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Dear Mr. Caton:

On April 13, 1995, Teledesic Corporation ("Teledesic") made a written ex parte
presentation to Donna Bethea of the Satellite Engineering Branch, International Bureau, by
providing to her a copy of the attached document entitled "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." See Attachment
A. Additionally, on April 14, 1995, Teledesic made a written ex parte presentation to Scott
B. Harris, Chief, International Bureau, by providing to him a copy of the attached document,
"Wireless Cable Allocations/Planned Allocations." See Attachment B. Both documents were
provided as part of the Federal Communications Commission's ("FCC") deliberations in CC
Docket No. 92-297 and ET Docket No. 94-124.

Pursuant to Section 1.1206(a)(I) of the Commission's Rules, an original and two
copies of this letter and its attachment are enclosed. A copy of this letter and its attachments
are also being provided to the FCC staff indicated above.

Very truly yours,
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Scott B. Harris, Esq.
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WILL CREATE A
WIN-WIN SITUATION
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THE SATELLITE INDUSTRY

AND
EQUIPMENT MANUFACTURERS
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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

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 BJROPEAN EXPERIENCE DEMONSTRATES THAT 40.5 - 42.5
GHz LMDS IS TECHNICALLY AND ECONOMICALLY
ACHlaVABU

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



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 "most important priDciple" of tile
Global Information Infrutructure ("GOU) "is to eDlure univenal serviee
so tbat the GO is available to aU memben of our societies."

Traditional wireline technologies are unable to deliver even the IIIOIt
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 ......... tile deployment of global, broadband sateUite system. wiD
IU1U"t that true univenal senrice is available at affordable prices to aU the
world's citize. regardless of geographic location.



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
resoW'Ces. People will be able to live and work where they want rather
than where corporations locate them~" Gilder, Teleeosm Ethersphere,
Forbes ASAP, Oct. 10, 1994, at 133, 146 (attached hereto as
Attachment A).

II. mE Ka BAND IS mE 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) wu allocated internationally for the Fixed Satellite Service
(nFssn).

Office of Science and Tecbnoloi)' Policy. Office of the President
("OSIP"): "international frequency allocations support Fixed Satellite
Service (FSS) in this ["the 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 system. an intriJuieally ctobal in scope and nqain a global
aUocatioD of speetrum.

The Ka bend 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 ("LMDS") is local
and does not require a global allocation of speetrum. 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. I

o If the United States faill 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 Admipisnmon ("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
difticult." 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 ocbcrwise 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 upHnk 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 rulemakiog, 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 bas
lain fallow." RuJsnakiDl to Ammi Pan 1 apt 21 of the CmpmiMion's
Rules to Rcdesipte the 27.' - 29.5 GHz 81M and to EstabUsh 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 concems over whether the propoeed LMDS and FSS
could share the 28 GHz band, the FCC estabIiIhed a Neaotiated
RuJemakinl Committee ("NRMC") in 1994 to determine whether c.
frequency sbariDa of the 28 GHz baDd bet".. the FSS and the propoeed
LMDS w. poIIibIe. LMDS oper'" aIIo tIIreaRDed to interfere with
another FCC iDidative, the estabIIIIuDent of mobile... systems.

NBMC: After thoroughly considerinl and evaluating numerous sharing
proposals. the NRMC concluded that none of the proposed solutions
were "deemed feasible by any combination of LMDS and FSS
~." Report of the LMPS/FSS 28 GHz NeJotiatcd
'8uIcppkj", Committr&. at 85 (Sept. 23, 1994) ("NBMC Report").

Bill Lutbcr. NRMC Faciljgtor: "My cooclusion is that the
analysis shows that [FSS am LMDS] sharing is really not
possible." Cnmmittr fajl, to Ame on Solution for Satel1jtc
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, ~ 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 statio~ and LMDS receivers throughout
the same geographic area". NRMC Report, at 8S.

o The Suite 12 and Motorola "sbarina" qreement is in reality a band
segmentation qreement and demonstrates the sheer mapitude of the
interference problem between LMDS and FSS.

During the NRMC, Suite 12 and Motorola signed a private agreemeDl
which provided for the contemporaneous operation in the 280Hz bIDd
of Motorola's Mobile Satellite Service ("MSS") feeder links aDd
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).

1be Motorola system will only operate two to three MSS feeder link
Earth stations in all of the United States. In tbeIe cases, the "sharing"
agreemeDl requires a 7S nautical mile separation of LMDS sites from
the MSS feeder link Earth stations. Even with this limitation it is still
requ.irecl that the return links accept barm.ful interference in MSS
tiequellcies.

Pursuant to the agreement, LMDS sites operatina in the 29.1 
29.S GHz band within a radius of 7S 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 Supportina Motorola-Suite 121CVNY 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 terms of the agreement, band se&IIlentation is
required; Suite 12 is prohibited from operating its subscriber
return links in any portion of the frequency band, i.e., 29. 1 
29.5 GHz, that Motorola has proposed for its feeder links.

o The "Bellcore 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 bas been able to evaluate it on the
merits.

o In contrast to LMDS, satellite can share with the nistlnl terrestrial
allocation in the Ka band - fixed point-to-polat microwave. However,
neither FSS nor terrestrial fixed 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 sbariq of the Ka band Is DOt poIIible, 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 ooIy 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 IBIDlber of service options
including cable television, direct broadcast satellite, MMDS and video
dialtone, at the expense of providinl two-way switched broadband
services to rural and remote parts of the United States and the world
that would otherwise remain unserved.

o ISS Deeds an iDtemationaI aIIocatioa enmmplldn. both uplink and
.......... spednim. The Ka band is the ooIy CUI'I'eDtIy available
ftequeacy band allocated intematioaaIly to FSS tII8t provides suIIIdeat
uplink and downlink spednim to operate a ..... bro8dband 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.

o 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 Designatiq the 40.5 - 42.5 GHz band ("41 GHz") band to LMDS in the
above 40 GHz proceediq and preserviq the Ka band for FSS wiD 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 Desipad.. the 41 GHz baud to LMDS in lieu 01 the 28 GHz band wiD
best serTe the public iDterest because it permits the FCC to accommodate
badl the ..IC..... requirements 01 LMDS and the FSS in separate bands
...!Nut ......-.ely atrecdnl the deployment of either service.

Tbe U.S. satellite industry will be able to continue to develop Ka band
satellite technologies that are being implemented elsewhere in the world
and IR beiDI tested by the National Aeronautics and Space
Administration ("NASA") today in the $1 billion ACTS program.

7



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 Chairman Reed E. Hundt, FCC, from
Chairman 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 compoDeDlS will
be fostered by designating the 41 GHz band to LMDS and preserving
the 28 GHz band for satellite services.

2m: "Maintaining consistency between U.S. frequency
allocations and the international community will avoid
coordination diff'lCUlties and will enable U.S. manufacturers to
compete in their respective markets on a global basis." OSTP
Letter, at 1.

o There is compelllaa support in the record to clesipate 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 iDdustry." NASA
Comments, at 4.

Boeinl Defense cl Space Groyp ("BoeiDI"): "Authorizing
LMDS at the 41 GHz band would create a "Win-Win" solution
where both services - LMDS and FSS - can coexist." Letter to
Cbairman 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 Soace 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 Cotp>ration ("Rockwell"): "Designating
the 40.S - 42.S 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.

Tele4esic 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 bro8dcast-type terlestrial 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 bas, 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.S 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 compariq the technical and economical feasibility of LMDS at the Ka
and the 41 GHz bands, the FCC should not employ a spectrally inemcient
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 PM video channel of the
kind used by CeliularVision.

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

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

o Even employina an anaIoI LMDS system arddtecture as the stllldlnl tW
comparison, the ~ority of commenten have shown that LMDS operation
in the 41 GHz band is technically and economic:aIIy comparable to such
operation in the 28 GHz band.

DudleY J aM: 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 bas been "neuual for a lema time
but [the FCC mlemaking] has been draggiDa 00. We'd like to see it
resolved because without licemes we're stuck." Dudley J ,hi Pro,posa1;
s'WUf, NJd LMDS Relet DiffmDdY to I a. Spectrum-SbariD&
Px"', Communications Daily, Apr. 3, 1995, at 3 ("Dudley Labs
Propal Miele").

,..

lJI( 'l''imiommunicatiOPS ABJlCY: "by any objective eJJ&ineering
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 Technolo&)'. 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.

Endiate Technolon Comoration ("Endiate"): "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 the same conditions as that propo~ at 27.5-29.5 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.

QE: "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.

~: "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.

StaDford 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 Pumuation
Characteristics in the 28 agl 4Q GHz fremJepcy Rapda for LMPS
J\Rp1icatioDs, at 1 (l99S).

Td*ic: "LMDS operation in the 41 GHz band is technically
compII'Ible to such operation in the Ka band and is readily achievable
from boIh a propagation standpoint and an equipment standpoint. "
Teledesic Comments, at 13.
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o 41 GHz LMDS will utilize the same cen 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 performance 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 performance 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.

QE: "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 pw.
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 cootimIe
present quality signals out of three-mile cells." GE Reply
Comments, at 5.

Hupes: "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...The CellularVision 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 cen, 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.
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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 Remt").

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 bas 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 99.7S% rain availability.
This is an inconsequential difference." Teledesic Comments,
Appendix A, LMDS is Feasible in the 4O.S - 42.S GHz Bawl, at
4 (Jan. 2S, 1995). "This is better rain availability then Hughes'
commercially successful DIRECTV service [99.7% - 99.8%
versus 99.7%]." 41 GHz Feasibility Rep>rt, at 4.

Stanford Telecom: Alternatively, for identical hub coverage,
for identical transmitter power and for ideDtical cell sites, "A
receiver antenna of only about IS 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, AMesSJ!'!Slt of
Relative PerfODDlIIGC awl Costs Between LMDS in the 28 GHz
and 40 GHz Bagl,. at IS (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 L,MDS 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.

(5

better frequency reuse at 41 GHz.

o 41 GHz LMDS equipment is available at costs sUabtlY biper tb8D. 21 Gila
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 bub are identical for both 41
GHz and 28 GHz operation.

Only the RF comp<>nents will change, i.e., RF portion of hub, hub
transmitter (TWTA or SSPA), hub antenna, subscriber antenna and RF
of sut.:riber receiver unit.

IJgjnIn I aN.: "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 1S%
to 20% more than 28 GHz components.

14



••

'~'.~j&,;;",',.

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
SiPplX components at reasonable cost." .Lincoln .Latw
Comnients, at 2. "These costs need not be prohibiti~ely higher

-~ ~ ...:.~on~;:bg,~==l~trrn~~~=~
:.~·.Z~,:"~ Labs C<?mments, at 1. "RF equipment cost will be higher but
". ~~' we bellve the higher costs will be ie&ementat':" 1sl, at 4.

. :::::-~': ..
~. Huap.·Electron Dynamie 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] can state with conviction that the tecbDolOlY
that would drive LMD5 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 u the bub transmitter and the RF
section of the subscriber receiver will initially cost more at 40
GHz. on the order of 20~ for tbese specific components which
will have little int1ueDce on the overall costs to install an LMDS
network." NASA Comments. at 14.

BUp: "LMDS at 40 GHz would cost about 1.0~ to 1.1 times
IS much as it would at 28 GHz." Hughes Reply Comments, at
~.

T'be 2O~ 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 O~ over time.

15



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
Germany
Greece
Hungary
Ireland

Italy
Liechtenstein
Netherlands
Norway
Poland
Sweden,
Switzerland
Turkey
United Kingdom

o EW'ObeD has been awarded a IkeDse to provide MVDS in a portion of
England.

The EurobeU system is divided into approximately 3S cells, with each
cell serving approximately I,SOO homes.

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

ADIIoa 41 GHz MVDS equipment will become available in production
quautities from Philips Microwave and GEe Marconi by August 1995.

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

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

16



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. -'-'

A number of other bids for MVDS franchises were submitted in the
United Kingdom at the end of March 1995.

.1-

o The cost of 41 GHz MVDS equipment is 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 ComlJJllDjgttions Aaency: "The whole concept of 40 OHz
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

VDI.

o

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

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

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

TIlE 28 GIIz PROCEEDING MUST BE CONCLUDED PRIOR
TOWRC-9S

At .......tIy eoDcluded 1'" CODfereace Pnpantory Meetina, foreip
deleptiou were critial of tile Ullited States for no. eouideriJll a
domestic terresm.1 allocatio. ia a bud atobdY aDoated to satellite
services.

17



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

o Tberefore, it is imperative tbat tbe United States conclude tbe 28 GHz
proceeding prior to WRC-95. Failure to do so will jeopardize tbe United
States efforts at WRC-95 to secure an adequate allocation of spectrum for
non-geostationary satellite systems.

18
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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 CTOwding the slo.es. ..

.....HUS STEVEN DoRfMAN, president of telecommwu·
catIons and space operations tor GM Hugh~the

colossus at the satellite industry-warned the
world of a new peril in the skies. Planning to
launch 840 sateUites in low earth orbits, at an
altitude of. 435 miles, were a gang ot cdIu·

lar phone Jocks aM~cer hackea from Seattle gOIIlg

under the name 0( ~i~. Led by CraIg McCaw and
Bill Gates, they w~1lldBinI onto ius turf and threaterung
to rum the neighborhood.

You get the Image of the heavens darkerung and a new
Ice Age loommg as more and more of dllS low-orolt lunk
mcludmg a total of some 1,200 satellites from Motorola's
IndIUm, loral·Qualcomm's Globalstar and Teledeslc,
among other LEO proJects-accumulates m the skies. Ultl·
mately, from tlus point of VIew, you mIght imagine the
clutter of LEOs ecltpslIlg the geostationary Orolt Itself, the

Forbes ASAP

so-called Clarke belt, some 21,000 miles f,mher out
Named after science·fiction guru Arthur C. Clarke, the
geostatIOnary orbit IS the girdle and firmament at the
Hughes empire.

In an amcle in Wireless magazine in 1945, Clarke tust
predIcted that satellites in Orolt 22,282 miles \3':;,Sf,Q kllo
rnt:tt:rsl above the equator, where the penod ot reVO[Utllln [,
2~ hours, could maintain a constant devJtlOn JnJ andc
trom anv POlnt on Earth. In such a tued Grblt, a JCYlLC

(llulJ remam tor decades, recelVlIlg SIgnalS tram d transmIt·
ter on the earth and radiatmg them back across comment,

The Clarke orbit also posed a problem, howevt:r-thc
Inverse S<..juare law tor SIgnal power. Signals In space Jttcn
uate In proportion to the square ot the dIstance they trJvcI
ThiS means that communications with satellites 22.000

mues away typically reqwre large antenna dIshes ias much
as 10 meters WIdeI or megawatts ot tocused beam powt:r

Now, however, a new satellite mdustry IS emt:r~ln)l;,

based on gams In computer and mICrochip technol"..,",
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,tnn(lunun.I: thi.: exranSl(ln <It It' "r.ILlW.I\· -"teillt~· "-tLl'!1
then rlanni.:J t(lr ,-:"rth :\mcnca al"ni.:. tIl c<I'C'r th<: lntlrl
..;[(lhe Thl'n, 111\'okln~ tht: absolutt:: rnomv (urri.:nth
.:r.Jnti.:J~lostJtlOnarysvstems, HugIll'S askt:d tht: Fl'Jeral
LllmmUnIlJtlons Commission to block Tl'kdt::SlC Lnmdv

Iw ,1,,1)..'J1mg SI'Jceway the full tlve glgahert= I lt 'r"unlm
tnti.:miltHlI1all\' aval1able In the Ka band,

On .\1av 27 , Dortman summoned the upstarts, Craig
.\\leaw ,md Ti.:kdeslc PreslJent Russell Daggatt, to

HU,I:hes headquarti.:rs In Los Angeles tor a tJlk. Busv with
.\11lrosotr-the Redmond, Wash., company that In l ';l~n
tt::rnrorardy surpassed -the market value ot Gl'nerat
.\1otors-Tdedesic partner Bill Gates \hd nor make the
tnI'. But as the epItome ot the personal computer Indus·
try, hIS presence haunted the scene.

Together WIth Spaceway chid KeVIn .\1cGrath, Dort-

man set out to convince the Seattle venturers t(l~I\'e lip
thl'lr ioolhardy scheme and Instead 10m with HUd1l" to

the nine SoItellites ot Spaceway. Not only could Spalt:I\,I\"
nme satellit\.'S cover the entire ~obe with the ".lmL 'l'r.'·
lles thilt Tdeueslc's ~.w satellites would pronJe, "p.lll·
\liJ... could he expanded Incrementally as demand cmerl:Ld.
lust lott another H~es satellite. Indeed, SpacewJ\'s Ulti

mate s\,stcm envisaged 17 satellites. With "t::very lornpo.
nent proprIetary to Hu~hes," as Dorim.lO .,JIJ, tht:
.,.ltdhtl.'S only cost some S150 ml1lion apiece. B... (ontrJ.,t.
most ot the SY bl1lion Te1edesic system would h.l"'t: to he
launchl.'\l hdn~ ~ohal services could he)nn,

:"onethcless, the new LEOs milrked JS del.:ISlvt: ,I [,rl:,lk
1Il the hIStory ot space-based commUOlCiltionS .IS thL 1'\'
rerrnt:nted In the hIstory ot computln~ .\\"r~'11\d

T~'kde:m; would he the only LEO tully tO~;USl:d lin ,.. r.II1":
lomputt:rs-the tmt truly "!dobal Intemet.·' as \kC.I\\ ,
Ille preslJent Tom Alberg depicted It, It hun...:' 'r.ll':
lllmmUnlCiltlonS olt lilst IOto the a~e III Ul'lI'lUI t. 'lI'
mllrOl.:hlp IOtellijtt:nce, and It bnngs the lilw III the Inllf'"
~~ l.,m mto space commurucatlons.

It \'ou enloyed the New World 01 Wlrelc:ss lin tilL
,~ounl.1-wlth ItS tierce battles between ~llmmU",\:.ltl"n"

.,t.lnJan!s, teCMIW KenlUSCS, giant comJWUI.~. Iml"·tuIIU"
entrepreneurs olnd industrIal polmclans \,n thrlc
lllntlnents--you WIll relish the repnse hundreJ.'l JnJ ,,'\ ..'n
thllusJnJs ot mlk'S up. LJunchinll; TdeJe.:~Il.:, .\kelw .II1J

Ar...... for a talk. M......... Bin OatM of Mlcroeoft,

a CCM'IIPIN'Y that in 1H3 temporarily surpa.... tM

nwrket Vlllue of~....I Motors,~.. owner.

May 27, Dorfman summoned the upatllrta,

McCaw and D_1Itt, to~~rt.,. In Loa

MGILDER'S TELEc

\

Th~"ed\ .lnL<:' ,J! 1<1\\' th<: U'e Ilt (l lmract hanJ~l'ts \\lth
,mall ,m.m .mtel1l1.IS that (In ([Jlk IllW eJrth \'rblt 'Jtd·

lltt:s "WLLI'm~ alross tht: ski~s at J 'rl't:d <It 2;()OO kdo
mt:ters an hour at a vanety ul altItuJt:~ hLt\\et:n ;00 .md

l,-WO kllometers above the earth. Rou01.lv 6() tlmt:' nl'.Jrl:r
than "::l'l )statlonary satdlnes. LEOs tlnd thl' Im'l'rSe 'cjUJrl'
law wurkmg In th~tr tavor, allowing thLm to llttl'r tJr more
(Jraclt\', (ht:aper Jnd smaller antennas, or some wrnhlna
tH>n III hoth Rrl':lkln,I: (lUt (It the Clarke orhlt, these ,vs
terns v,l,th' eX('.lI1d th~' t"ul avadahle room tor 'rJli.:·hasLd
lornmUnIlJtlOns ,"'i.:iH.

It IS mdeed I'os~lhle to "crowd" the Clarke helt-a rela-
tlvdy narrow swath at a
sin~le altitude dIrectly
above the equator. But
even thiS swath does

not become ph\,,;/(I//I'
lon~estt:d; colliSions In.:
no problem. The Clarke
hclt hecomcs lrowded

hi.:laUSL thi.: .Ibtllt\, 01 .lntennilS on the W'lund to Jlscnml
nJte among satellItes IS hmlted hy the SL;:C ot the .lntenl1d.
SrJli.:W,I\' .md Tt:kdi.:"ll hoth plilIl to use the Ka hami ot
tfCI.jUi.:nLlt:s, het\\'Len I" gl~ertz ilnd 30 lQ~ert:, or hiI·
!lons "t lHks rl:r "i.:cond, [n this band. ~asonahly SI=I.'\l
,mti.:nnJS 66 li.:ntlmeters wide can distUl~ish ~twecn

.~t:ostatlonar\' '.ltd!ltes two Je~ apert. Thilt'S ,>orne:~
lTIlles In thL CI,lCki.: helt. Thus no rhysic.u crowU1nlt. But It
lTILans th,lt thi.:re .Ire onl... .1 toW ot 1~ Clarke sluts tor K.1
band JL\l\:eS, U1'1~ '. space over oceilIl5.

LH )', he1w,,'Vcr, l::ilIl he iln\'where hctween the
~·.Irth·, ,ltl11( ".~,ui intense rildliltiOn (JlIcd
the \',m :\1 v. ""':pt ot l.:rowilinjt ~oml:s
.Ihsurd m t ,. '~ .... ut elevations tor mo\'m.:
"rhlts thilt ,*,:;00 Ilk. prt or less. Thus the.! I
rrop<lsl'd orhltal planes lit Tde~~lc OCl.:Upy J wtill 01 10
ktlornl'tt:rs I II .dtltuJl' .-\1 thIS rate, "0 Ilr mo~ Teledl:sll.:
.,\,sti.:I11S, lllll1rn'lIll.: '" ,mi.: (,,;,tm .;,Jtclhtes. lould comtort·
Jhl ... tit 1Il low ':,lrth orl'llts.

:"oni.:thekss, It W.IS deilr thilt the LEOs, one way or
another, WLre (rowJm~ Hu~es, Huldles ~ommand5 '>atd·
lite systi.:ms or rWll:lts that ~omP'=te WIth evl.'rv one ot the
LE(1s HUI:hi.:s r.:'rpnJLJ til the threJt ot TdeUeslc hv
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Gll..OER·S TEl..EC Y
Gates \\'crc e'xte'nJLnl; banJwldth abundanc~m earth
tnto space Ol'lservers. howewr. olten Jill nm ltke \\'hat
thc::y heard.

Bad P..... for lWo Billionaires
\ oR Y .;;) ()m~, the media is taken lw the nOWln tit

technolo)O' as a morality talc. (n place ot al,'Tlp
plOg S.lga ot unJustlv obscure gt.'Oluses t:nnchlOg
the worlJ hv their heTlnc creatlvltv 10 the teeth or
uncomprt:henJmg bun::aucrats .lnJ politiCIans, the

..... meula treat technology ventures as a school tor
scandal. We have mock exposes ot computer hype, monop
oly, vaporware, vJruses, Intoscams, netporn, secuntles
"fraud" and deviously undocumented sottware calis. Pun
ilits ~bble endlessly about the gap yawnmg between tht:
mionnatlon rich and the inionnation poor, thus consi~mg
themsdvt:s undeniably, amid many Yawns, to the lattt:r
category. Whde American market share climbs near '0 01

0

in computers, networks, sottware and leading-t:dge semi
conductors, analvsts furrow tht: brows at the Atlantlc
Monthly with tales of farset:lOg foreign teams, spearheaded
by vislOnary government offiCials, captunng the markets ot
Amencan cowhoy capltahsts. They spu~1 unplauslble vams
of rough-mtnded trade wamors prymg o~n the laws ot
fapan for Tovs .. R" Us, c!osmg down VICIOUS Korean ven·
dors ot low-pnced dynamic RAM.s, or blastmg throu~ hilT·
ners to U.S. tclecom gear in the Tokyo·Osaka comdor,
savmg the day tor Motorola's soon-to·be cobwebbt:d facto
nes tor analog cellular phones,

One of these sa~s be~n early this vear with two St:at·
tie bJllionam:s. McCaw and Gates, allegedly boarJJnll;
,\1cCaw's sb:k yacht and gOIng on an ego trip. With
,\kC.1W pHChlOg 10 an early mckel, and the boat. am!
Gates hOIsting hiS name as a sall, the twO tycoons se.:meJ
to sweep away from the shores of ratlonahty, as the m\:Ju
mid It, lOto a sea of microwaves ..nd arsenic. SpiJuung uut
Tdedeslc to hudd an mtormation supertughway in the sky,
they proposed to strew the heavens with ~..ao satellltl:s.
plus :-q spares. :\11 would whirl around the world "It ..

heIght at 700 kIlometers I~\." mJ!esl, US~ what they toW
the FCC would be some ~OO ml11ion gallium arsemJe

mIcrochips to Imx tteq\X!\ClcI. a-wecn 20 "md (,() lOKi
hl.:rt: from som.:l~~y omtennas. The entire
proJect seemed.~ with giphert: and gl~abucks.
'We're oilndwillllt ....," 5IlYS Teledeslc PreSIdent D~tt,

In case the Il"c of the: sponsors faded to ket:p the S\'5

tern radJant and ;aloft. iuelinIJ It ..!to would be a roul Iii
I~.OCXJ battenes ted by thlO him solar collecton stretchl~

out behlOd the ..atelltte 'bmJs" lo some 1.'0 ~UilR: 1010
meters ot gossamer wmgs. Wor~ .It ~"o dficlency, thl:SC
cells would collectively generate 10 me~watts at power,
enough to hght a small City, but, so the critlCS said. lOsui
hClent to reach Seattle at microwave frequencies In the
r<lJO. IThe Tdeueslc trequencles are reaJHy db50rhed bv
water 10 the alr.1 Tu manal/;e the e1ahorate mesh of tast·

r·1cket c( lmmUn\CJtllln .. .Im( >nl; {he' -,Ite:i lie - dhi ~r, 'unJ
krmlnJls. the (lIn~tcll..Itl(11l \\ (lul,l bc,1t -"I11c >211\ 1\)

Imp,; \'r mdlions ot mstructlons per 'e't.:( ,nJ, \,t ',ldLJtl\ '11.
harJ mlt.:wprnCt:ssors ,md a tn1llOn hyres (lr ," "t rJJ·h,lrd

R.\.\\. In dtect. Teledeslc would be lallnt.:hmg Into ,pJt.:e'
lInl' ot tht: world's largest and most expensIve m.\ .... \ve'l\
parallel computer sYstems.

\t a mere S9 hdlton, to he put up hv Inte'tt:sted
InHstors, Tcledeslc's lawvers rold the FCC. the ptlee
would be a har~m tor the U,S. and the world. IBv ((lntrast,
r.:urrenr plans call tor S I~ bIllion lust to [.IV tiber tor LOter·
active n' 10 Cahiorrua.\ But tonner Motorola, now K()dak,
chId George Fisher-tresh from pondenng numbers tor the
apparently sImilar mdium prolects-suggested that S-«J hll,
lion tor Te1edcslc would be more hke It. iTc1cJcslC hau the
Improbable result of making Indium's f,(,·satdltte plan.
greeted m 1990 w1th much ot the scorn now laVlsheJ lln
Teledeslc, seem modest.! fust rocketing the H-«J ~.Itdlltes

IOto orbit was said to entail a successful launch I.:\'erv
week tor a year omd a half at a time when hOIsting satel
lltCS IS stili a precanous and sometime thmg,

Evt:n Ii Teledeslc succeeded In getting the thinit' up, S4J

IIthcr SClentlsts sUAAestt:d, the satellites would then ~
Lmpaled un some 7,OCXJ pll~ces of space debns In the dlcl
,>cn ornlts. In any case, so it was Widely reported, 10""
wlluld fall every year, some tumblm~ out 01 nr otn.:rs
JI1tntng the whirl ot litter, where they would fiy' tn
Impale the remainder of the satelhtes and the n:mnant~ ,.t
the two bdhonaires' reputations,

Surely these sages know that by the ycar ~cm \\ hC'n
the svstems would be up and ruMI~ the world \\ III \1\..
~Wlmmtng 10 fht: bandWidth ot "lnfonniltlOn '>llpl.:rhll,:h·
wavs." Why suppon this laVish launch ot technolol.,'\ tt 'r .1

commurucatlons system that would he dwarted OV t.:.lpar-t1·
ItlcS already dl:monstrated on the KlOund;

Summing up a near-consensus oi cntiCS. fohn I'rh'
Jlfcctor of the Ft:tieration ot American SClentlst!" Sr.I':c
(,ollcy Proiect, decl~ to the Wall StR.'\:t loumal. C,,J
~.Ive us. It's the stupidest thing I've ever heard lIt" I'n ..
mktng Plkl: may have been the o~s ot the mult1',.It~I,

!ltc architecture 10 the Star Wars "bnlliant pennie,
rro~rJm. TeleUcslc's most amazing achIevement tll \I.'I~·

h.I!' neen to displace the Srr.Hcglc Ddense Inttl.1t 1\ l' ./'
Pikes pl.:ak example lit stupiditY.

While .\\cCaw and G<ltt:s could be Jisml,>!'Cd a.. IHI" m
the ".Itelhtt: tll:ld. HuKhes IS world champion. Stnl.:C I')f,;

the I.:omrany has rut 107 communications '.Itc1litt:.. IIltll

(Ir!'llt. With II} lJl 1\}'}4. this year should hi: lt~ hl~C ..t ~\cr

In I'~H, well bdOR the Tcledeslc .1IU1oum:cment, l) 'rt111.111

announced the fine VCrsion of Spacewav-,I $MO mlllr,·n
tWII-s"uellitc system oftenng VOice, data anl! \'Id\.'\1 "Cl'\Kc"
as a contnbutlon to "iJlionnation superhIKhw.1vs."

In the muist of all the u:rrestnill upruilr ,urr(\lIndm~

~U~rhldtwilVl'lWn Ai Cure, John MaIone ,If Tel. Ra\ m•.n,1
SmIth ot Bell Atlomtlc and scores ot "ther tdlll .md c.Ii'1.:
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magnates, however, no ,me f'dlJ much
Jttenuon to Hughes.

Then came Gates and McCaw with
Teledesic and claims of 20 millIOn
potential subscnbers, two millIOn
sunultaneous connections, billion-bit,
per-second "gigalinks," bandwidth on
demand and an array of other features,
all advertlsed at a cost for Spaceway·
type services nearly three times lower
per bit per second. Everyone nouced
Teledesic.

At the end of July, though,
Hughes raised the stakes. With suc,
cessful launches under way in China,
Brazil and French Guiana to provide.
exclamation points, Hughes made a
new submission to the FCC, extend·
ing Spaceway into a nine·satellite
global system costing S3.2 billion.
McGrath plausibly claimed it could
be in place long before Teledesic and
offer nearly all its functionality at a
third of the price.

Already planned to be in place by
1998, however, were !eVe:ral adler LEO
projects, led by Motorola's Iridium and
Loral·Qualcomm's Globalstar. As
mobile phone proiects, these systems
could not readily offer service at T'\

data rates. But their sponsors prolTUsed
availability for simple E·maH, faxes
and paging.

By mid·1994, Motorola seemed to
command the financial momentum.
The company succeeded in raismg
some $800 million in equity invest
ments from companies around the
globe, including Lockheed and
Raytheon Iwhich would build the
satellites), Great Wall of China and.
Khrunichev Enterprises of RUSSia
(which together would launch a thlld
of them), the Mawand Group ot
Saudi Arabia lwhich pitched 11\ S120
million I and Kyocera, MitsUI and
DOl, which toaether put up another
S120 million. IKyocera will bwld the
dual mode handsets for Japan and
DOl will sell and service them. I On
Auau- 10, an Indian consortium pur·
chased a 5% stake and a seat on the
board for S38 million. Motorola
claimed its share of the eqwty was
dropping to 28.50/0 , well on the .....av
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