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1 Introduction

The term "wireless nerwork”, as used in commeon parlance, is much of 2 mis-
nemer. The word network actually means a system of interconnected rela-
tionships. This system derives ics functionalicy from its ability to provide
switched connections. However, the term wircless refers to the nerwork's abil.
ity to provide mobile connections, though wircless technologies only repre-
sent a small portion of the network’s elements. The elements of a wireless net-
work include not only the wireless connection, but also switches and land-
lines. In most wireless nerworks, the wireless connection only provides the so-
called “last mile” connection to the end users and the connection provided
by radio is usually nor switched atall. The wireless part of the network is the
mere tip of the iccherg,

This distinction is more than mere semantics, It is an imporane fact to
remember when analyzing the economics of wireless networks. The fundamen-
tal challenge for nerwork operators as they enter the third penerarion of cellu-
lar nerworks is obtaining strategic control of all parts of the network. There
dre two entities on either side of its value chajn which it must actively culti-
vate. On the one side are the nerwork's subscribers; on the other, content. To
ateract subscribers, the network must provide appealing conrent, and vice ver-
sa. A network must reach a critical mass, ro sustain iself, otherwise it will not
be cconomically viable, Without the.abili ty to control network access, the car-
rier lacks the ability to cultivate these rwo entities,

Carriers need to translate content into services that are nor only appealing
for customers bur also that contribuge in making their lives easier and increase
the company’s revenues, Wirsless terminals are moving beyond fancy cordless

"1 would like o acknowledge the helpful camments received from Prof. A, Michacl
Noll in preparing this chaprer,
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phones, becoming mobile computers, walkmans, and TV sets. Strategy and
investment will be relianc on whar proved our to temporary and what are per-
manent changes in technologies, applications, and adoption. Consequently, the
deployment of next generation wireless nerworks has languished.

Further compounding this dilemma is thar one of the barriers to entry —
the exclusive lock on the specrrum connecting the end user — is falling. The
system of spectrum allocation whereby carriers purchase the exclusive night
to use spectrum has served as a barnier o entry for new hirms. Recentdy, net-
works which employ unlicensed spectrum, for which the carrier has not paid
for the right ro use the frequency, have begun o be used o provide mobile
dara communications, These "unlicensed” networks are perceived as a threat
to the profitability and commercial viability of existing cellular networks and
emerging 3G networks, Next generation service providers will have to inte-
grate licensed and unlicensed spectrum in their nerworks and Aind means of
recreating the barriers to entry of licensing regime with differentiation, exeer-
nalities, and network mvestment.

2  The U.S. Wireless Industry

[n the Unired States, wireless communications is very heavily regulated. Nearly
every emission of dlectromagnetic waves 1s subject to prescription by U5, star-
ute or Federal regulation. Since the late 1920'%, the need to regulace the broad-
cast of radio signals inw the ether has became apparent due o the face that
radio signals cause interference, and ara certain level of interference no one can
clearly receive signals. The Federal Communications Commission (FCC) has
historically assigned bands of adjacent frequencies to particular applicarions,
then allocates the exclusive right o those frequencies to minimize the prob-
lem of incerference: The FOC has held vartous aucrions to ensure the econaom-
ic allocation of this scare resource. Potential wireless providers do not acrually
bid for spectrum, but rather a license granced by the government for che right
o emit electromagnetic waves, mnto the ether at a given frequency power lever
in a specified geographic location. The recipients of licenses in these aucrions
must then make further capital investments in network infrastructure to pro-
vide these services,

There are, however, certain bands for public use. This spectrum does not
require a license for use, but the use muse conform to FCC rules. These low
emission devices, such as remote controllers, wireless LANs;, cordless phones,
and garage door openers are governed by Part 15 of the FCC's rules. More-
aver, the FCC rules previously prohibited transceivers from operating on mul-
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tiple frequency bands. Despite the fact that CB radio and marine VHF radic
might be similar equipment, the transceivers were required to be in separare
boxes. In September 0f 2001, the FCC changed its rules on Software Defined
Radios (SDR), which might now allow radios to operate on mulriple stand-
ards and services. SDR employs compurer processing to enable a single trans-
ceiver to provide multiple modes, rechnologies, platforms, and protocals.

This policy shift reshuffes the spectrum deck for service providers, net-
works, and equipment suppliers (Bauer er al., 2004), It permits third-par-
ty applications and access to other network protocols offered by ather types
of providers, provided that it conforms to the FCC’s software defined radio
rules: These three items: Licensed spectrum, unlicensed spectrum, and SDR
can be combined ro afford a powerful tool for carriers o deploy of advanced,
spectrum-hungry 3G services,

3 The Move to 3G

As new wireless products evolve, this market is facing discontinuous change,
miaking it impossible to predice the future, Predicrions of consumer demarnd
are virtually useless; a scenarios analysis may prove maore reliable and mare
useful.

31 Technological Evolution — Next Generation Networks

Modern mobile wireless nerworks can trace their origing back to rechnolo-
gies developed at Bell Labs in the late 1940s. Cellular networks are designed
to localize the wireless connection and reuse those frequencies in other parts
of the netwark. Cellular neoworks derive their name from the system of local-
ized, low power base stations that cover 4 specific area. The base starions are
sited o give overlapping coverage, hirting rogether like cells in a rissue. A ser
of channels are assigned to each cell. The channels, because they are low pow-
er, can then be reutilized in adjacent clusters, This is as opposed ro having one
centralized, powerful antenna broadeasting over a large area.! However, mod-
ern cellular nerworks were not deployed commercially until 1984, This is due
o the fact that inexpensive compurers were needed to handle the switching
and “hand-offs” need by the necwork,

The original cellular nerworks of the 1980s, referred to as first-generation
(1G] analog nerworks, were only capable of providi ng voice communications
hecause they employed analog technologies for the wireless link. In the mid-

]
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19915, the FCC licensed the PCS bands {Personal Communications Service),
which is referred second-generation [2G). It has dedicated channels tor both
voice channels and optimizes voice traffic. This technology maintains a ded-
icared channel as long as the call is maintained, regardless of the use, How-
ever, PCS uses digital modulated spectrum to provide not only vaice, but
also limited dara communications such as text messaging, email, voicemail,
short message service (SMS), and caller [D. Major LS, carriers use CDMA,
TDMA, GSM and PDC to provide 2G nerworks. 2 users get low transmis-
sion rates, usually lower that 9.6 Kb/second per time slot, If new services will
focus on data transmission, with this rate of transmission and inefficiency, it
will not be possible. Some cell phones are capable of providing limited text
browsing of the [nternet. This is often referred 1o as 2.5G.

Cellular netwaorks are now entering what is known as the third-generation
ar 30" platform. There is no standard dehnition of whae 3G is, bur is gen-
erally accepted to miean a wireless nerwork capable of providing high-speed
dara connectivity which is comparable to current fixed-line communicarions.
3G is touted as being able to offer hroadband services, packer based transmis-
sion af text, diglraliz&d voice, video, and multimedia. 3G neoworks include
the capability to support circuic and packet dara at high bit rages:

— 144 kilobits/second or higher in high mobility (vehicular) traffic-
— 384 kilobits/second for pedestrian traffic.
— 2 Megabits/second or higher far indoor trafhic

Other services and capabiljti{:s il ude:

— Fixed and variable rare bir ceafhic

Bandwidth on demand

— Asymmetric data rates in the forward and reverse links
— Multimedia store and forward.

The uptake of 3G has been relatively slow in the U.S. The technology pro-
vided by 2.5G is already allowing carriers to deploy a wide variery of features
in their wireless network, Bur, its major limitation is the speed of data trans-
mission. Despire the fact thar wireless connection speeds are greater than the
wireline speeds of the past, the connection speed of 2.5G nerworks may be
enough to provide voice grade service as well a3 multimedia content ro satisfy
custemers, obviating their demand for more advanced nerworks.

Since the wireless nerwork is emerging as an all-purpose, mobile commu-
nications network, estimations on total marker size will be highly relevant.
Next generation technology will provide improved services to the market,
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with higher speed connection and increased broadband. Pervasive compe-
tition could arise if the vast majority of carriers act aggressively in pravid-
inng new and cargeted services to their customers. Marketing and segmenta-
tion tools are extremely important in this strategy. They could deploy a dif-
terentiating strategy thar consists of targering a specific market niche. ln this
practice they will be skimming revenues in the segment of those subseribers
that demand dara transmission on the go. They should concentrate in launch-
ing as many services as they can, collecting the advanrages of horh skimming
practices and being the first in the marker,

One emerging erend is carriers offering WiFi inscead of traditional cellular.
Many service providers offer “franchises” of their network, becoming wire-
less wholesaler, offering service in chain stores, arports, and other interested
companies, However, the lack of barriers to obtaining this unlicensed spec-
trum and the relative low cost of setring up WiFi hatspots allows customers
to use their computers on a variety of networks. This undermines the SETVICe
provider’s ability to institute consumer loyalty, reducing churn and inereas-
ing ARPLL One approach is when carriers acr as [nternet portals to their cus-
tomers. For example, web portals like Yahoo! have been oftering other wire-
less email option by allowing their customers to access their web site using
lular phones. By doing this, carriers control their customers' Interner access
and navigarion path,

cel-

3.2 Economics

While one may not be able to predict the demand for 3G, its services, or its
incarnation, with a basic understanding of network economics, we can srart
to underscand how new nerworks and wireless applications are likely to be
used. Despite the advent of pervasive new technologics, the general rule of
wireless will continue to be: plug it in unless it has to move, There are some
notable exceptions to this rule.

Even assuming the fixed cost of the radio equipment is similar 1o the
equipment cost of a wireline connection, the increase function of modular-
ing and demodulating radio signals adds delay compared to when those sig-
nals are conducted over a conduit. In cconomic terms, the radio connection
lengthens the production process in rransmitting and receiving signal, and
therefore the average cost of transmission.

In this trade-off, wireless connections should be used when the advantages
of radio communication outweighs its additional cost. Such advantages are
when the application must be mobile, portable, or wiring is overly cumber-
some. An examples of an overly costly wiring installation is when the instal-



206

| Kenneth R. Carter

lation of conduits requires channeling through walls or digging up streers.
A wireless solurion such as Bluetooth computer peripheral devices might be
used where the wires are overly cumbersome where six USB port connec-
tions can be replaced with a single wireless hub, This is similar to ad hoc net-
works such as a ham radio, which could not be easily formed when a new
wire must be used to connect an incremental user. Radio connections also
allow for greater shared costs when there is complementary, non-rival use.
Sharing of the spectrum is casier than sharing lines, especially for last mile
CONNECTInnS.

This wireless-wireline oprimization also appears in building a wireless net-
work. The architect of a network has to balance two competing costs: spec-
trum and network hardware, nerwork architecture balancing cell size and efh-
cient use of spectrum versus the cost of hardware (hubs, routers, erc.), and
the cost of wired networking. On the one hand there is the cost of the size of
access point and on the other, cost ro wire it up. The cost of spectrum plac-
es limitations on the size of the cell site. A network provider could use unli-
censed spectrum, such as those permitted under Part 15 of the FCC's rules.
However, these applications are required o use significantly lower power
which implies i much shorter range. In sum, if the network uses unlicensed
specerum, while ir does not have to pay for those licenses, it must spend sig-
nificantly more ta wire up much smaller cell sites. Using these tradeofts, the
network engineer can model the cost of spectrum versus the cost of wireline
nerwork and oprimize thar expenditure,

3.3  Network Externalities and Game Theory

An externality 15 any economic effect that is felr by a third party not part of
the original economic transaction. A positive network externality is usual-
ly the increase in utility of the network created by the non-rival addition of
new subscribers. As the number of users increases, the value of the nerwark
tar all participants increases exponentially. This is known as Mercalfe Law. A
nerwork must reach a critical mass, 1o sustain itself, otherwise it will not be
economically viable. Beyond the critical mass point, the nerwork experiences
natural growth as each new user decreases average cost and increases the effec
of nerwork externalities.,

The effects of nerwark externalities are most apparent in the interconnecrion
of networks. The utility of a network is directly proportional to the number
of users. A larger network would not interconnect with a smaller one because
the marginal benefit to the smaller network’s users would be greater than the
benefit to its customers. Nerworks try to grow their size and exercise marker
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power to tip the network in its favor, Since the economics of network external-
ies, tipping, and rules of game economics are relatively well understood by
the industry participants; there are a limited number of strategic options and
responses. This makes game theory highly relevant and carriers must carchully
watch and anticipate the moves and responses of its competitors.

To take advantage of network's externalities, the number of customers
should be optimized. To carriers, size and nerwork design is extremely impor-
tant. This presents a chicken and egg dilemma for the network, To artrace
subscribers, the network must provide appealing content, and vice versa, A
network must reach a critical mass, to sustain itself, otherwise it will not be
economically viable. This is most evident in the wide geographic footprine of
the network necessary to provide a wide roaming area for mobile users,

4  The WiFi Challenge: 3G and Unlicensed Networks
41 The “Free” Spectrum Challenge

The system of licensing whereby carriers obain the right 1o use spectrum
through aucrions has the uninrended consequence of serving as a barrier ro
entry for new firms. Conversely, networks which employ unlicensed spec-
trum, for which the carrier has not paid for the right to use the frequency,
present a threar to the profitability and commercial viability of existing cel-
lular nerworks and emerging 3G networks, New service providers are begin-
ning to offer porcable Interner access for laprops and handheld computers in
airports, hotels, cafes, and other public places. Five different hotspot strare-
gies have been identified:

. Individuals or companies who install in commercial places

. Aggregators who combine local installations provide a national foor
print

Major wireless service provider offerings

Compurer and electronic manufacturer consortia

Cirass roots individuals offering free or low-cost access

]

B

Most ventures do not rely on a single mode of entry but are pursuing a com-
binarion of these straregies.

When a network operator chooses to install hotspots in partnership with
another commercial entity, che offering takes advantage of the special EXper-
tise derived from each provider in the partnership. One of the early movers
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in this arena is T-Mobile, a wircless service provider. T-Mobile made head-
lines when it purchased a company with contracts vo place wireless hotspots
in Starbucks coffee shops. Starbucks is offering three subscription plans: a
$29.99 per month unlimited plan with a 12 month commitment; a menth
to month unlimited plan for $39.99; and metered plan for $0.10 per minute
with a 60 minute per connection minimum. An organization like Starbucks,
clearly not a nerwork operator, finds it more cost effective to outsource Inter-
net access to an organization that specializes in providing neowork services.
Starbucks anticipares that having the Internet access available for its custom-
ers will help sell a greater number of $3 cups of coftee. As a PCS operavor, T-
Mobile can rake advanrage of its existing mobile service infrastrucrure to lev-
erage the build-our of more geographically dispersed Wikt services, While 'T-
Mobile does not actually sell access to unlicensed specrrum, as it does with ity
cellular service, it can offer connecrivity to the Internet on a subscription basis
using unlicensed spectrum.

An alternative model is the complimentary offering model which McDon-
ald’s Restaurants has decided to pursue in 2003, McDonald’s Restaurants
announced it has selecred Comerta Networks w provide WiFi service as it
begins to test market wireless Internet service in three ULS. cities. McDon-
ald’s recently began oftering one hour of free Wiki access to anyone who buys
a combination meal in one of ten stores in Manhartan. The company claims
that it will extend the service to 300 stores in New York, Chicago. and anoch-
er ciry in California. Cometa subsequently filed for bankruprey protection.

Patentially worse for the prospective 3G network provider, there may be a
complete end-run around the commercial wireless provider. A popular activi-
ty among computer hobbyists is “warsniffing”, traveling around with the goal
of paining "free” Internet aceess using a legitimare, bur unprotected, W-LAN
connection, “War-chalking”, taking the information learned abour open W-
LAN connection and creating a map, sometimes leads to the publication of
these maps in so-called “weblogs" 2

It is feared that these “free” spectrum nerworks could present a threar by
cannibalizing their existing businesses, The carriers have paid handsomely for
their licenses, and the upstart WiFi carriers do nor face that cost structure,
I'he license is generally considered to be a sunk cost and does nor effecr pric-
ing necessarily competitors do not have thar cost, Moreover, since Wiki net-
working is an open system of protocols the carrier looses the control of attach-
ment s handsers and terminal equipment to 1s nerwork. This lowers switch-
ing costs and lessens ability to charge a premium.

However, this fear may not be as threatening as initially perceived. Any sys-
temn based on “free” pricing is doomed to fail once scarcity, or rival uses for
the finite good, is introduced. The owner of a private hotspor, such as campus
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W-LAN or home WiFi access point, will instituce access protection as snon
as the use of “war-free-riders” start to negatively affect his use. For example, if
a “war-sniffing” neighbor has gained access to your home WiFi and is using
your cable model or DSL while you are at work, you are not likely to care very
much. However, when you return home, you would be unlikely to share your
bandwidth with the interloper. Until recently, one of the sharpest criticisms
leveled at WiFi is the lack sufficient levels of encryption to prevent the eaves-
dropping on dara and that each employs only rudimentary means to block
access by would-be hackers, Implementing security features adds supparr and
configuration costs for both end users and product developers, Nonetheless
security features are being incorporated in new producrs. Furthermore, the
Wil operator cannor guarantee a level of nerwork performance because WiFi
is not granted any interference protecrion under the FCC's rules. Thus, “free”
hotspots are likely to disappear relatively quickly.

Maoreover, the McDanald's-style model of complementary WiFi is prolifer-
ating and may present a serious competitive threar to cellular carriers’ efforts
to enter this marker. However, complementary WiFi may, in fact, prove anti-
thetical to McDonald's fast food business. McDonald's service Dperations arc
engineered to get customers in and our of the door; the more and faster, the
better. McDonald's stares are also designed with hard plastic sears and oth-
er fixtures aimed at gerring the customer our of the door in less than 20 min-
utes. And while maost of the McDonald's-going-public is unlikely ro bring a
laptop to the drive-thru, those who frequent eyber cafés might. A store like
Starbucks is very different from McDaonald's in thar it wants the customer to
linger and make repear purchases.

What is needed is a carrier who can integrate these platforms.

5  Building a WiFi-Proof “Walled Garden”

As we have seen, spectrum-based barriers to entry are insufficienr in and of
themselves to provide carriers with a sustainable competitive advantage. Dif:
ferentiation is the name of the game and in this game, free spectrum may in
fact help carriers. It creares a new, albeit undifferentiated, product to add to
a suite of wireless products. Granted, a network carrier may see some canni-
balization of its business from the alternative mode, but these are some non-
exclusive, presumably lower quality services. The good news for the carrier is
that it now has the ability to varying grades of service quality at corresponding
price points. This atfords the carrier the ability to price discriminate among
its customners. If done righr, price discrimination can increase profits signif-
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icantly. The dilemma the carrier faces is how to prevent potential customers
from making an end-run to ather “free” networks.

In creating a walled garden, network providers control access to content,
limiting the availability to that which they benehr from the transaction. The
openness of a carriers network ranges from rotally proprietary to contract car-
riage to common carriage. There is an oprimal height and number of gares
walled garden so as to provide incentives for others come and plant their
tulips in ir.

5.1 Differentiation and Price Discrimination

T compete effectively, these providers must find ways to differentiate their
products. By allowing just any device to artach to its nerwork, a provider can
attract mote users, but simultaneously runs the risk of turning wireless Inter-
net into a free-for-all. Unlike the cellular neowork paradigm in which only
approved phones are allowed to connect to a nerwork, Wik service providers
currently have far less control over the terminal equipment which can connect
to their networks. In an open, competitive environment, there are virtually no
impediments to the user switching ta anather provider since his device can
also be used on other (presumably competing or free) nerworks, To attempr
to differentiate themselves, carriers may find some means of offering terminal
equipment that is not completely interoperable with the nerworks and fea-
tures of other carricrs, or at the very least, equipment designed 1o artach o
its primary providers necwork first (Noam, 2002}, This differentiation will
afford the opportunity to price discriminate.

In general, price discrimination improves a firm’s Anancial performance by
extracting surplus consumer welfare. However, problems arise in price dis-
crimination. These include when the products are so cheap that a difference
in price is hardly noticeable to the consumer, the pricing does not reflect
products underlying cast structure, or there is lirtle difference berween the
competitive products which would afford the ability to discriminate. Anoth-
er impediment to price diserimination is when the provider cannor difterenti-
ate users such as those in a peer to peer network without connection through
the network provider's facilities, including both the specrrum and wired por-
tions of the network,

It is possible to make a business selling what is normally a free good. Ler
me explain in this way. People buy air which has been dehumidihed, fltered.
and compressed into tanks for SCUBA diving, They will pay for a commaoid-
ity which has be subject to some sart of differentiation which makes it more
useful. The SCUBA diver is paying for the pressurization and not che air. Sim-
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ilarly, most people routinely buy bortled warer, paying for the convenience of

refrigerated water in a container and the perception of purity. This has become
a very profitable business since the mark-up on water could be greater than
that of Coca-Caola, which requires ingredients other than just water.*

Using its exclusive as well as nonexclusive spectrum, a wireless carrier can
now discriminate wich high- and low-quality producrs, For example, cell
phones which incorporate SDRs which allow them to be used as CB radi-
ost or walkie-talkies. This might not be a practical application for business
use because of the risk of interference or interception, but it would prabably
be quite acceptable to more casual users. This is a one-part pricing schieme
whereby a cell phone user does not pay ro use his phone oueside of the inirial
purchase. This means that once the device is purchased, the consumer docs
not pay for conninued use of the device and there is not necessarily a contin-
ued relationship with the vendar or network provider. However, the carrier
wants t collect airtime and orher service fees, Ultimately, a phone using unfi-
censed specrrum seem likely to be cheaper to the end user, or at least he avoids
reaccurring charges. Carriers can free up the utilization of their licensed bands
to provide high qualicy service while letting ocher services “ride steerage” with
the "unwashed bits” using the unlicensed hands.

5.2 Content and Conduit

To date, cellular carriers in the ULS. have not raken an active interest in pLr-
suing 3G strategies. Cellular offerings are seill traditional relecommunications
in new packages without wires, Each company has its own propasition to the
market, mixing the basic component such as coverape, tariff plans and fea-
tures. The use of the neework is for voice and data rransmission of cellular cus-
romers. Much of the value created in nexr generation services will be in con-
tent creation and distribution, Many carriers, the progeny of the Bell Sysrem,
lack understanding of marketing media products which is idiosyncratic, Tel-
ecommunications companies have traditionally failed at media offerings and
are not likely to reinvent themselves as something they are not. Racher, these
carriers should focus on their existing netwarks, complimenting them wirh
WiFi horpots. Their principle asser is the lacal customer, Thus, existing cel-
lular carriers already have advantage of existing nerwork they can leverage w
build our and offer WiFi services,

Cable companies are more likely to benefit from the deployment of WiFi
hotspots. Growth in the sales of WiFi gear will have positive downstream
implications on the demand for complimentary products and services such as
high-speed Internct access. WiFi coupled with broadband is generacing a pro-

4
-
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cyclical adoption pattern. Bath cable and DSL modems are being sold already
equipped for WiFi. Since cable madems have proved o be more successful
than DSL, it is likely that cable companies will capture more of the henehr
from rhis increased demand.® Mareover, cable companies, often setup more
like media firms than network providers, will have an opportunity to distrib-
ute news and entertainment afferings through wireless channels. These would
be through bundling and cross-marketing of complementary producrs, which
they currently offer ro residential subscribers. Cable companies further have
the resources to sell advertising or sponsorships used to support the deploy-
ment of next generation services. Nonetheless, cable companies face the chal-
lenge of creating a national footprint which is an essential assec in offering
wireless services,

A few scattered Wikl hotspots alone are not sufficient 1o create a via-
ble wircless nerwark. A nation-wide, ubiquitous network is necessary. Each
howspor would be useless alone if it were not connected to other networks.
From there the connection is made to other cell sites, local and long distance
telephone nerworks, or even the Internet, A wireless nerwork also requires a
centralized database in order to keep track of where an individual user is, so
that an inbound call can be routed to the cell cite serving the user. Presum-
ably, most users of cellular necworks are mobile. When a mobile user travels
from one cell site 1o another, the system provisions service until the customer
physically gets under the coverage area of the new cell sice.

6 Conclusion

Unlicensed spectrum, such as WiFi lowers the barriers ro entry 1o the mar-
ker. However nor completely open. Those carriers which implement strate-
gies viewing WiFi as a complete threat or a complete means of entry are likely
to fail. A syscem based on the sale of hardware, without services or differentia-
tion i likely to result in a marker of commeodity products. As a business strar-
egy, it is ultimarely indefensible and hence not sustainable against comperi-
tive entry. Wikl will be an intrigue parr of any nerwork wireless or business
strategy. Carriers must have a balanced offering of services wichin and out-
side of their networks. In the final analysis, carriers will continue to organize
carrc|5 :'-md TE;}' 0on ﬂ'.l'[h(‘.T I'.IFI.I!':iL‘T.‘i SL'H_'I'I as SCHEC ﬂﬂ:d SL'I.I'II.{ COSTS T L"XC]Ud.C new
entrants. In the world today, oligopoly is a prevalent form of marker strue-
ture because of its stability. In an oligopolistic market, the offerings often-
times are nort differentiated. In our case, spectrum is spectrum. Whar would
make an aligopoly is if only a few firms had control or possession of most or
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all of the available spectrum licenses. As with any oligopoly, a barrier to entry
must exist. With a spectrum license, the barrier to entry is that the govern-
ment can auction only limited amounts. This is 2 natral barrier to entry,
because it is basic to the structure of the telecommunications market in irs
current state, Furthermore, because the government regulares che availabili-
tv of spectrum licenses, an incumbent may not even need to initare strategic
actions to deter enery,

Managing a firm in an oligopolistic market strucrure is complicared,
because all decisions, especially pricing and investment decisions, involve
important strategic considerations, Because only a few firms are comperting,
cach firm must carefully consider how its actions will affece its rivals, and how
105 rivals are likely to react. The strategie considerations can be complex. Fur-
thermore, decisions, PEACTIONS, reictions fo reactions, and so forch are dynam-
ic, evolving over time. When managers evaluate the potential consequences
of their decisions, they musrt assune that their competitors are as rational and
incelligent as they are, Then, they must pur themselves in their competitor’s
place and consider how they would reacr.

WiFt-is merely one end user link in 3 larger, integraed network,

Endnotes

The low power has the added advan tage of reducing power consumption and
potential health risks;
This acavity has been dubbed “ var-snifing™ after the 1983 flm War Games. In
the movie, Marthew Broderick breaks into a NORAD compurer by randomly
dialing into eomputer modems, War-sniffing comes in several different Ravors;
“war-wilking", “war-driving”, and even “war-flving”, depending on the kind of
vehicle one uses. “War-spamming” is the use of an unsecured access polnt o send
spam email on the Internet, and “war-jacking” is a denial-of-service atcack thar
knocks a ane hoespor in favor of the hacker’s. The FBI has demonstrated a keen
interest in many these pracrices. Since WiFi devices are afforded no inrerference
protection under Part 15 of the FOCs rules, war-sniffing may not he illegal per se,
depending on whar the would-be hacker does once he has accessed the unprotece-
ed access poin,

Thanks to Roberr Pepper for the illustration.

' lechnically, CB radios are licensed by rule and are not unlicensed. For rhe purpose
of this illustration, the distinction is moor, because 2 CB operator does not have
cxclusive access 1o the specrrum.

WiFi is 2 double-cdged sword for bath cable and telecommunicarions Companics
offering broadband produces, While ir stimulates demand for broadband access,
it can also be used to provide an Etherner for users lacared in the same building
or complex, An Etherne using WiFi is generally less costly ro set up tewiring the
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building. The sharing of a single broadband access among these users may reduce
the demand for connectiviry 1o the building,
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