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Telecom Market Trends
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~ What is WIMAX ? Uil
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VWIiMAX: 4
True Broadband Internet, Everywhere i

= Bandwidth intensive applications
and services

= Highest bit-rate at the lowest cost

= Most spectrally efficient

= Enabling the Next Generation of
devices

Hresh slal meana o COMPIDIMSSE.
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Standard for Broadband Wireless Access
— Higher range than WLAN

— Higher bandwidth than UMTS

— Usually in licensed spectrum - 2.5GHz, 3.5GHZ

802.16d (also known as 802.16-2004)
— Fixed only, minimal QoS, lower data rates,

802.16e (also known as 802.16-2005)

— Mobility, extensive QoS, higher bandwidth
— Not compatible with 16d

« CPE

— Intel driving solutions
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Radio Access Air Interface Principles U1
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TDMA, PDC
AMPS, TACS, NMT - GPRS/EDGE

/Frequency /

Time

UL CDMA > EVXDO UMTS
LTE, AIE, WiMAX > HSDPA

TD-SCDMA
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MIMO / OFDMA Makes WIMAX Superior

=  True MIMO is faster and cheaper
»  1/2 the 3/bit of AAS WWIMAK
=  Bx the bandwidth of 3
* Handles mobility & user #'s

= MIMO is fJundamental in 4

= All WiMAX devices will be MIMO
enabled




MIMO Works Well in a Mobile Apps U1

united we succeed U N I N O RTE I_

Lab prototype measurement resuits

2x4 MIMO SM Mode Throughput 2x4 MIMO SM Mode Throughput
(ITU-VA, 120km/h)
R=1/2 = QPSK, R=1/2

e QPSK R=2/3 = QPSK, R=2/3

e QPSK R=4/5 === QPSK, R=4/5

s QAM16 R=1/2 g = QAM16, R=1/2
mn QAM1 6 R=2/3
e QAM16 R=4/5
= QAM64 R=2/3
e QAM64 R=4/5

= QAM16, R=2/3
= QAM16, R=4/5
= QAM64, R=2/3

Throughput (Mbps)
Throughput (Mbps)

SNR (dB

|dentical throughput at 3 km/h & 120 km/h




WiMAX Mesh Backhaul  unname

Flexibility in deployment —
deploy BTS’s with a mix of
fiber and wireless mesh

B,Iii;':/ . . backhaul
* Deploy fiber where possible
. . . + Deploy wireless mesh where
spectrum is available
. . . + Add fiber when mesh becomes
congested
Reduce number of BTS that
require wired broadband
EafsBa i

* Reduce OpEx

* Increase deployment velocity

Backhaul redundancy
. . * Provide path diversity

__ Flexible Backhaul Deployment

BTS w/
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.. 3G vs WIMAX  Jum

WIMAX: A new paradigm

JG+

Incumbent Operator Any Operator

Voice and Data VolP, Data, Video

30 Mbps 100 Mbps
$200 Handsets Consumer Products

Telecom ITU internet IEEE
Qualcomm Iintel & Others

$50 - $70 / month $20 - $40 / month
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» Fast deployment — QoS — High bandwidth per BS

» BS prices attractive today, CPE prices falling rapidly
« => Quick return on investment

* Mesh capabilities offer further flexibility

* |deal for countries like Greece with low fiber/adsl
deployment

* |deal for rural communities — fast deployment — IP
capabilities — NOT possible today with narrowband
rural implementations
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Estimated WIMAX CPE Prices
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Subscriber Capaci

BS Subscriber Capacity
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BS Net Revenue Potential

:: :\ Residential Only

\\i\\ —Residential + 10%

Business
T

1.0 158 20 25 30 35 40 45
BS Spacing in km

4—-Channel Base Station
3.5GHz FDD

3.5 MHz Channel BW
100% Non Line-of-Sight

100% Outdoor CPEs

Uniform Customer Distribution
Residential ARPU = $17.50/mo
Business ARPU = $77.50/mo
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Payback for BS CAPEX
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