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Subscriber Growth
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Cellular Statistics

First Responders in US
~2.5 Million
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2007 Financial Comparison
$3B

Public WiFi Annual Revenue

Annual Revenues of
Cellular Industry
$154 Billion

DHS 2007

program budget
$35.6 Billion

::

Capital Investment
$23.6 Billion

DHS Grants for Interoperability
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GSM and 3G Coverage
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Data Rates Evolution
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Handset Sales

Global Handset Sales by Technology (1)

M units
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2004 2005 (2) 2006 (2)
0 Other (3) 86 84 57 32 21
B COMA One, COMAZ2000 1x, 1xEV 76 102 132 153 177
@ WCDMA, 0 3 17 44 79
O GSM, GFRS, BDGE 273 2 475 594 668
Total Handsets 435 530 681 823 945
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Technology Families/Trends

3GPP2

IS-95A/R
cdma2000
1X

802.11a/g ' 802.16 7 IMS/MMS

~in

802.11b

Multi-Mode SIP-Mobiles Home Gateways
obiles WIiFi Ivobiles

V] 4C 3G Now 4G
'Hf daho N Iy

Core

Terminals

Voice Core

Packet
Core

Voice Core

Time




Major US Operators (October 2007)

Subscribers

Operator Technology (millions)
AT&T g atst HSDPA, UMTS, EDGE, GPRS,
GSM, TDMA 65.7

L CDMA2000 1xEV-DO, CDMA2000
Verizon Wireless verizonwieiess 1x, CDMA 63.7
Sprint Nextel - ) CDMA2000 1xEV-DO, CDMA2000
Includes Sprint Network, ~ 2Print 2 1x, CDMA (Sprint PCS), WIDEN,
Nextel Network, and Boost Mobile Prepaid IDEN (Nextel) 54.0
T-Mobile T - -Mobile- UMA, EDGE, GPRS, GSM 26.9

elltel CDMAZ2000 1xEV-DO, CDMA2000
Alltel > " ireess 1x, CDMA, AMPS 12.447
TracFone TRACFENE
Includes NET10 nationwice prepaid wirsess GSM, CDMA, TDMA 8.803
U.S. Cellular 75 US Cellular CDMAZ2000 1x, CDMA, TDMA 6.010

% CDMA2000 1xEV-DO, CDMA2000
Virgin Mobile 1x, CDMA 5.2
MetroPCS metro-CS CDMA 3.66

\il_.. ldaho Nofional Labo olory Source: Operator Quarterly Reports
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Operator Migrations

Operator Current Technology Migrating to:
g atat TDMA, GSM, GPRS, EDGE, UMTS, HSDPA TE

1\.-—":'/_-- - -

Vorizomueess | 15-95, CDMA2000 1x, CDMA2000 1xXEV-DO TE

) 1S-95, CDMA2000 1x, CDMA2000 1xEV-DO

Sprint WIDEN, iDEN WiMax
‘F - -Mobiles | GSM, GPRS, EDGE, WiFi LTE 299

e[[te[ 1S-95, CDMA2000 1XEV-DO poon

Other
Alltel 13% AT&T

0/9
T- Moblle USA

Sprlnt Nextel erlzon ereless
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WiMax

Industry research am

analysts are bullish i
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Maravedis (09.2006) 2007 2008 _ 2009 2010
B Horth America 0.25 .69 1.18 1.73
i ﬁqlppe | .{I.E{l | 1.1.15 [ 207 319
5 APAC 0.76 12| 255 3.2
m Latin Amerlca 016 .33 _ 0.41 n.52
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http://www.dailywireless.org/2007/11/26/siemens-rolls-out-wimax-phone-gateways/
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700 MHz Auction

7 763 7 793 805
AlBlc |D E|IAIB |C D Public D PublicB
Safety Safety

CH) CH,| CH) CH| CH,| CH, CH.| CH, CH.|CH.| CH.| CH.
52 | 53 55| 56 58 | 59| 60 [ 61 | 62 | 63

| CH.| CH.
54 o7 65 | 66

CH.| CH.| CH.
67 | 68 | 69

\698 704710 716722 728 734740 746 752 758 764 770 776 782 788 794 800 806

_/ " -/
Y Y
Lower 700 MHz Band Upper 700 MHz Band
Channels 52-59 Channels 60-69
Block Frequencies Bandwidth Pairing Area Type Licenses
A 698-704, 728-734 12 MHz 2 X 6 MHz EA 176
B 704-710, 734-740 12 MHz 2 X6 MHz CMA 734
C 710-716, 740-746 12 MHz 2 X6 MHz CMA 734*
D 716-722 6 MHz unpaired EAG 6*
D 758-763, 788-793 10 MHz 2 X5 MHz Nationwide 1**
A 757-758, 787-788 2 MHz 2x1MHz MEA 52***
B 775-776, 805-806 2 MHz 2x1MHz MEA B52%***

*Blocks have been auctioned.
**Block is associated with the 700 MHz Public/Private Partnership

***Guard Bands blocks have been auctioned, but are being relocated

i
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/00 MHz Major players

O C Block
Google Verizon & atast T--Mobile:
O D Block
sl
verigjon

O What will 700 MHz Technologies be?

=] Likely LTE if cellular providers win
[=] If Google Wins, WiMax?

.
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System of Systems

EAN: Extended Area Network
JAN: Jurisdictional Area Network
IAN: Incident Area Network

PAN: Personal Area Network

Personal Area Networks

i
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Public Safety Communications Device

O Interface capability < = >
=] Qwerty Keyboard, real or virtual

[=] Camera
[=] Adequate Screen Size
[=] Stylus/Touch Screen
O Wireless Capabilities
=] Wireless Broadband (3G or 4G)

(=] WiFi

=] Bluetooth | ey o

=] GPS Receiver 11213] 41 g 17 /8]0

) QW EIRI T ¥ U 1/0/P

O Estimated Future Expected ARt e e TR
Cost*

A

=] ~$500 Device et
=] ~$50-$100 Monthly Service/Device

X
. |
I e e e
i LULW JIWR R (| (9| AT N0 LFLE N
.‘-_

*Based on current services and estimates for additional
services




System of Systems

EAN: Extended Area Network
JAN: Jurisdictional Area Network
IAN: Incident Area Network

PAN: Personal Area Network
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Personal Area Networks (PAN)
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System of Systems

EAN: Extended Area Network
JAN: Jurisdictional Area Network
IAN: Incident Area Network

PAN: Personal Area Network
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Incident Area Communications
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System of Systems

EAN: Extended Area Network
JAN: Jurisdictional Area Network
IAN: Incident Area Network

PAN: Personal Area Network
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Jurisdictional Area Networks

ESZ 1000: City Police
Fire -1
EM5-1

ESZ 1002: City Police
Fire -2
EMS-1

ESZ 1003: City Police

ESZ 1006: City Police
Fire -1
EMS5-2

' ESZ 1005: County Police
a Fire -
EMS-2

ESZ 1004: Coun'l'y

: Fire -
Fire -2
EMS-2 EMS,2

-
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System of Systems

EAN: Extended Area Network
JAN: Jurisdictional Area Network
IAN: Incident Area Network

PAN: Personal Area Network

Public Safety
“4— Communications —®

¥ v
Public Safety
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Extended Area Network
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Basic Services you should expect

Service Description

Push to Talk Voice | Common Net Traffic used in current LMR Systems

Periodic updates to centeralized data base for
Status Data biometrics, GPS Location Info, Equipment Data

Instant Messaging Text Messages between responders

Still pictures or real streaming video. Real time

Streaming Video/Data biometric data feed.

E-mail E-Mail w/ Attachments

Access to Maps, Geolocation Data, Building

Web Browsing

Layouts, Medical and Criminal information

Full Duplex Voice PSTN Phone Call

0
\.."I_ ldaho National Laboratory




EMS Scenario
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New Technology Concerns

O Growing Pains
[=] Training, Initial Deployments

O Costs vs. Benefits
=] How will the costs be different?
[=] What benefits will be provided me?

O Service Provider?
[=] Full Package = Devices + Network + Host Based Services

—
h.“ Idaho National Laboratory



Summary and Conculsions

O Wireless Past and Present
=] Size Matters

O Wireless Future

[=] Major LTE deployments
[=] Niche Markets for WiMax

O First Responders and Wireless
[ PANSs, IANs, JANs, EANs
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