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BY HAND DELIVERY EX PARTE OR LATE FILED
Mr. William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street, N.W.
Washington, D.C. 20554

Re: Ex Parte Presentation
CC Docket No. 92-297

Dear Mr. Caton:

On April 14, 1995, representatives of Teledesic Corporation, ("Teledesic") met
with Federal Communications Commission ("Commission") representatives to discuss matters
related to issues addressed in Teledesic's comments and reply comments in ET Docket No.
94-124 and written ex parte filings in CC Docket No. 92-297. In the course of the meeting,
the attached document, "Designating The 40.5 - 42.5 GHz Band For LMDS And Preserving
The Ka Band For FSS Will Create A Win-Win Situation For Wireless Cable, The Satellite
Industry, And Equipment Manufacturers," was distributed and discussed. Teledesic was
represented by Russell Daggatt, President, Larry Williams, Director of External Affairs, and
Tom Downey of Downey Chandler, Inc. The Commission representatives included Scott B.
Harris, Chief, International Bureau, Jennifer Warren, Legal Advisor to the Chief, International
Bureau, Cecily Holiday, Deputy Division Chief, Satellite and Radiocommunications Division,
International Bureau and Fern Jarmulnek, Chief, Satellite Policy Branch, Satellite and
Radiocommunications Division, International Bureau.
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Mr. William F. Caton
Page 2
April 14, 1995

Pursuant to Section 1.1206(a)(1) of the Commission's Rules, an original and
two copies of this letter are enclosed. Copies of this letter are being provided simultaneously
to the Commission representatives identified above.

Very truly yours,

hL--
ife A. Manner

cc: Scott B. Harris, Esq.
Jennifer Warren, Esq.
Cecily Holiday, Esq.
Fern Jarmulnek, Esq.
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DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PRESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WJ;N SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

o GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION INFRASTRUCTURE
AND UNIVERSAL SERVICE OBJECTIVES

o THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND IS
NOT TECHNICALLY FEASIBLE

o DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS WILL
CREATE A WIN-WIN SITUATION FOR WIRELESS CABLE, THE
SATELLITE INDUSTRY, AND EQUIPMENT MANUFACTURERS

o LMDS OPERATION IN THE 40.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO SUCH
OPERATION IN THE Ka BAND

o THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 40.5 - 42.5
GHz LMDS IS TECHNICALLY AND ECONOMICALLY
ACHIEVABLE

o THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR TO
WRC-95
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DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PRESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WIN SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

I. GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION
INFRASTRUCTURE ("NIl/GIl") AND UNIVERSAL SERVICE
OBJECTIVES

o As Vice President Gore stated, the II most important principle" of the
Global Information Infrastructure ("Gn") "is to ensure universal service
so that the Gn is available to all members of our societies. II

Traditional wireline technologies are unable to deliver even the most
basic telecommunications services to most of the world.

Many countries, particularly in the developing world, would have a very
limited long distance network and would be virtually cut-off from
international communications were it not for satellites.

Most of the world's citizens will never have access to advanced, digital
broadband information capabilities through a wireline infrastructure.

Outside the urban areas of the United States and other developed
countries, and perhaps a few major cities in the developing world, most
of the world including rural and remote portions of the United States
will receive affordable access to advanced information services only
through a satellite-based broadband network.

o Promoting the deployment of global, broadband satellite systems will
ensure that true universal service is available at affordable prices to all the
world's citizens regardless of geographic location.
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George Gilder: "no terrestrial system will cover the entire world, or
even the entire U.S., within decades of Teledesic. As soon as it is
deployed, it will profoundly change the geography and topography of
the globe. Suddenly the most remote rural redoubt, beach or mountain
will command computer communications comparable to urban
corporations. The system can make teleconferencing, telecommuting,
telemedecine, and teleschooling possible anywhere. Gone will be the
differences among regions in access to cultural and information
resources. .People will be able to live and work where they want rather
than where corporations locate'them." Gilder; Telecosm Ethersphere,
Forbes ASAP, Oct. 10, 1994, at 133, 146 (attached hereto as
Attachment A).

II. THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o In 1971, the Ka band (27.5 - 30.0 GHz uplinks and 17.7 - 20.2 GHz
downlinks) was allocated internationally for the Fixed Satellite Service
("FSS").

Office of Science and Technology Policy. Office of the President
("OSTP"): "international frequency allocations support Fixed Satellite
Service (FSS) in this [lithe ka"] band ... Any loss of FSS access to Ka
Band in the U.S. could prevent U.S. industry from aggressively moving
into this band, resulting in the loss of service and manufacturing
markets to overseas competitors." Letter to Chairman Reed E. Hundt
from Lionel S. Johns, OSTP, at 1 (Dec. 2, 1993) ("0STP Letter").

o Satellite systems are intrinsically global in scope and require a global
allocation of spectrum.

The Ka band is the only portion of the spectrum that is suitable for the
deployment of global, interactive broadband satellite systems.

The Ka band is the band that is being used in countries throughout the
world for the deployment of broadband global satellite systems.
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To date, 149 Ka band satellite systems have been advanced
published, are under coordination or have been notified. Of
these, 33 have reached the notification stage and have either been
deployed or are likely to be deployed soon. These satellite
systems have been deployed or proposed by Australia, Belgium,
Canada, the European Space Administration, France, Germany,
Italy, Japan, Russia and the former Soviet Union, the United
Kingdom and the United States.

By the end of 1997, for example, the presumption is that the 33
geostationary satellites presently notified will be brought into
service in the Ka band.

o Satellites require global allocations in both the uplink and downlink
frequencies. The local multipoint distribution service (tlLMDStl) is local
and does not require a global allocation of spectrum. Therefore, the FCC
has flexibility in locating LMDS.

Hughes Communications Galaxy, Inc. ("Hughes"): "Most other
countries ... have recognized that LMDS systems are quite viable in a
number of other bands and either have proposed one or more of these
other bands or have adopted the 40 GHz for LMDS-type services."
Hughes Comments, at 12.'

o If the United States fails to preserve the Ka band for broadband satellite
service, U.S. companies will be excluded from the global satellite market
and broadband satellite systems will not be deployed.

National Telecommunications and Information Administration ("NTIA"):
"Regulatory actions that substantially limit future FSS developments
could put the United States at odds with the implementation of existing
worldwide allocations, and place U.S. industry at a disadvantage in the
international marketplace. Furthermore, the search for additional FSS
allocations, if a domestic shortfall in usable spectrum occurs, would be
difficult." Letter to Kathleen Levitz, FCC from Richard D. Parlow,
NTIA, at 3-4 (July 20, 1993) ("NTIA Letter").

1. All comments and reply comments cited herein were filed in ET Docket No. 94-124 unless otherwise noted.
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III. SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND
IS NOT TECHNICALLY FEASIBLE

o In 1993, pursuant to a petition by LMDS proponents, the FCC proposed
to modify its rules to redesignate the lower 2 GHz of the Ka uplink band
(i.e., 27.5. - 29.5 GHz) (lithe 28 GHz band") to LMDS.

FCC: At the time of this proceeding, "the Commission observed that
CellularVision was then serving only about 200 customers and that its
claim to the public interest use of the 28 GHz remained largely
unproven." FCC Reply to CellularVision Writ of Mandamus, No. 95­
1030, at 7.

At the initiation of the rulemaking, the FCC recognized "that
redesignation of the point-to-point use of the [28 GHz] band to point-to­
multipoint use could stimulate greater use of a band that largely has
lain fallow." Rulemaking to Amend Part 1 and 21 of the Commission's
Rules to Redesignate the 27.5 - 29.5 GHz Band and to Establish Rules
and Policies for Local Multipoint Distribution Service, 9 FCC Red
1394 (1994) ("28 GHz Proceeding").

This assumption is no longer valid because there are various proposals
for global satellite use of the Ka band.

o Because of serious concerns over whether the proposed LMDS and FSS
could share the 28 GHz band, the FCC established a Negotiated
Rulemaking Committee ("NRMC") in 1994 to determine whether co­
frequency sharing of the 28 GHz band between the FSS and the proposed
LMDS was possible. LMDS operations also threatened to interfere with
another FCC initiative, the establishment of mobile satellite systems.

NRMC: After thoroughly considering and evaluating numerous sharing
proposals, the NRMC concluded that none of the proposed solutions
were "deemed feasible by any combination of LMDS and FSS
proponents." Report of the LMDS/FSS 28 GHz Negotiated
Rulemaking Committee, at 85 (Sept. 23, 1994) ("NRMC Report").

Bill Luther. NRMC Facilitator: "My conclusion is that the
analysis shows that [FSS and LMDS] sharing is really not
possible." Committee Fails to Agree on Solution for Satellite
Interference to LMDS, Communications Daily, Sept. 27, 1994,
at 1.
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NTIA: "NTIA believes that co-channel sharing in the same
operating areas between LMDS services and transmitting earth
stations operating in the fixed-satellite service (FSS) would be
very difficult, requiring technical modifications or limitations to
the LMDS implementation proposals, and will require careful
coordination between stations in the two services." NTIA
Letter, at 1.

NRMC: The results of the engineering analyses demonstrated that the
degree of interference from FSS earth station transmitters into LMDS
receivers is overwhelming and "results from the proposed widespread
distribution of both FSS Earth stations and LMDS receivers throughout
the same geographic area". NRMC Report, at 85.

o The Suite 12 and Motorola "sharing" agreement is in reality a band
segmentation agreement and demonstrates the sheer magnitude of the
interference problem between LMDS and FSS.

During the NRMC, Suite 12 and Motorola signed a private agreement
which provided for the contemporaneous operation in the 28 GHz band
of Motorola's Mobile Satellite Service ("MSS") feeder links and
LMDS.

Despite the claims of Suite 12, the agreement does not provide any
sharing solution between LMDS and MSS feeder links. To the
contrary, the agreement clearly demonstrates the disadvantages of
frequency sharing between LMDS and MSS feeder links (a type of FSS
use).

The Motorola system will only operate two to three MSS feeder link
Earth stations in all of the United States. In these cases, the "sharing"
agreement requires a 75 nautical mile separation of LMDS sites from
the MSS feeder link Earth stations. Even with this limitation it is still
required that the return links accept harmful interference in MSS
frequencies.

Pursuant to the agreement, LMDS sites operating in the 29.1 ­
29.5 GHz band within a radius of 75 nautical miles of the MSS
feeder link Earth stations are required to accept any interference
caused to them by the MSS feeder link Earth stations. "Views
of NRMC Members Supporting Motorola-Suite 12/CVNY Rule
Proposal in the Form of Their Version of Section VI to Report
of Working Group 2," NRMC/84 (rev. 1), at 13 (Sept. 23,
1994).
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Under the tenns of the agreement, band segmentation is
required; Suite 12 is prohibited from operating its subscriber
return links in any portion of the frequency band, Le., 29.1 ­
29.5 GHz, that Motorola has proposed for its feeder links.

o The "BeUcore study" is nothing but a propaganda exercise. Bellcore is a
partisan in this debate. The study was paid for by CellularVision and
they announced their conclusions at the time the study was commenced.

The "Bellcore study" has not been made publicly available despite
requests for it. Therefore, no one has been able to evaluate it on the
merits.

o In contrast to LMDS, satellite can share with the existing terrestrial
allocation in the Ka band -- rlXed point-to-point microwave. However,
neither FSS nor terrestrial rlXed point-to-point microwave can share with
LMDS.

V. DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS AND
PRESERVING THE Ka BAND FOR FSS WILL CREATE A WIN­
WIN SITUATION FOR WIRELESS CABLE, THE SATELLITE
INDUSTRY, AND EQUIPMENT MANUFACTURERS

o Because co-frequency sharing of the Ka band is not possible, unless other
spectrum is made available for LMDS, the FCC may be forced either to
segment the Ka band between the FSS and LMDS or permit only one of
the services to use the 28 GHz band.

LMDS would provide redundant services to areas of high subscriber
density that already have, or will have, a number of service options
including cable television, direct broadcast satellite, MMDS and video
dialtone, at the expense of providing two-way switched broadband
services to rural and remote parts of the United States and the world
that would otherwise remain unserved.

o FSS needs an international allocation encompassing both uplink and
downlink spectrum. The Ka band is the only currently available
frequency band allocated internationally to FSS that provides sufficient
uplink and downlink spectrum to operate a global broadband interactive
satellite network.
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o Any assignment of the Ka uplink band to LMDS would orphan an equal
amount of the Ka downlink band because downlink spectrum is useless
without a matching amount of uplink spectrum.

o Both LMDS and the FSS only will be able to realize their full potential if
the services are authorized to operate in separate bands. Placing services
in separate bands will allow each to realize its full potential without one
coming at the expense of the other.

. 0 ET Docket No. 94-124 (the "above 40 GHz proceeding") provides the FCC
with the opportunity to break the impasse on the future use of the Ka
band that presently exists.

o Designating the 40.5 - 42.5 GHz band ("41 GHz") band to LMDS in the
above 40 GHz proceeding and preserving the Ka band for FSS will create
a win-win situation for all affected parties.

Preserves the use of the Ka band for global, interactive broadband
satellite systems operating in the FSS.

Maximizes the market opportunities for United States FSS and LMDS
equipment manufacturers and service providers.

Provides LMDS proponents with the amount of spectrum they claim to
require to operate their broadcast-type terrestrial service.

Is consistent with the worldwide allocation of the Ka band for FSS.

Brings the United States into conformance with Europe where spectrum
in the 41 GHz band is allocated for LMDS-type service.

o Designating the 41 GHz band to LMDS in lieu of the 28 GHz band will
best serve the public interest because it permits the FCC to accommodate
both the spectrum requirements of LMDS and the FSS in separate bands
without adversely affecting the deployment of either service.

The U.S. satellite industry will be able to continue to develop Ka band
satellite technologies that are being implemented elsewhere in the world
and are being tested by the National Aeronautics and Space
Administration ("NASA") today in the $1 billion ACTS program.
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OSTP: "The proposed allocation to satellite use could diminish
the ACTs investment and deny the U.S. satellite industry the
opportunity to exploit the advantages which this band offers for
satellite communications." OSTP Letter, at 1.

Committee on Science. U.S. House of Representatives ("House
Science Committee"): "A significant national investment of
time and resources would be essentially lost in the event that
LMDS is allocated spectrum in the 27.5 - 29.5 GHz band,
precluding the growth of satellite systems operating over the
United States." Letter to Chainnan Reed E. Hundt, FCC, from
Chainnan Robert S. Walker and Ranking Democratic Member
George E. Brown, House Science Committee, at 1 (March 6,
1995).

The U.S. LMDS industry will be able to develop in a manner that is
consistent with LMDS systems that are planned for Europe.

Global equipment markets for both satellite and LMDS components will
be fostered by designating the 41 GHz band to LMDS and preserving
the 28 GHz band for satellite services.

OSTP: "Maintaining consistency between U.S. frequency
allocations and the international community will avoid
coordination difficulties and will enable U. S. manufacturers to
compete in their respective markets on a global basis." OSTP
Letter, at 1.

o There is compelling support in the record to designate the 41 GHz band
for LMDS in lieu of the 28 GHz band.

NASA: "Use of the 40.5-42.5 GHz band for LMDS in lieu of
the 27.5-29.5 GHz band would result in a win-win situation for
the American public and American industry." NASA
Comments, at 4.

Boeing Defense & Space Group ("Boeing"): "Authorizing
LMDS at the 41 GHz band would create a "Win-Win" solution
where both services - LMDS and FSS - can coexist." Letter to
Chainnan Reed E. Hundt, FCC from C.G. King, Boeing, at 2
(Jan. 9, 1995).
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GE American Communications, Inc. ("GE"): "allocating the 40
GHz frequency band to LMDS would lead to the expeditious
offering of both LMDS and Ka-band satellite services." GE
Comments, at 8.

Hughes: "Licensing the 40 GHz band [for LMDS] will provide
an opportunity to allow both the LMDS and the satellite
industries to develop their proposed broadband services without
significantly restricting the operations of either one." Hughes
Comments, at 3.

Martin Marietta Space Group ("Martin Marietta"): "licensing of
satellite-incompatible terrestrial services such as LMDS
exclusively in the 40 GHz band, while retaining the 28 GHz
band exclusively for satellite services, would maximize the
overall public benefit by allowing both services to evolve
without mutual hindrance or interference." Martin Marietta
Comments, at 1.

Rockwell International Corporation ("Rockwell"): "Designating
the 40.5 - 42.5 GHz band for LMDS...will allow the fullest
possible implementation of currently proposed LMDS systems
and competitive FSS global broadband satellite systems."
Rockwell Comments, at 5.

Teledesic Corporation ("Teledesic"): "the instant proceeding
provides the FCC with the opportunity to break the impasse in
the proceeding on the future use of the Ka band that presently
exists. Designating the 41 GHz band to LMDS will create a
win-win situation for all affected parties by providing LMDS
proponents with the amount of spectrum they claim to require to
operate their broadcast-type terrestrial service, while preserving
the use of the Ka band for global, interactive broadband satellite
systems operating in the FSS." Teledesic Comments, at 10.

TRW Inc. ("TRW"): "the Commission has, in the form of the
instant proceeding, the ability to provide a satisfactory answer to
the satellite/terrestrial sharing issues that hangs over the 27.5­
29.5 GHz band." TRW Comments, at 4.
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VI. LMDS OPERATION IN THE 40.5 - 42.5 GHz BAND IS
"TECHNICALLY AND ECONOMICALLY COMPARABLE TO
SUCH OPERATION IN THE Ka BAND

o In comparing the technical and economical feasibility of LMDS at the Ka
and the 41 GHz bands, the FCC should not employ a spectrally inefficient
analog LMDS system architecture as the standard. More efficient digital
LMDS system architectures should be used for the comparison.

Using readily available digital compression techniques (MPEG 2) and
digital modulation techniques, 3 to 8 video channels can be transmitted
in the same bandwidth that is occupied by one FM video chalU1el of the
kind used by CellularVision.

In Europe, a digital form of an LMDS-type service is currently being
developed which can provide approximately 300 chalU1els in 1 GHz of
spectrum in the 41 GHz band.

Philips Microwave plans to have LMDS-type 41 GHz digital equipment
in production quantities by year end 1996.

o Even employing an analog LMDS system architecture as the standard for
comparison, the majority of commenters have shown that LMDS operation
in the 41 GHz band is technically and economically comparable to such
operation in the 28 GHz band.

Dudley Labs: Dudley Labs, the largest manufacturer of deployed 28
GHz LMDS equipment and who also manufacturers 41 GHz LMDS
equipment, has proposed the movement of 28 GHz LMDS to the 41
GHz band as "technically and in a practical sense possible." Dudley
Labs Comments, at 1. Dudley Labs has been "neutral for a long time
but [the FCC rulemaking] has been dragging on. We'd like to see it
resolved because without licenses we're stuck." Dudley Labs Proposal:
Satellite and LMDS React Differently to Latest Spectrum-Sharing
Proposal, Communications Daily, Apr. 3, 1995, at 3 ("Dudley Labs
Proposal Article").

UK Radiocommunications Agency: "by any objective engineering
considerations... what works or can be made to work at 28 GHz will
work or can be made to work at 40 GHz... " UK Radiocommunications
Agency Comments, at 1.
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Massachusetts Institute of Technology, Lincoln Laboratory ("Lincoln
Labs"): "Costs for LMDS equipment at higher bands will be higher.
However... specific components at issue represent a small portion of
overall cost." Dudley Labs Proposal Article, at 3.

Endgate Technology COtporation ("Endgate"): "Endgate believes that
the 40.5-42.5 GHz band can be used effectively for wideband
services." Endgate Comments, at 1.

NASA: "The net effect... would be to create a band at 40.5-42.5 GHz
with virtually th~ same conditions as that proposed at 275:29.5 .GHz,
The same 2 GHz of bandwidth would be established, to be licensed in
the same 1,000 MHZ blocks. The propagation environment at 40 GHz
is similar to that in the nearby 28 GHz band as are the equipment
parameters. Only the name has changed... " NASA Comments, at 4.

GE: "LMDS as a concept is still largely in the development stage.
Accordingly, at this point use of the 40 GHz rather than the 28 GHz
frequency band should require relatively minor design and cost
considerations, in contrast to the major loss of satellite services if
LMDS is permitted to remain at 28 GHz." GE Comments, at 8.

TRW: "even without considering the obstacles that sharing with
satellite providers present, the prospects for terrestrial fiber-optic
quality/quantity wideband services are superior at 40 GHz to the
prospects at 28 GHz." TRW Comments, at 8.

Stanford Telecom: "The 40.5 to 42.5 GHz band can provide
essentially the same performance characteristics that are currently
proposed for typical LMDS systems in the 28 GHz band." Hughes
Comments, Appendix A, Stanford TeleCom, Review of the Propagation
Characteristics in the 28 and 40 GHz Frequency Bands for LMDS
Applications, at 1 (1995).

Teledesic: "LMDS operation in the 41 GHz band is technically
comparable to such operation in the Ka band and is readily achievable
from both a propagation standpoint and an equipment standpoint. "
Teledesic Comments, at 13.
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o 41 GHz LMDS will utilize the same cell size, same power levels and same
antenna as 28 GHz LMDS.

Even assuming an analog system architecture as the standard for
comparison, the engineering analyses establish that a technically viable
41. GHz LMDS system requires the same number of cells with
comparable perfonnance and costs as a 28 GHz band system.

NASA: "We have shown that a 40 GHz LMDS system can be
constructed that requires no more hubs than a system at 28 GHz
without increasing transmitter powers. The CellularVision claim
that 7 times more cells are required at 40 GHz is based upon
hardware perfonnance assumptions that are far below what is
actually achievable at 40 GHz and at a cost which is within 20%
of 28 GHz hardware." NASA Reply Comments, at 13.

GE: "CellularVision can transmit acceptable signals to its
subscribers at 40 GHz without decreasing its cells and increasing
their number, which it can do by augmenting its present plant
with only slight modifications and using transmitters no more
powerful than those shown in its links budget ... Alternatively
... by installing two-foot antennas, CellularVision can continue
present quality signals out of three-mile cells." GE Reply
Comments, at 5.

Hughes: "LMDS can be operated at 40 GHz with cell sizes that
are identical to those at 28 GHz and provide essentially the same
grade of service...TheCellularVision 28 GHz point design
(including the 3.0 mile cell radius) can be replicated at 40 GHz
at only a 5 to 10 percent additional cost and with only a minor
tradeoff in system availability near the edge of the cell. This
slight decrease in availability with the same size cell means that
LMDS users, at the edge of a cell, could expect service to· be
below the optimal level about 1.5 hours more per year at 40
GHz than they could expect at 28 GHz." Hughes Reply
Comments, at 5.

12



+-

Teledesic: "LMDS operation above 40 GHz will require the
same number of cells as 28 GHz LMDS." CellularVision uses
in its link budgets for 28 GHz versus 41 GHz LMDS three
obvious differences: the transmit power for 50 channels, the
transmit antenna coverage and the receive antenna diameter.
"Collectively , these differences result in penalizing the 41 GHz
system by 7.5 dB. CellularVision uses these biased results to
claim that LMDS systems can only operate with 1.15 mile
radius cells at 41 GHz as opposed to 3 mile radius cells at 28
GHz. This is the basis of their claim that 7 times as many cells
would be required for 41 GHz operation." Teledesic Reply
Comments, Appendix A, Apples-to-Apples Comparison
Demonstrates the Feasibility of LMDS Above 40 GHz, at 2 and
3-4 ("41 GHz Feasibility Report").

Rain losses are manageable at 41 GHz and link availability at the 41
GHz band can be achieved at any location in the United States that is
comparable to 28 GHz.

Teledesic: "Suite 12 has proposed to provide 99.90% rain
availability in the 28 GHz band ... for identical hub coverage,
for identical transmit power, for identiCal cell size, and for
identical subscriber antenna diameters, a 41 GHz LMDS System
operating in New York City provides 99.75% rain availability.
This is an inconsequential difference." Teledesic Comments,
Appendix A, LMDS is Feasible in the 40.5 - 42.5 GHz Band, at
4 (Jan. 25, 1995). "This is better rain availability then Hughes'
commercially successful DIRECTV service [99.7% - 99.8%
versus 99.7%]." 41 GHz Feasibility Report, at 4.

Stanford Telecom: Alternatively, for identical hub coverage,
for identical transmitter power and for identical cell sites, "A
receiver antenna of only about)5 inches will achieve the 99.9%
level with the 3 mile cell size ... In regard to any concern about
the user acceptability of a larger antenna, it must be pointed out
that antennas which are 18 inches in diameter are currently
being marketed for the new "DSS" system in the United States,
and are selling at an extremely fast rate." Hughes Reply
Comments, Exhibit A, Stanford Telecom, Assessment of
Relative Perfonnance and Costs Between LMDS in the 28 GHz
and 40 GHz Bands, at 15 (March 1, 1995).
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Non-line-of-sight operation, foliage attenuation and rain backscatter are
the same at both frequencies and are not a factor.

NASA: Based on laboratory experiments at NASA Lewis
Research Center to assess the behavior of reflected signals in the
28 GHz to 41 GHz frequency range, NASA "concluded that
perfonnance of an LMDS system operating at 40 GHz would be
substantially the same as operation at 28 GHz." NASA
Comments, at 7-9. Hence, it is not a factor in the selection of
an operating frequency.

Lincoln Labs: "Attenuation due to foliage, while high, remains
substantially constant in the frequency range between 20 and 44
GHz." Lincoln Labs Comments, at 3. Therefore, it is not a
factor in the selection of an operating frequency.

Hughes: Rain backscatter at the 41 GHz band will be lower
than at the 28 GHz band. This will reduce the potential for
backscatter interference into subscriber antennas and provide
better frequency reuse at 41 GHz.

o 41 GHz LMDS equipment is available at costs slightly higher than 28 GHz
LMDS equipment; the initial cost increase will quickly disappear over
time.

The cost of approximately 90% of the elements of an LMDS system
will not change if LMDS is deployed at 41 GHz. Modulators,
encoders, power supplies, equipment racks, site cost and equipment
required to distribute programming to the hub are identical for both 41
GHz and 28 GHz operation.

Only the RF components will change, i.e., RF portion of hub, hub
transmitter (TWTA or SSPA), hub antenna, subscriber antenna and RF
of subscriber receiver unit.

Lincoln Labs: "the RF components comprise a small part of the
system." Lincoln Labs Comments, at 1.

41 GHz equipment components that will change initially will cost 15%
to 20% more than 28 GHz components.
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Endgate: "the 41 GHz equipment initially will cost 15% to 20%
more than the 28 GHz equipment and the differential will

. become insignificant over time in much the same way as the
price differential between C-band and Ka-band systems has
declined." Endgate Comments, at 2.

Lincoln Labs: "the technology exists to support component
production in [the 40 GHz band] and'suppliers could readily
sppply components at reasonablee:ost. " ~Lincom L.atts
Comments, at 2. "These costs need not be prohibitively higher
sinc.f;.'" .a reasonably~ matur~ lecbnolpgic;al;~ that~ support

, . I .,,~ - ~,l .' ~ _..... '- ,'-)..~ . .r'" '::. : 1..1 '., •

..'", prOduction of 41 'GKz compooertts is "arreaCty in place:'''''Lmcoln
Labs Comments, at 1. "RF equipm~Il! cost willl?e higher but
we belteve the higher costs will be· iritremental. "-"ld. at 4.

Hughes. Electron Dynamics DiviSion: "41 GHz amplifiers
would be... ,priced approximately 20 percent higher than the
equivalent 28 GHz TWTA." Hughes, Electron Dynamics
Division Comments, at 1.

TRW: "[TRW] can state with conviction that the technology
that would drive LMDS at 28 GHz is not only available for 40
GHz, there is no appreciable cost difference." TRW
Comments, at 7-8.

Cost of millimeter components that are different in a 28 GHz and a 41
GHz system account only for 10% of the total LMDS system cost.

NASA: "Only the TWT used as the hub transmitter and the RF
section of the subscriber receiver will initially cost more at 40
GHz, on the order of 20% for these specific components which
will have little influence on the overall costs to install an LMDS
network." NASA Comments, at 14.

Hughes: "LMDS at 40 GHz would cost about 1.05 to 1.1 times
as much as it would at 28 GHz." Hughes Reply Comments, at
5.

The 20% cost differential between the RF components at 28 GHz and
41 GHz translates into a total LMDS system cost differential of only
2 %, decreasing to 0 % over time.
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VII. THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 41 GHz
LMDS IS TECHNICALLY AND ECONOMICALLY ACHIEVABLE

o In 1989, the United Kingdom Radio Agency selected the 41 GHz band for
an LMDS-type service called multipoint video distribution system
("MVDS"). Technical and licensing rules for analog MVDS already have
been adopted in the United Kingdom.

" .... " :....,
o In 1990, the European Conference on Posts and Telecommunications

recommended that the 41 GHz band be allocated to MVDS. 11 European
countries have allocated the 41 GHz band for MVDS and 8 more plan to
do so.

These countries include:

Austria
Croatia
Czech Republic
Denmark
Finland
Gennany
Greece
Hungary
Ireland

Italy
Liechtenstein
Netherlands
Norway
Poland
Sweden
Switzerland
Turkey
United Kingdom

o Eurobell has been awarded a license to provide MVDS in a portion of
England.

The Eurobell system is divided into approximately 35 cells, with each
cell serving approximately 1,500 homes.

Eurobell plans to use Philips Microwave equipment to deploy MVDS
beginning in early 1996.

Analog 41 GHz MVDS equipment will become available in production
quantities from Philips Microwave and GEC Marconi by August 1995.

Philips Microwave has made a significant investment in 40 GHz
equipment. It has spent approximately 10 man years in
developing the complete MVDS system.

Equipment is based on achieving as much commonality as
possible with existing direct-to-home broadcast satellite front
end receivers and indoor IF demodulator units.
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VIII.

41 GHz analog MVDS demonstration equipment is now available from
Philips Microwave.

GEC Marconi expects to have analog 41 GHz MVDS demonstration
equipment available by June 1995.

41 GHz components are available from a number of suppliers including
Farran Technology, Thompson CSF and RACAL. .. iJ-...

A number 'of other bids for MVDS franchises ~eresubmitted in the.
United Kingdom at the end of March 1995.,:: .. _".'

.. 'J _\. c :- . _ ~

o The cost of 41 GHz MVDS equipmenfis comparable to the cost of 28 GHz
LMDS equipment.

The estimated cost for a 41 GHz MVDS analog receiver (excluding
indoor set-top box) is $40.00 to $80.00.

The estimated cost for a 41 GHz MVDS analog transmitter station is
$20,000 to $35,000.

U.K. Radio Communications Agency: "The whole concept of 40 GHz
has been to keep the cost down by utilising existing standard low cost
indoor satellite receiver decoders." U.K. Radiocommunications
Agency Comments, at 4.

o 41 GHz digital MVDS with voice and data return links will be a reality in
the near future.

Digital MVDS is expected to provide 300 channels in 1 GHz.

Philips Microwave expects to have 41 GHz digital equipment available
in production quantities by the end of 1996.

THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR
TO WRC-95

o At the recently concluded 1995 Conference Preparatory Meeting, foreign
delegations were critical of the United States for even considering a
domestic terrestrial allocation in a band globally allocated to satellite
services.

17



o Any lack of U.S. commitment to preserve existing global satellite
allocations may ultimately hamper United States efforts to obtain much
needed global allocations for non-geostationary satellite systems and MSS
feeder links at the 1995 World Radiocommunication Conference ("WRC­
95").

o Therefore, it is imperative that the United States conclude the 28 GHz
proceeding prior to WRC-95. Failure to do so will jeopardize the United
States efforts at WRC-95 to secure an adequate allocation of spectrum for
non-geostationary satellite systems.
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New low earth orbit satellites mark as decisive a break in the history of

space-based communications as the PC represented in the history of com­

puting. Pay attention to much-maligned Teledesic, Backed by Craig McCaw

and Bill Gates, it is the only LEO fully focused on serving computers.

'They'll be crowding the skies."

"."HUS STE\t::" DORF~1AN, president of telecommuni­
canons and space operations for GM Hughes-the
colossus ot the satellite industry-warned the
I,'orld ot a new peril in the skies. Planning to

Llunch S'+O satelhtes in low earth orbits, at an
Jltttude ot some -+35 mIles, were a gang ot cdlu­

lar phone 1l)cks and computer hackers trom Seattle gOing
under the name ot Teledeslc. Led by Craig McCaw and
Bill Gates, thev were bargmg onto his turf and threatemng

to rum the neighborhood.
You get the image oi the heavens darkening and a new

Ice Age looming as more and more at this low-orbit iunk­
including a total at some 1,200 satellites trom MotOrola's
Indium, Loral-QuaIcomm's Globalstar and Teledeslc,
among ocher LEO proJects-accumulates in the skies. Ultl­
mdtely, trom this point at view, you might Imagine the
dutter at LEOs ecl.ipslI1g the geostationary orbit Itself, the

Forbes ASAP

so-cllled Clarke belt, some 21,000 miles tarther out.
~amed atter science-tiction guru Arthur C. Clarke, the
geostatlOnary orbit is the girdle and firmament ot the
Hughes empire.

In ;U1 article in \\'ireless magazine in 19'+5, Clarke tust
rn:dJCted that satellites in orbit 22,282 miles 135.860 kIll>­
meters! above the equator, where the penod of revo]ut!on 15

2.+ hours. could maintain a constant devation and ande
twm anI.' pOLnt on Earth. In such a tLXeU orbit, a de\'lce
could remain tor decades, receiving SignalS trom a tr;U1smlt­
t<.'t ,In the earth ;U1d rawating them back across contments

The Clarke orbit also posed a problem, however-the

Lnverse 'eluare law tor signal power. Signals In space Jttl.'n·
uate In proportion to the square ot the wstance they travel
ThiS me,inS that communications with satdlLtes 22.000
mdes away typIcally require large antenna dishes ias much
as 10 meters ",/Ide! or megawatts ot tocused beam pO\~·er.

:--Jl>W, however, a new satelhte industry IS emerging,
hased on ,gainS In computer and mIcrochIp techno!ot,'v
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McCaw and Daggatt, to Hughes headquarters in Los

Angeles for a talk. Missing was Bill Gates of Microsoft,

a company that in 1993 temporarily surpassed the

market value of General Motors, Hughes's owner.

,mnllunc !n,t: the c'Xransl<ln "f It, Sract:wa \' ",ltelll tc' ,I"tun,
thl'n rLmnt:J r(lr ~Ilrth Aml:ncJ .dllne, t(l Cll\'C'r thl' c'ntlre
([llbe, Then, Invoking the 'lbsulute PrIllrIt\' current!\
c;r,mtl,d ,(l'll,tJtlonJ["\' svstems, Hughes JskeJ the Fl'Jeral
("mI1lUnlCJtlons Cummission to block Tekueslc elHlrdv
Iw ,1'';I,l.,lltn~ SpJCt:WdV the full five gigahert: or "pectmm
!ntematllmallv aVJ.tlabk in the Ka band,

Un .\tav 27 , Dorfman summoned the upstarts, Cral,~

.\h:Clw anu Telt.:deslc PreSIdent Russdl Daggatt, to

Hu.(ht:s ht:auljuarters to Los Angeles for a t~llk, Busy l\'lth
.\11C[osoft-the Redmonu, Wash" company that in 1993
tt:ll1porart!v surpJsseJthe mJrket value of General
\llltors-TeleJesic partner Bill Gates uid not make the
tnp, But as the epitome oi the personal computer muus­
m', hiS presence haunted the scene,

Tllgether With Spaceway chid Kevin \\cGrath, Dort·

m,m st.:t OUt to cunvince the Seattle venrurt.:rs til (I It: ur
rhl'lr tool hardy scheme and mstead loin I\,lth Hu(ht:, In
the: nine satdlitcs ot Spaceway, :'-iot only could Spact:I\.I\',
nll1t: 'J.tdllteS covt.'r the entire globe With the ';JIl1t: ,C["\'·
IC'S that Te:kueslc's ~.+o satellites would provlue, "f',lce·
I\'.IV Ciluld he expanJed mcrementally ,IS demand emer(L'd,
fll,r !ott Jnothcr Hu.cl1es satellite, InJecJ, SpacI.:I\'al" lliti'
ll1,ltt: S\'stem t.:nvIsdged 17 satdlltes, With "e\'e["\' C,'l11r\l·
ll~'nt propnetJry to Hughes," as Dorfman ,.lIU the
'Jtdlitt.:s onlv COSt some S[50 mtllion apicce, Bv cPntra,t,
!111 N ot the S9 billion TeleJesic system woulu ha\'l' [\I bl'
I.lLInche:J hdore glohal services coulJ hcgm,

~unt:rhdcss, the new LEOs markeu as deCISive: .1 brc,lk
III tht.: hIStory (It ,;race-hased communicatlilOs ,IS tht: ''''
rq're-,t:ntt:d In the history llt computln~, .\\,'re:tI\ l't

T"kdt:,IC wuulJ bt.: the Ilnly LEO tully focust:J (111 'c["\ IlL;

(llmplltl'rs-the first tmly ".~luhal Intt.:met," as '\\Cl:.II\ ,
IICc' presiJent Tllm Alberg dcplctt.:d it. It hrIll.":' 'I'ace
c"mmUnlCatlOns at last Into tht.: age lit UhlljLllt"u,
1l1lLrochip Il1tt:lli,~t.:nct.:, ,mu It hnngs tht.: law (It the I11ICr",
(\I,m Into -;racc commUnlcatlons.

It VIlU e:nloveu the New Wudu ot Wlrelt.:ss ,'11 thc
>-:[1 ,ulld-I\'I th ItS tterct.: batrles between cummunlc,ltl' 'n,
,un.larus. technical geniuses, giant companies, IrnretuIIU,
,'ntrt:preneurs ~InJ industnal poltticlans on thrce
u IntI llt.:nt5--\'()U wlll rt.:lish the repnse hunJrl.:us .mo c'\c'll
thou"mus ot mIll'S up, Launching Tekut.:slc, .\ \cCII\' ,In,1

May 27, Dorfman summoned the upstarts,

GILDER'S TELECOSM

Thc',l' .!lh,l!h,c' ellJ, 'II' thc' U"l' "f ("mpJ(( h~JnJst:ts I\,lth
,mJll ,m.lrt .lr1tcIH1.b [hJt (,m cr.lCk l()w l'Jrth llrblt ".ltt:I,
lltt:s ,1\'t:lTll1g JCWSS tht: ,kies ,It a 'pL't:u "t 2::;,oon krl(l'
meter, 'In hi Illr .It .I \'.lnL't\· Iii .dtltudes 1't:(\\'L'en ::;tl(J .mu
1,'+00 krlllmL'ters above the earth, R,)u;:hh' (,(J tIme, nc"lrc'r
than :(L'II,t.ltlllnarV s,ltdlltt:s, LEU, tll1d thl' ll1\'er~L' ',Ilure
IJW 1\1 ,rkIn~ In thelr fav(lr, alllJl\'In~ them to "tter t.lr nlllrt:

capacltV, (hearer .mu 'mailer antennas, Ilr 'lime cllmbma­
tlon "t both Rreak!n~ IlUt. Ili tht: CLlrke orb It , the,e ,\'S·

tems \',I,tll' C'\~,.llld thc [llt.d avallahk ro(lm t(lr 'rau.:,basL'u
comm unlcations ,t:e,lf.

It IS !ndeeu rlls'lhk to "crowu" the Clarke belt-a rela·
tlv,ely narrow swath at a
single alutuJe uin.:ctly
above the L'ljuator. But
even thiS swath uut:S

nllt hecome rhl"lc<I!!\'
cungt:stt.:d; culllsluns .Ire:
nu rroh It.:m, The Cl.lrkt.:
hl'l t he:cUInt:s <.: n 11\'Ut:J

he:caust: th<.: ,lhrllt\' I,t .Intt:nnas un the ,~wunu to uIs<.:nrm·
nate .1l1wnt: ",ltelllteS IS Ilmitt:u hI' the Sl:e: uf the antL'nna,
Sp,Kl'I\.lI' ,IOJ Tc'IU!c"IC hoth rlan to USI.: thl.: KJ h.lnu or
treljUl'n(It:S, b([I\'t:l'n I" i--'l,~ahen: and ,10 ,~lgahl.:rt:, ur hI!·
[lPns, It c\'cks rcr 't:cunu, [n thiS hand, rt.:asonahlv sl:t:d
antenn,lS (,(, ct:lltrmt:ters wlue can uistln,~uish ht.:twt:en
>-:t:osutruna["\' s.ltdlitL" two Jcgrees apart, That'S -,Pl11e ~uo

mlks m thc' CLlrkc hL'lt. Thus 110 phvsical crowJlng, Rut It
mt:.ms th.lt tht:rc ,Irt: Illliv .I tIltalot 1~0 Clarkt.: slots t(lr 1(,1

h,md dell(c", Iflcllldm<: unJt:slrablt: spacc over oct:.lns,
LEI), h,'I\cvt:r. can be Lluncht:d all\'\vht:re hl.:twet:n th~'

".mh', ,ltI11<hf'ht:rt.: anJ J 1,1\'lT ot mtl'nst.: r.lUIJtlon C.llkU
the \',1Il ,\lk-ll Bt:lt. The I'er\' COllCt:pt or GIlI\dlng ht:CilIl1t:S
.Ihsur.! m thh eJOO·kJloInete:r ,pan ot ekv,lt1(lns tur mlll'II1,>-:
"rhlts rh.1t (.In ht: ;00 mcters ,Iran or kss Thus the 21
prtlpust:d ,'rhlt,d f,l.mt:s tit Tek-ut:slc occupv ,I total tit 10
kIloll1l'ters "I ,dtltu,lt: ,\\ thIS r.lte. "'0 (Ir ll1urc TdeUl',IC
",'stt:n1:', c"mpn'lll<: 'tlll1l' (,::;,000 satt:lhtes, could CU!11lllrt·
,lIllv tit III Itll\' C.lrth "rhlts,

~"nc,the:ks,; It I\'.IS clear that rhl' LEOs, om.: I\'av ur
,m\ltht:r. \\'L'rt: (rtll\Jln,~ Hu,I.:,hes, Hu;:ht:s cummanus ,.ltd·
htl' -,\',tl'll1:' tlr 1'[( 'le:ltS th.lt cllInrett.: with t:ve["\' tine llt tht:
LEe>s Hu(h\;, rc"r\lndt:d til rht: threat tit Tdeueslc Ill'



GILDER'S TELECOSM

Gdtes wt.'re e.\tt.·ndln>: bandwidth ahundance from earth
into 5pace. Ob"erver". hm"eYer, often did nut like \,'hat
theY heard.-

Bad Press for Two Billionaires
VEl' \ ,,) (,m',:. tht medIa IS takt:n by the nlltl(ln ot
techno!(I,';;' as a morality tale. [n place Ilf .I .~nr·

rln.~ sa,~a of Ul1lustly obscure ,~t:nJuses t:nnchlO,~

the I,wld lw theIr ht:wlc creatlylty in tht tt:eth of
uncomprt:hendlOg hureaucrats and politicians, the

---- media treat technology ventures as a school for
scmual. We havt: mock exposes of computer hvpe, monop·
-o!y, 'vaporware, Vltuses, infoscams, netporn, seCUrities
"fraud" and deviously undocumented software calls. Pun­
dits gabble endltssly about the gap yawning between the
Infonnation rich and the infonnation poor, thus consigning
thtmsdves unutniably, amid many yawns, to the latter
category. Whde American market share climbs near 70%
in computers, networks, software and leading-edge SemI­
conductors, analvsts furrow the brows of the Adanuc
:vtonchly with tales of farseeing foreign teams, spearheaded
by VIsionary government officials, captunng the markets of
American cowboy capitalists. They spiel implausIble vams
of tough-mlOded trade warriors p[\'ing open the Jaws of
[apan for Tovs ., R" Us, doslOg down VIcious Korean Yen­
dors ot low·prICed dynamIC R.A.\\s, or hlasting through har­
ners to U.S. tdecom gear lo the Tokyo·Osaka corndor,
saVlOg the day for ,\1ocorola's soon·to-be cobwebbed facto·
nes for analog cdlular phones.

One of these sagas began early thIS year with two Seat­
de hIllionaires, McCaw and Gates, allq~euly hoarding
.\1cCaw's sleek yacht anu gOIng un an ego trip. WIth
.\1cCdV,I pItchlO~ In an earlv nickeL anu the boat, and
Cates hOlstlng hiS ndme as a sad, the two tycoons seemed
to swet:p away from the shores of ratlona!tty, as the media
told It, lOto a st.'a of mIcrowaves ami arsenic. Spmmng out
Tekdeslc to hudd ..In infonnation superhIghway lo the sky,
they proposed to strew the heavens with 8"+0 satdlites,
plus .'1"+ spares. All would whirl around the world ..It a
ht:I.clH uf 700 kdometers \..+.t:; mdesl, using what they wid
the FCC l'lluld be some .:;00 mdlion gallium arsenIde
microchIPS to Issue frel\uencles between 2.0 and nO .~iga·

hl,rt: from 'orne 1.'10,000 phased.array antl'nnas. The t:nrlTt:
prolect 'eemed suffused With glgahert: and pgabucks.

We're b,mdwIJth bulls," says Tekdeslc PreSIdent Daggatt.
[n case the h\-pe of the sponsors faded to keep the SYS­

tem radIant ,md aloft, fudmg It also would be a total ut
[2.000 hattenes fed hy thtn film solar collectors stn:tchmg
out behmd the ,atdllte "hlrus" lo some 1.\0 sl\uare kilo·
meters of ,~OSSJlm:r wings. Workmg at ~ "" eiiJclcncy, these
cells would collectl\elv generate 10 megawatts of power,
<.:nough to II:d1t a small CIty, hut. so the CritICS saiu, msuf­
tlclent to reach S<.:attle at microwave frel\uencles m the
rJ tn. I The TeleJeslc trel\uencies ..Ire rt:audv absorbed bv
water tn the Jlt I To manage the elaborate mesh of fast·

packet COmmUnlCJtlllns .1Inong the 'JtL:llltL:' .1Iid .;rllund
tt:rmlO.ds. the cllnStellatl\ln "'IIUld he,lr 'lIme 2'2i)()()
Imps. ,'r mtlilons (It mstructlons per sec\lnd. (It [.IciI.HI' 'no
harl! mIcroprocessors .md a mUlOn bytes or ';1 I "t uJ·I1.lrd
R.-\.\\' [n dfect, TeleJeslc woulJ he 1,ILLOchlng Into 'P'IL:<.:
onc \It the wodd's largest and mOSt eXpenSI\'e massll'eh'
p.lr.dkl computer systems.

:\t a mere S':l billion, to he put up bv Intt.'rest<:J
I nYestors, Teledeslc' s lawyers told the FCC. the pnct.'
would be a hargam for the U.S. and the world. IBy conrrast.
current plans call for $ I:; billion just to lay tiher tor Inrer­
active TV LO CalifornIa.! But former \tmorohl. now Kodak,
chid George Fisher-tresh trom pondering numbers for the
apparently SImIlar Iridium proiects--~;uggested that $"+0 htl·
lion for Tdedesic would be more like it. ITeleueslc had the
Improhable result of making Iridium's 66-satd!tte pLlO.
greeted 10 1':l90 with much of the scorn now la\'1shed on
Tekdesic, seem modest.l fust rocketing the t\-+O satdlites
Intel orbit was said to entail a successful launch <':\'l'ry
week for a year and a hali at a tlme when hOIstIng s.ltel­
!ttes IS stlll a precanous and sometime thing.

Even if TeleJesic succeeded in getttng the thin,~s up. 'il
Ilther SClentlsts suggested, the satellites would then be
unpated on some 7,000 pieces of space dehns 10 the chll'
sen orhlts. [n any case, so it was wldelv reported, 10""
would fad every year, some tumblin,~ out of (lrbit. (lther.;
JIllnlOg the whirl of litter, where they wlluld th· n:adv t\l
Impale the remainder of the satellites and the r<.:mn.lnt' •• t

the two hllllonaires reputatIons.
Surdy these sages know that by the year 200 I, c, hl'll

the S\'stems would he up and runntng, the world I,dl bl
SWlmmlOg 10 the handwidth of "mfonnatlU01 ,up<:rlllo.:h·
'\'<1\S." Why support this lavish launch lit tl·chno[(lI.,'\' tllr .1

CllmmuOicatlOnS system that would be JW,lrtl'd hi' c.tp.thd·
ltles already demonstrated on the ground;

SummlOg up a near·consensus of CrltlCS, It,hn Plkc·.
director of the Federation of American SClentlsts' -;[',IL:<:
PllllCV Proiect, Jeclared to the Wall Stret.'t filum.d. L;"d
,Jve us. It's the stupidest thing I've ever heard (lt~' ['rll.
\'oktng PIke may have heen the ongins of the multl,.Hcl
lite .Hchltecture In the Star WMS "hnlltdnt pt:hhk,
pw>:ram. Tekueslc's most ama:tng achle\eml·nt til ,l.ltl
h,IS ht.·t:n to displace the Stratt:glc Defense Inltl.III\L: .1'

l'lkes peak example of stupidIty.
Whdt: .\lcCaw and Gates could he JtsmlSSt:J ,I' tHI" III

the ,Jteilite ndd, Hu:d1es is wodd champion. -;IOCC: 1'II, ;
the Cl1mpany has put l07 commU01CaUl1nS ',itL:ll1te' lilt"

"rl">lt. With 1'1 In 1'1'14. this year shoulJ be Its l'I>.:,;~e't lhr
[n 1'J'J~. I"ell before the Teleuesic annl1uncemt:nt. [)lirr;n.11l

,mnounceJ the first versIOn of Spact:wav-.I S(,(,O mil!:, '11

tl"o"Jtellite system I1ffenng voice. data and vlde(l 'CT\lL:l'­
.IS a cuntnhuuon to "mtormatlon ;uperhl:d1w.I\·s"

In the rmdst I1f all the terrestnal uproar 'urn'Lllhil:~":

'uperhl01waymen .-\.1 Gore, fohn .\1Jll1nt: oi Tel g.•11 Ill' ,n,1
S1111 th ,It Bell AtlJntlc and scores of Ilthcr (C!c:" ,ll1d c ,Ii,! c


