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i.e. Paris, Buenos
Aires, Florence

o7 <4 5o g AL
i.e. Sao Paulo, New ﬁ‘
Delhi, Panama

x

=

Cities Interests B Oyl g 45 g s

i.e. Beijing,

«® Barcelona, Cairo u)@;) é@)‘ﬁ i.e. Berlin, New York,

Tokyo.
=
& owob
i.e. Caracas, Germany ’

Sources: (1) McKinsey Global Institute - Big Data Report, May 2011. (2) 2012E, Strategy Analytics , Global Social Network Market Forecast, Oct 2011. (3) United Nations, April 2010, (4) Youtube 2011

i.e México City, Rio de
Janeiro
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The world is changing

VR >
- 500 MBPS

The Internet of Things (loT), iPods, HDTVs, Smartphones, Tablets, Cloud Computing
All of these revolutionary technologies required more Bandwidth

We must expect and plan for more and faster changes in the future


http://powerpoint.sage-fox.com/

BROADBAND SERVICES

Services Offered On Broadband:

* Data Services

® High Speed Internet Services

* Point to Point and Point to Multi Point VPN Services
* Web Hosting Applications

* Walled garden (Internet on TV)

* Voices Services

® Audio Conference
e Voice over IP (VolIP)

e Video Services
® Video Broadcast
¢ Video on Demand
¢ Video telephony
¢ Online Gaming
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BROADBAND SERVICES

Services Offered on Broadband

Web Multimedia Video/Audio- . Online
Hosting Conference On-Demand Video on PC Gaming

Estabiish a world-class
Web presence wn

, S€
&) Yahoo! Wed Hosting

.

Revenue

~" Value-added Applicatiohs

Value Add

applications to . .
boost revenues Basic Telecom Service

/ Voice
Internet Time
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BROADBAND COMPONENTS

User Access Core Backend

Business "
Voice ZZ‘U P IP VPN /\ 45"«!5 Server
L:J & F "N

. video A J e—mma -
' communication ccess k Core

& . NAIS Client
Residential Aggregation Network Radius Server.

%l twork
? .&] gaming  video

=

eo Server
Soft Switch
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BROADBAND NETWORK ELEMENTS
Network Elements — Technology Options

User

The Access
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Access network

Wired access Wireless access

m copper Other media

Power line

=
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Compare Speed/Distance

Service Media Downstream(Mb/s)  Upstream(Mb/s) Max Reach (Km)
ADSL Twisted pair 8 0.9 5.5
ADSL2 Twisted pair 15 3.8 5.5
VDSL Twisted pair 50 30 1.5
VDSL2 Twisted pair 100 30 0.5
GPON Fiber 2,488 1,244 20
Wi-Fi Free Space 54 54 0.1
Wi-MAX Free Space 134 134 5
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GSM of pa Gl ,f 4

GSM Architecture Overview

Alr interTacs
UM) 1.
{ 3 Ablias Interface A Interfacs =3 orec

L
L ]
S 1
- '
-
1
L
'
MS '
'
1
’
’

....-- R R R R

PSTN:Public Switching Telephony Network
MSC: Mobile Switching Center

HLR: Home Location Register - . g
VILR: Visitor Location Reggister Global System for Mobile communication

EIR:Equipment Identity Register
Auc:Authentication Center 48
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6G L 1G il 3 Dli,l srasw o sl

Cellular Network DoAQNcEHI

Evolution

1G

data
transfer

No On-board No On-board = 256MB Memory = 6GB Memory > 8GB Memory
Storage Storage < 16GB Storage < 256GB Storage ~512GB Storage
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Very-high-bit-rate Digital Subscriber Line
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Benchmarks of fiber (FITH/B) coverage
HP/HS in-country ratio— 2012 & 2019

FTTH/B leaders with 95%-99% coverage B % Hp/HS 2012
B 5 Hp/4s 2019

95% 9%

87% 88% 86%

83%
78% 82%

38%

29%
20%

12% 11%

8% 4
5% 3% 3% 15 3% ==

8%

Singapore Qatar United Portugal Spain  South Hong  Japan Latvia Uthuania Sweden New Malaysiz France Swilzer- Nether-  Saudi  United  ftaly  Auslralia United Germany Austria
Arab Korea  Kong Zealand land lands Arabia States Kingdom
-

0, —N B =il £ = E Bl BN S= ™.
"-.--l- i ———] — __.—

Leading fiber markets

} There are now more than 10 markets with 95% or higher fiber coverage; Southeast Asia, the Middle East and Europe continue to lead fiber rollout

Source: Arthur D. Little, FTTH Council Europe, MENA, Asia-Pacific, regulator reports, Discussions with individual telcos, ADL past case work
HS — Households in the country, HP — Households passed by FTTH/B, HC — Households connected by FTTH/B
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People, vehicles, things
cluster to sporadically
demand bandwidth, a
lot of bandwidth...
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Why FTTH?

Connected
Optical Fibi

Disconnected
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Why FTTH?

Copper
More Less

Bandwidth Cost/bit
Distance  Size
Weight
Interference
Conductivity (no

power needed) | EEEEEETE
Cable > 50 Thps
- 100 Gbps to 1KM > 5,000 KM _ —

Bandwidth Distance Cost per Bit

f i
—_— —_— —_—

Bandwidth Distance Cost per Bit

Fiber

Greater bandwidth, Longer distance, Lowest cost per bit
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Why FTTH?

Copper Wireless - Cellular

Mid-20t
century

Early 1980s
Early 1990s EROz=le[e]a"A¢]
1995
1999
2002
2009
2016
2018-2020

Phone grade
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