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to the companv's fInal target of IS%. Motorola estimates
that much of the additional S2 bllhon m the plan could
come from debt secumies and loans.

Iridium's attractions are impressive. It provIdes UblQW
touS global phone service at a premium pnce wah little or
no dependence on local terrestrial facl1iues. In urnes of
disaster or political crisis, or in places with sparse or unre
Hable local service, the system can route calls among the
66 satellites in space bypassing all infrastructure on the
ground. For an eHte of government offiCIals and corporate
figures operating in remote areas, the availabiliry of Ind
Ium should be worth the money. A bold and viSIOnary
concept when it emerged in 1987 from a team in the com
pany's satellite systems engineering group, it endows
many regions of the earth with voice and limited data
communications for the first time. For example, it actually
focuses on polar domains, such as parts of Siberia, poorly
served by other satellite systems. Kazuo Inamori, the ven
erable chairman of Kyocera, also believes that Iridium will
be popular 10 the 60% of territorial Japan not currently
covered by cellular.

"Give Us Spectnam, Let 0thenI FIght"
O:--.lETHELESS, BEYOND the bold and ingenious
concept (Daggatt calls lrid1Um "the real pio
neer of LEOs"!, the system suffers from tech
nical flaws. Were It not for Globalstar, perhaps
these flaws would not have become eVIdent
until after the 66 birds were aloft. A far sim

pler and cheaper solutIOn, Globalstar uses 48 satellites
with no links between them. Each functions as a "bent
pIpe" transponder, receiv10g SignalS from a phone on the
ground and pass10g them back to any gateway within the
satellite's I,SOO-mde-wide footpnnt, hnked to locally
available telephone networks. Because Globalstar uses
local phone systems rather than bypassing them, the sys
tem has been able to raise a total of some $300 million 10
support from Alcatel, France Telecom, Vodafone (servmg
the Uruted Kingdom, Australia and Hong Kongl, Airtouch
US West, Hyundal and DACOM m Korea, Deutsche Aero
space and Alerua.

This amount may seem small beside the billion raised
by Indium. But Globalstaf has capital costs lat SI.8 billion I
one-half lndium's, clIcuit costs one·thlId Indium's, and ter
mmal costs \at $7S0 eachl one-founh Indium's. With no
intelligence In space, Globalstar reItes enmely on the
advance of intelligent phones and portable computer
deVices on the ~()und; It lS the Ethemet of satellite archi
tectures. Costmg one-half as much as Indium, It will han
dle nearly 20 tlrnes more calls.

The advantages of Globalstar stem orily partly from ItS
avoidance of complex mtersatellite connections and use of
mfrastructure already m place on the ground. \1ore impor
tant IS Its aVOidance of exclUSive spectrum assigrtrnents.
Onginatmg several years before spread-spectrum technol·
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ogy was thoroughly tested for cellular phones, IndIUm
employs tlme divislOn multiple access, an obsolescent sys
tem that requires exclusive command of spectrum but
offers far less capaciry than code divislOn muluple access.

Like conventional cellular or radio transmissions that
differenuate signals by time slot or frequency, TOMA
sh.:uply resrncts the reuse of spectrum in nearby cells. By
contrast, COMA is a form of spread-spectrum communica·
tions that differentiates signals by a spreading code and
allows the use of the same frequencies all the time, every
where. Just as you can reduplicate wireline spectrum
merely by laying another fiber, you can now manufacture
new spectrum in the air merely by breaking large cells into
smaller ones.

Among some six companies seeking low earth orbit
satellite approval from the FCC in 1993, only Indi~ used.
TDMA, requiring national and international bodies to pick
It as a winner from the outset and assign it exclusive
spectrum. By contrast, in a majority report issued to the
FCC on April 6, 1993, COMA companies in the U.S.,
mcludmg TRW, Loral-Qualcomrn, Celsat and American
Mobile Satellite, could all agree to share spectrum and let
the market choose winners. A Motorola lawyer explained
to Space News, "Give us the spectrum and let the others
fIght for whatever's left." In the face of alternatives with
no need for exclUSIve spectrum allocauons, Iridium could
fly only if it offered radically superior performance or
capacity. But TOMA dooms it to generally inferior
performance and capacity.

Unlike TDMA systems, which can "see" orily one satel
lite Signal at a time, COMA handsets have "path" diversIry,
usmg "rake receivers" that can combine a number of weak
SignalS into an intelligible stream. Indium and other TDMA
systems compensate by using more power. But no practical
amount of power can propel a satellite signal through a tm
roof. And excess power means larger handsets or heaYler
satellites. Indium satellites together use 80% more power
than Globalstar's, yet employ antennas nearly tWice as
large and offer 18.2 times less capacity per unit area.

Teledesic also suffers from the use of TDMA. But
Teledeslc's T·[ capabilities would compensate with
IOO,ooo tlmes more bandwidth and With a bit error rate
that can accommodate the new fiber standards such as
SONET·ATM Isynchronous optical network/asynchronous
transfer model, which send packets without retransmis
sIOn. The issue is whether these features can Justify the
politIcal, firlancial, and performance costs of using a modu·
latlon scheme-TDMA-that severely limits spectrum shar·
109 and path iliversity.

So what IS this, another saga of hubris on the informa
tlOn super·highway-to go with the Raymond SmIth-lohn
Malone follies? Perhaps good new ideas are harder to come
by as company revenues grow into the billions, and Gates
and McCaw dismvest and diversify as fast as they can from
thelf Increasingly cumbrous vessels of wealth. HaVing

Forbes ASAP
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recemlv passed the hlllIon-dollar mark
In his systematic process ot diSinvest
ment from :Y1icrosoft-he retains SK
billion or so-Gates at times seemed
embarrassed by his link to thIS gIgantIC
proiect. He told us It was too early to

wnte about Teledeslc.
No, the story is In fact more inter

esting. Impelled by the onrushing rise
In the cost·dfectiveness ot individual
chips compared to multlchip systems,
the Law of the Microcosm dictates
decentralization of all informatIOn
architectures. During the 1980s, thiS
centlifuge st:t'W:.luhe mainframe com
putet: establishment of mM. During the
1990s, the personal teleputer, sum
moning and shaping films and files of
images from around the world. will
collide with the centralized establish
ments of n' broadcasting. At the end
of the century, Teledesic and the other
LEOs will usher in the age of decen
tralization in space.

From this pOint of view, Gates's
participatlon becomes more readily
intelligible. Gates seems always to foj·
low the microcosm wherever it leads
A vision of software for decemrah::ed
systems of personal computers Ininons
everything MIcrosoft does.

In 1994, for example, Mlcrosoit
made an investment In Memcom. a
wireless terrestnal system that supplJes
links of up to j6 kilobits per second to

portable computers or personal dl~tal

assistants. Within cells, the dences e.ill
communicate directly With Ilne
another; outSide the celL Metrlcom
routes its calls through an expanJ.Jhlt:
mesh of nodes each the sIZe ot d shoe
box and costlng less than S1,oon
Based on spread- spectrum technology
the system operates dt power !t.:\·c!s
low enough to aVOId the need tor FCC

licenses. Yet It can be expanded to

metropolitan-area dimenSIons
In many respects. Teledesic IS '1et·

ricom In the sky. It is focused ,In
computer communications It routes
packets by the most converuent pdth
through a mesh of nodes. It IS hased
on microprocessor technolo~ ,Bmh
Teledesic and Metncom pldn \l)

employ devices from Motorolas ('.'In)

Fornes :\S:\P
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tilmll\" I :\5 Giltes explams the system: "Some tunctIOnS

arc most dflclcntiy pertonned hy large numbers ot small
processors working together, rather than J tew !Jrge ones"
The entire new generation of low eJrth orhlt sJte1hte s\"s

terns relies on this centrifugal force of the mJcrocosm
It WJS not supposed to happen thJS way. fust as Grosch's

LJW of the computer industry Implied that computer power

rose bv the sl.juan: ot the COSt, there WJS a Similar law ot
the satellite industry that held satellite effICIency to be pro
portIonal to SLZe. In J popular text, "CommurucatIons Satel
lite Systems," published m 19 78, fames Martin CIted an
.-\T'"T studv showmg that lust SIX satellites could carry all
the long-distance traffic from the American contment; no

i)bel. optics would be .neci!§SiU)l.: "Jhe next major thrust m

;;:~:,,, -~:~c:=~s~~,?,n:o~ee~::~e~~~
ing creation of "massive hardware" as heavy as several tons
and "immensely powerful satellites with large antennas
beaming as much inionnation as we are capable of using to

our rooftops." Many satellite advocates, led by .-\rthur C.
Clarke, viewed WIth Impatient scorn the expensive terres
trial systems that somehow forestalled the maruiest destmv
of big hirds to rule the world of commurucatlons,

Bringing the Mlcrocoem to Spece
:-,; 1994, THE BIG-BIRD DREA.\I stIll flounshes m Space
way, the Intematlonal consortium Inmarsat, and the
new launch thiS summer ot direct broadcast satellIte
technology hy Hughes's DmcTv, Hubbard's USSB,

TCI's Primestar, Jnd Rupert Murdoch's Impenal sys
tems m Europe and ASia, Using centralized satellites

m geosynchronous orhIts, DRS IS the ultimate broadcast
medium, reJchmg hlllions of potential customers at the
cost of reilchmg hundreds of thousands through cJble-TV

'-vstems. But these geostJtionary satellIte systems sufter
from the same flaws as mJInirames: sclerosis by central
L:atlOn. At a tIme when customers want the chOIce, con
trol, convenIence and Interactivity of computers, the hlg
bads otter one-sl:e-tlts-JII programming at speCified
tlmes, wnh little ahtlnv to control the flow or mteract
wnh It.

The r~'ill ,howstopper m the long run, though, IS d

na,~ing halt-'econd time delay tor Clarke orbit Signals
Raj enou,~h tut voice, a half-second IS near etemItv tor
cllmputer C{lmmumcatlons; tor the ltving-room and desk
top supercomputers of 2001, a half-second delay would
meJn glgahvtes ot mformatlon to be stored tn butiers
While Cllmpames JCross the country, trom Intel to DigItal
EI.jUlpment, an: rushing to market wnh cJble modems to
,lliow computer cnnnectillnS to CATV coax, geosatellItes
rL'mam mostly computer-hostile. Even WIth the new dIg
Ital cosmetics ot DBS, geosynchronous satellites Jre a last
vestige llf centra!l:JtlOn m J centnfugal world.

By contrast, Tdedeslc hnngs the mIcrocosm to space.
Rather than gamIng econnmIes nt scale from usmg a tew

1-1-+

huge satellites, Teledeslc gams CCOn(lmle'- Ilt 'cdc hy
launchmg JS manv small birds as pOSSIble Based {m ['eter

Huber's concept of J geodeSIC network-a mesh llt pcer'

cquJHy spaced apart ltke the nodes In J geodeSIC dotne

Tcledeslc IS not a hIerarchy but a heterarchy, DIStrlOut

Lng the system responSibilities among 8ol0 autonomous

'Jtellites dimmishes the requirements, such as message

throughput and power usage, for each one. Budding
redundancy mto the entire constellation, rather than
wIthm each satellite, Yields higher llverill reliabilIty,
whIle redUCing the complexity and pnce of eJch unIt.

As Craig McCaw explaInS, "At a certain point, redun
dant systems create more complexity and weight than
they are worth. Rather than haVIng each satellite a ~ .. 7 m
the sky with tnply redundant systems, we have hundreds
of satellites that offer self-redundancy." EscheWIng the
Hughes philosophy of "every component propnetJrv to

Hughes," Teledesic will manufacture and IJunch a IJrge
number of satellite peers, using off-the-shelf parts when
ever pOSSible, This approach also provides economies ot
scale that, Jccording to a study by bnlliant peohles con
tractor ,\-1artIn Marietta, could lower umt costs by a tac
tor ut one hundred or more.

rust as microcosmic technology uses mhmteslmal illW
puwered transistors and puts them su close together that
thev work taster than large hIgh-powered translstm,
Teledeslc sate1!1tes tallow the rules ot low and slow
Rather than one bIg powerful bird spraymg SIgnals acrllSS
contments, Te1edesic offers SolO, programmahlv targuahle
at smaH localitIes, fust ol35 mIles out, the delav 15 mea,
ured In milliseconds rather than half-seconds.

The total computing power and WJttage of the c{m
stdlatlon seems large, as is needed to sustJIn a y( l[ume
ot some two millIOn connections at a time, tour tlmL"
SpacewJy's capacity. But WIth other !Ink teatures equ,d
hetween 1,226 and 3,54,'; times more power is needL'J ttl

Cllmmumcate with a geostationary satellite than With ,1

LEO.

PerhJps most Important, unltke IndIUm, TR\\',

Odvssev, and Globalstar, Teledeslc trom the ,)utsct h,h
rar.geted the tastest-growIng market of the future (I1m
munlCatlOns tor the world's 12.:; mIllIOn rcs. now ,gro w 

Lng '-ume lOo,o a vear. And Tcledesic has corru~th'

ch()sen the technology needed to extend c()mputer net·
works globally-broadbJnd low earth orbn '-atdlnes The
reJl Issue IS not the future of Teledeslc hut the tuturc ot

Indium.
In the short run Indium's voice serVIces CJnnot Cllm·

pete WLth Globalstar's cheaper and more mbust l[)\\-\

,vstem. But Ln the long run Indium could he trumped r\
TeleJeslc Although Teledeslc has no such plans thc'
Lncrcmental cost of incorporating In "L" hJnd tunseel \cr
m T eledeslc, to perfonn the Iridium tunctlons tm \Olce
would he lust 10% of Te1edeslc's totJl {ludavs, I1r le",
than 51 hilllOn ,compared WIth the 534 hIllton 1l11tl,d
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Qlobelstar is the easy winner for current offering of mobile
phone services under a COMA regime of spectrum sharing. But
Tetedesic can add phone services to its broadband computer
system. Over time, Teledelic's 840 satellites will outperform
Globalstar's 48. Big question: When will microchip technology
advance enough to allow broadband applications over COMA?
When that happens, Globalstar has a shot at the grand prize.
Iridium is both too expensive to compete in mobile phones
and too narrowband for data. Today's champ Spaceway is
maturing. Big winner for the next decade is...Te.ede.ic.

capital costs of Iridium!. But 840 linked satellites could
offer far more cost-effective service than Iridium's 66.

Iridium's dilemma IS that the complexities and costs
of its ingenious mesh of intersatellite links and switches
can be iustified only by offenng broadband computer ser
vices. Yet Iridium IS a doggedly narrowband system
tocused on voice.

[mhum eventually wUl have to adopt Teledeslc's
broadband logiC and architecture. To protect Its ,dohal
lead In WIreless communlcatlOns and equipment.
Motorola should jOin with Te1edeslc now, rather than
later. WorklOg with Lockheed, MotlJrola IS maklOg
impreSSive galOs 10 satelhte-manutactunng technology
Supplying both handsets and space gear tor computer net
works, Motorola could tum ItS huge IOvestment ot tIme,
money and prestige 10 IndlUm mto a dramatic glohal
coup 10 wireless computer services. As part 01 a hroad
hand system, Indium could still hecome a superb hrand
name tor Motorola. But persist109 10 a narrowband strat
egy 10 the name llt aVOldlOg Teledeslc's larger 100tial
costs, Motorola's executives Will end up IOfhctlng senous
strategic costs on the company.

Most ot the tamous obJections to Teledeslc are based
on Ignorance or mlsInformatlon. Launch aOXletleS spnng
chiefly trom the CEO expenence. LEOs are 60 times
neart:r and hetween a t,'nth and a thIrd the weight
Teledeslc satellites are deSigned to be hOIsted In groups 01

eight llr more From Great Wall In ChlOa to KhruOlchev
In RUSSia, compames around the wurld wIll soon he ClJm
petlng to supply low-cost launchmg taCllitles tor the sys
tem. Orbital Sciences, an entrepreneunal derVish near
WashIngton's Dulles Airport with some S190 mIllIOn In
revenues, has developed J low-clJst method lilt luttIng
groups ot LEOs trom an ..:dJpted LlJckheed 1011 Tnst.u

Other teJrs Jre '1m dar! y' tallaclOus. Teledeslc wd I
work hne In the raIn because the high mlOlmum vertical
Jngle 1.+0 degreesl lJt ItS sJtellite !Inks trom the ground
reduces the portion lJt the path exposed to water to a
manageable level. By contrJst, geostJtlOnarv sateliltes
must uperate at eight degrees, paSSIng the Signal through

a long span 01 atmosphere "....tade of tough new CllmPOSIte
materIals, Teledeslc satdlnes wIll endure the kind ot
debns tound In space mostly unscathed. The slliar arravs
can accept holes Without sigmficantly damagIng overall

pertormance. All In aiL Teledesic's designers expect the
hlrds to remaIn In orbit for an average of ten years. With
most ot ItS key technolOgies plummetmg m pnce along
with the rest 01 electronic components, the system may
well cost even less and perform better than ItS busmess
plan promises or George Fisher speculates.

Indeed, Widely charged with reckless technologICal pre
sumption, the designers ot Teledeslc in fact seem reck
lessly cautious 10 their assumptions about the rate of
microchip progress, For example, their dismissal of COMA
assumes that the high speed of the spreading code tunc·
tlons-requiring digital signal processors that race at least
100 tlmes the data rate-pushes cheap T-l performance
tar Into the future. Yet in early 1995, Texas Instruments
wIll ship ItS multimedia video processor, a marvel that
combines tour 64-bit OSPs, a 32-blt RISC CPU, :;0 ktlo
bytes ot on-chip memory, a floating-point unit and a 64
bIt direct memory access controller all on one chip. This
deVice now performs twO billion operations per second
and, WIth an upgrade trom 3:; megahertz to;O megahertz
clock rate, soon wtll perform three btllion. The estImated
cost in 1995 is around 5400, or a stunning S133 per bop
Icurrent Pentiums charge three times as much tor 100

mlpsL Five years trom now, when Teledeslc gets senOLlS,
that kInd ot one-chip computing power can Impkment
CO,'v\A tor broadband data without any cost penalt\'
Future generatIOns at COMA systems may be ,Ihle to

olter, at a dramatically lower pnce, the same broadband
serVices 10 mobde applicatIons that T eledeslc n"w
promIses tor hxed services only.

AssumlOg that Teledesic meets the CO:'.LA. challeng",
the lJther fear IS that terrestrial systems wIll capture
enough ot the market to render Tdedesic unprotltable.
ThIS tear, however, can come true only It govemm,'nts
delav thiS supremely beneficial system well mw the next
centurY.

Unltke the competition, satellite systems can pro\\d,'
glohal coverage at once. Whether tor 59 hIlllOn or SlJD [-liI
lion, no terrestnal system wtll cover the entlre wl,rld, \Ir

even the entire US, withm decades of Telcdesic :\s '." In
as It IS deployed, It wtll profoundly change the gel1graphv
.mel topography ot the globe. Suddenly the most rem, It,'
rural redoubt, beach, or mountam wIll command II 'In·

i1uter commUOlcatlOns comparable to urban corpnrJtl(ln,
lllda\' The system can make teleconlerenclOg, tekc, '111

mUtIng, telemedlcme, and teleschooling posslhle ,lOl·

where. Gone wIll be the differences among rep"n, In
aCCess to cultural and informatIOn resources. People will
be able to ltve and work where they want tather th.ln
where corporatIOns locate them,

ThIS change transtorms the dImenSIOns ot the \\l1rld
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as Jeclslvdv as trams, planes, automohiles, phl1nes ,mJ
n's changed them m previOUS eras. [t will extend Uni
versal service" more dramatically than anv new b,\' can.

Moreover, Teledesic can e1Jmmate the need w Ctll.;.;

subsidize rural customers, Detennining the cost tIt wm:

line servlCes are the parameters of population JensltY' ,mJ
distance trom the central tJttlce, Rural customers now
cost hetween \0 and 10 times ;IS much to serve wIth
wltes as urban customers do. TdeJeslc will bnng nedr
broadband capabl1Jtles to t:veryone m the world at the
same price,

Most important, thiS expansion of the communica
tions frontier will foster the very economic devdopment
that will fuel the demand for the service. Today, It does
not pay to bring telecommunications to poor countries
that might benefit most. Teledeslc and other satellIte ser
vices break the bottleneck of development. SImultane
ously openmg the entire world, It ennches every natIOn
with new capital exceeding the fruits of dll the torelgTI
aid programs of the era.

Teledeslc is a venture worthy of McCaw and Gdtes. [n
Its impact on the world, It may even nval the Herculean
contnbutlons of ItS sponsors m cellular and software The
issue IS not the technology or the commitment ot the
pnnclpals. The Issue IS the readmess of the US. govern
ment to accommodate this venture. Before Teledeslc Cdn
be approved Internatlonallv, It wIll have to attam a
license from the FCC In the U.S [t has taken tour years
to approve Indium. [t took 30 years to approve cellubr
How long wJ1l It take to approve Tdedeslc'

Currently Teledeslc, [ndlUm and Glohalstar face sev
eral political ohstacles. The [nternatlonal Tdecommunl
cations Union's RadIO Regulation 2(, l3 gives CEOs
absolute pnonty over LEOs For Spacewav, Hughes IS nuw
Jemanding an exclUSive 1tcense tor the full ftve gigahertz
available m the Kd-band worldWide, leavmg no room tor
Tdedesic or any other Ka-hand LEO. Under current law,
Hughes or other gt:o svstems could usurp any LEO that
was launched

LEOs are a maior Amencan Innovation. The U.S gov
ernment should take the kad now In spearheddmg a
change m the reguldtlOns to accommodate LEOs. ThiS IS
no minor matter. As the dlml'nslons ,md promise tlt
Tcledeslc loom more starkly, the lapant:sc ur Europeans
are certam tu make Similar proposals "When thcy do,'
Craig :VkCdW predicts, "thev will Immedlatelv have their
government on board. They will be dble tll go to the ITU

tight away """y greatest tear IS that we will hdye the
technology all ready, ,md torel,1!;TI compames wtll beat us
out because thev Cdn get their governments mIme.'

The U.S. government was un hoard for Apollo 23 years
ago and the US. won the tIrst space race. ThiS space race
IS Just as Important, but the government IS treating It as
some sleepy-tlme Infrastructure proleet. [n tact, It IS the
informatIOn superhlld1wav gomg glohal and uhlliUltoUS It

1~8

IS (he ultimate promise of the Intormatwn J~e, ... ,1\ ...

\kCaw

Sustaining the U.S. Lead in Technology
cC",w EXPL,\L'S "[t'll mean ecolOgical disaster

li Chma mimics what we did-building more
and more urban towers and filling them up
with people who queue up every day on turn
pikes Into the City, emIttlOg fumes mto the
air, and then budding new towers and new

highways when you want to move the company, and then
Jiggmg up the highways to install new wires."

:\kCaw waves toward the window, out at Lake Wash
mgton. "Look at that floating bridge. [t took S1.3 hllllOn
to cross Lake Washington, then it got busted In a stann.
Cross thIS lake, any lake, any ocean in the world with
hroadhand wireless, That's the promise of Teledesic. All
\'Ou do IS to reconfigure the communications m software
at zero Incremental cost. No wires for the fmal cunnec
tIons. It's what we do in Hong Kong and Shanghai, wh"re
t:VlTV(me uses a cellular phone."

Pr"sldent Clinton, Vice PreSident Gore and other
memh"rs ut the admmistratlon continually ask what they
(,In du tor technology. One thing th"v can do IS vastlv
,treamlme the process for approval uf commumcatlons
prult:cts At the moment, Congress IS determmed tu

rt:tJln hureaucratlc dominance over the most Jynamlc
t:nt"rpnse and technology m the world economy-wh,lt
they like to term the informatIOn superhighway Tht:\
,,,e It as a pOSSible source of congressional puwer. cal11
rdlgn [mance, employment and pelf, like the Babv Beils
wJav (lr like eXisting construction proiects. Rather than
turn telecom mto a vast porkbel1led puvertv rrogram.
htlweYt:!, the admlmstratlon should deregulate the tldJ
CtlmmUnlcatlons compames must be pennlrted to CUIll
rete ,md collaborate wherever the technology kaJs.

Wht:ther the admInIstration knows It or oot, these
t"choo)o,glCs dre ltS greatest political asset. The hlgh-tl'ch
Industnes unleashed In the 1980s by venture capita] ,lOJ
Junk honds are nuw the pnme tud ut the "cunomv tll the
I -NOs Ctlmpnslng perhdps 60% of mcremental CDr ,md
4.-';"" ()I expurts, the mom"ntous upsurge ()t cumputcrs
,md ltlInlllUnlCatlOns IS even compensatmg ttlr (h" 111 IS
t,lkt:, tlt the Bush and Clinton regimes ,md maklOg rlau
... Ihle ClInton's cuntlnulng cldlms ut t:conOIllIC succt:"
Rut nm\' Clmton, Gore and FCC Chdlnnan Reed Hundt
must make a chOice. [f they want to matntdln thl ...
r"d"mptlw US lead m technology, they must be wtlltn.~

tu turgt: new alliances 10 Congress to gt:t the rulitIUJnS
and hur"aucrats uut ot the way 01 the future. A glluJ ... t,lrt
wlluld he to upen the floodgates for the global tmrush t't

low t:drth orbit satellltes dedicated to computer Cllmmu
nicatlllns It thev Jo, they can help mdke the wllrld, -I'

.\lcCaw's Alber~ puts It, ".1 truly global Intemt:t In ,10

t:\t:r·t:xpandmg t:thersphere" IW


