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(% 6) SDR7|X|= Al A<t

Europe 2002 2003 2004 2005 2006 Total
Base Station in Place 220,000 235,000 250,000 265,000 280,000
3G Coverage 10.0% 20.0% 30.0% 40.0% 50.0%
New 3G BS Install # 10.0% 10.0% 10.0% 10.0% 10.0%
New 3G BS Installs 22,000 23,500 25,000 26,500 28,000 125,000
SDR Share of New 3G BS 10.0% 20.0% 30.0%
New SDR BS 2,500 5,300 8,400 16,200
# Percent of BS in Place 1.00% 2.07% 3.00% (13%)
North America 2002 2003 2004 2005 2006 Total
Base Station in Place 140,000 150,000 160,000 170,000 180,000
3G Coverage 10.0% 25.0% 40.0%
New 3G BS Install # 10.0% 15.0% 15.0%
New 3G BS Installs 16,000 25,500 27,000 68,500
SDR Share of New 3G BS 10.0% 20.0% 30.0%
New SDR BS 1,600 5,100 8,100 14,800
# Percent of BS in Place 1.00% 2.07% 3.00% (21.6%)
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(#7) SDR =M AIE MY

Europe 20024 20034 2004 2005 2006 Total
Handset Sales 165,000 175,000 181,000 186,000 186,000
3G Handset - % of sales 10.0% 20.0% 36.0% 50.0% 60.0%
New 3G Handsets 16,500 35,000 63,350 93,000 111,600 319,450
SDR Share of New 3G Handset 10.0% 20.0% 30.0%
SDR Handsets sales 6,335 18,600 33,480 58,415
SDR Handset -% of total sales 3.5% 10.0% 18.0% (18%)
North America 20024 20034 2004 2005 2006\ Total
Handset Sales 90,000 150,000 110,000 120,000 130,000
3G Handset - % of sales 20.0% 40.0% 60.0%
New 3G Handsets 22,000 48,000 78,000 148,000
SDR Share of New 3G Handset 10.0% 20.0% 30.0%
SDR Handsets sales 2,200 9,600 23,400 35,200
SDR Handset -% of total sales 2.0% 8.0% 18.0% (24%)
« A7) SDR A% 2 19
(¥ 8) SDR S0k AIH offatE
20034 2004 20054 2006\ 20074 2003 ~ 2008
Military 1,125.7 1,694.0 1,723.1 2,172.5 2,802.3 256 %

Commercial Wireless Infrastructure 13.8 13.9 22.1 80.3 239.8 104.1 %
Public Safety1.1 4.8 8.6 21.7 84.1 194.0 %

Handsets 0.0 0.0 8.474 3.3 2,270.9

- o}l 39} T2 Venture Development Corporation (VDC)ollA 20041 8€ll SDR H19} 5 A%

ZAHE & 23S vEhd Zolt38). VDColA = 20049l SDR 57,

1 Aol $1.6 billion ©]/do]
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Relevant Hardware
L Matke.t Potential Growth Scenarios T —
Application Penetration Market SDR Level Technologies
Segment Potential Advancement
2003 2007 Positive Positive DSP| FPG|RBP |RFF /g[/)\
) ngh number of - Low number of
units procured )
 High per unit cost units procurement
—Acgcelerated SDR - Unsuccessful Hardware : High
Military | Moderate Vgrv Very q prototyping phases | Feature : High V|V|-|V ]|V
High Large programs an - Slow SDR Implementation : High
contract awards .
- RFFE technolo adoption by Non-
. e U.S. nations
maturity
- SDR solutions from |- ASICs from .
: 2F multi-Protocol
start-ups chosen established vendors .
) ) Hardware : Moderate
- Clear success of remain major factor i
S . Feature : High
current deployments | - Major issues in .
) ) Implementation :
Cell / 2G: - Improved total life current deployments
) . Moderate
3G Low Vodsrate Small price / performance |- Price/ performance vivivl-lv
Infrastru 3G: for SDR BTS lags behind 3G protocol
cture Moderate | - Proliferation of 3G traditional BTS Har(F;vvare - Moderate
and WiIMAX - NEPs wait for latest .
Feature : Low
standards 3G and do not o
) Implementation :
- Proprietary protocols | purchase upgradable Moderate
(i.e. IDEN) use SDR equipment
- High volume of . .
JTRS radios reduces :hghh plrlce of SDR "
cost for PS echno ggylpreven S
L PS applications
application
) L - Slow standards
} - Rapid and efficient Sonti
Public standards adoption | aNo%‘i(I:Z:tral'zed
Safety Ve Larae- - Centralized funding rocuremenlt offorts Hardware : Low
& v Low . 9 from state and DHS P Feature : Low VIVIVIVIV
Homela Low High - Entrenched PS .
level for Implementation : Low
nd vendors do not offer
) procurement SDR
Security - Entrenched vendors
- New SDR vendors
offer SOR cannot make u
- PS officials utilize P
ground held by
non entrenched
market leaders
vendors
~RBPs are heavily - RBP remains too
adopted before )
A ) technologically
major chipmakers )
. immature to apply
join market o
. - Consolidation of
- High end-user protocols
Cellular Very . Very demand for mg!t!f - SDR RFFE Hardwar-e  Low
High protocol capabilities ) Feature : Moderate |- |{V|V]-
Handsets Low Large ) technology remains o
- Maintenance of ) Implementation : Low
llular landscape Immature
Ce, - SDR remains too
with many protocols o
costly and is limited
- SDR RFFE )
to ultra-high-end
technology matures )
devices
faster than expected
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Market . . Relevant Hardware
. . Potential Growth Scenarios EEr—
Application Penetration Market SDR Level Technologies
ment Potential Advancement
S 2003 | 2007 Positive Positive DSP| PG P P | )
- WLAN gains
vendor attention
for SDR - Widespread lack of
- SDR WLAN vendor focus on
solutions attain Wi-Fi SDR
price / - Rapid price
performance declines in current Hardware : Low
WLAN VeryLow | Moderate | Moderate S|m|I§r to current ASICI solutions Feature : Mgderf'ite viclvl-ly
solutions - Continued Implementation : Very
- Public adoption of dominance of one High
several new or few protocols
WLAN protocols (i.e. 802.11)
- Successful precludes SDR
development of application
WLAN RBP
technology
= markets mature
faster than
Emerging expected
- SDR technol i
Markets . echnology s SDR vendors focus
. easily transferable
(Transportati on larger markets
to many markets
on, RFD, Smallto | - Increased - Lackof
Academic, | VeryLow ? ) commercial SDR ? VIVIVIV|V
. Medium awareness of SDR
Automotive, solutions for basic standards
Testing, - Lack of SDR
market
Consumer . awareness
Electronics) applications
-Many niche
vendors players
emerge
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ASIC
BS
COTSs
FCC
HDR
IrDA
JPO

MEMS
MExE
MMIC
MMITS
NOI
OBSAI
OTA
PAR
PCI
QoS
SCA
SPS
WAP

WPAN

Application Program Interface
Application Specific Integrated Circuit
Base station

Commercial Off"The-Shelf

Federal Communication Commission
Hardware Defined Radio

Infrared Data Association

Joint Program Office

Joint Tactical Radio System
Micro-Electro-Mechanical System
Mobile Execution Environment

Monolithic Microwave Integrated Circuit

Modular Multifuction Information Transfer System, SDR *#

Notice of Inquiry

Open Base Station Architecture Initiative
Over-The-Air

Project Authorization Request

Peripheral Component Interconnect (bus)
Quality of Service

Software Communications Architecture
Signal Processing Subsystem

Wireless Application Protocol

Wireless Local Area Network

Wireless Personal Area Network
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