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3COM O poder de um “Softswitch

Confiabilidade
Escalabilidade
Qualidade de Servicgo
Sinalizagao

Novas Aplicagcoes

Circuit Switch
(50,000 chamadas)

O O O O

O

B Softswitch
(50,000+ chamadas)
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3com

A Rede Publica de Telefonia
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Relacionamento Tradicional
Redes de Voz e Dados
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@9\'-- Relagao entres Switches (C4&C5)

3COM

Transmissao da Voz
Transmissao de Sinalizacao

Nework 4

'/

Cada Canal de Voz = 4000Hz de Banda
4000Hz Digitalizados = 1 PCM = 64kbps = G.711
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@DQ Pontos de Sinalizacao — SS7

3COM
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Redes CAS & CCS

Q

3COM
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(2= Descricdo dos Codecs de Voz

3COM Padroes ITU

WAVEFORM CODECS (menor delay, maior banda)

G.711 PCM das frequéncias de voz
G.726 ADPCM (Adaptative Differential PCM)

Analysis-by-Synthesis (Abs) CODECS (maior delay, menor banda)

G.728 Low-Delay CELP(LD-CELP)
G.723.1 Algebraic Code-Excited Linear Prediction (ACELP)
G.729 Coder de voz a 8Kbps

G.729 Annex A (Reduz complexidade)
G.729 Annex B
G.729 Annex D
G.729 Annex E
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(2= Descricdo dos Codecs de Voz

3COM Padroes ITU

WAVEFORM CODECS

Padrao Banda Delay
G.711 64Kbps 0.125ms
G.726 16,24,32,40Kbps 0.125ms

Analysis-by-Synthesis (Abs) CODECS

Padrao Banda Delay
G.728 16Kbps 2.5ms
G.723.1 8Kbps 10ms

G.729 5.3,6.3Kbps 30ms

MOS
4.8
4.2

MOS
4.2
4.2
3.5
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(> Descrigéo dos Meios e
3CO Transmissao

Rede de Transporte -> Predominante em tecnologia ATM
1x DSO =1 PCM = 64Kbps =1 Canal de Voz

OC level Signal level Sonet/STS SDH/STM DSO’s
OC-1 51.84Mbps STS-1 672
OC-3 155.52Mbps STS-3 STM-1 2016
0C-12 622.08Mbps STS-12 STM-4 8063
OC-48 2.48Gbps STS-48 STM-16 32256
0OC-192 9.95Gbps STS-192 STM-64 129024

OC-768 52.87Gbps STS-768 516096
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3COM

Protocolos de Voice Over IP
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20 OqueéVvoIP?

3C0

VOIP = Voice Over IP.

“* Capacidade de transmitir VOZ atraves de um meio de transmissao do tipo
rede de dados, usando os protocolos do padréo TCP/IP “

- Reducéo da Banda de Transmisséao (compressao da voz).

- Melhor utilizacdo da infra-estrutura de transmisséao (Voz, Dados e Video).
- Menor custo de Equipamentos e Infra-estrutura.

- Integracao de Aplicacdes de Dados e Voz.

- Configuracao Simplificada da Rede de Transmissao.

- Menores custos de Transmisséao (DWDM)
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QQQ Modelo Telefonia em Rede
3COM

Componentes criticos do sitema de Telefonia em Rede:
1) Protocolos de Transmisséao da VOZ.
2) Protocolos de Sinalizacéo.

Irans. Voz
N

REDE de Dados
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o

Modelo VOIP

3COM Protocolos de Transmissao

RTP/RTCP

.

UDP

Datalink

JE

RTP/RTCP: Protocolos de Transmissao em Tempo Real de Dados .
Trabalham sobre UDP (N&o Orientado a Conexao).

CODEC's:
G711: 64Kbps / Modem, VOZ|, FAX
G729A: 9Kbps / Voz, Fax

G723.1: 5.3Kbps / Voz, Fax

REDE TCP/IP

RTP/RTCP

UDP

Datalink

JE
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&2\ Modelo VOIP
3CO[MN Protocolos de Sinalizagéo

TCP / UDP TCP / UDP

REDE TCP/IP

= JE

Protocolos Ponto-a-Ponto:
- H.323.
- SIP.

Protocolos de Controle de Gateways (Mestre/Escravo):
- MGCP.

- H.248(MEGACO).
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2 Evolugdo das Aplicagdes de

3COM Comunicacao

Internet
Telephony

based

based
(UA,QSIG,

CSTA, IP) (SIP,

XML,...)

Voice Voice + Data Web,/Voice Media-blending
Applications Applications Applications Applications

HTML: HyperText Markup Language VXML: Voice eXtensible Markup Language




C
)
3COM Padrao H.323

Audio codecs (G.711, G.723.1, G.729, etc.) and video

codecs (H.261, H.263) compress and decompress
media streams

Media streams transported on RTP/RTCP
RTP carries actual media

RTCP carries status and control information
RTP/RTCP carried unreliably on UDP
Signalling is transported reliably over TCP

RAS - registration, admission, status

Q.931 - call setup and termination
H.245 - capabillities exchange
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A Arquitetura do H.323

AR

July 03, gide 18



@pQ Gatekeeper Routed Call Signalling

3COM (Q.931/H.245)

GateKeeper

e —
T
Voice Channel ““l“““““r
!_ — | l;:__
—
Gateway
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CoQ

3COM Session Initiation protocol (SIP)

Audio codecs (G.711, G.723.1, G.729, etc.) compress and
decompress media streams

Media streams transported on RTP/RTCP
RTP carries actual media
RTCP carries status and control information

RTP/RTCP carried unreliably on UDP

Signalling is transported over UDP

SIP — messaging mechanisms for establishment of sessions
SAP — Session Announcement Protocol.

SDP - structured language for describing the session (Mbone based)
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A Arquiteturado SIP
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G Elementos do SIP
3CO0

User Agent
UA Client (cria as chamadas)
UA Server (aguarda novas chamadas).
Implementacdes de Hardware e Software
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CoQ Elementos do SIP

3COM

SIP Proxy Server
“Relays call signaling”, atua tanto como cliente e servidor
Statefull X Stateless

SIP Redirect Server
Redireciona as chamadas para outros servidores.

SIP Registrar Server
Aceita requisicoes de registro dos clientes.

Mantem informac6es dos usuarios relativo a localizacao
(ex. HLR).



Arquitetura SIP

Proxy Server

REDE TCP/IP

SIP Proxy

g [
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@7Q Funcionalidades Distribuidas
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o\ Comparacao SIP x H.323
3COM Introducéo

H.323 SIP

Architecture Stack Element
Origin ITU IETF
Transport Mostly TCP Mostly UDP
Encoding ASN.1 HTTP-like
Emphasis Telephony Multimedia,

multicast
Address Aliases SIP URLs
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&=\ Comparacao SIP x H.323
3COM Escalabilidade

H.323 SIP
Interaction between SIP and SDP are less
many sub-protocols complicated
make it very complex Servers can be stateless
Stateful servers in
Version 1+2

H.323v3 more complex
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&=\ Comparacao SIP x H.323
3COM Facilidade de Implementacgéo

H.323

H.323 messages are
binary

Encoded using ASN.1
Special parsers needed to

map into readable form
and vice versa

Implementation and
debugging complicated

SIP

SIP messages are text-
based (unicode supported)

Easy implemented in Perl,
Tcl, Java

Easy debugging: tcpdump,
ngrep, netcat, ...
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20 Comparacdo SIP x H.323
3C0M Sumario

H.323 SIP
Deployment started Scalability
earlier Extensibility
Shorter messages Less Complexity

Ease of Implementation
Customization

Call forking

Third-party call control
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SIP Phone A SIP Proxy SIP Phone B

|
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|
|

INVITE

100 TRYING

180 RINGING 180 RINGING

OFF HOOK <(mmmmln|

200 OK

100 TRYING

& BYE

|

|

|
| ON HOOK

!

|

|

|
|
|
|
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:
|
|
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G2 Interoperando SIP e H.323

3C0O Protocol Mediator
e - 2

SIP Gateway ] Gateway
ProMedia
< Z 1= Q.931 Setup wo/FS
< 2= INVITE wo/SDP 0 651 Procesd
- 3= O, roceeding
1= 100_Try|ng > < >
ZDOF 183 Sessmn_ Progress > == Q.931 Progress J
== 180 Ringing > .
> ZT10= Q.931 Connect wo/FS >
ZTT= TCS/MSD >
< 7= TCS/MSD ACK
< ZT3= TCS/MSD
FTA=TCS/MSD ACK >
8= OLC >
«=IB= OLC ACK
7= OLC
<
< Z]B= ACK w/SDP ZT9=0LC ACK J
| ==  Call established § RTP Packets Tx/Rx b/w GWs

July 03, Slide 31



@7Q Protocolos MGCP e MEGACO
3COM
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3com

O Modelo de Softswitch
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@DQ Arguitetura do Softswitch

3COM

Feature/
Application
Server
SIP
H.323
SGCP
Signaling Softswitch
Gateway
MGCP
MEGACO

Media Gateway




Arquitetura Softswitch
X
Arquitetura Proprietéaria

Proprietary, Closed System

111

walsAs pJiepuels ‘uadQ




=\
Q/\"' Implementacoes de Softswitch

3COM

July 03, Slide 36



July 03, Slide 37



O\ CoQ
3COM

Implementacoes de Softswitch
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2N

3COM

CommWorks® Softswitch

Network-Centric User-Centric Application-Centric
Back-End Servers Back-End Servers Back-End Servers )
Service
Creation
Layer
Controllers
and Network
Manage Elllgzgr%x% . and Service
Ignaling NSM Management
Media
o Processing
1000s of 100s of 1,000s & Laver
subscribers of subscribers y
Total Control® 1000 Total Control® 2000
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Sonus®
L et Softswitch

Call Control
and
Signaling

Media tine.
Devices 557 Links ; i_
Sonus -
Insignus™ Softswitch

Sonus
Q5FA Insight™
Enhanced J Management

Services

3rd Party
Media Gateways

Sonus
GSXS000™
Open Services Switch



G
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Softswitch X Class 4&5 Switches
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&=\

3COM

Circult Switch X Softswitch
Escalabilidade

Densidade
# de DSO’s
100.000
Switch Class 4 R 4
oooooooooooooooooooooooooooooooooooo A oo,oooo’
50.000 .7
. ~
3.000 7
.”  Softswitch
1.000 .7
. ~
168 ”
>
1998 1999 2000 2001 2002
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G2 Circuit Switch X Softswitch

3COM Escalabilidade
BHCA
5 milhdes |
Softswitch
2 milhdes ‘ P
R
Switch Class 4 . /’
200000 [ coorcenreeseeeesenneees ‘ ../. ............. >
7
‘4'
d
>

1998 1999 2000 2001 2002
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&=\

3COM

Circult Switch X Softswitch
Confiabilidade

BHCA
09.999%, t Switch Class 4
ooooooooooooooooooooooooooooooooooooooooooo >
. o
99.99% “,
” Softswitch
‘4'
99.9% “,
‘4f
7

>

1998 1999 2000 2001 2002
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(> Comparativo Class4 x Softswitch

3C0 Exemplos

Switch Class 4 DSQO’s BHCA’s Reliability NEBS3 Price(DS0)
Nortel DMS-250 2.688 800.000 99.999 Y $100
Lucent 4ESS 2,688 700.000 99.999 Y $100
Softswitch DSO’s BHCA’s Reliability NEBS3 Price(DS0)
Convergent ICS 108.864 1,5Mi 99.999 Y $25

Sonus GSX 24.000 2Mi 99.999 Y $25
Commworks 50.000 1Mi 99.999 Y $25
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Co0  Circuit Switch X Softswitch
3COM Qualidade da Voz

MOS
A
5
Switch Class 4
g freeeeeeeeieeieiiaie, e [ QoS
/7 v Diffserv
; /. ./' MPLS
/‘ Media /”:)
. .o Gateway Z Network
/ L 2
7

>

1998 1999 2000 2001 2002
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@7Q Circuit Switch X Softswitch
3C0 Sinalizacao

SIGTRAN
SCTP
SIP-T

Outros

July 03, Slide 47



2 Circuit Switch X Softswitch
3COM Sinalizacao

IMT CIC 1-24
IMT CIC 25-48 HEE
e - I ; %/ £
EPC:].-l-l Telephone
olo olo : : LSET 0
318 <2 : STP =
38 8l 5 PC510-10-0 \H
T|T It : %
Telephone
TCH #1 y SSP E
: CLSETO=LSETO P PC=20-10-10
&LSET1 —Il
at =
5 e | - HEE
ala <[z : _—\F7
ks 22 | . |] scee | STP i B
; PC510-11-0 ] P
: = LSET 1
TCH #N R HEE
- - SSPF =
.......................... Telephone
PC=20-10-11
IMT CIC 1-24
IMT CIC 25-48
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2 Circuit Switch X Softswitch

3C0O Novos Servicos
Novos
o SIS Arguitetura
A
< Aberta
/
/
/
Switches /
Class 4 &5 « L .ceeessecce” »
ooooooooooooo /...... .
. * Arquitetura
/ Proprietaria
>

1998 1999 2000 2001 2002
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3COM

Exemplos Aplicacdes Softswitches
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@DQ Conferéncia entre Dispositivos

Conferencing Diagram

HTMLHTTP
@IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-IIIIIII r&&;_;lllll

SIP Network

by
ry
"y
Ny
"y
w
¥y
HTMLHTTP
ra, Server

Y EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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&=\

3COM

Caller s leaving a
YOICE message

Unified Messaging

4 Called party s
does not answer = P
= = 4

Y 1 PSTMor

mobile call - N —
3 Callis forked to phone i ,* SIP NOTIFY
and to UM server 3 .7 MSG Waiting

YoIP 2 ’
Gateway SIP Server o o _

2 - 3 1

—_— |_| ,r; P e I

3 s e (e

/ -~ e-mail notification

- Message

@ retrieval by

Yoice
Legend:
Deposit voice mail
Fetrieve volce mail
via PSTH or e-mailineh

UM Server,” -7

-
-

5 Message
store takes
call after 10s

——= =

Web retrieval and

] ‘ i
— | . playback using RTSP

Unified Message Store
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A\ . .
&=\ Voice Instant Messaging

3COM Redes 3G

i
HLR
*-_._._,_..--'\
o
VLR MSC
o S
= I'T'TTHﬁ'l.'T'TTITTr "
T F
! | | N RP Intz;net
interface
, E e IP Network
Mobile PCF R
Node Radio tower e
| BSC PDSN /
- T - FA

Radio Access Node (RAN)

July 03, Slide 53



\ - i
@9\ Voice Instant Messaging

Support Services Subsystem
— o' AAA NMS Application
~ Database

J CORBA 7/ THTTp
_ SNMP ¢ |

Y /\k

=)
7 .
Browser

“ prerererTITIOTTT

Circuit Bearer _

et RTP

& ! siupLe =

el Instant SIMPLE -

== Messaging — =
2G12.5G Service Audio s
(Voice Channel) Attachment
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3com

A 3Com e o Softswitch
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e 3Com VolIP Experience

&
3COIT

3Com Carrier Leadership 3Com NBX Leadership

1998-Entered market with AT&T
20 billion minutes carried for SP
Market leader in softswitch
Open, standard protocols
VolP networks worldwide

China Unicom is among the

largest in geography (over
320 cities) g

B B i
Reliable in heavy use:
AT&T is among the top 3 In
minutes of Use (over 13m
minutes per day)

< ATeT MCl

1998-1st to market with IP-PBX
Over 14,500 system deployments
Over 400,000 phones shipped

Operates on 3Com & 3rd-party
LAN/WAN Iinfrastructure

Available in over 60 countries
40+ industry awards and growing

#1 or #2 IP-PBX systems share in
every quarter since category
Inception
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SCOI I I GK DIR/PROV AS/BSS
3Com .

SoftSwitch = [ - -
_i = '_i - '_i -
i i i /
i r ,’f
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Q ACCT DIR/PROV PROXY
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CoQ NBX Networked Telephony

SuperStack 3 NBX

NBX 100 Communications System Networked Telephony Solution
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- 3Com Enter erse SoftSwitch

ARCHITECTU

ACCT/BILLING DIRECTORY/PROV Application Creation Application
Back-End Servers Back-End Servers Back-End Servers :
— — — Creation
) C = Layer
= | = -
=N =N =N

SFORTAtI\/ISE\cV’ lOtRCKh Call Control
', & Si I
o gy B L ayerl

SIP Proxy e
SIP Proxy Management

— g

Media
Al
. PTAO0 Access Layer

m T1/E1/PRI

Media Access Gateways




o -\
Solugoes 3Com Telefonia IP..
3com PABX em REDE

3Com NBX 100

Pequenas e Médias Empresas
Escritorios Remotos

3Com SuperStack 3 NBX

Médias e Grandes Empresas
Multi-Site
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@9 Q Solucao Softswitch 3Com - VCX

3COM

Server Platform - Sun Fire V100
(supports up to 1500 calls)

Sun Fire V240 (supports up to
10,000 calls)

Sun Fire V880 (supports up to
50,000 calls)
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@7 Q VCX Gateways Corpotativos

3COM

Analog Media Gateway (supports fax,
modem, analog phones, analog trunks to
PSTN) - 2, 4, 8, & 24-port

Digital Media Gateway (T1/E1/PRI
connection to PBX or to PSTN) - 1,2,4,8, 9
and 16 span. -

Supports QSIG basic call, ANSI NI-2,
ETSI Euro ISDN,CAS, and others.

PBX Media Gateway (station line
connection to legacy PBXs provides
VoIP integration) - 8 ports
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@P Q VCX — User Devices

3COM

IP Phones - NBX with dual loader code

3rd Party Phones - as needed

3Com Network Jack - Emergency Services N.'/
(auto-location), Security s
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| VoIP Table Stakes
&2\
3 C 0 (SUPPSIea By 3Cam,

v Transport and Trunking v Conference Calling

v’ Call Forward v Hunt & Trunk Groups

v' Call Block v’ Least Cost Routing

v’ Caller ID v Web Based Provisioning
v VPN Numbering Plans v Toll Free

v’ Call/Station Restriction v/ 911/411 routing

v’ Call Transfer v' CDR Extraction & Billing
v’ Call Hold v Authentication/Rating

v’ Call Waiting v’ Security

v" Call Park/Pickup v Music on Hold

July 03, Slide 65



O \\ Why 3Com?
) . . .

Extensive Applications
3C0 PP

3Com’s powerful, proven suite of IP applications
Easily managed centrally

Deliver individualized, job requirement-based
deployment throughout the enterprise

Improving productivity:
Voice Mall
Interactive Voice Response (IVR)
Unified Messaging
User Mobility
Personalized Call Treatment
Find Me/Follow Me Services
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O Why 3Com?
&=\ Y.
Resilienc
3C0 4

VCX technology delivers five-nines availability

Over 20 billion minutes served!

Customers include AT&T, one of the world’s most
demanding and highest volume SPs

Had a phone call recently with anyone in Florida, Texas,
Colorado or Pennsylvania? Had a mobile call with anyone
In Bejing or Shanghai? You've probably experienced
reliable 3Com IP telephony.

Reliability is a key 3Com commitment

NBX Rated ‘excellent latency and voice quality metrics’ in
2003 by Miercom

3Com’s complete end-to-end high availability and
security solutions to suit every business need
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