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Terrestrial and satellite-delivered wireless technologies have become more prevalent as
consumers recognize the productivity and safety enhancements of tetherless communications.
Such visibility stems primarily from the successful deployment of high profile mobile
applications like cellular radio telephone service, some additional spectrum allocations and
from the willingness of investors to bid over $18 billion for the privilege of providing in the
United States the next generation of predominately mobile telecommunication offerings
commonly referred to as Personal Communications Services ("PCS"). !

Despite the proliferation of wireless technologies and investments, few operators or
users have considered the potential for fixed services, including wireless local loop ("WLL")
telephony, i.e., the use of "fixed wireless links to connect residences, apartment buildings,
office buildings and other structures with wireline local exchange networks . . .." 2 This
curious outcome appears to have occurred due to consumer perception and because of legal,
regulatory and spectrum management issues that heretofore have relegated wireless
technologies to ancillary, non-essential and primarily mobile services. While wireless
technologies optimally support mobile applications, recent innovations make the technology

more versatile and suitable for both mobile or fixed services. * Given such developments the

failure to change assumptions about wireless technology can blunt its commercial promise and
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ability to help achieve longstanding public policy objectives like universal service. ¢

Until recently the cost associated with wireless technologies frustrated widespread
deployment and the use of such technologies in lieu of, or in conjunction with wireline
options. Because previous cutting edge wireless technologies did not support a cost advantage
vis a vis wireline applications, wireless services were considered niche plays available to serve
markets where inelastic demand made it possible to charge high, usage sensitive rates.
Regulators, users and incumbent service providers generally concluded that wireless
applications made sense only for unlicensed operations typically involving short links,’ mobile
users willing to pay high rates for access to the rest of the world, or users in geographically or
climatically inhospitable environments.

This paper will examine wireless technologies with an eye toward determining whether
and how business, legal, regulatory and spectrum management decisions may blunt future
development, by perpetuating the view that these technologies only can serve niche markets,
despite the fact that declining costs, more available spectrum, more operational flexibility and
temporary promotional efforts by regulators make such technologies competitive with more
types of wireline applications. This examination will consider why increasingly suspect
conclusions about the suitability of wireless technologies persist among users, existing wireless
service providers and policymakers alike even as technological innovations substantially
change the cost calculus. The paper concludes that policymakers can promote more
widespread wireless options by including them in the set of potential universal service
solutions, even if incumbent wireless operators are content with the status quo and the most
prominent wireless technology, cellular radio service, has created a robust and profitable

market niche by serving less than ten percent of the total population.



3

Underestimating the Suitability of Wireless Technologies

Past technological characteristics join with historical factors to relegate wireless
technologies to niche markets, despite narrowing cost differentials with wireline services ¢ and
the recognition that such technologies promote faster deployment, often also accomplished
with lower construction, maintenance, management and operating costs. Spectrum managers
and regulators have helped perpetuate the status quo by allocating and licensing narrow
bandwidths for mobile, wireless services, while providing comparatively more generous
amounts for the spectrum requirements of wireline operators, e.g., microwave radio
backhauling.
Likewise, they have to confer operational flexibility so that licensees can provide a blend of
fixed and mobile services over the same frequencies.

Currently most spectrum users have not had to pay for the privilege of using spectrum.
The absence of such fees and the ability to operate profitably by concentrating on niche
markets has not stimulated much enthusiasm among wireless service proviciers for seeking the
elimination of spectrum and operational limitations. In fact spectrum limitations create
opportunities to extract higher profits given the absence of robust competition. For example,
the United States Federal Communications Commission's decision initially to allocate 40 MHz
for only two cellular radio operators 7 in any locality made it possible for duopoly pricing,
i.e., consciously parallel decision making on prices leading to high rates with little incentive to
trigger a price war. As a result, cellular operators have charged rates of forty or more cents

per minute at a time when wireline options are priced on a usage-insensitive, flat-rate of

typically less than $20.00 per month.
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Cellular radio and other Commercial Mobile Radio Service ("CMRS") providers
appear content with the assumption that they serve market niches. By having their services
considered non-essential, CMRS operators have qualified for streamlined regulation. 8 While
the Communications Act of 1934, as amended, classifies CMRS as common carriage, these
services appear more like private carriage ° given the paucity of regulatory burdens. 1° With
few regulatory requirements and with relatively little direct competition, CMRS operators have
little incentive to serve substantially larger markets if doing so would lower profit margins,
cannibalize existing high margin services and force operators to assume more of the traditional
common carrier obligations. Using a cost/benefit analysis, wireless operators currently see
little payoff reiative to new regulatory burdens like the duty to interconnect their facilities with
other wireline and wireless carriers and to contribute to universal service funding.
International Spectrum Allocation

On the international level, anachronistic assumptions about the versatility of wireless
services and the portability of transceivers have perpetuated a dichotomy between fixed and
mobile services and between frequencies "appropriate” for end user wireless applications and
those i;irger bandwidths needed by incumbent wireline providers of basic services. Delegates
to conferences convened by the International Telecommunication Union ("ITU") have
allocated precious little spectrum for wireless telephony applications resulting in less potential
for robust competition, and expedited deployment of new technologies.

Contrasting Actual and Possible Spectrum Allocation Strategies
The efficient management of spectrum constitutes an essential element for effective use

of a nation's telecommunications infrastructure. ! While few countries have yet opted to treat
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spectrum like real estate and create a market for its sale, spectrum has substantial, if
unrealized value, ' particularly when demand far exceeds the amount of bandwidth allocated.
13
Some spectrum uses have the characteristic of a public good in that one person's
consumption of, tor example, an educational program on broadcast television, does not
exhaust or reduce what can be received by others. However, spectrum also can constitute a
"common pool" economic resource, like offshore drilling sites owned by the government, in
that it is exhaustible, subject to congestion, can be allocated for specific uses and can be sold
or leased to particular users. Technological innovations have enabled productive use of
progressively higher frequencies and the ability to derive usable channels with less bandwidth.
But along with innovations, which conserve spectrum and provide more throughput, are new
ideas and services that generate additional spectrum requirements. Because of increasing
demand for spectrum and the costs incurred by incumbents or newcomers to conserve it, the
ITU and national regulators must conserve and manage spectrum. This endeavor involves
allocating spectrum among competing uses, and serving as a traffic cop of the airwaves to
avoid interference and to resolve conflicts. Spectrum managers need to fashion
compromises based on a number of factors including:
. technology--the duty to prevent harmful interference and to achieve

efficient activation of channels. For example, in allocating spectrum for

broadcast television in the Very High Frequency band, the Federal

Communications Commission ("FCC") had to create large geographical

spacing between stations to prevent interference. This limited the

number of available stations in any locality thereby generating demand
for an additional allocation in the Ultra High Frequency ("UHF") band;



. regulatory policy--regulation may direct spectrum allocations in ways
designed to serve public policies. For example, the FCC sought to
promote the doctrine of localism by allotting broadcast channels for as
many different localities as technologically possible. This policy
reduced the number of stations available in urban localities that
otherwise could have served nearby towns;

. commerce--the need to conduct a comparison of spectrum requirements
by services with an eye toward allocating spectrum to uses that will
maximize social welfare primarily, and individual profitability of firms
secondarily. For example, the FCC reallocated portions of the UHF
television band for mobile radio services when it determined that most
localities could not support a full inventory of UHF television stations,
but desperately needed additional spectrum for public safety and private
wireless services;

o social welfare--the public interest merit in allocating spectrum for a
particular service in the face of other requirements that accordingly have
to make do with less, different, or possibly no spectrum. For example,
in allocating spectrum for new wireless mobile services like PCS
networks, the FCC forced existing microwave users like railroads and
public utilities, first to share the spectrum and subsequently to move to
higher, less congested frequencies; '* and

o national security--compelling requirements for safety, public welfare,
national defense and emergency applications. For example, the ITU has
allocated particular emergency calling frequencies that always are
monitored.

In a perfect world spectrum allocation would constitute a dynamic and ongoing process
as conditions change. But in reality, incumbent beneficiaries of existing spectrum allocations
strive mightily to perpetuate the status quo. Without having incurred a financial obligation to
bid for spectrum, beneficiaries of existing spectrum allocations become vested stakeholders in

the status quo and view current allocations as conferring a perpetual right of use.

The ITU and in turn, the FCC and other national spectrum managers, allocate blocks of
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frequencies earmarked for a particular service. Politics and non-technological factors

may dominate the process, and the FCC may not fully articulate the criteria used to determine the
relative merits of one service versus others. The process appears to place a premium on
incumbency, with existing stakeholders expecting that having received a spectrum allocation,
they will never be ousted, or forced to share the allocated spectrum. Put another way, advocates
for new services bear the burden of convincing decision makers that the benefits accruing from
new spectrum use outweigh the cost and inconvenience affecting some incumbents. If wireless
operators are content with their existing market niches, then they will lack incentives for
investing the time, money and effort necessary to launch a successful spectrum reallocation
campaign. Likewise, they will not seek reallocations if it appears too daunting or costly relative
to the payoff.

New services, technological innovations and user constituencies with expanded spectrum
requirements must vie for spectrum with incumbents. Rarely do newcomers receive exclusive
spectrum allocations. Typically they receive less than desired bandwidth, often with a duty to
share the spectrum with incumbents, or to compensate incumbents if they agree to vacate a
frequehcy band. "* A "co-primary" allocation means that newcomers have equal status with other
primary users, and enjoy interference protection from subsequent users even with primary service
requirements. A secondary allocation would subordinate the newcomer, not only to existing
primary service users, but also to subsequent ones.

Block spectrum allocation awards bandwidth on the basis of then current technologies,
services and user requirements effectively advocated at the ITU and domestic regulatory forums.

For example, satellite services have been divided as a function of transmitter and receiver
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location. There are domestic, international, fixed, and maritime, land and aeronautical mobile
services with separate frequency allocations. Discrete service definitions and spectrum
allocations made sense when users could not easily move terminals, but now they can easily
operate a single portable transceiver for a variety of applications.

The FCC acknowledged the flexibility afforded by technological innovation and
proposed in ITU conferences that a generic Mobile Satellite Service ("MSS") incorporate
previously discrete maritime, land and aeronautical mobile allocations. When the international
consensus persisted in maintaining separate, geographically specific allocations, the United
States "took a reservation . . . with respect to these allocations, indicating its continuing desire to
implement MSS in an appropriate manner to satisfy U.S. requirements." '¢

The FCC also believes that it can enhance consumer welfare by consolidating its
previously separate domestic and international satellite licensing rules. The Commission has
decided to permit U.S. satellite licensees to provide both domestic and international services, '
and it has begun considering whether to confer similar landing rights to satellite operators
licensed abroad if the nation of origin provides "effective competitive opportunities" for U.S.
satellite licensees. '*

By using service and region specific, block allocations spectrum managers have created
substantial barriers to accommodating new services and technological innovations. Many of the
innovations in wireless technology defeat assumptions about the need to maintain a dichotomy
between fixed and mobile services, broadband and narrowband applications and domestic and
international services. Miniaturized wireless transceivers can operate on land, in the air and

aboard maritime vessels. Developments in wireless technology make it possible to use a mobile
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service to provide fixed services, particularly if decisionmakers allocate more bandwidth based
on the conclusion that a larger population will use the service than when only high margin,
costly mobile services were contemplated.

Yet despite such innovations, service definitions and block allocations of spectrum
restrict flexibility and in turn the number of authorized operators. Few technological factors
exist that prevent a wireless technology from providing both mobile and fixed services. But
mutually exclusive spectrum allocations and service limitations may limit the use a particular
frequency to one or the other usage, or alternatively place priorities and preferential rights of
access to one type of usage.

Winning the Sp. ectrum Allocation Sweepstakes

Spectrum reallocation success achieved by advocates for large constellations of low
earth orbiting ("LEO") satellites provides an instructive case study. National representatives
to ITU spectrum allocation conferences in 1992 '° and 1995 % reached a consensus on the
merits of reallocating significant bandwidth both for links between handsets and satellites and
between gateway earth stations and the satellites, commonly referred to as "feeder links." ?!
Because these advocates entered the ITU spectrum sweepstakes with no preexisting allocations,
on which to fallback, success constituted a sine qua non. With that kind of motivation,
representatives from such ventures as Iridium, Globalstar and Teledesic joined with
government officials in "conceptual evangelizing," i.e., spreading the "gospel” of LEO
satellite technology by explaining how the systems worked, why traffic carried by these
systems would generate new revenue streams instead of migrating traffic and how national

telephone and satellite carriers worldwide could access cutting edge technology simply by
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granting landing rights. 2
Without a survival motivation, and perhaps having some ambivalence about entering
new markets, wireless operators may not generate the consensus support needed to reallocate
spectrum and to revise service definitions to permit both fixed and mobile applications.
Prescription for Success
Many industry observers predict that wireless services will grow in importance and
market share. They speculate that wireless services will evolve into an infrastructure capable
of providing near ubiquitous telecommunications for mobile applications via handheld terminals,
but as well for fixed "home cell" services in a manner much like cordless telephones. To
achieve such market penetration in the United States advocates for wireless services must
address the following legal, regulatory, business and spectrum issues:
. whether and how to accept greater regulatory burdens, including
tariffing, historically borne by wireline local exchange common
carriers, in exchange for broader service authorizations;
. whether to seek modification of the exemptions granted to
CMRS # operators from having to unbundle service elements,
interconnect facilities and contribute to universal service funding;
o whether to qualify as "Eligible Telecommunications Carriers" under
Section 214(e) of the Communications Act, as amended, and receive
universal service funding when serving rural or high cost areas;
. how to negotiate symmetrical interconnection arrangements with
incumbent carriers instead of paying for terminations performed by
wireline carriers, but receiving nothing for terminating traffic originated

by wireline carriers; 2* and

. whether to adopt usage insensitive pricing and other marketing strategies
currently used by wireline carriers to stimulate subscribership.
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One Step Backwards to Go Two Steps Forward

Wireless operators may find it advantageous to pursue more regulation in the short run,
because the FCC and the Telecommunications Act of 1996 % confer more rights and
responsibilities to common carriers vis a vis private carriers and users. 2 WLL operators and
the broader set of wireless operators providing CMRS operate as common carriers in name
only. The Telecommunications Act of 1996 exempts CMRS operators from constituting Local
Exchange Carriers ("LECs")*" and a previously enacted amendment to the Communications
Act of 1934, Section 332,% confers greater deregulatory opportunities than what is available to
conventional wireline common carriers. * The FCC has interpreted Section 332 as permitting
it to exempt CMRS operators from having to tariff services, provide services on an unbundled,
"ala carte" basis, interconnect facilities with other wireless or wireline carriers, and contribute
to universal service funding. *

To achieve the kind of legitimacy needed for expanded spectrum allocations and
operational flexibility, wireless operators may have to abandon some or all of their special
regulatory exemptions. Given the prevailing deregulatory desires of the FCC, having to
accept more regulatory burdens may not last long. But by assuming such responsibilities in
the short term, wireless operators will appear to have sought a level competitive playing field.
Regulatory parity and uniformity make it easier for the FCC to conclude that it makes sense,
notwithstanding limiting language in the 1996 Telecommunications Act, to vest CMRS
operators with all the rights and responsibilities currently available to wireline operators,

particularly because the latter also have wireless and mobile service opportunities that can
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augment revenues. Such rights include some or all of the competitive opportunities established
for all LECs by the Telecommunications Act of 1996, e. g., the right of facilities
interconnection, number portability, dialing parity and reciprocal compensation arrangements
for the transport and termination of traffic.

In August 1996 the FCC issued a First Report and Further Notice of Proposed Rule
Making that revised dcinestic spectrum allocation rules to permit CMRS operators to provide
both mobile and fixed services on a co-primary basis. *! However, the "Commission's
decision on 'flexible use of CMRS spectrum' merely changed the spectrum allocation for these
services . . . [leaving to a Further Notice of Proposed Rulemaking the question whether] fixed
wireless services are 'CMRS' or 'local exchange' services or both, or neither." 3 The FCC
preliminarily concluded that licensees offering fixed services over CMRS spectrum "should be
regulated as CMRS," * but refrained from proposing uniform regulatory treatment on grounds
that it needed to develop a more complete record with specific analysis, even though this
approach might lead to issue "resolution on a case-by-case basis." **

Benefits in Becoming Full Service Carriers

) Changed circumstances may tilt the cost/benefit analysis in favor of relinquishing
legislative and regulatory exemptions in exchange for accepting the rights and responsibilities
of full service carriers. As the functional equivalent of wireline LECs, wireless telephony
providers can qualify for universal service funding. The Telecommunications Act of 1996
revises and expands the universal service mandate both in terms of scope ** and the set of
"Eligible Telecommunications Carriers" who can qualify for funding *® to help achieve a now

broader mandate.
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Wireless telephony can become more like wireline service in terms of consumer
perception if it provides the same functionality at roughly the same cost. As the underlying
cost of providing wireless loops has become roughly comparable to wireline loops, functional
equivalency is achievable. Whether wireless telephony becomes the functional equivalent of
wireline services will depend less on technological and cost factors and more on the strategic
market assessments of wireless carriers. Simply put, wireless carriers have to want this new
status and the blend of new opportunities and challenges it will present.

Wireless telephony providers currently provide service on a metered, usage sensitive
basis. Because of their subordinate, niche market status, they do not enjoy interconnection
parity vis a vis wireline carriers. These conditions limit the marketplace attractiveness of
wireless services, but the potential for financial harm has been largely attenuated. Political
factors make usage sensitive wireline local exchange service impracticable, but as a non-
essential, niche service wireless telephony does not trigger the same concerns. Likewise,
having to pay for wireline terminations appears financially harmful only if the wireless carrier
has to absorb the average three to five cents per minute charge. But because of the consumer
perceﬁtion that wireless carriers provide premium services, these carriers simply can add the
wireline termination fee to their rates.

To achieve functional equivalency and long term regulatory parity with wireline
carriers, wireless telephony providers need to look, act and operate more like their incumbent
counterparts. Wireless carriers will have to offer flat-rated services and generally hold
themselves out as common carriers ready, willing and able to provide service even to low

margin consumers. In exchange for these major changes, wireless carriers will be able to
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negotiate symmetrical interconnection arrangements, because the traffic volumes of the two
types of networks in time will come closer to parity *” and in the short term wireless carriers
can qualify as local exchange carriers entitled to symmetrical interconnection under the
Telecommunications Act of 1996.

Wireless carriers may blanch at the prospect of having to relinquish the comparatively
comfortable world of near private carriage. They may find a larger service mission too
daunting in view of the near term onset of increased wireless telephony competition from PCS
and Specialized Mobile Radio operators. As well they may see no significant payoff
particularly in view of recent regulatory victories like the recent FCC decision ordering
temporary reci.procal interconnection charges even without a commitment to universal service
and the assumption of traditional common carrier responsibilities.

In its First Report and Order in Implementation of the Local Competition Provisions in
the Telecommunications Act of 1996, CC Docket No. 96-98,% the FCC emphasized the need to
promote improved wireless carrier access to wireline carrier local exchange and exchange access
markets. The Commission so keenly seeks competitive entry that it granted wireless carriers
zero cost interconnection opportunities on a short term basis, despite the fact that these carriers
currently terminate far less traffic compared to the volume they hand off to wireline carriers
for delivery to call recipients.

The FCC also rejected a proposal submitted by the Illinois Commerce Commission and
others that CMRS providers should be regulated as LECs when providing a WLL for the express
purpose of competing against or bypassing wireline local loop facilities. The Commission

reported that the record contained no evidence that WLLs have begun to replace wireline loops
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for the provision of local exchange service and thus wireless operators should not have to bear
the interconnection and other regulatory burdens imposed on LECs. * Additionally, the FCC
interpreted the Telecommunications Act of 1996 as recognizing that some CMRS providers
would offer telephone exchange and exchange access services, but that their provision of such
services, by itself, did not require CMRS providers to be classified as LECs.

At some point the FCC's promotion of wireline carriage as a competitive option will
become tied to requirements that wireless carriers embrace universal service and reciprocal
interconnection obligations. The FCC appears to be incubating wireless competition by
conferring extraordinary opportunities. At some future date, however, the Commission likely
will feel that it has done enough to stimulate wireless telephony. At that time, the burden of
acquiring greater market share will lie more directly on the wireless telephony operator who
will have to consider adjusting its service provisioning and pricing policies to build from what
the Commission help start:

Given the dynamic nature of telecommunications technology and markets, it will

be necessary over time to review proactively and adjust these rules to ensure both

that the statute's mandate of competition is effectuated and enforced, and that

. regulatory burdens are lifted as soon as competition eliminates the need for

them. 4
Conclusion

Technological innovations, financial success in market niches and some willingness on
the part of regulators to confer operational flexibility create the potential for wireless carriers
to serve a broader user base. The opportunity to serve more diverse and robust markets will

force a cost/benefit analysis: whether to abandon exemptions from traditional common carrier

burdens in exchange for the possibility of more spectrum, a larger user population and new
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legitimacy as a key vehicle for achieving universal service objectives. If wireless operators
embrace a universal service mission, then they can qualify for subsidies as the carrier of last
resort. But along with new service opportunities will come new regulatory burdens including
the possibility of having to contribute to universal service funding. To become full service
carriers, with full market and spectrum access opportunities, wireless operators need to
relinquish regulatory exemptions conferred when they primarily provided supplemental,
mobile services.
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