)
OC-12/STM-4
OC-48/STM-16

To Metro Core

OC-48/5TM-16

el

To other Accessings
Central Office to customers

SmartEdge
1 TSA(Time Slot Assignment)
2. TSI(Time Slot Interchange)

3.Hairpinning

11



()
SmartEdge 800 DWDM
DWDM 321TU
80 Ghps SmartEdge 10 Gbps
320 Gbps (OADMs)
OADMs
()
SmartEdge 800
OcC-
48/STM-16  / 0OC-192/STM-4 DWDM
SmartEdge

OC-48/STM-16  OC-12/STM-4

Metro Metro Metro Core Long Haul
Afcess Collecwor (DwDM) Metwork

SmanEdge 10
MuliiTanant
Busimass

SmartEdge



Metro Care  Long Haul
(DWDM)  Network

Mefro  wpem Matro
B g Collector

11111

< J———— Edge-to-Edge Facilities Managemen|, ———"~

()
1. -- (Long-Haul Transport) Optical Cross-
Connect (OXC)
OXC
OC48/STM-16  OC192/STM-64
DS3 E-3
SmartEdge 800
SmartEdge
OCA48/STM-16 OC-192/STM-64

SmatEdge OC48/STM-16

SmartEdge
SONET/SDH SmartEdge

Long Haul

13



N

[ ]
[ ]
[ ] (LAN)
[ ] (LAN)
[ ]
m DSLAM
[ ]
B Transmux
NetOp

( ) NetOp SmartEdge

JOEC 4

ghmﬂaﬂhﬂa

£ i

& L]
| imeracetoSmaridgepdes
L i
i eblp
o::-nf-'f:, ocas | 'g:"ﬁ M:ﬂadﬂ"
NetOp SmartEgdge Client/Server

14



HetDp
e SmanEdge

% Client

i Crac e
’ Sarver

Hetdp ; P =
SmartFdge | oracle T e . B
Servers L Backup = ] B

a

P?"\ § - :- e e, N Y _I'
. L J e
The NetDp SmorEaige system offers fal (AME P fimctionolTy.
Redback NetOp SmartEdge SmartEdge
NetOp SmartEdge
(NOC) Java (GUI)
OAM&P
COBRA NetOp SmartEdge

SmartEdge 800
NetOp SmartEdge MIBs

MIB Oracle

Java (JAM)

NetOp SmartEdge
NetOp SmartEdge
NetOp SmartEdge

NetOp SmartEdge
in-band

NetOp SmartEdge
- SmartEdge GUI
- ( )
- ( )
- PM ( )



- Secure Socket Layer (SSL)

- TCPIP

- Oracle

- ITU M.3100 MIB

- (SmartEdge 800) NetOp MIB
- CORBA

- Proxy

1.NetOp SmartEdge NetOp SmartEdge
— Windows NT 4.0
- JRE1.2.2( )
— Pentium I
— 5MB RAM * ( *15)
— 4 GB
2.NetOp SmartEdge (50<=Nodes<=250
nodes)
— SUN Solaris 2.8
- JRE 122
— Oracle8.1.6
— SUN Enterprise 420
- 4GB RAM
- 2x18GB
- Quad CPU
3. ( NetOp )
D).
— SUN Solaris 2.8
- JRE 122
— Oracle8.1.6
— SUN Enterprise 420
-4 GB RAM
-2x18GB
- Quad CPU
). ( NetOp )
— SUN Solaris 2.8
- JRE 122
— Oracle8.1.6

16



— SUN Enterprise 6500
- 20 GB RAM
-2x18GB

- 20 CPUs

()

NetOp SmartEdge

SmartEdge
NetOp SmartEdge

Oracle

()

SmartEdge
SmartEdge

(Topology Inference Engine)
SmartEdge

1+1

()

NetOp SmartEdge

17

NetOp

NetOp SmartEdge

NetOp SmartEdge
TDM
SmartEdge 800

Oracle
NetOp

TDM

0SS



NetOp SmartEdge

NetOp SmartEdge
SmartEdge

The NetOp SmoriEdge sotware [iters and disploys olarms,

() OAM&P
NetOp SmartEdge SmartEdge
(CAM&P) NetOp SmartEdge
- ( [BLSRS]])
- DS-3
- NetOp SmartEdge
NetOp SmartEdge
GUIs (
) SSL SmartEdge



Meldg
smartEdge
- Server

Neatp
SmarEdge
o | Cliant

The NetOp SmartEdge software supports A-to-Z provisioning.

()

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

(Alarm Management)
(Correlation views)

Inttuitive graphicol inferfoce fowers frafning costs and error rate,

(Topology view)



(Chassis View)
NetOp SmartEdge  JAM MIB
GUI LED

( ) NeOp

NetOp NetOp SmartEdge
NetOp NetOp SmartEdge

MetdpOptical
Sarvices Manager

Metop

Fault
SmarEdge System

Management 055

Brdh mimenpsamae i
R A 3 R

Sma_rIEdgE . | :' 2 . a g = ...‘, I
BOO Ciena
ﬁ CoreDirector S T o
. J r ) S erate (AR o S|
e =] ||
J o 1
e st |
Smankdge . Multi-vendor L
100 Dedices
e
[rveey] imai
Netop smanEdge sgfitvare
with the Netop Opticn! With the MetOp Optical, cerriers con perform point-and-click,
system provides end-to-end, feluilti-ven dor mmuiti-vendor provisicning throwgh an infuitive grophical interfoce.
maiti-verdar provisioning. Devices
NetOp NetOp SmartEdge

NetOp SmartEdge NetOp



Redback
HetOp Optical

SmartEdge SmartEdge

Multi-vendor provisioning across Metro—Long Haul-Metro

NetOp
NetOp
- State-machine
- GUIs -
- APls 0SS
Tasi:baged GUI

AR 1 055 or Seavice Poartal)

-

Deatical
Frowisloning Enging

NetOp DS1 DS3

21
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IP  Ethernet
()
TCPIP
1SO
1SO
Model

FEFRE Capplication Laver)

FIHRE (Presentation Laver)

BFE (Seszion Laver)

fH8RE ( Transport Layer)

MBS RE (Metwork Laver)

EHIGEER (Data Link Laver ]

WHERE (Physical Laver)
|

e

oSl

—
>
—
>
—
T
—

Open System I nterconnection

Seven Layers
OSl Reference

FEFRE Capplication Laver)
FILRE (Presentation Laver)
EEE (Seszion Laver)
fH8 R (Transport Layer)
WEERE (Metwork Layer)
EHIGEERE (Data Link Laver ]
WHERE (Physical Layver)
T

| WREEERE (Physical Link) ]

1. (Physical

2. (Dat a |
4. 5.

3. ( Net wor k

l ayer)

ElIA-232, V.22 hisV.35

I nk | ayer)
1. 2. 3.
6.
| ayer)



4 . (Transport | ayer)

TCP/IP
TCP
5. (Session | ayer)
6 . (Presentation | ayer)
ASN.1
7. (Application | ayer)
oS
( ) TCP/IP
1960
1978
Transmission Control Protocol / Internet Protocol
1983 TCPH/IP ARPANET
ARPANET Internet
Internet Internet

1TCP/ I P

23

TCP/IP



Layering

TCP/IP

Application Layer

Transport Layer
Internet Layer
Network Access Layer
D). Application Layer
SMTPR,
Simple Mail Transfer Protocol FTP, File Transfer
Protocol TELNET
(2. Transport Layer
TCPR,
Transmission Control Protocol UDP, User
Datagram Protocol
(3). Internet Layer
P,
Internet Protocol
(4). Network Access L ayer
Ethernet, Seria Line
E-mall
TCP
TCP TCP

24

datagram



gateway IP
fragment
IP
IP
IP
TCP
TCP
TCP
SMTP
IP TCPIP
IP TCP/IP
21 P
IP
32 8
4 (
203.66.128.254)
IP
A B C D E D E
A B C
D).A
IP 0 A Class
A
0| 7hits 24 bits
ClassA 7

24 IP 1

25



126 126 16,777,214
(2).B
IP 10 B Class
B
01 | 14 bits 16 bits
ClassB 14
16 IP 128
191 16,384 65,534
(3).C
IP 110 C
ClassC
110 | 21 bits 8 bits
ClassC 21
8 1P 192
223 2,097,152 254
A
0 127 0
default route IP 127
lookback address  IP 0
P 1
P
P RFC1918 1P
IP P

IP

26



IP
IP
RFC1918 IP IANA (Internet
Assigned Number Authority) IP
|P Address Range Mask
10.0.0.0 -10.255.255.255 10.0.0.0/255.0.0.0
172.16.0.0- 172.31.255.255 172.16.0.0/255.240.0.0
192.168.0.0- 192.168.255.255 192.168.0.0/255.255.255.0
IP IP
IP
( ) Ethernet
Ethernet( ) (topology)
1.
osl Ethernet
RG-11 RG-58 (UTP STP) Ethernet
RG-11
RG-11
10Base 5 Thick Ethernet

—HEEFER 00 =R,
|' B EET42E 100 & TiEgk

}-ﬁ:a;ﬁﬂ;m 2.5 «xm{
= Riz-11

|

S0%2 Terminstor

I
.ﬁ .1 =002 Terminstor
Transceivar Transceivgr
ALl Cable ALl Cabkle
MRS Tk HEE T ek

RG-58

Cheap Ethernet  Thin
27




Ethernet RG-58 10Base 2 10Base 2
BUS
L —HEEFE 1850R, .l
|" B EETEE 305 T/t i
e L4EsER] = 022 R,
RG-58 |‘ 1 hl
- oo -
SDD Terminator SDD Terrminstor
| T Connectar !
=5
M Tk MEE TRk
10Base T Star 10Base
T
HUB-FC&s HUB-HUBE
UTP | #mgraE 10084
i
HLIE Fiber Transceiver Fiber Transceiver HUE

10Base-5 RG-11 BNC 500
10Base-2 RG-58 BNC 185
10Base-T RJ-45 100
10Base-FL ST 2-4

28



10Eaze-5
| 10Baze-2 [ _-IE 10Baze-2

Eridge

1 0Bbke FL 10Base-T Bridge Hu'ﬂ 10Baze-T
i& PC  PC

Hub

558

-} PC pC

Ethernet
Fsat Ethernet(100Base) Gigabit Ethernet(1000Base)
10G Ethernet
2.
(ON] Ethernet
Ethernet Ethernet
EthernetlD
Ethernet ID Ethernet (Broadcast)
Destination Ethernet 1D Ethernet ID
EthernetiD EthernetID 6Byte
008000123456, Byte(008000)
(123456)



Repeater (O
10Base 2 ( Terminator )
185 185

4 5

10Base2 185x5=925 10 Base5

2500 10Base5 10Base?2
10Base T
4 10BaseT
500
" 10BASE-S &&T£ 2500 %+ 10BASE-2E&TE 92554 !

AOBASED 185 E A I0BASE: 1850 o NOBASE D 1354 E 108ASEZ 185 1R

’-1DBA‘:~"E—55II£.R.-‘ ’_lUEASEuﬂELUf:A_.‘ ’-1DBHEE-§§JJ‘3?.E_“ "109-&55551113._‘ ’_lDBASE-E.Emf:rﬂ_

10BASER 150 2k

ﬂ

] e ! mm ! BN | an !
Fepeatar Repeater Repea e Fepeater
4 . (HUB)
(O
10Base T 10Base-T Star
Star RJ-45
Cat.5 Cat.5e
Crossover
SNMPAgent

SNMP(Simple Network Management Protocol)

5. (Bridge)
osl



Bridge Table, Table
Ethernet ID Bridge Table ,

|[EEE802.1d Spanning Tree (Router)
(Loop)
6 . (Swi tch)
(0N
Ethernet ID Switching Table Ethernet
ID
7. ( Router)
(Protocaol)
(0N
EthernetID
IP IPX
(Routing Table)

Redback SMS

() SMS1800

Redback SMS 1800(Subscriber
Management System 1800)

31



svoos of Subscribers

10005 of Mehwarks

Subseriber Management
& Service Creation BACKBONE

Rrdback S48 e

Businesses =
Loniure

* subseriter Management Systemt Covgration
Redback SMS 1800
IP
(POP)  SMS1800
(DSLAM)
(CMTS)
IP
SMS 1800

TELCO|CENTRAL OFFICE

OR CABLEfWIRELESS
HEAD=END

Residential

SERVICE PROVIDER
SUPER-POP

Fedback SM5 1500

SMS 1800

(1).XDSL(
2.

ADSL SDSL IDSL HDSL VDSL

32

SMS 1800

G.Lite)



).
(4).
).
(6).

(FTTC)

Wittleis
FHewd End

Inteamet
Eackbane

SMS 1800

SMS1800

SMS 1800 context -

(re-profiling)"

" (re-selling)"

Redback Director
SMS 1800

RIP OSPF BGP4

SMS 1800



(

)

SMS 1800

context
SMS 1800
SMS 1800 (L2TP)-  LAC LNS
1. I P
SMS 1800 IP
SMS
1800
SMS 1800
r;;i:ﬁm Corporate Metwork Access S
5::@::,:;.::;&;; =

1
1

Regional Data I

Small Business Metwork (050, Cable, R Premium Cantent
of Brash Office Wisrlaczs. ic) ol SEaices
Service crealipn amd delivery by Redback S5
SMS 1800
SMS 1800
SMS 1800 context /
L2TP context /



L2TP context

WHOLESALE ACCESS AND SERVICES

b1

Redback SMS |5p 1

Cerparate
Network Access

Cameer of Cabli
Redback KIS 18
Opatrator Hetwork o]

Residential

________ ~
ISP 2

1

||

Delivery of wholesale access 1 .

o v a1 | CETR T |

Sl Busineis and senvices by SMS 1800 g Pedback SMS m!,pm.-‘l

&f Branch Oifice

SMS
(RAS) POPs

RAS
SMS 1800
PPP L2TP
POP SMS

DIAL OFF-LOAD SOLUTIONS

Intemel

Dial
Subsscriber

Wer

e e el e

L
L2TF Tunnel

Diala Metwark
Remote Aocess

Server (RAS) Bedback SUS 1800




ATM OC- SM MM Fiber
30/STM1 2 sC 8K Channelg/Port SONET APS
ATM DS-3 2 |RJ59BNC 4K 16k VCs
ATM E3 2 |RJ59 BNC 16K VCs
Channelized DS > |R159 BNC PPP Cisco HDLC  Frame
3 Relay
PoS OC- SM MM fiber
36/STM1 2 sC SONET APS
Packet DS3 |2 |R¥s9BNC  |PPP Cisco HDLC  Frame
Relay
Packet E3 > |R}59 BNC PPP Cisco HDLC  Frame
Relay
Packet T1 8 |R1a8C PPP Cisco HDLC  Frame
Relay
Packet E1 8 |R1a8C PPP Cisco HDLC  Frame
Relay
10/100 Base-T |2 |UTP Catb RJ45
SDH
DWDM
IP
IP IP
IP NAT IP IPv6
IP
IP
Redback SmartEdge 800 SMS 1800
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SmartEdge 800

SPECIFICATIONS

Network Management

Graphical User Interfaces

Operating Environment
NetOp Network Manager prevldes the - Topalogy — TEMpEra e 5-40°C
fellowing platferm support - Chassis - Humidity 5853 RH
Netp Nebvork Manager dlient - Node (pre- and real-time node level provisioning) - Power 4B 0
— DEAVINdows NT 4.0 Service Pack4 (or highen - :‘;‘;ﬂ:::géz::l Cempliance
. - - i
— Disk: & G minimum ) - Clack Synchronization - MEBS Levelll - GE-1089-Coe
— CPU: Pentium NIl 300 MHz (min) or equivalent — Cross Connect — CF Mark — FCC Part 15
- Wiemary: 96 ME (or more) - ) UL 1950 — EN55022 class B
- Connection Management
Netdp Nebwork Manager Server JTI—— — GR-G3-Care — ETS 300 386-2
- 05 5un Solanis 2.6 — 5 —ET51
- Disk: 10 GA minimum &
— Performance ianagement
- Wiemory: 1 GA {or more) 4
- Database: Cracleversion 8.16 provided with prod- — Userand System Security 10 Modules
- software Downlead

ucty
- Prcessor depends on number of elements

HetOp Nede M System Requl b
— 05 Windows 98, Windows NT 4.0 5ervice Fack 4
{or higher)

— CHI: Peniiom 11350 MHz (min) or equivalent
— Disk: 3 GE minimum
— Wemor: 64 MB (or mare)

Overview

— Full GUI provdisioning for all SmartEdge functionali-

I

- A 0 F circuit prowisioning ac mss any opology
(&g multiple rings)

- Lead sharing and balancing redundant server
clusters

— Roat Cause and Imverse Root Cause Ana lsis

— Alamn fanagement

- Ewent Logging (Live and Database)

— PM Satistics iLive and Data base)

— SECUIE Connectivity Using Securs Socket Lager

15510

- Reliable communication using TCR/IP

- Dracle Database for Persistent Stomge and
Pre-Provisioning

= ITU #3190 MIB siruciure

— Network element (SmarlE dge 800) and Hetop
flE s¢nchronization

— CORBA northbound interface ready

— Praey Architecture for management of third pany
devices

— |ava-basad distibuted computing

- Enabling intelligent netaork elements

— Enabling HetOp network manager nebw ok &le-

ment
wersion independence

- Enabling distributed transactions isuch as circuit
proisioning

- Automated installation

- Multiple user privilege levels

- Reach through

Root CauseAnalysis
Management Network Configuration
smartEdge Configuration Backup and Restore

Hardware

OC-48/ 5TVF1E 141, 2F BLSR, 2F MSPRING

Chassls

- 14 5lo1s
- 19" and 23" Rack Mountable Frant

Hmensions

- 1575"H = 17.5"W = 167D
Weight

- 50 lbs
- Apprae 90 ks ully loaded
Redundancy

OC-12/ 5Tves 1+1, 2F BLSR, 2F MSPRING
OC-3/ 5T 1+1
IF video
[ 16 wavelengths
053 1:M pratec
E3 AU-4 Mapped, 1:M Protect
[&-1 VT mapping or ki3
mapping into 5751,
1:1 pratect
E-1 1:1 Pratect

Ethernet 10/100  Ethernet Transport via

SONET SEH encapsulation

= 1:N {max N=4) on D5-3, 1+1 D5-1, optical and all
common CPUs, Poser, Clock

Gigabit Ethernet

Spacifcaions aresubje ot change wikhawe notice. Redack isa US.
witerad e enark; Subsibar Managenens Sysan and Smankdgs
atradnanks of Radhack Hemorks, inc. Al cehar prItucts ar s ke
miarerdred R ihe e an, sEce manks, egened sadanarks o
e SR Tarks of their s pectiva oana . EacocRada
Hamorkzine AL EghesReseved,



SMS 1800

SPECIFICATIONS

Hardware icontinued

Operating Requirements
.'J_ﬂffhl"ﬂ re Temparatura 32-10 F o400 )
LAN Protocols IP, Etharnet Altitude o1, feet io-3048 meters)

WAN Protocols

HOLC, PPE AT, Frame Relay

Relative Humidity

10%-Bg % (non-condensing)

Encapsulations

Ethernet vz, RFC1g83 ATW (bridged & routed, Vi

rultiplexed), RRC 1450 Frame Relay (bridged &
routed, WC multiplexed), RFC1e6z PPP in HOLC

Safety Certifications

UL 1950, C54 ggo, TUW EN &0 9590

Emissions

FCC Class &, CISPRA, DoC A

Telco MWEBS compliant, FCC pt. &8 cornpliant, CE Mark
Packet Forwanding Routed, Bridged, Tunnelsd
Cantrol Engine
Routing Protocols Static, RIF, RIPvz, OSPF, BGPy -
Processor Intel Pentium
Subscriber Aw Subscriber Mame, S2ssion, or IPAdd
ubscriber Awareness ubzscriber Mame, Session, or ress 1= Cache =12 KB Fast STAM
Add M t DHCP Relay, IPCP t tiati
ress Managemen 2lay pararmeter negatiation —y 28 VB
Bandwidth Inclependent traffic shaping for 1ooos
Management of connections, Multi ple Qo5 Classes including FLASH 3 B
CER,VBR-rt, YBR-nrt, UBR, and CIR PCMCIA Slots 2
Virtual Private L2TP, LaF, Multipls Contexts (LAC, LMS, Serial Ports 1E18 232-D Console Port
Networks Tunnel Switching & Tunnel Interworking) 10/ 100 BaseT/TK 1A uto-zensing
Multicast IGMPvL, v2 Software Upgrades ‘Wia Built in Flash RAM, or Remote download
Security PAP, CHAR, and RADIUS authentication, multiple Forwanding Engine
levels of administrative passwords, transmit -
and receive packet filteing, service access lists Processar Intel Pentium
Accounting Per subscriber and per channel, statistics, Memary Up to 45 ME Sync SRAM
SMMP and RADIUS support
Network Managemant TELMET, SHRAP w1 & wae, S¥YSLO0G, Cormmand In IEF’fﬂ(‘E‘ Modules

Line Interface, Web-based Management
Interface, Frame Relay |TU Annex A,
Frarme Relay ANSIAnne: O, Redback Cirector ERMS

Advanced Features

Multiple Context (independent management
wiew s, multiple virtual routers and RADIUS
clients, private address and name spaces),
Cynamic Frovider Selection, Dynamic
Service Selection, L2TF, L2F

Hardware

System Chassis

Dimansions 15 1116 Hx 7 3/B"W K 12°D

Rack Mount 19" and 23" options

Weight 2zlbs. without If 0 modules; 40 lbs. loaded

Interface Modules

Up to & in any combination

Power Options

Redundant load sharing 400 W suppliss,
36 to 6o VDC or goto 20 WAL @ 47 1o 63 He

Item Ports Connectors Comments
ATM OC30/5TM1 2 S and ed 8K Channels/Port
Fiber 5C

ATM D5-3 2 RI-co BNC 4K Channels{Part

Packat D5-3 2 Rl-ca BNC HOLC (Frame Relay,
PPP/HOLC)

Channelized DS-3 2 Rl-ca BHC 128 HDLC channels
{Frame Relay, PPR/HOLC)

Packat T1 8 Rl-48C HOLC (Frame Relay,
PPPFHOLC)

10/ 100 BaseT 2 UTP Catg, RJ-45 Auto-sansing
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