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Our Vision:Our Vision:
1 Billion 1 Billion ““Connected Mobile ClientsConnected Mobile Clients”” in 5 Yearsin 5 Years

One Architecture Across Multiple Mobile Client PlatformsOne Architecture Across Multiple Mobile Client Platforms

Core BusinessCore Business Strategic Growth AreasStrategic Growth Areas

Client PCsClient PCs
CECE

(Internet)(Internet)
Mobile Mobile 
InternetInternet
DevicesDevices

LowLow--CostCost
PCsPCs

EmbeddedEmbedded

Microsoft Windows / Moblin LinuxMicrosoft Windows / Moblin Linux--based OS / Services Port of Choicebased OS / Services Port of ChoiceWindows, Mac OS Windows, Mac OS 

Source:  Intel



PC Access to the Internet PC Access to the Internet 
Has Gone Mobile Has Gone Mobile ……
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…… And Mobile PCs Will Be And Mobile PCs Will Be 
Connected to the InternetConnected to the Internet

Source: In-Stat . ABI  & Intel Internal Estimates

WAN Connection is EssentialWAN Connection is Essential

M UnitsM Units % WAN% WAN

NotebookNotebook
NetbookNetbook
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…… And These New Devices and Applications And These New Devices and Applications 
Are Rapidly Overloading Existing NetworksAre Rapidly Overloading Existing Networks

CommerceCommerce ProductivityProductivity EducationEducationMedicalMedicalInformationInformation EntertainmentEntertainment CommunicationCommunication



Global Mobile Data Traffic GrowthGlobal Mobile Data Traffic Growth

Source: Cisco Visual Networking Index Source: Cisco Visual Networking Index −− Forecast, 2008 Forecast, 2008 --20132013
[1] “U.S. 3G Networks Deliver Less Than Expected,” Phillip Redman, Gartner Research, 22 January 2009.

[2] “Testing WiMAX performance in the CLEAR network in Portland,” Senza Fili Consulting, January

20082008 20092009 20102010 20112011 20122012 20132013

How Will Operators Meet Demand?
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“The problem with 3G is in the air and the backhaul. The 
network was built for narrow band and now users are 
downloading video on iPlayer, on what is essentially a 

voice network. In London my calls have started dropping 
and on the motorway my phone drops between cells.”

“The problem with 3G is in the air and the backhaul. The 
network was built for narrow band and now users are 
downloading video on iPlayer, on what is essentially a 

voice network. In London my calls have started dropping 
and on the motorway my phone drops between cells.”

Most 3G providers in the US typically market speeds
as high as 1.8 Mbps when the actual speeds

are generally between 300 Kbps and 700 Kbps.1
In contrast, Mobile WiMAX speed is “as advertised.”

CLEAR’s Mobile WiMAX service in Portland is “consistently 
good” and typically achieves over 3 Mbps in the downlink 

and between 350 and 400 Kbps in the uplink.2
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Traffic Equivalents*

1 Smartphone = 30 
Handsets

1 Laptop = 450 Handsets

Traffic EquivalentsTraffic Equivalents**

1 Smartphone = 30 1 Smartphone = 30 
HandsetsHandsets

1 Laptop = 450 Handsets1 Laptop = 450 Handsets

Mobile VoiceMobile Voice
vs.vs.

Mobile InternetMobile Internet

A Network Optimized For Mobile 
Voice Cannot Handle High 
Numbers Of Mobile Internet 

Users

< 10 Kbs Constant Rate< 10 Kbs Constant Rate 1-5 Mbps Burst Traffic1-5 Mbps Burst Traffic

More Spectrum Needed  
More Backhaul And Different Network Architecture Required

* Source: Cisco, 2009 

Mobile Internet Requires a Technology RevolutionMobile Internet Requires a Technology Revolution



WIMAX Is The BEST WIMAX Is The BEST 
ChoiceChoice

To Deliver The Future ... To Deliver The Future ... 
TODAYTODAY

• Most Spectrally 
Efficient

• All IP Network
• Cost-Effective 

Equipment Choices
• Open Mobile Internet 

Business Model



Mobile Wimax Certification1

Over 100 Devices Certified Today.
Mobile Wimax Certification1

Over 100 Devices Certified Today.

1.  WiMAX Forum
2.  Infrastructure:  ABI Research, 2009; Client devices:  Orr Technologies, 2009.
3.  Informa Telecoms & Media, 2009
4.  2-3x based upon actual network performance in Korea, US, Russia & Japan; 10x per IEEE  802.16m Systems Requirements Document

Deployments3

Over 450 Planned And 
Commercial Networks In 

Over 135 Countries

Deployments3

Over 450 Planned And 
Commercial Networks In 

Over 135 Countries

Performance4

2-3x Today’s 3G Solutions And 
Scalability To 10x In The Future

Performance4

2-3x Today’s 3G Solutions And 
Scalability To 10x In The Future

Vendors2

Over 2 Dozen Infrastructure Vendors
Almost 100 Companies Offering Over 

350 Client Devices!

Vendors2

Over 2 Dozen Infrastructure Vendors
Almost 100 Companies Offering Over 

350 Client Devices!

WiMAX Global Momentum Continues to BuildWiMAX Global Momentum Continues to Build
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Mobile WiMAX Being Deployed in Mobile WiMAX Being Deployed in 
14 of Top 15 PC Markets14 of Top 15 PC Markets

 1.2 billion PCs deployed worldwide
 Top 15 represent 71% of total
 All countries have 2.3/2.5 or 3.5GHz
 16 IA OEMS supporting WiMAX today
 Clear / US:  35+ models from 6 OEMs

− 20+ available now

 UQ / Japan: 14 OEMs commit to embed 
 Russia: 30 models available from 6 OEMs
 100 notebook + netbook models 

by end of year

Source: Computer Industry Almanac, Jan ‘09

USA  
China
Japan
Germany
UK
France
Russia
Italy
South Korea
Brazil
India
Canada
Mexico
Australia
Spain



Portland

CLEAR 
WiMAX   
Launched in 
U.S.



““ We actually welcome the use of heavy bandwidth data We actually welcome the use of heavy bandwidth data 
applications that conventional 3G network operators may applications that conventional 3G network operators may 
discourage or simply candiscourage or simply can’’t support.t support.

Scott RichardsonScott Richardson
Chief  Strategy Officer, ClearwireChief  Strategy Officer, Clearwire

•• Over 35 notebook models from 6 manufacturers with over 20 in retOver 35 notebook models from 6 manufacturers with over 20 in retail todayail today
•• Plug in your Clear access device and surf, often in less than 60Plug in your Clear access device and surf, often in less than 60 secondsseconds
•• Targeting coverage in over 80 markets by end of 2010Targeting coverage in over 80 markets by end of 2010
•• Actual (typical) download speeds of 2Actual (typical) download speeds of 2--4 Mbps4 Mbps

WiMAX-Ready
LAPTOPS

Clear 
MODEM

Clear USB
MODEM

Clear Voice
ADAPTER

Clear Mobile Broadband
ENTERTAINER

Clear
SPOT



ScartelScartel’’s Yota Services Yota Service
 Targeting over 40 of the largest cities in RussiaTargeting over 40 of the largest cities in Russia
 Carrying over 500TB of traffic per month TODAYCarrying over 500TB of traffic per month TODAY
 Average subscriber is consuming 9.5GB per month!Average subscriber is consuming 9.5GB per month!
−− Twice that of DSL/Cable subscribersTwice that of DSL/Cable subscribers
−− Twice that of typical monthly data limit set by operators (5GB)Twice that of typical monthly data limit set by operators (5GB)

 HTC GSM / WiMAX dual mode handsetHTC GSM / WiMAX dual mode handset

SAINT-PETERSBURGSAINT-PETERSBURGMOSCOWMOSCOW



OUTDOOR COVERAGEOUTDOOR COVERAGE

INDOOR COVERAGEINDOOR COVERAGE

•• First Mobile WiMAX network live in First Mobile WiMAX network live in 
EuropeEurope

•• WorldWorld’’s first 3.5GHz carriers first 3.5GHz carrier
•• Installed over 100 base stations in 2 Installed over 100 base stations in 2 

months; over 170 todaymonths; over 170 today
•• Nationwide coverage expected in 3 yearsNationwide coverage expected in 3 years
•• 8 Mbps downlink rates8 Mbps downlink rates



Packet One, Packet One, 
Malaysia:Malaysia:•• Over 500 new subscribers / dayOver 500 new subscribers / day
•• WorldWorld’’s largest 2.3 GHz deployment s largest 2.3 GHz deployment 

outside of So. Koreaoutside of So. Korea
•• Wireless@KL provides free access to Wireless@KL provides free access to 

over 70,000 usersover 70,000 users



•• Targeting over 40 million POPs by end Targeting over 40 million POPs by end 
of 2009; 90% POPs by 2013of 2009; 90% POPs by 2013

•• 14 PC manufacturers already 14 PC manufacturers already 
commited to embedded WiMAX commited to embedded WiMAX 
notebooksnotebooks

•• Unique railway and mobile application Unique railway and mobile application 
service offeringsservice offerings

•• Simple, flat rate Simple, flat rate ““all you can eatall you can eat’’
service for one affordable priceservice for one affordable price

Faster and Cheaper:  Faster and Cheaper:  
Live speed tests on notebooks Live speed tests on notebooks 
have reached about 16 Mbps have reached about 16 Mbps 
down and 4 Mbps up, as simple, down and 4 Mbps up, as simple, 
flatflat--rate pricing undercuts all rate pricing undercuts all 
current HSPA offerscurrent HSPA offers

Initial Launch Markets:  Initial Launch Markets:  
Tokyo, YokohamaTokyo, Yokohama
and Kawasaki and Kawasaki 



• Phase 1:  Serve over 250,000 subscribers 
across 80,000 villages 

• Phase 2:  Serve 675,000 villages and 
~1.1 million subscribers 

• E-governance, telemedicine, distance 
education, e-travel, e-chaupal, e-legal 
services, and e-media access 

Owner:  SMiller



 Phase 1:  Serve over 250,000 subscribers across 80,000 villages Phase 1:  Serve over 250,000 subscribers across 80,000 villages 
 Phase 2:  Serve 675,000 villages and ~ 1.1 million subscribers Phase 2:  Serve 675,000 villages and ~ 1.1 million subscribers 
 EE--governance, telemedicine, distance education, egovernance, telemedicine, distance education, e--travel, etravel, e--chaupal, echaupal, e--

legal services, and elegal services, and e--media accessmedia access
 Plan to cover all urban India – 3 states already launched via franchisees



A Diverse Offering of 
WiMAX Devices Available NOW



What Is Intel DoingWhat Is Intel Doing



IntelIntel’’s Vision:s Vision:
Three Waves of Internet AccessThree Waves of Internet Access

10/100/1000
Ethernet ports*
10/100/100010/100/1000
Ethernet ports*Ethernet ports*

*Source: Dell’Oro Group, Q1’08;   **Source: IDC, Q1’08; Intel estimates; ***Source:  Intel 
Estimates
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• Helped define the standard
• Drove Integration
• Championed Manageability

• Manufacturing in scale
• #1 MSS for Ethernet LAN-on-Motherboard*
• #1 MSS Network Interface Cards*



IntelIntel’’s Vision:s Vision:
Three Waves of Internet AccessThree Waves of Internet Access

10/100/1000
Ethernet ports*
10/100/100010/100/1000
Ethernet ports*Ethernet ports* Wi-Fi ports**WiWi--Fi ports**Fi ports**

*Source: Dell’Oro Group, Q1’08;   **Source: IDC, Q1’08; Intel estimates; ***Source:  Intel 
Estimates

1,400M1,400M

1,200M1,200M

1,000M1,000M

800M800M

600M600M

400M400M

200M200M

00
1995               2002            2008                         1995               2002            2008                         2016                          20202016                          2020

• Intel ® Centrino® technology means wireless
• Drove hot spot footprint
• Championed Security

• Standardization across ecosystems
• Embedded wireless form factors
• Significant Intel Capital investment



IntelIntel’’s Vision:s Vision:
Three Waves of Internet AccessThree Waves of Internet Access

10/100/1000
Ethernet ports*
10/100/100010/100/1000
Ethernet ports*Ethernet ports* Wi-Fi ports**WiWi--Fi ports**Fi ports**

WiMAX ports***WiMAX ports***WiMAX ports***

*Source: Dell’Oro Group, Q1’08;   **Source: IDC, Q1’08; Intel estimates; ***Source:  Intel 
Estimates
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• Defining ITU 4G Standards
• WiMAX into notebooks
• Securing Spectrum

• Driving the Roadmap, Silicon
• WiMAX Open Patent Alliance coordination
• Significant Intel Capital investment



Intel WiMAX Products & DesignsIntel WiMAX Products & Designs

* Internal code names for projects in development.  Product names and plans are preliminary and subject to change.

WiMAX/WiWiMAX/Wi--FiFi
Combo ModulesCombo Modules

11stst integrated Wiintegrated Wi--Fi + Fi + 
WiMAX moduleWiMAX module

WiMAX WiMAX 
MIDsMIDs

Highly integrated two Highly integrated two 
chip solutionchip solution

Small size & low powerSmall size & low power

IntelIntel®® WiMAX WiMAX 
Connection 2400Connection 2400

Approx indication of sizeApprox indication of size

IntelIntel®® WiMAX/WiFi LinkWiMAX/WiFi Link
5050 Series5050 Series

Owner:  
Tom



WiMAX Embedded Laptops & NetbooksWiMAX Embedded Laptops & Netbooks
Scaling to over 100 Models by EOY 2009Scaling to over 100 Models by EOY 2009

16 16 OEMsOEMs Have Announced WiMAX Have Announced WiMAX 
Support Support 

U.S.A.U.S.A.
35+ certified models from 6 OEM35+ certified models from 6 OEM’’ss

20+ Models available in U.S. Channels NOW20+ Models available in U.S. Channels NOW

*Source: WiMAX Forum estimates. Does not include consumer electronics or pre-certified devices 

JapanJapan
14 OEMs14 OEMs committed to embed WiMAXcommitted to embed WiMAX

RussiaRussia
30+ Mobile PC30+ Mobile PC’’s s –– 6 OEM6 OEM’’ss



What is Intel Doing to Enable WiMAX?

Other brands and names are the property of their respective owneOther brands and names are the property of their respective owners.rs.

Wimax SiliconWimax Silicon Ecosystem DevelopmentEcosystem Development Interoperability TestingInteroperability Testing

Silicon CompaniesSilicon Companies Equipment  and Equipment  and 
Infrastructure CompaniesInfrastructure Companies Service ProvidersService Providers Spectrum AuctionsSpectrum Auctions

Intel Is Investing In Intel Is Investing In ……



Thank YouThank You



Backup



WIMAX in Top PC Markets 
U.S. Clearwire, DigitalBridge, Towerstream, Xanadaoo & dozens of others

Japan UQ soft launch Feb – fastest global network with up to 40Mbps downlink

Germany DBD in market today with fixed/city wide hotspot; Half dozen others in service or planned

UK Freedom 4, UK Broadband, Irish Broadband & almost dozen others in market today; 
2.5GHz auction this year

France Bollore deploying fixed and city wide hotspots; 5 others operators across France

Russia 13 carriers include Scartel & Comstar deploying Fixed/Mobile networks

Italy 10 carriers including AriaDSL launching fixed/city wide hotspots

South Korea KT & SKT in market today with mobile

Brazil Embartel, Telefonica, Brasil Telecom, TVA & others in market today with fixed, growing 
city wide hotspots to mobile

India BSNL deploying today in 25,000 villages; auction in H1’09 for 2.3/5GHz

Mexico 7 carriers including MVS deploying today fixed/city wide hotspot

Australia 6 carriers today including Unwired expanding coverage

Spain Iberbanda & NeoSky deploying fixed, city wide hotspot and mobile

Owner:  ML



Data Traffic is Taking Over Voice Networks

Source: CiscoSource: Cisco
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Mobile WiMAX: the Best of Mobile WiMAX: the Best of 
Available OptionsAvailable Options

50-250  ms

50-250 ms

40 ms

RAN Access 
Latency

5.8 Mbps14 MbpsHSUPA 

2 Mbps14 MbpsHSPA (today)

10 Mbps*40 Mbps
WiMAX Release 1.0

TDD (2:1 Ratio) 10 MHz

UplinkDownlink

Peak Data Rate
Technology

Today

30 ms21.6  Mbps43.2  MbpsLTE (Rel 8) 2x5MHz

300+Mbps, 20MHz   expected ’10/’11Mobile WiMAX™ 2.0 
(802.16m)

50-250 ms

50-250 ms

11.6 Mbps42 Mbps
HSPA Evolved

MIMO+64QAM downlink

11.6 Mbps28 Mbps
HSPA Evolved (Rel 7)

MIMO 2x2

Future



3G PC Data Usage

20%
INACTIVE

50%
< 1GB / mo.

15%
+3GB / mo.

15%
1-3GB / mo.

WiMAX Data Usage

• Data usage expands when true broadband becomes available
• WiMAX capable of providing primary broadband, not just mobile
• 3G cost/bit and performance unable to meet BB experience expectations

WiMAX Enables New Mobile Broadband 
Experience

3G Source: Major 3G service provider
WiMAX Source: Major WiMAX service provider

10%
INACTIVE

25%
0-500MB / mo.

40%
500MB-

10GB/mo.

25%
>10GB / mo.



WiMAX Today. A Vibrant Ecosystem

Other brands and names are the property of their respective owneOther brands and names are the property of their respective owners.rs.

Need to update – remove Nortel? Add other PC OEMs



WiMAX and the Open Patent AllianceWiMAX and the Open Patent Alliance



Lower IPR is Key to Device Lower IPR is Key to Device 
ProliferationProliferation

Relative
IPR
Cost

Relative
IPR Strength

New
Entrants

Leading
Incumbents

Maximum
Cost

Bearable

Minimum
IPR Strength

Needed

Don’t
Enter

Do
Enter

Don’t
Enter

Do
Enter

Don’t
Enter

Do
Enter

Don’t
Enter

Do
Enter

Don’t
Enter

Do
Enter



Mobile Broadband Technology Mobile Broadband Technology 
VisionVision

AllAll--IP Flexible RANsIP Flexible RANs

Flexible DeploymentFlexible Deployment
ArchitecturesArchitectures

Inexpensive RadiosInexpensive Radios

AllAll--IP Core NetworksIP Core Networks
with Interworking for with Interworking for 

backend systems rebackend systems re--use use 

Open Open 
Mobile InternetMobile Internet

ServicesServices

Well defined interfaces Well defined interfaces 
At all levels for a simple At all levels for a simple 

All IP ArchitectureAll IP Architecture

IETF based protocolsIETF based protocols

Minimized number of Minimized number of 
Layers and protocolsLayers and protocols

OFDM+MIMO toOFDM+MIMO to
Optimize bandwidth Optimize bandwidth 

efficiency efficiency 
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Retail model enabled byRetail model enabled by
Industry certificationIndustry certification

Message based controlMessage based control
Signaling for flexibilitySignaling for flexibility

Innovation at all levelsInnovation at all levels



LTE is a simple upgrade to 3G

UPGRADE

LTE has plenty of spectrum

SPECTRUM

LTE Claims & RealityLTE Claims & Reality

TBD Until IPR is resolved, depth and breadth 
of devices suppliers limited. Chipsets burdened 
with legacy multimode.

FALSE Complete forklift upgrade from RAN to 
Core

FALSE LTE needs wide FDD channels, or must 
re-farm existing spectrum w/o compromising current 
services

FALSE Standard not complete. Multi-year 
WiMAX Time-to-Market advantage and roadmap 
to .16m will provide a sustained lead over 
alternatives.LTE will be ready when the market is 

ready

TIMING

Plethora of devices will be there

DEVICE COST



WiMAX or LTE = Same Level of WiMAX or LTE = Same Level of 
UpgradeUpgrade

Both WiMAX & LTE require new RAN equipment & devices. 
Neither is “backward compatible” to 3G.

Both can interwork well with existing 2G, 3G networks.

4G Network:
(WiMAX or LTE)

2G, 3G Network 
(GSM, EV-DO, HSPA)

New data overlay network

Radio Access Network (RAN):
> 90-95% of new CapEx*

All IP Core

Upgrade core network to 
support more IP data 

traffic

Core Network Equipment
< 10% of new CapEx*

SAE
GW

HSS
MME/UPE OCS

PCRF

2G, 3G Core 
Network

SGSN

GGSN
MGW

* Intel estimates.  Percentage varies based upon the operator’s existing network.


