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Broadband Evolution Trends

Network Evolution Veaails Pavies Eveltitjet) ServiceEvqution

/Evolution of 3G /Convergence of Computing, /Trends from Wired to
Communication, & CE Wireless
/Co-existence of multiple /Multimode Devices /Same Rich IP Apps
wireless technologies everywhere

Wireless is in the Center of Evolution I

3



3G Growing very fast

~880M ~2.4B

|| 3G Subscribers ] Total Subscribers

2009 2013

> 600K 3G Subscribers Added Every Day

4 Source: GSA, CDG, Oct 2009. Wireless Intelligence, Oct 2009, number of unique wireless connections




HSPA+ Gaining Strong Momentum

84+ Mbes Device Traction
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LTE Leverages New and Wider Spectrum

Available in smaller Best suited to leverage
SRl eiine new and wider bandwidths
4 N\ )
L4 3MHz o SMHz 10 MHz 15 MHz 20 MHz

- VAN J

LTE relative performance decreases with bandwidth due to higher overhead; 40% overhead in 1.4 MHz vs. 25% in 20 MHz
results in 25% better relative performance in 20 MHz vs. 1.4 MHz.

_ FDD TDD
TD-LTE Optimal Technology p. A Easeaea.
for Unpaired Spectrum wr DL UL

TDD 2:1 shown as an example. LTE also supports half-duplex.



LTE: Achievable & Supported Peak Data Rates

Achievable LTE Peak Data Rates

Accounts for overhead at different bandwidths & antenna configurations

/. Peak data rates scale with the
Bandwidth 2y2 bandwidth

37 Mbps | 72 Mbps A 2x2 MIMO supported for initial

LTE deployments
73 Mbps | 147 Mbps | 36 Mbps
150 Mbps | 300 Mbps | 75 Mbps

UE Supported Peak Data Rates (Mbps)

Based on FDD UE categories defined in 3GPP standard
A Similar peak data rates
defined for FDD & TDD

LTE UE 1
Category




LTE Boosts Data Capacity in Dense Urban Areas

!/ ndus first) BES3G

3G provides ubiquitous data coverage and voice multimode solutions
c . . c  (QUALCOMAA
Seamless service continuity with 3G from day one (L
:  Multimode
. . . ©  Solutions
3G/LTE multimode devices required . TDD& FDD

3G Coverage
Evolved 3G ensures similar user experience outside LTE coverage




LTE Voice Through Fallback to 3G,
Long Term Solution is VoIP using IMS

Long Term Voice Solution
LTE VolP Handsets

D

: LTE data only LTE data only ' Simultaneous
VoIP and LTE data?

LTE coverage LTE coverage LTE coverage

L TE focused on data while leveraging 3G for voice?

1Simultaneous 1X Voice and DO (SVDO) planne d s future Qua I omm DO ¢ hp t simultan WCDMA i d HSPA data available toda y HSPA wi || al so u p p or

Simultaneous Voice and data also through VoIP o EV DO 2Requires VCC for ntin ty LTE supports VolP, b t itial foc n data with data optimiz dd
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Improved Performance for Advanced
Topology Networks with LTE Advanced

Plug-and-Play |
Deployments s

Advanced
Interference
Management

Self-Organizing
Networks

>20 MHz Spectrum | J—
Aggregation Support for

Relays

Improved Fairness

Among Users

Note: Most topology enhancement features considered for LTE Rel-10 (LTE Advanced), but some

10 may be introduced in Rel-9 e.g., some SON functions are introduced in Rel-9.
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HSPA+ and LTE are on Parallel Evolution Paths

A The natural and most economical upgrade from HSPA
A Backward compatible with all UMTS evolutions: R99 through R6, R7, R8¢
A Optimal performance for single and aggregated 5 MHz carriers

A High HSPA voice capacity and simultaneous voice and data services
A MIMO support

A Optimized mobile OFDMA solution for new and wider spectrum
A Optimal technology for TDD deployments

A Higher peak data rates through wider bandwidths

A Boosts data capacity in dense urban deployments

A Interoperates seamlessly with 3G through multimode devices



Wireless Broadband Evolution Trends
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