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Redes de Nova Geracéao: evolucao tecnoldgica,

arguitectura e servicos
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A (r)evolucgao nas redes nos ultimos 20 anos

22 Vaga 32 Vaga

Internet Fixa Internet Movel
TV por Cabo IPTV

Redes de Muito Alto
Débito

DOCSIS3.0 GPON
UMTS  vipLs HSPA+
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Redes de Nova Geragao : um novo conceito estrutural E?

Arquitectura

convergente
com forte
interaccao
Ambiente de cliente Rede
flexivel de multi-servico

disponibilizagao
de novos
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II Redes de
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Rede “all IP” Gera(;éo Rede

orientada para multi-acesso

comutacao de = (o mesmo’sgrvigo
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de fungdes acessos)
por camadas
com interfaces
abertos
(controlo)
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sobre o mesmo

A abordagem as Redes de Nova Geracéao deve ser efectuada sob 3
perspectivas distintas e envolve e 6 caracteristicas fundamentais
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Redes de Nova Geracgao : novos paradigmas de Negocio o0

PT
|
Voz
Alguns drivers ... ‘ |
Fixo/Movel
Voz
WERB lifestyle Fintemet | ON
Habitos de consumo +(IP)TV =y
Aumento de Trafego + Internet
Novos Servigos Internet Convergéncia + \Voice
A . e
Convergéncia : I\I/I?'II'I\D/ Multiple-Play

Concorréncia
Actualizacao tecnologica

ISP
Optimizacao de custos ‘

Web TV

As Redes de Nova Geracao vieram dar resposta as necessidades dos
Operadores e potenciar novos modelos de Negocio
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A evolucao do enfoque de desenvolvimento das NGN o0

Convergéncia no transporte Convergéncia no controlo Revolucéo no acesso

Controlo IMS Controlo IMS

Transporte Transporte Transporte
IP/MPLS IP/MPLS IP/IMPLS
« Todas as aplicagbes « Controlo distribuido em  Bandalarga no acesso
transportadas em IP (all vez dos comutadores  Mdltiplos métodos de
|P) “monoliticos” acesso arede
+ Capacidade de QoS para » Separagéo clara das - Evolucdo para a fibra no
suporte da varias funcdes de controlo e de last mile (FTTH) e no
aplicacoes transporte second mile (mobile
* Tecnologias de - APIs abertas para a backhaul)
transmissé&o optica camada de servigos - Convergéncia fixo-movel

O focus das Redes de Nova Geracao centra-se hoje na evolucao e d
implementacao da sua componente de acesso
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Uma rede core (Optica, IP/MPLS e IMS) para integrar todos os servigos e redes

Service layer
Operator and third party services

Common Core Technologies

IMS Core
IP/MPLS Transport

Optical Transmission

Diversity of End Devices

B <« °©° <= B

Any Service, Any Access, Any Time, Any \Where
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A evolucao da componente de acesso das NGN : Fixo @?

ILLUSTRATIVE

Fibre with highest potential for the future fixed networks

Fibre
Description B-PON
\/
Family of technologies E-PON*
that allow transmission / T
of data over copper Cable \
DOCSIS2.0
“““““““““““““““““““ DOCSIS 3.0*
—
Standard that allows for / /
pleleiM data transmission over a Copper
cable TV network
PSTN ADSL VDSL
---------------------------------- HDSL ADSL2+
Fibre based architecture
=nmp'& that will replace part or ; i i — i > q
all legacy networks 10 100 1 10 2050 100 400 1 4 10 SPe€
Kbps Mbps Gbps
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A evolucao da componente de acesso das NGN : Movel @?

ILLUSTRATIVE

LTE will be the mobile technology of the future

Description 4G )
LTE

GSM: global standard

for architecture and

protocols

GPRS: evolution for an 3G )

always-on concept UMTS

UMTS: increased speed HSP HSPA+
and new services y
HSPA: speeds of up to 26 u

14Mbps GSM

HSPA+: MIMO* —e

technology up to GPRS
42Mbps A

LTE: GSM and UMTS
evolution to 4G | | | | | | | .

networks through 10 170 384 14 21 42 300
OFDMA** modulation
Kbps Mbps Speed
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O roadmap de evolugao das redes moveis

7.2 Mbps everywhere LTE technology trial under
preparation

14 Mbps deployed

21 Mbps deployment

28 Mbps trialed

3G Femtocells under trial

HSPA
Rel-5 (HSDPA) Rel-6 (HSUPA) Rel-7 Rel-8

DT IOy Ty DT

|
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O roadmap de evolugao das redes moéveis : LTE

Rede 3.9G: LTE/EPC

A
Ite

A rede movel deveréa evoluir paraum s ~ =~ Corvuipare
ecossistemaall IP: LTE no acesso e EPC - B -
no core, sendo o aumento do débito g
para valores da ordem dos = P
100 MbpS no downlink e 1nTS . T3 Ived Packest Core “;;E =
50 Mbps no uplink : i
um dos seus principais objectivos. '

LT - - ¢ 8.

rouow

ite -

LTE Advanced é uma evolucdo do
ecossistema LTE cujo objectivo é a
disponibilizacéo de débitos de centenas
de Mbps e mesmo 1Gbps.
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Novas aplicagoes exigem maiores débitos no acesso

A evolucao da Internet

Utilizador/Produtor
de Conteudos

O novo paradigma do video

.. at home ...

Ambiente
Colaborativo

O Parsbowst pervete-t (oaveses ar o parsfiar Raguis b
3R ae pewnaas e Larem parte da ha wéa $ provams ¢ tmgos grocswer acwry

Redes Sociais
Partilha

Video anywhere
Em casa

":’}I YSateIIite

=

No
dispositivo
movel

No
Computador

and moving !!!

)

ADVANCED
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Crescimento exponencial da largura de banda no fixo “exigida” pelas aplicacoes E?

Largura de Banda efectivamente
necessaria Tecnologias Fibra Optica
Mbps de .
i ! Computagdo  >200
200 r Remota
150 t 3D TV
HDTV/ | Entretimento
100 ! Multiroom !
5MB | |
1 1 1 7
Downloa ! \I\illl(jlfio l ! J
Web d ! - L
- : + streamin .
>0 browsing 1 ! 935 .
} 2 |
0 i 1 i L 1 1
“Connecting | " . : N N 5 - 5 >
places and | S_héflrl,pg : Networking 10 100 1 1020 100 14 10
people” ! info ! Kbps Mbps Gbps
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.. também no movel!

My Media Channels

My Internet - RSS, podcasts, video, My Social Life
Services stliscrive, parsonalize - - Stay in touch and

My Content
- Contacts, Calendar, - Purchased and
Inbox, Account self-care - Created,
Seamless backup -

Source: Ericsson
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A implementacdo de redes de fibra oOptica e de

servicos de 3-Play

I
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A fibra 6ptica como infra-estrutura fisica de acesso Y

From thousands ... ... to millions
(before FTTH) (after FTTH)

* 100 Mbps internet (and more)
S * 3D TV and super HD
Vv v * Next generation surveillance systems
* Internet-enabled house appliances

Residential

* 100 Mbps internet

* Cloud computing/storage
* Virtual collaboration

* Telecommuting

* Video conferencing

SMEs/SOHOs

* HD video conferencing

* +100 Mbps internet ;e/GE)  « Cloud computing/storage
Corporate

* Unified communications * Software as a Service
* Vertical solutions * Remote access to company apps
* E-health
Community : E-educgttlon

* FTTH connected communities*
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A nova “Casa Digital” : Banda ultra-larga para novas aplicacoes e dispositivos [:_?

Videoconferéncia
Full Motion

Teletrabalho

com presenca virtual

Compras com
visualizacdo em alta
definicao

Thin Client Computing
(Storage, backup noturno,
software applications on
demand)

Fonte: BMG
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Video/Audio
Streaming de alta
defini¢céo

Partilha de grandes

ficheiros (fotos, videos,
ficheiros de trabalho via
rede domeéstica)

Base de dados VOD
(milhares de videos para
seleccéo)

Jogos interactivos
“Immersive
Reality”

Controlo Remoto de
Residéncia
(all IP-enabled appliances)

Seguranca

(alarmes e
videovigilancia)
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A evolugio dos suportes tecnologicos no Acesso: Cobre, Coaxial e Fibra Optica

Largura de Banda Tecnologia de Suporte

-Cobre: Meio electrio com grande atenuacéo,

-Cobre: Largura de Banda reduzida e funcdo da . . o
consumo de energia, reduzido alcance e sujeito a

distancia; . N A

- Coaxial: Limitado a banda e eficiéncia espectral =~ " " grande_s |r.1terfer_en0|a’s el_ect.roma_lgnetlcas, ~ :

alcancavel (256 QAM over 1 GHz): Banda de i - Coaxial: Meio e_Iectnco. maior atenuag&o, ‘maior

Upstream limitada: f consumo de, energia, menor alcance, interferéncias
' PoEm " W electromagnéticas;

- Fibra Optica: Largura de banda virtualmente
“ilimitada”; Simetria Upstream/Downstream;

LN
(Q_TV Analdgica )
Q__TvDigifal )
Q__intergbt )

-Fibra Optica: Meio 6ptico: green tecnology, maior
alcance, imunidade a interferéncias
electromagnéticas;

-Cobre: Meio assimétrico com reduzida capacidade
de upstream e downstream limitando a
interactividade;

-Coaxial: Capacidade limiata de downstream
dedicada por utilizador reduz a interactividade;

- Fibra Optica: Simetria downstream/upstream
permite grande interactividade;

-Cobre: Distribuicdo apenas de canais digitais em
unicast;

-Coaxial: Distribuicdo de canais analdgicos e digitais
predominantemente em broadcast;

- Fibra Optica: Distribuicdo de canais analégicos e
digitais em broadcast e unicast;

Distribuicdo de Conteudos Interactividade

[ —
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GPON: uma tecnologia eficiente para NGA's de fibra

ILLUSTRATIVE

xDSL (legacy) G-PON (optic fibre) EP2P* (optic fibre)

+ efficiency

 Lower CAPEX with reductions of 30% to 60%

» Lower OPEX with reduced energy consumption (4 to * Less OPEX with reduced energy consumption (~2.5
5times less) times less)

» Less space required, with equipment 4 to 6 times » Less space required, with equipment ~7 times more
more concentrated concentrated

» Better quality of service with less down time » Potential to increase bandwidth with lower split ratio

(and, in the medium term, with WDM-PON)

* Ethernet point-to-point
*x -30% (Homes connected), -60% (Homes passed)
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Rede FTTH/GPON : Arquitectura de Rede

Central Office FTTH
________________ 1 e |
|
1 1550 nm (RF) —————> |
1 1490 nm (down) -H |
1 Splitting 1310 nm (up) P I 1
1 Point I :
| ODF : ¢ B I |
. . |
I [ I : - I !
I ,/' = : : = i | Fexible I
| = i 0 ” : I " Point :
: LN \: JC 2 : JC T .
I L Y J IIIIIIIIII m‘ /
RETV 7] IFeeder Network Distribution Network Building  Last
Channels ! : : Network  Drop
1
I\ !
I RFOverlay TV channels :

° Multiple splitting points
Major strategic * Network optimization by using a cluster approach
_ * Use of RF overlay
options of ° Fibre deployed for both residential and business services
CIZONMEAId @ - Feeder network with possibility of >10 Km range

OSP flexibility points for quicker and more effective O&M

—
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Home network solution to support all services using existing home cabling when available E‘

PT
[

ﬂ
i |

|

|
opt | FO ONT | E™ HGW ETH I

@ ——————————————— ETHICOAX/PLC— — — — — — 4
RE EXS

|

Fibre

‘N, -

Customer Coaxial
Network

TV TV

o0 o o

Customer Voice
Network

RJ11 RJ11 RJ11 RJ11 RJ11

L] L] L] L] L]
/ \ / \ / r N\ /

- a» a» a» a» a» of
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A possibilidade de um novo “mundo de servigos” em casa

High speed internet TV and enhanced TV features
100 Mbps, 200 Mbps, up Basic and premium channels
to 1 Gbps download HDTV
20 Mbps, 100 Mbps, 200 PVR
Mbps upload VoD - Video on Demand
RF Overlay

o Q
6 Home Management

Advanced communication premium services

services Video surveillance meofibio
: : Total computer equipment —
Video conferencing .
: _ _ maintenance
Video and picture sharing :
Home automation

Multiplayer games management (domotic)
Internet on your TV

School services
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QUESTOES

I
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