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Of all the issues facing the Commission as it authorizes
personal communications services (·PCS·), the most crucial is
the size of the spectrum allocation to be authorized for PCS
lioensees. The amount of spectrum PCS licensees will be
permitted to utilize will determine the number of Americans who
can be served by PCS, the speed with which PCS will be
deployed, the voice quality PCS will be. able to attain, whether
highly demanded PCS data transmission will be feasible, and
whether PCS will be a viable competitor to cellular telephony
and, Ultimately, the local ezchange -- in short, whether PCS
will succeed or fail.

The members of PCS Action -- telecommunications equipment
manufacturers, entrepreneurs, multi-media companies, an
interezchange carrier and a cellular service provider -
believe strongly that an allocation of 40 MHz per PCS licensee
is necessary. Those who advocate lesser allocations are merely
attempting to prevent PCS from reaching its full potential in
the marketplace, or fundamentally misunderstand the nature of
PCS and the constraints facing its implementation in a shared
spectrum environment. An allocation of 40 MHz per licensee is
not ezcessiveor eztravagant; it is simply the allocation that
the science underlying PCS demands. The major manufacturers
that will design and build PCS equipment -- including Motorola,
Northern Telecom, Omnipoint and Qualcomm -- agree that a 40 MHz
assignment per licensee is imperative to permit PCS to be
implemented in the United States, particularly given the
Commission's Emerging Technology decisions grandfathering
incumbent microwave systems. This allocation is consistent
with the vision American consumers hold for PCS, as well as
with PCS assignments by our international competitors, which
are moving ahead to implement PCS this year with allocations
that are effectively larger than any option being considered by
the Commission.
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I.
The AaericaD VisioD for PCB

The decisions surrounding the implementation of PCS need
not be made in a vacuum. The PCS industry has undertaken some
200 pcs technical and marketing ezperiments and has conducted a
significant amount of research into the characteristics
American consumers will demand of PCS. Each study establishes
conclusively ehat American consumers will embrace a PCS that is
fully featured and would reject any vision of PCS that delivers
less.lI American consumers demand high-quality voice and data
services, high capacity, high-speed handoff, and wide-area
coverage -- PCS with a capital .pWo Systems offering only
small service areas because of limited spectrum would be
rejected out-of-hand by the American consumer.

Studies emphasize the importance for PCS of broad
cov.rage, high voice quality, full functionality, and data
applications.~1 Affordability and accessibility boosts usage
of PCS services,al and the successful introduction of PCS will
mean an acceleration in the penetration of all wireless
services.~1

International experience with the actual implementation of
PCS corroborates the results of American PCS experimenters. In
the United Kingdom, for example, four CT-2 licenses were issued
in 1989 and only one CT-2 licensee now survives. CT-2
licensees could provide only services with limited coverage,
mobility, and functionality. Licensees were unable to provide
the full-fledged wireless services British consumers, like
American consumers, demand.

These findings have led telecommunications companies
developing PCS services to plan the deployment of affordable
services that will enable individuals to communicate

~I SAa pcS Trial Results: A T.locator Survey 1 (1"3) (Wusers
chafe at coverage restrictions and broad coverage is the top
priority for trial participants • • • users want cellular-like
service -- including two-way calling and the ability to hand
off -- priced lower than cellularW).

11 SAa,~, ide at 1 & 4; Deloitte , Touche, uaax
perspectives on the Future of Wireless Communications (1992).

~I SAa,~, American Personal Communications, Seventh
Progress Report, FCC File No. 2056-EX-ML-9l (April 28, 1992).

~/ ~,~, Deloitte & Touche, supra, at 6.
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independent of location, access method, and information format,
with a maxilllWll of user call management control.,

MUlti-feature PCS services are projected to be available
to individuals at any location, whether at home or office, or
in transit or in public. PCS services will evolve from secure,
high-quality voice and text transmission with national roaming,
to fixed and mobile ISDH data, telemetry, broadband data,
advanced intelligent network services, and multimedia. They
will facilitate the freedom, security, efficiency, and control
that result from specialized personal and business mobility.

PCS will mark the forefront of universal personal
telecommunications services in which any communication an
individual needs -- whether in high-quality voice, wideband
data, or multimedia -- is available from any point.

II.
Th. a.aliti.s Pacing PCB Impl...ntation

PCS will be authorized in a band that now is populated by
some 10,000 private operational fixed microwave users. These
incumbents include, in the main, utilities, public safety
licensees, governmental entities, and the railroad and
petroleum industries. These interests have fought vigorously
and effectively before Congress and the Commission for the
right to remain in the 2 GHz band, protection from
interference, and compensation for relocating microwave links.
Even assuming full cooperation by both microwave and PCS
licensees, however, the relocation process will span a number
of years.

The Commission has decided to grandfather public safety
and certain other licensees permanently and to require a
-transition period- of three years before any other mictQwave
incumbent can be relocated from the band involuntarily.~
After the expiration of the -transition period,- incumbents can
be relocated involuntarily but only with the PCS licensee
paying all the expenses of relocation (estimated at between
$135,000 and '250,000 per path). Before the expiration of the
-transition period,- a PCS licensee can relocate an incumbent
only by persuading it to relocate voluntarily -- that is, by
paying it whatever the market will bear in exchange for it
vacating frequencies needed for PCS. Even involuntary
relocation is to be handled on a case-by-case basis, and is
likely to be a lengthy process at best.

~/ s.a Procedures Adopted for Emerging Technology Access to
2 GHz Spectrum, FCC ET Dkt. No. 92-9 (News Release July 15, 1993).
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The presence of incumbents that either will remain
permanently in the 2 GRz band or that cannot be relocated for a
period of years raises two key issues. First, how much
spectrum is required to permit PCS licensees to inaugurate PCS,
during the "transition period" and beyond? Second, what would
a regime under which insufficient spectrum allocations force
massive relocations imply for the consumer cost and timing of a
nationwide roll-out for PCS?

A.

The -.e4 to Share Spectr~. Every spectrum-availability
study that has been performed hal found conclusively that PCS
spectrum allocations of 20 MHz, or even 30 MHz, would be
insufficient for implementation of PCS in major markets. The
need for a sufficient amount of spectrum to permit PCS to be
implemented in a shared environment ia simply a scientific fact
of life PCS licensees and the Commission must face.

Early studies found, quite correctly, that there is a
substantial amount of unused spectrum in the 140 MHz of the
1.85-1.99 GHz band that is available for PCS.it When the
spectrum available in this total of 140 MHz is divided into
discrete spectrum blocks, however, and microwave protection
criteria now being crafted are applied, microwave congestion
can become a true obstacle to PCS deployment. If the available
spectrum is sliced too small, there will be significant
geographic areas where no spectrum is available for PCS -- even
in markets that are critical for effective PCS roll-out.

Sharing technologies have been developed to permit PCS
licensees to put unused spectrum to work bringing PCS to the

~/ SAa American Personal COmmunicationl, Frequency Agile
Sharing Technology ("PAST") Report on SplGtrua Sharing io the
1850-1990 MHZ Sand letw.eo Perlonal Crnwm'picatioos Seryic.. a04
Priyate Operatiopal rized Microwaye Seryice (Oen. Docket
90-314, July 1991) (the "PAST Report"); ... A1aA Rational
Telecommunications and Information Administration, Spectrum
Usage Measurements in Potential PCS Frequency Sands, p. 149
(Washington, D.C.: Deplt of Commerce, NTIA Rep. Ro. 91-279,
1991) ("the busiest sites in all cities shows 88\ of the band
unused"). The FAST Report, in particular, found that at least
50 MHz in the 140 MHz band is available for implementation of
PCS by "working around" microwave users in the 11 top U.S.
markets. Reports by AT&T Bell Laboratories, PerTel, Inc.,
Digital Spread Spectrum Technologies, and Pacific Telesis also
have supported these conclusions.

- 4 -
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American pUblic. For any sharing technology effectively to
·work around- incumbent users, however, there must be at least
some spectrum available. Just as one cannot drive a car around
an obstacle if the obstacle blocks the entire road, it is
physically impossible for a PCS licensee to share with
microwave if all its spectrum is blocked by microwave
incumbents.

Under a 20 MHz allocation, for example, one microwave
licensee could block PCS from being implemented in a large
portion of the geographic area covered by a PCS license. I /
Microwave licensees typically utilize two 10 MHz channels -- a
total of 20 MHz -- that will correspond to PCS allocations.
(When the use of IF filters on microwave receivers is taken
into account, moreover, some microwave users can require
interference protection for bandwidths of between 17 and 28 MHz
per channel.) Microwave protection criteria, in their current
versions, require consideration of systems within 250 miles in
every direction. One microwave incumbent, then, can stymie the
implementation of PCS for the entire service area of a PCS
licensee if spectrum blocks are only 20 or 30 MHz wide.
Because there are 10,000 microwave licensees, at least
one-quarter of which will be permanently grandfathered, and
because these licensees are spread throughout the United
States, a 20 MHz allocation for PCS equates to zero spectrum
available for PCS in significant portions of the country. The
PCS industry would never develop under these constraints, and
federal auction revenues for PCS licenses would be minimal.

Studies examining PCS implementation in specific markets
confirm this result. In one study, American Personal
Communications analyzed each microwave path in each of the
largest 11 United States cities for each of the Commission's
spectrum allocation proposals -- 40 MHz per licensee, 30 MHz
per licensee, and 20 MHz per licensee. The study found that
allocations of 20 MHz and even 30 MHz would yield too little

2/ bA Cornsearch, Analysis of the 20 1111, 30 MHz, .. 40 MHI
PCS Block Allocationl, filed with Mel Telecommunications :Corp.,
Comments (Gen. Docket 90-314, Rov. 9, 1992). Comsearch is an
independent frequency coordination firm. Comsearch found that
a 20 MHz allocation would permit a single microwave effectively
to block PCS. Even under a 30 MHz allocation, spectrum within
a pes allocation will be blocked more than 20 percent of the
time.
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usable spectrum to permit PCS to be deployed.a/ In Chicago,
for example, an allocation of 20 MHz results in, depending upon
the PCS licensee, between 33 percent and 57 percent of the area
not having spectrum available for PCS.

In anotber study, Cox Enterprises analyzed each microwave
path in San Diego, California, and concluded that 20 or 30 MHz
allocations would render PCS an impossibility -- 10 of the 24
incumbents in San Diego are public safety licensees, and even a
30 MHz allocation would be insufficient.~/ Other markets show
similar results.

Even if microwave paths can be relocated by private
negotiation in the near term, the problem of spectrum
congestion will not magically disappear. Even assuming that
each PCS licensee can relocate the three worst-case microwave
links from that PCS licensee's spectrum block in "ch major
market -- which will not be possible in all cases~/ -- tbe
amount of spectrum available for PCS use would increase, on
average, only slightly. In Los Angeles, for example, a 30 MHz
allocation would yield only an average of 16.9 MHz of useable
spectrum even after the three worst-case microwave stations in
each PCS licensee's spectrum block had been relocated and a 20
MHz allocation would yield only 12.1 MHz of useable spectrum,
on average, under the same circumstances. Included in these
averages, moreover, is a significant amount of area in which
there would be DQ spectrum At All ayailable even after all
three worst-case microwave users are relocated -- under a 30
MHz allocation, up to 22.9 percent of the geographic area in
Los Angeles has no spectrum available for PeS; under a 20 MHz
allocation, up to 32.8 percent of the area of Los Angeles has
no spectrum available. In Chicago, only 14.2 MHz of useable
spectrum, on average, would be available under a 20 MHz

a/ SAa American Personal Communications, Bepgrt 00 Spectrua
Ayailability for Personal CogmlnicatigDI seryiee. Sharing the
1850-1990 MHZ Band with the Private 0veratignll .iero.av'
Service (Gen. Docket 90-314 & ET Docket 92-9, November 1992).
Data for this study was obtained from Comsearch and FCC files.

~/ aaa Cox Enterprises, Inc., Reply Comments, pp. 10-11 &
Comsearch Appendix (Gen. Docket 90-314, Jan. 8, 1993).

~/ If any of these licensees is a public safety entity, or
would be entitled to remain in the 2 GRz band for technical
reasons, or would simply refuse to move during the -transition
period,· the PCS licensee would be powerless to relocate them
and any potential spectrum gains from a theoretical relocation
would not be realized.
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allocation after relocation of the worst three microwave
stations by each licens•• and up to 36 p.rcent of the Chicago
area would have no spectrum available. In Houston, only 13.5
MHz of us.able spectrua would be available, on average, with a
20 MHz allocation after relocating the three worst-case
incumbents in each PCS licensee's spectrum block and up to 35.2
percent of the Hou.ton area still would have no spectrum
available for PCS.lJ/ The•• r.sults AXA, again, gnlx ay.rag.s;
in A&Cb ~, ~igDificant g'Ogr.phicl!~rtions Qf tba market AXA
blocked entirely ~ microwaye users.

Studies have focused on major markets for good reason. If
PCS cannot be brought to the major population centers of the
United States, it will never emerge as an effective
telecommunications service. Moreover, some 50 percent of
Americans live in or near the top ten major trading areas,
where microwave congestion is and will be a significant
problem. However, microwave usage is not solely a large city
phenomenon. Microwave users operate throughout the United
States, in mid-size cities, small towns, and rural areas.
Cities such as Orlando, Florida (36 paths, 32 public safety)
and even Tulsa, Oklahoma (24 paths, 11 public safety) and
Bismarck, North Dakota (15 paths) have significant microwave
usage.~7 Microwave congestion under allocations as small as
20 MHz will be a fact of life even in sparsely populated areas,
because a single microwave user can block all spectrum in a PCS
licensee's assigned frequencies. Microwave congestion in the 2

11/ SAA Engineering Supplement of J. Barclay Jones, Attachment
A to Letter from Wayne N. Schelle to Chairman Alfred C. Sikes
(Gen. Docket 90-314, Jan. 8, 1992).

lZ/ For this reason, it is meaningless to point out that the
Hong Kong digital cellular system has been allocated only 5 MHz
of clear spectrum. This allocation would be uniformly clear
throughout the entire geographic area to be served; under an
allocation that yields an effective average of 5 MHz, after
sharing, entire geographic areas would be blocked out entirely
by microwave use. MOreover, PCS is not digital cellular.
Because of the size of this allocation (Which may have to be
supplemented to meet capacity demands when commercial service
is inaugurated), the Hong Kong system will be limited to
compressed voice s.rvice. PCS in the United States will be
much more than simply a voice service (as will, for that
matter, cellular).

~/ SAe Comsearch, Microwaye Path Usage On 1850-1990 Band
(Gen. Docket 90-314, April 1993).
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GHz band is a nationwide problem demanding a nationwide
solution.

The fact that some PCS applications will permit some use
of microcells -- generally defined as base stations with radii
of 1000 feet -- does not obviate the need for a sufficient
spectrum allocation. To begin with, any vision of a PCS based
entirely on mierocells is not in the business plan of any PCS
Action member (or any PCS proponent of which we know). Base
station radii of up to three miles will be necessary for
cost-effective deployment of PCS, even in metropolitan areas
but especially in less densely populated areas; a vision of PCS
based entirely on 1000-feet microcells no longer ezists.lil

B.

Dela7S Implicit iD aeloeatioD. PCS will enter a highly
competitive marketplace in which entrenched cellular entities
have achieved wide-area, regional coverage. To be competitive
with cellular and wide-area ESMR services, PCS will be forced
to build out entire systems for an initial launch. The vast
majority of the base stations in a PCS system must be active
when the service is offered to the public or PCS will fail to
gain a competitive foothold. PCS, then, cannot afford the
luzury of rolling out its service gradually as cellular did in .
the competition-free environment of the mid-1980s. Systems
elsewhere in the world recognize the imperative of building
virtually complete systems by the first day of commercial
launch; in the United Kingdom, Mercury Personal Communications
built 250 cell sites before turning on the first user, and in
Germany, the PCS licensee will have to build thousands of cell
sites before launching its wide-area service. PCS licensees
must have a sufficient amount of spectrum to permit wide-area
service to be initiated on the first day of commercial launch.

Beyond doubt, delay in the full inauguration of PCS mu8t
be avoided. Insufficient spectrum allocations, however, would

~/ And, of course, comparing digital PCS to analog cellular
is misleading -- cellular carriers are converting to digital
technologies with the same efficiency as PCS digital
technologies and are implementing these technologies in 25 MHz
of clear spectrum. The need to accommodate current analog
users of spectrum may require part of a cellular carrier's
spectrum to be reserved. However, the magnitude of that
reservation will not approach the level of spectrum preemption
that incumbent microwave users will cause to PCS licensees, and
alleviation of the cellular reservation is entirely within the
control of the cellular licensee.
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stall PCS implementation and development in markets across the
country becau.e PCS licen.ees would not have access to the
spectrum needed to implement PCS. PCS licensees would be
forced to abandon the sharing technologies that the Commission
has found so valuable and revert to a mandated band-clearing
strategy. Forcing a clearing of the band would provoke delays
of two types.

First, too-small allocations would prevent PCS licensees
from having sufficient spectrum even to begin PCS
implementation in the near term. Comsearch, an independent
frequ.ncy coordination firm, has found that a 20 MHz PCS
allocation would require 100 percent of public safety licensees
and 50 percent of all licensees to be mlocated during the
first three y.ars after PCS licensing. PCS licensees thus
would be forced for their very survival to begin negotiations
with incumbent microwave users during the -transition period.-

During this -transition period,- microwave users would be
und.r no obligation to relocate or to limit th.ir demand for
paYment to their costs of relocating. PCS licen.ees, fre.h
from paying auction prices to attain PCS spectrum, would be
forced to negotiate in an open market -- ••••ntially, a s.cond,
private auction -- to gain access to the very spectrum they had
been licensed. Microwave licensees, moreover, will have every
incentive to attempt to reap the perceived market value of the
spectrum they have been licensed. These negotiations would be
inordinately time-consuming and expensive, d.laying service to
the consumer and driving up the cost of the service that
ultimately will be provided. Under this scenario, PCS stands
to lose the very characteristic that has driven the optimism of
the PCS industry -- the ability to offer a low-cost, mass
market service that will meet, for the first time, the
tether less telecommunications needs of the majority of the
American public.

Second, even if negotiations can be complet.d
successfully, the logistics of relocating microwav. license.s
would cause significant time delays. Too-small spectrum
allocations would require all PCS licensees to be working to
relocate microwave users at essentially the same time.
Equipment for relocation bands, which are just now being
rechannelized by the Commission, would have to be produced in
mass quantities in time for this relocation; innumerable
engineers would have to be deployed to effectuate the
relocation. Although some have intimated that relocation of

12/ ~ Comsearch, Spectrum Allocations and Their Impact on
Microwaye User Relocations; A Case Study (April 12, 1993).

- 9 -



microwave users requires little more than switching microwave
radios, this is not the case. Many systems are complex with
multiple paths, and will require substantial time to perform
the frequency coordination, engineering, licensing and
installation. Today this process often takes 18 months for a
single link. If relocations such as these will be necessary in
every major market in virtually the lame time frame, the
industry will be unable to respond and the inauguration of PCS
will be inevitably delayed.

The public interest demands that PCS be implemented as
quickly as possible. Until PCS is implemented, cellular will
not be subjected to full and direct price and service
competition; American consumers will be harmed by delay.1iI As
all the studies that have been ~erformed show conclusively, PCS
is a highly demanded service.117 PCS_will create 300,000
high-quality new jobs for Americans.1I/ It will permit our
service and manufacturing sectors to seize the lead_in a $214
billion industry wireless market by the year 2000.11/ PCS also
will provide competition to existing telecommunications
services, competition that the FCC has estimated will save
consumers billions of dollars.~/ Because of the benefits PCS
can bring to American consumers, our economy and our balance of .
trade, both houses of Congress have crafted legislation

~/ SAA General Accounting Office, Telecommunications:
Concerns About Competition in the Cellular Industry (July
1992). In the United Kingdom, both cellular carriers lowered
their prices between 12 and 16 percent six weeks before Mercury
PCS was scheduled to be introduced to the public.

11/ SAA supra notes 2-4.

li/ SAA Letter from Kurt A. Wimmer to Cora Beebe, Office of
Management and Budget, April 15, 1993 (PCS will create 280,867
jobs) (attached); ... A1aQ Ielocltor, Why'erlool1
Communicltions Services "e4 to ae It tba Top of the Domeltic
Policy Agenda (WNew, emerging PCS businesses promise to create
250,000 new jobsW),

~/ wGlobal PCS,w Presentations by James P. Caile, Vice
President, Motorola, Inc., before ABA/FCBA International
Telecommunications Seminar, June 8, 1993.

~/ sea Letter from Alfred C. Sikes, Chairman, FCC, to
President George Bush, April 28, 1992, at 14 (regulatory review
finding that PCS will save American consumers between $2
billion and $5 billion per year by providing competition to
cellular telecommunications).
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requiring quick regulatory action to begin the licensing of
Pcs. Insufficient sp.ctrum allocation. would frustrate the
very goal. Congre•• expected to achieve by mandating quick
regulatory action.

III.
Other Reasolls for 40 _. Assigm.llt.

As pivotal as the microwave congestion is.u. is to the
d.bat. over .p.ctrum allocations, it i. not, by any mean., the
.01. rea.on for an allocation of 40 MHz p.r PCS lic.n••e.
Throughout the world, countries have forced incumbent microwave
u••r. to vacate the 2 GHz band altogether to accommodate PCS
and th.n have granted 30-50 MHz of clear .pectrum to PCS
licen..... In the United Kingdom, for .xampl., two PCS
lic.nse•• each have been allocated 50 MHz of clear .pectrum,
and in G.rmany, one PCS licen.ee hal been allocated 30 MHz of
clear .pectrum. Thi. is not inefficient or uninformed spectrum
management policy on the part of these countrie., to be sur.;
rather,o these countries are .eizing the opportunity to permit
PCS to provide much more than .imply a digital c.llular
service. The same path should be followed here.

The Population to be Served. Cellular companies serve
some" percent of the United States' population on 25 MHz of
clear spectrum, and now claim to be at capacity in major
markets. Independent marketing studies .uggest that between 40
and 60 million Americans -- up to 25 percent of the population
of the United States -- will subscribe to PCS. Even if clear
spectrum were being as.igned to PCS licensees, a .ignificant
amount of .pectrum would be nece••ary to .erve .uch a va.t
number of Americans even with efficient digital technology.1l1
In fact, a comprehensive study on spectrum requirements
performed by Telocator found that PCS operators will need

Zll Although PCS will utilize efficient digital technology,
cellular carriers too are converting to technology promi.ing
the .ame degree of efficiency. The claim that -les. is more
becau.e PCS can utilize tiny microcell. and even picocell. to
reu.e .pectrum more effectively i. a complete red herring. No
one que.tion. that cellular licen.ees could in.tall .maller
cells as well. This vision, moreover, i. ba.ed on the limited,
small-ceIl-only vision for PCS held by our competitor.. Even
assuming such systems would be built, this requirement would
significantly raise the cost of initiating PCS service.

- 11 -
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between 36 and 49 MHz of clear spectrum each to service the
public's demand for PCS.~

Tbe -.e4 for WirellDe-Quality Volce. Voice quality is a
crucial iSlue emerging from the American studies of the
potential market for PCS. American consumers will demand
wireline-quality voice tranlmission. If wireline-quality voice
cannot be achieved, PCS will not be able to break the local
ezchange monopoly and provide competition in the local
residential service. High-quality voice tranl.ission demands
high-capacity voice coders (·vocoders·). Vocoder rates
providing high voice quality cannot be accommodated in very
narrow spectrum allocations. The Telocator spectrum study also
found that 36-49 MHz of clear spectrum per licensee would be
required for an ·optimistic· deployment of current technology
using 32 Kbpi voice coding. ZlI The implementation of effective
in-building PCS, or any other PCS uses that will require
consumers to replace traditional wireline services with
wireless service, will require wireline-quality voice
transmission.

The Reed for Data Transmission. PCS is, emphatically,
more than a voice service. Wireless data transmission is one
of the most highly demanded members of the PCS family of
services. Wireless computing devices -- including laptop and
notebook computers as well as ·personal digital assistants· -
must be served by a robust and high-quality digital
transmission system. Wireless facsimile services and data
modem communications alone will require 32 Kbps transmission
for acceptable performance; advanced digital interfaces such as
wireless ISDN will require at least 64 Kbps per user. Given
any significant level of penetration and usage, these services
simply cannot be wedged into allocations smaller than 40 MHz
per PCS licensee.

PCS is ideally positioned to provide an infrastructure for
wireless computing. In addition, PCS can and should take the
lead in facilitating the United States' nezt-generation
information infrastructure by providing high-speed,
high-capacity wireless data transmission. These services will

ll/ SAA Telocator PCS Technical and Engineering Committee,
Telocator Spectrum Estimates for pcS Report; An Analysis of
Clear Spectrum Reguired to Support Emerging pcS Seryices 3
(1992). The study"noted that its estimate ·will understate the
amount of spectrum needed if significant fized microwave links
remain in service after 2002.· Id. at 8.

23./ .s.u id. at 3.
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encompa•• high-.peed wirele•• fac.imile .ervice. and
large-capacity data tran••i ••ion .ervice.. The',new high
capacity, wired computer network. are expected to be image and
video driven. Rew.paper., for example, will deliver new. on
per.onal digital a••i.tant. with on-command videos of events
and .ound recordings of .peeche., not mere scrolling of text.
More fundamentally, if the per.onal digital assistant of the
future cannot match the wired computing network'. ability to
decompress a multimedia file on the fly or to .upport a video
call, the future mobile user and the mobile network will be cut
off from the .tandard way of doing bu.iness.

The.e new application. will require .ignificant
bandwidth. U.ing an a.ymmetric algorithm, for in.tance, every
multimedia ••••ion would require occupying bandwidth that could
have accommodated .imultaneou. voice channels ranging in number
from approximately 10 <at vocoder rates of 32 Kbp.) to 50 <at
9.6. Kbp.). Thi. d.mand for bandwidth makes it very unlikely
that PCS can provide high-.peed data .ervice. if these services
must contend for less than 40 MHz of shared .pectrum. PCS's
potential data application. would be forever lo.t under 20 MHz
and 30 MHz spectrum allocation••

The Potential for Information Services. PCS a1.0 can
provide highly demanded information services, including
graphics, imaging, and, in time, compressed video in real
time. These applications will permit advance. in health care
delivery and education, particularly in less densely populated
areas, and could revolutionize how businesses communicate. The
potential for cutting-edge wirele.s multimedia applications is
an important part of our vision for PCS; this vision will
expand access to information to large sectors of the American
public that have not yet been able to participate in the
telecommunications revolution. These servic•• will be lost to
the American public if PCS does not receive an adequate
spectrum allocation.

IV.
Rural Allocations

Some may argue that rural areas will not require the .ame
intensive u.e of the spectrum that will occur in densely
populated urban areas. One should not, however, leap to the
conclu.ion that it is an inefficient use of .pectrum to
allocate 40 MHz per licensee throughout the United States,
including in rural areas. Rural telephone companies may put
PCS spectrum to intense use by serving traveling and commuting
subscribers from surrounding area. and using another portion of
PCS spectrum to replace archaic wired infrastructures with
advanced, cost-effective digital wireless voice and data
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services. The flezibility of use inherent in PCS spectrum may
finally permit those living in rural America to be every bit as
advanced a part of our national telecommunications
infrastructure as are our urban citizens.

The fact that all rural areas may not require 40 MHz per
PCS licensee should not be seen as inefficient but instead
should be viewed as a necessary side-effect of the manner in
which the Commission has allocated spectrum for more than 60
years. It also could be argued, for example, that it is
inefficient to protect the same 400 MHz of spectrum for VHF and
UHF television in Truth or Consequences, Rew Mezico and Rew
York City. It is undoubtedly more efficient to license PCS
spectrum to some entity, even in rural areas, than to permit it
to lie unassigned and fallow. It would make little sense to
create a regional patchwork quilt of allocations, and it would
make even less sense to define the services that will be
available in cities by spectrum needs that are perceived in
less-populated areas.

v.
Conclusion

PCS can reach its full potential in the United States only
if PCS licensees have access to a SUfficient amount of spectrum
to avoid interference to incumbent microwave users, provide
high-quality voice and high-capacity data transmission
services, and respond to the service demands of consumers in
both urban and rural America. The studies objectively
addressing PCS spectrum requirements unanimously point to the
option of assigning PCS licensees 40 MHz each. with this
allocation scheme, PCS can be implemented swiftly; it can reach
millions of Americans; it can provide high-quality voice and
data services; and it can energize the telecommunications
marketplace, creating job., competition, and taz revenue. It
will permit the United States to move ahead in world
competition and strengthen our domestic economy. With the
critical needs at stake, the Commission can afford to do no .
less.
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Ms. Cora Beebe
Office of Management and Budget
New Executive Office Building
725 17th Street, N.W., Room 9202
Washington, D.C.

Re: Personal Communications Seryice.

Dear Cora:

As we discussed last week, we have estimated that
the inauguration of personal communications s.rvices ("PCS")
would create 300,000 good new jobs. This estimate is
consistent with an estimate by Telocato~ that 250,000
service jobs and 50,000 manufacturing jobs would be created by
the implementation of PCS. Telocator also ha. estimated that
60,000,000 Americans will subscribe to PCS by the year 2002.

Our specific analysis shows that PCS will create
some 280,867 jobs by the year 2008 (or by 2002 under
Telocator'sprojections). These jobs would be created in
three broad categories: direct employment by PCS companies,
indirect employment, and manufacturing employm.nt.

Direct Employment (102,134 1ob.). The analysis
begins with employ••-subscriber ratios drawn from other start
up telecommunications industries. At mid-point in the PCS
industry'S developm.nt, the analysis utilizes employe.
subscriber ratios consistent with current cellular industry

Telocator is a long-standing trade association
representing companies in the cellular, paging and personal
communications industries.
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employment. 11 Rather than continue with that ratio, the
analysis utilizes more conservative ratios as the PCS

3
/industry

grows to reflect greater efficiencies being realized.-

Indirect Employment (127,667 jobs). This category
includes dealers, distributors, resellers, consultants,
engineering, billing and maintenance contractors, and other
types of jobs that are created indirectly by the activities of
PCS licensees. It is based on ratios that have been
experienced in the cellular industry, which provides a useful
analogue for PCS. The use of cellular figure. is conservative
in that PCS may be significantly more infrastructure-intensive
than cellular and thus produce more indirect employment in
engineering and construction services in its growth years.

MAnufacturing Employment (40,853 jobs). The
analysis a.sume. an export-import ratio of only 1:1,25 (that
is, we export 25 percent more than we import). This is also
quite conservative; as you know, our balance of trade in
wireless telecommunications equipment traditionally is quite
good and will improve if we can implement PCS swiftly and thus
gain a foothold in the immense international market for PCS.!I

This analysis is very conservative in that it begins
with employment ratios associated with the cellular industry
rather than significantly lower ratios a.sociated with the
landline telephone industry (which if applied to PCS would
probably double our job estimate). Some would argue that the
latter figure. may be more appropriate for PCS in the long
run, because PCS will become more of a competitor to local
exchange telephony as it matures.

This analy.is is significantly more con.ervative
than some analys•• that analyze PCS at maturity based on
current cellular employment figures (that is, the cellular
industry has created 100,000 direct and indirect job. with
11,000,000 current subscribers; 1f the PCS industry serve.
60,000,000 subscribers at maturity, it should employ more than
five times as many employees, or at least 500,000).

Many would argue that this figure is very
conservative because the types of PCS being developed in the
United State. will leapfrog over more rudimentary technologies
being developed in the European Community and the Pacific Rim.
If PCS is implemented swiftly, the United States will capture
a greater share of the international equipment market, a
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The number of jobs created per dollar of manufacturing output
is consistent with the current employment practices of large
telecommunications manufacturers with whom we consulted in
crafting this analysis.

Please give me a call with any questions about this
analysis. We have not forgotten your invitation for comments
on specific auction processes that could be utilized and will
provide comments to you on that matter soon.

Very truly

~ S-.--.~
Kurt A. Wimmer

Enclosure

cc: Ronald L. Plesser, Esq.

higher export-import ratio would be justified, and more jobs
would be created.
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What ., PCS ACTIoN?

PCS ACTION is a new coalition ofcompanies promoting the rapid deployment ofPCS services. The
member companies comprise competitors, companies from different locations in the United States,
ofdifferent sizes and from different sectors ofthe American economy, manufacturers and leaders in
different technologies such as cable, cellular, and print media.

WhatlsPCS?

PCS stands for Personal Communications Services. PCS is a family of digital, high capacity,
telecommunications services that offer affordable mobile communications ofboth data and voice.

Because they are designed to enable people or devices to communicate independent of any fixed
location, PCS allowpeople to communicateanytime andvirtuallyanywhere. Consumerand business
applications include low-costmobile telephony services using pocket-sized handsets, wireless PBX
andcomputernetworks, andmobile transmissions ofinfonnationto and from laptopcomputers, palm
tops, and electronic organizers. Special applications for education, health care, and security use are
also partofthe PCS potential. And PCS is anticipated to cost 30percent to 50percent less than today's
cellular services.

By bringing more services to more people at lower cost, PCS will have a broad and favorable impact
on American families and businesses.

What are the Goals of PCS ACTION?

The goals of PCS ACTION include:

1. Promotin& a IJPid and broad d'Pkoonent ofPCS. The PCS industry is ready now to
offer a family oflow-cost personal communications services. PCS, ifpromptly and properly
licensed, could generate close to $200 billion in new commercial activity by the end of the
next decade and create more than 300,000 good new Americanjobs. Deployment ofthis new
technology and the generation of new jobs and commercial activity requires government
action: the issuance of commercial PCS licenses.
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2. Ensurlnsthat40MHzofspectrumismadeayailabletoeachPCSlicensee. Sufficient
spectrum is necessary to deploy PCS effectively. PCS, unlike other services, will share the
spectrum band with thousands ofmicrowave users. Forty MHz of spectrum per license is
needed to allow PCS licensees to accommodate the needs ofexisting microwave users with
whom they will be sharing spectrum, such as utilities, railroads an:d public safety organiza
tions. Too little spectrumwouldleave entire geographic areas blockedout from PCS because
of microwave use. Moreover, particularly given the presence of incumbent licensees, 40
MHz of sp.ectrum is necessary to provide the full array of data communications demanded
by consumers.

3. Ensurina that two. and certainly no more than three. PCS licenses are issued to each
market. Landline, cellular, SMR and other mobile service providers exist today and will
compete in each market with future PCS providers. More than two PCS licenses would
over-saturate potential markets and marginalize this new service, making it difficult or
impossible for PCS providers to compete with these entrenched technologies.

4. Ensurina that PCS HcensinS is implemented inlqe license areas. PCS licenses need
to cover large enough areas to make this business viable, valuable, and competitive. In the
cellularindustry, forexample, ninecompanies nowcontrol service to nearly 90 percentofour
population. Small slices ofgeography would mean the death of a thousand cuts for PCS.

5. Ensuring that well-qualified pes licensees are selected by an expeditious mecha
nWn. However selected, pes licensees should be well qualified to operate these businesses
in thepublic interest. Past allocation techniques have resulted in years ofdelay; a mechanism
should be adopted that will substantially shorten the implementation period for PCS and
maintain the quality of licensees.

6. Ensurlna that unliCensed PCS be implemented expeditiously and in a manner that
does not disadvantage or delay the imPlementation oflicensed PCS. pes technology will
bring the concept of the "wireless office" into reality. Wireless LANs, wireless PBXs, and
other wireless office devices can be deployed on an unlicensed basis. It is in the PCS
industry's interest to have these unlicensed pes devices implemented expeditiously, and to
allow for interoperability between licensed and unlicensed pes where applicable. This will
bring about truly efficient wireless networks.

Ronald L. Plesser
Piper & Marbury
1200 19th Street, N.W.
Washington, D.C. 20036
202/861-3969
Counsel to pes ACTION, INC.

Anthony T. Podesta
Podesta Associates, Inc.
1001 G Street, NW
Washington, D.C. 20001
202/393-1010
Spokesperson for pes ACTION, INC.
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SeOOe Proyldcr Memben:

• American Personal Communications!
The Washington Post Company

• Associated PCN Company

• Cox Enterprises, Inc.

• Crown Media

• MCI Telecommunications Corporation

• Omnipoint Corporation

• Providence Journal Company

• Times Mirror Cable Television, Inc.

• Time Warner Telecommunications

MIDU(lcturiDI Memben:

• Motorola Inc.

• Northern Telecom

• QUALCOMM, Inc.

Ronald L. Plesser
Piper & Marbury
1200 19th Street, NW
Washington, DC 20036
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Counsel to PCS ACTION, INC.

Anthony T. Podesta
Podesta Associates, Inc.
1001 G Street, NW
Washington, DC 20001
202/393-1010
Spokesperson for PCS ACTION, INC.
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Of all the issues facing the Commission as it authorizes
personal communications services (·PCS·), the most crucial is
the size of the spectrum allocation to be authorized for PCS
licensees. The amount of spectrum PCS licensees will be
permitted to utilize will determine the number of Americans who
can be served by PCS, the speed with which PCS will be
deployed, the voice quality PCS will be able to attain, whether
highly demanded PCS data transmission will be feasible, and
whether PCS will be a viable competitor to cellular telephony
and, Ultimately, the local ezchange -- in short, whether PCS
will succeed or fail.

The members of PCS Action -- telecommunications equipment
manufacturers, entrepreneurs, multi-media companies, an
interezchange carrier and a cellular service provider -
believe strongly that an allocation of 40 MHz per PCS licensee
is necessary. Those who advocate lesser allocations are merely
attempting to prevent PCS from reaching its full potential in
the marketplace, or fundamentally misunderstand the nature of
PCS and the constraints facing its implementation in a shared
spectrum environment. An allocation of 40 MHz per licensee is
not excessive or eztravagant; it is simply the allocation that
the science underlying PCS demands. The major manufacturers
that will design and build PCS equipment -- including Motorola,
Northern Telecom, Omnipoint and Qualcomm -- agree that a 40 MHz
assignment per licensee is imperative to permit PCS to be
implemented in the United States, particularly given the
Commission's Emerging Technology decisions grandfathering
incumbent microwave systems. This allocation is consistent
with the vision American consumers hold for PCS, as well as'
with PCS assignments by our international competitors, which
are moving ahead to implement pcs this year with allocations
that are effectively larger than any option being considered by
the Commission.



I.
The American Vision for PCB

The decisions surrounding the implementation of PCS need
not be made in a vacuum. The PCS industry has undertaken some
200 PCS technical and marketing experiments and has conducted a
significant amount of research into the characteristics
American consumers will demand of PCS. lach study establishes
conclusively that American consumers will embrace a PCS that is
fully featured and would reject any vision of PCS that delivers
less.lI American consumers demand high-quality voice and data
services, high capacity, high-speed handoff, and wide-area
coverag_ -- PCS with a capital .p.. Syst... offering only
small service areas because of limited spectrum would be
rejected out-of-hand by the American consumer.

Studies emphasize the importance for PCS of broad
coverage, high voice quality, full functionality, and data
applications.~ Affordability and accessibility boosts usage
of PCS services,~1 and the successful introduction of PCS will
mean an acceleration in the penetration of all wireless
services.~1

International experience with the actual implementation of
PCS corroborates the results of American PCS experimenters. In.
the United Kingdom, for example, four CT-2 licenses were issued
in 1989 and only one CT-2 licensee now survives. CT-2
licensees could provide only services with limited coverage,
mobility, and functionality. Licensees were unable to provide
the full-fledged wireless services British consumers, like
American consumers, demand.

These findings have led telecommunications companies
developing PCS services to plan the deployment of affordable
services that will enable individuals to communicate

~I SAA Pes Trial Result,: A Telocator Suryey 1 (1993) (·users
chafe at coverage restrictions and broad coverage is the top
priority for trial participants • • . users want cellular-like
service -- including two-way calling and the ability to hand
off -- priced lower than cellular·).

ZI SAA,~, 14. at I & 4; Deloitte & Touche, ua.x
Perspectives on the Future of Wireless Communications (1992).

~/ ~,~, American Personal Communications, Seyenth
Progress Report, FCC File No. 2056-EX-ML-91 (April 28, 1992).

i/ ~,~, Deloitte & Touche, supra, at 6.
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independent of location, access method, and information format,
with a maxiJlNlll of user call management control.

MUlti-feature PCS services are projected to be available
to individuals at any location, whether at home or office, or
in transit or in public. PCS service. will evolve from secure,
high-quality voice and text transmislion with national roaming,
to fixed and mobile ISD. data, telemetry, broadband data,
advanced intelligent network services, and multimedia. They
will facilitate the freedom, security, efficiency, and control
that result from specialized perianal and business mobility.

PCS will mark the forefront of universal personal
telecommunications services in which any communication an
individual needs -- whether in high-quality voice, wideband
data, or multimedia -- is available from any point.

II.
The aealities Pacing PCS I~l...ntatioD

PCS will be authorized in a band that now is populated by
some 10,000 private operational fixed microwave users. These
incumbents include, in the main, utilities, public safety
licensees, governmental entities, and the railroad and
petroleum industries. These interests have fought vigorously
and effectively before Congress and the Commission for the
right to remain in the 2 GHz band, protection from
interference, and compensation for relocating microwave links.
Even assuming full cooperation by both microwave and PCS
licensees, however, the relocation process will span a number
of years.

The Commission has decided to grandfather public safety
and certain other licensees permanently and to require a
-transition period- of three years before any other mic{~wave

incumbent can be relocated from the band involuntarily.~
After the expiration of the -transition period,- incumbents can
be relocated involuntarily but only with the PCS license.
paying all the expenses of relocation (estimated at between
$135,000 and $250,000 per path). Before the expiration of the
-transition period,· a PCS licensee can relocate an incumbent
only by persuading it to relocate voluntarily -- that is, by
paying it whatever the market will bear in exchange for it
vacating frequencies needed for PCS. Even involuntary
relocation is to be handled on a case-by-case basis, and is
likely to be a lengthy process at best.

~/ SAA Procedures Adopted for Emerging Technology Access to
2 GHz Spectrum, FCC ET Dkt. No. 92-9 (News Release July 15, 1993).
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The presence of incumbents that either will remain
permanently in the 2 GH. band or that cannot be relocated for a
period of years raises two key issues. First, how much
spectrum is required to permit PCS licensees to inaugurate PCS,
during the -transition period- and beyond? Second, what would
a regime under which insufficient spectrum allocations force
massive relocations imply for the consumer cost and timing of a
nationwide roll-out for PCS?

A.

The Beed to Sbare Spectru.. Every spectrum-availability
study that has been performed has found conclusively that PCS
spectrum allocations of 20 MH., or even 30 MR., would be
insufficient for implementation of PCS in majot .arkets. The
need for a sufficient amount of spectrum to permit PCS to be
implemented in a shared environment is simply a scientific fact
of life PCS licensees and the Commission must face.

Early studies found, quite correctly, that there is a
substantial amount of unused spectrum in the 140 MR. of the
1.85-1.99 GHz band that is available for PCs.it When the
spectrum available in this total of 140 MHz is divided into
discrete spectrum blocks, however, and microwave protection
criteria now being crafted are applied, microwave congestion
can become a true obstacle to PCS deployment. If the available
spectrum is sliced too small, there will be significant
geographic areas where no spectrum is available for PCS -- even
in markets that are critical for effective PCB roll-out.

Sharing technologies have been developed to permit PCS
licensees to put unused spectrum to work bringing PCS to the

~I SAA American Personal Communicltion,. lregpencr Agile
Sharing Technology (-IAST-) Report on Spectrga Shlring in the
1850-1990 MHZ BInd Between 'erlonll CO"'Dicltion, Seryice, Ind
Private Operationll [i&.o Micrgwaye Service (Gen. Docket
90-314, July 1991) (the -lAST Report-); ... A1aQ .ational
Telecommunications and Information Administration, Spectrum
Usage Measurements in Potential PCS Frequency Bands, p. 149
(Washington, D.C.: Dep't of Commerce, NTIA Rep. No. 91-279,
1991) (-the busiest sites in all cities shows 88\ of the band
unused-). The FAST Report, in particular, found that at least
50 MHz in the 140 MHz band is available for implementation of
PCS by -working around- microwave users in the 11 top U.S.
markets. Reports by AT&T Bell Laboratories, PerTel, Inc.,
Digital Spread Spectrum Technologies, and Pacific Telesis also
have supported these conclusions.
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