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QUALCOMM’s 3G Position

We Support all Flavors of CDMA

* QUALCOMM is interested in the success of all 3G CDMA technologies:

* QUALCOMM has invested over $2 billion in developing 3G CDMA

« Strong IPR position for all CDMA standards
— Licensed cdmaOne & CDM2000 to over 120 companies worldwide
— Licensed over 60 companies for WCDMA
— Licensed over 60 companies for TD-SCDMA
— 3G CDMA royalty rates are the same as cdmaOne

« Strong ASIC position for CDMA2000 & WCDMA markets
— 12 MSM “current-generation” products target CDMA2000
— 8 MSM products target WCDMA

Intellectual Property is highly valued at QUALCOMM

Complete list of licensees: http://www.qualcomm.com/technology/licensing.html
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A “Telecom-Centric” Industry Perspective
IMT-2000 Wireless Network Technologies

The Global Standard for Wireless Communications

IMT-2000
THE emerging network of the 21* century

Anywhere, Anytime Communications

Source: International Telecommunications Union (ITU-R, August 31, 2000)
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IEEE View of Wireless Network Technologies
A “Net-Centric” Industry Perspective

WWAN
<15 km

802.20 (proposed)

WIMAX
New standard for
fixed broadband

wireless. Doing for
MAN what Wi-Fi did

MAN

<5 km
75 Mbit/s

802.16d/e

for LAN.

Wi-Fi® WLAN
Includes 802.11a/b/g/n. <100 m
Products must be 11-54 Mbit/s

approved for
interoperability by the
Wi-Fi Alliance.

802.11a/b/g/n***

PAN
<10 m

802.15.1 (Bluetooth)*
802.15.3 (UWB) **
802.15.4 (ZigBee)***

Bluetooth: ~1 Mbit/s
*  UWB: >100 Mbit/s
**  ZigBee: 20-250 kbps

. . *rxx 802.11n: ~250 Mb/s
Source: ITU, “Birth of Broadband”, September 2003 and Pyramid Research



3G CDMA and WiMAX

Peak Data Rates Per User

“Evolved 3G" may satisfy the need for 4G or other broadband technologies

802.20 (f@

Bandwidth Assumptions

Bandwidth
(MHz)

Mobile
(Vehicular)

2G/2.5G 1.25

1xEV-DO, 1.25
1xEVDV,
802.20

WWAN

> (IMT-2000) :
= | Pedestrian cdma2000® 1xE .
2 | (Nomadic) cdma2000® 1xE S
= WCDMA HSDPA (WiMAX)
Fixed 802.15.1 802.11a-n 802.15.3a
(Stationary) (Bluetooth) (WLAN) (UWB)

~—

0.1 1.0 3.1 10 100
Peak Data Rate per User (Mbits/second)
Commercial
————— Proposed

Source: Telecommunications Industry Association,, International Telecommunications Union and WiMAX Forum
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The Buzz About WIMAX

« WIMAX or “Worldwide Interoperability for Microwave Access” was initially
conceived to:

— Provide “last-mile” or “backhaul” connectivity using microwave access (10-66 GHz)
— “Last-mile” refers to the connection from a major trunk to a business or residential user

e Currently targets the Mobile Wide Area Network (WAN) market
— WIMAX positioned as a Metro Area Network (MAN) solution (using licensed/unlicensed
bands up to 11 GHz)
— The standards were then “morphed” towards becoming a full-fledged mobile WAN
solution

- 3G CDMA and WiMAX

* The visibility of WiIMAX began with the aggressive backing from Intel and its
experience with WiFi

« WIMAX proponents fond of highlighting it as an alternative to the alleged ‘3G
failure/delays/expense’
— Covered in several hundred press releases, white papers, and research papers a year
— Missing serious consideration of competitive factors and a viable business case

WIMAX is the latest way for IT vendor “have-nots” to get into the
high growth lucrative mobile wireless market
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WIMAX — An Assessment

The commercial viability of WIMAX will depend upon a myriad of factors

*WIMAX hype is built on unrealistic promises

*WIMAX may end up working in a fixed environment in certain markets;
robust operation in a mobile environment is key, but will take years

*WIMAX proponents are hunting for globally acceptable and
commercially viable frequency bands

*Support of affordable, toll-quality, voice communications, in a variety of
consumer devices, will be a key determining factor in the adoption of
WIMAX mobility

* Availability of test equipment, interoperability, affordable devices,
ubiquitous coverage, differentiated mobile services, etc., will
Impact/delay the adoption of WiMAX
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3G CDMA — The Better Alternative

3G CDMA industry is generating billions of dollars of revenue today

« 3G CDMA WAN technologies satisfy global demand for
mobile voice and broadband data services

« Compared to WIMAX, CDMA2000 1xEV-DO (Rel A) offers
better spectral efficiency, data throughput and coverage in
a mobile environment

3G is globally available today in the 450, 850, 1700, 1900
and 2100 MHz frequency bands, exploiting legacy
spectrum allocations

By the time WIMAX is available for use in a mobile
environment, “evolved 3G” solutions will have already
satisfied most of the market demand
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Targeted Market Segments For WIMAX

e The WIMAX Forum promotes 802.16 standards to target
two distinct market opportunities:

* 802.16-2004: Fixed Broadband Wireless Access (FBWA)
- Wireless backhaul, LOS & NLOS
- Competitive broadband offering to DSL, cable, etc.
- OFDM technology
- Uses a variety of bandwidths (3 MHz up to 20 MHZz)
- Targeted for bands extending to 11GHz
- Claiming max. data speeds up to 75 Mbps over 30 miles
- Standard now published, but 100’s of corrigendum items still outstanding

» 802.16e: Portable & Mobile BWA
» Portable notebooks and mobile handsets, NLOS
« OFDMA technology
* Uses a variety of bandwidths, initially 5 MHz
» Targeting bands extending to 6 GHz

“WIMAX is the latest, and most hyped, generation of fixed wireless technology
INn years.” Source: Pyramid Research
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* Fixed, LOS, Point-to-Point applications
802.16 e Spectrum: 10 - 66 GHz (LMDS)
(Dec 2001)

602.16¢ « Targeting “Last Mile” BWA

« Conformance 802.16a * Fixed, NLOS, Point-to-Multipoint apps
Test Specs QE0<) I Spectrum: <11 GHz, licensed & unlicensed

« Combined 802.16, 802.16a & 802.16d
 Fixed, NLOS, P-to-P, P-to-M
SZ LTV,  Targeting “Backhaul” & “Last Mile” BWA

. (Q3 2004) e Spectrum: < 11 GHz, licensed & unlicensed
802.16fi,g .

« Network » Being designed for portability & mobility
Management 602.16e » Spectrum: < 6 GHz in licensed bands

b bt & mobile (EA0JelsH (oM * Not backward compatible

These standards will not support backward compatibility
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Progress of IEEE 802.16 Standards

A Standard is Not Necessarily Complete when it's Published

*Rigorous standards processes, simulations and field trials are required for
creating a robust standard and viable technical solution
* This rigor is missing in the IEEE processes, unlike in TIA/ETSI/3GPP/3GPP2

802.16-2004 Cor 1 802.16e
Number of comments received and unresolved Number of contributions and comments received
500 2000
400 1500
300
1000
200 -
100 | 500
0 - 0 m

Jul-04 Aug-04 Sep-04 Oct-04 Nov-04 Jul-04 Aug-04 Sep-04 Oct-04 Nov-04

|0 Comments Received B Unresolved Corrigendum Comments | [0 Comments ® Contributions |

A large number of unresolved comments exist with the Specification;
Less than 2 minutes are spent in ‘resolving’ each 802.16e contribution!
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Wireless Standards Take Time to Become Commercially

Viable
Example: WCDMA (3GPP); Releases & Corrections

Number of corrections to UMTS by realease

(Total reflects CRs approved in RAN, CN & SA)

1200

1100 B Rel-6 Total
/\ ERel-5 Total
1000
/ ORel-4 Total
900 OR99 Total

800

700

600 -

500 -

400 -

300

Number of approved CR per quarter

200 ~

100 -

0 T 1
BT T T T T
Date
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What Spectrum will WIMAX Use?

The hunt for commercially viable WIMAX spectrum continues

WCDMA
2.1
I
TD-SCDMA
GSM 21
900 PG —_— ' 802.15.3a !
CDMA | ' 802151 ! LouwB
1.9 ' Bluetooth | | 802.16 |

___________________________

Licensed
“““ Unlicensed

The lower frequency bands (below 2.5 GHz) are better for commercial use:
— Greater range (larger coverage areas), less cell sites, better in-building
penetration, better mobile performance, less power consumption, higher
average data throughputs in an NLOS environment

The lack of globally accepted frequency bands for WiMAX
IS impacting availability and economics
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WIMAX 802.16 Technology Weaknesses (1)

 802.16e is poorly designed for mobility

— Slow message-based power control
» As opposed to bit-based power control used by 3G systems

— Slow message-based data rate control
» Higher overhead than 3G systems

— Limited support for handoffs
* Recently introduced 802.16 handoffs are primarily hard handoffs

— Poorer link budget
» ~3 dB less than 3G systems, due to CDMA soft handoff advantage

e Limited number of simultaneous users can be supported
— High scheduling overhead
— Inefficient sleep mode

 No Upper layer specifications are addressed by IEEE standards body
— Standard only specifies PHY and MAC layers

— Service interoperability needs to be worked outside 802.16, which will lead
to poor interoperability and delay deployments
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WIMAX 802.16 Technology Weaknesses (2)

 Network and air-interface interoperability

— EXxpect to see proprietary network interfaces to enable interoperability

» Service providers will have to ensure vendor interoperability

« 802.16 claims to have a significant performance advantage: 75 Mbps in 20
MHz, i.e., 3.75 bits/sec/Hz

— Numbers not pegged to a specific frequency band of operation
— Too far from reality

— Recent simulations show that 802.16 OFDM technology can deliver at best ~1.0
b/s/Hz in a fixed Line-of-Sight scenario and < 0.75 b/s/Hz for most Non-Line-of-
Sight and mobility scenarios *

« 802.16 claims to support broadband data rates up to a coverage area of 30
miles
— Coverage in Urban/Suburban use is expected to be 1 to 3 miles
— Rural coverage will have larger range
— Data rates reduce drastically as distances increase

Pre-WiMAX, WiMAX-like and WiMAX-ready products are being sold
before fully-tested standards compliant “WiMAX Certified” process in place

* Source: Qualcomm, Nov 2004
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WIMAX Coverage vs. Frequency Bands

Relative site count compared to 1XEV-DO

3000%

|:| Urban [%]
. Suburban [%]

|:| Rural [%]

2500%

Higher Freq Bands

2000% -

Require Higher Cell Counts
/ N\

1500%
1000% //
!
0% I - ‘

1XEV-DO 800 802.16 2500 802.16 2900 802.16 3500 802.16 5800

‘DUrban B Suburban ORural ‘

WIMAX Link budget is estimated to be ~3 dB poorer than 1xEV-DO
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When Will WIMAX be Deployed?

WIMAX
Fixed & Portable
Backhaul & Mobile
802.16-2004 802.16e

Oe000eeeee990
0]0]0/0]0/010/0]0/00)0)®

3G CDMA and WiMAX

3G enjoys at least a 4 year advantage
for portable and mobile access

Build and test prototype system (optional)

Establish standard specifications for system and devices

Revise and stabilize the standard and begin chipset design
and software development

Test performance of standard releases
Optimize system and device performance

Pevelﬁp engineering prototypes of chips/software for initial
aunc

Test interoperability of devices and infrastructure
Test interoperability of multimode/multiband systems
Pre-commercial launch

Finalize chips and software for full commercial launch
Full deployment

Rich features for multimedia, ...

Ramp volumes, reduce manufacturing costs

WIMAX will not get to market in time to compete with “evolved” 3G WWANSs
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WIMAX Market Claims

The WIMAX “Fixed” and “Mobile” Business Models are Unproven

 Market estimates vary widely

—Forecasts vary from 2 - 15 M subscribers by Y2008
* Small compared to the 3G subscriber base

—To date, proprietary fixed wireless BWA solutions could only amass
<1M subscribers worldwide
«802.16 is counting on building upon this subscriber base

—CDMA is the dominant FWA technology being upgraded with EV-DO
for BWA

 Revenues from broadband wireless services - mostly
based on WiMAX - are being projected to top $2.1 billion
annually by Y2008

“WIMAX will not be commercially viable until 2007”
Source: The Complete WiMAX Handbook, Telephony

Sources: Pyramid Research LCC of Cambridge, MA, Wi-Fi and WiMAX:Unwiring the World Sizing the Opportunity, Analyzing the Players,
Demystifying the Hype, by John Yunker, November 2003. ABI Research, 2003. Visant Stategies, 2003. Strategy Analytics, May 2003.
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WIMAX Economics

WIMAX will not offer significant cost savings in a mobile environment

« WIMAX Cost of Coverage

— As a mobile service, WIMAX will require the same network
components used in today's 3G networks
» Cell Sites, Towers, RAN Equipment, Backhaul, Routers, Interconnect, etc.
« Typical U.S. nationwide cellular network has ~20,000 Cell Sites
— The higher WIMAX frequencies increase the capital and operating
costs of coverage
o Typical WIMAX spectrum will require more than four times the number of
WIMAX cell sites needed for coverage compared to the cellular bands,
and nearly twice the cell sites needed for UMTS band.

e WIMAX Cost of Devices

— WIMAX devices will utilize the same components as 3G devices:
« Display, battery, antenna, memory, capacitors, connectors, etc.

— By the time WIMAX mobile devices hit the market, low-cost 3G CDMA
devices will be priced below $50 (wholesale)
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WIMAX — Reality falling short of the hype

Operators should not be swayed by the claims

* The performance claims of WiMAX are unrealistic
— The WIMAX Forum is mixing their performance claims across multiple environments, frequency bands, modes, etc.,
creating unrealistic expectations in the market
— Not all parameters can be maximum at the same time - Claims like “75 Mbps over 30 miles range” are theoretical and
only apply to the fixed LOS mode, not mobile!

* Currently there are no “WiMAX certified” products available!
— Only proprietary, pre-WiMAX (e.g. WIMAX-class), fixed wireless access products are available
— WIMAX mobility products will not be commercially available for many years

* The 802.16e standard for mobility is incomplete and questionable
— Very little technical evidence is available to back-up mobility performance claims
— Issues such as interference, power control, hand-off, etc. have not been adequately addressed

* The economics of 802.16e is unclear
— The site count required for 802.16e in the higher frequency bands will be far greater than 3G mobile
— The cost of 802.16e devices will not be competitive with entry-level 3G devices in the out years

* The massive number of WiMAX options will lead to a lack of interoperability
— The variety of WIMAX options, modes and applications is creating confusion and a lack of uniform standards:
« Fixed vs portable vs mobile, licensed vs unlicensed, LOS vs NLOS, FDD vs TDD, a large variety of frequencies,
bandwidths, OFDMA sizes, etc.
- Backward compatibility is not guaranteed
— WIMAX will certify equipment based on a given set of physical layer profiles. These profiles and conformance
procedures are yet to be finalised

“They (WiIMAX) mush together all the claims for all the different frequencies from 2 GHz to 10 GHz,
licensed and unlicensed, into the projections of their roadmap for the next 8 years.”
Robert Berger, Internet Bandwidth Development, LLC
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Worldwide
3G Overview
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3G CDMA

San Diego, CA
USA
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3G CDMA - Today and Tomorrow

3G CDMA
ikl  CDMA2000 1xEV-DO Enhanced EV-DO
ptimize
for Data IS-856 Revision 0 Revision A
/1 Dedicated for packet data DO Gold Multicast, 3.1 Mbps fwd link
/7 2.4 Mbps peak rates (fwd link) thcIJeSp'I'?i)or:;’ I\II\III(:/IeO 1.8 Mbps reverse link
2 1x reverse link rates
V4
1.25 wHz CDMA2000 1X IXEV-DV (TBA)
Voice & Data
| Revision A | Rev.C | Rev. D
Double voice capacity 307 kbps packet data 3.1 Mbps fwd link
153.6 kbps packet data Simultaneous voice and data 1.8 Mbps reverse link

3.1 Mbps fwd link
1x reverse link rates

S HSDPA
Voice & Data Rel. 5

64/384 kbps circuit switched / packet data 1.8 to 14.4 Mbps fwd link
Soft handoff

These capacity enhancements do not require
modification to 1S-2000 standards

2001 2002 2003 2004 2005 2006



3G Capacity Evolution

The Foundation for Future Wireless Growth:

7+ Mbps

HSDPA / EUL
EV-DO Platinum 3+ Mbps

Multicast

EV-DO (Rev A)

1XEV-DO Gold Multic 2.4 Mbps
1XEV-DO (Rel 0)

WCDMA (UMTS 384 Kbps
CDMA2000 1X 153 Kbps

*Source: www.3Gtoday.com, as of January 2005

3G CDMA and WiMAX

3G Networks

Strong Global Demand *

e Over 125 3G CDMA operators

e Over 150M 3G subscribers

e Over 610 3G mobile devices

* Over 55 mobile device vendors

3G networks set the foundation

s |ncreased VoICe penetraon
o Compellingrapplications
» [ncreased earnings opportunity
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Global Demand: 2.1 billion mobile subscribers by 2008

Currently CDMA accounts for 15% of Worldwide Wireless Subscribers
In 2004, more than 25% of all (total) handset shipments worldwide were CDMA

(Millions) Global Mobile Handset Shipments

500 - 2G/2.5G versus 3G
450 -

400 A
350 A
300 A
250 -
200 -
150 -
100 -
50 -
O i

2003 2004 2005 2006 2007 2008

W 3G (CDMA2000 & WCDMA) W 2G/2.5G (cdmaOne, GSM, GPRS, EDGE, iDEN, PDC, PHS, TDMA)

Source: Average of In-Stat/MDR and Signals Research Group’s forecasts, August 2004
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3G CDMA Operator Growth

Operators have recognized the potential for 3G mobile services

Cumulative Number of

Commercial 3G CDMA Networks
140

120
100
80
60
40
20

B EV-DO
0 WCDMA
B CDMA2000 1X

2000 2001 2002 2003 2004

Source: www.3GToday.com, as of January 2005
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Commercial 3G Operators: 125 in 50 Countries
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Wy, B Taaland, Nearagua. Nigeria. Pasama, Pers. Romanta, Fessi, Talwan, ThaTand. Venerm o Viatnam ' {

CDMAZ2000 '.'X& 1xEV-DO

{Braci, T sbemala, brael & Hore

CDMA2000 1xEV-DO
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CDMA2000 1X & WCDMA (UMTS)

(hitraiay

CDMAZ2000 1X & 1xEV-DO & WCDMA (UMTS)

e B o
- = s
{hesira, Banrain, Denmart, Finkind, [ me, Germany, Srvece, Hoap Long, Ireland, Hal Retherlands, Pertgal, Slovesn, Spain, Seaten. Ynilreriand 00}

D Worldwide 3G CDMA Commercial Networks
Source: 3Gtoday.com (as of December 2004)

1XEV-DO: 13 operators
« WCDMA: 44 operators
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140 1 mwWCDMA (16.5M)
B CDMA2000 1XEV-DO (10.8M)
120 1 m CDMA2000 1X (122.8M)

60 -

Subscribers (M)
3

40 A

20 A

O .
5 0 XA Q & NN IR P I D Q & N> QO

*80 of the 125 operators have reported 3G CDMA subscriber totals at some point. Forty-five of those
operators have updated their 3G CDMA subscriber totals for December 2004.

Source: 3Gtoday.com
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3G CDMA is Firing on All Cylinders

Satisfying the demand for Voice and Wireless Broadband today!

» Toll-quality Voice communications (equal or better than landline)

» High-speed Data transmissions (multiples greater than ISDN speeds)

» Secure transmissions (including DRM, anti-spam, fraud control, etc.)

» Excellent coverage (with in-building, multimode & robust hand-off services)

 Commercially available devices (more than 706 devices from 61 vendors)

— Small and attractive form factors

— Data-enabled devices based on IETF (TCP/IP) standards

— Operating systems based on “open” execution environment standards
— Low battery power consumption

 Commercial-grade infrastructure (switching, billing, authentication, etc.)

» Thousands of applications (multimedia, multi-casting, messaging, etc.)

» Low cost per minute, megabyte or message (due to high spectral efficiency)

» More than 150 million paying subscribers worldwide and growing (~=4M/month)!

3G is a mature industry that is generating billions of dollars of revenue!
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CDMAZ2000 1x
and 1xEV-DO

QUALCOMM
WCDMA

San Diego, CA
USA
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What iIs CDMA2000 1X?

First IMT-2000 Standard

More Voice Capacity (more than 6 times capacity of GSM):

» 26 to 29 Erlangs/sector/1.25 MHz (35 to 38 TCH/sector/1.25 MHz)
» Capacity gains are directly attributed to:
— Fast forward link power control
— Lower vocoder rates (rate 1/4 code can be used)
— Coherent reverse link
Always On Packet Data Rates:
» 153.6 kbps peak data rate (Release 0)

» 307.2 kbps peak data rate (Release A)

Offers a 50% increase in standby time:
« Attributed to Quick Paging channel

Backward compatible with cdmaOne
Voice quality rated as excellent

Improved coverage:
» 1X provides better coverage due to improved link budget

Note: Compiled with input from three CDMA operators
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Voice Capacity Comparison

Voice Capacity Comparison in 5SMHz

(Erlangs per Sector)

Notes:
Assumes 100% loading of voice traffic 5x
2% GOS for all calculations

Baseline
I

AMPS TDMA

11x

11x AMR 1/1]
Ox
AMR 3/9

GSM

18x

18x

cdmaOne

3G CDMA and WiMAX

WCDMA CDMA2000 ix 1x Diversity
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What iIs CDMA2000 1xEV-DO?

An IMT-2000 Standard

A high-performance and cost-effective wireless broadband solution

Complimentary to CDMA2000 1X

Fixed
Mobile

Up to 2.4 Mbps peak data rate in 1.25 MHz

* Increasing to 3.1 Mbps in next release (Rel A)

« Enhancements through Multicast and FLO technologle

Average data throughputs: 700kbps — 1Mbps

* Both mobile and fixed environments

Specialized "R
Markets | ¥

Note: All figures are based on per sector or 1.25MHz
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Data Throughput Comparison

CDMA provides service to
more users, at greater traffic
volumes, while offering a
better user experience

Data Throughput Comparison in 5 MHz
(Average Throughput per Sector)

Note:
Assumes 100% loading of data traffic
Pedestrian Mobility 2X

Baseline 2X

[
GPRS * EDGE * WCDMA ’ CDMA2000 1X °  1XEV-DO°
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End User “Mobile” Data Rate Comparison
3G CDMA is Leading the Way in Providing Wireless Broadband

GPRS_ 20-40 kbps Peak Rate (Commercial devices)
1X | | | 60-90 kbps D Typical End User Data Throughput

EDGE | | | 70-100 kbps
WCDMA (Rel 99) [ | | 200-250 kbps

EV-DOr0 300- 800 kbps
EV-DOrA +Equalizer 360- 960 kbps

HSDPA (Rel 5) 300- 800 kbps
i I I I I I I I I I I I I I I

0 025 05 075 1.0 1.25 15 1.75 2.0 225 25 275 3.0 3.25 35
Data Rate (Mbps)

3G CDMA is already standardized — future enhancements are ongoing

Notes: 1. Peak and typical average end-user forward link data rates based on actual commercial implementations of each standard.
2. 1X and 1xEV-DO data rates are achieved in a 1.25 MHz carrier bandwidth, WCDMA and HSDPA (Category 12) rates are achieved in a 5 MHz carrier.
3. 1XEV-DO (Rev A) or 1XEV-DOTrA data rate includes the implementation of an “equalizer” and reverse link peak data rate enhancement to 1.8 Mbps
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Cost per Megabyte Comparison

Spectral Efficiency affects cost

NP

EV-DO EV-DO HSDPA 1X WCDMA EDGE GPRS

(Platinum) .02 02 . .07 1 .
$0.005 $0.0 $0.026 $0.06 $0.0 0.11 $0.42

Cost = “Greenfield” Network Operations Expenses + Depreciation on Capital

Operators Prefer Mobile Broadband Technologies that are
Affordable & Evolutionary

Source: The Economics of Wireless Data, http://www.qualcomm.com/main/whitepapers/WirelessMobileData.pdf
Assumptions: On demand Traffic: a) 15% of traffic demand occurs at the busy hour, b) 7,600 kbps / sq km at busy hour, ¢) 5SMHz
Multicast Traffic: a) 2,000 subscribers / cell, b) 30 live streaming minutes / day at 128kbps data rate, c) 1.25MHz



http://www.qualcomm.com/main/whitepapers/WirelessMobileData.pdf
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CDMAZ2000 1xEV-DO Roadmap

VolP

1X-like spectral efficiency/
voice capacity/quality

Low Latency
30ms

Rev A — Higher Data Rates
3.1 Mbps DL
1.8 Mbps UL
Avg 600-1300 Kbps DL

Quality of Service (QoS)
Multiple QoS concurrent flows
Selected by user or
application

Release 0
2.4 Mbps DL
153Kbps UL

Avg 300-600 Kbps DL

Video Telephony
Packet voice and video

. Push To Talk
PERSOMAL

BROADEAND Instant Messaging
Instant Multi-media
? Audio and video
Next Level <750ms PTT
Enhancements

Gold Multicast

Platinum Multicast
High rate media delivery

Equalizer

Interference Cancellation
Voice/data capacity gains

Multi-carrier
Significantly enhanced
peak data rates per user
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CDMAZ2000 Commercial Launches

Operator

SK Telecom

KTF

LG Telecom

Monet Mobile

Zapp Mobile (Telemobile)
Leap Wireless (Cricket)
Brasilcel (Vivo)

Verizon Wireless

SK Telecom

Metro PCS

Bell Mobility

KDDI

Centennial Wireless
KTF

Telus Mobility
Telecom New Zealand
Smartcom PCS
Sprint PCS

Cellular South
Pelephone
Interdnestrcom
EPM Bogota

Monet Mobile

Tata Indicom

US Cellular

Telcel

Kiwi PCS

Movilnet

Aliant Mobility

MTS Canada
Telstra

BellSouth

BellSouth

Skylink (Delta Telecom)
Alltel

IUSACELL

Verizon Wireless (P.R.)
Belcel

Hutchison CAT

Bell South
Centennial Dominicana
China Unicom
Sasktel Mobility
BellSouth

Reliance

Vesper (Giro)

Bell South

Midwest Wireless
S-Phone

PCS

APBW

BellSouth

Cellular One
Skylink

Starcomms
Telefonica

KDDI

Alegro PCS (Telesca)
Codetel

BellSouth (Peru)
Dalacom (Alatel)
Movicom (BellSouth)
Mandara Selular
ACS Wireless

ACS Wireless

Country
S. Korea

S. Korea
S. Korea
USA
Romania
USA

Brazil
USA

S. Korea
USA
Canada
Japan
Puerto Rico
S. Korea
Canada
New Zealand
Chile

USA

USA

Israel
Moldova
Colombia
USA

India

USA
Venezuela
USA
Venezuela
Canada
Canada
Australia
Ecuador
Panama
Russia
USA
Mexico
Puerto Rico
Belarus
Thailand
Nicaragua
Dom. Republic
China
Canada
Colombia
India
Brazil
Guatemala
USA

Vietnam
Guatemala
Taiwan
Chile
Bermuda
Russioa
Nigeria
Peru
Japan
Ecuador

Dominican Rep.

Peru
Kazakhstan
Argentina
Indonesia
USA

USA

Launch Date

Oct. 01, 2000
May 01, 2000
May 01, 2000
Oct. 24, 2001
Dec. 07, 2001
Dec. 10, 2001
Dec. 12, 2001
Jan. 28, 2002
Jan. 28, 2002
Feb. 01, 2002
Feb. 12, 2002
Apr. 01, 2002
Apr. 04, 2002
May 08, 2002
Jun. 03, 2002
Jul. 22, 2002
Jul. 26, 2002
Aug. 12, 2002
Sep. 09, 2002
Sep. 30, 2002
Sep. 30, 2002
Oct. 02, 2002
Oct. 29, 2002
Nov. 09, 2002
Nov. 12, 2002
Nov. 13, 2002
Nov. 14, 2002
Nov. 20, 2002
Nov. 25, 2002
Nov. 27, 2002
Dec. 02, 2002
Dec. 04, 2002
Dec. 04, 2002
Dec. 04, 2002
Jan. 23, 2003
Jan. 24, 2003
Feb. 04, 2003
Feb. 10, 2003
Feb. 27, 2003
Mar. 26, 2003
Mar. 27, 3003
Mar 28, 2003
Apr. 10, 2003
Apr. 15, 2003
May 01, 2003
May 01, 2003
May 20, 2003
Jun. 16, 2003
Jul. 01, 2003
Jul. 15, 2003
Jul 29, 2003

Aug. 11, 2003
Oct. 17, 2003
Nov. 01, 2003
Nov. 01, 2003
Nov. 28, 2003
Nov. 28, 2003
Dec. 02, 2003
Dec. 03, 2003
Dec. 05, 2003
Dec. 09, 2003
Dec.15, 2003
Apr. 19, 2004
May 24, 2004
Jun. 15, 2004

Technology

o
@

CDMA2000 1X
CDMA2000 1X
CDMA2000 1X

it
CDMA2000 1X :
CDMA2000 1XEV-DO South Korea Japan United States Romama
CDMA2000 1X .
CDMA2000 1xEV-DO o]
CDMA2000 1X Chile Israel Moldova Colombia
CDMA2000 1X =
CDMA2000 1X
CDMA2000 1X Panama Russia Mexico Belarus

CDMA2000 1X : ;
v 68 commercial CDMAZ2000 carriers
CDMA2000 1XEV-DO &

CDMA2000 1X

o UIN=

CDMA2000 1X

CDMA2000 1X

CDMA2000 1X

CDMA2000 1X | =T

CDMA2000 1X i)

CDMA2000 1X |ﬂdla Venezuela Australia Ecuador
CDMA2000 1X

CDMA2000 1X
CDMA2000 1X
CDMA2000 1X Brazil Canada Puerto Rico  New Zealand
CDMA2000 1X
CDMA2000 1X @
i -
|
CDMA2000 1X _
CDMA2000 1X
|

CDMA2000 1X i i
CoMAZ000 1 In 33 Countries
CDMA2000 1X .

CDMA2000 1X o e,

CDMA2000 1X

CDMA2000 1X -
CDMA2000 1X

CDMA2000 1X - ;
CDMA2000 1X g
CDMA2000 1X :
CDMA2000 1X

CDMA2000 1X .
CDMA2000 1XEV-DO Thailand
CDMA2000 1X

CDMA2000 1X
CDMA2000 1X
CDMA2000 1X
CDMA2000 1X

CDMA2000 1X

Dominican Rep.

l:i}

CDMA2000 1X Vietnam Taiwan Bermuda Guatemala
CDMA2000 1X

CDMA2000 1X

CDMAZ000 1X (=4

CDMA2000 1xEV-DO

CDMA2000 1X .

CDMA2000 1X Nigeria Peru Kazakhstan Argentina

CDMA2000 1X
CDMA2000 1X
CDMA2000 1X
CDMA2000 1X

CDMA2000 1X . H
CDMAZ000 1KEV-DO _ Source: Carrier Press Releases
Indonesia


http://www.odci.gov/cia/publications/factbook/flags/as-flag.html
http://www.odci.gov/cia/publications/factbook/flags/ec-flag.html
http://www.cia.gov/cia/publications/factbook/flags/vm-flag.html
http://www.cia.gov/cia/publications/factbook/flags/id-flag.html
http://www.cia.gov/cia/publications/factbook/flags/us-flag.html
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Operators are Expanding Services with 1XxEV-DO

13 Commercial Operators

Over $1 billion EV-DO national
verizonvirless rollout over next 2 years
Currently expanding into 14 markets

e I 3G CDMA and WiMAX

Coming Soon

EZ Telecom & -sprint

. . - Sprint PCS”
SKTelocom . detbiquitel 0 ¥
Over 8M EV-DO subscribers ~/ ~N
First in Mobile as Of AU USt 2004 m H E -
KTF 9 e, G ook
m Launched Nov. 2003
- Expecting 18.5M subs by March 2005
- Hurch
VESPER bt
® BELLSOUTH (Telecsa Ecuador)
ACS f:} mobile8 cantvoet
Eurotel’
| Over 87% of addressable CDMA subscriber base
0 will have access to EV-DO service within the next year!
pelephone
5 JAPBW QUALCOMWW QuUALOMW QUALOMM QUALOMWW QuaLcomww
S — 5500 6500 6550 6800 7500
v l vo San [l)J\;io.CA San ?J;?‘.O CA San %;10 CA San [l)J\;cLo CA San IZL)JI;T CA
® BELLSOUTH 2.4 Mbps 2.4 Mbps 2.4 Mbps 3.1 Mbps 3.1 Mbps
Chile) gpsOne gpsOne Higher resolution Camerato 4 Dual-CPU
ZC1 ARM 7 ARM 9 video/graphics megapixel Convergence
r:FD Camera to 4 megapixel Platform
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10.8 Million 1XEV-DO Reported* Subscribers
12
W Pelephone
Eurotel
10 - Verizon Wireless
B KDDiI

00]
1

B KTF
SK Telecom I I I

Subscribers (M)
o

0 ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )

PR RS D ECD PR CS L PO LD SO RLSSE
D)
*Six of the 13 operators have reported 1XEV-DO subscriber totals at some point. Three of those operators
have updated their 1XEV-DO subscriber totals for December 2004.

Source: 3Gtoday.com
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1XEV-DO Commercialization by CDMA Operators

Operators representing over 85% of the CDMA base have
launched, trialed or plan to launch

cdmaOne / CDMA2000 Market : 212 Million Subscribers*

B Launched

[] Announced other 13.0% Verizon
Planned Launches 18.2% Launched

[ ] Trialing and/or Oct 2003
plan Launches, Not

Announced

SKT
th
[] other 8.8% Launched
Jan 2002
Trialing and/or 24 3%

plan launches, not KDDI
announced 8.3%  Launched
Nov 2003

5.6%

Pelephone, 1.7%
Telstra & TNZ . 9.3% KTF
Plan Launches 3.5% 7.3% - Launched
Alltel Vivo Sprint May 2002
Planned Launch Planned Launch  Planned Launch
Q4°04/Q1°05 Q4 2004 H2 2004

*Source: CDG, EMC June 2004 and Operator Estimates
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WCDMA

(UMTS)

QUALCOMAM
WCDMA

San Diego, CA
USA
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What iIs WCDMA?

An IMT-2000 Standard - 3G mobile wireless solution (also known as UMTS)

Complimentary to GSM/GPRS/EDGE services

More Voice Capacity (more than 2.5 times capacity of GSM):
» 51 to 83 Erlangs/sector/5 MHz (62 to 95 TCH/sector/5 MHz)

Always On Packet Data Rates:
» Up to 2.0 Mbps peak data rate in downlink (Release 99)
* Increasing to 10 Mbps with HSDPA (Release 5)

Average data throughputs: 200 — 250 kbps
» Downlink throughput: 200 — 250 kbps
» Uplink: throughput: 100 — 150 kbps

Voice quality rated as excellent

Source: UMTS Forum and IMT-2000
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WCDMA Spectral Efficiency

Greater Voice Capacity & Data Throughput is driving the demand for WCDMA

100 -

Voice Capacity vs Data Throughput
2 x 5 MHz spectrum available

75

Voice
Capacity .
(Erlangs per sector) HSDPA
50 M WCDMA
GSM/EDGE

GSM/GPRS

25

0 E
0.00 0.20 0.40 0.60 080 100 1.20 140 1.60 1.80 2.00 220 240 260 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20

Data Throughput

(Mbps per sector - Proportional to the Number of Subscribers)
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WCDMA Commercial Launches

Operator Country Launch Date Technology
NT‘L DoCoMo Japan Oct. 01, 2001 J-WCDMA . .
J-Phone Japan Dec. 20, 2002 WCDMA
3 EHutcEisong Unlited Kingdom Mar. 03, 2003 WCDMA 44 C O m m erC I al WC D MA C ar r l erS
3 (Hutchison Italy Mar. 03, 2003 WCDMA . .
3 (Hutchison) Australia Apr. 15, 2003 WCDMA N 23 coun t ries
Mobilkom Austria Apr. 25, 2003 WCDMA
3 (Hutchison) Austria May 05, 2003 WCDMA
3 (Hutchison) Sweden May 05, 2003 WCDMA
3 (Hutchison) Denmark Oct. 13, 2003 WCDMA
3 (Hutchison) Hong Kong Dec. 15, 2004 WCDMA
Etisalat United Arab Emirates Dec. 24, 2004 WCDMA )
MTC (Vodafone) Bahrain Dec. 28, 2004 WCDMA . X
Connect (One) Austria Dec. 18, 2004 WCDMA Australia Sweden United Kingdom
Vodafone Greece Jan. 23, 2004 WCDMA
Mobitel (Debitel) Slovenia Feb. 11, 2004 WCDMA
T-Mobile United Kingdom Feb. 16, 2004 WCDMA . -
Vodafone Sweden Feb. 23, 2004 WCDMA
TeliaSonera Sweden Mar. 10, 2004 WCDMA . -
Vodaf(one [ Tel ) United Klingdom Apr. 02, 2004 WCDMA
TMN (Portugal Telecom Portugal Apr. 21, 2004 WCDMA i
Vodafone Portugal May 04, 2004 WCDMA Denmark Austria Hong Kong
Vodafone Germany May 04, 2004 WCDMA
T-Mobile Germany May 05, 2004 WCDMA
T-Mobile Austria May 10, 2004 WCDMA
Telefonica Moviles Spain May 24, 2004 WCDMA
Telefonica Moviles Italy May 24, 2004 WCDMA
Vodafone Italy May 25, 2004 WCDMA .
Vodafone Spain May 25, 2004 WCDMA Greece Slovenia Portugal Germany
Cosmote Greece May 26, 2004 WCDMA
Tele 2 AB Sweden Jun. 01, 2004 WCDMA ]
Optimus Portugal Jun. 03, 2004 WCDMA
Cellcom Israel Jun. 06, 2004 WCDMA i&
SFR France Jun. 16, 2004 WCDMA
Vodafone Netherlands Jun. 16, 2004 WCDMA I
E-Plus Germany Jun., 18, 2004 WCDMA Spain France Netherlands Ireland
Vodafone Ireland Jun., 29, 2004 WCDMA
mmO2 Germany Jul., 01, 2004 WCDMA
Orange United Kingdom Jul. 19, 2004 WCDMA
AT&T Wireless United States Jul. 20, 2004 WCDMA B
Orange France Sep. 07, 2004 WCDMA —
Swisscom Switze(;land Sep. 09, 2004 WCDMA
Sonera Finlan Oct. 13, 2004 WCDMA i i i i
Vodacom South Africa Dec. 20, 2004 WCDMA United States France Bahrain  United Arab Emirates
CSL Hong Kong Jan. 01, 2005 WCDMA ‘
I ” |
Israel Netherlands  South Africa
DoCoMo — .o i
) -
J-PHONE fw T Mobile: Taefmica  TELED. % OPTIMUS 5 e-plus
W d mobilkom austria [N SDI'IE ra D
= N
’ . ' ZEmic === TELECOM
E 1 pd - T —
nipsof MMO, 3 AT Wireles SWisSPMy Sbdacom (C] TELA
I Source: Carrier Press Releases.

Note: Other sources may |nd|cate that there are more carriers than shown above; yet, most are in a commercial trial phase awaiting phones.
Carrier must offer mobile device subscription s to be considered commercial by QUALCOMM.


http://www.odci.gov/cia/publications/factbook/flags/as-flag.html
http://www.cia.gov/cia/publications/factbook/flags/gm-flag.html
http://www.cia.gov/cia/publications/factbook/flags/po-flag.html
http://www.cia.gov/cia/publications/factbook/flags/fr-flag.html
http://www.cia.gov/cia/publications/factbook/flags/nl-flag.html
http://www.cia.gov/cia/publications/factbook/flags/sp-flag.html
http://www.cia.gov/cia/publications/factbook/flags/us-flag.html
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WCDMA Growth By Region

Initial WCDMA growth coming from Japan and Europe

Japan
Subscriber Market Share
QUALCOMM UMTS Handset 2003 2009
Shipments Estimate .
As of January 2005
55M I
50 1 ﬁ
O CDMA2000, PDC & PHS
40 - 25 B WCDMA
30 2
23M Western Europe
201 13 Subscriber Market Share
28 2003 2009

[0 Europe B ROW @ Japan
O GsS™M

B CDMA/WCDMA

01 4M
10
0 @ T T
2003 Est. 2004 2005 Est. ||-

Japan and Europe are moving ahead with several WCDMA deployments

Source: Various industry sources, EMC & QUALCOMM calendar year estimates, January 2005.
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WCDMA Handset Shipments Forecast

WCDMA handset shipments should exceed 200 million by the end of 2008

Millions

350 - WCDMA (UMTS) Global Handset Shipments

300 - 290
250 |
200 -
150 -

100 -

50 A

0.26
0 t— | T T T T T T |

2002 2003 2004 2005 2006 2007 2008 2009

Source: Gartner (Aug'04), IDC (Aug’04), InStat/MDR (Aug’04), Ovum (Aug’'04), Shosteck (Sep’'04), Strategy Analytics (Mar'04), Yankee (Jan’05), Signals
Research (Aug’04) and ABI (Dec’04)




3G CDMA
Market Adoption

OUALCON\N\

3G CDMA

San Diego, CA
USA
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3G CDMA Enables Increased Voice Capacity

While Preserving Earnings with Increased Subscriber Growth and MoUs

U.S. Minutes of Use (MOU) and Voice Pricing Voice Rates per Minute (p)
(MOU) (Voice CPM ¢)
900 + | — 16 7 ’
800 + 1914
700 + L 12 0
600 + L 10
500 +
- 8

400 +
300 1 [ °
200 + T4
100 + T2

0 ! ! ! ! ! ! ! : 0

2001 2002 2003 2004 2005 2006 2007 2008 2009 Avg 2003 Hutchison June  Hutchison Jan

2003 2004
=== MOU (Month) =+=Voice CPM

Source: Strategy Analytics US Wireless Market Outlook 2004-2009, April 2004; CPM=Cost Per Minute; Shosteck Group September 2004; Wall Street Journal
“European telecom firms face price war from 3G cell phones” August 13, 2003



Korean, Japanese and U.S. Operators are Increasing ARPU with 3G

KDDI
USD ARPU by Type of Handset

$70- 63.57 ’,I-—I I n

$60+

$50+

$40+

B Voice
B Data

$30-

$20+

$10+
$0-

cdmaOne 1X 1X+1xEV-DO

Source: KDDI FY2004 Earnings Release, April 28, 2004.
Note: ARPU figures are for Q4 2004. cdmaOne ARPU is a blended average of cdmaOne and 1X ARPU.



3G CDMA
Chipset
Roadmap

OUALCON\N\

3G CDMA

San Diego, CA
USA
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What's in a QUALCOMM Chipset?

Micro- QUALCOMWW

Processor MSM

= ; e = San Diego, CA
- GSM/GPRS | : 208848
e e e GPS .

3D Graphics
Video
Audio

« Smaller Form Factor
« Enhanced System Performan
« Highly Integrated Applications\
2 ° Greater Quality & Reliability
TSR ¢« Reduced Power Consumption
"« Lower Overall Costs
» Faster Time to Market

Imaging

Ll S

Qualcomm is a Leader in delivering Wireless Solutions -
Always striving to achieve Semiconductor Excellence
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MSM Roadmap

CONVERGENCE
PLATFORM
Dual CPU, Single Chip

CDMAZ2000 CDMA2000 + GSM-GPRS WCDMA (UMTS)

1xEV-DO

L EX (Rel. 0)

g i 3G CDMA and WiMAX

MULTIMODE | All GSM/GPRS Capable

All Air

1XEV-DV | 1xEV-DO Modes

GEYAD) G GSM/GPRS | EDGE/HSDPA

QI.IALCO«'WW

7200
4Q ‘05

Voice

ENHANCED = et e
PLATFORM 6150 6550 6800
Enhanced Multimedia 2Q ‘04 2Q ‘04 1Q ‘05
& Graphics
MULTIMEDIA . . . Quarcomw [ll Quatcovwa
Quawomvw Il Quacomwy Il QuALcom 6250 6255
PLATFORM 6100 | 6300 M 6500 quuawn | 5503 Ml 2005
Multimedia & 2D/3D 3Q ‘02 3Q ‘02 2Q ‘03 6225
Graphics MID ‘04
VALUE PLATFORM
QI.IALM
Integrated gpsOne 6200
Voice & Data Quum 3Q 03 2Q ‘02

Note: Engineering Sample Dates are shown

= future release
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WCDMA MSM Roadmap

Approaching PC & laptop CPU processing speeds

Release 5
EDGE

HSDPA

ARM 9 & ARM11

450 MHz

8 » Release 5 « Release 5
O 225 MHz ., Relea ; Relea
(_%_ * HSDPA « HSDPA

« ARM 9 « ARM 9
o
=
0
0
8 146 MHz - Release 99 Release 99 g - Release 99
O . GSM/GPRS [REIONUS GSM/GPRS IOl | - GSM/GPRS/EDGE
o « ARM O ARM 9 « ARM 9

40 MHz * Release 99

GSM/GPRS
ARM 7

2002 2003 2004 2005 2006

Note: Engineering Sample Dates are shown
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UMTS MSM Chips (MSM6xxXx Series)

A Tiered Platform Approach for UMTS Mobile Devices

enhanced
throughput

Flatrorm

QLIALCOAM’\'
Faster data 6280 * HSPDA - 7.2 Mbps peak data rate
throughputs * QVGA, CIF & 4.0 MP image sensors

San Diego, CA

USA * Pin compatible with MSM6275
Q2 2006

QI.I'AI.COA'M\'

QUALOMM * UMTS, HSDPA - 1.8 Mbps, EDGE, GPRS, GSM
Enhanced multimedia 6275 * QVGA _
applications platform bl * 3D graphics — 100k triangles/sec
USA * 4.0 MP digital camera
Q2 2005  MPEG4: 15fps record & 30fps playback @ CIF

enhanced
P llatftioirm

QuUALOAAA

* Pin compatible with MSM6225 — 384/64 kbps PS data

QLIALCOAMN QLIALCOAMN

multimedia - . * QCIF display
e \ultimedia platform, I I - 2.0 MP digital camera
for devices arriving S BRI © MPEGA4: 15fps record & 30fps playback, QCIF
Quaicomm today : M . 3D Graphics — 50k triangles/sec

Q22004 Q22005 « Launchpad features: gpsOne, BREW, Java, Qcamera

QuUALCOAWA * UMTS, GPRS, GSM - 14.4kbps CS & 384/64 kbps PS data

valve Existing phones, 6200 » Sub-QCIF display
RRRRR  -)isting content, real S « 2.0 MP digital camera
customers today e  MPEG4: 15fps record & 30fps playback

QUALCOMAR

Q3 2003 « Limited Launchpad features

QUALCOMM * UMTS, GPRS, GSM — 384/384 kbps PS data
Affordable data 6225 * QVGA display .
& voice-centric Sl « BREW, MIDI, MP3, AAC, MMS, 3D graphics
e mey solution Ush * JPEG & low frame rate MPEGA4 playback

2 2005 * Mega pixel camera _
Q gap > Commercial sample dates

entry level
Pt tif e rm

Time
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UMTS MSM Chips (MSM7xxx Series)

A Tiered Platform Approach for UMTS Mobile Devices

* UMTS, HSDPA, EDGE, GPRS, GSM

: A powerful Consumer + CDMA2000 1X, 1XEV-DO (Rev A), 1XEV-DV (Rev D)
ultimate :
CE device Electronic (CE) QUALCOMMW * VGA
Platform devices that is 7600 e Dual CPU: ARM 9/11
“always with you” San Diego, CA e Dual RUIM
Quascaw: and “useable U » 802.11b

almost everywhere” In 2007 * BREW & 3" party OS support
» Samples: In 2006

» UMTS, HSDPA, EDGE, GPRS, GSM

* VGA video
» 3D graphics — 4 M triangles/sec
QUALCOMM * 6.0 MP digital camera
‘,E‘f";’?’?‘j"fj Enhanced 7200 * 1 GHz CPU & DSPs

applications platform « MPEGA4: 30fps encode & decode

San Diego, CA

USA e Connectivity: USB, 802.11, Bluetooth, MDDI, TV-interface
Q2 2006 * DRM, gpsOne
* BREW & leading 3" party OS support
» Samples: 4Q 2005

QUALEOAAA

Time _
> Commercial sample dates
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Global Roaming Chipsets

Satisfying the demand for Global Roaming

QUALCONW\ :

MSM 6800

San Diego, CA |

AAsmsAsRASARE S AN E

ARM 11/QDSP4000-

QUALCONW\

MSM 6700
San Diego, CA

11111111111111111

ARM 11/QDSP4000

Q UALCONMVA

MSM6300
San Diego, CA

-----------------

ARM 9/QDSP4000

cdmaOne

CDMA2000 1X

CDMA2000 1xEV-DO (Rel A)
GSM/GPRS

Q1 2005

‘cdmaOne

CDMA2000 1X

CDMAZ2000 1xEV-DO (Rel 0)
CDMAZ2000 1xEV-DV
GSM/GPRS

TBA

cdmaOne

CDMA2000 1X
GSM/GPRS
Q3 2002 :

lgaTrﬁsung Motorola LG
SCH-A790 / W109 840

. 3G CDMA and WiMAX

cdmaOne

QUALCOMM 3 CDMAZ2000 1X
MSM 7600 i CDMA2000 1XEV-DO (Rel A)
SahiDisga, €A CDMA2000 1xXEV-DV (Rel D)
WCDMA/HSDPA
GSM/GPRS
Future

Dual CPU (ARM 9 + ARM11/multi-MAC QDSP5000)

cdmaOne

CDMAZ2000 1X

CDMA2000 1xEV-DO (Rel A)
GSM/GPRS

Q1 2005

QUALCOMWW
MSM 7500

San Diego, CA

Dual CPU (ARM 9+ ARM11/multi-MAC QDSP5000)

QUALCOMM . cdmaOne
P MSM6550 CDMA2000 1X
San Diego, CA = CDMAZ2000 1xEV-DO (RE| 0)
N # GSM/GPRS
I | 02 2004
ARM 9/QDSP4000 -
(@]NLCIVNEY cdmaOne

MSM6500 CDMA2000 1X
San Diego, CA 2 CDMA2000 1xEV-DO (Rel O)
USA # GSM/GPRS
8 022003

ARM 9/QDSP4000 )
*Production Date

Chips are not drawn to scale
QDSP is integrated into MSM and supports EVRC, MP3, MIDI, CMX, VR, etc.
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What’'s New in 20057

Extending Integration Program to Create Single-chip Solutions

radioOne™ Multimedia Integration Single-chip Solution

Base Band with integrated PP Quacom Tl
CO-processor L

- |

Baseband + RF Rx & Tx
+ PMIC | 4 Packages

29,
9.9,
9'9:
9,9
@ @I.:I - -
9, 9: Single Chip
@ X\Igfg comre: | [Baseband + RF + PMIC | 1 Package
Ringer Camera
Chip ' Module
Power — Memory = Ml |with DsP
Mgmt. Gaming '
AsIC

— RF
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3G CDMA

Devices

QUALCOMM
WCDMA

San Diego, CA
USA
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Plenty of Commercial CDMA2000 Devices

More than 706 commercial 3G CDMA devices from 61 different device vendors

SAMSUNG SFH-A4 &0 LG Cx-VOOK LE-HFE10Q0O SEAMESUMNG SFH-X70O0 LE-=01010 AUDIOVOX COM-91EEGFX LS 1010 LG-=010=0 SEAMEUMNG SCH-XE90 SAMSEUNG SFH-XE000 MOKIA E=70
9E GRAME 74.2 GRAME =1 SRAME 91 GRAME 74.E GRAME 102 GRAME 79 GRAME 74.5E GRAME ¥9 GRAME 127 GRAME

/

—
—_—
=)

|
L2

SAMESUNG SCH-XEE0 SK TELETECH IM-E100 LG Wi TOSHIEA AZ01=1 LS 4ME1 SAMYD SECF-&=00 CAZIO AZO1ZCA EYOQCERA A1TO1 2K SAMYOD AEZ011SA SYMERTEK S-200 ZAMEUMG SCH-XZ 90
TE GRAME GRAME 10% GRAMS 105 GRAMS 10& GRAME TE GRAMSE 108 GRAME 9= GRAME a7 GRAMS 120 GRAME &9 GRAMS

~ [ |Please see]

e

. 4 www.3Gtoday.cor
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21 GRAME B4 SRAME 92 GRAME a0 GRAMS O E (a1 = 9 GRAMS 124 GRAME 11& GRAMS 21 GRAME
= ' " . =

Lo
! —
FAMAZOMIC FEO0OZ MITSUEISHI DE10z2Y MEC MzOO1 MEC MzOO=Z FAMASOMIC FE10 ZHK IM-=100 LG COMAIMY 2100 SEAMSUMNG SCH-Xz200 LG CX-ZO00L SAMSUNG SCH-X210 LG KHEDQOO
110 GRAME 120 GRAME 105 GRAME 107 GRAMS=E 1E0 GRAMSE BE GRAME TE.E GRAME 121 GRAME a7 GRAMS TE GRAME

"



http://www.3gtoday.com/devices/devices/device1224.html
http://www.3gtoday.com/devices/devices/device1356.html
http://www.3gtoday.com/devices/devices/device1363.html
http://www.3gtoday.com/devices/devices/device1353.html
http://www.3gtoday.com/devices/devices/device1364.html
http://www.3gtoday.com/devices/devices/device1365.html
http://www.3gtoday.com/devices/devices/device1352.html
http://www.3gtoday.com/devices/devices/device1239.html
http://www.3gtoday.com/devices/devices/device1383.html
http://www.3gtoday.com/devices/devices/device1372.html
http://www.3gtoday.com/devices/devices/device1103.html
http://www.3gtoday.com/devices/devices/device1318.html
http://www.3gtoday.com/devices/devices/device1264.html
http://www.3gtoday.com/devices/devices/device1319.html
http://www.3gtoday.com/devices/devices/device1320.html
http://www.3gtoday.com/devices/devices/device974.html
http://www.3gtoday.com/devices/devices/device1252.html
http://www.3gtoday.com/devices/devices/device1289.html
http://www.3gtoday.com/devices/devices/device1294.html
http://www.3gtoday.com/devices/devices/device1230.html
http://www.3gtoday.com/devices/devices/device1254.html
http://www.3gtoday.com/devices/devices/device1160.html
http://www.3gtoday.com/devices/devices/device1293.html
http://www.3gtoday.com/devices/devices/device1295.html
http://www.3gtoday.com/devices/devices/device1296.html
http://www.3gtoday.com/devices/devices/device1281.html
http://www.3gtoday.com/devices/devices/device1291.html
http://www.3gtoday.com/devices/devices/device1148.html
http://www.3gtoday.com/devices/devices/device1154.html
http://www.3gtoday.com/devices/devices/device1193.html
http://www.3gtoday.com/devices/devices/device1197.html
http://www.3gtoday.com/devices/devices/device1052.html
http://www.3gtoday.com/devices/devices/device1079.html
http://www.3gtoday.com/devices/devices/device1136.html
http://www.3gtoday.com/devices/devices/device1043.html
http://www.3gtoday.com/devices/devices/device1115.html
http://www.3gtoday.com/devices/devices/device1009.html
http://www.3gtoday.com/devices/devices/device1192.html
http://www.3gtoday.com/devices/devices/device1010.html
http://www.3gtoday.com/devices/devices/device1053.html
http://www.3gtoday.com/devices/devices/device1006.html
http://www.3gtoday.com/devices/devices/device909.html
http://www.3gtoday.com/devices/devices/device1025.html

3G CDMA and WiMAX

O+ commercial 1XEV-DO devices have been introduced from 11
vendors

GTRAN DotSurfer £000 GTRAN DotSurfer 6210 GTRAN SPC-6420 LG LE-5w1d10 (Cvon) LG LiE-Kwidi00 (Cvon) LG LE-KW1300/LGE-5W130 Fantech&Curitel PS-E100 Fantech&Curitel PaG- Pantech&Curitel P&-

35 grams 35 grams arams 30 grams a0 grams 110 grams 21 grams 51200, K1200, L1200 Kenooy

110 grams

1 N
| e

i

CDMAZODD 1xEV-DO CDMAZODD 1xE¥Y-DO CDMAZ000 1xEVY-DOD CDMAZO000 1xEV-DO CDMAZ000 1XEV-DO CDMAZ000 1xEV-DO CDMAZODD 1xEV-DO CDMAZODD 1XEY-DO CDMAZ000 1XEY-DO

Hitachi WiiH Hitachi Ww21iH Hitachi 2GHz 0 CARD L& LE-Kvi400 L3 LE-50350 LE LG-KP2000 PantechCuritel PS-E2Z00

PartechaCuritel 54 Sarmsung SPH-W3000
125 grams 10% grams S0 grams 111 grams 145 grams 131 grams
e = o

75 grams 128 grams 12% grams

AI _'T

CDMAZODD 1xEV-DO CDMAZ000 1xE¥-DO CDMAZ000 1xEVY-DOD CDMAZ000 1<EV-DO CDMA2000 1XxEV-DO CDMAZO000 1xEV-DO CDMAZODD 1xEV-DO CDMAZOOD 1xEY-DO CDMA2000 1xEY-DO

KTF E2000 KTF EZ500 Kyocera W1LK L& LE-KWS100 Motaorola w740 (Appeal Maotorala MS-100 Sarmsung SPH-E1000 Sarnsung SCH-ELOOQ Sarmmsung SCH-V200
79 grams 79 grarns 128 grarns 120 grarms TT200) 20 grarns 91 grarns 89 grams 110 grams
l' 20 grams |’
| -

CDMAZODD 1xEV-DO CDMAZO00 1xE¥-DO CDMAZ000 1xEY-DO CDMAZ000 1xEV-DO CDMA2000 1xE¥Y-DO CDMAZ000 1xE¥-DO CDMAZODD 1xEV-DO CDMAZOOD 1=EY-DO CDMAZ2000 1xEY-DO

Kyocera WO1K kypocers Walk L& LE-KHS000 Motarala MS-150 Maotorola W74l Maotorala MS-220 Sarmsung SCH-EL110

Sarnsung SCH-W210 Sarmmsung SCH-E120
55 grams 115 grams 110 grams 82 grams 80 grams 110 grams 95 arams

129 grams 81 grams

CDMAZODD 1xEV-DO CDMAZO00 1xE¥-DO CDMAZ000 1xEY-DO CDMAZ000 1xEV-DO CDMA2000 1xE¥Y-DO CDMAZ000 1xE¥-DO CDMAZODD 1xEV-DO CDMAZOOD 1=EY-DO CDMAZ2000 1xEY-DO

Source: 3Gtoday.com
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WCDMA Commercially Available Mobile Devices

44 commercial WCDMA devices from 11 different device vendors

"‘. _!_Qﬂ""\- I|

= |
Motorol Motorol Motorola LG = ' _
otorola otorola
E1000 A835 975 U8150 €313/c313 s 101616 S
3, Vodafone 3 3, Orange Orange 3 3 3 Vodafone, Orange
$188 (Vod) $85 (3) $122 (3) $245 (Orange) $85 (3) $85 (3) $85 (3) $282 (Orange)
g g _— . $132 (Vod)
B [
=ox {5} 1 e
o = %)
Sony-Ericsson Motorola Nokia
u8110/uU8120 uU8138 V800 V980 (702MO) 7600
3 Orange 3 Vodafone Vodafone 3, 02, TeliaSonera
$280 (3) $469 (3) $471 (Vod) $132 (Vod) $563 (3)

b Option Novatel
Sony-Ericsson NEC NEC Nokia 3G/GPRS C_:ard QA%IZIHTUSEO
Z1010 e228 338 6630 (702NK) 902SH Vodafone, Swisscom ,» Uz, )
X 3 $375 (Vod) Cellcom, Orange
3, Orange, TeliaSonera, 3 Vodafone, Orange Vodafone, $282 (Orange)
Cellcom, Mobitel $85 (3) $160 (3) $377 (Orange) Swisscom g
$282 (Orange) $283 (Vod) $565 (Vod)

Note: Retail handset prices provided for UK monthly (pay as you go) plans.
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QUALCOMM’s WCDMA Mobile Device Partners

Over 26 companies are using our WCDMA multi-mode, multi-band, chipsets

Sanyo V-SA701 Psunad

BenQ
(Vodafone branded)
Hisense SETKO
%\\\V//é Sanyo V801SA
HUAWEI (Vodafone branded)
WCDMA
o MR ! (U MTS). siErmA WiRELESS
S . 2105 = devices with
amsung = S .
(Vodafone branded) :_ QUA L(.:OM M / teleca
~ chips inside {&
[PANTECH R CURITEL s >
; TOSHIBA
—
Huawei D208
SHARP & viteELcom

ITEFH

LG KW2000 : _
} Novatel Merlin U530

Models by Country:
China (4) Korea (4) QUALCOMW GQUALCOMWA
Europe (3) Taiwan (4) 6200 More than 10 models 6250

Japan (5) USA (2)
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EDGE & UMTS Handset Components

Qualcomm packs more into a UMTS device — with fewer components

Component Quantity
0O Baseband B RF B Total

600 -
0
500 - 30% Fewer
Components
400 A
300
200 -
100 A
0
Competitor A Competitor A Competitor B Competitor C QCT 6250
EDGE WCDMA
Performance MSM6250
>500
3.1
Notes:
e These components include: resistors, capacitors, power amplifiers, TCXO >375
(Temperature Compensated Oscillator), co-processors, etc.
¢ The quantity of components will impact the yield and manufacturability of the handset 3.65
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AR

Average Wholesale Handset Pricing

$600 % WCDMA

n O 1XEV-DO

- . EDGE
$500— <

- () cDbMA2000 1X
$400 </ GPRS

N [ lcswm
$300:

B $228.22
$200: $186.38

N L $115.05
$100— $98.63

B $74.42

— $63.42

$0 | | | | | |

2002 2003 2004 2005 2006 2007

Source: The Shosteck Group (Feb 2004) and Yankee Group (Nov 2003). Average wholesale price of handsets as of year-end.
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Market Share iIs Changing as
Technology Evolves to 3G CDMA

It's no longer a 3 horse race to reach “golden eyeballs”

Market Share

100% A Sanyo
Siemens OD
90% -
Samsung Samsung
80% - ; -
2Nado
0 -
70@ Siemens
Sanyo
60% -
50% ] Samsung
Motorola
40% i Other
30% ] Nokia
.y Motorola Motorola = Motorola
6
Motorola
10% ST -
0% Ericsson Audiovox

AMPS 1999 TDMA 2000 GSM 1H'04 CDMA 1H'04 WCDMA

Source: Analog & TDMA — Gartner Group, 2000; CDMA & GSM — Strategy Analytics, 2004; WCDMA — SignalsAhead 11/08/04 2008e
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Wireless Launchpad™ Suite

A design suite to enable operators to create new enhanced products & services

©

=

B

* Qsynth™ - UsB * gpsOne™ featuring - PureVoice VR™ - MMC
- 128-sound General MIDI Synthesizer© USB Host (On The Go) Snap'.l'racleechnology - 5D & Sl Voice + SD-Card
- MIDI player * Bluetooth - Hl‘?'t'f.”d %ﬁ%sid .th§.1 - Digit Dialing
- 16 polyphony + PureVoice Mail™ S;; I;:sll.ecl I;m;s = - Universal Front End
» CMX™ Compact Media Extensions * IP Protocol stack i o i ch 4 + PureVoice Recorder™
C-MIDI Audic,Graphics, Text, Animation * WAP browser R ?n one mods - Voice Memo
- Very Large synthesizer * MMS client ’ :::E;::;:;mmss - Answering Machine
- 32 palyphony wavetable * SecureMSMm™ « PureVoeice Audio AGC™
-T2 polyphqny wavetable - DRM Agent « SIM/UIM Card intarface
- SMAF Audio support - Secure Boot - CMOSICCD Mega Pixel
* Qtunes™ Audio decoders - SSL Encryption camera interface
B
- MP3, MPEG4-AAC, aacPlus + Brew integration + Color LCD Interface
* Mobile Video Solutions support
- MPEG-4 Qtv™ decoder « JAVA JZME
- MPEG-4 Qeamcorder™ encoder -H/W acc’l
- MPEG-4 Qvideophong™ . 802.11b
- H.264 Decode
- RealPlayer The Leading Feature Set for Wireless Product Development:
- Windows Media Player — Available for all 3G CDMA air interfaces
= Still Image decoders . .
PNG. JPEG. GIE — Consistent use across all product lines
- Q3Dimension 20 game engine — Enables broad product segmentation & differentiation

- Graphics acceleration for games — Adopted by global carriers
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Integrated Multimedia Solutions
Based on open standards and accessible via the MSM chip & BREWapi

CMX™ - Compact Media Extensions™

Qtunes™ - Playback of music (audio) recordings

Q3Dimension™ - 3D transformations, lighting, shading, animation...
Qcamera™ - Digital camera imaging

QCLIMB™ — Color image enhancement H
ke

Qtv™ - Streaming video & audio multimedia .
Screensavers and animated ringers

Qcamcorder™ - Video recordings
QVideophone™ - Video telephony

QVM™ - Java J2ME™ Virtual Machine

BREW™ - Execution Environment

Integrated with Position Location Services

QPoint™ — Location based services
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Launchpad ™ Multimedia Roadmap

Meeting the demand for Mobile Consumer Electronic Devices

Chipsets
MSM6500 MSM6800
MSM6300 MSM6550 MSM7xxx
Foals MSM6250 MSM6275
Capabilities
MSM6100 MSM6150
AUDIO MP3 AAC AAC Plus
GRAPHICS .50k .100k 4_m|II|on
Triangles Triangles Triangles
CAMERA 1 M-Pixel 2 - 4 M-Pixel 4 - 6 M-Pixel
\Y|Bl =@ 15 fps QCIF 15 fps CIF 30 fps VGA

Qualcomm is way ahead in the delivery of mobile consumer electronic solutions
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3D Graphics Aren’t Just for Gaming

Locating Mobile Phones Accurately Generates Demand for Valuable Services

Perspective windows

Video Processing and =
maximize screen real-

synchronization

estate
Translucent Menus don’t Anti-aliased text to make
obscure lower layers small text extremely legible

3D GUI implementation can provide
a more effective use of limited screen real estate
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BREW™ — The Complete Solution

An End-to-End Mobile Platform Solution
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Push-to-Talk Service

VolP-based, push-to-talk, “walkie-talkie” technology solutions

brew
One-To-One
... and One-To-Many PTT Operators:
" * Nextel
S Verizon Wireless
‘J ) ‘ Sprint PCS
%) | Alltel
..‘7;?- \ Telus Mobility
Telcel (Venezuela)
\ Orange
*Always-on
Virtually instantaneous G R
*Reducing latency is the driving factor : Ab

PTT produces up to $20 in ARPU for Nextel
PTT ARPU in Latin America is 81% higher than regular mobile ARPU
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Position Location Technology Choices

Locating Mobile Phones Accurately Generates Demand for Valuable Services

= MA

o—200m
001t

“What part of town?”

QI T
gpsOne = 5-50m
“What street corner?”

@195@ WapQuast.com, Inc.; @ 1999 Nauuatnn Tachnologies:
* Enhanced Observed Time Difference/Observed Time Difference Of Arrival
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brew

MediaFLO Content Distribution

» Scheduled video clip downloads updated every few hours:

— Sports information
« Half-time and full game highlights of major sporting events
» Special interviews with coaches and players
» Choice of viewing most exciting moments (e.g., top tries)

— News

— Weather

— Entertainment
— etc.

* Video clips will vary in length — from 10 seconds to 3 minutes

 Video clips can be downloaded after midnight to conserve
network capacity

 MediaFLO supports unicast or multicast services

MediaFLO™ will allow operators to deliver mass media (multicast)
and personal media (unicast) affordably to a large number of devices
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; \
[ — Position = @
. Location
=R
Ring TogEs Push to Talk

Entertainment / - — \ Photo Sharing

P
N
5 g Tl |
Sports &) (e (e Email Soda. 920
% @ @ Pop Mail
Games ; -
ﬁﬁamommﬁ; Toun aline Ne::s‘
= Multiplayer . T - l,Bda-Pop Hiil
1 % Logitech
Gaghy &) Wn) &= Monitoring :

B?ck

[T G APOWERED
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fomy b ADVANTEST i fwtotichstoses A TR PRIME ALPS
& Moimooio ACTERMA

R AL A L

@anos]  Anritsu CASIO. A wiceese o o

Lehaywhers  ERICSSON 2 mmlf — SGARMIN. zcLenavRes © Grran:

handspring-

Inspire the Mext

------

m- HITACHI 9% gpanfadolotié  KEN\VOOD “%m :gK':II:IEERH .5[“-

bt sty O @) moromora  NeoPoint  NORTEL ”A ORKI Panasonic

PHILIPS  =®ppmet oo ) 7 ROTADATA mrwmm SANYO SII .-
. Sy Intn st Inc,

—— _,--—iffﬂ-l—l——-_._ .
SEWONTELEcOM smmma winmess  SK Telecom SONY SPIRENT INXXO---  SYNERTEK
'IEklrunjx t?; %Tm # Exﬁ%m TOSHIBA Tm? i vt wiees | LINBCIERRY

@ Note: Not all partners are shown
ViSD rocco .‘{-\{’v:lms
ucT — bl

Many corporations are creating significant shareholder value in the world of 3G
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Conclusions

« 3G CDMA systems will surpass the projected performance
of WIMAX systems and further enhancements to 3G
systems would place the 3G cellular systems in a highly
advantageous competitive position.

« 3G mobile networks enjoy a well established value chain
of chip makers, infrastructure manufacturers, handset
suppliers, mobile operators and innovative application
developers combined with highly successful business
models.



_ nchpad Applications
BREWapi

BREW Distribution System

gpsOne

CDMA Chipsets

Homeland Security Initiatives
UALCOM ! Fleet Management Solutions

CDMA2000 1X

CDMA2000 1xEV-DO

CDMA2000 1xEV-DV

WCDMA/UMTS

Application Solutions
Mobile Processors
Base Station Processors
Radio Processors
CDMA University
Network Optimization
Software Tools
Development Tools
QCTest Tools

Client Software
Digital Cinema

Advanced Security Solutions

minican Republic ¢ Ecuador » Guatemala * India  Indonesia * Israel * Italy » Japan * Mexico
'# Sweden * Taiwan * Thailand * United Kingdom ¢ United States * Venezuela ¢ Vietnam

QUALCOMM CDMA Technologies
QUALCOMM Technology Licensing
QUALCOMM Wireless and Internet Group
QUALCOMM Strategic Initiatives
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