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SPECTRUM MANAGEMENT EN BANC HEARI NG
April 6, 1999
(9:10 a.m)

CHAI RVAN KENNARD ( Presi ding): Good norning,
wel come to this Spectrum Managenent En Banc.

In March of 1996, just over three years ago, the
Comm ssion held an en banc hearing to exam ne policy issues
associated wth our managenent of the radi o spectrum
resource.

Since that tinme, nmuch has happened in terns of
spectrum opti ons, technol ogi cal devel opnents, the demand for
addi ti onal spectrum and expandi ng gl obalization of the
t el ecomuni cati ons mar ket pl ace.

Mor eover, as currently conposed, this Comm ssion
has only limted opportunities to review our approach to
spect rum managenent on a broader basis outside the context
of specific proceedings.

Last Septenber, Conm ssioner Ness proposed that
t he Comm ssion hold anot her en banc hearing on the subject
of spectrum managenent in order to gain information to
better assess how we are doing in terns of our stewardship
of the spectrumresource and to gather suggestions fromthe

public users, providers, manufacturers, academ cs, and other
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gover nment agencies on how we m ght inprove the overal

process.
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| resoundingly seconded the idea so under the
abl e | eadership of Comm ssioner Ness, and with the
concurrence of all the Conm ssioners, we've organized this
hearing to provide insight on current spectrum managenent
policies and practices fromthe viewoint of users, and to
identify options for devel opi ng future spectrum managenent
pol i ci es.

| wish to take this opportunity to state,
however, that the focus of today's hearing is on our overal
spect rum managenent responsibilities, and we don't intend to
focus today on specific proceedings.

This is an opportunity for us to sit back and
| ook at our spectrum managenent obligations in sort of the
broader focus so that we can take a little bit of tinme and
refl ect on where we should be going froma broader policy
per specti ve.

So today we're going to have three panels.

Panel 1 is conposed of our governnent experts who
wi || discuss spectrum managenent fundanental s.

"1l briefly introduce the panelists at the
begi nni ng of each panel.

Panel 2 will consist of representatives of

current users who will discuss what is working well with the
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Conmi ssion's current spectrum managenent process,

i s not worKking.
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Panel 3 will discuss potential new approaches to
spectrum managenent, including addressing alternative,
per haps revol uti onary and out-of -t he-box approaches.

Unfortunately, we have a very tight time schedul e
today, a lot of witnesses that we' ve packed into this
nmorning's panel, so we will not have tinme for questions for
Panel 1.

Foll owi ng brief presentations by each of the
panelists on Panels 2 and 3, we will pose questions to the
panelists ainmed at eliciting informati on on sone of the
fundanental issues that we face in spectrum nmanagenent and
focusing the panelists' attention on the chall enges we face
in trying to accormodate nore and nore uses and users in a
limted anmobunt of spectrum

By keeping the panelists focused on a broad view
of spectrum managenent, we hope that by the end of the day,
we W Il have a better understanding of the policy options
available to us as we had into the next m | ennium

' m pl eased to have a very distingui shed group of
government panelists who are well-known to this Conmm ssion.
They shoul d be. Most of them work here.

(Laughter.)

CHAI RVAN KENNARD: W have our own Dale Hatfield,
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who is Chief of the Comm ssion's Ofice of Engineering and

Technol ogy and a nentor to all of us on engi neering and
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technology matters to all the Conm ssioners.

We al so have Bruce Franca, who is Deputy Chief of
CET here at the Conm ssion.

We have our Wreless Bureau Chief, Tom Sugrue,
who cane to us not |ong ago, and has had a very
di stingui shed career in governnment, having been a deputy
adm ni strator at NTIA

Tom Tycz, who is Chief of our Satellite and Radi o
Tel ecommuni cati ons Bureau. Tom has been described by this
Comm ssion as an national treasure and he's been inval uabl e
to the FCC on a range of inportant satellite issues.

O as Comm ssioner Powell likes to point out,
when Tomis referred to as a national treasure, Conm ssioner
Powel |l likes to point out that the Corn Palace is also a
national treasure.

(Laughter.)

CHAI RVAN KENNARD: The Corn Pal ace, that's right,
somewhere in the m dwest.

Tom has been invaluable to the FCC on a nunber of
i nportant issues.

"' m al so pl eased to announce that Tomw I | be
receiving an inportant award this year fromthe Persona

Commruni cations I ndustries Association. They give an award
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2 i ndustry in advanci ng tel ecommuni cations policy. It's
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call ed the Bohler Award, and Tomw || be receiving that next
nont h.

(Appl ause.)

CHAI RVAN KENNARD: Also on this panel is Bob
Pepper, Chief of the Ofice of Plans and Policy, who has
been a key planner and visionary for the FCC on spectrum
policy for many years.

And finally, we're pleased to wel cone our
di stingui shed col |l eague fromthe NTIA WIIliamHatch, Acting
Associate Admnistrator in the Ofice of Spectrum
Managenent .

Bef ore we proceed with the panelists, though, |
would i ke to invite nmy col |l eagues to nmake any openi ng
remarks that they'd |ike.

Conmmi ssi oner Ness?

COMM SSI ONER NESS: Thank you, M. Chairman.

| also want to thank my col |l eagues for agreeing
to dedicate this norning to what | hope wll be an
informative and provocative exam nation of our radio
spect rum managenent policies.

The idea for the spectrum en banc origi nated
actually in 1996 fromny concern that the Conmm ssion was

form ng spectrum policy based on a record that was focused
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narrow y on one spectrumband at a tine.

Yet, these decisions have precedenti al
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ot her bands. W need to be thinking about where our
spectrum policy would be | eadi ng us.

W' ve made enornous progress revanpi ng our
spect rum managenent policies over prior decades, as
evidenced by a nultitude of FCC deci sions.

W' ve established very flexible service rules for
PCS so that |icensees would not have to cone back to the FCC
for approval to adapt to a changi ng mar ket pl ace.

W instituted auctions to assign |licenses. W
privatized | aborious coordination tasks. W streanlined the
application process. W have declined to adopt specific
techni cal standards, preferring instead to let the
mar ket pl ace dictate design

We established an I nteragency Spectrum
Coordinating Commttee to ensure that a consistent policy
woul d be derived anong all of the bureaus and offices
dealing with spectrum

Were we headed in the right direction?

What was wor ki ng? Wat was not ?

The 1996 Spectrum En Banc provi ded Commi ssioners
and Staff, as well as the public, with a nuch better
under st andi ng of spectrum policy issues.

But we are today at the epicenter of a technol ogy
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revol ution and much has transpired in the three years since

we |last held that forum including an entire -- well, al nost
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entire change in the conposition of the Comm ssion.

Mor eover, gl obal markets for w rel ess and
satellite comunications have erupted with |ightening speed.

The WIO Basi c Tel ecom Servi ces Agreenent, which
went into force just over a year ago, has unl eashed
conpetition for wireless services and with it, new y-m nted
spectrum licensing policies.

Spect rum managenent has al so clearly caught the
attention of the international comunity. The dynam cs of
the 1995 Wrld Radi o Conference were vastly different from
t he dynami cs of the 1997 Conference.

VU is al so assessing its spectrum policies
t hrough the issuance of green paper, so spectrum once the
backwat er of governnent agencies, has finally taken its
rightful place as an essential ingredient in national and
i nternational products and services. The stakes are
enor nous.

How do our policies benefit the public and
busi nesses that are conpeting globally?

So let's luxuriate for just a nonent, away from
the daily press of business, and focus on cross spectrum
bands and into the technol ogy of the future.

Are spectrum policies adaptable for the new
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have certain precepts in this debate.
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First, spectrumis an amazing national resource,
unli ke m neral deposits or natural resources, rather unlike
m neral deposits which are depleted when they' re used,
spectrum can be consuned all day | ong w thout dim nishing
the amount left for tonorrow

And unli ke mneral deposits again, failure to use
spectrumis to waste it.

Second, spectrumis a national resource and the
FCCis its steward, charged with assuring the efficient use
of spectrumfor the benefit of the American public.

Third, m sguided allocation policies can inpair
efforts to develop flexible service rules for the use of the
spectrum Poorly designed or overly-restrictive service
rul es can render spectrum val uel ess.

Fourth, it is possible to have flexibility
wi thout efficiency, efficiency without flexibility, and both
W t hout serving the public interest.

Fifth, we should not have a one-policy-fits-al
approach to spectrum managenent. \Wile auctions are
particularly well-suited for rapid deploynment of spectrum
for comercial use, | remain a very big fan of auctions,
anpl e spectrum nust be nade avail able for unlicensed uses.

These bands are test beds for innovative technol ogi es and

Heritage Reporting Corporation
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services, and there nmust be adequate spectrumfor public

safety and for

private use, providing that the public is
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18
adequat el y conpensat ed.

Si xth, we nust nore readily enbrace experinental
i censes and stream ine our procedures, so that the
excruciatingly long lag tine between concept and depl oynent
i's considerably reduced.

Finally, we've got to recognize the relationship
of our donestic policies to international spectrum policies,
acknowl edge the very real differences between one spectrum
band and anot her, understand the consequences of our actions
on real world inventors and investors, and appreciate the
di fferences between deregul ati on and di sorder.

So | look forward to today's very engagi ng
di scussion and | want to thank all those participating for
their willingness to cone out and partici pate today.

Thank you, M. Chairnman.

CHAI RVAN KENNARD:  Thank you, Comm ssioner Ness.

Comm ssi oner Furchtgott - Rot h?

COW SSI ONER FURCHTGOTT- ROTH:  Thank you, M.
Chai r man.

| particularly want to thank Comm ssioner Ness
for her guiding | eadership in arranging this hearing today.

| think | speak for all ny colleagues in thanking

you for having shown the determ nation and the energy that's
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been necessary to put this together.

We are all very thankful for it.
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| view this as spectrum managenent 101 and we are
the students, and you, Professor Ness, have assenbl ed the
| eadi ng experts to educate us and | will try to be a good
student today and learn a |ot.

Thank you, M. Chairnman.

CHAI RMVAN KENNARD:  Thank you.

Comm ssi oner Powel | ?

COWM SSI ONER POVELL: | have nothing to add, only
that 1'Il also offer ny personal thanks to Conm ssioner Ness
and ot hers who have taken a | eadership role in expandi ng our
hori zons and understandi ng the spectrum national treasures,
people in the backwaters, everybody.

(Laughter.)

COWM SSI ONER POWNELL: W th particul ar thanks to
all those people assenbled at the table.

|'"d also like to single out Dan Connor whom I
know, working with Comm ssioner Ness, has done a | ot of work
to organize this hearing as well.

CHAI RVAN KENNARD: Ditto.

Comm ssi oner Tristani?

COWM SSI ONER TRI STANI:  Thank you, M. Chairman.

|"d first like to thank all of our panelists for

sharing their tinme and expertise, and | appreciate
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Conmi ssi oner

this en banc.

Ness' foresight in calling for and planning for

Thank you.
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This is a rare opportunity, it is an opportunity

to step back and consider the broader inplications of the

deci sions we nmake on a daily basis to follow or diverge from

all ocations pursued internationally, to segnent one
particul ar band and to inpose sharing on another, to adopt
nore flexible or nore stringent technical rules.

Each of these decisions is a marker charting us
on a course of what we hope is effective and efficient
spect rum nanagenent .

So | ook forward to the insights that you can
| end.

Qur starting point is Section 1 of the
Communi cations Act. Section 1 rem nds us that our core
function is to make available, to all Anericans, a rapid,
efficient, and worl dw de radio and wi re comuni cati ons
servi ce.

In recent years, before |I arrived here, the
Comm ssion conmtted itself to a | argely market - based
approach in the managenent of the spectrum

Auctions have hel ped us to quickly and
efficiently get the spectrumin the hands of those who w ||
provi de services that the public desires, and flexible

techni cal and service rules have freed service providers to

Heritage Reporting Corporation
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determ ne how best to neet their custoners' needs.

Thi s mar ket - based approach clearly has benefitted
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t he American consuner.

However, | remain concerned that sone needs may
go unnet. | amparticularly eager to hear any thoughts on
this issue.

For exanple, recently ny fell ow Comm ssioners and
| attended hearings in New Mexico and Arizona on the dearth
of tel ephone service on |Indian Reservations.

| woul d ask whether there are policies or
principles we mght incorporate to pronote service to
unserved areas.

Anot her exanpl e, public safety services are a
public good that may be under produced by nmarket forces.

How can we ensure that we provide sufficient
spectrum for these critical services?

Wth these questions raised, | ameager to hear
our panelists.

CHAI RVAN KENNARD: Thank you very nuch,
Comm ssi oner Tri stani.

Qur first panel will be led by Dale Hatfield,
head of our O fice of Engineering and Technol ogy.

And as | |look at this panel of distinguished
experts, | feel very confident that the spectrum nmanagenent

at this Commssion at this tine is in very good hands.
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So I'"'mdelighted that we can showcase sonme of our

own talent at one of our en bancs.
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Dal e?

STATEMENT OF DALE HATFI ELD, CHI EF, OFFI CE

OF ENGA NEERI NG AND TECHNOLOGY, FCC

MR. HATFI ELD: Thank you, M. Chairman,
Conmi ssi oners.

| will begin this panel with a short overview of
spect rum fundanent al s.

The thought was that spectrum managenent is a
fairly technical topic, and it mght be therefore useful to
those attending if we began with sone fundanental notions
and definitions, and that's what | would like to do.

If I could have the next slide, please?

(Slide.)

This just provides an overview of what we
provided in this first panel, so I'll skip over it, and go
to the next slide, if | could.

(Slide.)

Let's start out by tal king about what is
spectrum W use the termeveryday but let's be alittle
bit nore formal about it.

Spectrumis a conceptual tool used to organize
and map a set of physical phenonena. Electric and magnetic

fields produce el ectromagneti c waves that nove through space

Heritage Reporting Corporation
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at different frequencies, and the set of all possible

frequencies is called the el ectromagnetic spectrum
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Next sli de.

(Slide.)

The subset of frequencies between 3000 hertz and
300 gigahertz is what we refer to as the radi o spectrum
Note that the radi o waves do not require a nedium per se.
That is, radio waves can travel through a vacuum for
exanpl e, outer space.

As we'll hear inalittle bit nore detail in a
monment of course, the radi o spectrumcan be shared in
frequency tinme and the space dinensions, and in theory at
| east, additional users can always be accommobdat ed.

But of course, there are practical considerations
i ncluding cost and conplexity that tend to limt the nunber

of users that can be acconmpbdated in a given geographic

ar ea.
(Slide.)
In that sense, the spectrumis a scarce resource.
On this next slide, |I've just shown a very sinple radio

systemconsisting of a radio transmtter and receiver and of
course radio transmtters are what generate the
el ectromagneti c waves that | spoke of a nmonent ago.

It's somewhat simlar to what happens of course

when you drop a stone in a pond. It generates waves that
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propagate outward fromthe place where you dropped the stone

in the water.
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The sane way here. The el ectromagnetic waves are
generated at the transmtter, or radio waves, as we call
them and when they strike a receiving antenna, a snal
anount of electric current is caused to flow, and that is
what's picked up by the receiver

And of course, by changing the anplitude or
frequency or phase of the transmtted wave, we're able to
convey information fromone |ocation to another on a
W rel ess basis.

(Slide.)

One of the fundanental characteristics of a radio
wave, of course, is its frequency, and |I've al ready used
that term And on this next slide, |I've just illustrated
two waves.

And of course when we tal k about frequency, it's
just a neasure of the nunber of tinmes that the wave goes
t hrough one conplete variation per unit of time or per
second. Therefore, we call the frequency the nunber of
conplete variations that we get in a unit of tine.

The frequency, or we neasure it in hertz where
one hertz is equal to one cycle per second. It's sonetines
confusi ng because us engi neers tal k about frequency and

wavel ength, and we sort of do it interchangeably.
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The reason we do so is that there is a direct

rel ati onshi p between frequency and wavel engt h.
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The best way to think about that is if you were
observing the ocean with its waves, you can neasure the
di stance between the crests of the waves, and that woul d be
t he wavel ength, the difference fromone crest to another.

Now i magi ne that you were sitting in a small boat
on the ocean itself, if the crests are close together, in
ot her words, the water is choppy, you would bob up and down
very fast. |In other words, the frequency of your notion
woul d be very high

On the other hand, if the distance between the
crests are very large, it would be relatively snmooth, and of
course you would nove up and down in the boat relatively
sl oW vy.

So you can see there's a direct relationship, if
you will, between the frequency and wavel ength, so that's
the reason we engi neers sort of interchangeably tal k about
frequency and wavel ength, because there's a one-to-one
correspondence between the two.

If | could have the next slide.

(Slide.)

|"mnot sure how |l egible this slide is, but what
|"ve tried to do here is show the characteristics of

different frequency range, and particularly that different

Heritage Reporting Corporation
(202) 628-4888



1

frequenci es propagate differently.

Because of the difference in propagation
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characteristics, different frequency ranges are better
suited for certain purposes.

| don't have tine to go into details, but
general |y speaking, as we go higher in frequency, or as |
tal ked about a nonent ago, as the wavel ength becones
shorter, the radi o waves behave nore and nore like |ight
waves, so they tend to be obstructed by buil dings or natural
barriers.

On the other hand, as the frequencies go higher
and the wavel engt hs get shorter, antennas can nore easily
focus the energy. W can direct the energy in particular
di rections nmuch easier.

Just like the headlights on your car. Wat do
they do? They just beamthe |ight towards the highway in
front of you, rather than scatter it all over in different
di rections.

So we can use the antennas to direct the energy

in a particular direction.

Next sli de.

(Slide.)

Here, all 1've done in this next slide is, since
we' re tal king about spectrum managenent, | have nore

formally defined it as all the activities associated with
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regul ating the use of the radi o spectrum

It includes the structure and processes for
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al l ocating, assigning, and licensing this scarce resource,
as well as enforcing the associated rules and regul ati ons.

Comm ssi oner Ness al ready spoke to sone of the
uni que characteristics of the radio spectrum | won't say
any nore about that. But it goes al nost w thout saying, of
course, that the managenent of a scarce resource has an
enor nous i npact on our econom ¢ and social well being.

Next sli de.

(Slide.)

The basic steps in spectrum managenent, and here
this norning you'll hear us tal king about the different
steps, but there are four fundanental steps when you sort of
break it down.

There's the allocation process, devel oping the
service rules, the assignnent process, and then enforcenent,
and of course, by allocation, we're referring to the type of
use that is allowed on a particular block or band, and of
course it's a critical conponent of spectrum nanagenent.

Service rules define the regulatory paraneters
within the broad allocation, for exanple, a maxi num
transmtter power that can be enpl oyed.

Assi gnnent then refers to the process of granting

authority, a license, for a specific party or individual to
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operate a transmtter on a particular channel or set of

channels and its specific |ocations under the conditions
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specified in the service rules.

Enforcenent refers to making sure that |icensees
and ot her users of spectrumobey the rules, and it reflects
our need to protect the radio environnent from harnfu
interference and pollution.

| mght just add parenthetically, sonetines I
think we forget that the enforcenent activities are a very
critical part of the overall spectrum nanagenent process.

(Slide.)

Here of course | go to the point. Radio waves
don't respect international boundaries so our donestic
deci sions nust be made within the context of international
al |l ocati ons made under the auspices of the International
Tel ecommuni cat i ons Uni on.

Tom Tycz, to ny left, wll speak to these
i nternational dinensions, so | won't say any nore.

Donestically, of course, the spectrumis divided
bet ween what we regul ate on the non-federal governnent side,
and what NTI A adm ni sters on behalf of the federal
government on the federal governnent side.

Bill Hatch is going to talk, in a few nonents,
about spectrum managenent on the federal governnent side,

and of course, a lot of the spectrumwe share.
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The next slide just nentions a couple of ternms of
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art. We talk about service definitions in terns of things
like fixed and nobil e services, broadcast services, and so
forth, and we al so tal k of course about the status of
services within allocations.

We tal k about primary where the service should
not receive interference fromother services in the sane
range.

And of course, secondary neans that you can
operate in the band, but you cannot cause interference to
primary users, and you nust accept interference from other
primry users.

(Slide.)

The next slide here just tal ks about the things
that in the past, if you ook traditionally at how the
Comm ssion all ocated spectrum traditionally, we've taken

into account public need and benefits, technical

characteristics -- that's the things like the differences in
spectrumthat | referred to before -- and apparatus
l[imtations.

This is the fact that receivers in fact are not
perfect and you need to take that into consideration when
you devel op your service regul ations.

(Slide.)
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Let nme conclude by just offering a personal

opi nion that between auctions and the automated |icensing
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proceedings, | think we're doing a pretty good job of
handl i ng t he assi gnnment process.

Qur challenge, | think, as a Conmssion is in the
all ocation area; nanely, continuing to acconmobdate
addi tional users and users in the scarce spectrumresource.

Wth that, I'll turn the m crophone over to ny
col | eague and deputy, Bruce Franca, who will address
techni ques for finding spectrumfor new uses.

Bruce?

STATEMENT OF BRUCE FRANCA, DEPUTY CHI EF, OFFI CE

OF ENG NEERI NG AND TECHNOLOGY, FCC

MR. FRANCA: Good norning, M. Chairnman,
Comm ssi oners.

|'ve been asked to explain briefly how spectrum
can be provided for new services, and a little bit about
Part 15, Unlicensed Operations.

(Slide.)

Fi ndi ng spectrum so that new uses can be nade
available to the Anerican public is one of our nost
i nportant and fundanental spectrum managenent tasks.

The radi o spectrumis an inportant resource and
under the Comruni cations Act, the Comm ssion is tasked to

make sure that it is used efficiently and effectively.
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avail able for a new service is through spectrum shari ng,
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that is, the new service can use the sane spectrumthat is
al ready bei ng used by other existing services.

This can be done when the use of the spectrum by
the new service is conpatible with the existing service.

The risk of interference between uses is mnimal or the uses
can be coordi nated with one anot her.

(Slide.)

A sinple exanple of spectrumsharing is the use
of the same marine VHF channels by ships and trains. Here,

t he same spectrum can be used because both operations are
geogr aphi cal ly separ at ed.

(Slide.)

Anot her exanpl e of sharing is where the uses can
be coordi nated through techni cal nmeans such as antenna
di scrim nation.

Today, thousands of fixed satellite uplink
facilities and point-to-point mcrowave operations share the
spectrumin this manner.

Tom Tycz is going to show how this gets a little
bit nore conplicated when satellites are non-geostationary.

(Slide.)

Anot her way i n which spectrum can be nade

avail abl e is through inprovenents in technol ogy.
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Advancenents in technol ogy can make nore efficient use of

the spectrumso that |ess spectrumis needed to provide a

Heritage Reporting Corporation
(202) 628-4888

45



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

46
specific level of service or serve the sanme nunber of
peopl e.

| nprovenents in technol ogy can al so make use of
hi gher frequency bands practical. For exanple, recent
devel opnents in digital technology and digital processing
and gallium arsenide integrated circuits have nmade nobile
oper ati ons above 1 gi gahertz possi bl e.

The Land Mobil e Service provides a good exanpl e
where technol ogy has been used to find new spectrum

(Slide.)

Since the 1970s, there has been significant
i nprovenents in spectrum capacity and efficiency in this
service. For exanple, the amount of spectrum needed to
support a single voice conmunication has been reduced by
al nost a factor of ten over this tinme period.

(Slide.)

Trunki ng and cel lular architecture have al so
provi ded spectrumefficiencies. Trunking technol ogy all ows
| ess spectrumto be assigned to a service. Not every user
needs a dedi cated channel.

Cellular architecture permts nore frequency
reuse and allows nore spectrumto be dedicated to higher use

ar eas.
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Anot her way spectrum can be freed up for
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services is through band clearing. Under this approach,
spectrumthat is lightly used, perhaps because the service
was unsuccessful or has been replaced by newer technol ogies,
is reallocated to other new, higher val ue uses.

The existing services are required to nove to
ot her bands, generally over a sufficient period of time so
that they can anortize any recent investnents.

(Slide.)

Thi s approach was used very successfully to
create the cellular and SVR and other radio services fromTV
channels 70 to 83 in the 1970s, and in the 1980s to create
the direct broadcast satellite service in the 12.2 to 12.7
gi gahertz band.

(Slide.)

Digital television is an exanple of both
i npl enmenting a maj or technol ogi cal inprovenent through a
much nore spectrumefficient DIV transm ssion systemand a
band cl earing approach with regard to channels 60 to 69.

(Slide.)

Today, however, there is very little of the
spectrumthat is lightly used. At the sane tine, the
Comm ssion i s seeing ever-increasing demand for new services

and spectrumto support them
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freed up for a new service. To do that, we're required to
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rel ocate a substantial nunber of existing operations.

(Slide.)

In order to mnim ze the inpact of this type of
relocation, the Conm ssion, in 1992, established its
Emer gi ng Technol ogi es Policy.

Under this policy, the new service provider who
is given access to the spectrumis responsible for the
rel ocation of existing users on that spectrum

Parties are permtted to negotiate financial

arrangenments and the new service provider nmust either nove

exi sting operations or protect themfrominterference. This

policy was used in the relocation of spectrumfor fixed
m crowave to PCS.

(Slide.)

One of the areas that's often overl ooked in any
spectrum di scussion is Part 15, Unlicensed Operations.

Part 15 devices make use of spectrumthat is
primarily not used or allocated for conmunication purposes,
such as the m crowave oven frequencies or these devices
operate throughout the spectrum at such very | ow power
| evel s that they do not cause interference to |icensed
oper ati ons.

(Slide.)
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devi ce,

No FCC license is required to operate a Part 15

and only mninmal technical regulations apply.
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The basic prem se of Part 15 is that these | ow
power ed devi ces cannot cause interference and nmust accept
any interference they receive.

Despite these limtations, mllions and mllions
of Part 15 devices are in use today in the hone and in
busi nesses. Cordl ess tel ephones, wrel ess speakers, hone
security systens, wireless LANs, inventory control systens,
utility use nonitoring, traffic light controls, and back
haul links for licensed services such as cellular and PCS
all successfully operate using Part 15 devices and with a
m ni mal inpact on other users of the spectrum

Thank you for your attention. That ends ny part
of the presentation.

CHAI RMVAN KENNARD:  Thank you, Bruce.

Tont?

STATEMENT OF TOM SUGRUE, CHI EF, WI'B

MR, SUGRUE: Thank you, Bruce.

Good norning, M. Chairmn, Conmm ssioners.

It's a pleasure to be here today. When Dale
Hatfield was organi zing this panel, he described the goal as
providing a prinmer on spectrum basics.

| said, you nean sort of a spectrum managenent

for dummes, and Dale said, Tom in your case, that's just
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about right. So | appreciate the endorsenent from ny

friends in OET, as usual.
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(Slide.)

But | am pleased to be here today on this panel
of distinguished experts, not to nmention national treasures,
so that's a particular thrill of mne.

(Laughter.)

MR. SUGRUE: In one sense, you know, you need
experts to understand spectrum nanagenent, because in one
sense, you can't begin to answer these questions w thout
understanding a |l ot of technical details about propagation
characteristics and bandw dth and interference contours and
nodul ati on techni ques, not to nention econom c concepts and
gane theories that underlie our auction process.

But on another |evel, spectrum managenent really
isn't all that different from managi ng any other scarce
resource, a situation we all encounter frequently in
everyday life.

| thought a sinple parable could illustrate this
point. Let's call it the parable of Portals parking.

By the way, any resenbl ance between this parable
and actual events or people is strictly intentional.

But our story begins a long tine ago in a gal axy
far, far away.

(Slide.)
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There's a smal |

yet elite federa

agency t hat

nmoved to a new hone across town called The Portals. And
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despite sone initial trepidations, the agency |iked nost

t hi ngs about its new hone, especially those who drove
because there was plenty of free parking and the agency

al | oned open entry at no charge to anyone who had a permt
verifying enploynent at the agency.

(Slide.)

But then as nore people started novi ng down, the
| ot started getting crowded. Soon it appeared demand woul d
out wei gh supply. The agency did a nunber of things to
address this problem

First it focused on the demand side. It started
charging $100 a nonth to park. And sone people who want ed
to park, when it was free, decided it really wasn't worth
the price when there was a charge.

Second, it provided a $45 a nonth subsidy to
enpl oyees who woul d take public transportation. So an
alternative to using this scarce resource becane nore
attractive.

Third, the agency sought better to nmanage supply.
First, it made nore spots avail able by using those that were
formally used as staging areas by sonme contractors. And
second, it used the existing space nore efficiently by

hiring car jockeys who would increase the capacity by stack
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parking in areas so that, in effect, two or three cars could

share the space where only a single car was parking before.
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(Slide.)

Well, the good news was demand no | onger exceeded
supply and peace rul ed throughout the Portals.

(Slide.)

But the bad news was that the nonth of April cane
and nore people came and with nore cars, 500 enpl oyees
applied for the 300 spots.

How di d the agency handl e these conpeting
appl i cations?

One mght call them nmutual ly exclusive
appl i cations.

(Slide.)

Well, in the short run, the agency set forth an
adm ni strative assignnent systemthat reflected certain
val ues. Parking spots were set aside for people with
disabilities, car poolers and senior executives, a noble
class certainly, in that order

(Laughter.)

MR. SUGRUE: The renaining slots were assigned on
the basis of seniority. The agency al so announced a new
sharing policy that allowed all enployees working over tine
to park in the garage during non-busy hours, that's after

6: 00 p.m and during the weekends.
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In the long run, the agency is |ooking at
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measures to increase and nore efficiently manage supply once
agai n.

For exanple, the nunber of spots will increase as
nmore contractor spots becone avail able and they nove out, a
sort of spot-clearing approach.

The agency nay al so repaint the |ines naking the
par ki ng spots cl oser together, thereby squeezing out up to
15 percent nore spaces, a sort of narrow band parking
sol uti on.

(Laughter.)

MR, SUGRUE: But if, despite these adjustnents to
supply, the demand continues to outwei gh the nunber of
spots, what additional steps could be taken?

Those who are not favored in the current
adm ni strative assignnent system are bandyi ng about
alternative nechanisns for nutually exclusive applications.

Wiy not allow the Conmm ssion to charge the market
clearing price, which apparently is sonewhat higher than
$100 a nmonth, based on nearby alternatives, or why not
auction the spots. nmaybe with bidding credits for certain GS
| evel s.

O perhaps we should hold conparative hearings to

take i nto account each individual circunstance.
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O maybe we could hold lotteries so that al

i nterested enpl oyees have an equal chance at getting these
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spots. O perhaps we can privatize the parking function and
| et an entrepreneur decide how best to bal ance the supply
and demand.

(Slide.)

Now that |'ve spent alnost all ny allotted tine
on this parable, what does this have to do with spectrum
assi gnnent ?

Well, | guess it's obvious, but it turns out that
fundanental |y the Conm ssion uses the very sanme types of
tools for spectrum managenent as this nythical agency does
to assign parking spots.

If we are going to neet all our needs to nmanage
spectrum we're going to have to do it efficiently and
wi sely, and consider all the tools at our disposal.

For exanple, we can nmake nore spectrum avail abl e
by novi ng exi sting operations, and Bruce nmade sone nention
of those exanpl es.

We can pronote efficiency through car jockey
solutions and |ine-painting engi neering approaches that
encour age sharing, multiplexing, and narrow band techni ques
that allow nultiple users to operate in comon frequenci es.

We can all ow sharing or other uses during non-

busy tinmes or in non-busy areas.
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Where we cannot avoid nutual ly excl usive
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applications, we need to focus on the demand side. W can
do that by assigning spectrumas efficiently as possible,
taking into account any special val ues Congress has
identified, such as pronoting opportunities for snal
busi nesses.

For exanple, we have found that auctions do a
better job than conparative hearings in assigning spectrum
to those who value it nost and who use it nost efficiently.

So many issues in parking and spectrum managenent
are simlar.

For exanpl e, whether there should be greater
reliance on pricing nechanisns in shortage situations and
the efficiency versus equity concerns that those approaches
rai se, or the use of adm nistrative nechanisns to assign
scarce resources or how nmuch sharing can be done w t hout
degradi ng the use of the resource and at what cost.

Later today, and al ready today you' ve heard about
all kinds of exciting new technol ogi es and sophi sti cated
econom ¢ and | egal theories.

Despite all this sophistication, those interested
in spectrumcan | earn something fromthe Portals parking
pr obl em

And perhaps those who are trying to solve the
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banc.
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| hope Andy Fisher is out there somewhere.

Thank you.

CHAI RVAN KENNARD: That's great, Tom Thank you
very nmuch.

Tont?

STATEMENT OF TOM TYCZ, CHI EF, SATELLI TE AND

RADI OCOVMUNI CATI ONS DI VI SI ON, | B, FCC

MR. TYCZ: Good norning, M. Chairman, and
Conmi ssi oners.

| don't know what to say about the national
treasure, but |I hope ny remarks live up to at least the Corn
Pal ace.

CHAI RVAN KENNARD:  Just be thankful you have a
par ki ng space.

(Laughter.)

MR, TYCZ: That | am Thank you very nuch.

This nmorning | would |ike to do three things.

First, address briefly assignnment nethods used
for satellite services, second, show a series of videos to
illustrate different types of satellite constellations, and
third, address tensions that affect many spectrum deci sions.

(Slide.)

Let me first turn to assignent nethods. W have
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conduct ed successful auctions in tw different satellite

services: direct broadcast satellite service, DBS, and
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digital audio radio service, DARS. Both services involve

spectruns that could be uniquely identified as U S. spectrum

by the I.Q Radi o Regul ations.

In other satellite services, we have taken a
di fferent approach in light of international concerns. As
t he Comm ssion has recogni zed, auctions for international
gl obal satellite systens nay be present uni que problens,
such as sequential auctions.

Consequently, satellite authorizations here in
the U S. are typically issued as a result of processing
rounds in which the applications for particular frequency
bands are consi dered sinmultaneously.

We undertake substantial efforts through
engi neering solutions, et cetera, to resolve any potential,
mut ual exclusivity anong these systens.

Once licensed, each licensee is given a fixed
anount of time in which to construct, |aunch, and operate
the system

Let's go to the video.

(Slide.)

In the first video you will see represented a
geostationary fixed satellite system as viewed from above

the orbit. Geostationary neans that the satellite remains
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1 fixed relative to the earth, approximtely 36,000 kil oneters

2 above the equator.
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Fi xed satellite service neans that the | ocation
of the earth station is fixed on the earth. And in this
vi deo, you can see that the earth stations are in the four
corners of the contiguous United States.

The satellites are separated by five degrees of
longitude. It's also possible to have the earth stations,
or in this case, handsets or nobile termnals, nove in the
geostationary system either along the earth, or in the case
of the aircraft, through the air.

Until recently, donestic U S. commerci al
provi ders exclusively used this type of satellite system

Second vi deo.

(Slide.)

In this video, we see a non-geostationary fixed
satellite service constellation. The earth station is again
fixed on the earth, but as you can see, the satellites are
no | onger stationary with respect to the earth.

The altitude of this particular constellation is
about 1500 kil onmeters or four percent the size of the
geostationary altitude in the previous video.

(Slide.)

In the third video, the satellites are again in

nmotion, illustrating the sweepi ng novenent of the beans
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boundari es.
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We al so show the satellites conmunication with
fixed and nobile earth stations. 1In this video, you can see
t he communi cations links fromthe nobile termnals to the
fixed stations through the satellites.

(Slide.)

VWiile the first three videos illustrated the
vari ous conmponents of the current spectrum nmanagenent
situation, this last video puts the conponents together,
adding in the conplexity of sharing between geostationary
and non-geostationary constell ations.

We see the beans fromthe geostationary
constellations with fixed stations and beans fromthe non-
geostationary one with fixed and nobile stations.

At this point, if you can envision, as well, the
situation that Bruce Franca nentioned about threshold
services underlying all of those beans in these frequency
bands, then you'll get an idea of what the spectrum
managenent situation we are really dealing with in shared
frequency bands.

"1l leave this video up through the rest of ny
presentati on.

(Laughter.)

MR, TYCZ: Bearing in mnd its conplexity, |
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would like to turn next to the tensions that affect our

spect rum managenent deci si ons.
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As we turn to the tensions, |I w sh to enphasize
the goal to act as quickly as possible, to get spectrumin
t he hands of users to allow market forces to deci de what
busi ness nodels survive, and to allow innovation to thrive.

The first layer of tension is international
spectrum policy versus donestic spectrum policy.

While there is sonme commonal ity of use from
nation to nation, there are often substantial differences,
even where service allocations are conpati bl e across
nati onal borders. There can be conflicts due to conpeting
nati onal assignnment requirenents.

As a result, our ability to neet donmestic policy
goal s may be constrai ned.

Further, because of the Wrld Trade Organi zation
Treaty and ot her market-opening initiatives, such as sone of
the protocols we've entered into, it is no |l onger possible
to make spectrum deci sions solely based on donestic factors.

These international agreenents have increased the
tension involved in providing spectrumto satisfy, for
exanple, foreign licensed satellite requests to access the
U S. market.

The second | ayer of tension is governnent and

non- gover nment use of spectrum The goals of governnent and
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non- gover nment frequency users will not always be the sane.

A non-governnent user's objective to have maxi num
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spectrumflexibility to nmeet changi ng market demands may not
coincide with governnent user's objective to protect
national security or safety or life.

These sonetinmes conflicting objectives make
coordi nati on between the two groups difficult, both for
donesti c deci sions and when devel oping U. S. positions for
i nternational conferences.

The third |ayer of tension is at the allocation
| ayer. Here, the questions are focused on how to allocate
terrestrial, wireless, and broadcast and satellite services,
and whet her spectrum should be all ocated on an excl usive
basis or a shared basis.

M. Hatfield and M. Franca have discussed this
to a much greater extent. However, these are also issues we
face in the international arena.

Wrld radio conferences are held every two to
three years to discuss allocations and procedures for
coordi nation, sharing nethods and criteria, et ceterato
respond to new requi renents for spectrum

The fourth layer of tension is the assignnent
| ayer. Here the basic questions are who shoul d get
frequency assignnments and what shoul d be the conditions of

I i censing.
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exanpl e,

Are there constraints that should be adopted,

to facilitate sharing and all ow market forces to
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operate, but yet do not constrain innovation.

Internationally, satellite and terrestri al
coordination and notifications are used to protect existing
services and are also a critical conponent of these
assi gnnent deci si ons.

In conclusion, with progressive market opening
deci sions of the recent past, including the WIO and the
protocols, the days of maki ng spectrum deci sions nmainly
based on donestic considerations are over

We are commtted to tinely action in making
spect rum managenent deci sions but our spectrum managenment
tasks must evolve to reflect the new requirenents of a nore
open gl obal econony.

Thank you.

That's the end of ny presentation.

CHAI RVAN KENNARD: Thank you, Tom

Bill?

STATEMENT OF WLLIAM T. HATCH, ACTI NG ASSOCI ATE

ADM NI STRATOR, OFFI CE OF SPECTRUM MANAGEMENT,

NTI A

MR. HATCH. M. Chairman, Conm ssioners, it's a
pl easure to be here today to participate in the discussions

of one of the nost inportant topics associated with radio
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communi cati ons, the managenent of the spectrum

(Slide.)
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This is an issue that has both national and
international inplications, as you' ve heard, both of which
must be addressed by NTIA and the FCC in a coordi nated and
cooperative manner.

Through vari ous Executive Orders and Depart nent
of Commerce Orders, the Ofice of Spectrum Managenent w thin
NTI A has been del egated the responsibility for managing the
governnment use of the radio frequency spectrum

Today, | would like to briefly address the
spectrum managenent functions of NTIA, the very inportant
coordi nati on process between NTIA and FCC, as wel| as sone
of these spectrumissues that we face today.

If I could have the second slide, please.

(Slide.)

NTI A draws upon the advice of the |Interdepartnent
Radi o Advisory Commttee to performits spectrum managenment
functions. The |IRAC provides advice in all aspects of
gover nnment use of the spectrum assigning frequencies,
devel opi ng and executing policies and procedures, devel oping
technical criteria on the allocation, nanagenent, and use of
t he spectrum

There are currently, as shown on this slide, the

menber ship consists of 20 of the nost active federal users
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It's covered up by the captioning, but one of the
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inportant points that 1'd like to make on this slide is that
the FCC also is a liaison representative on the
| nt erdepartnmental Radi o Advisory Conm tt ee.

It is through this FCC Iiaison representative,
presently within the O fice of Engineering Technol ogy, that
we initiate our coordination process with the FCC on joint
spectrum nmanagenent issues.

This coordination, then, is extrenely inportant
when you consi der that approximately 90 percent of the
spectrumthat Dale was referring to is shared between
gover nnent and non-gover nnent uses.

The majority of that sharing is in the higher
frequency bands where we are seeing now t he newer systens
bei ng devel oped.

However, in the spectrum bel ow 3 gigahertz, we
have approxi mately 20 percent of the spectrumis governnent
excl usi ve, 40 percent is non-governnent exclusive, and 40
percent of the spectrumis used on a shared basis.

So again, | think that points out the inportance
of this coordination process between NTIA and the FCC.

If | could have the next slide, please.

(Slide.)

l"d like to just briefly describe two of the
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subcomm ttees we have in the NTIA because these are the

commttees that do nost of the coordi nati on between the NTI A
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and the FCC and the private sector.

The first is our Frequency Assignnment
Subconm ttee assists in assigning or coordinating the
frequency chosen by the governnent radio station, and al so
coordi nati ng the non-governnent requests for frequency
assignnments in the shared spectrum

The next one is the Radi o Conference
Subcomm tt ee.

(Slide.)

That assists in preparing for |ITU conferences and
devel oping U S. proposals and positions. These are
coordinated with the FCC and provided to the FCC Advi sory
Committee for consideration, simlar to the proposals from
the FCC Advisory Conm ttee coordinated through the FCC,
| RAC, and to the RCS

If I could have the next slide, please.

(Slide.)

Let nme tal k about sone of the spectrumi ssues,
and in particular sharing between governnment and non-
gover nnent systens.

As we've alluded, we have a | ot of sharing
bet ween our systens. W still run into sone difficulties,

especially when we try to do sharing between our high-
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power ed government systens, such as radio |ocation, radio

navi gati on systens, and sharing with the private sector.
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We have difficulty both in our co-channeling with
our adjacent band channel sharing, and later on, I wll talk
about steps that we're taking to try to inprove that
pr ocess.

The difficulty with sharing in these high powered
systens, whether they are terrestrial, airborne and
shi pborne, they use | arge geographical areas that are denied
to other services, including governnent services.

And we need to maintain the flexibility to
address new threats and devel op systens, especially in the
mlitary, for these new | ow observabl e targets.

Mlitary systens are always difficult to share
with. They are tactical systens, they invoke national
security, so in those instances, it's been very difficult to
ef fect any sharing.

Let me talk a little bit about public safety. W
have recently had a Menorandum of Understandi ng between the
Departnent of Defense and the State of Wsconsin to
cosponsor a joint pilot trunking system near Madison,

W sconsin, that will be shared between the state and | ocal
and all federal public safety agencies.

Thi s shoul d provide val uabl e informati on on the

interoperability of these agencies and the joint use of this
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think that this information wl|
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useful to both NTIA and the FCC in addressing future joint
systens for the public safety service.

We | ook forward to working with the FCC, the
state and | ocal governnent, to devel op procedures for these
interoperability and joint use systens for the public safety
servi ce.

Anot her issue that we have is the governnent
agenci es are beginning to use non-governnent fixed satellite
services in an increasing nmanner.

At the present tinme, the spectrumfor that is
non- gover nnent excl usive spectrum and the governnent's
first stations are operating on an unprotected basis.

W're working wwth the FCC to devel op a set of
procedures that the governnment earth stations are taking
into account in the coordination process to try to avoid
interference to governnent earth stations fromthe new
terrestrial services.

The space science services seemto be working
very well in our coordination process wwth the FCC and in
the work preparatory process. |It's a conplex but seens to
be a very manageabl e problemat this tine.

Let nme address very briefly the co-channel and

adj acent channel interference and the steps we're taking to
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government systens and the non-governnent systens and
adj acent bands, we're working with the Comm ssion to
identify technical characteristics of the governnent
systens, and their out-of-band em ssions.

The intent is to provide this information to the
private sector for their consideration in the devel opnent of
their systens and their operational deploynment of these
syst ens.

We hope that that will help elimnate and either
reduce and/or elimnate potential interference problens.

Where practical, we're also trying to provide the
areas of operation of our governnent systens, again to try
to avoid potential interference problens and to enhance
shari ng.

Let me just briefly now, if | could have the next
slide --

(Slide.)

-- talk about our coordination process between NTIA and the
FCC.

There's increasing demands for spectrum and the
pressure to satisfy these demands has reduced the tine
that's available for us to coordinate these shared bands

bet ween the governnent and non-governnent users.
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In sone instances, this has resulted in sone

proceedi ngs fromthe FCC being rel eased w thout prior
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coordi nati on or conpletion between NTIA and the Comm ssion.

This is sonething that we need to address.

An excl usi ve spectrum gover nment coordi nation
bet ween the NTI A and the FCC nust be conpl eted before any
action is taken. Although very rare, this has occurred, and
this is an issue again that will need further discussion
bet ween our agenci es.

We need these further discussions for a nunber of
reasons, to try to inprove the process, to inprove the
efficiency of the process, and to assure that the
requi renents of both the private sector and the federal
government are satisfied in a tinely and efficient manner.

Were the governnment has new or expanded spectrum
initiatives, such as in our navigation systens for the air
traffic control, our mlitary systens, and as | say,
devel opi ng new radar systens for these | ow detectable
targets and public safety or increased protection for our
syst ens.

| think we, on the governnment side, need to do a
better job briefing the Comm ssion and the Comm ssion Staff
on those requirenments so that you have the opportunity to
under stand and appreci ate these requirenents.

W will work with you and your staff to bring
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Commi ssion to inprove this spectrum managenent process and
to provide spectrumto satisfy both the governnent and non-
gover nnment present and | ong-term spectrum requirenents.

| thank you for the opportunity to speak at the
en banc hearing on spectrum nmanagenent i ssues.

CHAI RVAN KENNARD: Thank you very nmuch. You
certainly have our commtnent to continue working closely
with you to resolve any of these issues.

Dr. Pepper?

STATEMENT OF DR ROBERT PEPPER, CHI EF, OPP, FCC

DR. PEPPER  Good norning, M. Chairnman,

Comm ssioners. |'ve been asked this norning to wap up the
first panel and summarize what you've heard.

| think it can be characterized, as Comm ssioner
Ness pointed out in her opening remarks, that we've been
engaged in an experinent for the |ast decade, or alittle
bit nore than a decade, noving froma traditional conmmand
and control approach to spectrum managenent to one that's
much nore based on market forces.

Econom sts predicted that relying nore on market -
based approaches woul d be nore conpatible with the world of
dynam cal | y changi ng technol ogy and markets, and woul d

enabl e t he expansion of supply of usable spectrum as
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opposed to an old systemin which governnent deci sions,

often at the request of incunbents, created and maintai ned
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artificial scarcity.

The new approach is characterized by changes,
soneti mes people though at the tinme, fairly radical in
virtually every aspect of spectrum nmanagenent.

So, for exanple, as Conm ssioner Ness pointed
out, in the allocation and all ot nent approach, we noved from
site licenses to geographic |icenses.

We noved from very narrow channelization and
definitions of what people could do to nore bl ock
al | ocati ons.

On service rules, we noved fromnarrow, specific
service rules, to nore general and flexible service rules.

For exanple, the old Part 22 Cellul ar Licenses,
we defined cellular as a nobile service. W used to joke
that since we didn't foresee mniaturization, longer-life
batteries, digital technol ogies that all owed people to use
pocket phones, everybody thought this was going to be in
cars, and so we used to joke that when you got your pocket
phone, because it was a nobile service, if you wanted to use
it in your office, you had to wal k around and not sit down.

(Laughter.)

DR. PEPPER. W actually had rules that said you

couldn't use it as a fixed service.
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Wel 1, along conmes PCS, al ong cones market demand,

al ong cones the fact that we now have close to 70 mllion
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commercial wreless users, nuch nore than the 900, 000
predicted in the early days, and everything s changed.

So we changed our rules so that now PCS and
cellular essentially have the sane rules and, in fact, you
can sit in your chair and talk on your cell phone.

PCS and cellular now are not only nobile, but
it's also being used for portable services as well as fixed
oper ati ons.

On the technol ogy side, we noved from specific
inputs, in defining what we used to joke as tower and power
requi renents, to nore functional outputs, interference
protections, in-band and out-of-band protections, and
all ow ng the operators to figure out how to determ ne how
they're going to protect against interference, as opposed to
our telling them

On the assignnent side, we noved from beauty
contests that we used to call conparative hearings, to
random | otteries to auctions. But we also have brand new
t echnol ogi es and new unlicensed operati ons.

W have, using sone of the new shared
technol ogi es and sone of the things you'll hear about |ater
this morning with the ultra w de band technol ogi es, so

there's sonme questions about how do we, in the future,
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provi de service to these operators who don't need excl usive

licenses, even in ternms of noving incunbents fromold
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spectrum so that we could use the old spectrumfor new
services with higher val ues.

In the old days, we used to have a forced march
with the fixed mcrowave users that we cleared out for DBS.
That didn't happen for another six to eight years, but with
a great deal of cost and dislocation inposed on the users.

We just said, nove, right.

W' ve changed that. W are beginning to use nore
mar ket - ori ent ed approaches such as the ones we devel oped in
t he emergi ng technol ogi es band for PCS in which we're
al l ow ng negoti ations, paynent, and conpensation for
i ncunbents, when they nove, and they are conpensated by the
new entrants based upon how soon the new entrants need t hem
to nove.

So we're using nore market forces there. So if
you take a | ook across the changes that we've put in place
over a decade, and we're now sayi ng today, how have we done,
and that's in part what we're looking at in terns of the
next several panels.

| think we can say that the policies that we've
instituted have been, frankly, to a very |large extent,
enor nous successes. Faster buildouts, faster |icensing,

better services for users/consuners, |ower prices. The
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bottomline is conpetition works, but we still

chal | enges.
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Most of the questions relating to these
chal l enges relate to the questions of allocation allotnents,
requests for nore spectrum the things that Dal e talked
about .

Demand is increasing, but we're not creating nore
spectrum at the nost desirable | ower band frequencies. New
entrants want to cone in and incunbents say, well, gee,
we're not sure we want to nove. And in fact, sone
i ncunbents historically argued, we don't need nore
conpetition.

But we know better than that now

So issues, nost of these go to the question for
spectrum for new services. There's governnment versus non-
governnent users that Bill talked about. Governnent
real l ocation versus voluntary reallocation with service
flexibility. A good exanple is MVDS

MVDS was designed initially as a one-way anal og
service for television. It would be a wireless cable.

We then went fromanalog to digital and we' ve now
allowed it to be two-way, and we're now beginning to see
MVDS operators convert thenselves into, if you believe the
trade press, two-way wireless internet access providers, and

they're essentially voluntarily reallocating thensel ves
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government standards versus industry standards, satellite
versus terrestrial allocations, donestic versus
international, comrercial, and private |licenses to exclusive
i censes versus unlicensed shared spectrum

So the key question here is how do we neet the
i ncreasi ng demand and whil e the market - based approaches and
policies have worked as predicted, the question is, how do
we capitalize on those and nove forward, at the sane tine
taking into account, users who traditionally have not
benefitted by pure market approaches, such as public safety
users, amateurs, radio astronony, radio |ocation, and so on.

| think Tom Sugrue got it exactly right. And
that is, we need to address both the demand as well as the
supply side questions as we go forward in fornul ating
spectrum policies for the future.

And as we go forward, | think it's inportant to
keep in mnd that the primary |l esson fromthe | ast decade's
experinment is that, as a general matter, relying nore on
mar ket forces, while not perfect, have actually served us
and the country very, very well.

Thank you.

CHAI RVAN KENNARD:  Thank you very nmuch, Dr.

Pepper.
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| had stated initially that | didn't think we'd
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have tine for questions, but | can't let this distinguished
panel |eave wi thout at |least inviting questions fromny
col | eagues.

Any questions fromthe bench?

COWM SSI ONER TRI STANI: | do have one question,
M. Chairman.

| I'iked your parable. 1'msure Andy Fisher or
soneone here has a |ist of who is using every parking space
that's avail abl e.

|"mnot sure, | really don't know whether the
Comm ssi on has an adequate inventory of current spectrum
usage.

If that's the case, is it sonething that woul d be
useful in the discussions that we're having today?

MR. HATFIELD: | mght start by saying that |
have been unconfortable on exactly that topic. | think the
Comm ssion very wisely has noved in a nore deregul atory
mar ket appr oach.

But we get to sone of these allocation decisions,
it is sort of necessary to find out what actually exists out
there, what is really being used.

I"'ma little unconfortable, I admt nyself, that

we may have gone a little bit too far and don't have as much
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information as we m ght be able to usefully use in

considering real |l ocation proposals.
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MR. FRANCA: | think just adding to what Dale
said, when we | ooked at the energing technol ogi es band
effort, and we did about a two-year spectrum study of
spectrum bel ow t hree gi gahertz, nost of our databases were
fairly inadequate to do the kind of relocation work we
needed to do.

And we really had spent a lot of that tine
buil ding that from private coordi nati ng dat abases and ot her
pl aces outside of the Conm ssion.

There is a tension of collecting information from
i censees and making sure it's valid, and the deregul atory
approach where we basically ask for less information from
the licensees right now.

DR. PEPPER  Conm ssi oner, one of the things
that's inportant in order for the market to work is that the
partici pants need to know, have information about what in
fact is in these bands, so you are absolutely correct.

In fact, there's an effort, a couple of efforts
in different bureaus, trying to put on-line our spectrum
dat abases.

And as part of the universal licensing efforts in
the Wrel ess Bureau, people who want to apply for |icenses

now can actually see who else is there. And maybe one of
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bureaus, sone of the work that's been done over the | ast
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coupl e of years, really good work on conputerizing the OET
dat abases so that these then becone available not only to us
but to potential |icensees or people who want to work
t oget her and negotiate with one another to provide better
servi ces.

MR. HATFI ELD: The problemis, in sonme bands we
just don't collect the basic information.

MR SUGRUE: If | could add, just follow up on
what Bob said. In the Wreless Bureau, we do try to keep
track of all our |icensees.

One problemis though they're in, | believe, it's
el even di fferent databases at the universal |icensing
system We're sort of in mdstreamright now i npl enenti ng
that. It's supposed to hel p solve, because the information
isn't always as retrievable as one would |ike.

|"msurprised to find sonetines that even though
t hese are autonated systens, the anmount of manual work
sonetinmes that has to be done to generate information al ong
the lines you' re suggesting right now.

If we have an en banc like this a year from now,
| hope we'll be able to have a better story to tell.

MR TYCZ: | would just like to add on the

satellite side, because the popul ation of satellite system
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is rather snal

inthe US W have a good sense on the

comercial side of the satellite systens, thenselves, but
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when you start going to the earth stations, and particularly
for VSETs and nobile earth stations, we bl anket |icense
t hose at 100,000 at a whack, and we don't really know who
all the subscribers are. W just have to go to a service
provi der and we're hoping that he has an idea associ ated
wi th everyone of those.

But we don't have that database to give us sone
counts periodically.

Wth respect to the international systens, it
gets even nore conplicated. O her countries comng into the
U S market is going to nake that issue even nore
problematic, | think, as we go forward.

CHAI RMVAN KENNARD:  Thank you.

Any further questions?

Comm ssi oner Ness?

COMM SSI ONER NESS: | think everyone can see from
the quality of the presentations today that we have an
extraordi nary group of individuals who are hel ping us to
di scern how to best make a spectrum avail able for the
public.

Each bureau, for different reasons, has different
met hodol ogi es for |icensing spectrum

For exanple, in the satellite arena, we go about
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it quite differently fromthe nethodol ogies that are used in

the wireless. Usually we have an allocation, and then we go
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ahead and set up service rules, and then we go ahead and
often tinmes auction the spectrum W even auction the
spectrumthat's shared.

In the satellite arena, we have applications for
new t echnol ogi es and new uses, and we go about it slightly
backward from the nethodol ogy that was just descri bed,
typically not engaging in an auction process.

How best do we address the issue of shared
spectrunf? \Wien you have the very long tinme horizons for
getting the satellite systens up and operating, versus
terrestrial systens that have a nmuch shorter tinme horizon
and where we're tal king about shared spectrum particularly
in an auction context.

Tont?

MR. TYCZ: | think you' ve hit on a good point,
Comm ssioner Ness. The satellite systens have | onger build
out tinmes. They usually have.

VWhat we're finding is that nmany of the systens
have to get a license first before they can get investors,
and a lot of it is very futuristic, and there is a tension
between trying to get allocations for satellite services and
conpeting against terrestrial or wreless services,

particularly when the i medi ate use of the satellite system
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2 services than you do of the satellite services, which are a

Heritage Reporting Corporation
(202) 628-4888



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

116
few years out.

So in the decisions between the bureaus, you have
basically pl eadings before us that we have to analyze to try
to figure out whether or not they can share or not, and
based upon technol ogy, that they're saying they have now,
and may not be what they actually inplenent several years
from now.

So we are put in a position of trying to al nost
di vine what sone of the new technology is going to be to
make this sharing possible in the future.

MR SUGRUE: It is one area that I'd have to say
| don't think we've been fully successful using economc
concepts that we use when it's strictly a terrestrial
service. Part of that is because there's a | ot of
| egiti mate concerns about using things |ike auctions in a
satellite environnent, although we have auctioned a couple
slots off.

But given the international characteristic of
many satellite systens, but one thing that does is it puts
pressure then on the Comm ssion to really start making
deci sions on how sharing will take place, as opposed to sort
of letting the marketpl ace deci de how nmuch you're going to

use the satellite and what the interference rules would be.
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2 trying to create sonething like nore property rights in the
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use of that spectrumin both space and terrestrial uses
which would get us a little bit out, at |east on an
experinental basis, would get us out of having to decide all
those rules as a regulatory matter.

COMM SSI ONER NESS: When we |icense through
auctions, what are we licensing precisely, especially if
it's shared spectrunf

MR, SUGRUE: You're licensing the right to use
the spectrum according to the service rules we've adopted
which may Iimt the right to use the spectrumin certain
ways that inhibit the value of it.

That is, you do have to, in order to nake a
useful, nmeani ngful judgnent as to the value, to construct a
bi dding strategy to sort of focus it on auctions.

You have to know what the rules are, the sane way
if one bids on a piece of Iand, you need to know if soneone
has an easenent across it, if it's zoned for particul ar uses
that you don't want to use it for, or that someone el se has
a right to.

COWMM SSI ONER NESS: Does that nean that the
Comm ssi on cannot change its rules at a later point in tinme?

MR. SUGRUE: | woul d never say that.

(Laughter.)
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MR, SUGRUE: As a matter of law, | think you take

t hem subj ect to the on-going regul atory oversight of the
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Comm ssion the same way nost | and use deci sions you take
subj ect to the on-going oversight of the Zoning Conm ssion
or whatever the regulatory authority is.
COWM SSI ONER NESS: Thank you.

CHAI RVAN KENNARD: Any ot her questions fromthe

bench?

(No response.)

CHAI RVAN KENNARD: We know where to find you all.

(Laughter.)

CHAl RVMAN KENNARD:  So if we have others, we'll
find you.

Thank you all very much. That was very well
done.

W'l | ask our second panel to begin assenbling up
here, please.
(Pause.)

CHAI RVAN KENNARD: If | could ask everyone to

cone to order for the second panel, please, |'d appreciate
it.

Thank you.

Qur second panel will focus on spectrum

managenent today. W want to hear a candid assessnment from

our panelists of what you think works and doesn't work.
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| was talking to our staff as we were putting

this together and | wanted to be sure that we had sone
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panelists who would feel free to be conpletely candid with
the Comm ssion on this particul ar panel.

And seeing the group assenbl ed and havi ng wor ked

with nost of you, | don't think that's going to be a problem

because | know that you have been candid with us in the
past, and | appreciate that.

Dale Hatfield will also be a part of this panel,
as sort of our panelist eneritus noderator, and wll be
junping in with questions and coorments as we go al ong.

We have one little housekeeping matter that |
wanted to raise.

John Stanton has a conflicting engagenent this
nmorni ng and unfortunately will not be able to stay for the
entire panel, so l'mgoing to ask himto begin with his
presentation. And then, if the Comm ssioners have any
guestions for him | will invite those questions after his
presentati on.

Then we'll go into the rest of the panelists.

Wth that, John, would you like to begin?

STATEMENT OF JOHN STANTQN, CEO, WESTERN W RELESS

CORPORATI ON

MR. STANTON: Thank you, M. Chairman. Thank you

for indul ging ny schedul e.
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| am the Chairnman and Chi ef Executive Oficer of

Western Wrel ess Corporation.
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|"malso privileged to currently be the Chairman
of the CTIA

Al though | speak primarily for nyself and ny
conpany today, | think ny views also reflect those of many
of the others within the wirel ess industry.

| thought it mght be hel pful to just begin by
giving a very brief introduction to our conpany, although
have had the privilege of spending tine with each of you.

Western Wreless was really founded as an
organi zation during this Adm nistration in 1992. Basically
fromscratch, we passed one mllion subscribers on Decenber
31st of 1998.

And have, | think, managed to provide terrific

service to our custoners and opportunities to 4300 people

who work for us in the seven years we've built our business.

We built that business initially by involving
ourselves in the rural wireless business. W own 92
different |icenses, alnost entirely in rural areas, unless
you think of Lubbock and Fargo as big cities.

We have participated in a total of 12 of the
FCC s auctions, including all of the Al B, C, the D and the
E, the F. The Cand F, | should note, are through a

partnership with Cook Inlet, and both of the C re-auctions,
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1 including a re-auction that's ongoing right now.

2 We've al so participated in two ESVMR auctions and

Heritage Reporting Corporation
(202) 628-4888



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

126
have participated in the LMDS auction process as well.

We have purchased over $300 million worth of
spectrum Qur conpany was the first to turn on an auction-
awar ded PCS |i cense.

And we have al so participated internationally.

W' ve involved ourselves in a dozen different countries. W
have |icenses either issued or pending in seven countries,
and have had the opportunity to participate in different
auctions as well as other |icensing awardi ng processes in

ot her countries.

And so |'ve had an opportunity to get a broad
perspective on the kinds of opportunities there are to issue
spectrum

I'd like to make a couple of comments this
nmorning directly responsive to the questions that were asked
of the panelists and really speak to what works.

| think in ny perspective, having participated
initially in my involvenent at McCaw in the original |icense
awar di ng process in cellular through the lottery process and
now t he auction, there has been frankly consistent progress
made in the way auctions are awarded.

| would say that the mechanics for awardi ng

i censes through the auction process have been very
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1 efficient.

2 The process of allocating spectrum and the
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greater freedomw th which carriers have to utilize that
spectrum are clear inprovenents in the process during the
| ast 15 years in which |'ve been directly invol ved.

| think that the further allocation, based on
mar ket demand, anything that can advance the prem se that
the market will determ ne the best use of the spectrum |
t hi nk much of which is enbodied in the current policies and
the current thinking of the Conm ssion is very positive.

| would tell you that sone of the things that
don't work, frankly, well spectrum caps may have been
appropriate at the original outset of the PCS |icensing
process, we are now the seventh operator in the last two
systens that we have turned on in the last four nonths in
Phoeni x and Seattle, and | would tell you that spectrum caps
or limts on the amobunt of spectrumthat carriers can own is
not only not necessary in order to pronote conpetition, it's
actually damaging in terns of the ability of carriers to
efficiently operate their systens.

We, for exanple, own 20 negahertz in Phoenix and
woul d i ke to have the opportunity to buy 30 nmegahertz nore
because we think we can nore effectively deliver the kinds
of service opportunities that we would I|ike.

That's the only spectrumthat we see readily
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avai |l abl e to enhance our offering and be necessary to give

back sone spectrum under the current rules, unnecessary in
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our Vview.

| would Iike to speak, very briefly, to the
notion of what | call forgotten spectrum

We have participated and tal ked nostly about PCS,
but there are a nunber of cases that are interesting in the
cellular arena. W currently, as all the Comm ssioners and
Chai rman know, have been very active in pronoting rura
wireless with the wireless residential service offering that
we' ve done in North Dakot a.

W are trying to get ETC status in South Dakota
as a part of our effort to continue to build our business.
The irony is that the Staff is currently reconmendi ng
agai nst issuance of an ETC permt to our conpany, in part
because we are not proposing to serve a certain part of
Sout h Dakot a.

That certain area in northwest South Dakota was
originally licensed to, issued via lottery. That lottery
w nner did not -- actually, it's part of the Rapid Cty MSA
Bef ore we purchased the |license, that lottery winner did not
serve the entire territory.

The consequence was that they returned the
spectrum For five years now, we have been waiting for an

opportunity to buy, or even to serve, based on interim
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operating authority, that area of South Dakot a.

W're not allowed to under the Conmm ssion's
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current |icensing process because there's been a five-year
delay in that.

My tinme is up. There is another instance | could
speak of where there's been an over ten-year delay in North
Dakota in issuing licenses and five-year delays in paging.

All these are cases where they are a bit off the
beaten track, they're not New York City PCS |icenses but
they are still very inportant to the people who live in
t hose communi ti es.

And anything that the Conmm ssion can do to
expedite the licensing of those areas that are, as | cal
them forgotten, | think would be a terrific help.

"1l end with that.

CHAI RVAN KENNARD: Thank you very nmuch, M.

St ant on.

"1l invite questions fromthe floor before M.
Stanton has to | eave.

Conmmi ssi oner Ness?

COW SSI ONER NESS: Have you seen nuch use of
di saggregation and partitioning in the opportunity to get
addi ti onal spectrunf

We tried, to sone extent, to privatize the

avai lability of spectrum by creating secondary market.
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Has that happened and is that a useful tool to

avoid the issue of spectrum caps?
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MR. STANTON: Commi ssioner, | think it is a very
useful tool. Frankly, we have had an overlap issue that the
Comm ssi on has been very patient with in the Wom ng area.

It came with the Denver MIA, but frankly our
probl em has been that we've had a very difficult tine
findi ng people who woul d even take di saggregated spectrumin
rural areas.

Sonme of that has to do with the way the |icensing
process, neaning the very |large geographic area, but | would
say in general that disag, particularly if we could get down
to the BTA or conceivably even the county level, in sone
cases woul d be very hel pful

The chal |l enge for us is having bought seven MIAs,
we really need all 30 negahertz in places |ike downtown
Denver and downt own Portl and.

We clearly can get by with substantially |ess
spectrumin the rural areas.

COWMM SSI ONER NESS: What about partitioning to,
for exanple, rural telephone conpani es or indi genous
conpanies? |s that an opportunity waiting to be used?

MR. STANTON: We've had di scussions, in the
Wom ng case, wth both an independent tel ephone conpany in

western Wom ng, as well as a cable TV conpany that serves
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1 bot h Sout h Dakota and Wom ng.

2 And | think it would be useful. W would like to
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try to do sonething. There are conpanies frankly who've had
difficulties in resources, not in buying the spectrum
because, as | said, we basically give it to them but in
having the wherewithal to get the noneys to build out the
system

| think we've had an experience where it clearly
is sonething that can be acconplished. W just haven't
managed to get it done yet.

CHAI RVAN KENNARD: Any ot her questions fromthe
bench?

Comm ssi oner Furchtgott-Rot h?

COW SSI ONER FURCHTGOTT- ROTH:  Thank you, M.
Chai r man.

M. Stanton, you mentioned sone questions wth
ETC designation, eligible tel ecormunications carriers, and
you referred to problens with the Comm ssion.

Is that the Comm ssion the FCC or the South
Dakota Public Utility Conm ssion?

MR. STANTON. We've had chal l enges at the states,
and that's primarily what |1'mfocused on.

This instance that | think is terribly ironic in
Sout h Dakota actually is a problemin this Comm ssion or its

Staff not having resolved the award of |icensing or even
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interimoperating authority to provide service in northwest

South Dakota in this part of the Rapid Gty MSA that |
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referred to.

So in this case, it is the FCC

But nost of the chall enges we have had, frankly,
have been the states and the staffs, in ny view, not being
as pro-conpetition as this Comm ssion.

COWM SSI ONER FURCHTGOTT-ROTH:  I'm still having a
little trouble follow ng this.

| s the concern because | thought it was the state
conmi ssions that designate eligible tel ecommunications
carriers, and not the FCC

s the South Dakota Public Uility Conmm ssion
saying they will not designate you as an ETC unl ess the FCC
does sonet hi ng?

MR, STANTON. |I'msorry, let nme be clear.

We are at the staff level in South Dakota. W
have not gone to the full Conm ssion level. The staff is
currently recommendi ng agai nst granting of an ETC status for
us.

The reason for their current viewis that there
is a part of South Dakota that they would |ike us to serve,
as part of our universal service or wreless residential
service program that we would be delighted to serve, that

we have had pending applications to serve with our 800
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| ogj am on the unserved areas.

It's the same in the North Dakota Three RSA, for
exanple, is a simlar situation. It caused us problens
where we wanted to provide relief services and subsequent
essentially replacenent services in North Dakota, after the
Red River Valley flooding disasters.

But literally, the North Dakota Three RSA,
believe, was originally lotteried in 1989. The original
lottery wi nner never was issued a |license.

In 1996, | believe, there was an effort to issue
a new license, either by lottery or auction, but literally
no |license has been issued on the non-wire line side, the B
si de.

There we've been able to get into an operating
authority but that has a chilling effect on investnent.

It's hard for me to justify the mllions of dollars to build
out that territory when in fact the Conm ssion could nmake a
decision to issue a license to soneone else. And | had to
pull ny investnent out.

COW SSI ONER FURCHTGOTT- ROTH:  Thank you.

CHAI RVAN KENNARD: Are you confident that if you
were able to secure authority for that one part of the

State, that you would be able to convince the North Dakota
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Comm ssion to grant you ETC authority?

In other words, is that the only issue that's
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being raised in North Dakota?

MR. STANTON: We have our norths and our souths
confused in this case because | used an exanpl e from bot h,
M. Chairman.

To be blunt, we have great reservations in a
nunber of the states. W have had problens in Kansas with
ETC status. |I'mnot sure that's the purpose of the hearing
today, but 1'd be delighted to use this as an opportunity to
talk about it, if you'd like.

The specific instance in South Dakota, the only
serious issue being raised is that we, unlike the
i ndependent tel ephone conpani es who do have uni versal
service obligations, we are not going to be able, in their
view, to serve the entire territory, the entire state, and
therefore they are hesitant, they have told us, to issue ETC
status to us.

| can't tell you that if we overcone that
obstacle that we won't find another obstacle, because we
perceive that there is a bit of protectionismgoing on for
t he i ndependent tel ephone conpani es in South Dakot a.

But we are fully prepared to fight that issue.
We are fully prepared to nmake the investnent.

The one thing | can't dois | can't invest in the
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territory where I'mnot |licensed to serve.

CHAI RMAN KENNARD:  Thank you.
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Any ot her questions for M. Stanton?

(No response.)

CHAI RVAN KENNARD: Thank you very much for
appeari ng here today.

MR. STANTON: | apol ogi ze for the schedul e
conflict. [I'll hopefully have an opportunity to see each of
you | ater today or tonorrow.

CHAI RMVAN KENNARD:  Thank you.

M. daudy?

STATEMENT OF LYNN CLAUDY, SEN OR VI CE PRESI DENT

OF THE SCI ENCE AND TECHNOLOGY DEPARTMENT, NAB

MR. CLAUDY: Thank you, M. Chairman, and
Comm ssi oners.

" m pl eased to offer broadcasters' views on the
Comm ssion's role in respect for managenent.

As a history rem nder, the primary reason for the
passage of the Radio Act, which was the predecessor to
t oday' s Conmuni cations Act, was managi ng the spectrumto
ensure interference-free broadcast service.

By 1927, chaos reigned on the nation's airwaves,
and one of the Comm ssion's greatest successes in its 70
years has been keeping radio and TV service free of

destructive interference.
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1 One need only to travel to countries such as

2 Italy, anong others, to find conditions that are simlar to

Heritage Reporting Corporation
(202) 628-4888



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

146
the U S in the 1920s, where radi o stations operate w thout
regard to limts on power, frequency or |ocation.

The result of course is not radio for everyone,
it's radio for no one.

The principles that the Comm ssion has foll owed
have recently cone under attack by hundreds of unlicensed
operators who have wongly clained a constitutional right to
broadcast in the radi o band.

We'd like here to commend the Comm ssion for its
dedi cated efforts in fighting broadcast piracy.

Broadcasters believe that the FCC should work to
ensure that spectrum can be nade nore useful if new
t echnol ogi es appear.

I n many cases, advances in technology wll permt
exi sting services to use |ess spectrumto provide the sanme
or greater |evel of service.

A good exanpl e are the pendi ng proposals for in-
band on-channel digital radio service which will permt
radi o broadcasters to provide nmuch hi gher quality audio and
new forns of data services.

Nonet hel ess, as the Conm ssion wei ghs requests
for spectrum for new services, it needs to be careful that

it does not do unintentional danage to existing services.
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In recent years, we've seen repeated efforts to

di spl ace broadcasters from frequencies that they use to
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provi de el ectronic news gathering or other operations
essential to providing a nodern broadcast service.

We believe the Conm ssion should foll ow several
principles in this area.

First, it should recognize that many systens
proposed to it are different ways of providing the sanme or
simlar services and it's unlikely that all of them can be
successful .

Thus, the Comm ssion should weigh carefully
whether it is appropriate to displace several existing
services where the actual market need m ght only require
novenent of one.

Second, the Comm ssion needs to be careful when
it accepts assurances from new services that they can share
spectrumw th existing users.

In theory, sharing is an ideal solution. No one
| oses spectrum and spectrumis used nore efficiently.

Al'l too often, however, such assurances turn out
to be wi shful thinking and the new user may call for the
i ncunbent service to be nmade secondary or ot herw se
responsible in itself for preventing interference.

If the FCCis going to rely on sharing, it should

make clear that new entrants will bear the responsibility,
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1 i f sharing proves to be unworkabl e.

2 Third, the Comm ssion nmust ensure that adequate
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repl acenent spectrumis avail able for any di spl aced

i ncunbents, and in that context, adequate nmeans not only
that there is spectrum but that there is equi pnent

avai lable that will permt all existing uses to be
replicated in the new band without a | oss of service
qual ity.

And finally, the Comm ssion nmust continue to
i nsi st that new users conpensate incunbents for the cost of
buyi ng and installing new equi pnent as your New Energing
Technol ogy deci si on provi des.

Wil e the FCC has been foll ow ng these
principles, increasingly you are under pressure to cut short
t hese protections for vital existing uses.

We note that a nunber of new satellite services
have been proposed that woul d operate in bands where ot her
necessary broadcast station support services now operate.

Finally, you've asked under what circunstances
t he FCC shoul d adopt technical standards and when it should
al l ow mar ket pl ace forces to determ ne technol ogy.

Broadcasters, unlike many providers of wreless
tel ephony and simlar services, do not control the equi pnent
consuners use to receive their service. Instead, consuners

buy equi pnrent in the open market, and they expect that it
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wi |l work anywhere in the country.

In order to provide consuners with the assurance
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that the investnent in new equi pnent will not be |ost, the
Comm ssi on needs to adopt rules to ensure conpatibility
bet ween broadcast signals and receivers and because
broadcast signals are distributed by cable systens and ot her
mul ti channel video providers, in that area as well, it's
essential that the FCC work to ensure that new technol ogi es
are not |ost through technical disagreenents between
i ndustri es.

Congress' direction to the Comm ssion, both in
the 1992 Cable and the 1996 Tel econmuni cati ons Acts to
provi de standards for cable set top boxes is a good exanple
of that policy at work.

Thank you very nuch.

"Il be happy to answer any questions.

CHAI RVAN KENNARD: Thank you very nuch.

Next, we'll hear from Mark Crosby.

STATEMENT OF MARK CROSBY, PRESI DENT, | NDUSTRI AL

TELECOVMUNI CATI ONS ASSOCI ATI ON

MR. CROSBY: Good norning, M. Chairnman,
Conmi ssi oners.

The third question that you submtted to this
panel particularly piqued ny interest because it was

concerned with non-economc factors and a couple of services
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were nentioned, that being radio astronony, public safety,

and the amateur community.
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M. Sugrue used a parable. 1'd like to use a
parabl e as well, because |I'm sonewhat sensitive when private
wireless isn't nentioned.

If there were a neteor crashing to earth, the
radi o astrononmers would of course find it, the amateurs
woul d tell us where to go hide, public safety woul d keep
order, and private wireless would keep things running before
the neteor hit, and probably keep things running when it did
hit, and put the pieces back together afterwards.

So | guess that leads into ny answer to question
three. Al spectrum managenent regul atory and all ocation
deci si ons cannot be reduced sinply to defining market areas,
popul ati on coverage and per pop eval uations.

If it were that sinple, we would just need
conputer programmers, and | guess we wouldn't be here this
nor ni ng.

Non- econom ¢ factors, such as contributions to
busi ness productivity, the safety of the public, enployee
safety, and the conpetitiveness of Anerica' s econony,
supported and enhanced through the use of the nation's
spectrumresources, are also factors that nmust be integrated
W t hin spectrum managenent policy determ nations.

| f we support Anerica's donestic corporate
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1 conpetitiveness and vitality through responsible spectrum

2 managenent, where the Comm ssion | eads through deci siveness,
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i nternational conpetitiveness will certainly follow

It is obviously difficult to determ ne the needs
of services that do not automatically provide econom c
counters that may be statistically quantifi ed.

There are no easy solutions and no natter how the
Comm ssion may attenpt to nodify its spectrum nmanagenent
nodel s based on conpetitive bidding to achieve anticipated
results, that effort will |eave val uabl e spectrum uses
behi nd.

The Comm ssion is the world's spectrum managenent
| eader. |If there are certain classes of spectrum users
whose contributions are difficult to conprehend, | suggest
t hat through normal comment cycl es and open sessions, such
as this norning's, clarity may be achieved that wll assist
the Comm ssion in its spectrum managenent deci si onmaki ng
process, particularly for those classes of spectrum users
that are perhaps nore difficult to understand.

The private wireless industry, for one, certainly
woul d | ook forward to such comuni cati on opportunities.

Such an approach worked well in the past, and |'msure it'l
work well in the future.

Question one had to do with advantages and

di sadvant ages of providing spectrumfor new services by
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several approaches.

As | discussed in ny witten statenent, spectrum
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sharing is an appropri ate managenent approach to foster
efficient use of the spectrum particularly for
communi cation industries |ike private wirel ess, that enpl oy
engi neeri ng-based |icense assi gnnent nechani sns that are
specifically designed to naximze the efficient use of the
radi o spectrum

In fact, | would encourage a cl oser | ook, closer
exam nation of the potential for sharing anong conpatibl e
users such as governnent and non-governnent systens where
spectrumuse is simlar and where technol ogy and spectrum
engi neering may serve to significantly reduce the potenti al
for interference.

It is also ny experience that users in shared
spectrum envi ronnents eventual |y demand, and manufacturers
w Il eventually introduce innovative products that adapt to
t he shared spectrum environnent, thereby pronoting nore
i ntensive use of the spectrum

A perfect exanple is the proliferation of
i nnovative trunking technologies in the private wirel ess
bands bel ow 800 negahertz that have adapted to these shared
frequency bands that are the subject of the Comm ssion's
ongoi ng requi renents proceedi ngs.

When it comes to reduci ng channel bandw th,
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private wireless is the nodel student, having experienced

such a requirenent four tinmes in its history.

Heritage Reporting Corporation
(202) 628-4888



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

160

At least for the foreseeable future, | believe we
have pushed the technical envel ope, however, with 6.25
kil ohertz channel bandw dths by the year 2005 as our
i ndustry's new hurdl e.

Date certain transitions however need to
accommodat e normal procurenent cycles of the |licensees and
are probably best utilized in major netropolitan areas where
prospective demand is of course greater

It is critical to renmenber, however, that when
you split channel bandwidths in half, it's not sinple math.
You do not receive a two-to-one inprovenment in spectrum
avai lability, as incunbent systens and concurrent
interference protection requirenents limt the effect of the
t echnol ogy spectrum that has been created.

The targeted i ndustry eventually achi eves the
two-to-one gain, but the transition take a while.

We al so need to take into account the fact that
spectrum narrowbandi ng creates technol ogy opportunities, but
it also sinmultaneously reduces the potential for the
devel opnent of broadband technol ogi es that can serve the
sane purpose of pronoting spectrum efficiency.

My tinme is up. | will submt this for the

record.
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CHAI RVMAN KENNARD: If you'd like to sumup, we'll

give you a few m nutes.
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MR. CROSBY: The other one | want to do is band
clearing. Band clearing at 2 gigahertz worked extrenely
wel | because there was a spectrumthat the incunbents could
go to.

You nade a wi se decision and put sone financi al
ground rules in place.

And | think the other reason why it worked well
is because the relocators for the obligation were not in the
sanme business as the incunbents and things have worked out.

As a cl eari nghouse, we have had no financi al
di sputes to resolve. W have one other one that's right
before you, and that is the 800 negahertz. It's alittle
too early to tell, but | have a sneaking suspicion that
that's going to be a little bit nore difficult because |
don't think there is really good alternative spectrum

The financial ground rules are a little bit |ess
clear, and the predom nant relocator is in, often tines, the
sanme business as the incunbent, but it's still hard to tell,
and we'll see.

But thanks very nmuch for your tine.

CHAI RVAN KENNARD: Thank you very nmnuch.

M ke Kennedy, wel cone.

STATEMENT OF M KE KENNEDY, CORPORATE VI CE
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PRESI DENT AND DI RECTOR, MOTOROLA | NC

MR. KENNEDY: Thank you, M. Chairnman, and
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Comm ssi oners.

First, let me start by expressing ny appreciation
to all five of you for spending the norning here on a
subject that certainly Mtorola regards as fundanental to
the FCC s purpose. That of course is spectrum nanagenent.

And secondly, let nme al so thank you personally
for the opportunity to testify.

VWiile | don't consider nyself a nationa
treasure, | certainly amthe only person in the roomthat
has spectrumin his title, 'l bet.

|"ve submtted a witten statenent for the
record, and I amaware that you'd |like us to address the
three questions that you asked.

| went through the questions, and | found nyself
sayi ng, the answer depends, the answer depends on what
servi ces, what bands, what technol ogies, et cetera.

So | thought what | would do is nake sone remarks
this norning about the process of spectrum managenent and
try to tie in the questions at sonme appropriate points.

| haven't spent enough time at the Conm ssion
over the last few years. Those that know ne know that |
spend nost of ny tine dedicated to Motorola's satellite

startup projects.
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But |

of tine overseas,

have spent a lot of time, |I've spent a |ot

meeting with your counterparts in other
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countries, attending radi o conferences, going to regional
nmeet i ngs.

The coments |'Il make | think reflect heavily on
my experiences there, and | think they are applicable to
both terrestrial and also to the satellite businesses.

|'"d like to make three main points this norning.

The first point I would make is that you, and
i ndeed we nust start gl obally.

The second point | would make is spectrum
managenent i s hard worKk.

And the third point | would nmake is that spectrum
auctions aren't the answer.

And I'll conclude finally with a reconmendati on

Let nme el aborate.

We have to start globally. | renmenber the tine
at the Comm ssion when international was border coordination
wi th Mexico and Canada.

Then | renmenber in 1979, and | guess |'m giving
away ny age here, | renenber in 1979 when the Comm ssion
made a | andmark decision in 800 and 900 negahertz for new
nmobi | e al | ocati ons.

The Comm ssion was very successful. The U. S.

Government was very successful in taking that decision
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1 outside of the United States.

2 The i ndustry supported that. W had a very good
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wor ki ng rel ati onship, and we ended up with a successful
nmobil e radio service globally that | think was earmarked by
the United States | eadership very successful tine.

Now we have the International Bureau in
recognition of the inportance of international to the
Comm ssion and of course, as already been nentioned this
nor ni ng, we have WIO comm tnents that are equally inportant

We've had sone great satellite decisions. |'ve
been personally involved in sone of those.

We've done very well, | think, in satellites in
the international community, but what have we done with
nobi | e.

You asked for controversy, M. Chairman, |I'll put
sone controversy on the table.

W did PCS. | was personally involved. Mdtorola
pl ayed a major role in that proceeding. W achieved |ots of
terrific outcomes. W got nore conpetition in the United
States, we got nore spectrumfromnobile. W have sonething
like 70 mllion users at this point in conbined and cel |l ul ar
and PCS bands.

We have a very successful auction, very
successful for the United States for the Treasury and a very

successful test of the process, | think.

Heritage Reporting Corporation
(202) 628-4888



169
VWhere did we not do so well ?

W didn't do so well in |ooking globally. W
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ended up adopting a plan that really put us out of sync with
the rest of the world, and now we are in the position where
| believe we're trying to figure out how to redress that
pr obl em

It has ram fications for manufacturers, | think
for operators, and | think for inportantly the public and
the end users in the United States.

|'d better nove on

Secondl y, spectrum managenent is hard work. The
guestions that you asked on sharing, reduced channel
bandw dt hs, et cetera, will take a focus to really arrive at
reasonabl e answers.

The answer | would give you today is that
spect rum managenent is dynamc, allocations will change and
users wll have to nove up in the spectrum and they'll have
to be treated fairly.

Emer gency technol ogy rules are a good process
t here.

Finally, spectrumauctions. Let ne be clear.

Al'l ocate the spectrum auction the |licenses for conpetitive
bi dding. That's what | mean when | say spectrum auctions
aren't the answer. Manufacturers need certainty, | think

consuners need sonme certainty, and | think that the gl obal
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mar ket pl ace demands sone certainty that a true spectrum

auction mght really not allow us to achieve in the
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mar ket pl ace.

Finally, let ne conclude with a recomrendati on on
t he process.

| think that we need to formalize the process
within the Comm ssion and | think we need to el evate the
attention.

That why | started by congratul ating you for
dedicating what | knowis a tinme fromvery busy schedul es
for all of you.

Let's create a spectrum managenent board wi thin
the Comm ssion. W've done sone of this within Mtorola
where we have different businesses.

In the Comm ssion, you have different offices and
bur eaus.

Let's put together a team of senior |eaders in
t he Comm ssion who actually sit down and deal with the issue
of spectrum managenment so we can get the kind of conpl ex
probl ens solved that | think we face.

| |1 ooked at your first panel, and | said that
| ooks |I'i ke a spectrum managenent board to ne.

Thank you.

CHAI RVAN KENNARD:  Thank you, very much.

Next, it's always nice to wel cone back a forner
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Comm ssioner, Henry Rivera, now an attorney with the | aw

firmof Shook, Hardy & Bacon.
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Henry, wel cone.

STATEMENT OF HENRY M RI VERA, ESQUI RE, LAW FI RM

OF SHOCK, HARDY & BACON

MR. RIVERA: Thank you, M. Chairman. It's nice
to be here. Conmm ssioners, it's nice to see you all again
this norning. Let nme conplinent you on this beautiful
facility, M. Chairman, Comm ssioners, it's certainly not
i ke the ol d days.

CHAI RVAN KENNARD: The parking' s great too.

(Laughter.)

MR. RIVERA: |'mhere on behalf of ny client,
Metricom Inc., which provides a wireless internet access
using primarily the unlicensed band. Few realize the extent
of unlicensed operations because obviously there is no
| icense process. The industry is not cohesive and it's
difficult to assenble neaningful statistics about this
i ndustry.

Furthernore, the industry typically has a very
| ow profile here at the Conmm ssion.

Nevert hel ess, the Comm ssion has recogni zed
unlicensed operations and the significant public benefits
that it can provide by offering conpetitive equi pnent and

services, |lower costs, and mass consuner-of f-the-shel f use.
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Recent exanpl es of the Comm ssion's recognition

of the many benefits of unlicensed operations appear
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UNI | and above 40 gi gahertz proceedi ngs.

In order for unlicensed operations to be
successful, the Comm ssion nust internalize the fact that
creation of unlicensed operations was al so the adoption of a
significant spectrum allocation policy.

Fromthis follows two principles, significant
pri nci pl es.

First, unlicensed operations cannot be nerely an
af terthought in the policymaking process.

Secondly, the regulatory environnent nust exi st
for unlicensed operations. That is conducive to the
acconpl i shnent of the business plan, and provi des stable and
adequat e spectrumthat has reasonabl e shares in the band.

These principles should be enbraced by the
Comm ssi on because unlicensed spectrum operations, one)
pronote efficient utilization through sharing, and two)
encour age technol ogi cal innovati on.

| was asked to articul ate the advantages and
di sadvant ages of providing new services by tried and true
met hods that the FCC has al ways used; sharing technical
i nprovenents, band clearing and reall ocation.

The problemwi th all but one of these approaches

is the prem se that providing spectrumfor new services nust
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1 take, as a starting point, that interference will occur

2 anong users of the sane spectrumand that interference is a
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bad t hi ng.

This is based on the immtable truth that the
| icense spectrumis generally entitled to exclusive use.

Most sophisticated users of the unlicensed
spectrum have no problemw th reasonabl e antici pated
interference. These users have engineered their systens
with sharing and interference in m nd.

Unlicensed systens that are not robust enough to
w thstand interference fromother users, and at the sane
time not cause interference to others in the band, wll not
survive and will not be comercially viable.

By pronoting sinple, flexible, and fair rules for
sharing, such as those very brief rules for spread spectrum
operations, Section 15,247, the Conm ssion can encourage
t echnol ogy and mar ket pl ace forces to replace existing
regul ation and all ow the engineers to invent the best
sol utions for managi ng the spectrum

Whi ch | eads ne to the second question the panel
i s supposed to deal with, which is when should the FCC
pronote nore flexible use of the spectrum and when should
it adopt nore detailed technical operational regul ations.

This question indicates a failure to fully

appreciate the Part 15 paradigm Wth Part 15 spectrum
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rules, the Comm ssion created an entirely new industry that

is robust and econom cally viable.
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Systens and services have been created and
products are in the hands of consuners. And sone Part 15
works and it works well.

By any neasure, the Part 15 rules are very brief.
There are very few detail ed, technical and operational
speci fications.

Furthernore, there are no conplicated etiquettes
at all. To get into the Part 15 business, one just needs to
follow the sinple, technical rules. The market will decide
the winner and |l osers and the Conm ssion is spared the
needl ess expenditure of resources to |license and nanage this
spectrum

Two final thoughts before ny time is up.

First, the Conm ssion should recognize that the
Part 15 industry is one of the few remining places where
soneone with |[ittle capital can enter the tel ecommunications
busi ness and nake a positive contribution in terns of new
servi ces and devi ces.

One does not need to participate in an auction
and the Part 15 rules reward technical achievenent.

Second, in nmy estimation, the |largest single
problemthat the Part 15 has faced has been that when the

Comm ssion is maki ng spectrum policy decisions, it tends to
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forget the Part 15 industry exists.

This failure on the part of the FCC nmakes it
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harder than it ought to be to convince potential investors
to invest in the Part 15 industry and potential custoners to
do business with Part 15 suppliers.

The notion that Part 15 has to accept
interference fromall and may not cause interference to
anyone has caused sone to believe that this neans the FCC
can nmake spectrum policy, conpletely ignoring the existence
of the Part 15 industry.

Not hi ng coul d be conmpletely further fromthe
truth.

The Comm ssion has not conducted itself in this
manner. Once rem nded of Part 15 interests, the Conm ssion
needs to keep the Part 15 industry in mnd when it |aunches
a proceeding related to unlicensed band.

The Part 15 industry cannot be an afterthought in
t he spectrum policymaki ng process. The inclusion of a
representative of that industry in today's proceedings is an
i ndication that the Conm ssion is taking the unlicensed
i ndustry seriously.

Thank you again for inviting me. | really
appreci ate your attention.

CHAI RVAN KENNARD: Thank you very nmuch, Henry.

The next witness is Phil Salas from Al catel.
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STATEMENT OF PHI L SALAS, DI RECTOR OF RADI O

TECHNCOLOGY, ALCATEL, USA
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MR. SALAS: Thank you very nmuch, M. Chairmn and
Comm ssioners. | very nmuch appreciate the opportunity to
cone and speak to you here today.

If | could have ny first slide, please?

(Slide.)

As you can see fromthe above, |'ve had the
opportunity and privilege of being involved with being
involved with many industry organizations all dealing with
spectrum i ssues.

It seens |like just a few years ago, people were
saying radi o was dead. Today, you can hardly find an
avai l able hertz. W are seeing all these new technol ogi es
and services comng forth that are energing, and one of the
ways we are addressing these is through spectrum band
sharing and band shari ng.

Next slide, please.

(Slide.)

I ncreased sharing obviously has the advant ages
t hat new services can be added to our existing limted
spectrum but we have to keep in mnd the potenti al
di sadvant ages, whi ch include frequency coordi nation issues,
especially wwth significantly differing services.

We have a concern for the ability of existing
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services to grow due to additional congestion.

Sharing can al so be dangerous to both the new
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entrants and the incunbent unless advance technical studies
are not done first.

Sharing generally is found not to be suitable for
mass mar ket or ubiquitous type service, and sharing can be
inefficient |eading to spectrumwarehousing if the new
services don't follow through with their prom sed capacity
needs, as we saw in DBS originally.

Next slide, please.

(Slide.)

Requi red technical inprovenents may not be
necessary for sone of the new bands. However, | believe we
shoul d push technol ogy to nake nore spectrum available in
shar ed bands.

However, | believe technical quality should be
observed at the very | east.

As an exanple, Part 101 fixed service users have
hi gh spectrum efficiency requirenents both for radi os and
antennas. By antennas, | nmean Category A Shrouded Antennas.

The fixed service also has m nimal | oading
requi renents, growh requirenents and may only occupy the
bandw t h and azi nut hs actual |l y needed.

New entrants for sharing the band have few if any

of these requirenents.
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Next slide, please.

(Slide.)
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Band cl eari ng causes the | east problemfor new
services. It allows for very wide licenses and flexible
depl oynment. However, where can the existing services go
when they're cleared out of a band?

Most of the existing services today are grow ng.
Currently over 6,000 frequencies per year are being
coordinated for Part 101 users.

So when bands are cl eared, the incunbents nust
nove to frequencies that are being used for grow h.

Next slide, please.

(Slide.)

When band clearing is required, relocation costs
must be borne by the new entrants. This is obviously costly
to the entrants, but the existing users have consi derabl e
costs buried in their existing networks, and these are
revenue- generating conpetitive public service or public
saf ety networks.

And again, nost of these networks are grow ng.

Next slide, please.

(Slide.)

Sharing between dissimlar services has a very
poor track record. The recent 28 gigahertz negoti ated

rul emaki ng determ ned that FS sharing with ubiquitous FSS is
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1 not feasi bl e.

2 Thirty-ei ght gigahertz studi es have shown the
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sane.

The reason 18 gigahertz NPRMis due to the fact
that sonme technology is not sharable technol ogies. After
two years of effort to determne PCS and FS sharing criteria
in the 1850 and 1990 negahertz band, over two-thirds of the
FS i ncunbents were rel ocated by the PCS entrants.

The FSS has effectively lost the 3.7 to 4.2
gi gahertz band, due to its inability to share wwth |icensed
GSO downl i nks.

The FS currently has difficulty coordinating 5.9
to 6.4 gigahertz links in many parts of the U S. due to the
| ar ge nunber of satellite uplinks.

Just recently, Virginia Power had to get a waiver
to go to upper 6 for their high capacity needs because they
were bl ocked by earth stations here in the D.C area.

The FS successfully been able to coordi nate
around 11 gigahertz satellite gateways through frequency
segregati on.

Next slide, please.

| f sharing between dissimlar services was truly
vi abl e, would the FS have |ost 1850 to 1990, 2100, 2200, and
hal f of the 18 gi gahertz band?

And of course, 4 gigahertz, as | nentioned
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1 bef or e.

2 Next slide.
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(Slide.)

Sharing has the highest ability to succeed when
simlar services share the band. Dissimlar service
sharing, however, is nuch, nmuch nore difficult because
coordination requirements differ, allowable performance
degradations differ, and technol ogi es involved can differ
significantly.

When sharing nust occur between dissimlar
services, | believe band segnentation to be the best
opportunity for success.

Next sli de.

(Slide.)

In order for sharing to be successful, spectrum
studi es need to be done prior to filing the petition for
r ul emaki ng.

These studies need to include conplete
identification of the incunbent, a thorough sharing and
rel ocation plan, identification of destination bands, and
any rul e changes necessary in those destination bands.

We've had problens in the past where the bands
were avail able but the rules did not support them and an
econom ¢ i npact study on the incunbents.

It's also very inportant for the Conm ssion to
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ensure that existing users have tinme to study and comment on

i nportant sharing issues.
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New al | ocations | eading to sharing nust be done
by NPRM not by waiver.

The highly contentious earth station on board
vessel issue has never had the benefit of the adm nistrative
procedures and public comments associated with an NPRM

Last slide.

(Slide.)

Finally, no new spectrumis being created.
Therefore, we nmust nake efficient use of the spectrum A
| ot of volunteer organizations and industry organi zations
are out there which have acconplished extrenely high
utilization of our spectrum

| believe the Comm ssion shoul d take advant age of
t hese types of organizations prior to an NPRMin order to
mnimze the pain of the NPRMin subsequent rul enakings.

Thank you very nuch.

CHAI RVAN KENNARD: Thank you very nuch.

Leslie Taylor of Leslie Taylor Associ ates.

STATEMENT OF LESLI E TAYLOR, PRESI DENT, LESLIE

TAYLOR ASSOQOCI ATES

M5. TAYLOR  Thank you very much, M. Chairnman,
Comm ssioners. |I'mvery pleased and honored to be here

today to speak on spectrum nmanagenent.
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It's a particular honor for ne, as a fornmer

Comm ssi on enpl oyee for al nost ten years. | also worked at
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NTI A, so | had the opportunity to see spectrum nmanagenent
froma couple of different perspectives in the federal
gover nnent .

Since |l eaving the governnment, |'ve primarily
focused on international and satellite spectrum managenent.

(Slide.)

As many of the people who know nme in this room
my favorite kind of case is the nost difficult one,
primarily those | ooking at new services that require new

spectrum and i nnovative spectrum sharing sol utions.

Next sl i de.
(Slide.)
First, | want to express appreciation to

Comm ssi oner Ness for her involvenent in global spectrum

managenent activities. This kind of participation really
hel ps the United States express to other countries that it
does have a conmtnent to the international process.

And | woul d encourage ot her Conm ssioners to
participate as well. | think the nore, the better. And
this process should go forward.

The communi cati ons marketpl ace is a gl obal one.
Today, U.S. manufacturers and service providers serve a

gl obal marketplace. U S. consuners use products and
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services made in the U S. and outside the U S.

U.S. consuners travel extensively and expect and
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need high quality comruni cati ons wherever they go.

Now | like to do alittle show and tell. |
didn't | eave ny cell phone on but I wanted to ask the
Commi ssi oners how nmany peopl e have a cell phone.

You don't have to take them out.

(Show of hands.)

M5. TAYLOR  How many of you can take your cel
phone anywhere in the world that you want to go?

CHAI RVAN KENNARD: It's a painful subject to
bring up right now.

(Laughter.)

M5. TAYLOR Do any of you not use the Internet?

(No response.)

M5. TAYLOR  Ckay, everyone uses the Internet.
Everyone have connectivity at the bandw dth speeds that you
want everywhere, even here, even at your own hone.

| just tried to get the ADSL in ny hone in
Bet hesda, Maryl and, which is about ten mles fromthe Wite
House. | can't a cable nodem | can't get ADSL. | have a
dial-up so | think the problemyou' ve recognized is what I’
going to ask you to focus on as you go forward in the
spectrum nanagenent ar ea.

The two driving forces in conmunications today
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are nobility and broadband, and if you keep those objectives

in mnd, as you are involved in spectrum allocation
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proceedings, | think that wll take you to the right
sol uti on.

Sonme | essons fromthe past.

Next slide.

(Slide.)

| can put up sone of these | essons because |
don't think any of you on the current Conm ssion were
i nvol ved in these deci sions.

Sone of the early cellular decisions, while | do
commend the Conm ssion of the early 1980s for getting
cellular going in the United States, it essentially
bul kani zes cellul ar business in the U S. and we had a
standard situation which |I realize was not the Conm ssion's
responsi bility.

We had a standard situation that set us apart
fromthe rest of the world

However, we have a situation where Europe took a
di fferent approach. They adopted a common standard call ed
GSM  They can take this phone -- not this phone but a phone
-- and they can roamthrough a hundred countries. There are
120 mllion GSMusers in the world today. By 2003, there
will be 700 mllion cellular users.

Now what el se would we like to do with the cel
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phone?

Wul dn't we like to conbine this nobile phone with

broadband? Yes. | think that's something that you are al
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t hi nki ng about, tal king about, dream ng about.

That's sonething that we would all like to see
happen, and neke happen.

Third generation wireless will be a critical
conponent for new technology and this has got to be
facilitated. However, we've got a |lot of hurdles to
overcone before that.

We have different standards in the U S. W have
different frequency bands.

On to satellites, next slide.

(Slide.)

Ckay. Simlarly in the satellite field, the U S
has had sonething of a go-it-alone approach at tines and at
sone points has taken critical allocations that were
different from gl obal allocations.

Sonetinmes this has worked out all right in the
case of DBS and DARS, but in the case of MSS, where we need
critical spectrumto nove forward so the MSS can be a part
of third-generation wreless, sone of the MSS allocation was
t aken and reall ocated to PCS

At WRC-95, the U S. did a very wonderful thing
that is, they went to a conference and they said, we think

gl obal broadband systens are extrenely inportant.
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We got the support of the international community

and they got allocations for those types of systens.
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However, in 1997, when other countries canme back
and wanted to have nore allocations for global broadband,
the U S was a little nore hesitant.

So to sumup, | think that if we | ook at gl oba
br oadband, they provide the best opportunity for universal
service, for getting that high bandw dth service to every
poi nt .

We can't expect buildout of cable, we can expect
bui | dout of terrestrial systenms, no matter how good, and we
need to work with the international community to nake sure
we are in harnony.

Thank you.

CHAI RVAN KENNARD: Thank you very nuch.

Now we have a little bit of tinme left for
questioning of this panel.

|'"d like to start by going back to the issue that
M chael Kennedy rai sed about a spectrum nmanagenent board.
|"msort of intrigued by that idea.

But | think we need to knowin a little greater
detail, MKke, what, if we were to create this board
tonorrow, what issues would you expect to be at the top of
t he agenda of that board, and if you could give us your

candi d assessnent of why those issues aren't being handl ed
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adequately or can't be handl ed adequately given our current

structure?
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| think that woul d be hel pful.

MR. KENNEDY: Certainly.

First of all, | understand that you do have a
spectrum coordi nating comm ttee where representatives get
t oget her between bureaus and di scuss issues.

My proposal would be, in a sense, to elevate the
| evel of that to bureau and office chiefs. | think | see,
and again I'm | ooking of course as a former Conmi ssion
enpl oyee but an outsider really looking in, but | think
still see what we in Mtorola call silos.

| see an international bureau here and I see a
wi rel ess bureau there. And |I'mnot sure that the
connections are nmade between the international dinension of
spect rum managenent and the donestic issues that the
W reless bureau is facing.

So | see a managenent board being a nechani sm
where those connections can be made, where all the bureaus
will be able to sort of understand the issues that each
i ndi vi dual bureau faces as it goes about its work.

Secondly, | think Bill Hatch tal ked about the
linkages with NTIA. | think they're good but | think they
need to be strengthened.

Bill also nmentioned that 90 percent of the
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spectrum 1'I1l say, quote, that people are interested in,

real |y shared-governnent/ non-governnment at this point.
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Sonmehow we have to do a better coordination
bet ween the governnent users and your constituents, the
public.

So, again, ny recommendation would be to el evate
to a bureau and office chief issue, the level, and actually
have sone focus on the generic issue of spectrum nmanagenent.

Finally, what would be the issue?

| think one of the biggest issues facing the U. S
right now, and | think the Conm ssion has a magjor role in
it, isI'll call the |legacy issues fromour PCS deci sion.

How do we view the world, given that we do have
different allocations here and indeed in nmuch of Region 2.

Secondly, how do we | ook at efforts for | ooking
at expansi on spectra. Should we make the assunption that
there will be no nore expansion spectrum or should we be
| ooki ng at expansi on bands?

| would see this largely as preparatory to
donestic actions and al so radi o conference preparations.

CHAI RVAN KENNARD: Thank you. That's very
useful .

| wanted to echo the comments of Comm ssioner
Tristani, which she nade in her opening today, when she

tal ked about how inportant it is to bring tel ephone service

Heritage Reporting Corporation
(202) 628-4888



1

to under served areas, particularly Indian populations in

the United States.
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We have spent a fair anount of tinme focusing on
that issue. W've had two field hearings now. W' ve heard
a lot of testinony on the issue.

Since we have this group of very distingui shed
panelists fromthe wreless industry assenbled, 1'd like to
pose the question to you.

How can we pronote the use of wreless
technol ogy, not only to bring service to under served
popul ations, but also as an even nore effective conpetitor
agai nst the i ncunbent wreline network.

It seens to nme that wireless offers trenendous
advantages in both of those areas as a new conpetitor.

And Leslie Taylor, you nentioned the difficulty
in getting ADSL and cable nodens in your honme in Bethesda.

We ought to have a wirel ess sol ution that
provi des broadband access to residences around the worl d.

How can we change our policies here at the FCCto
make that a reality sooner rather than later?

M ke?

MR. KENNEDY: Let ne offer a response.

| think -- I'"mnot expert enough to know -- there
are probably many state and | ocal regulatory issues that

operators woul d face.
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Looking at it froma manufacturer's perspective,

we have spent a lot of tinme |ooking at what we call
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| ocal | oop systens.

Comm ssioner Tristani just recently made a visit
and we had sone discussions with her over those.

There's an issue of how big is the nmarket, and it
turns out when you travel the world, you find out that many
countries are interested in an anal ogous requirenment that
you're |l ooking at for rural and Indian Reservation
popul ati ons.

Each country, though, tends to have a different
vision. |It's a different spectrumband, it's a different
technology, it's a different standard, and when you fragnent
the market that way froma manufacturer's perspective, it
makes it very difficult to envision a product that is cost-
effective.

So | think there are two choices. One is sort of
| ook for a common solution with other countries. The other
is totry to bridge off of the existing major services |ike
cellular or PCS, where you have | arge econom es of scale.

CHAI RMVAN KENNARD:  Thank you.

Leslie?

M5. TAYLOR 1'd just like to conmment on it. |
don't get involved really in the inner exchange issues and

t hose kind of conpetition issues.
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But | did have occasion yesterday to revi ew order

whi ch the Conm ssion recently rel eased or Notice of Proposed
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Rul emaki ng, where you propose certain rules to facilitate
the introduction of conpetitive |ocal exchange carriers.

And | really saw a ot of good things in that
proposal . Because introducing conpetition will help to
bri ng broadband into the local |oop, | believe, because the
conpetitors will want to use whatever kind of technology is
nmost cost-effective and enables themto get into service
nost rapidly.

So I want to commend the Conm ssion for noving
t hat proceedi ng forward.

As M ke said, | think that we need to focus, and
perhaps a focus could be a little smaller scale than a
spectrum board, but sonething that really focuses on the
i mredi ate future of the next ten years.

How are we going to facilitate broadband,
wirelessly and non-wirelessly. | think that's sonething
that the Conm ssion is uniquely positioned to address, both
inits policies on conpetition as well as in its spectrum
managenent rol e.

CHAI RMVAN KENNARD:  Thank you.

M. Sal as?

MR. SALAS: Several years ago, specifically

tal ki ng about the Indian problem we becane involved in the
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1 BETRS program Basic Exchange Tel ephone and Radi o Servi ce.

2 We determ ned there was enough market there to
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make it viable for the manufacturer to get into that
busi ness. However, it turns out that there were technol ogy
probl ens associated with it.
First of all, the bandw dth was shared with high
power ed pagi ng and nobil e services.
Secondly, the extrenely high out-of-band
em ssions of radars woul d bl ow away t hese ki nds of systens.
Agai n, here's another case where a technical
study, ahead of tine, could have hel ped determ ne sone of
the issues involved prior to setting up this band for that
particul ar service.

CHAI RVAN KENNARD: That was hel pful. Thank you.

Henry?
MR. RIVERA: | don't have an answer to this
problem | sinply wanted to commend you and Comm Ssi oner

Tristani and the other Comm ssioners for your interest in
this problem

Bei ng from New Mexico, | certainly can appreciate
the isolation of the Native Anmerican popul ation and the
poverty of the Native American popul ation.

Sonething certainly needs to be done in this
area, and I'mvery grateful that you all are looking into

t hi s.
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1 CHAI RVAN KENNARD: Thank you for saying that.

2 appreci ate that.
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Comm ssi oner Ness, did you have questions?

COMM SSI ONER NESS: The third panel is going to
be | ooking at sone new approaches to spectrum nmanagenent,
and I would assune that sonme of the panelists wll be
talking a little bit nore about privatizing spectrum

In other words, you would be able to get a
trenche of spectrum |I'mnot quite sure howit will be
di vi ded geographically, but assune that it would be parcel ed
out in some fashion, and you could do anything you want with
it.

Can the various panelists coment as to how,
whet her that would be efficient use of the spectrum and how
you woul d go about using the spectrumunder a privatized
appr oach?

MR. CROSBY: If | may. |'ve heard the term
|ately regarding privatization, particularly as it affects
private w rel ess band managers.

Perhaps that's a newtermfor certified frequency
advisory commttees in the next century.

| think band managers for private wireless would
be extrenely effective, given the responsibility to ensure
that the spectrumis used efficiently and perhaps with sonme

other tools, | think it would be a boon for private
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wi rel ess, and existing bands or new allocations for private

W rel ess.
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| think it's a great idea.

COWM SSI ONER NESS: M. Kennedy?

MR. KENNEDY: | would just comment that | said
spect rum managenent was hard. It's all about bal ance.

| don't think, when Bob Pepper sort of sunmed up
the first panel, | sort of liked his summary because he kind
of struck a note of balance, | thought.

As much markets' techniques as you can get, and |
think at the sanme tine, the Comm ssion's always going to
have a role, certainly at the allocation level, so | think a
process |like that can be nade to work.

Again, | would stress let's try to | ook gl obally,
let's try to | ook beyond the issues in the United States and
see what issues we m ght create when we nove in that
direction with other countries.

MR. SALAS: | certainly see advantages and
di sadvantages to privati zation.

| know today in a lot of the frequency bands, we
get trenmendous frequency re-use between conpetitors by
proper sector nmanagenent.

However, the proper utilization of privatization
in area-w de licenses and so forth can also be effective if

the frequencies are properly used and the buil douts occur as
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1 everybody expects themto.

2 M5. TAYLOR I1'd just |like to make a comment
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about havi ng spectrum avail abl e on a undefi ned basis.

| think the Conm ssion's experience thus far has
not borne out the theory that that works very effectively,
at least in the near term

Maybe over a long term it may work effectively.
However, if you take the w rel ess comruni cati ons service as
an exanple, you had a very unfortunate situation where the
Comm ssi on, under requirenent of Congress, had to take
certain spectrumand auction it in a very short tine frane,
which really did not have the leisure or the opportunity to
get public comment on how to define that service.

As aresult, a fairly nice piece of spectrum was
auctioned for a very small anmount of noney, and | don't
t hink that was sonething that the Conm ssion wanted to
happen anynore than anyone el se.

Ceneral |y speaki ng, when things aren't defined,
peopl e can't assess their value or their utility or even
their interference characteristics of sharing within that
band or adjacent bands, so | guess maybe I'ma little bit of
a regulator, left over fromny days of being at the
Comm ssi on.

And | think you have a very inportant role to

pl ay here.
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COW SSI ONER NESS: M. R vera?

MR, RIVERA: Well, Comm ssioner, | think if you
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al l ocated a bl ock of spectrum exclusively for unlicensed
use, and not allowed other |licensed users in there, | think
you woul d get a trenmendous expansion of Part 15 operations,
lots of new services and a | ot of new investnent in that
spectrum

| think it would work quite well.

COWM SSI ONER NESS: M. d audy, did you have any
t houghts on that?

MR. CLAUDY: No, | don't.

COMM SSI ONER NESS: The issue was raised by M.
Kennedy about having a nore centralized approach within the
Comm ssion to spectrumissues, in particular, setting
spectrum policy.

Does anyone el se have any thoughts on that?

And perhaps if Dale could respond to M.
Kennedy's comment as to what we are doing to try to elevate
spectrumw thin the Conm ssion itself.

MR. HATFIELD: Yes. Mke did nention that we did
have the Spectrum Coordinating Commttee that neets on a
regul ar basis where we try to do sonme of what you're talking
about .

To raise it further I think is probably nore of a

decision of you all to nmake, but | would say that | think it
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The only thing that worries ne sitting here,
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of in the back of my mnd, is that sort of reorganizing
mustn't be a substitute to comng to grips with the very,
very difficult problem that is, that this increased sharing
we're tal king about here is extrenely difficult.

A nunber of people have tal ked about it. The
engi neering resources that you have to put into it. It gets
very, very difficult.

And unfortunately, when we're noving at this sort
of Internet speed now, the time that it takes to work out
t hese sharing arrangenents and so forth, you may have passed
a couple of generations of technol ogy.

So I'"'mconcerned. | have this ultimte concern
that just the organization inside the Conm ssion, as
inportant as that is, may not solve this fundanmental problem
that this rapid growh is making it very difficult.

The satellites nove, | thought the videos were
very good showi ng the conplexity of sonme of the sharing
probl ens we've got. That does bother ne. W just need
to focus on doing that.

Perhaps in the third panel, we'll hear we even
need to step back a little bit further. Mybe that road's
going to run out at sone point.

The inherent risk gets so high, the difficulties,
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the delay it takes you to reach the decision gets so |ong

t hat naybe we have to begin to think of sonme fundanentally
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di fferent ways of going about it.

CHAI RVAN KENNARD:  Comm ssi oner Furchtgott-Roth?

COW SSI ONER FURCHTGOTT- ROTH:  Thank you, M.
Chai r man.

M. Cdaudy, we've heard a lot this norning about
spect rum nanagenent .

We have before the Comm ssion a very inportant
spect rum managenent issue, m croradio.

|'"d be very interested in your thoughts on how
t his Comm ssion shoul d approach spectrum nmanagenent in the
context of m croradio.

MR. CLAUDY: The | ow power FM proposal in
mcroradio is troubl esonme to broadcasters for many aspects.

| think fromthe spectrum nmanagenent point of
view, there is a feeling that the spectrum managenent cart
has gotten in front of the spectrum managenent horse,
per haps.

The proceedi ng makes an assunption that radios
that are in the world today will not be bothered by the
i ntroduction of nore energy in the FM Band, so there's an
assunption that radi os have gotten better and are nore
i nterference-i mmune.

The evi dence that exists on that point is scant,
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2 So noving forward into a rul emaki ng, where the
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burden has been pl aced on the broadcasters to prove that
radios are in fact still susceptible to interference that
m ght be introduced by LPFM seens at | east a premature
notion, perhaps an unfair burden on the radio industry.

Secondly, the enduring principle that the FCC has
operated by with radio service certainly has been to protect
its future. And in communications services, the future
means noving to a digital technology platformand that's
certainly where the in-band on-channel digital-audio
broadcasti ng novenent is headed.

It's certainly not too soon to do that. W have
the satellite digital radio service |aunching perhaps as
early as next year

I BAC, as it's called, is needed as a conpetitive
response, but that is another exanple of a service which
adds nore energy into the FM Band and essentially is
conpeting for that space with the | ower power FM proposal or
the extent to which those two services can share is very
specul ati ve.

So fromthe broadcast point of view, it would
have made nmuch nore sense and been nore confortable to have
noved forward with the proceeding on digital-audio

broadcasting, at |east sinultaneously, if not before the
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1 i ntroduction of a new service of the | ower power and

2 m croradi o proposal
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So fromthe spectrum managenent side, those are
t he troubl esonme aspects that are in tension with our goals
and what the Comm ssion's goals are.

COW SSI ONER FURCHTGOTT- ROTH:  Thank you.

CHAI RVAN KENNARD:  Conmmi ssi oner Powel | ?

COWM SSI ONER POVELL: Thank you, M. Chairman.

| have three questions. Two of them are rel ated,
and I'll ask them at once, and they are open to anyone.

This industry seens to be one of the nost
conpetitive and fastest changing of all of those that we
regul ate, and we increasing discuss innovation policy.

The concept of trying to identify the incentives
and di sincentives for innovation in a technol ogy-information
driven market, 1'd be interested folks succinctly trying to
identify aspects or variables of spectrum managenent policy
that they believe to have been either facilitators of
i nnovation or significant inhibitors in innovation, and
per haps sone opi ni ng about ways that that can be inproved.

And related, and I'll throwit out at the sane
time, in the interests of time, M. Kennedy tal ked about the
need to have sonme sort of coordination across sone of our
traditional operations that deal with the managenent of

W rel ess spectrum
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But it occurs to nme, and we are having a debate

about this increasingly, that convergence, the ability of
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i ndustries that have not historically been conpetitors and
operate on very different assunptions, both technical and
regul atory, et cetera, are increasingly exploring providing
goods and services in areas that they m ght not have
previ ously.

Using | think wireless technology will prove to
be one of the nost flexible uses of being able to i nvade new
turf.

And |'m curious about the strains you see in our
organi zati on and our approaches that are starting to energe,
not just between the satellite terrestrial wreless and
broadcasti ng, but perhaps the arrival of broadcasting to
i nternet space or wireless technologies to traditional

common carrier space, et cetera.

And then I'Il ask ny third question after that.
Anyone?
M5. TAYLOR Well, if I can take a shot at it

first? Despite my concerns about the U S. sonetinmes being
out of sync with the rest of the world on wireless

all ocations, | think the conmunication, the FCC
traditionally has gone in the right direction of nmaking a
| ot of wireless allocations, getting systens |icensed,

getting service to the public.
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1 This was absolutely the right thing to do. Every

2 aspect of it isn't right, but you can't guess every aspect.
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You can't know in advance exactly howto do it.

A lot of things are going to change wthin the
mar ket pl ace. This has spurred a | ot of innovation. W've
seen just a trenendous evolution in the technology and this
has happened because the spectrumwas there, because people
were able to get |icenses, because they were able to go out
there, get noney, and go into service.

So | really would comend the Conm ssion for
t hat .

In addition, in the satellite area, by and | arge,
traditionally the Conm ssion has been very supportive of new
satellite technol ogies of nobile satellite service, big
LEGCs, little LEGCs, DARS, DBS. They first allocated
spectrumfor DBS in the early eighties.

We finally saw DBS go into service in the
nineties. It's nowreally taking off. Sonetines you have
to be patient.

So alot of it is doing your best to try to
determ ne what the future comrunications environnment is
going to be in terns of needs, broadband, et cetera,
mobility, which I've cited.

There are other needs. Public service. | think

the Public Safety Advisory Cormittee was a very good action
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al ong t hat

line.

And the Comm ssion followed up on allocations for
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t hat .

So it's just nmaking sure you keep doi ng what
you' re doi ng.

And I"msorry | have to disagree with sonme of ny
fell ow panelists who have doom and gl oom about shari ng.
|"ve seen sharing work. | think if you create the
incentives for the applicants and for the services to share,
that many if not nost of themcan find a way.

Thank you.

MR. CROSBY: If | could just add to that, to
Leslie.

Again, as | said, private wireless is the epitone
of sharing, at least in our bands. Wen you try to
i ntroduce sone new technol ogi es that are heavily encunbered,
| think interference, there needs to be sone analysis on the
potential interference of the incunbents.

For exanple, the little LEGs and perhaps have an
interest in sone of the private wireless bands and this is
extrenely difficult. | don't know if there's enough
evidence there to say that that works, so | think there
al ways needs to be a conponent of the analysis when there's
still sharing on the table to ensure that the incunbents and

interference doesn't becone a worse problemthan it may
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1 appear, at least initially.

2 MR. KENNEDY: If | mght just comment al so,
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Commi ssioner, | think I would again echo the coments on
satellites.

| think the Conm ssion's done a terrific job of
sort of fostering the growh of that industry globally, and
| think you deserve a lot of credit for that.

| think on the issue of convergence, that's a
very interesting one. You know, applications are
converging, and |I think one of the great chall enges were
going to face is with the growh of the Internet, how do we
take the Internet wreless?

Where and how are we going to do that?

Are we going to do it in the new spectrum or
exi sting spectrunf

My answer is probably both, so | think you're
going to face a major challenge in identifying that spectrum
as we nove forward

| saw a statistic the other day that cellular and
PCS services globally are adding 100 mllion new users a
year. There's no way that's going to be able to be totally
accomodated in the existing bands forever, if they continue
to grow at that rate.

And many of those new users are really using

applications that are starting to mrror Internet kind of
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1 applications in the wrel ess donain.

2 MR. RIVERA: Conm ssioner, | have to say that, in
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nmy opi nion, one of the greatest innovators or facilitators
of innovation has been the Part 15 rule.

Part 15.247 is sinple. You have created an
extraordinary industry with a variety of applications from
garage door openers to cordl ess phones to Internet access,
on and on and on.

And | think the Comm ssion would do well to | ook
at the Part 15 paradigm again in ternms of future spectrum
managenent .

Wth regard to your second question on
convergence, | think the Comm ssion is going to have to
rethink itself and its organi zati on and pay attention nore
to what is being offered as opposed to who's offering it in
terms of structuring a regulatory nodel.

It's a very difficult question on very difficult
I Ssues.

COW SSI ONER POVELL: | had anot her question, but
in the interest of tine, I'll yield. But at sone point, 1'd
i ke to hear people tal k about the quality of our
enf or cenment .

Because whether you're in a property rights
reginme, or a licensing of use regine, it's only as good as

your ability to enforce and protect those rights.
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CHAI RMAN KENNARD:  Good poi nt.

Conmi ssi oner Tristani?
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COM SSIONER TRISTANI: M. Chairman, I'd like to
ask this panel the question | asked our first panel.

M. Salas, | think you touched on it.

How i nmportant or useful would it be to have an
adequate i nventory of spectrum usage?

| f you want to start?

MR, SALAS: Sure. (Obviously that would be great.
There is no -- is spectrum avail abl e? The Conm ssion has
been | think very hel pful and cooperative in hel ping us
maxi m ze the spectrum we have avail able to us.

For exanple, as the fixed service areas becane
nmore and nore congested, representatives of the service
woul d approach the Conm ssion for rechannelization in higher
spectrumefficiencies. You all worked with us to actually
acconplish that.

So we have the ability to use technol ogy to nmake
nmore spectrum avail abl e.

Ri ght now, to nmy know edge, the only spectrum
that | think is unknown to us is a |ot of spectrumthat's
owned by the governnent and |I'm not sure how nmuch of that is
properly used conpared to the way it's used in the private
i ndustries today.

COWM SSI ONER POVELL: And you won't get to know.
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(Laughter.)

MR, SALAS: | know, |'ve tried.
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COW SSI ONER TRI STANI:  Does anybody el se care to
comment on that?

MR. KENNEDY: Comm ssioner, | would comrent al so.

| think it would be very useful to have a better
i dea of how the bands are actually utilized. | think one
issue we will have is the |egacy of services that have been
there for a long tinme and haven't necessary lived up to
their prom se.

And | think it's clear fromthe first two panels
that there will no doubt be nore sharing and there will also
no doubt be nore reallocation.

And to do that, you really have to have sone
data. | think additionally it fits with your question,

Commi ssioner, and that is to enforce, you have to have data
also, and I think we probably could use a little nore
enf orcenent outside the Conm ssion.

MR. CROSBY: | think Conmm ssioner Tristani's
suggestion on having an inventory is an excellent idea.
too woul d be happy to contribute, and I think if you had not
only the users but the types of users, the technology that's
in place, the technology that's being depl oyed, and future
requi renents for the incunbents of certain spectrum | think

it hel ps the spectrum managenent process select the
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i nventory.

Enforcenment is -- |I'd love to see the pendul um
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comng back. It wasn't there for a while. ITAis a big fan
of enforcenent.

In fact, we executed an MOU with the Conpliance
of Information Bureau to assist the FCCin its enforcenent
endeavors, and it takes a | ot of assistance.

CHAI RVAN KENNARD: And we appreciate that. Thank
you.

| think we'd better wap up. W will be
reconveni ng in about ten m nutes, but before we adjourn,

did want to thank this excellent group of panelists.
really appreciate your taking the time out to do this and it
hel ped us i mensely.

Thank you very nuch.

(Recess.)

CHAI RVAN KENNARD: CQur third and final panel wll
consi der sone innovative ways to think about spectrum
managenent .

W like to this of this as the sort of panel of
visionaries who will help us think outside the box, and give
us a sense of what is next, what we shoul d be thinking about
as we anticipate the future.

|'ve been rem ss in not rem nding our panelists

to please state their nane and affiliation for the record,
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so |I'll do that now

We'll begin with Professor Hazlett.
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STATEMENT OF THOVAS W HAZLETT, RESI DENT SCHOLAR,

AVMERI CAN ENTERPRI SE | NSTI TUTE FOR PUBLI C PCLI CY

RESEARCH, AND PROFESSOR, UNI VERSI TY OF

CALI FORNI A, DAVI' S (I NVI TED)

MR. HAZLETT: Thank you, M. Chairnan.

My nanme is Tom Hazl ett, Professor at the
University of California at Davis, and Resident Schol ar at
the American Enterprise Institute.

It's a pleasure to tal k about spectrum
al l ocation, and of course, there has to be sone sort of
regul ati on of spectrum access to avoid a tragedy of the
commons.

This sort of regulation is fundanentally provi ded
by an owner, a party who asserts control to maxim ze the
val ue of the resource.

Since 1927 and the Radio Act, the U S. Governnent
decl ared that there could be no private owner of radio
waves, and so a federal agency has stepped in to act as sort
of a quasi -owner.

It's inportant to look at this problemas a two-
sided problem Regul ating use of the spectrum can be too
| ax or too conservati ve.

If regulation is too lax, interference results
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1 and transm ssi ons are wast ed.

2 If it's too conservative, conmuni cati ons services
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are suppressed and bandw dth is wast ed.

The goal of public policy should be to mnim ze
the cost of both sources of social |oss, thereby maxi m zing
the value of the spectrumresource.

Looki ng back at decades of history, however, we
can see that the governnent has continually erred on the
si de of conservatism

Since the earliest days of Conm ssion regul ation,
entry requirenents for providing wreless services have been
overly strict, and the adm nistrative process unnecessarily
cunber sone.

The result has been that upstart rivals
attenpting to chall enge i ncunbents by providing services on
under-utilized bands have had great difficulty obtaining
perm ssion to conpete in the marketpl ace.

The system has effectively protected the status
quo at the expense of dynam c change. This overly
conservative regul ati on of spectrum based services stifles
conpetitive forces in several dinensions.

First it blocks new entrants, secondly it bl ocks
i ncunbents fromentering markets served by others, sort of a
cross-nmedi a conpetition which would be served by greater

flexibility.
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Finally, it discourages innovation protecting old

technol ogi es at the expense of the new by making it nore
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difficult for the new technol ogies to get spectrum all ocated
and to get licenses issued for use.

Now, | think the hopeful sign is that if we | ook
back over the past many years, we can see that there is a
gradual liberalization taking place.

It would be wong to call this a revolution that
has shaken the spectrum allocation system but there is a
gradual drift towards a nore |iberal system

We can conpare the cellul ar tel ephone allocation
i censing process, beginning officially in 1968, with the
per sonal conmmuni cations services proceeding a generation
| at er.

The former delineated exactly what bandw dth was
to be used, what technical standards phones woul d have, and
the size of territories served by |licensees.

Li censes were issued by lottery of course, and
the allocation and |icensing process together took 21 years
to conplete using the nost generous accounti ng.

PCS, by contrast, nmay be conpleted in less than a
decade. Most inportantly, it allows |licensees to engage in
voluntary real location of radio spectrum by bargaining with
i ncunbent spectrumusers to vacate wavel engt hs.

It also allows the |licensees to set technical
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service territories so as to create efficient national and
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regi onal networks.

The robust conpetition unleashed has driven down
prices dramatically for custoners which is the payoff from
i beralization.

O her successes have flowed fromthe rel axation
of old rules. The conpetitive entry of Nextel, fornerly
Fleetcall, into wireless tel ephony was a cl assic exanpl e of
how mar ket forces create efficient use of spectrum despite
bur eaucratic prohibitions.

Today conpanies |ike Wndstar and Tel egen are
creating conpetitive opportunities by reinventing old
adm ni strative paradi gns.

But other firnms wait for progress and may perish
in the queue. The recent near death experience of the
W reless cable industry, waiting perm ssion to deliver
I nternet access over its allocated airspace is one case in
poi nt .

Many new technol ogi es are today |lined up at the
Comm ssion awaiting the opportunity to conpete. That the
systemis geared to delay such progressive social activity
is testinony to the magnitude of the structural problem

| would call the solution, the liberal solution,

one that could be fairly characterized by defining |icensed
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To get a hold of this liberal solution,
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the easiest entry is to start with the PCS success story.
The approach has not been in PCS and the overlay right was
potentially quite profound, allow ng private |licensees to
becone band managers in PCS neant that they were granted
flexibility to develop wirel ess services, so long as they
did not disturb existing incunbents.

Then the overlay rights, which were issued in
PCS, could be issued in other bands already allocated by the
Comm ssi on as we found.

G ven the shift in incentives, new services and
technologies will be propelled by new nonmentum  Such
overlay rights could be issued at auction, wherever denmand
exi sts.

The issue of interference would remain the
Comm ssion's concern and better definition of the contours
of licenses would focus attention on the necessary
regul ation, avoiding the tragedy of the conmons.

Expedi t ed nmet hods can and shoul d be devel oped for
adj udi cati ng border disputes including arbitration conducted
privately or under the auspices of the FCC

By allowi ng a nunber of conpeting information
super hi ghways in the wireless world, band managers with

incentives to maxim ze traffic wll bring new sources of
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1 conpetition and innovation to the nmarket.

2 Service prices for existing operators wll fall,
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and the tel econmunications infrastructure will increasingly
bring efficiency to the business sector.

In addition, the freedomto use spectrumflexibly
wi Il allow manufacturers to contract with band managers for
what is now called unlicensed spectrum use.

| ndeed, given a nore |iberal system incentives
to invest in R&D so as to discover dynam c new t echnol ogi es,
will reliably increase.

That i s perhaps the biggest payoff of
i beralization, ending the attacks of delay and red tape
whi ch now di scourages depl oynent and therefore devel opnent
of new wirel ess services.

Thank you.

CHAl RMAN KENNARD:  Thank you, M. Hazlett.

M. Hendricks?

STATEMENT OF DEVWAYNE HENDRI CKS, GENERAL MANAGER

W RELESS BUSI NESS UNI T, COM 21, | NC.

MR. HENDRI CKS: Good norning M. Chairmn,

Comm ssioners. |'m Dewayne Hendricks with Com 21 in the San
Franci sco Bay Area.

| believe today's conmmuni cations technology is

nmoving towards a world of all-digital transmtters and

recei vers.
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1 These advances in technol ogy, conbined with the

2 swift evolution of cell-based transm ssion and sw tching
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protocols is opening up a set of possibilities for unique
new services utilizing intelligent networks.

These will contain smart transmtters, receivers,
and switches. Today's Internet is perhaps the best exanple
of a self-regulating structure that enbodi es these new
t echnol ogi cal approaches through the conmunications and the
net wor ki ng domai n.

However, many of these innovations have not noved
into the wirel ess networking arena.

| feel that the radio networks of the future wll
involve a mxture of links and switches of different
ownership which termnate at the end user by a relatively
short distance |ink.

VWhat will then be required is a built-in
distributed self-governing set of protocols to cause the
net wor ks' behavi or to make nore efficient use of alimted
common shared resource, the radi o spectrum

Creating such a self-regulating structure for the
opti mal sharing of spectrumw | require nuch effort.

One of the major problens which stands in the way
of these approaches today is the current FCC regul atory
envi ronnent and the manner in which spectrumis managed and

al |l ocated under its rul es.
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1 One of the major hurdles the wirel ess

2 entrepreneur encounters who w shes to devel op new,
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i nnovative communi cations products which involve radio is
access to the requisite anount of spectrum

Thi s process makes the invol venent of the
wi rel ess entrepreneur with the governnent mandatory, which
i mredi ately puts the entrepreneur at a di sadvantage, when
conpared to entrepreneurs in the conputer sector where
government involvenment is mnimal.

As a result, innovation has occurred at a nuch
sl ower pace since the use of technol ogi es such as spread
spectrumrequire the use of nore spectrumand not less in
order for their advantages to becone apparent when it is
used for high speed data transm ssion.

Hi storically, the current regul atory approach to
radi o has been based upon the technol ogy that was in use at
the tinme the Communications Act of 1934 was franed,
basically, what we would call today dunb transmtters
speaking to dunb receivers.

The technol ogy that, at the tinme, reserved
bandw dths to be set aside for each |licensed service so that
spectrum woul d be avail abl e when needed.

G ven this regulatory approach, many new
applications cannot be accommbdated since there's no

avai l abl e all ocated spectrumto park new services.
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the entrepreneur with the advent of digital technol ogy, what
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were once dunb transmtters and receivers can now be snmart
devi ces which are capabl e of exercising greater judgnment in
the effective use and sharing of spectrum

The nore flexible are the tools that we
incorporate in these devices, the greater the nunber of uses
that can be accommobdated in a fixed anmount of shared
spectrum

One of the nobst prom sing regulatory actions by
Comm ssion in recent tinmes was the nove in 1981 to permt
t he use of spread spectrumtechnology in unlicensed devices
with release of the I andmark Notice of Inquiry.

This NO eventually resulted in a new type of
device that operates under Part 15 regulations, and are
depl oyed in what are now known as the | SM bands.

Mor eover, these devices are forbidden to operate
at transm ssions greater than one watt, and they nust be
transmtted over a m ni num anount of assigned spectrum

These strains notw thstanding, the 1981 Part 15
ruling, and |l ater additions and changes to those rul es have
al ready spawned t he devel opnent, manufacture, and marketing
of a wi de range of no-license-required products.

Because mass manufacturing on the consuner market

has yet to occur, spread spectrum products for data
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transm ssion fromthe 60 or so current vendors carrier

prem um price tags and have limted the technology mainly to
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| ar ge organi zati ons such as busi nesses, schools, and
libraries.

There is every reason to believe that these
prices will drop as manufacturing volunes increase to neet
t he grow ng mar ket demand for higher bandwi dth and secure
wi rel ess connections fromPCs to the Internet.

In the future, people may, for exanple, routinely
rely on wireless transm ssion to reach a central systemthat
woul d then connect to a traditional network of ground-based
[ines.

We predict that reliable, secure, unlicensed data
radi os operating at Tl or higher speeds to a range of nore
than 30 kilometers will soon cost |ess than $500 each.

The Internet today represents the best exanpl e of
the self-regul ating nmechanismthat wll be necessary in the
new radi o environnent that we envision.

The creation of a simlar decentralized structure
for the optimal sharing of the radio spectrumw |l require a
substantial effort by a conbination of telecomunications
experts and entrepreneurs working with the various
regul atory bodi es around the worl d.

W believe the depl oynent and growth of such a

systemis achi evabl e through increasingly smart el ectronics
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and we envision a self-governing set of protocols that are

built into these intelligent devices.
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Packet radi o operations as currently deployed in
the amateur radio service in this country is a good
exi stence proof of what is possible today.

As advance radi os are depl oyed, society nust
tackle the crucial issue of incorporating the nost positive
and negative incentives wthin the network infrastructure
itself to make the best use of a shared comnmon resource, the
radi o spectrum

Thank you.

CHAI RVAN KENNARD: Thank you very nmuch, M.
Hendri cks.

Dr. Chuck Jackson

STATEMENT OF CHARLES L. JACKSON, JACKSON

ASSCOCI ATES

MR. JACKSON: Thank you, M. Chairnman, thank you,
Comm ssioners, for permtting me to be here today and share
nmy thoughts with you

First, an introduction. By training |I'm an
engineer. |1've worked as a programer and digital designer
comruni cations systemengi neer, and |I've also worked at the
FCC and the House Commrerce Committee.

| amcurrently a principal, for at |east alnost a

month now, with the consulting firmof LECG Law & Econom cs
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Consulting G oup, and I'm an adjunct professor at George

Washi ngton University where |'ve taught a graduate course in
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nmobi | e conmuni cati ons.

One thing I'd |i ke to enphasize at the begi nning
is that as electronics get cheaper, better, smaller, nore
powerful, they make nore val uabl e the conpl enmentary spectrum
resource.

If you couldn't build a radio for |less than ten
mllion dollars, there wouldn't be very many radi os for you
fol ks to be worrying about allocating the spectrumto.

But as radi os get cheaper, there are nore ways
consuners can use them

Secondly, the FCC has a unique role here. The
Department of Justice, the state attorney general, the state
regul atory conm ssions can't substitute in whole or in part
for the fundanental decisions you make over regul ating the
spectrum so it's one of your nost inportant
responsibilities. And it wll become, | believe, nore
i nportant to our society.

We participants in this panel have been asked to
suggest approaches the Conm ssion should take to nanage the
spectrumin the future.

| think the first place to look for rules to
govern the future is what's worked in the past.

What have characterized the Comm ssion's big
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What practices have been associated wth,
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we say, |ess successful outcones?

And | identified, just sort of as a thinking
tool, three areas where |I'd say the Conm ssion had great
success.

One would be cellular flexibility, another would
be the conpetitive cellular industry, and a third would be
sonething that | think we've heard in all the panels here
this norning, the unlicensed Part 15 devices operating in
t he | SM bands.

In the case of cellular flexibility, ny
recollection is that this was primarily at the Conm ssion's
own notion that the staffers, | guess in what's now the
W rel ess bureau, said, gee, we can control interference by
relatively broad constraints on out-of-band energy and
interference at the boundaries of these cellular |icense
regi ons, and we should give the cellular operators sonme
flexibility when they don't create interference.

And ny recollection is there was industry
opposition. The Chairman is noddi ng, and probably was
i nvolved in that back then

Yet, today, we heard John Stanton's strong
support for that flexibility and how inportant it had been

to them
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W also, if you look at the I TU standardi zati on

for third generation cellular, we see that the key proposals
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are around the CDVA technol ogy.

But if we had not had digital cellular
flexibility in the cellular industry, | believe the industry
woul d have coal esced around the first digital technol ogy
devel oped, the standard regul atory schene woul d have
coal esced around that, and the world would be denied the
proven CDVA technology at this tinme, which seens to be
carrying the day.

There are al so exanpl es where the policy adopted
by the FCC was | ess successful. | list those in ny prepared
conment s.

| think in each of those particul ar exanpl es of
| ess successful elenents, it was a situation where the FCC
substituted its judgnent for judgnents that could have been
left to the nmarketpl ace.

Certainly in one case, in the SMR industry, the
FCC was able to respond to the pressures fromthe industry
to permt the transition to a nore efficient industry
structure and nore efficient licensing regine, but it did
del ay servi ce.

So | guess ny first observation is that
unl eashi ng mar ket s works.

The successful cases were exanpl es where the
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Comm ssion put in place rules that |let a market work. But

mar kets need rules. They don't happen automatically.
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In some cases, such as the auctions, he market's
rules have to be carefully designed to nmake sure they'l|
wor k wel | .

I n other cases, Part 15 is the one that cones to
m nd. The FCC set rules that permtted a market to work and
t hen got out of the way.

| think we just heard from M. Hendricks here, if
you didn't have rules on things |ike the maxi mum power in
the |1 SM band, probably everybody woul d be saying, well, ours
wll work alittle bit better. W'Ill just make it a little
bit stronger and pretty soon you'd have a power war, and
you' d be able not only to use your w rel ess phone for
calling, but you could just put it in a box and heat your
meatloaf with it.

(Laughter.)

MR, JACKSON. So |'ve been observing spectrum
managenent now for the better part of the last three
decades.

When | started, | didn't have nuch grey hair, and
nei ther did Dale.

| think one of the biggest changes is that
there's a greater recognition today than there was 30 years

ago, that spectrum managenent is fundanentally an econom c
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1 probl em but an econom c problemw th uni que techni cal

2 constraints.

Heritage Reporting Corporation
(202) 628-4888



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

| think Tom Sugrue's parable this norning is
sonet hing you woul dn't have heard in the Conm ssion neeting
room 20 years ago, as an expl anation of what we're doing
t oday.

It m ght have been offered by sone academ c
econom st as a |l esson to what the Conm ssion should be
doi ng.

And | think also it's not the case that the
Commi ssion or our society always had this understanding. |
think part of it is, if you |look at the history of how the
Comruni cations Act canme into being, the first concerns about
radio regulation regarded mlitary use, safety of life at
sea, broadcasti ng.

There were only a few nmegahertz of spectrumthat
could be used at the tine of the '27 Act or the '34 Act, and
the radio waves in that area had very | ong propagation,
hundreds of mles, tens of thousands of mles in that
situation, and again, as | said, dunb radios and dunb
receivers.

The reqgul atory regine was quite different than it
i s today.

So considering that both the technol ogy, the area

of the spectrumthat's being used have changed, |let ne just
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make sone specific recomendati ons.

My first reconmmendati on would be to continue on
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the path that the Conm ssion has followed; conbine the
practical experience of your staff with theoretical insights
from academ cs and ot hers.

And if you find a proposed reform supported both
by your academ c theorists and you experienced spectrum
managers, it's pretty likely to be a good bet.

| f they disagree, you should step back and see if
you can understand why there's a di sagreenent and maybe
force themto sit in long neetings until they can resolve
it.

(Laughter.)

MR. JACKSON: Second, consider using
conmbi natorial auctions. Conbinatorial auctions are auctions
at which the bidder and bid for a package of units being
auctioned rather than nmerely posting bids for each
i ndi vi dual package.

Combi natorial auctions offer a good opportunity
to create efficient initial markets, for exanple, for
defining the geographic extent of |icenses, so that a person
who wants to, say, offer service in both North and South
Dakota doesn't enter an auction where they m ght win one or
the other, but not both, but they have to bid agai nst people

who may want one or the other.
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1 And finally, | guess this recommendation is nore

2 likely to be controversial. | think the Comm ssion should
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follow the process it has foll owed for decades, of making
radio licenses nore |ike property rights.

Section 301 of the Conmmunication Act explicitly
prohi bits the ownership of radio frequencies or the creation
of any right beyond those explicitly granted in the |icense.

That section al so speaks of expectation of
renewal , whatever that neans.

Over decades of practice, the Comm ssion,
I i censees and Congress have reinvented many of the
efficiency-serving aspects of traditional real property |aw

| think the clearest exanple of that is that
peopl e can buy and sell radio licenses. You don't envision
sonebody buying and selling their driver's |license. That
doesn't nmake sense.

But a radio license is nore like real property
and it makes sense to allowit to be exchanged.

Renewal expectancy or cellular flexibility, the
process of mcrowave coordination, those are all other
exanpl es of where the Comm ssion and its |icensees and
sonetimes Congress will work together to put in place rules
nore |i ke commonl aw property law, and | think the Conm ssion
shoul d systematically consider how to extend this process,

even to the extent of asking Congress to anmend Section 301
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1 to explicitly permt the creation of rights with an

2 indefinite term
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Finally, we were also asked to address new
technologies and I'd just like to echo what M. Hendricks
sai d about smart radios, radios that have the ability to
i ncorporate inside themsone of the rules for frequency
managenent, |ike automatically searchi ng out vacant
channel s, retransmtting when a packet is received in error.

And | think that that's a fairly profound new
technol ogy which we're just beginning to exploit, and it
wi |l becone nore inportant in the future.

|"'m al so nuch | ess optimstic than sonme about the
ability of new or inproved nodul ati on schenes, such as
spread spectrumto reduce the need for traditional spectrum
managenent or the appeal of such things as property rights
and exclusive licenses for the efficient use of that
servi ce.

Agai n, thank you for the opportunity to appear
here today.

CHAI RVAN KENNARD:  Thank you, Chuck.

M . Kontson?

STATEMENT OF KALLE KONTSOQON, VI CE PRESI DENT AND

DI VI SI ON MANAGER, 11T RESEARCH | NSTI TUTE

MR, KONTSON. Good afternoon. Thank you for the

opportunity to address the Comm ssion.
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|'mKalle Kontson with the Il T Research

| nstitute.
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|"ve had the privilege of working in spectrum
managenent with both the Departnent of Defense and the
commercial sectors, during sonme very recent, exciting and
interesting tines.

VWhile I'"'mnot here to represent the DoD, | would
like to describe the DoD s pursuits to illustrate new
approaches to spectrum nanagenent .

Next sli de.

(Slide.)

To begin, | propose that a new approach to
spectrum managenent i s necessitated by three dom nant
trends. One is an explosive demand for spectrumin both the
Depart ment of Defense and the commercial sector.

Second, wirel ess technol ogy advances that bring
vast power and flexibility, as we've heard described here,
but al so stress the existing rules.

Third, a regulatory structure that can't change
fast enough and thereby threatens to becone an obstacle to
new t echnol ogi es.

A key thrust in the DoD vision of the future is
| everagi ng informati on age technol ogi cal advances,
especially commercial off-the-shelf products and services to

achi eve what they call information dom nance.

Heritage Reporting Corporation
(202) 628-4888



2

The goal is seam ess interoperable and instantly

responsive information grids for the war fighters.
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To support this goal, access to the RF spectrum
resource nust becone nore agile and adaptive and efficient
than it is today.

Unfortunately, current spectrum managenent
regul ati ons cannot support the adaptive, agile, energing
systens wi thout constraining their time to market or their
per f or mance.

To bridge this gap, new approaches are needed to
address the market forces, the technology and the regul ation
of the spectrum

Next slide, please.

(Slide.)

To begin, we should seek opportunities to
| everage the evolving worldwi de information grid for the
advant age of all users, including the DoD

There is already a push towards commercial off-

t he-shel f systens and services in the DoD. But spectrum
managenent policy should al so approach the federal

government as a valuable custoner. As a key player in the
hi gh tech research and devel opnent arena, the DoD can play a
significant role in expandi ng spectrum access technol ogy.

The devel opnent of a universal spectrum access

technol ogy can hel p achieve interoperability, and that is a
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1 key goal for all of us.

2 Next slide, please?
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(Slide.)

| think it's the prom se of new technol ogy that's
really driving this train, the new generation of advanced,
smart radi o technologies in both the DoD and wirel ess market
w Il be software reprogrammabl e and frequency agile, demand
adaptive to neet growing information transfer requirenents.

The efficiency and spectrum access for these
bandwi dth i ntensive wireless systens can be optim zed to
adaptive shared access in all domains, the tine donmains,
space donmai ns, and frequency donains.

The mul ti-node, multifunctional radio wl|
contain the rule sets that will allowthe radio to
sufficiently nmanage access to broad ranges of spectrum

| believe what we are facing here is the
evol ution of a new frequency managenent discipline. Sinply
put, it is the art of teaching smart radi os how to be behave
in their operating environnments so that they can be demand
adaptive and still coexist with their wireless brethren.

In this spectrum managenent world, the enphasis
on licensing will and should dimnish, but the role of type
acceptance or certification in mlitary parlance wll expand
to cover quality assurance of enbedded al gorithns, enbedded

software, and enbedded dat abases.
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Next slide, please.

(Slide.)
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What | am suggesting here is to allow the
technol ogy to have sufficient free play to realize maxi mm
efficiency in spectrumuse. To do this, the current
regul atory policy notions of exclusive spectrum ownership,
|"'msorry to disagree, nust be replaced by a view of open
shared access managed by enbedded technol ogy accountability
for spectrumuse based on information capacity utilized, not
fixed assignnents, and an access protocol that we need to
trust and devel op to access by digitized access codes
internal to the radio, rather than long-termlicensing.

And | know this concept departs fromthe band-
delineated allocations and |icenses that are right now the
cornerstone of our current regulatory framework, but we
shoul d step back and take a critical view of that franework.

Next slide, please.

(Slide.)

So how do we get there from here?

The changes |1've described are pretty radical.

It is going to be hard to do. But | do have a suggestion

To start, we should first adopt a guiding
principle, the United States regul ators should address RF
spectrum access issues in the role of a | eader and an

i nnovator, not just a broker of RF spectrum property rights.
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Next slide, please.

(Slide.)
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Once we' ve adopted that guiding principle, we
shoul d al so work on devel oping a national spectrum strategy.

Wthin the DoD and industry, as well, changes
have al ready begun to accommpdate the advanced
communi cati ons systens.

W' ve heard those described. The FCC has taken
sonme significant steps to streamine regulations, to adapt
new technol ogies in response to very sound opportunities.

But there's nuch nore to do if the policy and
regul at ory deci si onnakers do not want to becone an
i npedi ment to the newest w rel ess technol ogy.

| believe the FCC, the NTIA and the DoD should
assunme a | eadership role by pressing for and supporting the
devel opnment of a national spectrum strategy.

The national spectrum strategy must recogni ze a
regul atory technol ogical public interest and market forces
driving changes in the use of the RF spectrum

We shoul d pronote the devel opnent of wi n/wn
strategies and policies where shared access to the RF
spectrumw || benefit industry froma national and
international interoperability and assure efficient econony
inthe wireless grid.

Thank you.
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CHAI RMAN KENNARD:  Thank you.

M. Mtol a?
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STATEMENT OF JOSEPH M TOLA 111, CONSULTI NG

SClI ENTI ST, THE M TRE CORPORATI ON

MR MTOLA IIl: 1'mJoe Mtola fromthe MTRE
Corporation on loan to the Defense Departnent.

| guess Kalle and | have the sane attorney
because |I'mnot going to be speaking on behal f of the DoD
ei t her.

| do have a uni que background in a rapidly
energi ng gl obal wrel ess technol ogy, though, called software
radi os.

In 1991, | coined this termto signal what |
foresaw as a shift between digital radi os, which have about
80 percent of the capability really enbedded in the
har dware, and 20 percent in the software, maybe in the audio
voi ce channel vocoder or sonething like that, to what is
becom ng now an 80 percent software defined radio.

| don't have any final solutions or even many
i nsightful ideas about how to use this new technol ogy for
i nnovative spectrum managenent, but | do think it's
rel evant.

And what I'll try to do is to spend ny few
m nutes just giving you sort of highlights of capabilities

and limtations of the technol ogy.
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Software radi o technol ogy makes it not only

possi bl e but also affordable for not just audio but also for
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really the radio function of the RF nodul ation band, is it
TDVA or CDNMA?

This can all be under software control

In addition, the software radio is a nultiband,
mul ti node radi o and one designed to operate at a gi gahertz,
and can al so operate pretty well at 500 negahertz, and a 2
gi gahertz, just under software control.

This is a significant new technol ogy. The way
that this happens is that w de band anal og-to-digital and
digital -to-anal og converters are increasing in data rates so
their function can nove towards the antenna.

As a result, the functions can be enbedded in
digital signal processing. This includes application-
specific integrated circuits, ESP chips, and even pentium
conputer chips used in your |aptops also have a role to play
in software radi os.

This technology is applicable to nost aspects of
wreless but it's not a panacea. | teach a radio
engi neering course, and I'd like to say that I amnot a
sof tware radi o sal esman.

| f you were trying to build a pager, the anal og-
to-digital converter and the ESP chip will w pe your battery

out in a few hours.
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1 So software radi o technol ogy may not be

2 appropriate there. But in handsets, and particularly in
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infrastructure, it's a technology that's noving out very
rapidly on a gl obal scale.

W're in the mdst of this transition toward the
software radio. Now during this transition, nobile radios
are becom ng nore aware and have nore data in them in the
radi os about where they are. They're becom ng what the
Eur opeans call | ocation aware.

So there are |l ocation aware services and | ocation
aware radi os that are being developed in the U S and in
Europe, and there is also research in Europe to extend the
awar eness of the radio to other things including radio
etiquettes which are algorithnms that raise the radio's
conpetence to autononously adapt to the | ocal circunstances.

This is a lot like playing chess and in fact,
software now i s conpetent at playing chess. And so if you
take that basic technology and put it into a radio, what you
get is a radio that has an enbedded nodel of its own user of
the network of radio propagation and a little bit about the
worl d around them

And these radios are called cognitive radios.
Cogni tive radi os woul d use these internal nodels to
dynam cally adapt their etiquettes to the local conditions.

So the use of the radio spectrumthen could be
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gracefully adapted to the tinme, place, and context of use.

Let nme give you an exanple. According to CNN, on
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7 March of '98, at Baylor University Medical Center in
Dal |l as, they lost their heart nonitors because Channel 9
initiated its new, high-definition TV service and it jammed
the heart nonitor telenetry system

This could have actually been pay-pause, | don't
know, but CNN blanmed it on the HDTV.

A cognitive heart nonitor would have recogni zed
the presence of this high powered jamm ng signal and probed
the band wi thin backup nodes, many different |ayers of
backup nodes for clear channels in the |ocal radio spectrum

And after the few mlliseconds needed to
reestablish the communi cations to protect the patients,
these future cognitive heart nonitors could have al so
advi sed the nedical establishnent that there was a spectrum
probl em and al so even sent an order wire on the order wre
channel to the FCC telling you guys that there was this
i ssue or updating your dynam c database if you should cone
to have a spectrum use dat abase.

O her cognitive radi os would recogni ze t hese
tenporarily usurped frequencies, again advising the spectrum
managers of | ocal conditions.

Now since these are nedical priorities, there

woul d be sort of a deference or priority relationship. This
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is new technol ogy and there could be a dom no effect which

woul d have what mat hematicians call a conbinatoric expl osion
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and it can create problens. It's a research area, but it's
an energi ng technol ogy.

Software radi os al so have the problens, just to
cover the downside, of viruses and of crashing, |ike any
ot her software, which neans that this Conmi ssion will get to
engage nore and nore in that kind of thing in the future.

But the software radi os would have the
flexibility to adapt and the cognitive radi os woul d have
actually the data built into themto know how to adapt in a
polite way.

Cognitive radi o may not becone practical

In conclusion, let nme just say that cognitive
radi o may not becone practical for another few years, maybe
even ten years, but that's the direction that | think we're
headed.

And as software radios transition to cognitive
radios, there's a lot of roomand innovation in spectrum
managenent, polite backoff, autononbus reporting to spectrum
managenent authorities, data rate agility, secure downl oads
of radio personalities.

This is just the tip of the iceberg. | think
there are a ot of risks involved, of course, but the

possibilities are really exciting.
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And | thank you again for the opportunity to

speak to you
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CHAI RVAN KENNARD: Thank you for bei ng here.

Prof essor Noanf

STATEMENT OF ELI NOAM PROFESSOR OF FI NANCE AND

ECONOM CS, COLUMBI A UNI VERSI TY

MR. NOAM  Thank you very nuch, M. Chairman
Thank you for the opportunity to be here. |'ma professor
at the Col unbi a Busi ness School. ['malso the Director of
the Colunbia Institute for Teleinformation and | do not
represent the official views of Colunbia University.

|"mvery happy for the opportunity to talk to you
about the future you said of the spectrumto the FCC

The FCC is an inportant agency. It's even got a
real grownup building now. Hundreds of |awers and
consultants owe their living to the FCC, billions of
busi ness dollars are invested in pieces of paper issued by
the FCC, and therefore it's perhaps useful to understand the
very shaky foundation on which this whole edifice rests and
how fragile it is.

Sinply put, the FCC exists largely only because
of arelatively straightforward probl em of physics and
engi neeri ng.

The physics problemis that two el ectromagnetic

waves of the sane nunber of oscillations that are harnonic
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1 mul ti pl es of each other can cancel or magnify each other.

2 The engi neering problemwas that we could not do
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anyt hing about it.

Therefore, we created, after sonme experinmentation
with self-regulation, a governnental frequency traffic cop
t he FCC.

l"d like to venture and say that w thout the
engineers failing to solve this problem there would be no
FCC i n exi stence today.

Most people in this room m ght have a different
j ob.

The tel econs issue -- no offense, | speak as a
former public service comm ssioner for New York -- could
have been just as well or nore or less just as well dealt
with by a conmbination of state conm ssions, federal courts,
antitrust agencies, and federal |egislation.

Nobody i s i ndi spensabl e.

It seens |ike MCl, Execunet, the ATT divestiture
of local conpetition and the Internet were not exactly
initiatives of the FCC

| leave it to the White House Press Ofice to
find those deserving credit.

(Laughter.)

MR. NOAM W thout the frequency issue, there

woul d be no reason for licensing, policing, nmandating, and
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1 def i ni ng anyt hi ng.

2 Now at first the FCC proceeded in its frequency
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function by an adm nistrative process of allocation, that
is, through | awers and | obbyi sts.

When this bogged down with the increasing val ue
of the slices of the spectrumrainbow, the initiative
shifted to econom sts and to sinulations of market
mechani sns.

They conceived the notion of spectrum all ocation
which was, at first, a heresy, then it was enbraced as a
revenue bonanza, and which has then advanced to the status
of areligious belief with its own high priests like the
Ayat ol | ah, Tom Hazl ett over there.

(Laughter.)

MR NOAM I|I'mvery glad to hear over this
proceedi ng here a real change in Tomw th the passing of the
self-congratul atory tonme, there is now a wllingness, and |
hear this with the other witnesses and with you and the
guestions to go forward to the next step, which is very
good.

Auctions are -- don't get ne wong -- a nuch
better systemthan its wasteful predecessors, but they're
not the end of history.

Suppose the engineers would solve their little

probl em of keeping frequencies fromcolliding by designing
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ways i n which nunmerous users could coexist on a spectrum

band wi t hout anyone needing exclusivity on a specific
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frequency.

What then woul d be the need for an FCC?

O to take it still one inportant step further,
what would then be the legal right for an FCC to regul ate
spectrumat all?

Ask the question, by what right does the FCC
all ocate frequencies if there's no interference?

The argunent is sinple; |'ve nmade it for years.

El ectroni c speech is speech protected by the First
Amendnent. The state ny abridge it only in pursuance of a
conpelling state interest and through the | east restrictive
nmeans.

Alicense is a serious restriction on the speech
of those who get the license. It is one thing to be a
traffic cop, but it's quite another to assert ownership
rights that can then be sold to private parties.

Coul d the governnent sell the rights to the color
red? To the frequency high Aflat?

The fact that allocating sonething is good public
policy -- and in this case it is -- doesn't mean that you
can do it.

Suppose the governnment auctioned off the right to

print books in order to protect natural forests, trees?
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| magi ne that this would also partly be driven by

t he revenue needs of the state?
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Now part of the problemthat | see is that many
peopl e are prisoners of the anal ogy of spectrum for real
estate. Once you accept that anal ogy, you inevitably are
pushed to a formof exclusivity.

A much better analogy in ny mnd would be the
hi gh seas, ships navigate and avoid colliding into each
other even if they're insured, they' Il find various ways to
their destinations, pay tolls at |ochs and canals, al
w thout a real need for exclusive shipping licenses for a
route or a | ane.

Suppose, as | said, we could design a technol ogy
to keep transmssion frominterfering with each ot her,
spread spectrum technol ogy.

We've heard this now several tinmes. CDMAs,
sof tware-defined radi o, electronic antennas provided early
generation of tools that nake it possible for nmany users to
shar e bands.

In such a system no |licenses would be required.

Now | should nmention that if everybody were to do
that, there m ght energe another problem that of excess
demand or congestion. That would be simlar to the
congestion problemon the Internet and could be solved in a

simlar way as recommended for the Internet, nanely, by
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congestion prices on the users.

In the future, we can inmagi ne many users sendi ng
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out packets of information that get transmtted on an ultra-
wi de CD MA-type band, not an exclusive slice of the
frequency.

Those packets woul d perhaps also carry their own
t okens of electronic noney with them paying tolls with
t hose E-noney tokens in order to use the band or be carried
on a network, and the prices for these tokens nmay depend on
traffic congestion.

Now what are the policy inplications?
Experinentati on of spectrum usage shoul d be encouraged. The
FCC s ISM UPSC, and UNIl bands are steps in the right
directions, but these are fairly little slices with big
restrictions on power and usage.

A nore significant step would be in fact to
encourage nmuch nore spectrum m ning by users. The FCC
shoul d hel p establish technical standards directly or
t hrough i ndustry groups to access the many other spectrum
bands by users who do not interfere with each other and with
preexisting primary and secondary users.

In other words, permt a third category of users
who can skip around the bands, listen, find a frequency that
isn't actively used at that nonent, transmt briefly, listen

again, transmt again, until another user shows up,
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1 including the license holder or the secondary |licensee who

2 have priority.
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Now you can start with a few bands to see how it
wor ks, encourage the technol ogy to experinment w th nethods
of sel f-managenent by the band users thensel ves.

These bands need to be big enough and the
transm ssi on power strong enough to make them comrercially
vi abl e.

To concl ude, such a system woul d encour age
i nnovation and technol ogy and efficiency in usage. It would
| ower the entry barriers to new entrants and encour age
conpetition.

It would benefit especially rural areas because
there are likely to be large stretches of fallow spectrumin
t hose regions.

It would end the absurd restrictions agai nst
foreign entry into spectrum usage.

And nost inportantly, it would constitutionally
be nore defensible for if you keep prohibiting people from
usi ng spectrum even where they do not interfere with each
ot her, sooner or later, one of themw || make the
constitutional free speech least-restrictive-neans argunent
and may well w n.

And when that happens, the entire foundation for

an FCC will start to crunble.
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Thank you.

CHAI RVAN KENNARD: Thank you, Eli. Appreciate

Heritage Reporting Corporation
(202) 628-4888



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

t hat .

M. Petroff?

STATEMENT OF RALPH PETROFF, PRESI DENT & CHI EF

EXECUTI VE OFFI CER, TI ME DOVAI N CORPORATI ON

MR. PETROFF: Thank you for inviting me, M.

Chai rman and Conmm ssi oners.

My nane is Ral ph Petroff, President and Chi ef
Executive Oficer of Tinme Domain.

| would i ke to take ny five mnutes to discuss
how spectrumand its policy needs to be nore responsive to
i nportant new technol ogi es, especially new technol ogi es that
were never anticipated when the rules were witten.

Qur small business, |ike Dnayne's and nmany
ot hers, are conpanies that have invested tens of mllions of
dollars in developing all sorts of novel wreless
t echnol ogi es.

I"d like to describe one of these technol ogies
that you' ve heard a little bit about today. It's called
ultra wide band, or increasingly ultra broadband w rel ess.

This is a very, very different type of radio.

This norning, Dale Hatfield showed us how radi o has al
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t hese conti nuous

conti nuous waves.

waves. This is a technol ogy w thout

It sends out a little pop about the
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hei ght of this pencil and then the signal evaporates, and
ri ght about where that Exit sign is, the next pop cones out.

Now i f that next pop conmes out a fewtrillionths
of a second earlier, it's a one, a fewtrillionths of a
second later, it's a zero.

Ri ght now, we have got this technol ogy poppi ng
along at 40 mllion of these little pops per second, so
that's a lot of nmegabits to be sending a | ot of zeros and
ones.

We believe in the near future, we'll be able to
push that past a hundred negabits and our engi neers are even
chal I enging thenselves to try and reach that gigabit |evel

You've heard a |l ot of tal k today.

Let nme give you, | think, the best news of the
day. The best news of the day is that this can all be
acconplished on an ultra | ow power basis. |Instead of
sending out all these pops and pulses at half a watt,
instead we can do this at 50 mllionths of a watt. And 50
mllionths of a watt fits into well under Part 15.

As the nane ultra broadband or ultra w de band
connotes, you have a tiny bit of energy spread out over
several gigahertz of spectrumso it's alittle bit of power

and at any particular point on the spectrum you are | ooking

Heritage Reporting Corporation
(202) 628-4888



1

at only a few quadrillionths of a watt of energy.

So it is like ultra spread spectrumand it can
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share spectrumw th other users to an unprecedented degree.

It offers potentially several orders of magnitude
i nprovenent on things |ike not just w rel ess comrunication
but also radar and positioning as well. And in volune, we
believe it can be unusually inexpensive.

And rat her than consum ng spectrum this is a
device that can effectively create new spectrumin the sense
of being able to use that Part 15 for high speed wreless
connecti ons.

Sort of like talking about the Portals this
nmorning, this is like finding another five basenent decks
bel ow the Portals so you have plenty nore roomto park cars.

These entire capabilities can greatly increase
the quality of life for American consunmers and especially in
the area of public safety and for the di sadvant aged.

Let me just give you a few exanpl es.

See-through walls radar that police can use
before they knock down a door so they can know who is on the
ot her si de.

Covert conmuni cators that cannot be detected.

Devi ces that can be detected in rubble from
eart hquakes or bonbi ngs.

Smarter airbags that can have variabl e
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1 depl oynent.

2 Seeing-eye wireless for the visually inpaired.
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And radar that can see underground to find cracks
in bridges or buried conduits, or even plastic |and m nes.

And especially ultra high band width and ultra
hi gh capacity short-range wrel ess networks for school s,
honmes, and rural areas.

These are just a few of the many benefits that
can potentially exist.

Let nme give you sort of maybe the worst news of
the day. That is that none of these applications can be
brought to the public under the present regulatory
f ramewor k.

Al though this technology clearly neets the intent
of the rules and the intent of Part 15, it doesn't neet the
absolute letter.

Tel ecom product lifecycles are getting shorter
and shorter. Everything is getting devel oped at Internet
tine.

| f the regulatory process cannot nove at I|nternet
time, the new technology will wither and die, and a nulti-
year rul emaki ng process becones a de facto kiss of death for
i nnovation and for small conpani es.

There are two dozen small conpanies now trying to

bring the products that |'ve described to market, and they
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i ncreasingly face three choices.

First, to abandon their efforts and sone have.
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Second, to ignore the rules, and sone have done
t hat .

And third, they wll go overseas.

| don't think any of these serve the public
interest so what specific constructive steps can we take
first to give two new technol ogi es that were not antici pated
a way to be test-driven in the real world?

Second, the great and appropriate vehicle for
this is to use Part 15 where billions of device already
cohabitate with each ot her

And third, enpower the technical experts at the
FCC to be the final say on spectrumissues. They've got the
expertise, instincts and market know edge to nake w se
decisions as we go forward in these uncharted waters.

The genie is out of the bottle on this ultra w de
band, and worl dw de attention is now being paid to this
t echnol ogy.

EPSI has started the standards process already
and soon sonewhere, sonmeone is going to be deploying this
remar kabl e new t echnol ogy.

Let that be here where it belongs, and by those
who invented it.

Thank you.
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CHAI RVAN KENNARD: Thank you very nuch.

In the interests of tine, I"'mgoing to limt ny
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gquestioning to just really one question and a couple
comment s.

First of all, | really enjoyed Professor Noam s
presentation today. |'ve been told by our enforcenent
peopl e and our Conpliance and Information Bureau that there
is a pirate radio station operating somewhere in and around
New York City, and after your presentation, Professor Noam
| was wondering if you know sonet hi ng about that?

(Laughter.)

CHAI RVAN KENNARD: Don't answer that question.

(Laughter.)

CHAI RVAN KENNARD: 1"l ask nmy question, and then
| have a comrent for M. Hazlett.

This has been a great panel and | really think
that we've achi eved our goal of really doing sone forward-
| ooking thinking and trying to anticipate what is ahead.

|, for one, feel very confident that we are
moving into a future where nore intelligence is going to
mgrate into the receivers, into the transmtters, to the
edge of the network, if you will, and that will solve sone
of our shared use probl ens.

The question that | have though is a very

practical one. How do we nmake the transition.
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1 " mgoing to ask you, whoever would like to

2 volunteer to answer this question, can you give us Sone very
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sort of practical steps in how we can m grate our processes
and our rules to accommobdate this technol ogy?

Qoviously we can't flash cut this overnight,
we've got to do this over a period of tinme, hopefully a
short period of time. But 1'd Iike your thoughts on that.

And while you're thinking about that, | did want
to qui bble with one thing, not that Professor Hazlett but
what he wrote.

Last week, there was a very interesting editori al
that Professor Hazlett wote in the Wall Street Journal.
And it was about cable television regulations and it was
really sort of an obituary to cable television regulation or
at least a portion of it.

| read it and | actually found nyself agreeing
with some of what you said, until | got to the very end when
you called for the end of the FCC s high definition
tel evision mandate to all ow broadcasters to provide
unlimted digital TV signals, thus permtting U S.
househol ds to enjoy 50 or nore over-the-air TV channels.

Wien | read that | thought about perhaps witing
alittle letter of correction to the Wall Street Journal,
but since I knew you were going to be here this week, | just

wanted to point out to you that the FCC does not have a
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mandat e for HDTV and never has.

And so broadcasters today are free to do
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mul ticasting on their digital spectrum

Wul d anybody |ike to address the question that |
posed about the transition period?

Eli~?

MR NOAM | think you should open up
consi derably nore spectrum bands to unlicensed usage, and at
the sane tinme, convene or help the industry help sone
standards for the users of those unlicensed uses on
conditions that they do not interfere with the primary and
secondary users that are present.

MR. HENDRI CKS: | think the approach should be
that the new players in the technol ogy shoul d bear the
burden of dealing with the incunbents.

VWhat | would like to see you do is to take a w de
swat h of spectrum say below 3 gigahertz, and sort of |ike
reformit by letting the smart radios run around in there,
sort of think about it |ike an open range, okay.

That neans operating over existing services so
essentially conme up with a definition of what you're going
to allowto go into the open range, and then | et them go out
and do it.

And if it works, then expand upon that.

MR, KONTSON: | actually have two suggesti ons.
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One is building on what was suggested | think by M. Kennedy

earlier, and that is this board, the spectrum nanagenent
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board i dea.

But | would expand that idea to include all the
user conmmunities including the governnent and naybe
i nternational community and then tel ecommuni cations | awers
and regul ators and engi neers, | nean, the real hard core
engi neers.

Put themin a room |ock themup, and if they do
cone out, see what they cone out with, with a charter of
addressing the transition period.

The other thing | think we ought to seriously
consider doing is view ng ourselves in that |eadership and
i nnovator role by | everagi ng sone of the resources we have
conbined with the DoD and other parts of the federal
governnment as well as industry and conduct what the DoD
cal | s advanced technol ogy denonstrati ons.

There's nothing better to make people confortable
with being able to tolerate levels of interference that nust
be tolerated with this sort of w de open, freewheeling
envi ronment, nothing better than showing it works.

And | think the U S. ought to | ook at thensel ves,
as perhaps taking sone of the noney we've earned off of
auctions, and starting an | R&D program

| think that's what industry does, and | don't
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1 think it's a bad idea for us to do that too.

2 CHAI RMAN KENNARD:  Thank you.
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Chuck?

MR, JACKSON: |1'd just like to raise a caveat.
You know, the kind of nodel posited by Professor Noam may
not work all the tine.

Certainly on the high seas, we have rules of the
road. If two oil tankers raminto each other, they both
si nk, but obviously a wooden yacht doesn't hold up very well
when one has to collide with a nodern supercarrier

There are applications, such as broadcasting,
where the transmtter's on 24 hours a day on a single
channel, and it doesn't nmake sense to say, well, we'll let
channel 5, when it goes on, search around for a vacant
channel. It's there all the tine.

For things |ike |local area data networks,
I nt ernet access, nmaybe sone kind of voice communi cati ons,
garage door openers, car door openers, that nodel does nake
sense. So | think we have to be careful before we get too
carried away with any single approach.

| al so observe that there is a noderate anount of
spectrum avail able for unlicensed use, 902 to 928, 2400 to
sonething |i ke 2450, and the new NI band which | think, as
| recall it's about 300 negahertz, which is a fair anmount of

spect rum

Heritage Reporting Corporation
(202) 628-4888



341
And so until we start seeing crowding in those

bands, maybe it's a little premature to start asking these
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guestions of how do we nake even nore spectrum avail abl e.
Three hundred megahertz is a |lot.

| think there is a problemwth the ultra w de
band technol ogi es, which don't even fit well into the 300
megahertz, and | think there's an area where one nust think
about transition policies in a different fashion than for
sone of the nore traditional things.

| al so observe that, you know, we have CDVA
working today in wireless tel ephony, but it wasn't easy to
get it working that way. It had all kinds of weird
probl enms, sonme of which were not w dely publicized by the
participants in the industry.

And | think you wll find those kinds of
conplicated problens with instability and system crashes
W ll occur with a |ot of these distributed control systens
t hat Prof essor Noamis advocati ng.

So we mght want to go slowy.

MR MTOLA IIl: 1'd like to add to that.
support M. Hendricks' idea of trying to find a band to open
up in which to use innovative spectrum nmanagenent.

| think if you had a public process that
solicited inputs from devel opers and suppliers and people

with novel radios |ike Tinme Domain, that you' d get sone
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interesting inputs and also that would help the steps to be

better advised.
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But in addition, |I'd say that you' ve got to have
sonme scientific and technical underpinnings for such an
enterprise because, you know, one chess ganme has 64 squares
on the board and a couple of dozen pieces, and there are ten
to the 120th noves in a chess gane.

So if you started when tinme began, you still
woul dn't have finished evaluating all the possible noves on
a chessboard.

VWll, the gane that we're tal king about here is
much nore conplicated than a chessboard. So in order to
avoi d system crashes and instabilities, you' re going to have
to have, | think, a neasurenent and anal ysis canpai gn al ong
the way so that your decisions are based on sone good
sci ence.

That woul d be ny i nput.

CHAI RVAN KENNARD: Thank you very nuch.

Comm ssi oner Ness?

COWM SSI ONER NESS: M. Hazlett, you tal ked about
the tragedy of the conmmons. How many others on the panel
believe that there is a tragedy of the commons present
t oday?

Anybody want to comrent on that?

M. Hendricks?
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MR. HENDRI CKS: What | find is that people throw

that up, but there isn't the science necessarily around to

Heritage Reporting Corporation
(202) 628-4888



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

346
back it up

Peopl e haven't really gone out and nade
measurenents to determ ne whether or not that's really true.
| know |I've made neasurenents in the San Franci sco Bay Area
on the unlicensed bands, and | found it to be quite
reasonable to be able to go out and depl oy new systens.

In fact, |'ve been able to deploy unlicensed
systens in the 902-928 band where Metrocomis predom nant
and depl oyed themw thin a quarter of a mle grid, and still
|"'m able to deploy unlicensed systens that cover |ike 20-
mle ranges in the Bay Area, which is a pretty dense
environment there, in terns of having a ot of intentional
radiators in those bands.

COMM SSI ONER NESS: If we were to | ook at
provi ding greater property rights for |icensed spectrum
woul d that preclude the ability to |ater overlay sharing
opportunities or overlay, for exanple, sone of the new
technol ogi es that we're tal king about here, the pops that
are goi ng across many gi gahertz of spectrunf

O woul d that cause problens for satellite
delivery of telecomunications?

M. Hazlett, would you like to respond to that?

MR, HAZLETT: Sure, thank you.
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| would say just the reverse. It would encourage

sharing. That is, as soon as the flexibility is granted the
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licensee, that licensee is going to becone a dedicated

m ssionary with respect to seeing how to increase traffic
over the allocated bandwi dth, and so you're going to get a

| ot of innovations in terns of what kinds of services can be
provi ded.

You know, thinking about this transition which
obviously is where it comes down to, | nean, you can start
with flexibility for current licensees but | think you want
to nove quickly, as quickly as possible towards opening up a
process in which new overlay rights can in fact be created.

And so that would pronote the sharing to all ow
that flexibility.

COMM SSI ONER NESS: I n other words, if you're
using a spectrumfor a particular purpose, would M. Petroff
have to enter into an agreenent with you in order to be able
to have, | forget the pops going all over the place, in
order to be able to use those types of services?

MR. HAZLETT: There would have to be coordination
of sonme sort. The fact that we've avoided a tragedy of the
comons is testinony to the fact that we have coordi nated
well, so that is not a huge problem as long as there are
clearly-delineated rules as to who should be primary and who

subor di nat e.
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COW SSI ONER NESS: But you would not be entitled

to receive conpensation for those pops traversing your
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spect runf

MR. HAZLETT: It depends on what the rule is.
Certainly if there's a broad right established for the first
or primary user of the radio wave, then in fact there would
be conpensation. That's the way that contract would work.

If in fact, it's carved out differently, you
know, and sone | ow powered use goes to sone other |icensee,
then in fact the noney would flow the other way.

COW SSI ONER NESS: Wul d anyone else like to
comment on that?

MR. NOAM | think you should let licensees
resell quite flexibly their spectrumfor |lots of uses, but |
woul d warn agai nst kind of an absolute fee sinple all the
way up into the sky.

| mean, just inmagine real estate rights, rea
property rights that would go out to 25 mles high up, and
every airline would have to contract with a | andowner about
overflight rights.

| think this is the situation that sone of these
conpani es woul d face.

MR, PETROFF: And let's renenber one other thing
too. If you're tal king about operating in the Part 15

range, there are right now billions of devices like this
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little timer

|"m holding here that is a Part 15 device that

gi ves off em ssi ons.
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These fol ks aren't being charged right now, and I
think it would stifle innovation if they were.

To follow up on a point that you were asking
about, M. Chairman, the nost inportant thing |I think we can
do in Part 15 is to reevaluate the interference criteria.

Ri ght now the interference criteria, part of it
is a judgnment of how much power you emt at what |evels at
what di stance, which makes a | ot of sense. But there's
anot her conponent to it. That is the intent clause.

Ri ght now, signals are governed by intent. You
have intentional signals and unintentional signals, and I
think the rule should be, if it interferes, it interferes,
and if it doesn't, it doesn't.

Intent may be inportant in a nurder trial but I
think that the signal should be graded on interference, and
that would do a whole lot to stinulate innovation in this
ar ea.

COMM SSI ONER NESS: We al so have heard fromthe
previ ous panel s about the inportance of trying to achieve
sone gl obal unanimty as far as spectrumuse i s concerned.

Wbul d anyone |i ke to cormment on the advisability
of doing that or the inadvisability of doing that?

MR. HATFIELD: Could | just add here, we've heard
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al nost conflicting advise that we need to align with the

rest of the world, and yet we're hearing fromthis panel,

Heritage Reporting Corporation
(202) 628-4888

353



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

354
with these sort of software defined radios, it may in fact
be possible for the radio to reconfigure itself, depending
upon its | ocation.

That seens a little bit in conflict and I would
be curious to get a reaction to that.

MR. JACKSON: |'Il expand a little on that if |
can.

One, we have seen the devel opnent, at sone
addi tional cost, of radios that can operate on nultiple
bands. | believe today you can buy a GSM phone that w ||
work here in Washington, D.C on the Sprint Spectrum system
and then you take it to Europe, and it'll work on the GSM
900 over there.

If we'd had to wait in this country until Europe
had standardi zed on a single cellular band, cellular would
have been del ayed anot her ten years.

They devel oped a standard, digital standard for
their second generation cellular, which was different from
our cellular and was in a different band and becane
comercially avail abl e just about a decade | ater than our
cellular system

And if we had waited for harnonization, it would

have been terribly expensive for our society.
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Conversely, if we know in advance that we can get

har noni zation, it's very, very beneficial.
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| think that we wll be able to have radi os that
operate over wider ranges and with nore flexibility, whether
quite as nmuch as suggested earlier, I'malittle
pessi m stic.

But | think, as a general principle, that will be
the case, so that the |ack of international harnonization
may be | ess damaging in the future than it is today.

MR MTOLA IIll: Can | just add, it's not a
question of doability as nuch as it is affordability. The
mlitary had a technol ogy pathfinder program call ed Speak
Easy, a multi-band, multi-node software radio for the
mlitary, and we denonstrated coverage from 2 negahertz to 2
gigahertz in just three RF bands.

The m ddl e band was sonething |ike 400 -- excuse
me, 30 negahertz to 400 nmegahertz. So you can't operate
over these bands. |It's not as effective at the band edges
and it's nore expensive.

So these phones that do nultiple bands, a dual
band cel | phone at the cost |evel, not what you pay for it,
but it costs about 25 to 35 percent nore for the additional
RF chi ps and ot her changes than a single band phone.

Once you get to three or four, however, it

becones nore cost-effective to have one wi de band RF front
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end, and then do the rest in software than the other way

ar ound.
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And in fact there are products by conpanies
represented in this roomthat'l|l be announced over the next
18 nmonths or so that will be showing this technology in an
af fordabl e cormercial type formfactor

COWMM SSI ONER NESS: Have these technol ogi es been
vetted with our global partners such as in Europe? They're
al so | ooking at the spectrum nmanagenent i ssues.

" mjust wondering if anyone has had an
opportunity to chat with fol ks over there and what their
reaction is.

MR MTOLA IIl: | was the keynote speaker of the
first European Wrkshop on Software Radios in Brussels in
'97, and then also a panelist at the First International
Conf erence on Software Radi os which was held |ast year in
conjunction with the European Mbile Summt.

And the Europeans, | think, have engaged with and
are investing nore heavily, just fromny kind of infornmal
straw vote, than we are in the U S

The big U S. telcos are | ooking at the rollout of
third generation wreless and saying, for exanple, Steven
Bl ust of Bell South says maybe this will be around 2003.

The Europeans are | ooking at that happening a coupl e of

years sooner, and it won't be affordable w thout software
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radi o and technol ogy, so they're much nore highly notivated

than U.S. manufacturers right now
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But of course, nost big U S. manufacturers are
gl obal as well, so they have their gl obal perspectives.

| wouldn't pretend to speak for them but those
are just ny data points.

MR, KONTSON: 1'd like to nmake a poi nt about the
regul atory aspects of these wi de band nulti-node radi os.

At first blush, introducing sone of these
concepts |ike Speak Easy, | guess you could call it Son of
JTRS, which is the joint tactical radio system from 2
megahertz to 2 gigahertz radi o concept.

When you go to introduce it initially in foreign
countries, you get this rather shocked reaction, but then,
as he points out, you do recognize that it's software
reprogrammabl e and it can be whatever you want it to be.

Therefore it pronotes harnoni zation provi ded t hat
you know t he standards where you're going and you can
quality assure that the software that you load into the
radio wll allowit to behave properly.

So the onus is going to be in the future not so
much on frequency licensing and all that negotiating that
goes before you're allowed to bring a radio into a country,
for instance. The onus is going to be on quality assuring

and assuring the host nations, if you will, and the host
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smarts is going to allowit to obey their rules and obey
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t heir standards.

That's the way it's going and | think that's
where the regul atory enphasi s needs to be.

COWM SSI ONER NESS: Thank you, M. Chairman.

CHAI RVAN KENNARD: Thank you, Comm ssioner Ness.

Comm ssi oner Furchtgott-Rot h?

COWM SSI ONER FURCHTGOTT- ROTH:  Thank you, M.
Chai r man.

This has certainly been a very stinulating panel.
|'ve |l earned a |ot.

Prof essor Noam it's so delightful to have people
conme here fromoutside of the beltway and informus poor
Washi ngt oni ans of things such as the only reason the FCC
exi sts i s because of physicists.

This is such a revolutionary idea in this tow in
whi ch physicists and other academ cs are a very distinct
mnority.

But a ot of what we are tal king about on this
panel is considered to be futuristic, things that don't
exist, but I"'mstruck and Professor Noam | think |I would
have to take exception with the notion that the analogy is
either kind of black and white, either land or the seaways.

| think if you | ook out at the history of
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manki nd, certainly the history of |law, and how different

soci eties have devel oped | aws, whether they are | aws that

Heritage Reporting Corporation
(202) 628-4888

363



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

364
apply to the use of land, to the use of the sea, to the use
of rivers, to the use of intellectual property, to air
rights, to mneral rights, to the intricate discussion of
livestock rights in the Bible, these are all issues that
have been heavily debated over tinme, and in which societies
have often devel oped a set of codes, a set of rules that are
not uni form

A set of rules that allow for different types of
rights to apply to different types of |lands or different
areas of the sea, or to different rivers within the sane
country.

The di scussions that are going on here today are
a repetition of discussions that have gone on for mllennia
about how different societies should treat different types
of property.

And they have in the past and they will in the
future lead to different types of rules that will change
over tinme.

And we are here at this point in a sort of nedias
res. At this point in tine, we have the benefit of know ng
what has gone on in the past, and not quite know ng what is
going to go on in the future.

We are here to think about what type of rules
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woul d be best on a going-forward basis.

| think Chairmn Kennard, |

t hi nk you have hit
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precisely on the right issue we should be asking these
f ol ks.

They have conme to us, and we have | think on this
panel, | could reduce it to two general types of ideas. One
is a highly property-rights oriented that's advocated by
Prof essor Hazlett and Dr. Jackson.

And others that are nore of an econom ¢ comon
that's been advocated by sonme of the other presenters.

| have no doubt that this panel, as illustrious
as it is, is not entirely designed to exhaust the many
possi bl e options that are out there.

The issue is what can we, as a Conmi ssion, do,
based on the legal authority we have, to work in and
consi der other options.

And a ot of this will depend very critically on
how we get to where people want to be, given the | aws we
have, given the rules that this agency has to operate under.

To go outside the |laws, fol ks would have to go
ultimately to Congress.

We are bound by the Iaws that we have under Title
1l of the Communications Act.

But all of this has been very stinulating and |

woul d urge the panelists to give sone very serious thought
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to the question that Chairman Kennard rai sed,

to get back to

us with ideas for transition policies or experinents, if you
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will, based on the policies that you're advocati ng,
consistent wth what we at this Conm ssion can do.

Thank you, M. Chairnman.

CHAI RVAN KENNARD:  Thank you, Comm ssi oner.

Comm ssi oner Tristani?

COM SSI ONER TRI STANI: M. Chairman, in the
interests of time, | just want to thank the panelists for
their very insightful coments, but I will echo what
Comm ssi oner Furchtgott-Roth said, and the Chairman. W
need hel p, and we need to create concrete ideas.

We can talk a | ot about theory but that doesn't
hel p us in our task.

Thank you.

CHAI RMVAN KENNARD:  Thank you very nuch,
Comm ssi oner Tri stani.

In the interests of tinme, | also amgoing to
defer ny closing statenent, but | did want to thank this
panel of presenters and al so thank Comm ssioner Ness once
again for getting us collectively focused on this issue, and
raising sonme really, really inportant issues that need nore
attention at the Agency.

So | commend you for your | eadership and your

hard work and the work of your Staff in pulling this
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2 | also wanted to thank other nenbers of the Staff
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who were instrunental in pulling this together, in
particular, Dale Hatfield, and his fine Staff of fol ks over
there including Julie Knap, Rebecca Doytsch, Bruce Franca,
Fred Thomas and Jack Linthicum

Al so OPP was very nmuch involved in this session
t oday, Bob Pepper and of course Evan Corell, the father of
option theory at the FCC, the Wrel ess Bureau, Tom Sugrue,

Di ane Cornell, the International Bureau, Tom Tycz, Carl
Kensi nger, and Joe Heaps, and of course, a special note to
Dan Connors in Comm ssioner Ness' office for doing really a
| ot of the hard work of pulling this together.

Thank you all very nuch.

Conmmi ssi oner Ness?

COW SSIONER NESS: | can also add ny thanks to
all of the aforenentioned players, and just to note that the
representatives of CET, the International Bureau, the
Wrel ess Bureau, the Mass Media Bureau and the O fice of
Pl ans and Policy have really pulled this together with
unpr ecedent ed har nony.

And while this has been a delicious opportunity
to tal k through many of these issues, both past problens and
future chall enges, the nice thing about these panels is it's

rai sed nore questions than it's provided answers, which
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1 means that we've got to continually think about where we are

2 going with spectrumpolicy as we work with our gl oba
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partners to cone up with the nost vibrant services for
consuners everywhere.

Thank you all very, very much for the
partici pation.
CHAI RVAN KENNARD:  Thank you agai n.
(Wher eupon, at 1:25 p.m, Tuesday, April 6, 1999,

t he hearing was concl uded.)
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