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Intel’s Mobility Vision

All Computing Devices  
Communicate

All Communication
Devices Compute

WLAN
WWANGreater

Mobility
Richer

Experience



Personal BroadbandPersonal Broadband

Evolution:

Mobile Voice, IP Data & Mobile Voice, IP Data & 
Broadcast Video wherever you areBroadcast Video wherever you are



New Solutions: WiMAX

One open standard for broadband connectivity
Licensed & license exempt spectrum

Single global SKU
Stable & predictable IPR

Data Centric Business Model/Distribution 
OFDM technology optimized for data with room for growth 

WiMAX will be 1st truly global mobile broadband standard



WiMAX Networks Phases

Metro Zone

Enterprise
Campus Piconet

Fixed 
Indoor

Mobile

802.16802.16--2004 & 2004 & 
802.16e802.16e

Wi-Fi* Hotspot

Wi-Fi*

Fixed 
Outdoor

Backhaul

Early Early 
802.16e 802.16e 

802.16e 802.16e 

Mobile Service
Dense Cell Overlay  NetworkDense Cell Overlay  Network
Mobile Triple PlayMobile Triple Play

• Freq < 2.5 GHz Licensed
• Mid cost networks
• Handheld  & Notebook

Portable Service
Cell Data Overlay Network Cell Data Overlay Network 

• Freq < 3.5G Licensed
• Low/Mid  cost networks
• Notebook focus

Access Service
Data Overlay w/ Voice Data Overlay w/ Voice 

• Freq up to 5.8 GHz  - Lic& UnLic
• Low cost network 
• RG focus



Spectrum & StandardsServicesNetwork Model

802.16e
Licensed 2.5 & 3.5

Fixed/ Portable Services +
IP Voice, data & video

Portable & Mobile

802.16e
Licensed 2.5 & 3.5

802.16d backhaul

Fixed only services +
Portable IP data
Portable VoIP

Vertical applications

Fixed Portable

802.16-2004
Licensed 2.5 & 3.5

Unlicensed 5.8

DSL Fill-in & T1 replacement:
IP Data

TDM Voice
VoIP

Fixed last mile only

802.16-2004 backhaul
Unlicensed 5.8

IP DataMetro & 
Government

Wi-Fi Hot zones

Service Provider Business Models



Metro Government & City Wi-Fi

• WiMAX as Backhaul for  Wi-Fi 
Access Points 

• Local Government sponsored
• Free or Low Fee Services
• Usage Model: Laptop Data
• Example: Taipei, Philadelphia
• Spectrum: Unlicensed
• Low Capacity Network

WiFiWiFi

WiFiWiFi

WiFiWiFi

802.16802.16--20042004

MESHMESH
WiFiWiFi

WiFiWiFi



Rural Fixed Wireless

802.16
802.16--20042004

Rural

Rural
Rural

20 km

• Unlicensed 5.8 Ghz & 
Licensed 3.5, 2.5 Ghz
Spectrum

• Paging Tower Deployment
• Home Broadband Data & 

VOIP Services
• Government subsidized
• CPE Costs <$350

WiFi
Village

Coverage



Fixed Urban Deployment, 
T1 & DSL Replacement

802.16802.16--20042004

WiFiWiFi

WiFiWiFi

• Licensed 3.5, 2.5 Ghz
Spectrum

• Paging Tower Deployment
• Outdoor & Indoor 

Installation
• Home Broadband Data & 

VOIP Services
• CPE Costs <$200 big 

Enabler

10 km



WCDMA

WCDMA

WCDMA

Portable / Mobile Data Overlay

• Data off-load from high-
cost voice network

• Spectrum:  2.5/3.5 GHz 
Licensed

• Usage Model: Laptop 
Data, Mobile Handset, 
New Devices

802.16e

802.16e



WiMAX Momentum: 
An Industry Unleashed

4646

1 Year Ago1 Year Ago

244244

TodayToday

Ecosystem/ApplicationsEcosystem/Applications
Service ProvidersService Providers
System VendorsSystem Vendors
Silicon / Component Silicon / Component 
SuppliersSuppliers

WiMAX Forum MembersWiMAX Forum Members

Source: WiMAX ForumSource: WiMAX Forum



Industry Timeline Expectations
802.16-2004 Solutions

Standard Complete DONE

Technology/Silicon Samples DONE

System Interoperability testing Q2’05

Lab Trials Q4’05

Commercial Trials Q1’06

Portable/Mobile 802.16e Solutions

Standard Complete Q2’05

Technology/Silicon Sampling Q1’06

System Interoperability testing Q3’06

Lab Trials Q4’06

Commercial Trials Q1’07



Intel WiMAX Roadmap

‘‘0505 ’’0606 ‘‘0707

Handset Handset 
market trialsmarket trials

Metro ZonesMetro Zones
Market trialsMarket trials

RosedaleRosedale
based solutionsbased solutions

2H2H’’0505



Speaker Name

Title of Speaker

USA
2.5 & 5.8 GHz

Central & So 
America

2.5, 3.5 & 5.8 GHz

EUROPE
3.5 & 5.8 GHz
Possible: 2.5 

GHz

MIDDLE EAST
AFRICA

3.5 & 5.8 GHz

ASIA PACIFIC
2.3, 2.5, 3.3, 3.5 & 5.8 

GHz

CANADA
2.3, 2.5, 3.5 & 5.8 GHz

RUSSIA 3.5 GHz
Possible:  2.3, 2.5 GHz

Intel Radio Coverage (licensed):  2.3-2.7, 3.3-3.8 GHz 
Intel Radio Coverage (unlicensed):  5.25-5.85 GHz

Spectrum by Region



Equipment
Manufacturers

Industry Collaboration
Service

Providers

NEOTEC

Intel Confidential

*Other brands and names are the property of their respective own*Other brands and names are the property of their respective owners.ers.



WiMAX 
Portable/Mobile 

Networks with

802.16e

Carrier will deploy

HSDPA/EV-DO & 
Proprietary BB Wireless

WiMAX fixed-only  
networks

with 802.16-2004
NA

Carrier motivation 
Driven by Spectrum/Profile

Cellular SpectrumCellular Spectrum
(800, 900, 1.8, 1.9GHz)(800, 900, 1.8, 1.9GHz)

WiMAX SpectrumWiMAX Spectrum
(2.3(2.3--2.7, 3.32.7, 3.3--3.7 & 5.8GHz)3.7 & 5.8GHz)
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WiMAX overlay to 
move data traffic off 
of voice network



WANWAN MANMAN LANLAN PANPAN

3G3G
WCDMAWCDMA

GPRSGPRS
EDGEEDGE

WiMAXWiMAX
802.16802.16

Fixed & MobileFixed & Mobile

WiWi--FiFi
802.11802.11
<300ft.<300ft.

UWBUWB
andand

BluetoothBluetooth

Broadband Networks will co-exist

The Result: 
Best connected solution 
for application & place

RFID/RFID/
TAGTAG

*Other brands and names are the property of their respective own*Other brands and names are the property of their respective owners.ers.



Summary:  What to Expect this Year

802.16-2004 Fixed networks

• Market trials of 802.16-2004 Fixed networks

• Intel to launch our 802.16-2004 Fixed silicon in 1st half of 2005

• Cooperate on testing and trials to ensure conformance and 
interoperability

802.16e

• Lock down the “technical recipe” that everyone uses

• WiMAX Forum shift to a more solutions focus with more 
operator involvolement



Legal Notices and Important information regarding this presentation

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY 
INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL’S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES 
NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL® PRODUCTS INCLUDING LIABILITY OR 
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY 
RIGHT. INTEL PRODUCTS ARE NOT INTENDED FOR USE IN MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS. 

Intel may make changes to specifications and product descriptions at any time, without notice.

All dates provided are subject to change without notice.

All products, dates, and figures specified are preliminary based on current expectations, and are subject to change without notice.

Intel and the Intel logo are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries. 

*Other names and brands may be claimed as the property of others.

Wireless connectivity requires additional software, services or external hardware that may need to be purchased separately. Availability of public wireless LAN 
access points and broadband services may belimited. Wireless experience may vary. Certain WLAN functionality and security features may require additional 
software.  System performance, battery life and functionality will vary depending on your specific hardware and software. Please visit 
www.intel.com/products/centrino/more_info for more information.

Copyright © 2005 Intel Corporation.



This presentation contains forward-looking statements and involve a number of risks and uncertainties. These statements do 
not include the potential impact of any mergers, acquisitions, divestitures or other business combinations that may be 
completed after March 9, 2005. These statements also do not include any impact related to the expensing of stock options 
under the Financial Accounting Standards Board's statement  123R, which is effective for quarters beginning after June 15, 
2005. Expensing of stock options would decrease gross margin, increase expenses (including R&D expenses) and affect the 
tax rate. Many factors could affect Intel’s actual results, and variances from Intel’s current expectations regarding such 
factors could cause actual results to differ materially from those expressed in these forward looking statements. Intel 
presently considers the factors set forth below  to be the important factors that could cause actual results to differ materially 
from Intel’s published expectations. A more detailed discussion of these factors, as well as other factors that could affect 
Intel’s results, is contained in   Intel’s SEC filings, including the report on Form 10-K for the year ended Dec. 25, 2004.  Intel 
operates in intensely competitive industries. Revenue and the gross margin percentage are affected by the demand for and 
market acceptance of Intel's products, the availability of sufficient inventory to meet demand, pricing pressures and actions 
taken by Intel’s competitors, and the timing of new product introductions. Factors that could cause demand to be different 
from Intel’s expectations include changes in customer order patterns, including order cancellations, changes in the level of 
inventory at customers and changes in business and economic conditions. The gross margin percentage could vary from 
expectations based on changes in revenue levels, product mix and pricing, manufacturing yields, changes in unit costs, 
capacity utilization and the existence of excess capacity, and the timing and execution of the manufacturing ramp and 
associated costs, including start-up costs. The gross margin percentage could also be affected by excess or obsolete 
inventory, variations in inventory valuation and impairment of manufacturing or assembly and test assets.  Expenses, 
particularly certain marketing and compensation expenses, vary depending on the level of demand for Intel’s products and 
the level of revenue and profits.  The tax rate expectation is based on current tax law and current expected income, assumes 
Intel continues to receive tax benefits for export sales, and does not reflect the impact of any potential repatriation of cash 
under the American Jobs Creation Act. The tax rate may be affected by the closing of acquisitions or divestitures, the 
jurisdiction in which profits are determined to be earned and taxed, changes in the estimates of credits and deductions, the 
resolution of issues arising from tax audits with various tax authorities and the ability to realize deferred tax assets.  The 
expectation regarding gains or losses from equity securities and interest and other could vary from expectations depending 
on equity market levels and volatility, gains or losses realized on the sale or exchange of securities, impairment charges 
related to non-marketable and other investments, interest rates, cash balances and changes in fair value of derivative 
instruments.  Intel’s results could be impacted by unexpected economic, social and political conditions in the countries in 
which Intel, its customers or its suppliers operate, including security risks, possible infrastructure disruptions and 
fluctuations in foreign currency exchange rates.  Intel’s results could also be affected by adverse effects associated with 
product defects and errata (deviations from published specifications) and by litigation or regulatory matters involving 
intellectual property, stockholder, consumer, antitrust and other issues, such as the litigation and regulatory matters 
described in Intel's SEC reports.


