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The consumer electronics (CE) industry has brought an ever-widening 
array of innovative devices to Americans, benefiting consumers 
and making enormous contributions to the national economy. And 
increasingly, CE products rely on wireless communications to deliver 
mobile services and features that increase productivity, enable people to 
work on-the-go, provide entertainment and offer connectivity at home, 
at work and at play.  

Wireless communications depend on the availability of radio 
frequencies – more commonly known as spectrum. Critical spectrum 
policy decisions by the government determine which spectrum, and 
how much of it, can be used for various types of communications, and 
on what terms. Spectrum policy decisions may seem arcane, but they 
are of tremendous importance because they affect all Americans and 
have a powerful impact on the nation’s economy. Simply put, spectrum 
policy plays a critical enabling role in the CE industry. Consumer 
Electronics Association (CEA)® is a leading advocate for enlightened 
spectrum policy that drives investment and innovation making new 
devices and services available to consumers.

This white paper explores spectrum policy, tracing the evolution of 
today’s wireless services and identifying many of the technologies and 
services that will drive the market in the years ahead.  The spectrum 
policy decisions on the horizon will have a lasting effect on how people 
work and play and the nation’s economy. For this reason, this white 
paper also outlines specific policy proposals – a new wireless compact 
– to help ensure that Americans have available the spectrum resources 
needed for a new generation of innovation, services and investment.  

Introduction
We are a nation on the move, as American consumers have come to 
expect to be connected everywhere and every day. Our daily routines 
are enabled by cordless phones in the home and cell phones all over, 
often with hands-free headsets. We check our email and schedules on 
PDAs that are instantly synchronized with our computers at home or 
the office. We take pictures with our handsets and send them wirelessly 
to friends or post them on the Internet. Our laptops provide broadband 
connectivity to the world over Wi-Fi routers at home, the office or 
hotspots and increasingly over wireless broadband networks.  

At home, we enjoy multimedia networking and satellite television, 
not to mention baby monitors and garage door openers. On the road, 
GPS navigational devices help direct us, and both satellite radio and 
digital audio broadcasting provide important sources of innovative 
programming and alternative choices to traditional over-the-air radio.1 
Other new applications and services are on the horizon. For example, 
M-Commerce — the use of mobile devices to pay for purchases or 
ring up credit card sales — is starting to become part of our daily lives. 
These services and devices and many others are providing better living 
through wireless.  

But this wave of wireless, this remarkable source of consumer welfare 
and economic productivity, was not pre-ordained. Technological 
innovation, together with U.S. policymakers’ sound leadership, has 
made spectrum a centerpiece of the communications revolution and 
the results have been extraordinary. Consumer welfare has expanded 
and the nation’s economy has experienced remarkable efficiency gains 
as wireless offerings enable Americans to be connected with voice, data 
and video applications whenever and wherever they want.  

Now is not the time, however, to dwell on these past successes. Today, 
we need a new wireless compact between America’s policymakers and 

consumers, to deliver more momentum for the wireless revolution. 
First, policymakers should commit to making available an additional 
200 MHz of spectrum for licensed and unlicensed uses over the 
next five years. As wireless services continue to grow exponentially, 
new spectrum resources are needed to meet the ever-increasing 
demand. Next, our nation’s policymakers should continue to develop 
a deregulatory national wireless policy that rewards investment and 
innovation, imposing only a light regulatory touch.  

National rules should govern national services and wireless offerings 
which by their nature are not bound by geographic borders and should 
remain free from unwieldy and unnecessary state and local-level 
regulation. And finally, policies should ensure that all Americans – 
whether rural or urban, able-bodied or disabled, young or old – benefit 
from the next-generation of the wireless revolution.  

Wireless Communications Services
This section looks at the history of wireless communications and the 
evolution of wireless technology, standards and services. In the early 
days of wireless service, policymakers were cautious about allocating 
a substantial amount of spectrum for mobile service because it was 
unclear whether mobile phones would be a niche business tool or a 
widespread consumer device. As we know today, mobile devices have 
been a phenomenal success for both business users and consumers.

We will describe the different generations of wireless technology 
that have facilitated this success. We explore the expanding uses for 
wireless devices, including for making ordinary purchases of goods 
and services. We also discuss the phenomenon of unlicensed wireless 
usage, which has played a key role in bringing wireless convenience to 
the American public. We also examine the different types of wireless 
broadband networks that are, or will soon be, available and discuss 
some of the niche phones and services.  Finally, we describe the 
numerous types of digital wireless media services that bring news, 
entertainment and music to millions of listeners and viewers. 

The Mobile Experience
Will Anyone Use a Wireless Phone? — A View from the Early Days

In the late 1960s, the Federal Communications Commission (FCC) 
began a multi-year process to reallocate spectrum and put rules in 
place for the introduction of commercial mobile telephony. The FCC 
eventually settled on cellular technology – the use of multiple low-
powered transmitters, called cell towers, to cover a city or town, with 
each transmitter serving a relatively small area called a cell and reusing 
the same frequencies to expand spectrum capacity numerous times 
over. The market potential for wireless remained a big unknown, 
however, as the Commission noted the “considerable uncertainty” in 
predicting whether mobile telephones would evolve from a business 
tool into a “consumer item.”2  

By the early 1980s, when the final rules were drawn up for commercial 
cellular systems, there were still many questions about demand; one 
company estimated that there would be no more than 1.5 million users 
by the end of the century.3  

Wireless service captured American consumer interest like no one 
could have imagined. Cellular carriers hit the 1.5 million customer 
mark in early 1988 and kept right on growing. By 2000 there were 
109 million cell phone users,4 and by mid-2007, there were more 
than 243 million mobile subscribers.5 Today, there are more wireless-
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only households (14.0 percent) than landline-only households (12.3 
percent). And in terms of broadband growth, wireless is taking a larger 
role.  Between 2005 and 2006, the number of high-speed wireless 
and satellite connections grew from roughly 965,000 to more than 
11,850,000, far exceeding the growth rate of ADSL, cable modem and 
fiber lines.6  

Wireless Phone Service Timeline

1968-1975:

FCC reallocates some little-used UHF TV 
spectrum (channels 70-83) for cell phones and 
other wireless services, based on projections of 
105,000 mobile customers per major market by 
1990

1980-1983:

FCC finalizes rules for cellular service, but 
estimates of the market vary from 300,000 to 
1.5 million in the short term, and one estimate is 
for 1.4 million users by the end of the century

1985: • 340,000 subscribers

1988: FCC authorizes digital cellular service

• 2 million subscribers

1990: • 5.2 million subscribers

1991: FCC allows Fleet Call (Nextel) to provide cellular 
service using other spectrum

• 7.5 million subscribers

1993:
FCC allocates 120 MHz of PCS spectrum 
that can be used for mobile phone service 
competitive with existing cellular networks

• 16 million subscribers

2000: • 109 million subscribers

Key public policy decisions paved the way for this growth. First, 
Congress and the FCC added substantial spectrum allocations for 
commercial wireless service. Second, they embraced a market-oriented, 
flexible-use spectrum policy, allowing licensees to innovate and 
deploy technologies for efficient, next-generation services. This let 
market forces determine which services and technologies to deploy to 
maximize efficiency, in lieu of the traditional “command and control” 
approach that had typified regulation of the old monopoly wireline 
network. This new competitive model has kept prices down with the 
result that many Americans use their wireless phones more than people 
in many other countries. The U.S. leads the world in average minutes of 
use per subscriber and mobile calls are less expensive on a per minute 
basis in the U.S. than in Western Europe and Japan.7 This market-based 
scheme allows numerous competitors to introduce differentiating 
devices and applications, including third-party applications that allow 
customized user experiences.
Telling the Wireless Generations Apart — 1G, 2G, 2.5G, 3G, 4G and Beyond

Innovations in wireless service have stimulated continuous 
development of new generations of wireless technology. In two 
decades, the wireless industry has moved through three generations of 

air interfaces (the standard used to communicate between cell tower 
and handset) with remarkable improvements in efficiency, capacity and 
features. And a fourth generation is on its way. 8  

1G Service: Commercial service was first introduced in the cellular 
service spectrum in 1983 (originally 40 MHz, but soon increased to 50 
MHz). At the start, it was an expensive business-oriented niche service, 
mostly oriented toward phones in vehicles, with a handset installed 
near the dashboard, linked by cables to a shoebox-sized transmitter in 
the trunk and then to an antenna mounted on the roof or a window. 
“Portable” units were available, but early devices weighed several 
pounds and had limited battery life.  

The first generation of cellular technology was based on an analog air 
interface standard mandated by the FCC, known as Advanced Mobile 
Phone Service (AMPS).  AMPS simply extended the wired telephone 
network over the air, requiring a separate channel for each radio 
conversation. Unfortunately, this approach put significant limits on 
how many customers could receive service without getting blocked 
calls. Conversations could be intercepted with an inexpensive scanner 
and refinements such as caller ID and text messaging did not exist.  

2G Service: In 1988, the FCC changed the cellular service rules to 
permit operators to choose their own technologies, and innovation 
soon followed. Manufacturers and cellular operators invested millions 
of dollars in research and development to develop, test and deploy a 
variety of competing technologies. This second-generation of cellular 
technologies relied on new digital air interfaces.

In the mid-1990s, the FCC auctioned 180 MHz of Personal 
Communications Service (PCS) spectrum and licensees embraced 
the new 2G technologies. The 2G technologies produced significant 
spectrum efficiencies, offered data capabilities and new features, 
and provided greater security and privacy than analog service. 
Moreover, the increased capacity of 2G technologies over their analog 
predecessors, along with the addition of PCS spectrum, allowed 
enormous growth in wireless phone usage throughout the 1990s. Cell 
phones truly became a “consumer item” as wireless operators offered 
subsidized phones to attract customers in an increasingly competitive 
market. Manufacturers achieved breakthroughs that led to smaller 
devices and smartphones with multi-mode capabilities. 

Because the FCC did not mandate a particular technology for 
2G service, the technical standards utilized have been subject to 
innovation, experimentation and market forces. Some carriers 
deployed a Time Division Multiple Access (TDMA) standard and later 
the TDMA-based Global System for Mobile Communications (GSM) 
standard, and others opted for a new standard based on Code Division 
Multiple Access (CDMA). The classic explanation of how TDMA 
and CDMA work is to compare two different ways to communicate 
at a crowded cocktail party. Under a TDMA approach, the host 
would divide the time up, using a clock to keep each speaker to an 
assigned time slot. The CDMA approach allows many guests to speak 
simultaneously, using different languages so that each listener can 
focus on just the one speaker with a common language. The CDMA 
host controls how loudly each guest speaks to make sure there is no 
“stentorian guest” whose speech drowns out all of the others.9

All of the 2G technologies, being digital, have the inherent capability 
to carry data communications. New features including text messaging, 
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or SMS, quickly became standard, and  system operators developed 
text messaging applications using “short codes” that are shorter than a 
normal phone number, for a wide variety of purposes, including news, 
sports scores, traffic and charitable donations. The data capability of 
2G systems also provided for early email access and personal digital 
assistant (PDA) functions. This led to the introduction of smartphones 
and wireless PDAs that provide users with instant access to personal or 
business email and automatic synchronization with the email, contacts 
and calendar on a home or work computer.
With more sophisticated features, devices evolved to provide improved 
user interfaces. Text messaging led to larger displays. Handsets soon 
began to deliver more computing power to make email, contacts, 
calendars and gaming possible. Moreover, because digital devices do 
not consume as much power as their 1G analog predecessors, the 
handsets are smaller and lighter with improved battery life. 
2.5G: With the development of 2G data capabilities, the virtuous cycle 
of more advanced features and higher data speeds had begun. As a 
result, during the early 2000s enhancements to the 2G technologies 
(known as 2.5G) increased data rates and also expanded voice 
capacity.10 GSM systems added medium-speed data services (up to 
about 80 kbps) using the General Packet Radio Service (GPRS) air 
interface, and further enhanced data speed using the Enhanced Data 
Rates for GSM Evolution (EDGE) air interface (177 to 236 kbps). 
CDMA systems deployed the 1xRTT air interface standard to provide 
data speeds up to 144 kbps and double the number of voice channels.  
The increased data rates of 2.5G systems allowed service providers 
to offer Internet access for simplified Web-browsing, over-the-air 
downloads of ringtones, music clips and multimedia messages. The 
2.5G handsets also introduced camera capabilities enabling consumers 
to take pictures and send them to friends. Some service providers also 
used 2.5G technology to provide video clip downloads.
3G Services: As the private sector began developing standards for 
the third-generation of cellular (3G), CDMA technology became a 
central part of the evolution path for both CDMA and GSM networks 
because of its information-carrying capacity. For GSM networks, the 
principal 3G technology is known as Universal Mobile Telephone 
System (UMTS), which uses Wideband CDMA (W-CDMA). UMTS 
uses 5 MHz wide channels and in its most basic form provides user 
data rates of up to 384 kbps. Today, many UMTS networks in the U.S. 
are deploying an enhanced technology called High-Speed Downlink 
Packet Access (HSDPA) that allows downloads as fast as 7.2 Mbps. 
Another UMTS enhancement is High-Speed Uplink Packet Access, 
which allows uploads to occur at up to 5.76 Mbps. CDMA2000® 
networks employ a 3G technology called Evolution Data Optimized 
(EVDO) that initially provided speeds of up to 2.4 Mbps, but the 
current version, Rev A, provides broadband data rates of up to 3.1 
Mbps. Further revisions are planned that will provide additional 
incremental enhancements. 
With 3G systems, consumers can listen to streaming music, play 
games, Web-browse and watch video clips on their handsets, along 
with broadband access over laptops at speeds comparable to Digital 
Subscriber Line (DSL) or cable modem service.  
As 2.5G and 3G services became widespread in the last six or seven 
years, handset design has again made tremendous advances. Color 

high-density displays now are standard. Today some phones have 
displays with higher pixel counts than the VGA resolution that used 
to be common on computer monitors. Handsets include multi-
megapixel cameras and have video capability.  They can also run game 
programs that access continually updated content over the Internet. 
GPS capability provides for mapping applications, turn-by-turn travel 
directions, emergency assistance and the display of the locations of 
friends in real time.  
The increasing sophistication of handsets and the variety of functions 
that they perform means that these devices have developed into tiny, 
but fully-functional, computers. Many devices, for instance, can run 
third-party software applications that let the user have a custom-
tailored wireless experience. For example, Google offers a suite of free 
applications for search, mapping, email and news that can be installed 
on many mobile devices with Internet access. Additionally, a number of 
operating platforms and systems can manage the handsets’ operations, 
including BlackBerry® OS, Symbian OS™, Windows Mobile®, Linux®, 
PalmOS®, Java™, J2ME™, BREW™ and a version of Mac OS® X.  
More recently, a group of wireless service providers, manufacturers and 
technology companies formed the Open Handset Alliance™, which is 
introducing a complete, open and free mobile development platform 
named Android™. The platform will include an operating system, a 
variety of applications and a software developers’ kit to expand third-
party devices and applications. Increasingly, wireless operators are 
making commitments to open their networks to all compatible devices 
and applications as well. This open platform approach will foster a new 
wave of innovation.
4G Services: Higher-speed fourth-generation (4G) air interfaces 
will be capable of data rates of tens of Mbps, or even more, and will 
be well suited for high-speed video and music transmissions. These 
4G technologies will be a full substitute for current wired broadband 
Internet connection, with both fixed and mobile capabilities.
Some 4G services are already here. For example, one company, 
QUALCOMM, already provides one-way transmission of its 4G 
mobile video content using MediaFLO™ technology in conjunction 
with other wireless operators. Two-way wireless Internet connections 
are offered by several operators using WiMax, which is a family of 
technology standards for wireless broadband service, IEEE 802.16a-e.  
It provides up to 40 Gbps total bandwidth per channel, with a typical 
user achieving access speeds of 1-4 Gbps.11 WiMAX can be employed 
in new systems in many different blocks of spectrum, and in the lower 
bands one version of WiMAX can provide service to mobile as well 
as fixed subscribers.12 Like many advanced wireless air interfaces, 
WiMAX uses Orthogonal Frequency Division Multiplexing (OFDM) 
technology.13  Other 4G technologies are being developed to enhance 
the capabilities of existing mobile wireless systems. Long-Term 
Evolution (LTE) permits peak download speeds of 100 Mbps using 20 
MHz channels, while Ultra Mobile Broadband™ (UMB) can achieve 
peak download speeds of up to 288 Mbps using 20 MHz of spectrum.

4G deployments will occur in numerous spectrum bands. Existing 
wireless providers may evolve their current networks to next-
generation systems using cellular and PCS spectrum bands. In 
addition, 4G will find a home in new spectrum the FCC has allocated 
for commercial wireless services, including the Advanced Wireless 
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Service (AWS) spectrum (1710-1755/2110-2155 MHz), the 700 MHz 
band spectrum (698-806 MHz),14 and integrated satellite/terrestrial 
spectrum (1.6 GHz, 1.6/2.4 GHz and 2.1 GHz). The FCC also has 
modified the rules for other spectrum bands to enable wireless 
broadband service, including the Broadband Radio Service (BRS)/
Educational Broadband Service (EBS) spectrum (2495-2690 MHz) and 
the Wireless Communications Service (WCS) spectrum (2305-2320 
MHz and 2345-2360 MHz). 

	 Wireless Nation
	 •	 �99 percent of Americans live in counties covered by 3G services.

	 •	 �Wireless telephone subscribers through the years: 
	 �1990: 5,283,000; 1995: 33,785,000; 2000: 109,478,000;  
2005: 207,896,198

	 •	 �Today, there are more cell phone-only households (14.0 percent) 
than landline-only households (12.3 percent).  

	 •	 �In 2002, over 20 million Wi-Fi devices were shipped; in 2006,  
200 million Wi-Fi devices were shipped and by 2009 this number 
is expected to grow to 500 million units shipped annually.

	 •	 �In 2007, over $20 billion will be spent on factory-to-dealer sales  
in the portable communications market.

	 •	 �Over 90 percent of laptop computers are sold with Wi-Fi built in.

	 •	 �Over one billion Bluetooth devices have been shipped to retailers.

	 •	 �Televisions: in 98 percent of U.S. households 

	 •	 �Cordless Phones: in 82 percent of U.S. households 

	 •	 �Cellular Phones: in 76 percent of U.S. households 

	 •	 �Satellite Radio: in 13 percent of U.S. households 

	 •	 �Portable GPS devices: in 11 percent of U.S. households 

	 •	 �Direct Broadcast Satellite: in 23 percent of U.S. television 
households 

The Unlicensed Phenomenon
Since 1938, the FCC has allowed some wireless devices to operate on 
an unlicensed basis, allowing anyone to access the spectrum without 
obtaining a license as long as the devices follow certain technical 
rules. Unlicensed devices operate on a secondary basis and receive no 
protection from interference, unlike most licensed operations. Today, 
unlicensed devices are more prevalent than ever before, from baby 
monitors to remote keyless entry to inventory monitoring. Increasingly, 
unlicensed devices are playing a critical role in enabling broadband.  

The FCC has, appropriately, revisited its unlicensed device rules many 
times over the years to ensure they keep pace with the evolution of 
technology. In the 1960s and 1970s, the FCC granted developers of 
garage door openers, wireless microphones, security alarm sensors 
and cordless telephones access to slivers of spectrum to operate on 
an unlicensed basis. In the 1980s, the FCC relaxed its rules to allow 
the unlicensed use of spread-spectrum technology in larger swaths 

of spectrum, which reduced the risk of interference and expanded 
unlicensed opportunities for communications devices. Unlicensed 
devices flourished in the 902-928 MHz band, the 2.4 GHz band, and 
increasingly the 5.8 GHz band. Both Bluetooth and Wi-Fi devices 
operate on unlicensed spectrum, as do cordless phones. The FCC 
also has adopted rules for unlicensed use of a revolutionary new 
type of technology known as ultra-wideband, which is beginning to 
find its way into consumer electronics. The FCC is in the process of 
determining the extent to which low-powered wireless devices can 
share the television band without interfering in the “white spaces” 
where a given channel is not being used for broadcasting.

The applications of unlicensed wireless networking, using one or 
several types of wireless connections, go well beyond connecting 
computers to the Internet or peripherals. Some cell phones incorporate 
Wi-Fi capability in addition to the 2.5 or 3G mobile wireless air 
interfaces, offering users the ability to switch between Wi-Fi and 
commercial wireless networks. T-Mobile has taken mobile Wi-Fi 
convergence a step further in its HotSpot@Home service, which allows 
consumers to use a single phone and phone number to make and 
receive calls over the Internet via Wi-Fi, both at home, and at hotspots, 
and over its commercial mobile network where no Wi-Fi network is 
accessible.

Wireless multimedia and home entertainment networks now are 
possible. Today, devices use Wi-Fi connectivity to access music or video 
stored on a networked computer’s hard drive and play it on a television 
set wirelessly. Soon, Wi-Fi networks will be able to carry multiple 
channels of high-definition television through our homes along with 
data and music, and we will be able to use wireless USB for broadband 
connectivity between our electronic entertainment components just as 
we use Bluetooth today for headsets and controllers.

Unlicensed spectrum use has enabled the spread of innovative 
applications such as RFID and M-Commerce. It is common for RFID 
technology to be used in business and industrial applications, such as 
inventory control. In fact, Walmart and Sam’s Club require top vendors 
to tag their cases and pallets with RFID technology for inventory 
tracking and other vendors have followed suit.  RFID is finding wider 
applications such as tracking participants in road races like the Boston 
Marathon. Tiny RFID transponders are tied to the shoes of runners, 
allowing the participants’ progress to be tracked through the use of 
low-power unlicensed devices along the route of the race, feeding 
locations and times into a database.  

Similar technology is used for conducting M-commerce – the use of 
mobile devices to pay for purchases by communicating with a point-
of-sale device, such as a grocery store terminal, gas pump or soda 
machine. This is in its early stages in the U.S., although it already is 
widespread in countries where credit cards are not commonly used for 
everyday purchases. Some M-commerce applications use credit cards, 
wands or tags. For example, consumers can use “smart” credit cards to 
process their daily transactions for gas and groceries with just the touch 
of their card at the point-of-sale (no need to swipe). Other applications 
let consumers use their handsets to facilitate purchases. For example, 
Nokia teamed with Visa to test phones containing “smart chips” that 
can be scanned by a terminal using Near Field Communications (NFC) 
technology.  
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	 Increasing Productivity
	 •	 �One study on corporate use of wireless LANs found productivity 

increases of 27 percent with users able to gain 1.5 hours of 
productivity.  

	 •	 �Two major technology companies have reported productivity 
gains of between 2 – 10 hours per employee equipped with a  
wireless laptop computer.

	 •	 �One study found that 8.3 percent of new jobs created in the U.S. 
come as a result of the mobile workforce transformation. 

	 •	 �RFID wireless technology has been found to eliminate six percent 
of logistics errors in warehouse operations. 

Your Networks — Built Around You
The evolution of wireless technologies has not been limited to mobile 
phones. It has allowed a wide variety of high-speed data connections to 
cut the cord whether the distance is small or large.

Wireless Personal Area Networks: Consumers use short-distance 
wireless networks, known as Wireless Personal Area Networks 
(WPANs), to connect devices together without using wires or cables 
within their immediate area for distances of up to a few meters. The 
most familiar example is Bluetooth®, which uses the 2.4 GHz band to 
allow people to link computers, music players or phones to peripherals 
such as headsets, “mice,” keyboards, “hands-free” speakerphones in 
cars and similar devices at a data speed of up to 1 Mbps. Users also 
can wirelessly connect more bandwidth intensive devices, such as 
high-definition camcorders, television sets and computers using an 
even newer technology, Wireless USB, which uses ultra-wideband 
technology to provide much higher-speed WPAN connectivity (up to 
480 Mbps).

Wireless Local Area Networks: Most people are familiar with the 
ubiquitous Wi-Fi service, which is a form of Wireless Local Area 
Network (WLAN). Businesses and consumers alike use WLANs to cut 
the cord between their broadband Internet connection and laptop and 
desktop computers, gaming consoles, digital picture frames and even 
some handsets. They are not limited to homes and offices, however. 
People also regularly access the Internet through the many Wi-Fi hot 
spots that proliferate in hotels, coffee shops, fast-food restaurants, 
schools and airports.  

There are several varieties of Wi-Fi in use. Networks using the 802.11b 
and g standards use the 2.4 GHz band, while 802.11a uses the 5 GHz 
band; the new draft 802.11n standard can use both bands. The data 
speed of Wi-Fi ranges from 11 Mbps to a theoretical maximum of 270 
Mbps, depending on the version used. The range of a Wi-Fi signal 
depends on a number of factors, including antenna strength and the 
use of signal boosters but typical wireless access points allow users to 
obtain access over a distance of fifty to several hundred feet. 

Wireless Wide Area or Metropolitan Area Networks: People also 
communicate digitally over much larger areas than just a home, office 
or the coffee shop. To use a laptop or other digital device anywhere 
in a wide area, such as a city, users take advantage of several types of 
Wireless Wide Area (or metropolitan area) networks (WWANs or 
WMANs), which have base stations or access points spread out over 

their coverage areas. The most familiar networks of this type are the 
commercial mobile service providers’ 2.5G and 3G networks, which 
provide broadband service using the same spectrum and infrastructure 
as traditional cell phone service.  In fact, the FCC has reported that 
more than 25 percent of the high-speed connections in the country are 
provided by wireless mobile operators.15  

There also are WWANs that use Wi-Fi, WiMAX and other 4G 
technologies. For example, Wireless Internet Service Providers (WISPs) 
and municipal Wi-Fi network operators can deploy Wi-Fi access points 
throughout a city or town to provide fixed broadband WWAN service.  
Some networks are even designed as “mesh networks,” which use 
wireless connections among the various access points to share Internet 
access, allowing access points to be located where there are no wireline 
broadband facilities.

WWANs are an important way of getting broadband Internet service 
out to rural areas, particularly through the use of 700 MHz spectrum, 
which allows signals to carry farther than frequencies higher in the 
radio spectrum. It can be costly to deploy fiber or cable to low-density 
rural areas and wireless may be a lower-cost way to promote universal 
broadband Internet access in these regions.

Niche Phones and Services
The wireless industry has seen a succession of handsets and services 
designed to meet the needs of specific user types. The earliest were 
business-oriented phones and services, such as the RIM BlackBerry, 
which provides smoothly integrated access to corporate email, contacts 
and calendars. Recent years have seen numerous other targeted 
offerings, often by Mobile Virtual Network Operators (MVNOs) who 
provide service independently under their own brand identity, using 
capacity leased from a network operator. For example, kajeet offers a 
service that is designed to meet the needs of “tween”-age children and 
their parents, providing both a fun experience for the children and 
an emphasis on security for the parents. Bratz Mobile targets teenage 
girls. Helio and Virgin Mobile are MVNOs that are oriented toward the 
interests of young adults. Tuyo Mobile targets the Hispanic market with 
special rates for calling Latin America and culturally relevant content. 
There is even a senior-focused MVNO, Jitterbug, which offers easy-to-
use phones, live operator dialing assistance and other features for the 
needs of older Americans.

Wireless Digital Media Services
While the wireless communications services are focused on interactive 
one-to-one communications, the broadcast media is designed on 
the one-to-many model, where content is simultaneously made 
available to a large number of viewers or listeners. Television and radio 
broadcasters also are undergoing substantial transformations into the 
digital age of spectrum use. As part of the digital television (DTV) 
conversion, by February 2009, full-power television broadcasters 
will turn off their analog transmissions and go all-digital, offering 
high-definition (HD) broadcasts with superior pictures or standard 
digital transmissions that provide multiple streams of programming 
simultaneously.  

Similarly, with digital audio broadcasting, radio broadcasters can 
provide multiple high-quality digital programming streams in addition 
to analog programming, providing new alternatives as well. Although 
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digital audio broadcasting is new, more than 1,200 AM and FM 
stations, nearly 10 percent of all stations, already use this technology.
In addition, subscription-based satellite television, known as Direct 
Broadcast Satellite (DBS), and satellite radio, called Digital Audio 
Radio Service (DARS), have made a dramatic impact on the media 
marketplace. DBS brought competition to the cable industry, giving 
both DBS and cable operators a strong incentive to innovate and 
meet customers’ needs, both for programming content and technical 
features. For example, DBS providers were first-to-market with 
receivers capable of recording HD television programming and cable 
operators responded with competitive products. 
DARS is similar to DBS in concept, delivering a competitive alternative 
to standard terrestrial radio. DARS offers hundreds of CD-quality 
channels of diverse and innovative programming and services to niche 
markets. DARS uses satellites and terrestrial repeaters to cover the 
entire continental U.S. By the end of 2006, there were more than 13 
million DARS subscribers.

CEA Leads the Way on Spectrum Policy with the 
New Wireless Compact
U.S. policymakers have been instrumental in creating a framework 
for the wireless revolution.  In the past decade, Congress, the 
Administration and the FCC have worked together to nearly double 
the amount of commercial licensed spectrum available, while the 
amount of unlicensed spectrum has nearly quadrupled. Policymakers 
have largely embraced a market-oriented spectrum policy, and 
investment and innovation has quickly followed. CEA has been a 
driving force in spectrum policy and sets forth a new wireless compact.  

CEA’s Agenda: A Vision Achieved 
Three years ago, CEA called on policymakers to lead American 
consumers to a new era of mobility and spectrum-based services. CEA 
developed a four-part approach (outlined below) for policymakers 
to revolutionize spectrum policy. America’s leaders responded by 
adopting policies that already have begun to drive investment, 
innovation and consumer welfare:  
	 m	�Set a Firm Deadline to Complete the DTV Transition: Congress 

passed the Digital Television Transition and Public Safety Act of 
2005 setting February 17, 2009 as the hard deadline for the DTV 
transition and directing the FCC to begin auctioning the vacated 
700 MHz spectrum by January 2008. 

	 m	�Establish the Spectrum Relocation Fund: Congress passed 
the Commercial Spectrum Enhancement Act in 2004 creating a 
Spectrum Relocation Fund so that auction proceeds can be used to 
relocate Federal users from spectrum reallocated to commercial use. 
The Fund was put into use last year to begin clearing the way for the 
winners of the $13 billion 2006 advanced wireless spectrum auction.

	 m	�Allocate More Spectrum for Unlicensed Use: In 2005, the 
FCC opened opportunities for unlicensed devices to access an 
additional 255 MHz in the 5 GHz band, enabling a new array of 
high-data rate communications opportunities.  

	 m	�Explore Opportunities for Secondary Uses of Licensed 
Spectrum: In 2005, the FCC expanded its Secondary Markets 
Initiative to provide additional flexibility for novel arrangements, 

including private commons. The FCC also created opportunities 
for secondary leasing arrangements between public safety and 
commercial users in parts of the 700 MHz band. In 2007, the 
FCC announced it would open up spectrum in the TV bands 
in areas between station operations, the so-called white spaces, 
to innovative, non-interfering fixed wireless operations and is 
considering how best to use this spectrum.   

CEA’s New Wireless Compact 
With each of the goals in CEA’s earlier agenda substantially advanced, 
CEA is committed to working with policymakers to develop new 
opportunities for the use of both unlicensed and licensed spectrum. 
CEA outlines a new compact for spectrum policy and wireless 
regulation.

Finishing the Job
First and foremost, the FCC must finish the important jobs already 
underway to ensure that the U.S. has a bright and competitive wireless 
future.

	 •	 �Keep the DTV Transition on Track and License the 700 MHz 
Band: With a hard deadline for the DTV Transition set for 
February 17, 2009, Congress and the FCC are focused on ensuring 
that the transition and the 700 MHz auction proceed on schedule. 
The deadline must be kept firm, the public must be educated about 
the changes that lie ahead and steps must be taken to ease the 
transition for those least able to afford it.

	 •	 �White Spaces: The FCC has determined that, as of February 2009, 
fixed low power devices may operate on TV channels in areas 
where broadcasters are not using those frequencies. The FCC 
should complete its white space proceeding to enable innovative 
use of the TV bands, while maintaining its strict insistence on 
non-interference to TV or wireless microphone usage of the 
bands.  

	 •	 �AWS: NTIA and the FCC must ensure the relocation of Federal 
Government users from AWS spectrum continues on or ahead 
of schedule. This 90 MHz of spectrum is vital to competition and 
broadband deployment.

The Next Generation of Wireless Opportunities
Looking ahead, there is much to be done to ensure that America’s 
wireless revolution continues.

	 •	 �Identify 100 MHz of Spectrum to Transfer from Federal to 
Commercial Use. America can preserve the efficacy of its vital 
Federal spectrum users while still promoting the economic growth 
and investment inherent in more commercial spectrum. While 
wireless providers and device makers achieve greater efficiency 
using existing spectrum, the demand for wireless service requires 
policymakers to make additional spectrum available from the 
Federal spectrum coffers. But, today, there is little incentive for 
Federal Government users to be more efficient in their spectral use 
or to utilize, where possible, commercial systems that can achieve 
the Federal mission. The Executive Memorandum on Spectrum 
Policy for the 21st Century has called on Federal agencies to 
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explore ways to promote more efficient use of spectrum. Building 
on this policy, Congress and NTIA should take steps to identify 
and reallocate 100 MHz of spectrum from Federal Government 
to non-government use, and the FCC likewise should make 
this spectrum available promptly for commercial applications.  
Past releases of government spectrum paved the way for new 
waves of investment and innovation. The new wireless compact 
must include additional spectral resources to keep the wireless 
economic engine running at top speed.  

	 •	 �Repurpose 100 MHz of Spectrum from Existing Commercial 
Use to New Higher-Value Uses. As with Federal use, there are 
opportunities for Congress and the FCC to reallocate spectrum 
to new services that can better serve the public interest. Congress 
can and should make more efficient and intensive commercial 
use a national priority and grant additional service flexibility 
where appropriate. The FCC should carry out this objective by 
closely examining its existing spectrum allocations and policies to 
identify spectrum that can be moved to more favorable use, with 
the goal of making at least 100 MHz of spectrum available for 
new commercial services over the next five years. This work has 
already begun. The FCC has identified 40 MHz of AWS spectrum 
ready for new uses.  Repurposing these bands and deploying the 
spectrum into the marketplace should be a top priority.  

	 •	 �Maintain a Balance of Licensed and Unlicensed Spectrum. It 
is essential that the spectrum policies of Congress and the FCC 
continue to further the consumer benefits resulting from both 
licensed and unlicensed uses. Both are needed, because licensed 
and unlicensed use are complementary models. Exclusive licensing 
has proven to be a significant source of innovation because of 
the interference and consumer benefit. From Wi-Fi to cordless 
phones, unlicensed spectrum uses have opened a new frontier for 
consumers. 

	 •	 �A Deregulatory National Spectrum Policy. Reducing direct 
government regulation of spectrum-based services allows the 
marketplace to develop innovative and effective applications, 
services and devices and allows competition to serve customer 
needs. Accordingly, Congress should promote a national 
framework for these services, as subjecting them to more than 
50 different state-level regulatory regimes jeopardizes innovation 
and investment and imposes unnecessary burdens. Congress also 
should ensure that the FCC maintains a light regulatory hand, 
while the FCC should remain vigilant to ensure that the wireless 
marketplace continues to be highly competitive. The FCC should 
be prepared to intervene, if necessary, to protect consumers, in the 
event of market failure.  

	 •	 �Thoughtful Broadband Policy. CEA supports the commitment by 
policymakers, from the White House, the Congress and the FCC, 
to advancing broadband deployment. Moreover, CEA supports the 
principles set forth in the FCC’s 2005 Broadband Policy Statement, 
including consumers’ right to connect devices of their choice so 
long as these devices cause no harm to the network, and to access 
applications of their choice. Future spectrum policy should be 
developed against the backdrop of the important principles in the 
policy statement.

	 •	 �Ensuring Spectrum-Based Services Have Interference 
Protection. Adequate interference protection for licensed 
services is a critical component of sound spectrum policy 
because it facilitates reliable service and ensures investment and 
innovation. Within reasonable limits, a market-based approach is 
far preferable to innovation stifling command-and-control-type 
regulations. Accordingly, Congress and the FCC should ensure 
that interference protection standards are developed by self-
regulating industry groups, not the Federal Government. These 
groups have the expertise and incentives to implement standards 
that offer the greatest degree of protection without compromising 
innovation.  

	 •	 �Access for All Americans. All consumers must have access to 
spectrum-based services. Congress and the FCC should ensure 
that the appropriate regulatory framework is in place to create 
incentives for, and remove roadblocks to, wireless phone and 
broadband Internet build-out throughout rural America, which 
should have access to much the same service as urban areas. 
Likewise, the needs of Americans with disabilities should be 
addressed to ensure they have access to wireless phone and 
Internet services. Federal regulations should, consistent with 
technical feasibility, move to facilitate access for those with 
disabilities, including hearing aid compatibility and assistance for 
the visually impaired. Similarly, Congress and the FCC should 
adopt policies that promote initiatives such as wireless alerts 
during emergencies and wireless remote monitoring of medical 
equipment to assist persons with medical conditions.

American consumers deserve a new wireless compact – one that 
ensures the valuable spectrum resource is available for a new 
generation of services, technology and investment. During the past five 
years policymakers have made available over 400 MHz of spectrum for 
commercial use and the marketplace has responded with innovative 
services and devices that consumers have embraced. Today’s challenge 
is to build on that success and to identify another 200 MHz for new 
uses, to fend off needless regulation, to protect services from harmful 
interference and to extend the benefits of spectrum-based services to 
all Americans. CEA looks forward to working with policymakers to 
secure this wireless compact for the American people. 

For more information please contact:

Michael Petricone
Senior Vice President of Technology Policy
(703) 907-7544/mpetricone@CE.org

Julie Kearney
Senior Director and Regulatory Counsel
(703) 907-7644/jkearney@CE.org

Bill Belt
Senior Director, Technology & Standards
(703) 907-5429/bbelt@CE.org
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1	� Terrestrial digital audio broadcasting is currently marketed under the 
name HD Radio®.

2	� Land Mobile Radio Service, Docket 18262, Second Report and Order, 46 
F.C.C.2d 752 13 (1974).

3	� See Cellular Radiotelephone Systems, CC Docket 79-318, Report and 
Order, 86 F.C.C.2d 469, 527 n.12 (1981).

4	� Annual Report and Analysis of Competitive Market Conditions With 
Respect to Commercial Mobile Services, Twelfth Report, FCC 08-28, Table 
A-1 (rel. Feb. 4, 2008 (“Twelfth Annual CMRS Report”).

5	 See id.

6	� Federal Communications Commission, High-Speed Services for Internet 
Access: Status as of December 31, 2006, Table 1 (WCB 2007)

7	  �Twelfth Annual CMRS Report at 229 & Table 16.

8	  �International bodies including the International Telecommunication 
Union (“ITU”) may use different terminology to describe generations 
of mobile technology.  For example, the ITU has endorsed LTE as a 
4G standard whereas some American companies have advocated for a 
WiMax-based 4G standard.

9	� George Gilder, Telecosm: How Infinite Bandwidth Will 
Revolutionize our world 88-89 (2000) (analogy attributed to Irwin 
Jacobs, founder of Qualcomm).

10	 �There were no 2.5G enhancements to the IS-54/IS-136 TDMA air 
interface, and many networks using that interface have changed to 
GSM-based air interfaces.

11	 �WiMAX Forum Frequently Asked Questions, http://www.wimaxforum.
org/technology/faq/.

12	 �Id.  Provision of service to mobiles requires WiMAX that complies with 
IEEE 802.16e.

13	 �Orthogonal Frequency Division Multiplexing (“OFDM”) is a generic 
technique for broadband radio transmission.  It involves dividing a 
wideband channel into many narrowband channels and transmitting 
different parts of the digital information in separate channels 
simultaneously, then reassembling the original digital information at the 
receiver.

14	 	 Some blocks in the 700 MHz Band (763-775 MHz / 793-805 MHz) 
have been designated for public safety use.

15	 �Industry Analysis and Technology Division, Wireline Competition 
Bureau, FCC, High-Speed Services for Internet Access:  Status as of 
December 31, 2006, 7 (Table 1, High-Speed Lines) (Oct. 2007), http://
hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-277784A1.pdf (21.9 
million high-speed lines provided by mobile wireless out of a total of 
82.5 million). n




