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SURGING DEMAND

X30 mobile traffic 379%b0 of Internet traffic

I during prime time is online

video
2010 2011 2012 2013 2014 2015
Il Dongle/tablets Eomm Smartphones | M Feature phones

2500

Connected, IP- Video Smartphones Mobile Internet
enabled Devices 1.2

billion devices connected by ~ 70% of internet traffic by 2.5 billion 70% of mobile
2014 2014 connections by 2015 traffic by 2014

Source: Bell Labs analysis
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THE DATA ERA
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MAIN LTE CHARACTERISTICS
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MAIN LTE CHARACTERISTICS

Low latency enables fast channel
adaptation therefore allowing high
speed applications

Latency Reduction

65 ms

50 ms

10 ms 10 ms
HSPA HSPA+ LTE LTE
MIMO2x2 MIMO4x4

Higher Peak throughput

173 Mbps

High peak throughput enables rich
content applications over LTE

42 Mbps
5 Mbps 14 Mbps 11 Mbps

HSPA 5MHz HSPA+ 5MHz LTE 20MHz LTE 20MHz

MIMO2x2 MIMO4x4
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GREATER RESOURCE EFFICIENCY
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WI_ > gOFDMA (DL) / SC-FDMA (UL) Egggfggr?éi\;ﬁumﬁgém)' VoIP, SIP

: Increased spectral efficiency.  : : interference

= Simplified Rx design cheaper

¢ UE Scalable - go beyond 5 :
: MHz limitation S ;

IMT-2000 family IMT-Advanced family

LTE bandwidths options

20MHz
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LTE ARCHITECTURE

All-1P neﬂwork : LMrgv?SL?Grk
] carries all types o i
?rowdes C;mtifli_lE traffic, including ?:;Efj?:g VolP.
eUTRAN | e coric. s

LTE IMS
MME ePC HSS

OFDM :_512«:“_____ D
A7 g s.owl P.GW  SGi MGW

A~
j'—k PSTN )

= SG, ..’f'“\_——r"'"\\
55/58 1/

— Routes and -

forwards user

data packets Gxc | Connects UE to

to eNodeB. Gx external

i _l packet data
networks. S
r PDN
\ /
=~ =z o Controls QoS policy for
~ each service data flow User and control
that passes through the = = = Control only
EPS = eUTRAN + ePC S ey

ooo.oo.oooo.oo.oooo.ooooooo.ooooooo.ooooooo.oooo.oo.oooo.oo.oooo.ooooooo.ooooooo.lz)oooooo.oooo.oo.oooo.oo.oooo.oo.oooo.ooooooo.ooooooo.oooooo AlcateIoLucent @
AT THE SPEED OF IDEAS™
COPYRIGHT © 2011 ALCATEL-LUCENT. ALL RIGHTS RESERVED.



LTE ADVANCED

SPECTRUM REACHING HIGHER DATA RATES
FLEXIBILITY BAND AGGREGATION
Higher throughput aggregating multiple LTE carriers
PEAK DATA
RATES
IMPROVING PEAK DATA-RATES AND SPECTRAL EFFICIENCY

MIMO CAPABILITIES
EIIZIEIC(;EIE}\JIEIY LTE Advanced extends MIMO capabilities of LTE Release 8
to now supporting 8 downlink antennas and 4 uplink

antennas
MOBILITY

CELL-EDGE IMPROVEMENT

CoMP
LATENCY Coordinated multiple point transmission and reception: improve
coverage of high data-rates, the cell-edge throughput, and increase

system throughput

CELL-EDGE
USER
THROUGHPUT
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SPECTRUM IN PORTUGAL

800 MHz split by 3 operators

800 MHz

* 3 x 20Mhz

2.6 GHz split by 3 operators

* 3 x40 MHz

« Typical Cell Ranges for LTE show
a significant advantage of using
lower frequencies
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TODAY'S MACRO APPROACH IS INSUFFICIENT

Macro is part of the solution, not “the” solution

Rural Access

=

n_ Poor in-building
Penetration
LB

(

Poor Residential
Outdoor Indoor Hotspots
Hot Spots
DL
Macro
Throughpt UL
- >

THE OBJECTIVE IS QOE EVERYWHERE
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INCREASE OF FEMTO-CELLS

By the end of 2012: There will be more femtocells than macrocells

70,000,000

60,000,000 ==Femtocells

50,000,000

Macrocells

40,000,000
30,000,000
20,000,000

10,000,000

2011 2012 2013 2014 2015
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SMALL CELLS AT THE RESCUE

From improved QoE to new revenue potential

FROM 5 BAR COVERAGE

TO ACCESS BUSINESS MODELS
Including dedicated data performance &
capacity, and smallzone tariff plans

FROM ACCESS MODELS TO

SMALLZONE SERVICES

Allow consumers to access a wide variety
of services when at home or in the office
that are delivered via the small cells

SMALL CELL

FEMTOZONE

FROM NETWORK BASED SERVICES TO
Open API NETWORK "“"CLOUD"” SERVICES

Capturing additional value from a small
cells application Ecosystem
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lightRadio™ SOLUTION

Microwave

------------------
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lightRadio™ NETWORK — TRUE HETNET
2G/3G/4G across macro, metro, enterprise, home

3G/4G Macro
Highly mobile users,
large # of users,
Primarily coverage

3G/4G Metro

Relatively stationary,
primarily capacity based,
lower cost relative
macro

3G/WiFiSmall Cells
Relatively stationary
mobile users, primarily
coverage in hard to
reach areas, lowest cost
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BELL-LABS
CONSISTENT INOVATION

Coluar  Ipformation
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