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ireless communication systems will play an increasing-
ly important role in the delivery of a wide range of high-
bandwidth entertainment, information, and communi-
cation services. Radio-based technologies have been
used for decades to transmit one- and two-way communications
in support of a wide variety of applications. Radio and television
broadcasting, for example, have long been a staple of the nation’s
communication infrastructure, supplying information and enter-
tainment to millions of Americans for over 50 years. Since the
early 1970s other wireless systems—microwave networks and
satellites, for example—have been providing high-capacity links
primarily for large corporate, industrial, and government users
(the only users with bandwidth requirements large enough, or
who could aggregate enough traffic to need a high-capacity sys-
tem). Today, as the demand increases for high-speed data, multi-
media, and video communications, wireless systems are

increasingly being designed to provide high-bandwidth capabili-
ties directly to individual users and businesses. This chapter ex-
amines the role of new and existing wireless technologies in
delivering broadcast programming, video, and other high-band-
width services as part of the evolving National Information Infra-
structure (NII).

FINDINGS
= High-bandwidth radio technologies will play a somewhat par-
adoxical role in the NIIAt the local level, wireless systems

will competewith established wireline and other wireless
service providers.From a national policy perspective, how-
ever,wireless technologies wiltomplementvire-based sys-
tems in extending video-based NIl services to more
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American citizens and businesses, and could
be important in extending universal service
to underserved populations.

As a competitor, high-bandwidth wireless

systems are expected to bring substantial bene-

fits to consumers and businesses, including
lower prices and more diverse services. Direct
broadcast satellite (DBS) services, for exam-
ple, and several new terrestrial wireless sys-
tems will compete with cable companies and
broadcasters in the market for video program-
ming. Satellite-based digital audio broadcast-
ing (DAB) will compete with local
broadcasters for radio listeners in cars. Terres®
trial and satellite-based “bandwidth on de-
mand” systems will compete with local
telephone and cable companies to provide “last
mile” NIl connections to businesses and con-
sumers who need high-bandwidth communica-
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have to be “stitched together.” The architecture
and cost structures of wireless technologies—
terrestrial and satellite-based—may allow
them to deliver NIl services to some areas fast-
er, and perhaps less expensively, than tradition-
al wireline systems, especially in areas that are
remote or undergoing new construction. High-
bandwidth technologies may even be used by
traditional wireline carriers to deliver ser-
vices—at least one local telephone company
has invested in a wireless video provider, and
cable companies are actively involved in the
DBS industry.

Although it is too early to assess the general ef-
fect of competition on price because the sys-
tems are too new, many analysts and
policymakers believe that competition will
drive prices down or at least hold them stelady.
Because some of these technologies, mar-

kets, and industries are still in their infancy,

it is difficult to determine how effective com-
petition in new markets will be, which
technologies will survive, and which compa-
nies will prosper. Similarly, claims about the
benefits new wireless technologies can bring
to the national economy must be regarded
cautiously?

tion services capable of handling video
communications, image transfer, high-speed
data, and multimedia applications.

As a complement to wire-based systems,
wireless systems have great potential for ex-
tending NIl resources to rural or underserved
populations. In particular, satellite-based sys-
tems may bring the full range of NIl services
and applications to more users because of their ~ Each system has advantages and benefits
ubiquitous nationwide coverage. This single- that will be attractive to consumers and busi-
source coverage also assures consistent ser-nesses, but that will also splinter markets and
vices across different local areas for users with frustrate analysis and policymaking. As
national communication needs —multiple ser- technology advances and demand sharpens,
vices, whether wireline or wireless, will not systems will become increasingly differen-

1 Some anecdotal and statistical evidence does exist, for example, that a second cable company in a given franchise area will reduce cable
rates. See Federal Communications Commisgionual Assessment of the Status of Competition in the Market for the Delivery of Video Pro-
gramming CS Docket 94-48, released Sept. 28, 1994, paragraphs 57-60 and 203. At least one MMDS provider claims similar reductions in
cable rates as aresult of its entry into the local market. Letter from Todd Rowley, Peoples’ Choice TV to Andrew Kreig, Wireless Cable Associa-
tion International, Jan. 16, 1995.

2 The Federal Communications Commission noted this problem explicitly in an ongoing proceeding:

“...it must be noted that the proposals before us are largely that. There is little evidence in the record regarding the likely public interest
benefits of the various proposals, including increased access to high-quality, affordable, and innovative services, and stimulation of economic
growth through increased competition for existing services and introduction of new services that may be expected to stimulate demand and
create jobs.” Federal Communications Commisdtaiemaking To Amend Part 1 and Part 21 of the Commission’s Rules to Redesignate the
27.5-29.5 GHz Frequency Band and To Establish Rules and Policies for Local Multipoint Distribution, &%2videcket 92-297, released
Feb. 11, 1994, at para. 23.



Chapter 5

tiated—not only in the products and services
they offer, but in what they can actually deliver.

The unique capabilities and disadvantages of
wireless technologies, combined with chang-
ing consumer demand, will lead to markets that
overlap for some services, but diverge for oth-
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service comes to include access to high-band-
width information and entertainment ser-
vices—such as those offered by the wireless
providers discussed below—new segments of
the wireless industry will be subject to new reg-
ulations. Additionally, if universal service

ers provided by the same systems. Consumers mandates two-way, broadband access to NIl re-

will benefit from a wider range of services and
competition among many different types of
providers—both wireline and wireless. Assess-
ments of the overall market will lose meaning
as many smaller submarkets form. In addition,
the uncertainties of technology advances,
consumer and business demand, and regu-
latory treatment make it difficult to judge
their overall effects on the wireline portions
of the NII.
As technology advances and competition de-
velops, the implementation of universal ser-
vice (whatever its definition) and other
public interest obligations becomes more
problematic for both wireless and wireline
carriers.3 Historically, universal service has
been associated with the provision of basic tele-
phone service (see chapter 9). Today, the devel-
opment of new technologies, coupled with
changing societal needs, is forcing the concept
of universal service to evolve as well. In the fu-
ture, universal service is likely to include a
wide range of advanced communication and in-
formation applications, such as voice, data, and
video services. Exactly what the new universal
service will encompass is unclear, but because
wireless providers are expected to be signifi-
cant competitors in various markets, how these
issues are resolved will directly affect their op-
erations and economics.

An evolving definition of universal service
will pose serious challenges for policymakers
regarding wireless services. First, if universal

sources, the majority of wireless providers—
those who cannot technically offer such
services—could be put at a regulatory disad-
vantage. Mandating such a level of service for
all telecommunications providers fails to ac-
count for legitimate technology differences and
could penalize companies that made rational
technology and business decisions in the past.
A system of universal service based on des-
ignation of essential carriers—such as that en-
visioned in recent legislation—or a tiered
system of universal service obligations based
on technology and services delivered might
represent a more flexible, and hence long-term,
approach to setting universal service obliga-
tions and right$. Such an approach would be
consistent with current congressional initia-
tives for deregulation and belief in the market
as the most efficient and effective means of de-
livering services to consumers. However, until
decisions are made about what constitutes uni-
versal service, and what mechanism will be
used to move its subsidies, evaluating the ef-
fects on providers of all sorts would be guess-
work at best. Even when these fundamental
decisions are made, more data will be needed
on wireless system costs, wireline upgradegs;o
and the extent of the universal service “prob-
lem” before these questions can be answered.
Second, identifying the companies that will
bear the cost of providing new levels of univer-
sal service, and those that will receive financial

3 For more discussion of these issues, see Leland L. Jofimsward Competition in Cable Televisi@@ambridge, MA: The MIT Press,

1994).

4U.S. Congress, Senate, S. 6B2¢ Telecommunications Competition and Deregulation Act of 988hington, DC: U.S. Government

Printing Office, June 15, 1995).
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help in meeting these obligations have already
become significant issues. Providers who have
traditionally borne public service obligations _
will be increasingly subject to competition
from newer providers who use different
technologies and do not carry similar burdens.
For example, broadcasters—in return for their
free use of the public airwvaves—have been sub-
ject to public service requirements, while Mul-
tichannel Multipoint Distribution System
(MMDS) and DBS are ndt.Cable television
systems have been subjected to many types of
franchising requirements in return for their use
of public rights-of-way; MMDS and DBS are
not because they do not use public rights-of-
way per se.

From a competitive standpoint, such inequi-
ties may skew the ability of different firms to
compete, although the extent of such inequities
is unclear. For example, “[w]ere the wireless

allowing different technology systems to com-
pete’

In the emerging NI, the role and function of
television broadcasters will have to evolve to

fit new competitive models. Broadcasters
have played an important role in American life
for 50 years. They were long the sole providers
of video programming, and have had exclusive
access to what has become a very sought-after
portion of the radio frequency spectrum. De-
spite increasing competition from cable televi-
sion and other smaller programming providers,
television broadcasting has remained relatively
strong. However, an uncertain regulatory fu-
ture and new forms of competition from pro-
gram distributors with far greater capacities
have made the outlook for the industry increas-
ingly unclear.

Even with a conversion to digital technology

systems taxed and the proceeds used to benefitand the capability to broadcast multiple chan-

their wireline competitor in its high-cost area
also served by the wireless systems, competi-
tion from these wireless systems might be
weakened? It may be possible to adopt a con-
sistent set of regulations to guide competition.
However, if attempts to reduce technical and
regulatory inequities are too broad, they may
not work because the inherent capabilities of
the technologies are often quite different. Satel-
lites, for example, inherently have national
reach, but does that mean they should be sub-
ject to franchise fees in every local jurisdiction
in the country? At least one analyst has pro-
posed that extending license auctions to new
video service providers might be one method
for recovering value from the public use of
spectrum—eliminating the need for franchise
fees and public service obligations—while still

nels of video and perhaps other (data) services,
broadcasters’ ability to compete with interac-
tive cable television, telephone company ser-
vices, DBS, and other wireless broadcasters is
unknown. Broadcasters have several advan-
tages in the emerging competitive environ-
ment—including programming resources,
prime spectrum, local community ties, adver-
tiser-supported free (to consumers) program-
ming, and a broad base of political support.
However, they also suffer some significant dis-
advantages, including a lack of channel capac-
ity and an unfocused vision of what their new
role is likely to be. In considering the future of
broadcasters, a range of issues must be consid-
ered by both the industry and Congress that are
beyond the scope of this report. These include
national and local ownership rules, allowing

5 DBS providers were included in a 5 to 7 percent channel capacity public interest set-aside included in the 1992 Cable Act, but that require-
ment is not being enforced pending court review. The FCC does have a rulemaking examining whether and how DBS should be subjected to
programming obligations. Federal Communications Commiskigsiementation of Section 25 of the Cable Television Consumer Protections
and Competition Act of 1992, Direct Broadcast Satellite Public Service Obligatitdocket 93-25, 8 FCC Rcd. 1589, para 1 (1993).

6 |bid., p. 168.
7 Johnson, op. cit., footnote 3.
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broadcasters to provide nonbroadcast servicegets, especially one-way entertainment program-
and what the impacts would be on viewers ifming.
broadcasters stopped broadcasting free over-

the-air programming altogether. RADIO BROADCASTING
Radio broadcasting is one of most familiar wire-
BACKGROUND less services. Commercial radio broadcasting be-

The technologies and systems discussed belogan in 1921, and within 10 years, more than 50
share a number of important characteristics thgercent of all American households had a radio re-
will shape their contributions to the NII. First and ceiver. In 20 years that figure climbed to 90 per-
foremost, the advent of digital technologies lies atent, and today, radio broadcasts blanket almost
the heart of many of the changes now taking placthe entire nation and radio receivers are almost ev-
in radio communications. Each of the technolo-erywhere. The average American home has 5.6 ra-
gies discussed in this chapter is either in the pro@ios, and it is almost impossible to buy a car
ess of converting to digital technology or is beingwithout a radio—there are nearly 200 million ra-
designed from the outset to work digitally. Thisdios in American cars and truck®eople listen,
switch will fundamentally affect the services com-on average, to a little more than three hours of ra-
panies can offer and at what cost. dio per day, mostly while commuting or at work.
Second, many of the systems discussed beloWowever, although there are more than 11,000 ra-
were originally designed to be one-way. Althoughdio stations operating in the United States today—
two-way wireless systems are used—satellite neglmost evenly divided between AM and
works, for example—and some wireless systemEM—many of these are concentrated in and
are supplemented by return communications sugaround metropolitan areas, and the most rural
plied by the telephone network, most use of radi@reas of the country may have access to only one
waves for high-bandwidth communications re-or two stations.
mains concentrated in a one-way broadcast or Radio broadcasters use a single high-powered
point-to-multipoint format. It is only recently that transmitter, operating in either the AM or FM fre-
companies have begun to develop interactivequency band, and a tall antenna to beam program-
broadband wireless networks for the consumeming—including music, local news and
and business markets. information, education, talk radio programs
Finally, many of these systems were designe@mostly on AM stations), and emergency informa-
to serve users at fixed sites. The ability to broadtion—to listeners in a radius of approximately 25
cast radio waves over a wide area has proven to Ineiles® Because of this relatively limited range,
a remarkably efficient way to reach many peopleadio broadcasting traditionally has been closely
quickly, easily, and at relatively low cost. In thelinked to the communities in its broadcasting area.
future, the low cost and ease of deployment oNational radio networks also use satellites to share
broadcast technologies will enable them to comprogramming. For example, the 25 Native Ameri-
pete with wire-based alternatives in many mar<an radio stations use a satellite link provided by

8 Radio Advertising BurealRadio Marketing Guide and Fact Book for Advertisers 1993-1D8las, TX, 1994.

9 Repeaters/translators are used to extend the broadcast signal and serve outlying areas. AM stations are capable of beaming programming
over far longer distances at night. The differences between AM and FM radio are significant (see app. A). Amplitude modulation (AM) uses
relatively little spectrum—each station needs only 10 kHz—but the signal is easily disrupted by noise and interference (the signal is lost under
bridges, for example). Due to poor quality, many listeners have shifted over to FM radio, making it the dominant radio format. Frequency modu-
lation (FM) is more resistant to noise and signal loss, but each station needs a wider range of frequencies (200 kHz) to operate. Although both
formats are capable of carrying stereo signals, most FM stations broadcast in stereo and most AM stations do not, and the majority of existing

radios are not compatible with AM stereo.
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the National Public Radio satellite system tore-log radios with new digital ones to receive the bet-

ceive progamming through the American Indian ter sound and new information services.

Radio on Satellite (AIROS) project. Broadcasters Two types of DAB systems are being devel-

are now trying to broaden their services to includeoped in the United States. Existing AM and FM

low-speed data transmission that could provideradio broadcasters are planning to implement
local travel information, as well as supplementaryDAB technology using existing radio channels.

information for advertising and audio program- The new digital signals will be sent simultaneous-

ming (see chapter 4). In the future, radio broadly alongside the analog signals. Meanwhile, a
casters will switch to digital technology, andsmall number of startup companies is developing
satellites may increasingly be used to deliver radicsatellite-based DAB systems that will use new fre-

programming over wider areas. quencies recently allocated for this purpose.
This divided approach has slowed the develop-
ODigital Audio Broadcasting (DAB) ment of DAB in the United States, as the two sides

The next generation of radio broadcasting will usg'@/€ Pattled bitterly before the Federal Commu-
digital transmission technologies. While no suchnications Comm|SS|0n. (FCC)' The result is that_ n
services are operating yet, broadcasters and staffle United States-unlike in many other countries
up companies are developing systems that will re!Vhere integrated systems are being planned-dig-
place traditional AM and FM modulation ital radio services will likely be delivered by two

techniques with digital signals that will allow different kinds of systems: existing broadcasters,
thereto broadcast compact disc (CD), or near CD_vvho will have to upgrade their facilities, and satel-

quality, programming that is more resistant toIite-based providers, who are building their sys-

noise and interference. DAB may also enable neW€MS from scratcliThe two systems will not be

types of information services to be delivered.d'recuy compatible, although future radio receiv-
Consumers will have to replace their existing ana-'> probably will be able to receive both terrestrial
and satellite-delivered DAB as well as existing

AM/FM broadcasts. The FCC is still in the proc-

ess of developing the rules for future DAB ser-
vices.

Satellite DAB

The idea of broadcasting radio programming di-
rectly from satellites dates back at least 45 years.
In the 1980s, a small number of companies around
the world proposed satellite-based (formally
known as Broadcast-Satellite Service-Sound, or
BSS-Sound) systems that would use frequencies
in the L-band (roughly 1.4-1.6 GHz) to transmit

their progamming. Because these types of sys-

Satellite radio receivers similar to this prototype will have three

bands: AM, FM, and.satellite. tems would use frequencies other than the tradi-

“Some other countries are planning to use new internationally allocated frequencies in the L- or S-bands to deliver DAB services using
both terrestrial and satellite transmitters working ma single system.

"The concept of using satellites to transmit programming was first described byArthur C. Clarke in 1945. Arthur C. Clarke,”ExtfS-Tenes-

trial Relays:” Wireless World,October 1945. More recently, satellite broadcasting was considered at fio@haConferences dating back to
1979.
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tional AM/FM broadcasting bands, they are oftensmall audiences may not be able to support a local
referred to as “"out-of-band” or “new band” sys- radio station, but when aggregated across the
temsl2 country, make a national service possible. This
The first U.S. out-of-band system was pro-“narrowcasting” concept is analogous to the pro-
posed by Satellite CD Radio, now CD Radio, ingramming philosophy of cable television. Satel-
1990, and in December 1992, five other compatite DAB may be especially popular in rural areas
nies submitted applications to the FCC to offerthat lack access to the wide range of programming
satellite radio services In January 1995, almost gyailable in most metropolitan areas. The in-
exactly three years since the frequencies were aherently national nature of the satellite technolo-
located internationally, the FCC formally allo- gy, however, means that no locally originated
cated radio frequencies for satellite DAB in theprogramming—news, weather, or sports—can be
United Stated* Now the FCC must develop li- yransmitted. In addition, for technical reasons dis-
censing and operating rules to govern the provig,ssed below, satellite DAB is being developed
sion of satellite DAB services. The FCC yrimarily to serve radios in vehicles, although oth-
anticipates that this process will last until the encgr markets are being considered. As currently
of 1995, and that Iicerjseg will be granted Shortl)blanned, the CD Radio system would broadcast
thereaftgr. Once applications are _gra_nted and lisg commercial-free music channels to subscribers
censes issued, proponents expect it will take aboWho would pay a $5 to $10 monthly fee. Other

three years to construct and launch the Sate”ite%bmpanies plan to offer some channels on a sub-

mak_lng service avallabl_e m_roughly 1998'.99' CDscription basis, and others as advertiser-supported
Radio is currently testing its system using two

NASA satellites, and predicts a startup date oprogramming. ) )
199815 In addition to audio programming, the trans-

mission of data services directly to users is also

being explored. Proponents envision broadcast-
Services ing data services to support educational needs,
Proponents of satellite DAB are planning a varietypaging operations, and navigation and traffic
of programming targeted to audiophiles, usersnanagement systems for the nation’s cars and
with specific musical tastes, and groups with dif-highways. Up to 20 channels may be broadcast to
fering ethnic and cultural backgrounds. Thesesupport these services.

12 Although out-of-band systems can technically be satellite or terrestrial, development of out-of-band systems has focused almost exclu-
sively on satellite technologies in the United States. Other countries, including Mexico and Canada, are experimenting with out-of-band solu-
tions using both terrestrial and satellite delivery.

131n addition to Satellite CD Radio, American Mobile Radio Corp., Digital Satellite Broadcasting Corp., Loral Aerospace Holdings, Inc.,
Primosphere Limited Partnership, and Sky-Highway Radio Corp. petitioned the FCC in 1992 to offer satellite DAB. Since then, Loral and Sky-
Highway have merged with Satellite CD Radio, leaving a total of four applicants. Carol Horowitz, “DAB: Coming to a Car Ré&atellite
CommunicationsOctober 1994, pp. 38-40.

14The frequencies allocated were 2310-2360 MHz. This action was consistent with the position taken by the United States at the 1992 World
Administrative Radio Conference. The United States and India are the only two countries to use these frequencies. Other frequencies to be used
include 1452-1492 MHz (in Europe, South America, Africa, and, importantly, Canada and Mexico) and 2535-2655 MHz (including Russia,
China, and Japan, among others). This means that no common radio broadcasting system will exist across the world as the AM and FM systems
do now.

15CD Radio has petitioned the FCC for a 319d waiver, which would allow them to begin construction at their own risk prior to receiving a
license from the FCC. This would allow CD Radio to begin operating sooner after receiving their license.
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‘s tional wiring would be needed to connect to the ra-
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the country
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real transition problems to new satellite DAB
technology. For listeners, the important point is
that existing analog radios will not be able to re-
ceive the new programmingconsumers will have
to buy new radios if they want digital sound. CD
Radio has demonstrated a new receiver that re-
ceives the AM, FM, and satellite bands, but this
receiver is not yet commercially available.

Terrestrial  DAB

In response to local broadcasters’ concerns about
the transition to digital broadcasting technologies,
competition from new satellite services, and the
possible effects of these changes on smaller radio
stations, several companies began developing
digital technologies that would work “in-band”
—using the same frequencies currently used by

AM/FM stations. This approach would allow ex-
isting broadcasters to upgrade their facilities with-

Technology _out bringing in new, unwanted competition.
Satellite DAB systems are conceptually quite peyejopment of terrestrial DAB in the United

simple (figure 5-1). On the ground, large satellite gates is now focuseatimarily on in-band, on-

dishes will beam programming up to one or tWochannel (IBOC) solutions that will allow a broad-
geosynchronous satellites that will then rebroadvaster to transmit its present analog signal
cast these signals nationwide. CD Radio, for exsimyltaneously with a new digital signal without
ample, plans to construct and deploy two satelliteshe two interfering (figure 5-2). No new spectrum
to be used to deliver its services. Other developerg required. This development path indicates that
of satellite DAB systems plan to augment the satterrestrial DAB is most likely to be treated as an
ellites with terrestrial transmitters (so-called “gap extension or upgrade of existing radio services-
fillers”) that would improve reception in urban better quality, some additional radio-related ser-
areas (e.g., between buildings and in tunnels). Satices and maybe data broadcasts-rather than as a
ellite DAB systems will feature individually ad- new service like satellite DAB. IBOC will use ex-
dressable radios that will require a signal from theisting broadcast facilities to a large extent, but will
system'’s operations center to be activated or deadequire new digital transmitters and radio receiv-
tivated. Receiving antennas are silver-dollar-sizecers. The cost for a radio station to upgrade its faci-
discs built into a car’s roof. Satellite DAB systems lities is somewhat unclear, but will depend on how
are likely to have difficulty serving radios in advanced and up to date the station’s existing
homes or offices because the frequencies involvegquipment is. Estimates put the cost at approxi-
will not penetrate buildings very well. Antennas mately $50,000 to $150,000 per station; not pro-
could be mounted on roofs or windows, but addi-hibitive for large market stations, but potentially a

~—
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FIGURE 5-1: Satellite Digital Audio Broadcasting

SOURCE: Office of Technology Assessment, 1995

problem for smaller ones.” Consumer radios are
expected to be expensive initialy, but fall into the
$50 to $350 range—about the price of current
high-end radios-once they are produced in quan-
tity.

Like satellite DAB, the transition to terrestrial
DAB should be relatively easy for consumers.

Those with older radios will continue to receive
the existing analog signal, while newer radios will
receive the new digital signal that is transmitted
simultaneously. Past technical and institutional
issues that divided the industry internally appear
to have been largely resolved, and development of
aterrestrid DAB standard is progressing. 17 While

“Bortz & Company, Digital Audio Broadcasting: Phase I, Mar. 4, 1993. Testimony of John R. Holmes, in Hearings before the Subcommit-
tee on Telecommunications and Finance of the Committee on Energy and Commerce, House of Representatives, 102d Congress, Nov. 6, 1991,

p. 9.

"The Electronic Industries Association (EIA) established a task group in August 1991 to develop a U.S. standard for terrestrial DAB. The
group-composed of specific system proponents, manufacturers, and broadcasters—received 11 proposed standards, which were reduced to
five by the end of 1992. Testing began in 1993, and EIA now expects to finish in mid-1995. The group will then forward its recommendation to
the FCC for consideration as the fina DAB rules are developed. Demonstrations of both AM and FM IBOC systems were held at the National

Association of Broadcasters convention in April 1995.

1|
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FIGURE 5-2: In-Band, On-Channel Digital Audio

Broadcasting Systems
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SOURCE: Office of Technology Assessment, 1995.

there may be some economic dislocation caused
by the switch to digital broadcasting technologies,
OTA believes disruption to the industry will be
minimal.

Olssues and Implications for the NI

Theradio broadcasting industry is now at the be-
ginning of atransition to digital technologies. It
seems clear that two different DAB technologies
will be deployed: satellite-delivered, out-of-band
services and terrestrial systems using IBOC
technology. Several regulatory and institutional
issues remain unresolved, and competition from
alternative programming providersis possible.

Demand and Competition

The primary issue now consuming the DAB in-
dustry is the battle between traditional broadcast-
ers and satellite DAB proponents. This conflict
has been hitterly fought for the past five years and

shows no signs of abating.” The conflict is based
on different assessments of market demand-no
one is realy sure how consumers will react to
these new services. Traditional broadcasters are
concerned that satellite DAB will harm local
broadcasters by taking significant audience
share-and, hence, advertising dollars-from
them and could cause some smaller (and more ru-
ral) stations to go out of business. Similar con-
cerns have also been voiced by some FCC
commissioners.

Proponents of satellite DAB argue that the eco-
nomic impacts of satellite systems will be mini-
mal because the systems are expected to serve
largely niche markets (audiophiles, special inter-
est groups, and underserved customers). One re-
port states that satellite DAB providers will
achieve penetration rates of between 3 and 10 per-
cent of the automobile market nationwide, while
others put the figure at between 5 and 15 percent
for all radios.” Further, some proponents of satel-
lite DAB contend that the health of traditional
broadcast radio stations should not be a factor in
the FCC's consideration of satellite DAB ser-
vice”

Thisis not technically a“one or the other”
choice; consumers who subscribe to DAB ser-
vices will continue to listen to their local sta-
tions—just as they switch between AM and FM
now. What is unclear is the extent to which con-
sumerswill treat satellite DAB as a substitute for
local programming-the time that they will spend
listening to satellite rather than local services. It is
this time, translated into market share, that local
broadcasters are afraid of losing because of the po-
tential corresponding losses in advertising reve-
nue. Comments filed before the FCC indicate that
national advertising makes up only a small por-
tion of a station’s total advertising revenue, but it

“The National Association of Broadcasted, for example, has promised a “tough fight” against satellite DAB in the licensing and operating
rules are developed at the FCC. “FCC Takes First Major Step Toward Satellite DAB Service, '’ Audio Week, vol. 7, No. 3, Jan. 16, 1995, p. 1.

* Comments of Commissioners Ness and Barrett, reported in ibid.

“First numbers are from InContext, Inc., Satellite Radio, August 1994; second numbers are from Bortz & Company, Op. cit., footnote 16.

#“NAB Renews Attack on Satellite Digital Audio Radio,” Telecommunications Reports, Jan. 9, 1995.
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may be that the loss of even that small amourket data services may not do well in competition

could force some marginal broadcasters out ofvith many other data services (see chapter 4), but

businesg? services narrowly tailored to radio listeners—aux-
In addition to satellite providers, traditional ra- iliary services like local travel information—may

dio broadcasters also face competition from locafind acceptance.

cable operators, many of whom now offer digital

music services using existing cable television faPoIicy Considerations

cilities.* Digital Music Express (DMX) and Dig- g deployment of terrestrial and satellite DAB
ital Cable Radio now offer digital audio services,yises some difficult questions for policymakers at
to cable systems nationwide, and DMX s also beg,o £ n the short term, the FCC is wrestling
ing delivered via satellite as part of Hughes Di- i questions about operating rules. In the longer
recTV programming (see below). Each offers ., ‘mare fundamental questions need to be con-

about 30 channels (to be expanded to about 120Qqe e The most difficult long-term issue facing

channels) of commercial-free music program-,qjicymakers is how satellite and terrestrial DAB
ming on a subscription basis, but no local or in

‘will affect the local, terrestrial broadcast industry.

formational programming. Programming packageﬁow can the traditional strength of the U.S. local
range from about $11 per month to $75 per montyy, 4 jcasting industry be complemented by the

for busi_ness users. AIthougr_l rollout (_)f the service, o, technologies of satellite delivery? How can
to providers has been relatively rapid, consumefq,; torms of competition in radio services be pro-
acceptance has been slow. Total penetration ratﬁ?oted, while acknowledging (but not necessarily
are now expected to peak at between 5 and 10 pefiqiacting) the role and investments of local

I(?ent Or:_ cable—_s%r_v ed rllomzs. Sorcr;_e analystf fb roadcasters? What might the future structure of
leve this may indicate low demand in general f0ly,o |y 5. phroadcasting industry look like?

radio services listeners have to pay for. Satellite broadcasting, because it injects new
No firm conclusions can be reached about deg iy netition into the whole radio industry (not just
mand and competition at this time. Doing & proy,c4| competition), could dramatically reshape the
spective analysis of the economic impacts of g oadcast industry in this country. Satellite ser-
new technology is always difficult, and DAB is jices could complement local programming, be
complicated by current uncertainties in demandimited to serving niche markets, or emerge as a
and product/service acceptance. Using pasiypstantial competitor to local broadcasters. In
technology diffusion and interaction patterns tosome countries—Canada, for example—terres-
determine future acceptance and demand—agial and satellite DAB may develop as comple-
some industry studies do—is not sufficient formentary parts of one broadcasting system. In the
policy purposes. The tradeoff for consumers willunited States, however, it now seems likely that
be between free local programming with commerthe two industries will remain separate—the es-
cials and commercial-free programming that theytablished broadcast industry controlling terrestrial
must pay for. Take-up of terrestrial DAB servicesDAB, and the new startups controlling satellite
may exceed that of satellite services, if only beservices.
cause they are more familiar and can be positioned Given this context, it appears that satellite and
as an extension of an existing service. Mass materrestrial DAB will compete on the local level—

22 see, for example, various comments of CD Radio and the National Association of Broadcasters, before the Federal Communications
CommissionAmendment of the Commission’s Rules with Regard to the Establishment and Regulation of New Digital Audio Radio Services
Docket 90-357.

23 The information in this section comes from Bortz & Co., op. cit., footnote 16.
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radio listening in vehicles—while complement- If a local station cannot compete, should it be al-
ing each other at a broader level—extendingowed to go out of business, or do the benefits of
coverage, meeting unserved needs. It should Hecal information and entertainment call for some
possible to set the rules for satellite and terrestriddind of protection? Could other local stations
DAB such that both industries can thrive. A pos-(where they exist) take up the slack? The industry
sible analogy may be the dual nature of cable teleshould be prepared to present a good case for pre-
vision—local television stations and cableserving small stations based not on past history—
channels exist alongside “superstations” and nathere can be little doubt of the historical
tionwide cable channels that cater to specific inimportance of local radio stations—but on the
terests. Nationwide DAB services may be able t@rospects for future performance. Society in the
supplement existing local services in the samé&990s and beyond is changing rapidly, and the na-
way and would also fill in gaps in coverage of vari-tion’s radio listeners are entitled to a radio system
ous programming formats; not every person irthat best meets their needs. The public interest
America can get the kind of radio station he or shenay need to be redefined to include not only local,
wants, and not every market has 10, 15, 20 or motteut also national and international programming
stations with a variety of formats available. For aand services. Congress should be prepared to ad-
listener in a remote location who would like todress the social value of local broadcasters, and
hear classical music, a satellite-delivered servicevhether that value may outweigh reliance on mar-
may be the only option. ket-based outcomes alone.

The broadcast industry’s fears that nationwide
satellite audio programming will force some radioVIDEO PROGRAMMING SERVICES

stations out of business must be taken seriouslyjideo entertainment programming, which began
When satellite services start up, some smaller rayith broadcast television in the 1940s, has be-
dio stations may not survive. On the other handgome a pervasive part of American life. In this in-
satellite DAB proponents argue that developmengiustry, broadcast and cable television are the
of satellite DAB technology will help the United dominant suppliers—broadcast television is
States maintain its competitiveness in satellite andvailable to roughly 96 percent of the American
related broadcasting technologies. public, with cable television passing roughly the
For policymakers the issue is relatively simple,same percentage of households, 63 percent of
but difficult to solve: do the benefits of nationwide which subscribe. Today, however, a humber of
satellite radio services outweigh the loss of a nunwireless systems, as well as telephone companies,
ber of smaller, likely rural, local radio stations?are poised to compete directly with cable and, to
Relying on competitive forces is one way to ap-a lesser extent, broadcastét# full assessment
proach the problem, but the social value of thesef the competitive market for video programming
stations may override the workings of the marketservices, including smaller local competitors such

24 FCC definitions specifically exclude current broadcast television companies from this market because they do not provide multichannel
service or use a fee-for-service model. The FCC notes, however, that “for at least some viewers, broadcast television service satisfies their de-
mand for video programming.” FC&nnual Assessmemp. cit., footnote 1, para. 98. For purposes of this discussion, OTA takes the view that
the aggregated channels provided by multiple local broadcasters essentially represent a multichannel service that does, in fact, compete with
basic cable service. The future of multichannel individual broadcasters, as discussed above, also argues for including broadcasters in a future-
oriented assessment of video programming services. In addition, by strict antitrust and economic definitions, competition with each of the wire-
less services discussed will be different because different technology systems offer slightly different packages of services. Because DBS, for
example, cannot provide local broadcast programming, it is not a perfect substitute for local broadcast or cable service. DBS does, however,
compete directly with the enhanced or premium services offered by cable companies. Itis in this sense that competition (although not complete
or perfect) is used throughout this section. This position is consistent with views taken by the Federal Communications Cdéresission,
amination of the Effective Competition Standard for the Regulation of Cable Television Basic ServiéeRateand Order and Second No-
tice of Proposed Rulemaking, 6 FCC Rcd 4552-53 (1991).
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as low-power television and satellite master an- A station’s programming can come from three
tenna television systems (SMATV), is beyond themain sources. Some of it, such as much of the sta-
scope of this report, but several analysts and thigon’s news programming, is locally produced. If
FCC have already examined these issues in greahe station is affiliated with a network, the net-
er detail?® Consequently, this section will focus work programming usually arrives at the station
on the wireless entrants in the video programming@ver a satellite feed and is then rebroadcast. While
market, and assess the technical, economic, aridwould be possible to distribute programming to
regulatory issues they will face in the comingstations over high-bandwidth fiber links, satellites

years. are more cost-effective, given the large number of
stations to which the programming is distributed
[J Broadcast Television and the inherent point-to-multipoint nature of

Broadcasting has been an important component getellite services. Finally, programming can be

the nation’s communications infrastructure for de-distributed to the station by independent program-
cades—bringing entertainment and informationmers, who provide programs either on tape or via
to millions of people, and having an undeniablesatellite.

impact on the nation’s culture. In a sense, televi- The true value of broadcasting technology lies

sion was the first broadband communications seiif its ability to provide universal access to video.

vice. By using the airwaves, it was possible tgOnce the television station’s tower is in place, al-

deliver hundreds of megahertz of video programimost everyone within the station’s coverage area
ming at a time when wired media could not.can receive the signal. It costs the station nothing
Today, however, several different technologies—to add additional viewers. By contrast, with wired

including cable television, DBS, other wirelessbroadband media, each new subdivision or sub-
systems, the local phone companies, and even videriber requires additional expense. Even after the
€0 rentals—are putting competitive pressure omapid build-out of cable systems over the past de-
broadcasters. Over the next decade, broadcasteades, over-the-air broadcasting is still the only
face the difficult task of managing the transitionuniversally available source of video program-

to a new generation of digital technology. ming. Nearly all U.S. households can receive at
least one over-the-air broadcast television signal,
Services and nearly 95 percent can receive more than five

In one senseyroadcastingis a technology—the channelg8

use of the airwaves to distribute a high-powered The second hallmark of broadcast television is
video signal over a metropolitan area. But broadthat the service is “free,” once the viewer has pur-
casters do not simply provide a conduit to thechased a television. This is not strictly a conse-
home. Their real business is the selection of corquence of the use of wireless technology. Wireless
tent for their channel and the sale of advertisingechnology makes it possible for every viewer in a
time. The more viewers that a station can attraatity to receive a video signal; advertiser-supported
with its programming, the more advertisers will programming makes the service free. This busi-
be willing to pay. The content used to attract viewness model emerged in part because it was consid-
ers includes news, sports, and entertainment. ered too difficult or expensive for each station to

25FCC,Annual Assessmeni. cit., footnote 1. Bruce L. Egan, “Economics of Wireless Communications Systems in the National Informa-

tion Infrastructure (NII),” contractor report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, November

1994. Johnson, op. cit., footnote 3, ch. 8.

26 Federal Communications Commission, Office of Plans and Policy, “Broadcast Television in a Multichannel Marketplace,” OPP Working
Paper Series 26, June 1991, p. 18.
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try to recover fees for the service directly from thechange for the right to sell some of the affiliates’
viewer2? Whatever the origins of the businessadvertising time to national advertisers.
model, however, policymakers in the United
States have long attached considerable value fechnology
the availability of a video service that is both uni-
versally available and free. Current television technology

Because broadcast television is so ubiquitou®ver-the-air television broadcasting was first au-
and is perceived to have considerable influence otinorized more than 50 years ago. On July 1, 1941,
U.S. cultural and political life, policymakers have the FCC allocated spectrum for channels 1 to 13
periodically tried to influence programming con-in the so-called Very High Frequency (VHF)
tent. Efforts to influence what broadcasters shovband?® Subsequently, a much larger band of fre-
have focused on violence, children’s program-quencies, for channels 14 to#3yas allocated in
ming, and balance in news reporting. The FCC hathe Ultra High Frequency (UHF) baR@lEach of
the authority to impose standards on broadcastetiese channels is 6 MHz wide.
because the spectrum that broadcasters use is conBroadcasters transmit their signal from a single
sidered to belong to the public. The Commissionantenna on a tower several hundred feet tall. The
acting on behalf of the public, requires broadcastpower output necessary for good reception
ers to meet programming standards as a conditiahroughout the city depends on the antenna height,
of licensing. The FCC has not imposed similarthe terrain, and the frequency at which the broad-
conditions on programmers who distribute theircaster operates. The signal can usually be received
content through cable because they do not use thwpwards of 50 miles from the tower, depending on
public airwaves. the type of antenna employed by the user. In part

Licensing decisions also focus on the degree tof the coverage area, it may be necessary to use an
which broadcasters tailor their programming tooutdoor antennato get good reception, but in other
the community in which they operate, particularlyareas simple “rabbit ears” are sufficient.
through news and public-affairs programming. The basic format for transmitting television
The natural coverage area of a broadcaster’s signsignals in the United States is referred to as NTSC
matches a typical metropolitan area, and “local{National Television Systems Committee),
ism” has long been cited as one of the hallmarks afamed after the group that developed the sys-
the U.S. broadcasting system. But in practicetem3® It was chosen by the FCC as the U.S. na-
broadcasters distribute a mix of local and nationational standard in 1941 and has proven
programming. Many stations are affiliated with remarkably durable. In 1953, color was added to
national networks, who pay their local affiliates aNTSC in a compatible way—old black and white
fee to broadcast network programming in ex-eceivers could still receive the new signal. Later,

27 |bid., p. 4.
28 Channel 1 was later reassigned.
29 Channels 70 to 83 were later reassigned to cellular telephony and other land mobile radio services.

30The “very high frequency” and “ultra high frequency” terminology reflects broadcasting’s long history. With advances in radio technolo-
gy, television’s frequencies, the highest of which is 806 MHz, are now considered to be at the lower end of the usable spectrum. By contrast, the
new PCS services will operate at 2000 MHz (2 GHz), and many other services operate at still higher frequencies.

31Two other formats are used for television transmission around the world: Phase Alternation Line (PAL), which is used in Germany and the

rest of Europe, and Systeme Electronique Couleur avec Memoire (SECAM), whichis used in France, Africa, and Russia, among other countries.
The three standards are not compatible.
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in 1984, a stereo sound capability was added to the g
standard. In addition, “subcarriers” within the sig-
nal have been exploited for the transmission of
closed-captioning information and other services.
While the standard has remained much the same
for more than 50 years, better camera, production,
and receiver technologies have considerably im-
proved the quality of the picture seen in most
households

As good as NTSC has been, however, it is high
ly inefficient in its use of the spectrum. Many of
the radio frequencies that are allocated to televi
sion cannot actually be used because there would o N , , , _
be unacceptable interference between channels. [ oo o o e i 1o eanece
the UHF band, for example, only nine out of the 55he home theatre experience.
channels can be used in any given &@n sever-
al occasions, the FCC has tried to encourage deguired for a sharper picture. Nonetheless, it was
velopment of a receiver that would allow use ofproposed for use in the United States, sparking a
the unallocated channels, referred to as tabodgorous debate that was partly about industrial
channels, but their efforts have been unsuccesgolicy and partly about the future of over-the-air
ful.” Problems with interference also require that broadcasting.”
channels not be reused in adjacent cities less than The FCC has played an active role in the devel-
150 miles away. Even if the station’s signal is notopment of HDTV technology. Fearing that the
strong enough to be received in the next city, iimited spectrum available in the broadcast band
may be strong enough to cause interference.  would make it impossible for them to compete

with other media in the delivery of HDTV, broad-

Advanced television systems and h|gh- casters petitioned the FCC in 1987 to investigate
-definition  television the implications of HDTV. The FCC responded by
In the mid-1980s, technology advances made ippening a Notice of Inquirjand in November
possible to develop a new television format that1987 it established the Advisory Committee on
would offer significant improvements over Advanced Television Service (ACATS), which
NTSC. Japanese companies had begun to demomvas charged with providing information to the
strate a new high-definition television (HDTV) Commission.
system that offered better resolution, a wider ACATS established a testing process to
screen, and better sound. However, the Japanesempare the candidate systems. Originally, the
system was not compatible with NTSC, andsystems being proposed were based on analog
required more spectrum than a conventional teletechnology; by 1990, however, new digital com-
vision channel to deliver the extra information re-pression technologies allowed an HDTV signal to

*“Federal Communications CommissioAdvanced Television Systems and Their Impact Upon the Existing Television Broadcast Service,
Notice of Inquiry, 2 FCC Rcd 5125,5126,5133 (1987).

“lbid.

“Super Television,” Business WeekNo. 3089, Jan. 30, 1989, pp. 56-63.

*Federal communications Commissioridvanced TelevisioSystems,op. cit., footnotes2.
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be squeezed into a standard 6 MHz NTSC charcurrently not considered separate services. Before
nel, and also allowed use of the unused tabothe ninth year, however, broadcasters will be per-
channels® The number of HDTV system candi- mitted to show different programs on HDTV in an
dates dwindled as proponents dropped out asffort to experiment with the capabilities of the
merged their efforts to develop digital systems. Ahew medium or to use specialized programming
the end of the ACATS testing process in 1992tg attract viewers to the new service. The FCC’s
there were few differences among the four remainpreliminary decision is to require broadcasters to
ing systems, and the proponents were encouragegturn their NTSC channel 15 years from the date
to combine their efforts. A “Grand Alliance” was that the transition to HDTV begins, but, as with
subsequently formed in May 1993, and testing ofhe dates of all of these milestones, this will be re-

the Grand Alliance system is scheduled to CONie\ed at regular intervals during the transition
clude in late 1995. Once the tests are Complete?ﬁocess.

ACATS will recommend the system to the FCC as In part, the FCC schedule is designed to build

a U.S. national standard. momentum for HDTV. By specifying a date on
To smooth the transition to HDTV, the FCC has,ich HDTV programming will begin, the Com-
proposed a transition plan that would move the ingission is hoping to encourage programmers and
dustry and consumers to HDTV over the span ofqyipment manufacturers to investin the develop-
several yeard! The transition will begin whenthe \ant of the programs and receivers that will be
FCC picks a standard and assigns HDTV channel§seded for HDTV to be a success. The FCC is at-
to each city in a neWable of AllotmentsAccord- tempting to avoid a chicken-and-egg problem in
ing to current proposals, all current high-powenyhich broadcasters do not begin HDTV broad-
television stations will be eligible for a secondcasts until sufficient receivers are available and
channel to be used for HDTV (their original chan-manufacturers do not produce receivers until
nel will be returned at the end of the transition peproadcasts begin. The FCC is using its jurisdic-
riod). Broadcasters will have three years to applyion over the broadcasters to position them as mar-
for an HDTV channel, and by the end of the sixthket leaders, hoping that receiver manufacturers,

year are required to be broadcasting in HDTV. Af-programmers, and other media will follGW.

ter nine years, broadcasters are expected to be si-|n the past year, the debate over HDTV has
mulcasting, showing the same programs on botbhifted. Broadcasters have been quite reluctant to
their NTSC and their HDTV channels. The pur-commit to HDTV in any meaningful way because
pose of the simulcasting provision is to preventhey believe that viewers may not want it—or be
NTSC viewers from being deprived of the oppor-willing to pay the thousands of dollars new HDTV
tunity to see the same programming as HDT\sets are expected to cost. Instead, broadcasters
viewers38 The HDTV and NTSC channels are have been pushing the more generic idea of digital

36 By transmitting the video signal in digital rather than analog form, it is possible to do complex mathematical manipulations of the signal in
order to reduce the bandwidth requirements. Federal Communications ComnAidsenm;ed Television Systefgst Report and Ordes,
FCC Rcd 5627 (1990).

37 Federal Communications Commissiéwmlvanced Television SystgrBgcond Report and Order and Further Notice of Proposed Rule-
making 7 FCC Rcd 3340.

38 Federal Communications Commissiéavanced Television Systerivemorandum Opinion and Orddihird Report and Order, and
Third Further Notice of Proposed Rule Making, MM Docket No. 87-268, Sept. 17, 1992.

39In addition, because over-the-air broadcasting reaches more than 98 percent of U.S. households, an ATV terrestrial broadcast system is
the medium most likely to bring this technological advance to virtually all Americans. Consequently, it is the medium most likely to result in
rapid penetration of ATV receivers and, hence, to contribute to higher sales volumes and eventually lower costs for these receivers.” Federal
Communications CommissioAdvanced Television Systerop, cit., footnote 37.
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television (DTV) or advanced television (ATV). progressive scan material, to encourage the sale of
These concepts are designed to give broadcastaramputer-friendly progressive scan displays.
more flexibility to deliver different kinds of tele- A second set of technology issues involves effi-
vision services—depending on what viewers aceient use of the broadcast spectrum. From a spec-
tually want and will pay for. For example, trum management standpoint, there are good
broadcasters could offer multiple channels of digiteasons to develop policies that would result in the
tal television at a level of quality that approxi- adoption of modern technologies as soon as pos-
mates the current NTSC system, or deliver onagible. As long as broadcasters are permitted to
HDTV channel, and/or provide advanced in-continue using NTSC, the broadcast allocation
formation and data services. These issues are cull be underutilized. But new digital television
rently being discussed at the FCC and intechnology, combined with the requirement that
Congress, where the terms and conditions oNTSC broadcasting cease at some point in the fu-
broadcasters’ provision of data services is beingure, would make it possible to use the spectrum

debated. more efficiently. It is possible that at the end of the
transition process, the entire VHF band would be

Issues and Implications freed for other uses, such as mobile or new in-
building communications technologies.

Technology, standards, and spectrum Another spectrum/technology concern in-

The main issue facing broadcasters is the transirolves system architecture—whether to use the
tion to next-generation digital technolofyThe traditional model of a single tower broadcasting a
FCC has not issued any rulings on HDTV sincehigh-powered signal, or several smaller transmit-
1992, apparently waiting for ACATS to report its ters broadcasting at lower power. This latter
recommendation on the HDTV standard that hascheme is sometimes referred to as “distributed
taken longer than expected to develop. Althougtiransmission” or “cellular television” because
the basic elements of a new digital television staneach tower broadcasts to only part of the overall
dard are in place, there are unresolved issues thatverage area. One advantage of these “single fre-
will have to be addressed by the Commission. Onguency networks” is that towers can be located
issue is the question of interlace versus progreswherever necessary to tailor coverage; for exam-
sive scan. Traditionally, television receivers haveple, filling in coverage in a valleéd But the main
used interlace scan, in which alternate lines aradvantage of this approach is that it leads to more
scanned in each frame, whereas computer monéfficient spectrum use because the same channel
tors use progressive scan, in which all lines arean be used in adjacent cities.

scanned every frame. Because they believe that Finally, the cost of upgrading to digital trans-
the distinctions between computers and televimission technologies is an important issue for
sions will blur, the computer industry has beerbroadcasters. Although costs will vary depending
pressuring ACATS to use progressive scan foon how much digital equipment a station already
HDTV. Currently, the Grand Alliance system of- has (digital film storage and tape playback ma-
fers both modes, but the FCC could impose poliehines, for example), costs could be high, espe-
cies that require broadcasters to transmitially for smaller stations that do not have the

40HDTV was, until perhaps two years ago, the preferred acronym. Now, in trying to move toward a more flexible use of the new technolo-
gies, broadcasters coined the digital television (DTV) term. DTV is conceived to be broader and more inclusive than HDTV, which is being
portrayed as an overly narrow technology mandate.

41 0ne single frequency network technology is COFDM (coded orthogonal frequency division multiplexing). Its consideration was men-
tioned in the FCC'’s last Report and Order, op. cit., footnote 38, but it is not currently part of the Grand Alliance system.
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advertising revenues of stations in larger markets. Faced with what they perceive to be high costs
Broadcasters will have to buy new antennas, towand low demand, many broadcasters are actively
ers, and production equipmenhe cost of adding resisting the mandated transition to HDTV.
basic HDTV capability—allowing a station to Instead, they argue, they should be allowed to use
“pass through” network programming and add lo-the spectrum more flexibly to offer multiple digi-
cal commercials, but not originate any local protal channels (instead of just one HDTV channel)
gramming—has been estimated to be betweeor even other services, such as data transmission.
$1.3 million and $2.2 million per statidd.The  Such uses, industry representatives point out,
cost could be significantly higher for the esti-could increase spectrum efficiency, enhance di-
mated two-thirds of all stations that would need toversity, and provide a way to offset the cost of de-
build a new tower for HDTV broadcastif§Sta-  ploying any new technology the FCC requires.
tions will also incur higher costs to buy the pro-The debate over what the FCC should require now
duction and studio equipment needed to originateccupies center stage in the digital television/
programming in an HDTV format. However, the HDTV debate. There is concern that broadcasters
ability to pass through network programming will are being forced by the FCC in a direction that
meet the FCC requirements outlined in its transiconsumers will not want to go—HDTA%

tion plan. The viability of HDTV is, in part, a separate is-
sue from the question of whether the FCC should
Demand encourage broadcasters to adopt digital broadcast

In recent years, broadcasters have begun to qugechnology. If HDTV is not considered to be vi-
tion whether there is enough demand for HDTVable, one option is “multicasting,” the use of the
to warrant the expensive technology upgrades thaligital channel to broadcast multiple standard-
would be required to provide it. It is unclear howdefinition channels (SDTV). The same technolo-
many viewers will be willing to pay the (initially) gy that squeezes a high-definition signal into a
high cost of HDTV receivers to receive better pic-single channel can also be used to transmit four or
tures. The advantages of HDTV are most apparemiore standard-definition signals. Viewers could
on large screen displays, which are inherentlyontinue to use their existing television sets, but
more expensive. Because their service is not bywould need a set-top box to translate the digital
subscription, broadcasters will be unable chargsignal into the NTSC format understood by their
viewers extra for a premium HDTV service, astelevision. This box would be much less expen-
would a cable company. Nor will they capture anysive than an HDTV receiver, most of whose cost is
of the revenues from the sale of HDTV receiversin the display, not the decoder. The additional
In the 1950s and 1960s, NBC used the transitionhannels could provide broadcasters with addi-
to color in part to spur the sales of color receiversional revenue sources (through subscriptions,
produced by its parent, RCA. perhaps) and provide an incentive to move to more

42 National Association of BroadcastelAB Guide to HDTV Implementation Co@f¢ashington DC: NAB, 1993), p. 39.
43 |bid., p. A-7.

44 “What also comes through in the industry’s comments, however, is trepidation—and understandably so. After all, the Commission is
mandatingthe development of this new technology in only one sector of the video marketplace: broadcast television. Other segments of the
industry—program producers, film studios, cable programmers, DBS providers— can elect to watch from the box seats as the broadcasters
enter the Colosseum. While shouldering only a fraction of the risk, they will have the luxury of awaiting the answers to the fundamental ques-
tions that broadcasters, and the Commission, must grapple with today: Will consumers rally around high-definition? Will compellingly crisp
pictures and sound make HDTV indispensable to America’s 90 million television households?” Statement of Commissioner Ervin S. Duggan,
federal Communications Commissidkdvanced Television Systerop, cit., footnote 38
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efficient technology. This is, in fact, the strategycasting made the television business possible,
now being pursued by cable, wireless cable, antbday more than 60 percent of households now re-
satellite companies (see below), that are converteive broadcasters’ programming over cable and
ing to video distribution systems that use digitalsome rural viewers receive programming directly
transmission technologies and set-top decoders foom satellitest> While new cable programming
deliver services to current analog televisionscompetes with broadcasters for advertising dol-
However, manufacturers who have invested in théars, cable technology is also an essential conduit
development of HDTV receivers and productionfor broadcasters to reach viewers. For this reason,
equipment are opposed to standard-definitiothe terms under which cable systems carry broad-
multicasting. In addition, this strategy would per-cast signals have been the subject of intense policy
petuate the use of NTSC’s interlaced displaydebates and negotiations between networks and
technology, which is opposed by the computer ineable provider45
dustry. To some extent, the fate of broadcasters as pro-
In addition to multicasting more video pro- grammers (creating and selling programming)
gramming, broadcasters are considering mangnay be separate from their role as program distrib-
other services that could be delivered over a highdtors. Whether or not over-the-air broadcast
bandwidth digital channel. These include data detechnology will continue to be a significant mode
livery or paging. As a wireless medium, of distributing entertainment programming de-
broadcasters can quickly deliver services to locapends on a variety of factors. While wireless
tions that do not have wireline facilities and to mo-technology was a good way to deliver television
bile users. But because these services are not sesarvice quickly to all of the people in a metropoli-
as being part of the broadcasters’ traditional settan area, there is a limit to the amount of available
vice, the ability to use spectrum in this way is seelspectrum. By contrast, the cable and telephone
by some as a windfall. The issue of “flexible use”companies are rapidly upgrading their distribu-
of broadcast spectrum was debated in the last Cotien plant to deliver an even wider range of pro-
gress, and in the current Congress, proposed legigramming; over the past decade, there has been
lation would give broadcasters the freedom tasignificant growth in the number of viewers pre-
offer “ancillary and supplementary” data servicesferring to receive programming using cable or oth-
subject to certain restrictions. The meaning ofr “multichannel” services such as DBS or
“ancillary and supplementary services,” howeverwireless cable. In addition, many of these compa-
will have to be defined by the FCC. Broadcastersies are proposing new interactive services that
would have to pay a fee for spectrum used fomay attract even more subscribers. Even with dig-

these services. ital compression and multicasting, it is unlikely
that broadcasters will be able to match the number

Competition and the role of over-the-air of channels or range of services these other pro-

broadcasting viders will offer, unless more spectrum is made

Broadcasters’ main business—programming available to individual stations—an unlikely
channel and selling advertising—is no longermprospect.

completely tied to broadcast technology as its sole Some have suggested that if other distribution
means of distribution. While over-the-air broad-media were to provide programmers with satisfac-

45 Viiewers can only receive network programming via satellite if they cannot get a broadcast signal or have not recently been a cable sub-
scriber. For those viewers who qualify, packages of network programming are available to C-band system owners from NetLink and PrimeTime
24. DirecTV/USSB owners are subject to the same qualifications.

46see, for example, Federal Communications Commisaimendment of Part 76 of the Commission’s Rules Concerning Carriage of Tele-
vision Broadcast Signals by Cable Television SystBesort and Order, MM Docket No. 85-349, Nov. 28, 1986.
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tory access to the viewing audience, it is conceivming packages similar to those offered by cable
able that broadcasters could choose to stogelevision, and each of the alternatives has brought
distributing programming over the air altogether.competition for viewers and advertising dollars.
If this were to occur, there would be difficult ques-Some analysts expect new wireless services to be
tions about the fate of remaining viewers who stillthe main source of competition to cable television
relied on free over-the-air broadcasting. Currentand broadcasters in the market for alternative vid-
ly, however, control over their own distribution eo programming—not the local telephone compa-
medium provides broadcasters with significantnies that have been planning and fighting for the
advantages. They can sell advertisers access to thight to offer video programming for yedts.

40 percent of households that do not have cable, as

V‘{e” astoa significant number of second televiyy|tichannel Multipoint Distribution Service

sions in cable households that are not connected {vps)

cable. In addition, their status as broadcasters eg\ps providers, commonly known as “wireless
titles them to carriage on cable systems by "mustapje » offer entertainment programming services
carry” regulations. Other programmers have tQn competition with traditional cable television

compete to be included as one of a cable SySte”fﬁoviders. To date, the industry has grown very

channels. slowly in the United States, amassing only
] ] ] ] 750,000 users—served by 175 systems—across

[ Alternative Video Service Providers the country!s In recent years, however, growth
The market for video entertainment programminghas picked up noticeably, and individual compa-
is becoming increasingly crowded and competinies have been successful in some local markets.
tive. Broadcasters face competition not only fromindustry representatives predict that by the end of
cable television providers, but also from a small—1995, the number of subscribers will more than
but growing—number of companies that use radouble to 1.8 million viewers served by 200 sys-
dio-based technologies to provide similartems, and by the year 2000 analysts expect wire-
services. Recently launched DBS services bringess cable systems to be serving between 3.2
hundreds of channels of premium and pay-permillion and 4 million subscribers and earning be-
view programming to subscribers, and terrestriatween $1.5 billion and $2 billion in annual reve-
wireless systems promise similar, if fewer, sernue?® Other countries are installing wireless
vices. Telephone companies are preparing to enteable systems instead of wired systems because of
the video distribution market by upgrading theirits lower costs and faster installation times.
own wire-based networks, but also through the MMDS providers use low-power microwave
use of wireless. signals broadcast from a central tower to deliver

The emergence of these new wireless distributheir services. No local franchise is required. Pro-
tion technologies is undercutting the traditionalgramming packages typically include movie
preeminence of the television networks and locathannels like HBO, premium programming (Dis-
broadcast stations, and could provide substantialey channel), some local broadcast stations (and
competition for cable television as well. Wirelessnational “superstations”), and pay-per-view.
companies provide, or plan to provide, programWireless cable providers, however, do not pro-

47 Johnson, op. cit., footnote 3.
48 Much of this paragraph is based on materials provided by the Wireless Cable Association International.

49 Andrew Kreig, Wireless Cable Association International, personal communication, March 20, 1995; Louise Lee, “Wireless Cable-Tele-
vision Sector Is on Acquisition BingeThe Wall Street Journalune 8, 1994; Tom Kerver, “The Wild World of Wireless Vid&gblevision
May 23, 1994.
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duce their own programming, such as local news
or sports. To receive the MMDS signal, subscrib-
ers must purchase about $200 worth of equip- i
ment, including a rooftop antenna, signal
converter, and a set-top box, and pay a monthly E
service fee roughly between $17 (basic package)
and $25 (basic plus one premium chaniidlhe -
major advantage of MMDS over cable and DBS is
the low initial construction costs-$1 million to
$2 million for the tower and transmitting equip-
ment—no expensive satellites to build an
launch, and no expensive cable to lay. This low
cost structure is what allows MMDS providers to
charge less for their services (although usually fo
fewer channels).
MMDS systems operate at 2.6 GHz, limiting - -
them to line-of-sight delivery, and use analog-_q‘“‘-h» bt 8
transmission to deliver video to consumgfhe ",V]Vire/ess ctgb/ef' systems will pro‘{_gde consumes ngh gnother
number of channels used (and offered to CONSUMstibution market 0> e MUtrenamer ideo

ers) by individual MMDS providers varies. FCC

rules allow MMDS companies to use up to 33  Qver the last several years, the MMDS industry
channels, but only 10 of these channels are dedhas grown considerably and is now preparing for
cated to MMDS. Twenty of these channels are alserious competition with other video service pro-
located to the Instructional Television Fixedviders--- cable, DBS, and Local Multipoint Dis-
Services (ITFS), and another three are allocated ttribution System (LMDS) (see below). Rapid
the Private Operational Fixed Service. ITFS li- consolidation has taken place as companies seek
cense-holders will often lease some or all of theitto develop the economies of scale and cost advan-
capacity to a local MMDS provider, or the chan-tages that will bolster the industry’'s competitive
nels can be shared by time of day. Complex ruleposition.” Until three years ago, MMDS compa-
govern sharing between the three services, resuliies were often denied access to programming—
ing in a situation where not all 33 channels areor charged exorbitant rates-by many video
available to MMDS providers in all markefs. programmers who were owned by or locked into
This is likely to hamper the ability of MMDS pro- contracts with cable television companies. In
viders to compete effectively in some areas. 1992, Congress passed the Cable Act, which pro-

[t D e e
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“John Ramsey, "MMDS: The Advent of Latin American Pay T\Gatellite Communicationsp. 17, August 1993; Kreig, op. cit., footnote
49,
" Specific frequencies are 2500-2655 Mhz and 2655-2690 MHz. Line-of-sight restrictions, including blockages by trees and buildings,

may be overcome by technological advances that will allow the signals to be "bent" but to date they have limited MMDS to relatively flat topog-
raphy. MMDS systems’ range is about 30 miles.

“Bennett Z. Kobb,Spectrum Guide:Radio Frequency Allocations in the United St&#88sMHz-330 GHz (Falls Church, VA: New Signals
Press, 1994), pp. 149-151.

“Lee, op. cit, footnote 49.



154 | Wireless Technologies and the National Information Infrastructure

hibited video programmers from discriminating nications satellite, Hughes' Early Bird, was
against program distributors like MMDS and launched in 1965. Early satellites transmitted tele-
DBS54 The Cable Act opened up access to prophone calls across the Atlantic Ocean, and were
gramming that had been held back for many yearsoon used to distribute television programming to
and allowed the wireless companies to competaetwork affiliates across the country. Today, satel-
more effectively and evenly on product and pricelites deliver video programming directly to over
In addition, the MMDS industry is now devel- 5 million people.
oping digital compression schemes that are ex-
pected to increase the number and variety of-pand and Ku-band satellites
channel offerings, perhaps allowing providers toc-band satellites have been carrying television
offer as many as 200 channels. A digital upgrad@rogramming for more than 20 years. These satel-
could also enable MMDS providers to offer inter-jite systems were primarily designed to distribute
active programming. Also, the ITFS service hassrogramming from television networks to their
channels specifically identified as “return” or “re- |ocal broadcast affiliates, and premium cable
sponse” channels, allowing voice and data comchannels (HBO, Discovery, and Disney) and tele-
munications to be sent back to the broadcaster. yjsjon “superstations” to cable television systems
As a result, wireless cable has become a morgcross the country. However, in the early 1980s
attractive technology choice for both consumergonsumers began putting up their own dishes—
and suppliers. Pacific Telesis recently announcedo-called backyard dishes—to receive the pro-
plans to acquire a wireless cable company igramming directly® Today, satellite television
Southern California, and Bell Atlantic/NYNEX services provide video, data, and music services,
will team up to invest in another MMDS provid- mostly to people in rural areas where broadcast
er>®These companies see wireless cable as a wayid/or cable do not reach. By 1994, there were
to deliver advanced digital video services to theilabout 4.5 million backyard satellite dishes in use
customers until they can upgrade their existingn the United States, roughly 3 million of which
telephone systems to carry video signals. This alyre in areas with access to cable televi§fon.
lows them to enter the video programming dis- C-band systems account for the bulk of con-
tribution market significantly faster than waiting symer satellite TV Systerﬁg_(:onsumers use 7-to
for new fiber optic systems to be installed. This10-foot-diameter dishes, costing from $2,000 to
strategy is a preemptive response to cable compgs3,000 installed, to receive analog video signals
ny provision of telephone services later in the decfrom geostationary satellites in orbit 22,300 miles

ade. above the Earth. C-band dish users can receive
approximately 150 free, unscrambled signals and
Satellite Television Services roughly another 100 scrambled channels, such as

Satellites have been anintegral part of the commudBO, can be ordered through various program
nications infrastructure since the first commu-packagers for a monthly subscription fee. The

54 The Cable Television Consumer Protection and Competition Act of 1992, Public Law No. 102-385, 106 Stat. 1460 and codified at 47
U.S.C. section 151.

55“pPacTel To Buy Tiny Wireless-Cable Firm For $120 Million To Speed Video Projekg"Wall Street Journahpr. 18, 1995, p. A4.

56 These satellite receiving dishes are also referred to as “home satellite dishes” and “television receive-only dishes. At first, the program-
ming transmitted over satellites was unscrambled and free to anyone with a receiving dish. Soon, however, programmers began scrambling
their services and charging for use.

57 Johnson, op. cit., footnote 3, pp. 115, 151.
58 Most cable programming services still use C-band for program delivery.
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number and types of programming packageg
available vary widely, but for about $25 a month, g
subscriber can receive approximately 25 basi
cable channels and eight movie channels, in add
tion to the 150 free channels. These systems al
use subcarrier frequencies to offer multiple chan
nels of audio, such as music and talk radio sta
tions. C-band services also provide data serviceg
for an additional fee. By attaching a data termina
to their home equipment, customers can receive
host of information services, such as financial in-
formation, stock updates, and specialty se
vices”’

Ku-band satellite services use higher frequen
cies that allow smaller dishes, and are used most m——
by businesses, broadcast and cable companies,
govemment’ and others to SUpply private Commu'High-power DBS satellites allow receiving dishes, seen here
nication networks. These networks often use veryn the comer of the garage roof to be quie smal.
small aperture terminals (VSATS) to link far-flung

company sites (see chapter 4). Ku-band satellites The FCC authorized DBS service in 1982, and
also provide commercial radio and television dis-established rules for the service that regulate it not
tribution, teleconferencing, private data networksas a broadcasting or common carrier service, but
(such as remote credit card verification), high-according to its own rules. Despite support from
speed image transmission, distance learning, insome large companies, all early attempts to estab-
ternational and domestic long-distance telephondish a successful DBS venture failed. The satel-
transmission, and other services. In addition, Ku-ites for the new service were very expensive to
band satellites have helped establish telephon@uild and launch, premium programming was dif-
service for remotand/or  less developed countries. ficult for some providers to obtain, and consumer
demand was low—the systems could only trans-
Direct broadcast satellite (DBS) mit a half dozen channels.
DBS systems represent the next evolution of satel- In the past four years, however, two new DBS
lite-delivered televisioff.DBS was originally  systems have begun offering packages of video
conceived to serve households not passed tpyogramming | as well as pay-per-view events, di-
cable, but as that number shrank from 18 millionrectly to consumers’ homes. These new systems
in 1984 to approximately 4 million in 1992, ser- use high-power and digital technology to provide
vices were targeted more directly at existing cablea wide selection of programs and CD-quality
markets.” sound, using smaller dishes than traditional large-

58 uwec]

“Hary Thibedeau, Satellite Broadcasting and Communications Association, personal communication, Jan. 20, 1995.

“Direct Broadcast Satellite (DBS) technically refers to a specific type of high-powered satellite operating in the 12.2-12.7 GHz(Ku)band.
This was the way that most analysts and policymakers thought videgraRifhming would be delivered directly to consumhgn the service
was established in 198l, and the name has gained widespread acceptance.Primestar, discussed below, is not technically a DBS system, because
it uses a lower powered Ku-band satellite that operates according to the FCC's Fixed Satellite Service puegosesr of clarity, Primestar
will be discussed in this section because it provides the same services historically ascribed to DBS.
“Johnson, op. cit., footnote 3.
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dish satellite TV. Although the systems should aptine-of-sight to the satellite in the southern sky
peal most to users who cannot receive cablith no obstructions such as tall trees, mountains,
television or have chosen not to subscribe, earlgr buildings. Analysts estimate that 50 percent of
indications are that the market for such serviceg|l U.S. households, including apartment build-
may be much broader. Initial sales of DBS serings, have this capability, meaning that the other
vices have exceeded expectations, with nearlygg percent cannot receive DBS programming at
750,000 subscribers signing up in the first year of 63 The other significant disadvantage, which
operation. Some DBS proponents have intergome consumers are apparently still unaware of, is

preted these figures to indicate consumer disCORy, ¢ the systems cannot carry local programs, and
tent_W|th cable teIeV|S|or_1 prowd_ers. Varlous_typesmost DBS customers cannot get network pro-
of direct-to-home satellite services are being de

velobed around the worf Qramming (ABC, CBS, NBC, FOX, and PBS) at
C(F))nceptually DBS syétems are quite simpl all. The Satellite Home Viewers Act of 1994 al-

(figure 6-3). Programmers send their material toiOWS _subscribers toreceive netwo_rk p_rogramming
central facility similar to a cable system’s head-only_"c the consumer cannqt receive it Of_f the air,
end, where the programming is compressed arfnd if they have not subscribed to cable in the last
sent up to orbiting geosynchronous satellite(s)30 days* Finally, the systems are not expected to
The signals are then broadcast over the UniteR® able to offer true video-on-demand services (in
States for reception by the user’s receiving dishwhich the user can control “Stop,” “Review,” and
From the dish, a cable feeds the programming téSearch” functions) in the near future, although
the set-top receiver, which decodes the comthey do offer near video-on-demand in which
pressed programming and records billing in-movies begin every 15 minutes or so. The nature
formation for pay-per-view (PPV) events. Oneof the broadcast satellite beam combined with the
system remotely polls the subscriber units eackarge number of subscribers makes it currently in-
month (via phone-line connection) to collect thefeasible to dedicate a single channel to an individ-
billing information. ual subscribe?>

Despite the advantages offered by DBS—in- Two systems offer direct-to-home services
cluding national coverage, high-quality sound,today—Primestar, owned by a consortia of cable
and wide selection—the systems suffer someompanies and GE American Communications,
competitive disadvantages as well. Perhaps thiec.; and Hughes’ Communications Galaxy Di-
biggest is that the receiving dish must have a cleaecTV/United States Satellite Broadcasting

62 For an overview of these activities, see Michael S. Alpert and Marcia L. De SB®eThe Time is NoWVashington, DC: National
Association of Broadcasters, 1994).

63 Satellite Broadcasting and Communications Association, presentation to OTA staff, Apr. 7, 1994. The number of single-family homes

affected is likely to be significantly lower.

64 Satellite Home Viewer Act of 1994, Public Law 103-369, Oct. 18, 1994. Dawn Stover, “Little DisRdplar Sciencelanuary 1995.
One company, Local DBS, Inc., has proposed to use spot beams to relay local programming to viewers. See Alpert, op. cit., footnote 62.

65 Johnson, op. cit., footnote 3.
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SOURCE: Office of Technology Assessment, 1995.
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(USSB), which uses RCA's Digital Satellite Sys-500,000 customers, and expects 3 million by 1996
tem (DSSP® Other companies have received li-and 10 million by 2008° The system uses two
censes for DBS, but are not yet operafihg. satellites in geosynchronous orbit, compared with
Although the two services differ in many respectsPrimestar’s onél and broadcasts at higher power,
each is digital and uses significantly smaller sizedesulting in a smaller (18 inches) receiving didh.
dishes than C-band systef$s. DirecTV controls the majority of the capacity on
Primestar initiated service in 1991 as an analothe Hughes satellites (27 of 32 transponders), and
system, but in 1994 converted to digital to expandherefore offers more channels and more diversity
its channel offering and improve quality. The Pri-than USSB. The full DirecTV package includes
mestar system uses a commercial Ku-band satel50 channels of traditional cable programming, as
lite, and operates under the FCC's Fixed Satellitevell as sports packages, and many PPV options.
Service (FSS) rules. This classification restrictsThe RCA disf3 sells for $699 for the basic model
the Primestar system to medium-power broadand $899 for the model that allows two TVs to be
cast, which requires the use of a receiving dish dfiooked up. However, if consumers want the op-
either 36 or 40 inches. The dishes cost about $90fon of watching different channels on the two
but most Primestar subscribers lease the equigrVs simultaneously, they need to pay an addition-
ment for a small monthly fee. Depending on dis-al $649 for another receiver. Professional installa-
tributor, subscribers pay between $21 and $54 #ion costs $150 to $200, while a do-it-yourself
month for 77 channels, plus an installation fee ofnstallation kit is $70. Programming packages
about $200. Users receive a number of pay-pefange from $17.95 to $34.95, plus PPV charges
view (PPV) channels, which cost about $4 pefor USSB, and from $21.95 to $29.95 for Di-
movie or evenf?® The Primestar system currently recTV74PPV movies are $3. Users who subscribe

serves about 400,000 customers. to both services can pay upwards of $65 per month
DirecTV/USSB began offering service in Oc- plus any pay_per_view Charges_
tober 1994. By March 1995, it had signed up

66 DirecTV and USSB are actually two separate programming services, but use the same Hughes Communications satellite. The two com-
panies offer services that complement, rather than compete with, each other (with some overlap). Users need only one set of equipment to re-
ceive both services, and many subscribe to both.

67 Other potential DBS providers include: Echostar, Direct Broadcast Satellite Corp. (25 percent owned by Echostar), Advanced Commu-
nications Corp. (Tempo holds their license), Continental Satellite Corp., Dominion Video Satellite, and Tempo. Echostar is the furthest along—
satellites are built and programming alliances are in place. Alphastar is planning to offer service by the end of 1995 using an AT&T fixed service
satellite. Primestar was planning to transition to true DBS through Tempo’s control of Advanced Communications licenses, but Advanced was
turned down by the FCC for a license extension, putting Primestar’s DBS plans in jeopardy.

68 stover, op. cit., footnote 64.

69 |bid.

70 Eric Schine, “Digital TV: Advantage, Hughe®gusiness WeeMar. 13, 1995.

71Due to differences in orbital spacing between these two classifications of satellites, BSS satellites are less susceptible to interference from
adjacent satellites. This difference, along with their higher power, allows DSS systems to use smaller dishes.

72 The Primestar system broadcasts at 45 watts, whereas the two DSS satellites broadcast at 120 watts.

73RCA has an exclusive license to manufacture the equipment for 18 months after the launch date or until one million units are sold, which-
ever comes first. After this point, Sony will enter the market with its dishes.

74|n addition to the standard packages, DirecTV offers a $5.95-per-month package consisting of only one channel, but it allows subscribers

to select the full complement of specialty sports packages and pay-per-view options. Some of the specialty sports packages offered by DirecTV
are the Golf package, for $6.95 a month, the NFL season package for $119.95, and the NHL season package for $69.95.
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Issues and Implications most Americans. Competing cable systems are
still few in number, local telephone companies are
Competition only operating experimental video-delivery sys-

The historic context for video programming ser-tems, and wireless competitors still do not have
vices, and for the emerging NIl specifically, is enough subscribers to make the market truly com-
clearly based on compefition. The video programpetitive78 The FCC further concluded that low-
ming market is in its infancy, but already showsered entry barriers—to let more competitors enter
signs of becoming quite competitive. the market—were likely to lead to significant
Any investigation of competition and public  benefits for consumers. Even if competitors do
policy in such a dynamic arena [video program-  not actually enter the market, the threat of com-
ming] is handicapped by uncertainties about fu-  petition may provoke incumbents to improve ser-
ture technological advances and social needs. vices and cut cosfé®
The only certainty is that surprises are in store. It now seems likely that, as the video program-
Before the end of the decade, we must anticipate . ; .
ming market matures and technology continues to

achievements and disappointments going far be- q . d id il b .
yond anything foreseeable in this monograph... advance, services and providers will become in-

Fortunately, these developments do not critical- Créasingly differentiated. In part, this will be due
ly depend on the widespread deployment of any t0 the different capacities and characteristics of the

one technology or on the success of particular Systems noted above. Provision of video program-
firms. The possibilities are so numerous, in ming packages may continue as the “core” mar-
terms of alternative technologies and the roles of ket, but ancillary markets will form as well.
diverse firms, that the public will benefit almost ~ Because the technology systems discussed above
regardless of which path is taken through the gzre not perfect substitutes for each other—some
maze. The challenge for public policy isto facil-  national, some local: some more interactive than
itate and to guide this dynamic process in ways ihersthey are likely to compete in the core
that maximize these beneffts. - :
market, but not necessarily in the splinter markets.
Congress demonstrated its commitment torhe result will be that consumers will have a wider
competition in the 1992 Cable Act, where it ex-array of choices—that are more likely to match
pressed its preference for competition over ratgnheir needs more closely—than in the previous era
regulation and its belief that the promotion ofof broadcast television’s “one size fits all.” It will
competition through new distribution technolo- be difficult to generalize policy nationally when
gies was critical® The FCC has now taken over competition will vary from location to location.
the congressional mandate to encourage compefuch more research will be needed to determine
tion in video service$’ In September 1994, the the nature and effectiveness of competition in
FCC concluded that, despite substantial growth ithese highly diversified markets.
alternative delivery systems, competition in mul- The transition to future services, suchas HDTV
tichannel video programming still did not exist for and interactive applications, will be a substantial

75 Johnson, op. cit., footnote 3, pp. 187, 179.
76 The Cable Television Consumer Protection and Competition Act of 1992, Public Law No. 102-385.

77The Federal Communications Commission undertook several actions in response to congressional mandate in the act. See Federal Com-
munications Commissiommplementation of Sections 12 & 19 of the 1992 Cable Act—Development of Competition and Diversity in Video
Programming Distribution and Carriag&irst Report and Order, MM Docket 92-265, adopted Apr. 1, 1993; A8 Tal Assessmewp. cit.,
footnote 1.

78 FCC,Annual Assessmerp. cit., footnote 1, at para 15.

79Glenn A. Woroch, “The Evolving Structure of the U.S. Wireless Communications Industry,” contractor report prepared for the Office of
Technology Assessment, U.S. Congress, Washington, DC, December 1994. Johnson, op. cit., footnote 3.
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issue for alternative video providers. Satellite serpetitive positions. Satellite TV providers, for ex-
vice providers have said they are capable of andmple, cannot deliver local programming because
will provide HDTV if demand warrants it. Like of technical limitations, are severely limited by
other video providers, however, they are not rushregulations in the number of customers they can
ing to HDTV. From a consumer’s standpoint,deliver network programming to, and will not
HDTV may be viewed not as revolutionary, but adikely be able to offer true video-on-demand due
an upgrade—like color television. Because det0 capacity constraints. MMDS providers will
mand for HDTV is so uncertain, some analystdikely continue to have fewer channels compared
have called on the FCC to rethink its policies toWith their cable and satellite rivals. Individual
ward it80 broadcasters, too, will only be able to offer a lim-

Interactive services are also likely to pose dt€d number of video channels—even the aggre-
competitive challenge for the video providers dis-9ate of all local television stations’ digital
cussed in this section. Today’s companies are prhannels will be unable to match the hundreds of
marily one-way providers of entertainmentchannels offered by cable and DBS.
programming. Cable companies, however, are Another technical constraint for MMDS,
rapidly positioning themselves as information LMDS, and most satellite providers is the limita-
service providers as well. For example, several ofions of line-of-sight transmission. The number of
fer Internet access—something one-way service@eople that can actually be served by wireless sys-
cannot do. It seems likely that the market fort€ms may be considerably less than first thought
multichannel video programming will splinter as due to these physical constraints. Technology ad-
different technology systems exploit their Vances and better engineering are expected to al-
technology and regulatory status, but it is still unJéviate some, but not all, of the limitations of
clear which of these providers might begin to offedine-of-sight systems.

interactive services and when. Many alternative video programming provid-
ers are also affected by restrictions that have

been placed on receiving antennas and dishes. De-
_spite FCC regulations preempting local zoning or-
plinances and rules, many localities and home-

technology or the upgrading of digital capabilitiesowners_ as_sour?ltlons continue '[10 enact Iocal_ regu-
to improve capacity and service. Because modftions in violation of FCC rulel: Chapter 8 dis-
systems are up and running (or are expected to [5/SS€S these issues in more detail.
soon), technical concerns are not expected to sub-
stantially slow or stop the development of newintegration and concentration issues
services. Providers’ use of different technologiesThe economics of the wireless video program-
however, entail limitations or restrictions on whatming industry will not be fully discussed here.
the systems can do and the services they can off&ather, this section will identify some of the is-
Such differences are the basis of the competitiveues that may affect the industry as it matures. Po-
diversity of the industry. licymakers are concerned about the extent to
As the industry matures, technical and regulawhich the competition and the diversity it implies
tory differences will become more important. Pro-can be sustained over the long term. Because it is
gramming limitations—due to lack of capacity or still a young industry—many services are not op-
regulation—may hamper some providers’ com-erating yet—it is difficult to determine what it will

Technical constraints
Today, the primary technical challenge facing vid
eo service providers is the conversion to digita

80 Johnson, op. cit., footnote 3.
81 FCC,Annual Assessmerip. cit., footnote 1, para. 76.



Chapter 5 Broadcast and High-Bandwidth Services | 161

look like in five or 10 years. Costs, revenues, andersity and quality of services could decline, and
future plans generally are closely guarded secretsverall prices could rise. Policies that are procom-
As aresult, even getting a baseline of data to worgetitive now—to allow wide latitude in mergers
from is difficult. and acquisitions—could turn out to be anticompe-
During the next five to 10 years, it is likely that titive in the long run. Again, the immature state of
the industry will continue to grow, adding new en-the industry makes analysis highly speculative.
trants as new companies emerge. Beyond abo&irms will merge or not based on the economics of
five years, it also seems likely that consolidationsndividual situations that have not yet developed.
and mergers among some industry players will in-
crease. Consolidations already have been seenliterconnection issues
the MMDS market, and analysts expect other inThe extent to which the wireless video service
dustries to follow suit as they matifi€Mergers  providers discussed in this section will intercon-
also are likely between various wireline and wire-nect or interoperate with other parts of the NIl will
less carriers, if regulations permit, and wirelineonly be determined over time—absent govern-
carriers are investing in MMDS providers. ment intervention to require specific levels and
Such combinations, however, may have botlkinds of interoperability. The systems now func-
short- and long-term negative effects. In the shortion primarily as the final delivery (one-way) link
term, horizontal integration between directlyto consumers and businesses. In this regard, their
competing firms, such as in the DBS industry,connections to the NIl may be quite limited. The
could reduce the level of competition in individual NIl would serve as a resource base—or a back-
markets—whether or not this is harmful would bebone—for supplying the information or entertain-
determined case-by-case. Because most markatgent that is then sent on to customers. It seems
do not have multiple providers of the same serlikely that the cable/telephone networks will serve
vice—currently each area tends to have one cabkes an important way for video service providers to
service, one MMDS (if that), and several localget programming in addition to the satellite deliv-
broadcasters—the more important potential probery systems that already exist. Very little informa-
lem is mergers between indirectly competingtion if any is likely to travel back through the NIl
firms, or firms that provide not the same servicecore from the users of these systems.
but a close substitute. For example, cable and If these services become two-way or interac-
DBS, DBS and MMDS or LMDS, and telephonetive, however, their integration with other net-
companies with any of these. Because of theseorks is likely to be greater. One-way
concerns, cross-ownership restrictions currentlyproadcasting systems, for example, may be rela-
exist between cable and MMDS (and SMATV) tively isolated from other communications sys-
providers. However, no such restriction exists betems now, but may link up with interactive
tween cable and DBS, and the local telephonerogramming provided by the Interactive Video
companies are reportedly interested in LMDSData Service (IVDS). DirecTV/USSB is also pri-
technology. marily one-way, but gathers billing data over
In the long term, the ultimate outcome and exphone lines. In the future, real-time interactive
tent of this trend are unclear, as are the final imservices may also be provided through such com-
pacts. It is conceivable that, if cross-ownershigbinations. The next generation of DBS could add
became widespread across the various segmerata element of interactivity by allowing users to
of the video programming industry, both the di-download large amounts of information—mov-

82|n the DBS industry, for example, one analyst believes that after four to five companies enter the market over the next three to five years,
they will begin to consolidate. Michael Alpert, Alpert and Associates, personal communication, Mar. 23, 1995.
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ies, for example—that they could then use as thegable television, MMDS, and DBS services. In the
wish. Such developments depend on continuinduture, LMDS technology may be able to deliver
advances in memory technology (movies requiréelephony and interactive data services as well.
large amounts of storage) and declining costs. Proponents believe that the high-bandwidth capa-
It is also conceivable that wireless program-bilities of the system, combined with its interac-
mers could eventually concentrate more on protive potential, make it a natural extension of the
gramming, and become less involved in theNIl. Currently, only one provider, CellularVision
distribution side of the business. In the futureof New York, is offering commercial video pro-
what are now wireless companies ironically maygramming service, serving about 200 customers,
come to depend on the wire-based NIl backbonbut 12 other companies have received experimen-
to deliver some or all of their programming. In ad-tal licenses$3
dition to their broadcast operations, for example, LMDS proponents plan to use frequencies in
broadcasters could move their products ovethe 27.5-29.5 GHz band (line-of-sight is required)
many competing delivery systems includingand low-power transmitters in a cellular-like ar-
cable, MMDS, and the public switched telephonaangement to deliver up to 50 channels of analog
network (PSTN). one-way video programming (figure 6 For
about $30 a month, customers can receive local

EMERGING HIGH-BANDWIDTH SERVICES broadcast stations, as well as popular enhanced

In addition to the services described above, a newogrammmg, such as ESPN, movie channels,

class of entertainment/information service pro—gﬂdoﬁzigfé;;gga?giqgffﬁt%eg gglstg\i’tve:gsfjm_
vider is emerging—one that is capable of deliver—min to each individual cell site betwerzen gt]hree
ing a wider range of high-bandwidth, even g

interactive, services. Only one of these services i nd 12 miles in diameter—which then retransmits

operational, and all, in fact, are still vying for : tecf[rzugﬁf;bzrrzahgfnleg Og ?gsé (t)% c():ove;?errr;]aﬁgr
spectrum before the FCC. They represent a mix Ovrf/]o Idptake between 20 and 40 fransri?t?er Sifes )
local and national services targeted at both bUSLI-_ u . . . . '
S his configuration allows the provider to tailor the
nesses and individuals. . :
coverage areas of each transmitter to provide the
L L . best possible service. At the subscriber’'s home, a
[J Local Multipoint Distribution Service small antenna (there are several designs, including
(LMDS) small dish antennas and 6.5-inch-square flat pan-
LMDS, also known as cellular television, is beingels) on a windowsill or roof connects to the user’s
developed primarily as another alternative tatelevision.

83|n January 1991, the FCC granted Suite 12 Group (now CellularVision of New York) a license to provide LMDS service in the New York
City metropolitan area. Service began in June 1992. Since that time, the FCC has received over 971 applications to build similar systems across
the country.

84 Each channel is very wide—20 MHz. Using a special transmission technique (opposite polarization of signals), proponents and the FCC
believe that the number of channels can be doubled—each original channel matched by a new one. These new channels could be used to carry
more video programming or interactive services.

85B.J. Catlin, ed., “Wireless Cable TV FAQ,” unpublished paper, Colorado State University, Department of Computer Science, May 3, 1994
(rev.).

86 Egan, op. cit. footnote 25, p. 37.
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FIGURE 5-4: Local Multipoint Distribution Service System
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In the future, proponents plan an even wider
range of services, including more video channels,
telephone services, and various interactive ser-
vices.” System capacity could be at least doubled
by using digital compression technology and dif-
ferent transmission schemes. This extra capacity
would then be used for new channels or services.
By combining the wide (20 MHz) LMDS

channels with interactive capabilities (LMDS sys-
tems can offer interactivity by inserting return-
path communication channels between the video
channels),“LMDS proponents envision deliver-
ing applications such as video-on-demand, video-
conferencing, telephone service, and various data
services, including computer networking to
homes and businesses.” These applications are

“ Except where noted, the services and applications discussed in this paragraph are from the Federal Communications Commission, op.

cit., footnote 2.

*Return channels will use opposite polarity signals to avoid interfering with the video programming.

*Texas Instruments presentation to OTA staff, Nov. 9, 1994.
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expected to serve distance education, telemed& proceeding to consider redesignating the band
cine, and a number of business communicatiofor shared use by LMDS and satellite providers.

needs. Providers of rural telephone and broadcashs part of that process, the FCC convened a Nego-
ing services have also expressed an interest trated Rulemaking Committee (NRMC), consist-

LMDS as a way of serving remote customers. Proing of representatives from all interested parties,
ponents claim that the systems will be able to ado develop consensus on the technical rules for
commodate future digital communications sharingthe 28 GHz band. The NRMC, after weeks
advancements, including HDTV. of difficult debate, was unable to agree on a shar-

LMDS offers a number of potential advantagesng plan, and some participants believe that shar-
over competing video delivery systems, primarilying is impossible. The FCC will now make its own
stemming from its point-to-multipoint cellular ar- decision based on the information provided
chitecture. First, construction costs are lowethrough the NRMC and the normal rulemaking
compared with satellite systems, and savings caprocess. A decision is expected sometime in late
be passed on to consumers in the form of lowet995.
monthly bills?0 Costs can also be spread out over
time as the system increases its service area (thisisNew Satellite System391
different from the PCS/cellular model where mo-
bility requirements mean that broad coveragépaceway
areas are much more important at system startugjlughes’ Spaceway system plans to offer high-
Second, the cellular-like architecture allows thespeed, high-quality data, video-telephony, and
system to be built quickly and implemented invoice services to fixed sites, including homes with
areas with the highest potential demand—sitepersonal computers, telecommuters, and busi-
can be added as needed. Finally, the cellular deesses. Hughes predicts applications—including
sign makes the system very spectrum efficient bemedical image transfer; connecting to online ser-
cause frequencies are reused in each cell. Thigces, such as America On-Line and Prodigy; as
reuse also increases the capacity of the systemsegll as personal video-telephony—uwiill drive de-
which is greater than MMDS but less than DBS.mand for their service. Spaceway will also be ca-
DBS, however, cannot match the interactive serpable of providing basic voice service to remote
vices provided by LMDS. regions on a global basis.

The rules and regulations that will govern The Spaceway system ultimately will employ
LMDS are currently being determined at the FCCconstellations of satellites in each of six orbital
The 28 GHz band being used by LMDS is currentiocations?? Its design will utilize intersatellite
ly allocated to FSS, and the satellite communitylinks to provide global communications, much as
would like to use the spectrum for a number of aptridium plans. Spaceway will use Ka-band fre-
plications. To resolve the conflict, the FCC begarguencies to deliver these services, and Hughes

90 Alpert and De Sonne, op. cit., footnote 65. This is true, of course, only on a local basis; to achieve comparable national coverage to a
satellite system, costs would be substantially higher.

91| oral Corp. announced in May 1995 that it would be providing services similar to the systems described. The CyberStar system would use
a single satellite to provide high-speed data communications to support video conferencing, computer networking, distance learning, and other
applications. The system is estimated to cost $500 million, and company officials plan to begin service to all 50 states in 1998. Jeff Cole, “Loral
Plans a Data Service Using SatelliteRjie Wall Street JournaMay 3, 1995, p. B5.

92Hughes plans to launch its Spaceway system in two phases. The initial phase will consist of nine satellites, two in each of the four orbital
planes and one interconnection satellite between North America and Asia-Pacific. Hughes anticipates operation of the first phase by the year
2000. The second phase will introduce two additional satellites in the four orbital planes and keep just one interconnectional satellite between
Asia-Pacific and North America.
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will offer interconnection to the PSTN through way terminals serving groups of users. Teledesic

terrestrial operations control centers. Users wilblans to offer a variety of end-user terminals to ac-

have to purchase their own sending and receivingppmmodate various user needs, with the upper end
equipment. allowing bit rates of 1.2 Gb¥.

Teledesic Issues and Implications
Teledesic’'s proposed system of low-Earth-orbitThe primary issue facing the industry is the alloca-
(LEO) satellites is singled out because it differstion of spectrum for the various service providers.
from the other “big” and “little” LEO systems in Rules regarding what frequency bands the sys-
both scale and the services it hopes to deliver. Items will use and how much bandwidth they will
its original FCC application of March 21, 1994, get are yet to be determined, and the FCC has
Teledesic applied to provide fixed satellite ser-delayed any decisions on operating rules until the
vices in the United States and abroad; in late 199dpectrum issues are resohM®dLMDS propo-
the company amended the application to includeents are fighting to gain full access to spectrum
mobile services provided outside the Unitedin the 28 GHz band, while various U.S. satellite
States?3 According to FCC regulations, Teledes-service providers also want to use the b¥fiithe
ic cannot provide mobile services in the UnitedNational Aeronautics and Space Administration
States in the bands it is currently seeking. (NASA), for example, is currently using this band
Teledesic plans to offer telephone, high-speedor its Advanced Communications Technology
data, and video services in the United States t8atellite (ACTS) experiments, which it launched
fixed users, and these same services to both fixad 1993 at a reported cost of $1 billion. Other satel-
and mobile users outside of the United States. THae providers, including Hughes and Teledesic,
company also expects to offer full interconnectiorare developing satellite systems that would also
to the PSTN with access to the various online setsse the band. Finally, several of the LEO satellite
vices, such as Compuserve. Teledesic plans ®ystems are supposed to use this band to provide
market its network to other service providers inmobile satellite services (see chapter 3). The tech-
the United States, acting as a wholesaler of senical, service, and other regulatory uncertainties
vices rather than selling directly to the end-userghat flow from this unknown outcome have seri-
The Teledesic system design calls for a constebusly slowed LMDS development.
lation of 840 satellites in low earth orbit, roughly The FCC has indicated that it intends to allo-
621 miles above the earth. Satellites will use theate spectrum to all these potential services as part
internationally allocated Ka FSS band. The netof its overall mission to encourage the develop-
work will feature intersatellite links using fast ment of competitive systems that will bring new
packet switching technology, a ground compo-services to the public as quickly as possible. It
nent composed of end-user terminals, and gatetow appears, based on the conclusions of the

93Teledesic CorpAmendment of Application of Teledesic Corporation for Authority to Construct, Launch, and Operate a Low Earth Orbit
Satellite System in the Domestic and International Fixed Satellite Sérefoee the Federal Communications Commission, File No. 22-DSS-
P/LA-94, Dec. 30, 1994.

94 Teledesic CorpApplication of Teledesic Corporation for a Low Earth Orbit Satellite System in the Domestic and International Fixed
Satellite Servicehefore the Federal Communications Commissfgashington, DC, Mar. 21, 1994.

95 All other issues pertaining to establishment of LMDS will await development of frequency coordination and sharing criteria for space and
terrestrial services and technical parameters for the service. Federal Communications Commission, op. cit., footnote 2.

96 The band is currently allocated only to point-to-point services, but LMDS services have been operating in the band on a waiver of existing
rules. For a summary discussion of the various satellite proposals, see Federal Communications Commission, op. cit., footnote 2.
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NRMC, that sharing is not a viable option, givenperimental use—moving LMDS operations to
today’s technology. LMDS systems would inter-another band also seems to be a viable option, and
fere with satellite systems and vice versa. Givenhe 40 GHz band, which is now part of a realloca-
these factors, the FCC has essentially three oion proceeding at the FCC, is one possibfitty.
tions: 1) divide the spectrum between the variou®©ther countries are developing systems similar to
systems; 2) move LMDS operators to anotheLMDS in these bands, although Latin American
band; or 3) move satellite operations to anothecountries reportedly are experimenting in the 28
band. Existing use of the band by NASA's ACTS,GHz band. If either group of users is forced to relo-
and the varied uses of the band already proposexte to other frequencies, systems will have to be
by satellite interests, appears to make the third ogeengineered, increasing costs and time to mar-
tion the least likely. Dividing the spectrum be- ket2°
tween the proponents probably could be done Although these new systems have some way to
technically, but all future services likely would go before they begin full-scale operation, they
suffer from spectrum shortages and capacityepresent the best efforts to date to replicate the
constraint®’ Systems may have to be reengine{ull range of services proposed for the NII. If such
ered. In addition, since the LMDS spectrum is toservices eventually begin operation, they have the
be auctioned, and the value of the licenses is clospetential to meet the bandwidth requirements of
ly tied to the amount to be offered, companies carmany, if not most, users, and to extend the reach of
not plan auction strategies until such concerns at@igh-bandwidth services to all areas of the coun-
worked out. try, regardless of location. The technical and regu-
Because only one operator is currently usindatory hurdles that must be overcome, however,
the band—although there is more extensive exare substantial.

97 This conclusion is premised on today’s technology. Future developments in compression technology and spectrum-sharing methods

could make band segmentation and spectrum-sharing possible.

98 Federal Communications Commissidmendment of Parts 2 and 15 of the Commission’s Rules To Permit Use of Radio Frequencies
Above 40 GHz for New Radio ApplicatipiS Docket 94-124, released Nov. 8, 1994.

99 Although the band is currently lightly used for satellite services, the time and costs of relocating satellite operators is unknown, because
many of the systems involved are still under development and costs are closely guarded. The record on whether such a move is feasible or

practical for LMDS is similarly unclear, but generally seems to indicate that such a move is possible, if potentially costly. “Commenters Like
FCC Proposals To Open Above-40 GHz Band3elecommunications Repariml. 61, No. 5. pp.19-21, Feb. 6, 1995.



