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P-R-OCE-E-D-I-N-G S
(9:07 a.m)

M5. VAN WAZER: Good norning, everyone.
My nane is Lauren Van Wazer, and |'m the Deputy
Director of the Spectrum Policy Task Force.
Wel cone to the first of a series of four workshops
addressing issues relating to Spectrum Policy.
This public workshop wll address Unlicensed
Spectrum i ssues and experinmental |icenses.

W are fortunate this norning to be
joined by Conmm ssioner Copps, who has sone
introductory remarks. But first | want to say that
we are providing sign |anguage interpreting
services, and if there's anyone who needs such
services, if you could I et us know. Thank you.

COW SSI ONER COPPS:  Thank you, Lauren,
and good norning to everybody. | very nmuch
appreci ate the opportunity to be here. | want to
thank all of the participants in today's session,
and all four sessions, for taking the time to
assist the Commssion in really one of its top
priority itens. And 1'd especially like to thank
t he people who traveled |ong distances to be here
t oday. |'"ve recently traveled sonme |ong distances

myself, and today is the first day back in the
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office. We just got back from Alaska and from the
NAW CK neetings in Portland, and | had a chance to
glance at nmy desk this nmorning, and I'm afraid I'm
not going to be able to stay here all norning, but
| do want to hear a part of the session. And you
can be assured that we will be following up on the
record of this very, very closely.

I'd like to thank Paul Kolodzy and
Lauren Van Wazer, and the whol e Conm ssion team for
their very hard work on this task force, and on al
of these ongoi ng issues.

Thi s t ask force wi || really be
successful to the extent of its ability to tap the
best and the brightest thinkers from across the
| and, and it obviously has been successful in doing
that, obtaining ideas from acadene, from public
i nt er est groups, busi nesses, gover nnment , and
i nterested individuals, wherever they may be found.

We need all the help we can get on how best the
Comm ssion can performits spectrum managenent and
spectrum al |l ocation responsibilities amdst all the
t echnol ogi cal changes, and conver gences, and
demands that are out there. These are new tines,
and we need new t hi nking.

| think the problems of the last 12
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nmont hs denonstrate the cracks in our system and
denonstrate that we need all the help we can get.
There are insufficiencies in our auction process,
and they have beconme quite manifest over the course
of the past 12 nmonths. They're hol di ng us back.

There are I nper fections in t he
mar ket pl ace and it appears that relying solely on
the market to yield economcally optiml results,
and socially optimal results, without attention to
the inperfection to the marketplace won't work.
Plus, it defies, | think, all economc theory,
comon sense, and our statute to expect that to
happen.

Qur auction process is, nost wuld
agree, better than what went before it, better than
freezing existing users and technol ogies in place,
better than having the Conm ssion choose w nners
and | osers through beauty contests, but there have
to be sone fixes at a m ni num

There are sonme new ideas out there on
spectrum use, on flexibility, and higher efficiency
managenent. We al so have the unlicensed nodel. I
believe in the unlicensed nodel. It has produced
results at a time when there are few bright spots

in telecom It won't work everywhere, but we
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should determ ne how we can expand its use. We
shoul d have a better idea of where it can work, and
we should be working on finding new Unlicensed
Spectrum

| also believe in the power of new
technol ogi es, especially those that address the
spectrum crunch, |ike software-defined radio. We
should ensure that our rules encourage such
i nnovation through flexibility, and by allow ng
conpetition rather that undermning it by allow ng
our rules to be used as the tools of stagnation and
consol i dati on.

| also want to point out the particular
i nportance of comng up with a better understood
standard of harnful interference. Qur current
obscurity on what constitutes harnful interference
| eaves i ncunbent s, and new |icensees, and

manuf acturers w thout the certainty they need to

conduct their business resulting, obviously, in
under -i nvest nent, protracted and wast ef ul
regul atory pr oceedi ngs, and time consum ng
[itigation.

We may not be able to come up with the
perfect engi neeri ng definition of har nf u
interference, but | think we can cone up with a
NEAL R. GROSS
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clearer |egal standard. Even if we fail, | think
just the intellectual exercise of going through a

proceedi ng on what constitutes harnful interference

will help us better understand the issues, and help
our st akehol ders to better under st and t he
chal  enges that we face. |'ve been advocating this

for a long tine now, as some of you know, and I'm
pl eased that we're going to be addressing this
i ssue at a |l ater session.

Final ly, once this task force has
conpleted its work this fall and published its
report publicly, the Comm ssion should rapidly
conmmence a Formal Notice of Inquiry wusing the
insights we gain here to determ ne what changes to
spectrum policy should be nmade. We nust have t hat
ki nd of Conmm ssi on fol |l owt hrough, because
otherwise we will be left in nuddy waters and the
hard work done here would, to a I|arge extent, be
wast ed.

At the same tinme, | |like the idea of an
ongoi ng Spectrum Task Force to keep the Conm ssion
and its bureaus focused on spectrum priorities, and
to provide an easily identifiable and user-friendly
access point for our stakeholders in private

sector, and throughout the country, so you have a
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trenmendously chal l enging agenda, but also a
tremendously prom sing opportunity to give us a
really badly needed helping hand here at the
Comm ssion. There is no higher priority, as | said
at the outset, than trying to get a handle on
spectrum managenent, spectrum allocation.

The | ast year has shown that we have a
long, long way to go so I, for one, and | know I
speak for all of nmy colleagues and the chairman in
saying that we are delighted that you have taken
the time to be with us to share your expertise with

us, to give us the benefit of your good judgnent.

So thank you very nuch, and I wll not delay the
proceedi ngs further, and will allow you to get to
work, but | thank you for the opportunity to

wel cone you here.

M5. VAN WAZER: Thank you, Conmi ssioner
Copps, for your thoughtful remarks. I'd like to
i ntroduce Dr. Paul Kol odzy, who is Director of the
Spectrum Pol i cy Task Force.

DR. KOLODZY: Thank you, Lauren, and
t hank you, Comm ssioner Copps for your wonderful
remarks. Welconme to one of our first -- actually,
our first of four workshops that are going to be

conducted by the Spectrum Policy Task Force.
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First of al I, I'd like to thank

personal ly Lauren Van Wazer, and all of the staff
who have worked very hard over the past few weeks
to organize this event. It wouldn't have happened
wi thout their dedication, and so | really do thank
t hem

Second of all is, | want to thank all
t he panelists who have taken out of their valuable
time to cone here and talk about this very, very
i nportant topic, and try to get interaction wth
the community at-1|arge. And third, 1'd like to
thank all the people who have braved the very hot
August weat her of Washington, D.C. to cone to this
meeting, to actually be participants in this
process.

The next eight days, and it's going to
be one heck of a set of eight days, the Spectrum
Policy Task Force is going to hold four workshops
on Spectrum Policy. The Task Force enconpasses
such a large scope that we needed to break the
investigation into four separate areas to allow for
sufficient time for all the inportant issues and
i deas.

This work shop on Unlicensed and

Experinmental Licenses will be followed tonmorrow by
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a workshop on Interference Protection. On Monday,
we will hold a workshop on Spectrum Efficiency, and
then finally next Friday, on Spectrum Rights and
Responsibilities.

The Spectrum Policy Task Force was
formally announced by the Chairman in June of this
year. The objective is to |look for better ideas on
Spectrum Policy. This investigation is forward-
| ooking to determ ne what, if any, changes are
needed to bring spectrum regulations to the
realities of the 21t Century. The Task Force is
| ooking across all the uses - a partial list is
provi ded here on the slide - in order to understand
that there are integrated approaches that can apply
to Spectrum Policy.

New technol ogies that can provide
flexibility and agility of our wrel ess devices are
facilitating increasingly dynamc uses of the
spectrum and those uses are actually being
oper at ed in a very i ncreasingly dynam c
mar ket pl ace.

VWhat are the potential building blocks
for new policies that wll address these new
realities? Hopefully, this workshop will shed sone

light and bring out sone ideas for those building
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bl ocks.

The organi zation of the Spectrum Policy
Task Force is shown on this slide. Lauren Van
Wazer is ny Deputy Director of the Task Force.
Speci al Counsel is Maureen MLaughlin, and Senior
Technol ogy Advisor is Mke Marcus. The Task Force
Council consists of senior menbers of each of the
bureaus and offices wthin the Conm ssion, that
have a focus on Spectrum Policy, the Wreless
Tel ecommuni cati ons Bureau, International Bureau,
Medi a Bureau, The O fice of Plans and Policies, and
the Ofice of Engineering and Technol ogy. There
are four working groups, each conducting a workshop
and headed by one of the nmenbers of the Task Force
Counci | .

The Task Force published a public
notice in June that consisted of 29 questions
relating to each of the primary areas, to provide
val uable input to each of the working groups. We
recei ved over 140 comments, and over 40 additiona
reply comments. The interest level is very high,
and many ideas and points of view were provided in
the coments. | know. |"ve read all of the
coments nyself.

It is hoped that the workshop wll
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provide a forum for a dialogue between the
different perspectives and a spirited interaction
with the public. | really want to focus on that
spirited interaction.

| don't want to delay the start of the
wor kshop any longer, so I'lIl try to end by saying
t hank you again, and wel conme for coni ng. I would
like to introduce the panel noderators for this
norni ng's sessi ons. M ke Marcus is the Associate
Chief for Technology in OET at the FCC M ke,
could you -- who <chairs the Experinmental and
Unli censed Working G oup. And Bob Lucky, who is
the Corporate Vice President of Applied Research at
Tel ecordia Technol ogies. W are very glad to have
Bob as a Co-Moderator today, and | would like to
turn over the mke to him Thank you.

DR.  LUCKY: Good norning, everybody.
" m | ooking forward to this workshop, and to try to
get as many opinions and as much wi sdom out on the
table as we can. Sonetines opinions and wi sdom are
the same thing, sonmetinmes not, but we'll accept
ei t her.

We have a panel up here, and let ne
just introduce them very briefly, starting wth

Dave Reed. Dave is a consultant in one of the
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| nternet pioneers. Bob Phaneuf from Harnoni X,
Larry Lessig from Stanford. Larry, raise your
hand. Dewayne Hendricks from Dandin G oup. You
can raise your hand too. It's okay. Pet er
Hadi nger from TRW Bill Chamberlain from New
American - no, that's -- sorry, you're Cobra.

MR. CHAMBERLAI N:  Correct.

DR. LUCKY: And finally, M chael
Cal abrese from -- you're New Anmerica Foundati on.
Exactly, what is New America Foundation, if | m ght
ask.

MR.  CALABRESE: A non-profit public
policy institute here in Washi ngton, D.C.

DR. LUCKY: Thank you.

MR. CALABRESE: Fairly new, three years
ol d.

DR.  LUCKY: Ckay. Now |'m going to
rely primarily on the panel, but we wll welcone
comments from the floor at all times, and that's
what we're here for, to try to get as nuch
information as we can in today's session.

| don't want to spend a lot of tinme
setting up the issue, because | think you woul dn't
be here this norning if you didn't know sonething

about Unlicensed Spectrum It's been a -- you
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know, as an engineer it's been a wonderful thing to
see what has happened in these bands in recent
years. M11ions of wi -fi cards are being sold.

We see a ground-swell, an uprising of a whole new
infrastructure based on this, and it's tremendously
exciting at such a bad tinme in the industry to see
such wonderful things happening.

But on the other side of this, you
know, | heard just the other day someone said well,
you know, you can't really depend on this though,
because anybody can use it, and it's wunlicensed
and, you know, can't use that, so you do hear that
ki nd of thing. And on the FCC s Technol ogi cal
Advi sory Council, you know, we've been westling
with the new technol ogies that seem to change the
dynam cs of spectrum all ocati on.

There are people who say spectrum is
really infinite with -- the capacity is really
infinite, and there are those who say it's very,
very limted. And you can see both views at
di fferent times. We've got ultra w deband
software-defined radio that can nove around and
have the agile. W' ve got multi-input/mmulti-output
processing that has dramatic gains in capacity,

adaptive antennas, things that didn't exist sone

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17

years ago when spectrum was regarded as very
preci ous.

Bran Ferren, one of the nmenbers of our
advi sory council, said he bought - | don't know if
he really did this, but he said it - he bought a
DC-to-light receiver and he sat out in the parking
lot, and then he tuned it across the whole band,

and he says what you hear basically is nothing.

And then suddenly you hit Ilike one of the cell
phone bands and it's just overwhel m ng. And t hen
you hear nothing. And the paradox is that, you
know, it seenms that there's nothing out there

except in these narrow, narrow crowded bands, and
yet in many cases people own these pieces of
spectrum  And the issue that always faces the FCC
is, you know, efficient use of that spectrum And
so, that's what we're here to talk about today.

We often worry about the tragedy of the
commons. We're here to tal k about the conmmobns, and
| always have this image in nmy mnd of the sheep
eating up al | t he gr ass, but t here are
technol ogi sts here who woul d say that perhaps each
sheep can bring its own grass, and that's the way
this works. So ny Co-Moderator, M ke Marcus, and |

will ask sone questions, and we'll address them
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first to the panel. But again, anybody out there,
there are many people in the audience, and | see
sone out there that I know are very know edgeabl e,
and | think there are a ot nore that | don't know
who are very know edgeabl e. Pl ease, we're here to
gather as nmuch information as we can, so please
don't hesitate to raise your hand and speak up.
So we have sone generic questions here.
The questions thensel ves are rather innocuous but

| hope they lead us onto paths of discussion that

bring out the real issue, so I'll start with --
DR.  MARCUS: "Il say a little bit
about the fornmat. We're going to ask one or two

guestions to the panelists, and then before we go
onto another topic, we' re going to ask the audi ence
if they either have questions or statenents that
they want to make. Pl ease, we don't want | ong
statenents, and particularly, we don't want |ong
statenments on things that we've already gone over
in the record. This is a public meeting that's
bei ng taped. There are transcripts, so don't worry
about ex parte issues, say whatever you want, but
we don't want long statenments that are already
wel | -docunented in the record.

DR. LUCKY: Say what ever you want, but
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bear in mnd this is being webcast and recorded,
and here are the reporters, and -- but say whatever
you want .

DR. MARCUS: But keep it short.

DR. LUCKY: But do keep it short, and
we'll try to work on that. So let nme start out
with the first generic question, you know. What
has been good and bad about Unlicensed Spectrum in
recent years? And, in fact, 1'lIl address it
specifically to Larry Lessig, just to give a start
here, Larry. What's good about this? And if you
m ght think of sonmething that's bad, if you don't,
sonebody else will.

PROF. LESSI G So there's technical
guestions that are raised by Unlicensed Spectrum
and I'm not going to address those. | think what's
good about Unlicensed Spectrum relates to what |
think is the core issue that the FCC has got to
t hink about in this context, and that is, not the
technical questions, but the political reality of
how the interaction between FCC policy and
conpetition policy affects the innovation in this
mar ket .

There's a good history of the FCC

there's a bad history of the FCC. And the bad
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history of the FCC is, the FCC being used by

private interests to protect thensel ves agai nst new
i nnovati on. And the structural feature of
Unlicensed Spectrum which is so critical against
t he background of this history, is to the extent
there's Unlicensed Spectrum that can be protected
for developrment and innovation outside of the
traditional structure. That provides protection
for new innovation against interests that m ght be
t hreatened by that new innovation, so there m ght -
- there's lot of debates about what's possible

here, what good Spectrum Policy, what the ideal

Spectrum Policy will 1look like, what the ideal
technol ogy for spectrumw || | ook like.
The fundanental thing | think is npst

striking about this is that technologists say we
don't know. W really don't know what the best
architecture will look like. 1In a context where we
don't know, the npbst inportant thing for the
governnment to do is to set up an environnment where
conpetition and technol ogi cal devel opnent can
develop wthout fear of retaliation from those
whose ox m ght be gored by the next great idea for
how to use spectrum

DR. LUCKY: Ckay. Let me just follow
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up on that a little bit, we don't know stuff. Dave
Reed, | think you m ght comment about that. You
are a technol ogi st.

MR. REED: Right.

DR. LUCKY: What would you put in the
category, we don't know about this?

MR. REED: Well, actually, | think I
coined that term "W don't know', in this space,
which is, | think, inportant.

What |'ve been trying to point out,
about 10 years ago | started asking nyself the

guesti on, as wreless technologies started to

really proliferate in the conputer industry, is
there some |imt to what we can deliver using
wirel ess t echnol ogi es in terns of dat a

communi cation and so forth? Most of ny engineering

col |l eagues said well, |I'm pretty sure there is --
there's probably sonme |imt, and we'll run into
it, so we better start worrying about that limt,

and how we're going to get around it, or how we're

going to allocate the Spectrum Resource.

VWhat | discovered, because [|I'm the
naturally curious type is, | went to the theorists
and | said, is there a theoretical limt here? And
they said well, now that you asked the question,
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I'"'m not sure | know the answer. And | started
systematically trying to ask this question, if you
have a network of radios in a space like this room
that are able to do anything they want to do, or a
space |like the whole United States - if they're
able to do anything that we technologically can
i mgi ne doing, is there a limt to the amunt of
phone calls you could carry over that network, the
ampunt of data communications you could provide,
and so forth? And the conventional w sdomis that

spectrumlimts that.

What actually limts that, it turns
out, is the architectures that we use. The
spectrum itself - you mght imgine there' s an
ether out there that there's only so nuch of - the
spectrum out there itself does not limt us in any
fundament al way. In fact, as Bob pointed out wth

the grass anal ogy, as you add systens to a network
sharing the sane region of spectrum theoretically
the capacity does grow without limt. The question
is, so does it grow as far as the number of users?

That's the question we don't know. The technical
answer is we know, at |east, that we have the
spectrum grow as the -- the capacity of the

spectrum the nunmber of bits, or phone calls or
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what ever, can grow with the nunber of users in the
sense that they bring their own grass with them as
they start adding radios to the system

Vhat we don't know is whether that
limt, whether it grows linearly or proportionally
to the nunber of wusers, or whether it sort of
tails-off on a per user basis, so that each new
user just brings a little less than the previous
user. And that's an active area of research.
There's reason to believe that it doesn't tail-off
but, in fact, you know, the best theorists are
wor ki ng technol ogi es, protocols, and architectures
to try to neet that, and achieve that. We' ve
al ready denonstrated systens that achieve the basic
i dea of increasing with the nunmber of users.

DR.  LUCKY: But you would say the good
thing about wunlicensed spectrum is it allows the
experinmentation to take place.

MR. REED: Exact|y. The bi ggest
barrier to exploring the space is that there's
essentially no invest, or very little investnment in
new wi rel ess technol ogies that don't neet the needs
of incunbent users of the spectrum so there's | ot
of investnment, you know, in say things that wl|

help the cellular operators, or things that help
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the television broadcasters and so forth, you know,
do a better job. There's no investnent in these
new things, because the applications they enable
are early experinmental, and so forth. So what, in
fact, the Unlicensed Band, the 802.11 Band has done
for us is, it's provided a playground where new
applications and new uses, such as new ways to
connect to the Internet, and new services in the
home, the connect devices, you know, have a place
to be devel oped and experinented with, wthout the
overhead of, you know, the cost of presenting an
econom c case to the Comm ssion that this is the
best wuse, or even finding the noney to buy
spectrum at auction, should that be the question.

DR.  LUCKY: Let me followup on that,
and turn to Dewayne Hendricks. You know, |'ve been
in network developnent and research for a |ong
time, and one of the rules that we sort of always
had was that you can't both experinment with the
network, at the same time as you're providing
service with it, you know. And yet, here in these
Unlicensed Bands, people want to provide real
service, but at the sanme tine, we want to allow
this experinmentation to take place. Now is this
conpati bl e?
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MR.  HENDRI CKS: | think that it is. I

mean, if you look at the wuse of the unlicensed
bands since they were instituted in 1985, you' ve
seen a broad devel opnent of broad -- it took three
years before the first device was certified under
the 1985 rules. And since then things have really
taken off, and you've seen a broad breadth of
devices that do a lot of different things. In
fact, nobody, | think, really knows how many
devices are out there, and what they are actually
doi ng.

But to address your question, | think

what we've seen is that starting about 1992, you've

seen people offering services. I mean, there have
been wireless ISPs as early as 1992, 1've seen
docunent ed, and they continue to operate. | mean,

there were never publications or websites on the
net that docunment the experience of these people.
They've been around since the md-90s offering
services, and quite successfully, and they're
maki ng profits. So | think that the -- Metricom
until its recent dem se, is a good exanple of that,
that existed through the 90s until fairly recently.
And there are others like Metricom with simlar

busi ness nodels, but nonetheless, you can still

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

experiment and devel op these devices. And you know
what? It's |like common sense would argue agai nst
this being able to work at all, but it does. Ckay?
And that, I've been running an experinmenta
network in the Bay Area since 1996 using all three
bands, 900, 2.4, and 5.7 gigahertz, offering

services from 100 kilobits up to 30 nmegabits. And

for instance, | operated on 900 in the presence of
Metricom with no problens, and it all had to do
with the --

DR. LUCKY: You don't have that problem
any nore.

MR. HENDRI CKS: Well, | was able to do
that by, you know, the proper engineering. And |
think that what people who have been using these
bands is that, you know, there is physics, there
is science, and if you use them with good sense
then you can get things to work. And so there are
a |lot of anecdotal experiences about interference
and whatever, but the fact remains that there are
still people out there delivering services and
doing it very well.

DR.  LUCKY: Okay. Let's -- | would
like to bore into this issue a little bit nore,

because it's a really big issue here, and that is,
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the question of interference in this band. You
hear all the tinme that, you know, you can't depend
on this because it's going to nelt down, you know.

Everybody is going to be junping in there. You've
got cordl ess phones. You' ve got m crowave ovens.
You' ve got garage door openers, you know. You' ve

got wireless caneras, video caneras, and they're

all operating uncoordinated, which is an issue
we'll have to get into later. But the issue is, is
this going to disintegrate to where it'll be Iike
CB radio and usel ess, and what are t he

implications? So let me ask if any of the other
panelists who haven't yet had a chance to speak,
would like to put in their two bits on this
guestion?

MR. CHAMBERLAI N: Well, first, 1 would

say that expecting uninterrupted service on any one

of these bands is inprobable. And frankly
speaking, | think people have conme to expect it,
but what it has done, it has spurred on the

devel opnent of new technol ogi es.

For instance, in the cordless phones,
we started out with anal og systens. I nterferences
in the, you know, 50 negahertz band. Al of a

sudden, there's nmoves to 900 analog, and now you
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have spread spectrum devices, frequency hopping,
conbi nations of the two, but the marketplace has
demanded this, because what they said is they want
nore reliable services. Thi ngs got nore and nore
congested, so what really has happened is, the
mar ket pl ace goes and says we want better service.
We, as electronic conpanies, go out and say okay,
let's develop the new nousetrap, the new system
make it nmore reliable.

Usually, these systens cost a little
bit nmore initially, and then as vines go up,
acceptance goes up, they beconme nore proliferate,
prices go down, and the next new technology is
devel oped as interference starts increasing in that
area. So | think the marketplace has done a great
job at producing solutions to these interference
issues. And by the way, CB is not dead. | had to
say that.

DR. LUCKY: Ckay. But the concept is,
we'll invent our way out of this, and that we'll be
incented to do that.

MR. CHAMBERLAI N: Correct.

DR. LUCKY: So that, in fact, you don't
believe that this will nmelt down.

MR. CHAMBERLAI N: Not at all.
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DR. LUCKY: Okay. Ot her  opi ni ons?
OCkay. David.

MR. REED: | just want to say that ny
earlier coments really fit into that thing. The

guestion is, you know, when you say "We're going to
i nvent our way out of this", the question is, you
know, is there going to conme a fundanmental [limt
where we can't? And the point that | was trying to
make earlier is, that there's no real fundanental
[imt where we can't invent our way out of this, so
we ought to create the incentives to invent, rather
than the incentives to slow invention.

| think the -- what's a really good
anal ogy here is our national highway system where,
you know, we constantly run into new problens
operating that system But ultimately, the users
are responsi ble for coordinating their actions, and
avoiding crashing into each other, and so forth.
We give them new tools occasionally. W mght, you
know, as in California, create, you know, traffic
lights on the on-ranps to the expressway, as we had
to in certain cases or whatever, but we don't have
to design the system so it doesn't run into
pr obl ens bef or ehand.

DR. LUCKY: Have you tried to drive on
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the 405 in L.A lately? It's like --

MR. REED: They need a new innovation.

But, you know, |I'mjust pointing out that --
MR. HADI NGER: | wanted to thank David
for providing ne the segue. | was going to
apol ogize to everybody for being late. |  was

actually stuck in traffic. Wen in a cab, one can
ei t her Wor ry about bei ng | at e, or even
phi | osophi ze. And in this particular case, there
was an accident, and it was holding up traffic.
And it got me to thinking that, in fact, what's
happening is we've got a violation of the expected
nor ns.

In other words, there's a group that is
all expecting a certain thing, and working in
cooperati on, i ke-systens sharing wth i ke-
syst ens. And actually, a fair amount of flexible
i nterchange anong those |ike-systens, but when
sonebody violates that set of expectations, it
causes ripple effects for everybody el se.

In fact, there's a nunber of different
classes of like-systens. If you think about
transportation in that roadways, while they are
l[imted in ternms of your freedom to choose exactly

where you want to go, nonetheless, carry a high
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volunme of people all intending to go the sane
di rection.

Wal ki ng, on t he ot her hand, i's
conpletely open, or certainly nore open. Although
even there you have to, from tinme to time, step
aside to avoid running into sonebody in front of
you. In the software-defined radio sense, | guess
you m ght consider that to be unlicensed use, where
you expect a certain anmount of interference, but in
fact, what you've done is, you' ve designed a system
whi ch is robust enough that it can tolerate that.

Wher eas other systenms, which require a
certain greater degree of harnonization, can handl e
less in the way of random events going every which
way. It's wunlikely that we woul d have an
efficient highway system if we just paved over
D.C., and l|let everybody drive straight from their
source to their destination at random

In fact, there is value in having |ike-
systens brought together and in confornmance. And
certainly, a lot of software-defined or self-
defined rules for shari ng, and  novi ng, and
optim zing that space but, you know, within systens
whi ch are basically simlar

DR. LUCKY: Well, that's an issue that
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we do have to get into, is that in the present
unl i censed band, people obey their own rules. So
you've got sone people obeying the 802.11 rules of
listening before they talk, and others Ilike video
caneras that are just blasting away. So are you
saying that there should be rul es?

MR.  HADI NGER: Let's see. For systens
operating in an unlicensed band, and where you go
into it knowing that there are no rules, one would
imagine if you're trying to create a robust system
you will choose a protocol which is, in itself,
robust.

Certainly, there's ways of violating
even robust protocols. And at sonme point, | think
there may need to be a nechanism by which we allow
a commons for the sort of experinental and first
use, but eventually find a way of mgrating it into
spectrum again where sort of |ike-systens obeying
the same like-rules, follow simlar procedures.
And certainly, there's no end of opportunity to
find stories of services which have come out wth
| ots of great prom se, for which spectrum has been
all ocated in great anmounts, and which is not then
turned into a valid and vi abl e service.

There needs to be a way of recycling
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t hat spectrum efficiently, Darwi ni an sort of
fashion, but also to take those systens which are
successful and which may find, because of their
broad use, a need for nore protection than they had
i mgi ned when it was first out, to find a way of
nmovi ng those people to spectrum which is, in turn,
nor e protected.

DR.  LUCKY: Ot her comments about this?

The original question, and we're noving around to
a lot of issues that | think have to be gone into
in more detail as the day goes al ong, the original
guestion was will these bands nelt down? And if we
could sort of keep on that thene, but there's a
very inportant sub-theme here about whether there
should be rules or not. And the question is
incentives that people have, whether they should
follow the rules or not.

Il nmean, |I'm not sure that if |I'm
designing a system for this, | want to follow
802. 11, because heck, that constrains ne, but let's
go ahead with other coments.

MR. CALABRESE: Okay. Thanks. Yeabh,
just want to nmention, | have a -- you asked about
the positives and negatives of wunlicensed, and

al though I have a long list of positives, the one
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negative |I'm rem nded of by this discussion, which
is that w-fi success creates the tenptation to
i npose service rules that tend to protect or |ock
in wi-fi, which |I don't believe should protect or
lock in wi-fi, or any other current technol ogy. I
think we saw quite a few comments that said, you
know, that we my need to have sonme -- the
Comm ssion may need to inpose sone type of service
rules on the 2.4 gigahertz unlicensed band in order
to make the nost of this wi-fi devel opnent that we
have. And it nmay well be that we wll decide we
need sone new dedicated space for unlicensed
wi rel ess networking. But ideally, those sort of
rules of the road should not be shaped to prefer
any particular application, and especially no
current technol ogy.

We probably do need protocols and
etiquette to facilitate wreless networking, but
t hey should be as open and as neutral as possible.

And 1'd encourage David Reed to say sonething
about this, because he hel ped devel op those sort of
protocols for the Internet. And an Internet-based
nodel in the air is what we need. We nmust  --

essentially, these protocols should certainly not

cone at the price of limting sort of free-wheeling
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i nnovation that's possible on the current -- what
we once called the junk band of spectrum at 2. 4.

DR.  LUCKY: Okay. I want to turn it
over to Dewayne for a mnute, but let ne just
insert the devil's advocacy here for a mnute. The
problem with protocols is they change, you know
And if you lock in on particular rules - | nmean,
| ook at 802.11 is mgrating to a lot of different
versions. |If you set rules, wouldn't you be taking
away sonme of the freedom to innovate that is the
i nportant cornerstone in unlicensed band? Dewayne.

MR.  HENDRI CKS: Ckay. I wanted to
address the neltdown question. |f you |ook back on
the historical record on Part 15, NCR in 1991 filed
comments that effectively said they expected the
unlicensed band to neltdown. This is in "91.

Three years ago, Lucent filed comrents
that basically said the sanme thing, so what we have
is that between 91 and three years ago it didn't

mel tdown. And we hear a |lot of analytical evidence

about it has neltdown, but I1've got to tell vyou,
where | am in the Bay Area, and having operated
since 96 on those three bands, | haven't seen any

mel tdown, or ways in which you can engi neer around

any type of interference. So what | would say in
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general is that what's mssing here, and | would
encourage the Comm ssion and, in fact, the TAC,
when we reformed four years ago basically said
| ook, you're an agency that doesn't neasure what it
regul ates, which is the radio spectrum If you
| ook at the EPA, it neasures what it regulates.
The Comm ssion never has. And what we did is we
proposed to the Comm ssion that it needed to enbark
on a major study of the spectrum and | ook at noi se.
Okay?

So we conplete -- the TAC has sort of
conpleted the first phase of our noise study, but
what needs to happen on an ongoing basis is
measurenment of the spectrum particularly say the
unl i censed bands across the country, on an ongoi ng
basis to determ ne whether or not there really is a
mel tdown. And essentially, what we tried to do is
devel op sone objective measures that would be used

to determ ne when that happened.

DR.  LUCKY: You know, | think your
experience is particularly valuable, Dewayne,
because | | ook at the Bay Area as being sort of the

canary in the coal mne. You know, mybe we don't
have to neasure the whole country, you know, we

just see if San Francisco dies, and then we'd know.
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Larry, you wanted to comment.
PROF. LESSI G Ri ght . | agree wth
Dewayne, but | think that the perspective should be
how do we establish an environnment for the w dest

range of experinentation, protected both against

i ncunbents trying to protect t hensel ves, and
against the system nelting down? And in this
context, | think thinking about different bands
differently hel ps. So | think in Mcrosoft's

comments, for exanple, they suggested a protocol
| ayer, a MAC layer in the 5g band, a lot of issues
about what the protocol would be, and who woul d set
it, of course. How el se could there be a proposa
by Mcrosoft w thout those questions, but still |
think it's a good proposal, because in that
context, at least we could have a protocol band
that would avoid exactly this kind of neltdown
pr obl em

It would be a m stake, though, to take
that idea and inpose it across the board to all of
the bands that are unlicensed. What's got to
happen is a wde range of environnents that
encourage lots of different experinmentation here
and devel op nodels that can challenge the owned or

| i censed bands.
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DR. LUCKY: Ckay. Bob Phaneuf, what's

your experience in this area?

MR. PHANEUF: wel I, ' ve got a
different problem than nost of you. | probably
have nore spectrumin one radio than the world has
used to date.

DR. LUCKY: Can we have sone of it?

MR.  PHANEUF: Yeah. [t turns out ny
radios are 60 gigahertz right now, and it's very
easy for me to transmt full-duplex 1.25 gigahertz
data rate real stuff. It's a wireless link to
fiber.

My problem with the |icensed band, or
the unlicensed band, not a problemreally, is that
| was really -- |, being nmy conpany, was the first
guy in. And when you're the first guy in and
you're trying to devel op new spectrum this anount
of spectrum everybody thinks they want it, but

they really don't know what they want to do with

it. And so each custonmer you go to has a little
bit different spin on -- | nmean, | have just this
wireless link that can do, | think, nost anything,

but they want to interface it with different kind
of swi t ches, di fferent kind of clock rates,

different kind of protocols, and so we have to
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change.

Every now and then we'll have to change
our back end. Very rarely do we have to change the
m crowave part of it, the mllinmeter wave part of
it, but the back end. And the flexibility of the
unlicensed band allows nme to go alnobst any
customer, whether it's a canpus network or the big
carriers are just playing with us now, by the way.

That's my problem

|'"ve got two and four radios on top of

a lot of buildings. The only ones that have a
decent nunber, | think I've got oh, maybe 20 in
Japan that are |inked together. We t hought

Expedi ent was going to be our big hope down in
M am , and they kind of caved in and went out of
busi ness.

But the problem is, the -- | couldn't
have filled any of these to anybody if | didn't

have the flexibility that the unlicensed band gives

us, and that's, | guess, ny big nessage. I don't
think -- 1 think there's always going to be
pr obl ens. I"ve had like five radios on the sane

frequency on one roof pointing at different
di recti ons. Of course, ny beam is a needle, and

that works pretty well. And what happens when it
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doesn't work, you nove it a little bit.

| nmean, you can solve these problens in
a very practical sense. The thing I'Il tell you
too is, that time | take a |look at the design of
the radio |I can think of inprovenments, and that's
probably the way it's going to happen in terms of
correcting our mstakes, or interference m stakes.
We really can be clever, but right now the big
thing is to get out there and get using this stuff,
because if we don't really get using the stuff,

then we really don't know where the bodies are

buri ed. We don't know what problens we have to
solve, so | do think that the -- and | have a
tendency to focus on the fundanental I|ink-to-1link

These are point-to-point systens, by the way,
because of their frequencies, but they are
net wor ked and they network pretty well.

But one of the things that's kind of
amusing to ne is this panel seens nore |like a
conputer data processing panel than it does an RF
panel . It turns out that there's still sone of us
| eft t hat t hi nk t hat bandw dt h IS really
information rate, so | guess that's --

DR. LUCKY: Okay. Thanks, Bob. I'd

like to turn it over to questions and comments from
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t he audi ence now. The two questions on the table
are first, what's good and bad about Unlicensed
Spectrun? Now | think what we have on the panel is
everyone |loved it, you know. They want nore of it,
but perhaps there's sonebody out there who could
speak for, perhaps an incunbent that feels |Iike
they're being undercut by this, or hurt by it,
interference or whatever. So the two questions are
what's good and bad about unlicensed, and will this
melt down? So comments from the audience. Sir?

AUDI ENCE MEMBER: Yes. Wth respect to
any kind of hyperbolic statement I|ike spectral
mel tdown or the converse, that w reless unlicensed
is the second com ng masqueraded as technol ogy. I
t hi nk one does well to try to analyze the source of
t he coment.

Do you think that, you know, the clains
that, or as | would contend, the nyth of over-
spectral congestion say, for exanple, in 2.4, do
you think much of that conmes from disingenuous
parties who may have a vested interest in mking
everyone think that it doesn't work?

DR. LUCKY: Some of it does cone from
that. | think it's also, in nmy own opinion, that a

lot of the technology statenments are driven by
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f ashi on. Sonebody says, you know, it's going to
mel tdown, and it beconmes very fashionable to say
that, and so everybody starts worrying about it.
And it turns out that there is no real data behind
that statenent, t hat it just becomes common
know edge that this is going to nmeltdown.

Ot her comrents, questions? Yes.

AUDI ENCE  MEMBER: I think |1 heard
several of the panelists discuss the problem of
interference between intelligent and unintelligent
uses of unlicensed, where you have in the way in
the comons you have two types of farners. You
have those farners who are bringing in with them
intelligent technology so that their cows can, or
their sheep can kind of ease back when they see
pr obl ens. But in a way, the other farmers who
don't choose to use that technology can free ride.

And |'m wondering if one of the suggestions that
may come out of this is creating or segregating a
part of the unlicensed bands for technol ogies that
i ncorporate some general intelligent or cognitive
protocols so that they can have their own place to
i nnovate, as long as no particular technology o
solution is endorsed.

DR. LUCKY: Larry.
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PROF. LESSI G I t hi nk it's a

critically inportant | ssue, especially as it
relates to incunbent technol ogies. The unfortunate
presunption so far in the regulatory context has
been to protect the unintelligent, and to force the
intelligent to be really, really super intelligent
so that they don't --- and | believe in Darw n.
Ri ght ?

I think we should have a regulatory
Darwin that says if there are unintelligent
technol ogi es, we should be tilting against them so
t hat we have a nove towards a nuch hi gher bits-per-
second throughput here in the use of spectrum so
this is a combination both of band, of what we cal
bandwi dt h, but also conputational power that could
really increase the total capacity. | think that's
the nessage, in particular, David was offering
here. But the only way we're going to get there is
to stop preferring or --- through regulatory
structures preferring the unintelligent structures
over the intelligent ones.

DR. LUCKY: I nteresting. O her
comments? Yes.

MR. CHAMBERLAI N: I think the 2.4

gi gahertz spectrumis a perfect exanple of this. |
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mean, for instance, you have the wunintelligent
m crowave oven, just spews out energy in that band.
And then you have a telephone that needs to
operate in the kitchen, so what happens is you
devi se a way of making that work.

Now if you start segregating that band,
dependi ng, you know --- now you're limting your

ability to junp around that information and energy,

because | don't think the Comm ssion or anyone can
figure out what all devices are going to be
creat ed.

You have to give them you know, give
the people within that band the ability to deal
with the situation, so you take a |ook at what
spectrum you're in from the marketplace side. You
take a ook at it, you innovate, and you cone out
with new products. Il mean, | think it's fairly
si mpl e.

DR. LUCKY: Sir. You've got one?

AUDI ENCE MEMBER:  Yes.

DR.  LUCKY: Ckay. Fi ne. Go ahead.
See, this is the comments, but there are rules.

AUDI ENCE MEMBER: Actually, that's sort
of what | was going to comment on. | don't see

there being a neltdown. | think ultinmately we're
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going to need nore unlicensed spectrum because of
i ncreased demands but, you know, there's been sone
mention about 802.11, and sone issue about whether
rules, you know, should favor sonme technol ogy or
not .

Actual l y, I t hi nk t he i ndustry
st andards bodies have done a very good job of
creating sonme very innovative products wth the
cooperation of many, many conpanies in the process.

And nmy understanding is that there is actually a
federal law that requires governnment agencies, in
their procurement policies, to favor industry --
you know, open consensus standards, and also
requires reqgulatory agencies to consider those
standards in the regul atory proceedings.

| think the idea of the compns is a
good idea, and industry will nake it work. As, |
believe it's M. Reed said, we can pretty nuch
i nvent ourselves out of, you know, things in the
future, as long as we do it in a cooperative way.
This may require that the Comm ssion consider sone
general sorts of requirenents for interference
avoi dance and mtigation t echni ques in t he
unlicensed bands in the future, and there are task

groups within the standards bodi es that are working
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on exactly those sorts of things. 802 just

recently created a co-existence technical advisory

group.

Anyway, | guess what |I'mtrying to say
is no, | don't think there's going to be a
mel tdown, but | think that there needs to be sone

t hought to protecting all of those people that play
by rules that are designed to pronote spectral
efficiency, fromwhat | would characterize as rogue
systens that sinply don't care. They just spew, as
it was put, without any regard to other occupants
t hat may be trying to use t he spectrum
cooperatively. Thank you.

DR. LUCKY: Okay. We have a comment

over here.

AUDI ENCE = MEMBER: My question was,
we've heard a little bit about whether the
unlicensed --- whether we need nore spectrum
assigned by unlicensed nmeans or not. | guess the

guestion is, do we need nore? And if we did, where
in the band should it be of the things that are up
for grabs now, that it mght be in the near future?
Where should the FCC be focusing on neaking
deci sions to expand the use of Unlicensed Spectrunf

And then maybe a second part of the question is,
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we' ve heard about the utility or the disadvantages
of having rules for wunlicensed. What else could
the FCC do that you think would either undern ne
the use of Unlicensed Spectrum now, or is there
anything that they could do beyond nore spectrum
t hat woul d assist?

DR. LUCKY: Okay. That actually is the
next set of questions we're going to nove on to, SO
| think you'll be very tinely. "Il get one nore
here, and then we're going to nove on. Sir, 'l -
-- we have --- okay, well two nore.

AUDI ENCE MEMBER: Good nor ni ng. I's
this on?

DR. LUCKY: Yes, you're on.

AUDI ENCE MEMBER: Ckay. One of the
things 1've been hearing 1is people have been
reaching for analogies to try to understand

spectrum and |'ve been trying to think about that

for a while, and 1've not yet found an anal ogy
that's perfect. | just wanted to caution that we
not think that spectrum is like either traffic,

which one of the panelists nentioned earlier this
nor ni ng. Cars cannot pass through each other
wi t hout interference, but radio waves can, in fact,

pass through each other wi thout interfering.
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It's not really |like grass either, but
| haven't been able to find the analogy that's as
interesting as cars passing through each other to
expl ain why spectrumis not |ike grass.

I think the nost powerful analogy I
found is actually due to David Reed, who pointed
out that radio waves are ripples on the pond, and
they can, in fact, pass through each other. And if
you watch rain drop on water, you can actually see
the circles expanding, and you can still see the
circles from each individual drop, even though
there are many drops. And that's a pretty good
anal ogy.

And | don't believe that there's any --
- that there's going to be a neltdown. It's like
ripples on a pond. There are no wake zones
sonetimes around docks and stuff, but in the open
ocean you don't actually have to have a limt on
how big of a wake a ship can make, because there's
really no incentive for the ship to make as big of
a wake as possible. It just needs to get from

where it's comng fromto where it's going.

DR.  LUCKY: Well, | would say that
Davi d' s poi nt was t hat there's --- that
interference doesn't --- waves do pass through each
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other. But unfortunately, the damage occurs in the
recei ver design. And that, in fact, you have
| egacy receivers out there that are not able to
di sanmbi guate these ripples in the pond, so that's -
-- this is a problemthat always confronts the FCC,
is you have | egacy environnents that don't --- that
play by old rules that may not be technologically
advanced.

Okay. We had one nore over there, and
then we'll nove on.

AUDI ENCE MEMBER: I'd like to comment
on Professor Lessig' s coment about having a bias
in favor of intelligent systens that tend not to be
better behaved. The problem with that is, what is
good behavi or can be very peculiar to the goals of
the system and so you may well have a system that
has a good set of rules internal to itself, but
when the next new activity cones around, its
definition of what is being a good and cooperative
is different. And so, in effect, you can see rules
for -- or biases in favor of intelligibility becone
barriers to entry.

Al though I -- the second thing 1'd say
is that we're not --- not all Part 15 is the sane,

and that we do not automatically have to have every
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band be a classic Part 15 with a power limtation,
and no other limtations. Look at the PCS Part 15,
and you've got a huge realm of ways of having
different Part 15s. Thanks.

DR.  LUCKY: Larry, would you like to
respond?

PROF. LESSI G Yes. I was -- this
actually picks up on this exanple of the m crowave
oven. | think we should distinguish between a bias

in the regulatory context, and a bias in the

mar ket pl ace. | don't think we have to worry about
t he marketpl ace. If you' ve got mcrowave ovens
that are putting off too nuch --- too high

em ssions that's interfering with some other use,

then you'll have m crowave manufacturers who say we
have zero-em ssion m crowaves. This is the
conpetitive process, t hat you have better

producti on of products that people can use within
their house.

The particular bias |I'm worried about
is where sonebody doesn't have to rely on the
conpetitive marketplace in order to sell their
products, but they can go to the governnent, and
they can say to the governnent | ook, this new use

of spectrumis nmaking ny stupid use of spectrum not
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work as well as it wused to work. And the
presunption, the regulatory presunption has often
been well, the stupid use of spectrum prevails
because they've been there since tinme imenorial,
like five years. And so all I'm saying is, that
attitude fromthe standpoint of the governnment is a
powerful tool that incunmbents can use to protect
t hensel ves agai nst what woul d be better
t echnol ogi es.

It's not that every use of spectrum
needs to be as intelligent as David Reed. It's
just that sone uses of spectrum should, and the
governnment should punish intelligent uses against
the unintelligent uses. Mybe this is just a smart
kid trying to get revenge from high school Ilife
where the unintelligent seemed to have the bias of
t he governnent on their side all the tine.

(Laughter.)

PROF. LESSI G But | think in spectrum
policy, it's an inportant rule. It seens an
obvi ous point which the FCC has not yet universally
grabbed onto and run with.

DR. LUCKY: Ckay. |'"ve been renmiss in
asking people to identify thenselves when you nake

a coment or a question fromthe audi ence.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

52

Let me --- before | turn it over to ny
co-noderator for the next set of questions, what
we' ve had here is everybody has said unlicensed is
great, and we ought to create nore of it. |Is there
anybody here who would care to give the other side,
that would feel that it wouldn't be right to create
nore Unlicensed Spectrunf? This is your chance.

MR. HADI NGER: Bob.

DR. LUCKY: Yes.

MR.  HADI NGER: As possibly the only
licensee sitting at the table, | do want to take
the chance to say that while | believe that there
is great potential in unlicensed comrunications,
that that is not to say that all conmunications
should be wunlicensed. And, you know, <certainly
t here are systens and processes of gr eat
i nportance, and which have served us very, very
well in a licensed context. And that, in fact, you
know, encouragi ng unlicensed, which I certainly do,

is not necessarily to say that that should be the

only way.
DR. LUCKY: Okay. M ke, you take over.
DR. MARCUS: Ckay. Let me follow on
slightly what Peter said and point out, I n
satellite upl i nk bands, t here are speci al
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considerations for wunlicensed things that don't
apply in other bands, and UNII, for exanple, is
one place where we address that specifically.

We do actually read the comments people
send us. Peopl e wonder if we read the comments,
but we actual ly do. And, for exanpl e,
Noki apart15. org, Miutual Data Services and | EEE 802
all nmade the basic point that nore spectrum is
needed for unlicensed devices, presunmably spectrum
i ke the | SM bands where unlicensed devices have a
preferred frame of reference.

Section 15.209, which has been on the
books since 1989, actually allows unlicensed
devices sort of al nost everywhere below 40
gigahertz, wth the exception of specifically
enuner at ed bands. But | assunme what nost people
were talking about in their coments were bands
like the |ISM band, or bands |ike the UNI band,
where unlicensed things have fewer restraints and
hi gher power than the M nus 41 DPM per megahertz,
which is typical of the other bands. So this set
of questions focuses on do we need the additional
bands, like the commentors have said? |If so, for
what type of systemis that needed?

Spectrum is not an unlimted resource
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at | east beach front property spectrum is not an
unlimted resource. If we were to create nore
unli censed bands below 10 gigahertz, it's a zero
sum gain that we have other users or request for
users, and if we allocate any additional bands for
preferred wuse by unlicensed things, basically
sonmeone either has to be kicked out, or soneone has
to be denied entry that they m ght have. So if you
think there's nore unlicensed band, could you say
sonet hi ng about how do we prioritize it, vis a vis
ot her pending requests for under gigahertz.
And in addition to unlicensed, we have
a class of things that -- close cousins, but
technically called |licensed by rule. For exanpl e,
citizen band radio service, famly radio service,
multiple use radio service where you don't apply
for a license, but legalistically a |license exists
sonmewher e. Fam |y radio service, particularly in
t he past couple of years has been a grow ng demand.
Is there a need for nore expansion in spectrum for
that type of services too? So who on the pane
wants to speak first?
MR. CHAMBERLAI N: To address the | ast
guestion you had, M chael , about unl i censed

services like FRS. FRS has grown for a coupl e of
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hundred thousand wunits in 1998, to close to 15
mllion wunits this year. It's been a very
successful two-way comruni cation devi ce.

Ri ght now it's 14 channels. Last year
the Commi ssion allowed a Ilicensed an unlicensed
device to be put together, an FRS and GVRS radi o,
which allowed 22 channels, which gave nore
spectrum but now has put the average custoner in
an unusual position, in that he's very - how do |
say it - famliar with the FRS service, and that
it's wunlicensed, and they've been wusing it, and
they're going out to get nore of these products.
And now they see 22 channels and they're very
excited. | got nore than 14, but the problemis
t hat it really requires a |icense. And
unfortunately, nost of our custonmers don't read our
instruction manual s. W spend a lot of tine on
them but they don't read them and a |lot of these
peopl e are not applying for |icenses.

So I wuld say FRS, its success and
expansi on, the conbined service radio into mybe a
license-free service would be sonmething that the
Conmmi ssi on shoul d consi der

DR. MARCUS: Anyone el se on the panel?

VR. REED: Yeah. |l think it's an
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interesting question, or interesting thing that you
phrased it in ternms of bands. And really, we've
gotten to the point where nost technol ogies really,
or there are a ot of new technol ogies, | shouldn't
say nost technologies, a lot of new technol ogies
that really are probably best not thought of in
terms of bands.

Narrow band radio tends to have a | ot
of constraints on it. It's wuseful for voice,
maybe, and for | ow speed data, but w deband systens
are what we're going to need for a |ot of things.
And extrenely w deband systens, you know, where the
first exanples are ultra w deband, but there are
| ots of other extrenmely w deband options out there,
including the 60 gigahertz stuff here - really
provide a very different kind of service, and
alnost call for sharing with other services in
order to get the nost out of them And then

there's al so t he geogr aphi c shari ng that's

possi bl e.

One fascinating thing | pointed out in
my filing, it's kind of an -- it exaggerates to
make a point, is that if you think about the

br oadcast stations, regular broadcast television

and radi o bands that are in the prinme area, if you
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actually look in nost cities, you'll find, if you
tune your little spectrum analyzer across the dial,
t hat nmost of the spectrumis unused.

An agile system or an overlay system
that ultra w deband can make use of that very
effectively w thout practically interfering wth
any receiver. However, the way the regul ations are
witten about interference, the regulations refer
to interference at the transmtter, or in the
transmtted dommin, not the receiver domain. So
we're in the position of actually having a |egal
definition of interference that says interference
happens even when nobody is there to notice it,
like if you're sitting out in some rural area in
New Yor k where you could perfectly happily use, you
know, the television band, and vyour radiation
woul dn't affect anybody, because nobody actually
uses their television antenna to receive signals in
your nei ghbor hood.

You're still interfering if sonmebody
could potentially walk in there and, you know, dea
with that so -- or, you know, and turn on a T.V.
set and, in fact, turn on a T.V. set that was
designed in 1930, so it would actually suffer the

affects of these problens. So we're really in a
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position where we have a lot of beach front
spectrum - | hate to use that word - avail abl e now

We have a legal system that makes it unavail abl e,
and a set of incunbents who find it very useful to
pretend that it's unavail abl e because it ultinmately
el i mnates conpetition.

DR. MARCUS: Is there anyone on the
panel who does think we need additional band for
unl i censed? Maybe this will make our life nuch
easi er.

MR. REED: Well, | think we need new
approaches to creating unlicensed space, but what
we need is unlicensed radio, not unlicensed bands,
and we can unlicense a lot of other technol ogical
approaches, while still preserving, you know, sone
of the benefits of sonme certain |licensed services,
wi t hout them even noticing that you're there.

DR. MARCUS: Dewayne.

MR. HENDRI CKS: Three comments. The
term "beach front property" has been thrown around
a |lot. |"d like to define it. Basically, to ne,
beach front property is from 30 negahertz to 3
gi gahert z. Beach front property mght go up to 6,
t hat was used once. But anyway, that's my working

definition for beach front property.
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Next comment. I, personally, am not an
advocate for nore spectrum for unlicensed according
to the current Spectrum Managenent Paradigm  Okay?

I don't think that we've really farned adequately
the Spectrum that we have allocated for unlicensed
al ready. If you look at the historical record
again, there's been some nore allocations for
unl i censed. There was the unlicensed PCS
experinment, which | deem failed, and that 20
megahertz was allocated. Apple started that. They
want ed 50 negahert z. The Comm ssion allocated 20,
and then an additional 10 was allocated, and it was
never really wused except for the wireless PB
access for the isochronous part of that allocation.

And then cane the UNIl band, 300 negahertz. Okay?

So the UNIl band certainly hasn't been farned at
all to this -- up to this point. And then 2.4
gi gahertz, | think there's a lot nore that could be
done there.

The problem | see for the current
unlicensed bands in terms of this neltdown issue,
is not a neltdown per se, but the fact that vyou
have inconpatible sharing partners in those bands.

By that | nmean, you have |icensed services. For

instance, in 2.4 gigahertz you have four |icensed
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services, and amateur radio is one, but there's
three others that nost people aren't aware of. And
t he t hi ng about t hese i nconpati bl e shari ng
partners, it nmeans that the licensed services can't
go to the Comm ssion and claim interference and
have the unlicensed services shut down.

Now this is the biggest threat that |
see for unlicensed, is the fact that the |icense
hol ders have bigger rights to those bands than the
unlicensed, so it's not a neltdown that | see as
the big threat, it's the license holders asserting
their rights, so that's a problem under the current
Spectrum Managemnment paradi gm

So to sum up ny second point, no nore
unlicensed spectrum under the current paradigm
Let's nmke better wuse of what we've got, use
Darwi ni an principles and let's see what happens.

My third and last point is that - and
this speaks to what Dave was saying - we don't need
no stinking bands - okay - any nore wth the
technol ogi es that are avail abl e. | prefer to use
the term "w deband technol ogy”, which enconpasses
not only ultra w deband, but spread spectrum Ve
tend to forget that spread spectrum has been around

for a long time, has been pretty darned successful,
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and it's a wi deband technol ogy, so at the TAC we' ve
been using the term "w deband technol ogy" to handle
-- to be the noniker for this class of technol ogies
t hat use nore spectrum than the information
bandw dt h.

Now the term has been introduced that
these things wuse spectrum overlay so they can
essentially transmt over existing services and do
no harm Lately, Bob Pepper two nonths ago coi ned
the term "Spectrum Underlay”, and so |I'm starting
to use that term now, rather than overlay, because
| think it's more politically correct. It also
speaks to what's being done there, in that you're
basically wunderlying sonething under an existing
servi ce. Ckay? And this is possible with the
technol ogi es that we are com ng down the pike. And
so, now okay, yes, unlicensed but wunder -- npre
spectrum for unlicensed but under a new paradi gm

DR. MARCUS: OCkay. Peter.

MR. HADI NGER: Thank you. A coupl e of
comments on a few of the points that have been nade
panel i sts and audience up to this point. First of
all, just in response to what is beach front? |
think that it depends on who you are. Certainly,

in the satellite community, beach front extends
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wel | above 3 gigahertz, and we're quite happy wth
it.

In terms of the concept of bands, there
is, | think, a need to have bands for unlicensed
because again what you're trying to do, at least in
my view, is to try to bring things of Iike
characteristics together. And in sone sense,
unlicensed, it my have a |ike characteristic in
the sense that it's not -- it doesn't conform to
rul es. And maybe what you want to do is have a
pl ace where such things are allowed to operate, al
of which realize that +they may inpose sone
inefficiency in their design by adding additional
protocols, and layers, and so forth, to allow nore
efficient sharing wth people who also don't
necessarily have rules. But that making them co-
habitate wth folks who have adopted simlar
sharing rules, and have found very efficient ways
of using their spectrum is probably not the right
answer, so | do think that there should be
addi tional bands set aside for unlicensed. And as
in nost cases, and probably even nore so for
unl i censed, what these greenfields should be is
everywhere from D.C. to daylight to take advantage

of the different characteristics that exist in
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di fferent bands.

In other wor ds, there's certainly
different characteristics at VHF frequencies, in
terms of penetration and propagation distances,
than there are at 60 gigahertz which, by the way, |
think is a wonderful band for wunlicensed, just
because the propagation characteristics and the
beam wi dths make it so unlikely that interference
woul d actual |y happen.

All of these are a way of saying that
in order for things to share, there has to exist a
barrier between the types of users in one fashion
or anot her. This barrier can take the form of
frequency, having people assigned to different
f requenci es. It can take the form of time, having
people in different time slots. It can take the
form of having orthogonal codes or anmount of
attenuati on between types of systens, sonme things
for indoor use, sone things for outdoor use. A
nunber of different places where we can have
sharing, but you have to have a barrier that
exi sts. You know, good fences make good nei ghbors,
and where you do that, | think that you can find an
opportunity for the greatest anount of sharing,

wi thout creating interference that would otherw se
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be har nf ul

DR, MARCUS: Okay. Now we want to
| eave sone time for the audience that may have
questions or statenments, so Larry.

PROF. LESSI G Well, | -- so between
these two coments, one that says that we don't
need no bands, and the other says that we do need
bands, | think the right answer has go to be we
don't know enough about whet her we need nore bands,
or we don't need nore bands.

DR. MARCUS: So what question should we
ask?

PROF. LESSI G So then we should be
asking, how do we facilitate the experinment to
allow both of these to go forward. Now in the
context of no bands, | nean, the work that |'ve
been readi ng suggests that this really is something
of the future here, whether we think of this under
t he general category of w deband. But | would just
enphasi ze that when David says what we need is to
facilitate sharing, that opens up a huge politica
guestion about what is the "sharing" going to be?
Can the unintelligent incunmbent say that well, |
don't have to put any intelligence into ny system

at all, and then say that you're not sharing wth
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me because now we're in sone sense conflicting.
That would be the wong answer for the FCC to
adopt, so sharing nust include at |[|east sone
reasonabl e and very cogent idea, cheapest, cost-
avoi der conception about how to facilitate sharing
in this w deband cont ext.

But the second thing that's got to
happen is that the FCC has got to begin to clarify
the distinction between technical interference and
conpetitive interference. W saw this nost clearly
in the context of |ow power FM radio, where the
FCC, | thought, did a great job in trying to
denonstrate we could actually have nuch greater,
nore diverse radio, FM radio. And then this was
attacked by Congress under the conception of
interference would be created by this |low power FM
radi o. But obviously, there was no technical
interference <created by low power FM radio,
especially as the FCC finally approved it. The
interference was conpetitive interference. It was
going to create nore conpetitors.

Now the FCC is obviously not the
ultimate policymaker, and if Congress wants to be
corrupt, they're allowed to be corrupt in this way.

That's fine.
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(Laughter.)

PROF. LESSI G But the FCC could
facilitate a discussion about what's the relevant
issue -- what's the relevant interest at stake here
by distinguishing between which interferences are
really technical interference, and then have a
conpetitive inpact statenment. And this will make
it much harder for the follow ng people to continue
to do their incumbent way of doi ng business.

At least we could have a discussion
that said okay, you are benefitting the incunmbent
against this new technology to do whiz-bang
what ever, and just bear the political cost for
benefitting the ol d agai nst the new.

DR.  MARCUS: David, and then we'll go
to the audi ence.

MR.  REED: Okay. |'"'m not sure [|'m
going to be quite as controversial as that, but
what -- | kind of disagree with this good fences
make good nei ghbors thing. And we could get into,
you know, the sheep versus the cattle answer back
in the old days, but actually, it turns out there's
a really great exanple in commnications of how
good fences weren't needed, and that's the

| nt er net.
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Twenty-five years ago, or nore, we
recogni zed that the applications of the Internet
were unknown, and the right technologies were
unknown, and we would need to evolve sonme answers.

We didn't anticipate that the system would | ast 25
years. Qur hope was that it would last 5 years,
and we'd conme up wth sone very interesting
research results.

VWhat we | earned, and what the |IETF, the
I nt ernet Engi neering Task Force |earned over tine,
is that there is a way to nanage the evolution of
rules anmong a group of not always friendly, and
certainly not always conpatible users of a system
that shares a | ot of resources.

That |earning, which is based on sone
architectural principles, one of which I'm partly
responsi ble for, called the "end-to-end argunent”,
basically says that if you find a way to get a
m ni mal standard that allows for cooperation, and a
process that allows you to evolve both the rules,
and also increase capacity as tines goes on, then
people can do -- you know, follow a m xed strategy
of defining new rules where they can, creating nore
capacity so the interference doesn't happen. And

what we see in wireless, | had thought 10 years ago
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when | got interested in wreless that the
rul emaking could follow the Internet nodel, but |
wasn't quite sure about whether we could increase
capacity over time fast enough to deal with the
demand if we opened up an unlicensed or unnoderated
space.

This research that 1've been | ooking at
recently, which basically says that capacity and
all kinds of other benefits can increase with the
nunmber of wusers bringing resources to the system
i ndependent of how much spectrum they're on, |eads
me to believe that we could follow the |Internet
nodel quite safely. We have zillions of engineers
i nvol ved and, you know, who have figured out how
to do that, working for conpanies ranging from
Cisco to, you know, Mcrosoft, to a |ot of other
conpani es, so we know how to live in that worl d.

It may not be t he case t hat
broadcasters or the cell phone operators know how
to live in that world, but | think they could |earn
rat her quickly. Thanks.

DR. MARCUS: Bob.

DR. LUCKY: Yeah. Let ne comment on
that because | think the Internet is a very

interesting exanple, because it is a compns, and
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it does mminly work. And one of the interesting
things is how TCP shares the space out there by
everyone sort of using the sane software, different
varieties of it that backs-off when it encounters
congestion. And it's a lot simlar to what 802.11
does, in that Ilisten before you speak kind of
t hi ng. But simlar to the 2.4 gig band, there are
other users of the Internet who don't obey that
courtesy protocol, I|ike UDP, which just sort of
bl asts out there, and you have this mxture of
peopl e who are obeying rules, and people who aren't
obeying rules. But the bottomline is, it works.

MR. REED: Actually, 1 could -- Larry
hinted at why it works. ' ve wondered about that
for a long time because cooperation or defection
from cooperation is an interesting question. And,
you know, Ilots of people -- Bob Metcalfe is the
nost fanous person who prophesized the neltdown of
the Internet for precisely this reason.

| started to delve into that question
of why no neltdown. Certainly, some conmpany coul d
cone out and say | have the world s nost efficient
protocol, and the way it gets its efficiency is by
bl asti ng everybody out of the way and just doing,

you know, doing the best for the individual user.
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What tends to happen, first of all,

that's an observed behavior. It's measured
detected, people point that out to the wuser.
Second, al npbst al ways organizations are deploying
t hese systenms, not sole isolated individuals. And
organi zations don't want to blast their other
users, so they have an incentive to cooperate, so
what ends up happening is that in the conpetitive
mar ket pl ace, if you say that, you imediately get
noticed as a polluter. And polluters, you know,
when you are selling a polluting product, even if

it's got benefits to the user, as long as that

pol lution is, you  know, wel | - known in the
mar ket pl ace, people don't buy it. Peopl e are, you
know, for the nobst part, you know, |like the zero-

em ssion mcrowave ovens, you know, if they could
buy an alternative, you know, they'll stay away
from the polluting products. And, you know, that
doesn't al ways happen, but that is an aspect of the
mar ket sel f-regul ation that's not usual l'y
considered in the economc nodel here, that it
happens in the conpetition rather than the
regul atory space.

DR. MARCUS: Okay. I'd like to open

the floor now for questions on the need for
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addi ti onal spectrum for either unlicensed or these
other, the cousins that are licensed by rule. And
coul d you pl ease, when you ask a question, identify
yourself wth your name and affiliation at the
begi nning. Over here.

MR. SNYDER: Jim Snyder from the New
Ameri ca Foundati on. I'"m wondering if the FCC is
considering any sophisticated variable power and
directional schenes in conjunction with unlicensed
spectrum VWhat | have in mnd, in particular, is
what sone have called the Afghan Spectrum
Eti quette, which is a conjunction of say GPS and
Unlicensed Spectrum to control power |levels, so
that if you're in rural Womng, or in a |ow
density suburb, you don't have to be restricted on
the current, say wi-fi, power limts. O wherever
you are, there are a lot of places where it's an
artificial restriction, and if you could coordi nate
via satellite. You know, in Afghanistan, the
mlitary coordinated the air canmpaign wth the
ground canpai gn.

MR. REED: But the current block of
guestion is do we need nore spectrum and we're
getting into etiquettes very quickly, but could we

keep this particular block of questions on do we
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need nore spectrunf So keep that thought, the

person back here.

MR. KOBB: Wwell, Mchael, you also
spoke to licensed by rule, and 1'd like to address
that, and the comment made by the gentleman from
Cobra. | think he put his finger on what is really
a terrible dilemm that is to some degree
Commi ssion created, and that is the m xing, as he
poi nted out, of a licensed by rule service with a
service that requires a conventional I|icense. So
t he end-user has this device. It's a single radio
unit, but some of the channels in it are exenpt
from licensing by statute, and other of the
channel s require an expensive governnent |icense, a
conplex form or web procedure to get a piece of
paper from the governnent, and the radio wll work
fine wi thout sending the $85 or whatever it is to
t he FCC.

DR. MARCUS: Do we need another band or
don't we then?

MR. KOBB: Well, | want to point out
that the issue is licensed by rule. And the clash
bet ween users with conventional |icenses and users
that don't require a license. And this is sinply

going to increase. These products sell in enornous
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volume. And what | think the solution has to be is
the introduction of ~cognitive radio and SDR
techniques into these bands. And what the
Comm ssion will have to deal with is how to evol ve
these services, how to introduce this technol ogy
into bands that already fill |arge nunbers of
anal og users.

I'm afraid that the Conm ssion m ght
wait for manufacturers to come up wth this
initiative. They may be waiting a long tine. And
the problemis, if you do not address this, you're
going to perpetuate this problemof I"'mrequired to
send all this noney to Washington, and all | get is
a postcard with nmy name and address on it. It
makes absolutely no difference, and the continued
really increasing interference issues between users
who have had |icenses, been there for a long tine,
and expect disciplined operation, and then people
who are consuners who really are not concerned with
FCC rules. They just want to talk on the radio.

So as to the question of do we need
nore spectrum for unlicensed, |I'"m a big booster of
unlicensed, but | think it's a myth that if vyou
all ocate nore spectrum manufacturers, vendors and

users will automatically flow in. That's not the
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case.

DR.  MARCUS: Okay. Benn, for the few
people in the room who don't know who you are,
could you pl ease say who you are.

MR. KOBB: I'"'m a consultant in radio
spectrum pol icy.

DR. MARCUS: Your name?

MR. KOBB: M nane is Benn Kobb.

DR. MARCUS: Ckay. Great.

MR. KOBB: So it's not just the
avai lability of spectrum It's the availability of
st andards, of business opportunity, of technol ogy
suitable for that spectrum and in sone cases, the
possibility of international markets. All of these
are the things that draw manufacturers to a given
band, not sinply the availability of the spectrum

DR. MARCUS: Ckay. Thank you very
nmuch. Has anyone -- now does anyone specifically
say (A we need spectrum for X, or (B), we don't

need spectrumfor Y? Yes, sir.

MR. COOPER: Well, 1'm going to suggest
a better -- Mark Cooper, Consuner Federation of
Ameri ca. ' m going to suggest the better question

is not whether we need nore or |ess today, but how

we'll free it when we do.
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Dewayne is suggesting if we really had
a chance to devel op what we've got, we'd prove that
this is a better space, a better way to organize
the space, and so that over tinme the question is,
as that space becones filled, how are we going to
get the rest of the beach front liberated fromthe

tyranny of the licenses? And | think that would be

a set of -- tat's the better question.

(A You <certainly don't kill t he
experiments today of which there is a threat. And
then (B), if you do conclude, as nobst people on

this panel suggest, this is a better way to
organi ze the space, then you' ve got the really big
guestion of how you're going to get the incunbents
out of their existing spaces.

DR, LUCKY: In the real world, vyou
know, beach front occasionally have a hurricane.

(Laughter.)

DR. MARCUS: Any other questions? Over
here.

AUDI ENCE MEMBER: Yeah. I'd like to
just address this to anybody on the panel --

DR. MARCUS: Coul d you identify
yoursel f pl ease, sir.

AUDI ENCE NMEMBER: -- who would like to
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address this. W tal ked about the Internet nodel
and | think we've got to be a bit careful, and I
just wonder how you fol ks feel about that.

The Internet actually has an underlying
architecture, and it does have a mninml protocol
and you could call that a set of rules. How t hey
evolved is another thing, but they do exist. So
are we talking inplicit in this that we do need an
architecture and a set of mnimal rules? 1Is there
support for that, or opposition to that position?

VR. CHAMBERLAI N: There IS an
underlying set of rules, and that is nature, where
there's airways, propagation. They are under --

AUDI ENCE = MEMBER: Net wor ks are not
nature. Servers, and bridges, and airports are not
nat ure.

VR. CHAMBERLAI N: No, I under st and
that, but in today's Unlicensed Spectrum there is
nat ure. Nature has a way of limting. There's
power limts right now. There is -- those things
tend to limt the amount, how do I say it, conflict
bet ween users.

As in the Internet nodel, those people
that try to go against nature usually are defeated,

so | nmean, | think there's no need for set of
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rules. | think as many of the panelists have
poi nted out, as people violate nature, they are
usual ly rudely awakened.

PROF. LESSI G I think -- I nmean, this
is to enphasize sonmething David was just saying,
that it would be ideal if we could get to the
position where we had an equivalent to the TCP/IP
protocol in the context of the use of wireless. W
don't know what that would be right now. | nmean,
even one of the original architects of the fram ng
of the end-to-end argunent says we don't know what
that would be right now, so if we don't know what
it would be right now, but we agree we ought to be
getting there, | think the answer conmes back to
| eaving enough place for the experinmentation to
di scover what that would be. And if we did get to
that neck in the hourglass that facilitated the
wi dest range of experimentation on the bottom or
the top of the hourglass, then we would have
sonething that we could say that is the Internet,
and that does facilitate the same kind of end-to-
end innovation the Internet did enable. That's, |
think, where we should be going, because the
critical feature of David' s end-to-end argunent

that, from ny perspective is, it by architecture
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elimnates the possibility of the network owner

benefitting or entrenching its own incunbent
position against the next great idea. It's an
architectural solution to the problem that | was

suggesting the FCC had to address.

DR.  LUCKY: well, I'd like to conment
on that too, because David raised another point in
t hat sanme discussion about the role of the |ETF.
And this is mre than just an underlying
architecture. It's a process for standardization
that was different than the telecom industry had
previously. The telecom industry had a | ong drawn
out process where, you know, standards would be
evol ved before the service was done.

In the IETF, you had experinentation,
and only when a protocol was observed to behave
wel | was it actually standardi zed, but t he
experimentation went on. And the |ETF process for
st andar di zati on was very very interesting.

MR. REED: Yes. And there's a fanous
phrase which is rough consensus and working code
whi ch points out the essential different; which is
that, you know, you build the code and see if it
wor ks. And then you get a rough consensus around

t he standard, which nmeans that there probably are a
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| ot of people that aren't quite ready to adopt it,
but you nove forward anyway and address those as
you go on. That's very different than any
hi storical conmunications process in the wired or
wireless area, and I'd claim that, you know, is a
huge reason why the Internet has eclipsed all the
conpetitors that were trying to build network
services, but limting their aspirations and trying
to design the answer before they knew what the
pr obl em was.

DR. LUCKY: Contrast that with 3g, wth
| SDN, you know, with all these things which were,
you know, standardized I|ong before they were
actually introduced. And then by the tine they ere

i ntroduced, nmaybe they weren't wanted any nore.

MR. REED: Ri ght . [ridiumis actually
an exciting exanple of that, where the nDst
brilliant -- 1 would claim Ilridiumwas a brilliant
t echnol ogi cal thing. I, you know, bow down to the

people who did Iridium The one question that they
didn't answer at the beginning is what would it be
useful for, but yet they designed it, you know, for
a particul ar use.

DR. MARCUS: Can we get M chael at the

ot her end?
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MR. CALABRESE: Yeah. You know, on

this basic question of do we need nore unlicensed?
The answer is essentially yes, but | think it's
important to distinguish, we need to do two
different things. Okay? Because it's inportant to
di stinguish between today's w-fi t echnol ogi es
which are not, you know, are not really ultra --
they're not ultra w deband. It's a type of hub
and spoke architecture that can operate. It does
operate on a kind of a channelized sort of basis,
and for that we may well, and that's what nost of
the comentors addressed, was that we probably need
nore space for that kind of wreless networking.
But that's very different from what many of us are
tal ki ng about here, | think as open spectrum I n
ot her words, the potenti al for ad hoc user
controlled networking, cognitive radio, SDR, to
dynam cally share spectrum and have, you know, the
actual user serve as repeaters between nodes, and
that's what's based on the sort of Internet-Ilike
desi gn principles. And that requires a whole
different regulatory trajectory, one that's | ooking
at sharing, and on what we referred to earlier as
under | ays. So really the Comm ssion, | think,

needs to go in two very different directions
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simul taneously to create the environnent to pronote
i nnovation and economic growh, and greater
denocratic comuni cati on unnedi ated anong citizens.
And that is both greater space for the sort of
wirel ess networking technol ogy, such as w-fi, as
t hose devel op, but while still mai nt ai ni ng,
preserving its authority to periodically refashion
l'icense rights so that as cognitive radio and so on
devel op, and we can use ultra w deband effectively,
that we're not "trespassing"” on sone sort of vested
i nt erest of | i censees, because | think the
interference protections are sonmething that s
going to have to evolve over tine.

DR. MARCUS: All right. Peter.

MR.  HADI NGER: Let's see. | guess |
had a problem with just assum ng that the Internet
nodel basically said that you should just |eave it
wi de open and let it go. | think that certainly
there were a lot of rules that were established at
the beginning, and over tinme that have made the
Internet a successful nodel . But it's also
inportant to realize that nobst communication world
does not happen by Internet. In fact, you know, |
woul d guess there's considerably nore bandw dth on

fi xed anal og voice lines that are connected to old
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t el ephone switches. And certainly, between scuzzy
devices or |IDE devices inside my conputer, they're
not wusing the Internet protocol, but they are
communi cating and they have a protocol that's been
wor ked out for t heir parti cul ar type of
communi cation, which is optimum and efficient,
per haps, for what it's doing.

And | would suggest that w thin kinds
of services that are like, simlar things devel op.
It's certainly true in the satellite industry,
where through sonme intelligent forethought, I
t hi nk, there were certain bands that were set aside
for satellite wuse, and over tine very snmart
i ndi vidual s have gotten together and spent very,
very long periods of time not speaking in
anal ogi es, but actually speaking in technica
ternms, trying to come up with rules. And, in fact,
once those rules do get established, there is a
certain anmount of locking into those rules that
forces conformance, and possibly keeps people from
doing new and innovative things that they m ght
want to, but nonetheless is good for the whole, in
that they share extrenmely well within that kind of
service.

And again, | wuld really enphasize
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that as we look for rules by which to do this, we
should find those types of things which are in the
sane class, and allow the rules to devel op anong
aficionados of that class for the sanme kind of
service.

DR. MARCUS: Okay. VWhy don't we have

one nore question from the audience, and who --

over here, and then we'll go to the next topic.

MR. LANGSTON: Tom Langston with
Eri cksson. I woul d  suggest t hat for non-
comruni cati ons devices, we do not need nore
Unl i censed Spectrum for non- conmuni cati ons
devi ces. We all seem to agree that for

comruni cati ons devices, we do need nore bands and
nore rights.

DR.  MARCUS: Where would you get the
bands fronf

MR. LANGSTON: No. | suggest we do not
need for non-communication. | don't have a coment
on where we wuld get new bands for conmunications
devices. That's up for discussions.

MR. REED: |  have a quick coment
related to that, although it's a side issue. It
turns out that one of the difficulties with some of

the new technol ogies, it's hard to separate
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communi cati ons from non-comuni cati ons uses. Just

like it's hard to separate |IP from voice now, and

so forth.

We may not need new bands. As | point
out, I'mnot for new bands, but for exanple, ultra
wi deband t echnol ogi es or vari ous wi deband

technol ogi es provide |ocation detection services,
if you will, that conpete very effectively wth
GPS, or radar, or whatever, and especially in
environnments |ike indoor things. And we ought to
recogni ze that the best paradigm for those kinds of
technologies is unlicensed. W ought to make sure
it's a sonewhat different kind of wunlicensed, but
may al so be networked. And we ought to nmke sure
that by focusing on communications, we don't bar
experimentation with t hose ki nds of m xed
appl i cations over tine.

DR. MARCUS: Okay. Bob is going to go
on to the next block of questions now.

DR. LUCKY: Yeah. You'll find that the
bl ocks of questions are so simlar, that whatever
comments you had to questions wll still be
relevant, so let's not worry about it. | think,
you know, there are only a few gut issues here that

we're nibbling around that are tricky.
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Now the next set of questions, for
exanple, deals with first, will it nmeltdown? W' ve
al ready been tal king about that a |ot. How do we
know that a tragedy to the commons has occurred?
And | actually would like to talk about that a
little. And then the question, should we inplenent
a Spectrum Etiquette that woul d reduce interference
anong Part 15 devices? And should the FCC have a
larger role in etiquettes for unlicensed band, so
let me just take a few of these. Now 11:00 we're
goi ng to have a break.

DR. MARCUS: No, 11:15.

DR. LUCKY: 11:15. OCkay. Fine.

Okay. Let me just, because this is a
guestion that bothers me a |ot. How do you know
that we're getting a neltdown? Now sonebody made
the coment earlier that, you know, the EPA
measures pollution, so they're neasuring what they
regul at e. And the FCC is not nmeasuring what it's
regul ati ng, so what should we neasure? And how do
we know if this is nelting down? David, you | ook
i ke you want to say sonething.

MR. REED: Yeah. | really do. | think
Dewayne already pointed out that neasuring what's

regulated is inportant. |'ve been thinking, and a
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| ot of people have been thinking about how do you
do that given the cost. And | actually think the
best way to do that is to nmeasure it at the user.

It's perfectly reasonabl e in a
net worked world, increasingly networked world to
have devices reflect back to the user, and even
reflect back into a network in, you know, issues
with congestion and interference. It would make
sense to nme to collect that information at sone
pl ace |like the FCC, or sone other neutral ground,
some manufacturers, who can then take action
coll ectively on what they |earn.

DR. LUCKY: Wwell, let me --

MR. REED: Well, just let nme finis one
sent ence. This is sort of analogous to the idea
that, you know, in nost cases of pollution, you can
actually see the pollution. In the case of radio,
you can't see the congestion, but you can feel the
affects of it in the service that you get through
t he device. And, you know, that's probably the
best place to detect it.

Now it's not necessarily the best place
to correct it but, in fact, nost often the device
can also correct it, but it's useful to notice how

much -- how often it's correcting it, as well.
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DR. LUCKY: wel I, you know, ' ve
t hought about that, and we could. There are
mllions of w-fi cards out there, 802.11 cards,

and we could have them report back to sone centra
site on the conditions that they see. But let ne
i mgi ne for a monent that we actually do that, and
that you have all this data, what do you do wth

it, and how do you know if it's nelting down?

MR. REED: That was your ot her
guesti on.

DR. LUCKY: Yeah.

MR. REED: Vell, | would claim it's
melting down if it's not scaling. You Kknow,

basically you can predict what ought to be the
case, you know, in terns of what you expect the
mar ket place demand to be, and so forth. And if
it's really not, you know, getting fixed, and
conditions are getting worse for everyone, then
either the market place is broken, that is, the
people are not solving the problem for thensel ves,
not buying the new stuff, and that would be useful
information to know.

But basically, detecting the problemis
different from assigning, you know, the fix or the

cause, and |I'm not sure -- you know, | think the
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mar ket can do the fixing, but sometinmes it's useful

to have the data and just publish.

DR. LUCKY: I'mstill not sure when the
data tells me 1've got a problem Ckay. | want to
go there. A ot of people want to talk. Let ne
start with Larry. | was |ooking at him

PROF. LESSI G Al right. So | agree
that we need -- it would be great to set a kind of
study at hone project to see what the actual state
of the world is, and it would be a relatively cheap
one to fund. And | agree with Dewayne that this is
sonet hing we ought to push, but | think that the
way you frame the question begs the question,
because we shoul dn't be thinking about nmeltdowns in
any particular part of the comunication system
We should be thinking about the conmunication
system as a whole, and so there's a favorite
stickman in one of the papers about propertizing
spectrum about the Internet, where they say yeah,
yeah, the Internet is great, but you wouldn't rely
on the Internet -- the Internet would be terrible
if what you're trying to do as a surgeon get high
quality imges beanmed to you about the patient
across the world, and so therefore, the Internet is

a failure because it can't do that. And the
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response to that is, why would you ever use the
Internet to beam inages of some surgery that's
goi ng on hal fway across the world. There are other
comuni cation systens you should be using for that
type of communication. And so, if you think about
meltdown in a particular area, you could probably
identify places where there are congestion going
on, given particular types of wuses or particular
bands. But it would be bizarre to think that the
communi cati on system as a whole was nelting down
because people who can't -- who need higher quality
service, who need  better reliability in a
particul ar context need to be able to shift, and do
shift to other forms of communication that could
answer their needs.

So it seenms to nme the very question
makes it sound |like we are necessarily facing a
tragedy of the commons here when, when you think of
the comrunication system as a whole, | can't
conceive of how you would have a tragedy of the
commons for the system as a whol e.

DR. LUCKY: Okay. Other comments?

MR. CHAMBERLAI N: I think one of the
ways the Comm ssion can take a | ook at whether they

feel we're having a neltdown or not is actually
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| ook at the marketplace. As new technol ogi es conme
out and as they grow, what's going to happen is,
these conpanies wll grow right along wth the
technol ogy. The marketplace will see -- you'll see
a huge acceptance of these things. And then these
conpanies will be comng to the Comm ssion and
sayi ng, we've got this issue. W've got a problem

Let's work it out. Let's figure out how we can
make this systemwork. And | think the marketpl ace
can react far quicker and analyze this situation
far better than say the Commi ssion could by using
some kind of technical neans.

DR. LUCKY: So you wouldn't -- you
don't think we should neasure anyt hing.

MR. CHAMBERLAI N: | think you should be
good listeners to the marketplace and to the
conpani es out there.

DR. LUCKY: Dewayne.

MR. HENDRI CKS: | don't agree that the
mar ket can do that, because again, |'ve |ooked at
the historical record, and you ve seen conpanies
cry wolf, you know, for some time, and they really
didn't back it up in their filings, because they
didn't really know the answer either.

| don't know the answer, so | think
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it's just put it down as sonething that you have to
continue to experinment to try to figure out what's
goi ng to worKk. But you know the thing is, is that
-- here's a thought | had. We don't have a Jules
Verne or an HG Wlls for this field, you know. I
mean, if you look at what they wote about
projecting ahead to where we are now, they didn't
tal k about wireless per se. Okay? And since that
time, no one has really -- you know, the science
fiction witers haven't really addressed the kind
of problenms we're tal king about here today. Okay?
So we don't have any good things to look at to
sort of describe this problem

I mean, Hollywood hasn't tried to do

this either. Think about it. Star Trek,
comruni cati on devices just work. They just plain
wor K. You know, whoever you want to talk from

Point A to Point B, unless the script says there
has to be a problem the conmunication systens
wor k. It's magic. Okay? So, you know, it could
be that sinple, you know. It really could, but
ri ght now | don't know how to get to Star Trek.

DR.  LUCKY: l"d just like to comrent
mysel f. | mean, we're -- in my conpany we've been

working with the New York City Transit Authority,
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and they want to use 802.11 to talk, you know, to
coordinate their trains, and so we've been
measuring the interference as the train goes
t hr ough Br ookl yn. You know, as a function of the
frequency, time and position, and the answer is
j ust what you'd expect. Some tine, sone
frequencies, sone places it doesn't work, but I
don't know what wi sdomto glean fromthat. | think
it's always just like the Internet, sonmetines you
don't get through. Sonmetines the packets don't get
t hrough, and that's the nature of the world. Let
me go -- Peter, you have a comment on this?

MR. HADI NGER: Yes. You know, ideally
we'd be able to nmeasure everything and respond in
sone sort of adaptive way, but there are limts to
know edge in ternms of knowi ng what the problemis.

And nost of the issue there is that the definition
of interference is often set by the person being
interfered with. And the person or the entity
causing the interference may often be conpletely
unaware of the fact that interference may exi st.

Certainly, in the case of an Ethernet
where everybody is looking at collisions on a
net wor k, everybody can see when collisions happen.

But in the case of radio, you nmay have a system
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whi ch doesn't see any interference to itself in the
| ocal domain, but sonething further away my
actually be experiencing interference and not be
able to communicate that.

I know we | ooked at, in one particular
sharing exanple of, you know, whether there needed
to be beacons or sonething like that to allow
people to indicate when they've been interfered
with but, you know, certainly the problem we have
today is that services have no effective way of
conmuni cating back when interference does exist,
and so there's no effective way of neasuring it,
even if you confine it to systenms |like wi-fi or
what ever. You aren't neasuring all the other
t hi ngs which are non-wi -fi.

DR. LUCKY: M chael.

MR. CALABRESE: Yes. | just wanted to
make a kind of a contextual comrent, which is when
we talk about neltdown, as if that's synonynous
with, you know, a tragedy of the comons. It's
inportant to realize that the whol e idea of tragedy
of the commons is really a msnonmer, because what
it is, is a tragedy of unregulated access. You
know, that's what we nmean when we talk about

tragedy to commons.
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Al successf ul commons from the
Interstate Hi ghway system to the Internet, to New
Engl and Fi sheri es have rules of the road,
protocols, and/or etiquettes. And so if there is a
so-called neltdown, we shouldn't be thinking of it
just as an extrapolation of today's unlicensed
wor | d. But rather, | would think that it's npst
likely to be the result of a failure of policy, and
not ultimately of technol ogy. Because, for
exanpl e, congestion in unlicensed is a sign of huge
citizen demand, which neans we have to make sone
tough decisions about reallocation, and about
sharing, and about interference standards, and the
rules of the road thensel ves have to be scal abl e.

DR. LUCKY: Larry.

PROF. LESSI G But again, | think that
the problem with this is that this debate about
congestion or neltdown is a kind of specter that
haunts this field. And nost people's reaction to
it is not, as you were suggesting, Mchael, to say
well, what's the set of rules that we can make sure
avoids the nmeltdown, but the opposite traditional
answer to a tragedy of the commons; which is, well,
therefore, we ought to sell off all the spectrum

qui ckly, because that's the nost effective way to
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avoid this type of tragedy.

And here, | think the point that Mark
Cooper was nmeking earlier about how do we avoid
i ncunmbents who will then fight like hell to make
sure they don't have to give up the rights which

they have acquired, beconmes the relevant policy

consideration we have to bring in here. The fear
about nmeltdown is exaggerated, | believe. One way
to show it's exagger at ed i's do | ots of
measurenents, and so that's why | think the
measurenent thing is an inportant problem But

let's understand why it's being deployed, why the
nmel tdown thesis is being deployed. It's being
depl oyed often by people who would |like to push us
towards this solution; which is, let's sell off as
much spectrum as we can quickly, so that we can use
the market to solve this problem of congestion.

And | think the way to resist that is
to re-enphasi ze Cooper's point, that if you sel
off all the spectrum right away in this big band
auction-like way, in a context where we don't know
what the best answer is going forward, we are quite
likely, | think given the information we've been
listening to right here, going to be in a position

where the cost of buying-off those incumbents wll
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be extraordinarily high, so high that we won't do
it. So we will auction ourselves into a context
where we are forced to accept an inferior
comruni cati on system when if we just hold off from
that, at least right now, we could allow the market
and technologies to develop, and denonstrate an
alternative to this propertized system that at
least it's possible, | think likely wll Dbe
superior to their propertized system

DR. LUCKY: Larry, it's not on our |ist
of questions, but the big band auction kind of
hangs over us. And what would happened to
unl i censed bands in that kind of a paradignf

PROF. LESSI G well, 1 think it would
create a huge problem for the devel opnment of these
other types of technologies, in particular, the
ones that David was tal king about, and for w deband
t echnol ogi es that Dewayne was tal ki ng about.

And the biggest reason that it creates
this kind of problem is a concept which M chael
Hell er introduced into the Ilegal discussion, and
James Buchanan has picked up in the context of
regulatory theory; which is, the problem of the
anti-commons, not the comons, but the anti-

commons. And the problemw th the anti-commons is,
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if there are any nunber of people who have the
right to veto your use of a resource, so let's say
there are 20 people or 50 people who have the right
to say you can't use this resource, then innovators
will say it's just not worth it for me to devel op
new technologies to try to wuse this resource,

because the coordi nati on cost, the transacti on cost

of using this resource will be too high to nmake the
resource useful. So think about the big band
auction now. Ri ght ? So we auction off all the

spectrumin the world. W have thousands of owners
all over the country who own different bits of the
spectrum and then they're going to be in the
position of deciding how they're going to nmake it
avai | abl e. Some will put it into a nmarket, sone
won' t.

The innovator who's trying to use the
type of technol ogi es that Dewayne is talking about,
t hi nki ng about being able to use spectrum across a
wi deband, that has to enter into the calcul ation.
Well, how am | going to begin to negotiate wth
each of the spectrum owners in each of the places
the spectrum mght be owned for this particular
context, so | have to develop a technology that's

smart enough to know which auction nmechanism |I'm
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going to engage in, depending on whether I'm in
Phi | adel phia, or in San Francisco, or in Womng.
| t j ust increases the transaction cost SO
dramatical |y, t hat these extrenely efficient
wi deband technol ogies becone priced out of the
mar ket, just because of the overhead that you' ve
pl aced on top of the system

MR. HADI NGER: May | followup on that
one, just real quickly. This is exactly the reason
why in the satellite conmunity for international
services, there are no auctions. And it's because
there is a huge gain theory problem if you've got
a whole bunch of independent countries comng up
with their own auction regines, and their own
spectrum Planning Policies, trying to develop
i nnovative services which can serve a region, yet
be subject to the |east comon denom nator of
sonebody who decided that they want to hold out or
what ever, can cause extreme problenms. And so, you
know, for that reason, we've had a very strong
effort to try to nmke sure that those are
determ ned nore on technical grounds, and not on
sort of individual country policy grounds.

MR. CALABRESE: 1'd just like to add to

what Larry said. And | think because of that, it
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was extrenely significant that in the coments that
were filed July 8'", it wasn't just groups. You
know, Larry nmentioned Consumner Federation of
America, we filed for Consunmers Union and a nunber
of other groups wth us. But also, the mgjor
t echnol ogy conpani es, particul arly equi prment
makers, software makers and so on, that really
were strong in saying that the Conmm ssion nust
preserve its authority to periodically refashion
license rights to accommpdate changi ng technol ogy
and social priorities.

I mean, t he Consuner El ectronics
Associ ation, for exanple, is just right on the
point we're tal king about, stating that:

"To the extent t hat spectrum is
all ocated by conpetitive bidding, the Conm ssion
shoul d ensure that such a system does not i npinge
on the greater deploynent of wunlicensed devices,
the sharing of spectrum anong unlicensed and
i censed uses, and the allocation of nore spectrum
exclusively to unlicensed use."

Well, you know, if it was a trend that
ran through all the coments from both |icensed
users and proponents of unlicensed, it was that we

must at all costs avoid establishing any permanent
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private property rights in the frequencies, because
that would just be the death now for innovation,

and for any of the things we're tal king about here

t oday.

DR.  LUCKY: Ckay. Ot her coments on
this? Okay, audience. Yeah, l|ots of comments.
Just hand it to an arbitrary person. Sir. Not too
arbitrary.

PROF. RAC Ranmesh Rao, UCSD. Bob, |
wanted to respond to your question about how would
we know that there is neltdown, if everybody with a
.11(b) card reported back what they were observing.

And | wanted to offer a definition which m ght
resonate, at least for the technical comunity, and
that's the notion of "goodput™".

If you measure the nunber of people
that are comng on board this technol ogy, .11(b),
then nmeasure the anount of data that they're able
to gainfully extract from the network. And i f it
turns out that you're at a point where, as you add
nore people you' re getting |less out of the system
that, to nme, is nmeltdown, because if you stay on
that trajectory, people are going to abandon this
technol ogy, so that was the specific thing that |

t hought m ght be worth considering.
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DR. LUCKY: Yeah, | think it is, and it

goes to David's coment about scaling, is the issue
here. And if we can detect that it's not scaling,
that's when | think we have the neltdown. If, as
we add users, we're getting |ess goodput, | think
that's a very good conment.

PROF. RAC And the other thing |
wanted to say to kind of noderate that, is that
there is this issue of self-regulation that takes
pl ace. People don't keep persisting wth a
technol ogy that doesn't seem to be serving their
pur poses, so it's possible that there will never be
a dramatic event that tells us that this thing
isn't working. People just sort of shrug their
shoul ders and walk on, and find another way of
getting their work done, so it's possible that we
have to be m ndful that sone of these things m ght
be subtler than a hard nmeasurabl e thing.

DR. LUCKY: I think sonetinmes the
spectrum hangs over this, as the CB radio thing
where we actually did see a conplete neltdown and
abandonnment of it. Anyway, but other comments from
t he audi ence. Sir.

MR. LEARY: Yes. To speak to the

conment s about congesti on.
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DR. LUCKY: Woul d you identify
yoursel f.

MR. LEARY: l'"m sorry. Patrick Leary
with Alvarion. If I walk into a crowded Egyptian
bazaar w thout any shoes and | cut ny feet, or |
get ny toes stepped on, is it the fault -- whose
fault is it? It's nmy fault because | chose the

wrong technol ogy.

The sane person could back into that
sane bazaar with a pair of steel-toed boots and be
just fine. If that sane bazaar, if there's 3,000
people in there, and 2,000 of them don't wear

shoes, and 2,000 of them get hurt, yes, there's a

problem but that still is not the problem of the
band. It's the problem of the predon nant choi ce,
bei ng chosen by nobst of those people, so |I would

caution, just as Professor Lessig was saying, you
know. The myth of congestion is in large, a
comment about the technol ogy itself that's been
depl oyed, not about the band itself so, you know,
if you start protecting for this one prevailing
standard, of which | also participate in to sone
degree then, you know, you stifle innovation and
you're protecting the wong things.

Second, t here was a conmrent with
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respect to what happened if you did auction off
t hese things. Well, as the |argest vendor in any
depl oyed wirel ess broadband technology from 10 gig
under, wth roughly about a 60 percent market
share, | can tell you what we would do, just I|ike
we did in MVDS. W won't spend our mllions
devel opi ng product for MVDS, because you have two
choi ces of having volune sales. And if you don't
get one of those two choices, you' re out of |uck.
And if you do get one of those two choices, guess
what, you're out of luck, because then they gotcha,
or in the case of Worldcom So that's what happens
in the real world from an econom c sense. Those
are my comments.

DR.  LUCKY: Ckay. Sir, in the back,
and then I'lIl get to you.

MR. LONG. Wayne Long, a private
interested party. It occurs to nme that these
technol ogies are so inportant that at sone point
per haps sone should be licensed technol ogies, and
they'd be licensed if they're networked as the
class license to the manufacturer, with the ability
to resolve Peter Hadinger's interference problens
by his identification of hotspot, and the many

factors building in the capability in their
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devi ces, and developing the spectrum nonitoring
issue, if you will, to determ ne when and where
corrections are needed, and the manufacturer would
be held responsible. So perhaps it has to be a
class license held individually, and as a group by
manuf acturers. Perhaps, even at sonme point get rid
of Part 15 if they're going towards intelligent
sol uti ons.

DR. LUCKY: Okay. In front.

MR. EPSTEI N: |'"'m Bart Epstein from
Latham & Watkins, here on behalf of Cognio
| ncorporated today. One of the topics that we were
tal ki ng about was etiquette, and the interesting
point that Robert made before was that he could
have five antennas on the sanme roof, and that's
because he controls them And if he has a problem
with one, he can sinply adjust them And a
cordl ess phone wuser who turns on her mcrowave
oven, and notices interference can either wal k out
of the room or turn off the m crowave oven.

And the question of etiquette that 1'd
like to raise is as follows. What happens if |
live in an apartnent building, and my next door
nei ghbor has a m crowave oven, and it's interfering

with my wi-fi? You know, mny definition of nmeltdown
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is if I have nmy wi-fi card, and it's being knocked

out by ny neighbor's mcrowave oven, that's

mel t down. And the real issue is the property
rights, you know. | can certainly buy a better
m crowave oven for nyself, but what about ny

nei ghbors? Do | have to buy each of ny nei ghbors a
better m crowave oven?

Realistically, they're the |east cost
avoi der, but they don't have any incentive to do
t hat unless we sonehow create a regulatory
envi ronnent which says if you're going to have a
m crowave oven whi ch bl asts t hr oughout t he
spectrum it's got to be limted to certain areas.

| wanted to know the thoughts on that.

DR. LUCKY: Well, we wanted to nove on

to the question of etiquette, and | think it wll

be a theme, if not before the break, it'll get up
after that.

| would like to say personally though
that | think the mcrowave oven itself 1is red
herring, you know. And it receives a lot nore
attention than it's really worth. | nmean, just

don't stand in front of a mcrowave oven and do
this, you know. And it's always given as the

prototypical well, you can't do this because there
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are mcrowave ovens, and | don't ~-- | just think
that that's over-enphasi zed too nuch.

Let's nove on to other comments. We've
got one in the back. Sir.

MR. STEVENSON: Yes. Carl Stevenson,
Agere Systens.

DR. LUCKY: Do you want to stand up?

MR. STEVENSON: Okay. Thank you.

I'd like to respond to the other
gentleman's comment about possi bly converting
unlicensed uses to licensed uses. | think that's
the wong way to go, and what | would advocate is
considering rather than the term "unlicensed"
going toward the licensed by rule, or perhaps

i censed by conpliance sort of nodel.

In many countries in t he wor | d
unlicensed equals illegal, and this issue -- you
know, the 1issue of property rights of |icensed

versus unlicensed services, you have to |look at the
val ue propositions, | think, as part of the overal

thing in terms of where |icensed users may have
| arge anounts of spectrumthat is used very little,
as was observed before, big holes in the spectrum
in the tinme geography space, if you wll. Bei ng

able to enforce rights of ownership to preclude the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

107

efficient use of that spectrum by other types of
syst ens t hat could share effectively S
inefficient. Thank you.

DR.  LUCKY: Okay. Larry, do you want
to respond to that before we go on?

PROF. LESSI G Yes. I want to respond
to the last two comments together. | completely
agree with M. Epstein's conception that we ought
to be thinking about the cheapest cost avoider
here, as we think about the problem of deploynent,
but the FCC could help facilitate a cheapest cost
avoi der here. For exanple, you're worried about
the wi-fi network problem conflicting with the red
herring, or the video canera, sonething |ike that.

Fine. Again that, |I think, is one of the benefits
of the suggestion that we have in the 5 gig area a
mac | ayer that the FCC could help facilitate the
devel opnent of, because if that were true, then the
cheapest cost avoider would be the person dependi ng
on the w-fi network, noving into a network space
where there's a protocol layer that facilitates
interaction anong a nunber of these different
t echnol ogi es. So what has to happen, as you open
up the space where you facilitate cheapest cost

avoi der noves, which in that context then would not
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be buying everybody a new red herring. It would be
moving into a space where you could rely upon
protocol s not conflicting.

DR. LUCKY: | think we have a new brand
for m crowave ovens, you know, see a picture of a
red herring on the cover. Okay. Over there.

MR. COOPER: | wanted to get back.

Larry made a inportant point.

DR. LUCKY: You want to identify
yoursel f.

MR. COOPER: Mark  Cooper, Consuner
Feder ati on. You asked the question, how wll we
know if there's neltdown? W started wth
hi ghways. Has the highway system nelted down? |
mean, rush hour here in Washington, | think the

definition given over there is that the throughput
has declined per capita, only in rush hour though,
so it hasn't nelted down. And then you ask
yourself the question, what is the solution? And
the solution 1is obviously, my well be nmass
transit. And we get to Larry's point, that we're
really not asking questions about highways, but
about transportation systens. And we ought to be
asking questions about conmmunication systens, as

opposed to this little set of applications in this
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little part of a nmuch, nuch bigger system

And | think if you think about it that
way you escape fromthe tyranny of the neltdown and
the need to find some narrow econom c way to solve
t hat problem here, because you' ve |ost sight of the
much bi gger system

MR. REED: Act ual |y, I'd like to
anplify that. In my filing, which |I'd be happy for

people to read because it gets into a lot of these

i ssues on a technical point, | pointed out that if
| were the FCC, | would focus on basically changing
technically certain things. One is, elimnating

the idea that repeating is a bad thing, because
that's what prevents the devel opnent of networks in
these unlicensed bands. For exanpl e, ultra
wi deband was created with an explicit bar against
repeating in the recent rules. And, you know, that
seens to be a knee-jerk phenonmenon that, to ne,
cones from the idea of barring conpetition, rather
t han any significant technical reason.

The other is, and referring to this, we
really ought to consider wireless in the context of
the wired networks and the optical networks and so
forth to the world. It's an Internet-worked world

now, and we ought to -- if | were to say one thing,
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rat her t han f ocusi ng on servi ces, i.e.
applications, the FCC ought to have a network
bureau which is focused on network infrastructures
anong all the technol ogi es, rather than services as
st ovepi pes on t echnol ogi es, and t hat woul d
elimnate this whole band question, because bands
woul dn't be assigned to services. Bands woul d be
assigned to transport beans, just |like we don't
assign railroads to carrying people versus freight.
Well, actually we do the cars, but the tracks are
shared anong all these applications, and provide a
comon infrastructure. And that, you know, what
M. Cooper said really sort of enphasizes a

conplete 90 degree mndshift about what we're

regul ati ng here. We're regulating conmuni cati ons,
not regulating, you know -- we're regulating bits,
not hertz.

DR. LUCKY: Well, you know, David, this
deserves a little nore discussion, because in
concept | agree with you. But traditionally and
for practical reasons, we have regulated hertz.
You know, it's |like putting up fences in that
commons. You know, it's been a useful mechanism
and there are things that break that paradigm |Iike

ultra w deband, that don't naturally, you know,
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need or have fences at all. So although | agree in
concept that you ought to worry about comruni cation
and not hertz, practically it's hard to avoid what
they have done in the past; and that is, worry
about hertz, because it sort of sets the fences.
It makes partitions the problem in a space which
makes a probl em nore easy to regul ate.

MR. REED: But actually, if | were to
go back to Marconi's tine, and say we should do it
differently, we could have followed a very
di fferent path.

DR, LUCKY: We could have, but we
didn't.

MR. REED: So we've got a path
dependent evolution up to this point, and |I fully
understand the reasons for that, but those reasons
no | onger obtain. And, in fact, they're really
hurting us right now And, in fact, what we're
extending is this sort of nmetaphor, you know, of
band boundari es.

You know, every radio signal i's
infinitely w deband. It interferes with sonething.
You know, it just may not interfere very nuch.
And, you know, technically there is no way to have

a narrow band radio signal. The proposals of say
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t he auction guys that will do m croband auctions or
what ever they're tal king about, you know, both in
space and tinme, nake no technical sense whatsoever.

It's a lawyer's notion of, you know, boundaries
whi ch doesn't make sense. A fence really works
but, you know, if we were trying to draw fences
around the air that we breathe so that we could
all ocate it fairly, you know, we'd understand it
was absurd, and in this spectrumit is getting to
be as absurd as that so, you know, people are
tal king about protecting the satellites in a
different band from 802.11, because there m ght be
enough of that that it dribbles over the boundaries
enough, and that's not the place to -- you know,
that's not the way to define what we do.

DR. LUCKY: There's a terribly
interesting phil osophi cal question about what
shoul d be and what is. And what happens is --

MR.  REED: well, | think we can go
there -- we can get there if we start now, noving
in a direction that's productive, rather than
| ocking in, you know, 70 year ol d approaches.

DR. LUCKY: | think when we cone back,
we can pursue some of this. [I'Ill take one question

or comment from the audi ence, and then we're going
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to take a break.

MR.  GODFREY: I['m John Godfrey wth
Sony El ectroni cs. | think the right answer is to
do both, to proceed on two paths at the sanme tine.

Certainly, the very w deband systens offer a
revol utionary way forward. The biggest obstacles
they encounter are political, and it's not only
Dar wi ni an conpetition, or peopl e resisting
Darwi ni an conpetition to their businesses. It also
i ncl udes government wusers of spectrum who don't
want to nove, or there isn't the political
structure in place that can find a fair way to
conpensate them for noving.

There's a lot of work that has to be
done on the political structure to allow that to
nmove forward, but we should try. W should do sone
experinments with underlay technol ogies and see how
it works, begin to build interest in that, begin to
reduce the fears around that. But at the sane
time, | think it would be terrible if today's
wor kshop didn't also conclude that we have to, at
the sanme tinme, |ook at sone discreet |SMIike bands
for unlicensed services to operate, where you have
cl eared out the people who would have the right to

shut down those unlicensed services any tine they
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feel they're being interfered with, which happens

all the tinme in the world today. And that's about
it.

DR. LUCKY: Ckay. | think this goes to
Larry's conmment earlier about the difference
bet ween techni cal interference and conpetitive
interference. And perhaps you'd like to end with a
comment about that.

PROF. LESSI G well, | would. And |
think that there's political resistance. | also
think, to follow what David was saying, there
i deol ogi cal resistance. And here's where | agree
with David, |awers and econom sts are doing the
nost har m because they're commtted to a
particul ar ideology which mde sense in a whole
bunch  of cont ext s, wi t hout | ooking at t he
particul ars of the technol ogy.

Now what's interesting about this
debate is that if you talk to the big band people,
they say that their god is Ronald Coase. And if
you talk to the spectrum as commons people, they
say that their god is Ronald Coase. And let ne
just make a little plug and an advertisenent. Just
yesterday, Ronald Coase agreed to participate in a

conference at Stanford in the spring, where we wll
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debate this property or comons idea. And at the
end of the day, there will be an oral argunent, and
he will be the Suprenme Court judge, and he wll
hear both sides, and have the opportunity to ask
guestions, to finally resolve this question where
Ronald Coase is in the formation of this ideol ogy
that haunts, and is the specter haunting this
debat e.

DR. LUCKY: Fasci nati ng. Let's take a
15 m nute break. Thank you very nuch.

(OFf the record 11:21 - 11:34 a.m)

DR. MARCUS: Okay. Here is the list of
speakers we have for the second panel. Li ke for
the first panel, we're going to have several groups
of questions. This time we're going to have three
groups of questions, and we'll give you a sneak
preview this time so people don't try to junp the
gun. But we're willing to be a little bit flexible
as to which batch of questions you ask in. Again,
if you ask a question, we ask you to give your nanme
and affiliation.

The first batch of questions deals with
general issues of how you m ght inprove Part 15, or
i nprove protection to other types of systens from

Part 15 devices. The second class of questions
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will deal with specific Part 15 limts, such as the
emssion limts in Section 15.209, which aply to
everything under 50 gigahertz, but then above 40
gi gahertz, we have a totally different reginme, or
the limts of 15.203, which are -- restrict what
type of antennas you can use with an unlicensed
system and in requiring in nost cases that systens
be sold as a turnkey systemtransmtter antenna and
cable in one fell swoop. And the third set of
guestions deal wth both possible needs for new
cl asses of systens, and questions of should we have
different power limts for indoor, urban, suburban,
rural areas.

So why don't we start off wth the
first set of basic question for the panel, and then
we'll go to the audience, of what changes to Part
15 m ght be needed to enhance the application of
Part 15 devices, or conversely, is there a need for
any changes to Part 15 to enhance protection to
licensed systens that share the same or nearby
bands? So who on the panel would like to go first
on that one? Okay, Dudl ey.

MR. FREEMAN: | think one of the issues
is the ability to change out the equipnent. R ght

now equi prent manufacturers are having to sell the
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entire system i ncl udi ng cabl es, connectors,
antennas, radios and indoor units connecting up,
and | think that actually the manufacturers are
bui | ding radi os and indoor units. They really not
in the antenna manufacturing business, and there is
a 23 dB gain antenna, that is the spec for that
specific system as a whole systemthat the end user
shoul d have an opportunity to say hey, | want to
buy an antenna from XYZ Conpany, as long as it
nmeets the criteria and is type-accepted on filing,
t hey shoul d be able to change that out.

DR. MARCUS: Okay. Well, let's go into
that in a little nore depth in the second batch of
guestions, but certainly that's a point we' ve heard
a lot in the comments. Are there any other --

anyone else on the panel would like to speak on
it?

MR. LEARY: Sure. | think in general
Part 15 has been phenonenaly successful, and |
guess sone would say visionary when it was created,
for allowing vendors |ike ourselves to do things
t hat were never intended. However, there still is
perhaps too static a nature to the rules, and |
think the rules can be anended such that, you know,

t hey pronote spectral efficiency a little bit nore,
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maybe within some sort of ratio or log rhythmc
ratio that takes into account power, spectral
density, and even spatial density in terms of
ommi sour ces sectors.

For exanple, you know, we would contend
t hat perhaps the | owest power device should be, you
know, a very low efficient device that's, you know,
sitting on omi say maybe 20 dBM but that sane
devi ce when applied to perhaps the 45 degree sector
should be allowed maybe a bit nmore power. O that
sane devi ce, were it a bit nore spectrally
efficient could have a correspondi ng higher power
all owed even out of an omi, and then even nore so
out of a sector, so it wuld promte the
devel opnent and innovation of nore spectrally
efficient systens.

| think the way that the rules are now
there is some degree of limts that vendors can do
in terns of building in very efficient systens or
intelligent systens that are able to avoid other
systens out there, et cetera.

DR. MARCUS: Okay. | didn't nention
the word "etiquette" per se, but that was a good
di scussion in the previous session on etiquette,

and when we tal k about the issue of what changes,
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etiquette certainly m ght be a change that m ght be
consi dered either one way or the other.

DR. deVRI ES: So when I started
t hi nking about this, Paul Kolodzy challenged ne,
and challenged us to cone up with, you know, new
ways to categorize the different concepts here.
And it struck me, and I'm not a |awer, and ||
leave it to the lawers in the room to, you know,
turn this into the appropriate terns, but there are
a couple of dinensions when we think about
al l ocating spectrumthat come into play.

One of themis how you think about the
| ocus of control. VWho has control over a
particular use? And typically if we think about

"l'icensed", there is one party that is, you know,

given the license that controls the spectrum I n
"unlicensed", typically, you know, there are nany
people, so the Ilocus of control is conpletely
generalized. And where we've ended up, | think, is

that there is a one-on-one correlation with all
sorts of different parameters wth these two
things, and I don't think it necessarily has to be
t hat way.

And when we've started thinking about

the problens that we want to solve which is, you
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know, how do we nmke sure that we get broadband
networking to the Anmerican people? W've conme to
the conclusion that it would be good for the FCC to
think nore broadly about what the choices are, so
specifically in terms of Ilocus of control. So
ri ght now we have that, you know, you control the
spectrum an there's one kind of use. On the other
hand, where you have "unlicensed", anything goes.

Those t wo t hi ngs, t hose t wo
correlations aren't built into nature. There can
be other variations, so for exanple, what we're
seeing is that there is definitely a trend for
services that are licensed to use a particul ar area
band, are allowed to do nore generalized things.
In the sane way, we believe that it would be
appropriate for generalized uses to actually be
limted in some cases where there is no central
| ocus of control, and that will get us to spectrum
etiquettes which we can talk about |ater.

DR. MARCUS: Anyone else want to say
anyt hi ng?

DR. NEGUS: Yeah.

DR. MARCUS: OCkay. Kevin.

DR, NEGUS: I think on the general

subj ect of Spectrum Etiquette, and this goes back
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to sone of the discussions of interference and
meltdown from the previous session, it's really
inportant to understand the dinmensionality of

spectrum access or using the radio frequency

spectrum And we've tended traditionally to | ook
at it as a frequency dommin issue. To a |esser
extent, but certainly sonme exists today, it's a

geographic issue; that is, the frequency domain

could be used in different geographies, but ther

e's

--as the ultra w deband shows, there's also

effectively a coding or an underlay dinmension to
t hat can be exploited, but there's also
trenmendous spatial dinmension that can exploit
and hasn't been exploited in the regulatory reg

very rmuch, at least not as applied in

it
a
ed,
I me

t he

Unl i censed Spectrum And | think this is what

Patrick just started to allude to.

There's also a time domain dinensi
and that's really where we're getting into thi
i ke dynam c frequency selection, where spect
that is unoccupied in a specific geography, at
specific frequency, I n a specific spat
orientation, at a specific nmonent in tinme can
dynam cal ly all ocated. And | think that when
factor all of these into the etiquette rul
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whether within the Part 15, or perhaps another

comment from the earlier panel was we want to see
nore unlicensed radios, as opposed to unlicensed
bands. \When we factor that into how we would have
unlicensed radios, radios that are |licensed by
conpl i ance. Then that's the breakthrough that |
think is going to allow wireless, quite literally,
to replace wred networKking. Not replace fiber
across |long haul, but within the |ocal dinension,
woul d conpl etely replace wi red networking.

DR. MARCUS: Coul d you say sonething a
little bit nmore how you would exploit the spatial
di nmension in our regulatory world? |If you were the
FCC, what would you do?

DR. NEGUS: well, 1 know Mke, and |
know what he wote on the 2.4 gigahertz and the
point-to-point. | think that as one --

DR. MARCUS: This is a three-tenths of

DR. NEGUS: Right. Right. Right. I
think that that is exactly the type of approach
that needs to be applied across the board with Part
15, that as you narrow your beam wi dth, your EIRP
[imtation is noving up. | think that's just a

fundament al conversati on of energy, or conservation
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of interference concept t hat al | ows and
incentivizes radio manufacturers to be nuch nore
efficient.

And here's the thing about -- | believe
Bob nmentioned in the first panel about nultiple
i nput/multiple out put t echnol ogi es, M MD
t echnol ogi es. W are noving into a realm where
Moore's Law allows us to build very sophisticated
transceivers such that the affect of high antenna
gain is something that is also programmble and
steerable on the fly, on a per connection, or even
a per packet basis that we can reconfigure
dynam cal | y and electrically t he ant enna
characteristics.

And we should have, in the regulatory
domain, the flexibility to access power and
bandwi dt h, depending on our ability to do that,
because as we narrow the beam we'd |ower our
interference footprint.

DR. MARCUS: Okay. Anyone el se?

MR. REILLY: Yes. Just on behal f of
Cisco, I'd like to indicate that we believe that we
should step back from this, as was suggested in
some of the panels this nmorning, and |look at this

as kind of the conplete picture. And we believe
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wireless, both l|icensed and unlicensed, together
with wire line infrastructures, have the potenti al
to provide the new broadband access that works in
networks that would provide services to all
Ameri cans.

We think the experience with wreless
| ocal area networks has shown us the capability of
that technology to basically aggregate broadband
denmand. And as we |ook as to how we can best go
forward, we think that the best nmechanismis to, as
was suggested by several this norning, to have
addi ti onal spectrum but have it not only
identified for unl i censed pur poses, but
specifically set aside some for data networking
pur poses. And there would be some specific rules
that would relate to common etiquette techniques
that would be helpful with regard to mtigating
interference situations.

One poi nt ' d like to enphasize
relative to that, as we heard this norning, there's
| ots of discussion about etiquette. I'd like to
reinforce the issue that when we talk about this,
" m not suggesting that the FCC have rules that
spell out in great detail what that etiquette would

be, but rather leave the issue of having an
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etiquette in the rules, and then allow for the
mar ket pl ace to establish standards with regard to
what etiquette, what kinds of techniques that m ght
be avail abl e.

There are a whole host of very
significant t echnol ogi es t hat are currently
energi ng, but we don't know which ones will energe
tonorrow that will be even better, and so we think
that it's best to provide mninmum restraints with
regard to the etiquette, and that's the point I'd
like to reinforce.

DR. MARCUS: Carl.

MR.  STEVENSON: I would agree wth
t hat . I think that to the degree possible, the
Comm ssion's rules should be as technol ogy neutra
so that we don't find ourselves blocked from
i nnovation in the future. But again, going back to
this idea of sharing and, you know, everybody
seened to agree that we could use nore spectrum for
systens that are |licensed by conpliance. |'m going
to avoid using the word "unlicensed" from now on.

But part of the problem is, you know,
the question was asked, well, where does this
spectrum conme fron? Well, the spectrum can cone

fromtechnical innovation in the industry standards
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by those who devel op the standards for these kinds

of devices, where as was pointed out, the cost of
conput ati onal power and the ability to do fairly
conpl i cat ed si gnal processi ng, and adapt
dynamcally to a time frequency geographic |ocation
envi ronnent, and basically, find all of the holes
in the spectrum out there that aren't being used,

and use them on a packet-by-packet basis even,

per haps. You know, the period could vary, you
know, from small fractions of a second to, you
know, hours or days when chunks -- significant

ampunts of spectrum are |lying fallow because
they're allocated to specific wuses wunder this
property rights sort of allocation nodel, and they
can't be used by other systens.

By going away from this property rights
nodel and allowing this sort of dynam c sharing,
that's where the additional bandwidth for the
future applications can cone from in many cases.
You run into the issue of how you deal wth the
i ncumbents who are, you know, going to try and
assert their property rights and, you know, keep
t hose pesky new- coners out because of concerns of
interference, but that's where you get into the

etiquette thing, where this -- you know, wth a
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relatively mnimal set of rules that describes
per haps the behavior of an etiquette, or some basic
requirenents for an etiquette |like - okay - you're
going to share in a band that is nomnally used by
t hese people, and you're going to use little bits
and pieces of time and frequency space adaptively.
You will listen for the primary user and avoid
them and | think that's a very powerful nodel for
the future.

DR. MARCUS: Ckay. Thank you very
much. Vanu is a designer of these types of things,
and perhaps nore hands-on than sonme of the other
people here. Could you say a little bit about when
you think these things will be available, and how
powerful fancy protocols mght be in the next

coupl e of years?

DR. BOSE: Al'l right. | -- so there's
t wo cat egori es of devi ces in this case,
infrastructure and what we'll call client devices,

whet her they're in your hand, fixed |ocal devices
or even in a car. And the technology track varies
on the two cases.

On t he infrastructure si de, t he
technology is basically ready today. There are

| ess constraints in ternms of power and size that
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make it feasible to inplenent these systens in
infrastructure devi ces today.

Now the cost isn't necessarily all that
| ow at the nmonment, but this is really a chicken and
egg problem For exanple, to do the kinds of
things we're tal king about, and maybe not just in
one band but across bands. Li ke maybe you'd want
to ook at the 900, the 2.4 gig band, and the 5.8
band and be able to grab the chunk you wanted at
the tinme for the application you wanted. wel I,
that requires a very, very agile front end.

Now technically, there is no rea
barrier to building those front ends, but business-
w se nobody is going to invest the 20 to 30 mllion
dollars required to build one of these chips,
because there's no market where you can currently
use it, so the technology is ready. There needs to

be the incentive for people to see there's a market

for this, and that the rules will allow us to use
t hese. Not only allow wus, but it wll Dbe
preferable to do it, in order to push the

t echnol ogy al ong.
On the hand-held side, things are
further out because power dissipation is a nunber

one factor. I nherently, when you build a device
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that's nore flexible, it's going to take nore power
than something that's single function. Okay?
Anything that's single function you can always
optimze for one purpose and neke it |ow power.
But | think in three years, you'll start to see
sone devices and certain applications, and in five
years the technology will be viable for things |ike
cell phones.

MR. LEARY: May | make a brief comment?

DR. MARCUS: Yes.

MR. LEARY: To expand, | think it's

inportant as we get started here to kind of

establish sone definitions as I -- at least as |
perceive them |"ve read all the coments from
everyone, at least on this particular panel, and

nost of them center around the concept of wreless
as br oadband.

Il think it's very, very inportant to
recogni ze, as Vanu just comented, that there's
infrastructure and then there's client devices, or
as what we m ght say, the last mle versus the | ast
hundred feet. And it's inportant for people to
recogni ze that those two technologies, as they
exi st today are -- although they have, share a

| i neage, they're extrenely different at this point.
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And it mght surprise people to know that in the
w rel ess broadband base where you're doing |ast
mle, <creating coverage over a broad geographic
area, that there is not one conpany today that uses
W - fi based technology in scale wthin their
technology to do this sort of thing.

Qur's, maybe, is relatively close, but
you have Proxims Miltipoint, Tsunam , M nd Breeze
Access and many, many others out there in the
mar ket pl ace, and none of these are w -fi based.
And it's inportant that we don't get maybe carried
away thinking that that is the predom nant, you
know, technical savior out there for unlicensed
that exists in probably its best application in the
| ast hundred feet, whether that's in a public |and,
or in soneone's, you know, private networKk.

DR. MARCUS: All right.

PROF. RAC So the coment | want to
make is that as services get deployed and the
upt ake goes up, it'll be inportant to keep in m nd
that there'll be conpeting systens that you'll need
to sinultaneously collaborate and conpete in this
space. And | want to sort of make sure that the
rules that govern the fornms of collaboration that

are allowed in the Part 15 keep up wth the
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increased sophistication of how these things
happen. So, for exanple, right now if I'm not
m st aken, 15.247.8 prescribes exactly what kind of
frequency hopping you can do, and what kinds of
frequency hopping you cannot do, even for the
express purpose of avoiding collisions. | think
these sorts of things have to revisited if it turns
out that there are nore higher |evel notions that
all ow for open conpetition between conpeting space.
I think we have to remain open to that.

DR. MARCUS: Let me ask Dudley one
guesti on. You nentioned the problem you have with
ant ennas. As the only one on the panel who
actually operates these systens commercially, are
there any other regulatory problens that the FCC
m ght be able to fix?

MR. FREEMAN: I think one of the fine
poi nts t hat we have to establish ei t her
i ndependently or through the FCC, sonetines our
dat abase and registration situation so that all the
pat hs that are put up around the country, there's a
dat abase you can go to and try to coordinate. It's
very, very inportant that we do it today. And |
think it's inportant to do it today before we open

up nore bandw dth, because it's even going to be
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twice as bad as it is now.

Vhat we're finding is we go out and do

frequency coordination. We coordinate with our
tower providers. We coordinate the entire path
once it's engineered. There are many, we'll say

cowboys out there who just point and shoot. And I
think it's inportant to get the manufacturers
together with the custonmers or with some type of
coordi nation protocol, whether it be wth the
W reless Conmunications Association, wth soneone
| i ke Consearch or one of those organizations, that
can pull together or take this information, put it
into a database so people aren't stepping on one

anot her. And | think it should be done sooner.

DR. MARCUS: Okay. Pierre, and then
we'll go to the audience.
DR. deVRI ES: Yes. I mean, to pick up

on this point coordination, one of the reasons why
we' ve been very interested in the space is we | ook
at the broadband networking to the hone situation,
and we feel that we need to find additional ways to
provi de broadband capacity. So one of the things
that | think was pretty comonly nmentioned in the
previous panel was it was good to say let's do

networ ki ng, let's do packet networKking.
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And once we start thinking about that
problem the question arises well, you know, what
situation are we in, and where are we going? And I
think where we are now is that the FCC in I|arge
part, | think, assunes that the devices that
radiate are dunb, nore or less. So essentially you
say what are the characteristics of this device,
and so we'll set the characteristics of its device,
and then when it's out in the field, we're done.

VWhat's changing is the devices are
becom ng snmarter. They have nore and nore
processi ng power, and they can, in fact, react to
the situation they find thenselves in. " ve
actually spoken to sone vendors who are inside each
of their little access points building databases of
the environnment that they find thenselves in, and
what the other radiators are, so that this kind of
coordi nation, t here may be centralized
coordi nati on, but t here al so needs to be
coordi nati on everywhere.

We have these smart devices. We need
to get to a point, or we need to have part of the
park open to devices that work well together. And
that they actually take into account what else is

out there.
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The reason why we have to do that is
that it's not just, you know, systens where there
are adm nistrators. WE're very excited by what's
happening in 802.11, and one of the things that we
see thee is that it's custoners, citizens going out
and putting their nmoney on the table, and buying
their own devices. They build their own networks,
and in sone cases, there are admnistrators, but
t hese people are volunteers. And over tine, if
we're really going to get adoption of these
technol ogies, you need to be able to go to, you
know, the retailer of your choice, buy the device,
bring it honme and it will just work together wth
all the other devices that are out there. And in
order for that scenario to play out, and we think
it's essential that we enable that, we need to have
smart behavi or. W need to get onto the Moore's

Law curve of these devices.

DR.  MARCUS: Ckay. Thank you very
much. We'Il now take questions or statenments from
t he audience. WE're wlling to be a Ilittle
flexible in the subject matter. W wi sh that you,

within reason, try to keep it so this general
guestion of what type of rule changes m ght be

needed either to enhance Part 15, or to enhance the
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protection of systens from Part 15. And pl ease

give your nanme and affiliation at the beginning of

your statenent, and we'll start in this corner.
W'l try to alternate sides.
VR. SNYDER: | f I could ask the

question | asked before. \What is the FCC doing in
rel ation to coordi nati ng possi bly GPS and
Unlicensed Spectrum to have variable power |evels,
directionality, so that if you're in a rural area,
you're not stuck with the limtations of the power
levels of wi-fi and whatnot? |[Is that an issue on
the table?

DR. MARCUS: Well, fortunately ny boss
woul d |like to answer that, and |'m sure he has the
ri ght answer.

MR. THOVAS: Yeah. |'"'m Ed Thomas for
t hose of you who don't know me, Chief of the Ofice
of Engineering and Technol ogy. Your question --

the way | read your question is, what are we doing

to take advantage of the fact that the spectrumis
not heavily used, say in rural areas, and npre
heavily used in metropolitan areas?

MR. SNYDER: Just to nodify that, we're
tal ki ng about a specific coordination probl em using

the intelligence of the satellite to coordinate
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with your S-Shield system so it's --

MR. THOMVAS: Well, let nme tell you what
we' re consi deri ng.

MR. SNYDER: Yeah.

MR. THOVAS: Okay. First of all, the
direct answer to your question, are we specifically
| ooking at GPS to do that? The answer is, we
haven't thought of that yet, and now we have,
because you described it. What we are | ooking at
is the possibility, and please underline the word
"possibility", and it says, shall we have different
rules in different geographies, albeit, because of
t he denobgraphics. There's a |ot of spectrum
available in the mddle of a cornfield in Iowa, as
conpared to downtown Manhattan. And obvi ously,
downt own Manhattan is probably nore congested than

sone places out at the end of Long Island, so we

are considering that. How you do the |ocation, we
haven't gotten that far yet, so all | could tel
you is, it is under active consideration. It's

bei ng addressed by the task force that Paul heads
up. Okay?

DR. MARCUS: As one who also read th
coments, those of you who read the poor guy from

W sconsin who was trying to get data back from his
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rural |ake. \When | get away from underneath this,
it turns out Part 5 licenses, which we're going to
tal k about next sessi on, can be used both
experiments in radio technology, but also for
experinments in support of other things. And the
answer to the poor guy in Wsconsin, can he get
nore power for it, and his particular way of doing
experinments is, we believe he can apply for a Part
5 license. And for that particular narrow case, |
think we've found a near-term solution, but that
doesn't solve the nore general problem But we've
noticed in the coments, a |lot of people raised
that, and it certainly is getting some attention
now.

Okay. A question on this side. One on
this side. Okay. A question on that side.
Nobody can think of any way to inprove Part 157

MR. LEARY: Have people obey the rules
as they exist. That's the first step.

DR. MARCUS: Okay. My coll eague, John
Reed, who was here earlier, he left. But | guess
maybe no need for him to stay because everything
he's done was very good. All right. Vanu.

DR. BOSE: Yeah. | have a comment that

gets to your initial question, which was, you know,
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are there -- do the Part 15 rules sort of preclude
the introduction of certain new technol ogies or
services? The answer is absolutely yes, but it's
i nportant to know what they are, and know whet her
we want to deal with themin Part 15.

Fundanmentally, there's two kinds of
services that Part 15 does not deal well wth. | f
you need service t hat needs guar ant eed
avai lability, so public safety comunications, you
woul dn't want to do that over Part 15, because in
an emergency everyone else is going to turn on and
you can't guarantee any m ni mum bandw dt h.

The second that it doesn't do well wth
is if you have a system that requires guaranteed
m ni mum | atency. Ckay? There's no |atency
guar ant ees. There are certain ki nd of
conmuni cation you can't do or control, but for data
networking, for a lot of things |I|ike cordless
phones it works fine.

Now interestingly, there was a |ot of
di scussion about the Internet in the first panel,
and those are the same two kinds of comrunication
that the Internet doesn't actually deal all that
well wth. Anyone who's tried doing |Internet

tel ephony knows there's certainly no guaranteed
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m ni mum | atency, but it kind of works nost of the
time, so the same way your cordless phone kind of
wor ks nost of the tinme. And, you know, there are
certain applications where guaranteed availability
is required, not only public safety, but for the
peopl e who have | arge revenue paying custoners who
want to do that.

And so, the existing Part 15 rules
woul dn't incorporate those kind of services very
wel | . You'd have to go to a different set of
rules, and | guess | want to throw open the
gquestion is, do you think it's possible to get a
set of rules or an etiquette that could -- does one
size fit all?

DR. MARCUS: Art.

MR. REILLY: Okay. 1'd like to conment
on an earlier point first, and mybe come back to
t hat . Wth regard to the discussion about, you
know, the rules and the adequacy of them wth
respect to registration, | just would point out, I
think one of the great successes of the wrel ess
land is due to the visionary drive of the FCC in
recogni zing that by having unlicensed, and putting
it in a position where you could innovate, but

you've also provided the user with an opportunity
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to neet their needs with a mninmum of overhead
associated with the purchase, the registration, et
cetera, of the product is very inportant. And as
we've talked about in the first panel and this
panel, 1 think everyone sees the benefit of noving
in a direction towards having, you know, etiquettes
of some sort in order to, you know, inprove
mtigation techniques. So | think the technol ogy
is driving us, you know, away fromthe interference
issues, and so issues of registration and other
techniques like that that would provide either a
barrier, an obstacle that the user would have to
consider in making a purchase is one that | would
not favor, but rather to build on what we already
have and to try to | ook for new opportunities.

In fact, | think as we | ook, you know,
at additional spectrumthat the FCC is considering,
we may need to |ook to see whether we can extend
that innovation that the FCC has introduced by
perhaps having, you know, licensing rules that
provide the same sorts of opportunities, where
there is a mninmm opportunity or expectation of
interference, where you go to processes that are
l'i censed, but have a nuch nore expedited process.

So | think we'd be noving in the wong direction if
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we're looking to, in fact, register or license with
regard to the spectrumthat we're currently talking
about. Thank you.

DR. MARCUS: Anyone else on the panel?

Dudl ey.

MR. FREEMAN: | think that registration
is inmportant because we're finding as we build out
t hat standard conponents that are being bought off
the shelf are being modified by, shall we call
underground anplifier manufacturers. | think M ke
and | have a discussion about this many tinmes where
people go out and buy a much bigger anplifier and
stuff it into a Pringle's can, and bang, they're
radi ating the entire nei ghborhood much further than
t hey were supposed to under the rules of Part 15.

By registering them know ng where
they're located and where they' re operating makes
the system work a |ot better, whether it's done
outside the FCC, or whether it's done wth an
outside association like the Wreless Association
and/or it's done between the manufacturers, nmakes
it a lot easier.

MR. LEARY: Wth respect to
registration, you know, it's sonething that, you

know, we tossed around quite a bit. W try to
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identify our own operators out there, and even
t hough, you know, we sell to them the nearest we
can cone up to is okay, there are sonmewhere around
600 of these guys. How many each of them have in
their own network is hard to say, anywhere from a
coupl e of thousand down to two. But we think there
is a case that can be made, not for licensing, but
having some sort of requirenment that people that
are operating for-profit net wor ks decl are
t hensel ves.

" m not tal ki ng about people, you know,
at their home, or schools, or whatever, but people
operating for-profit networks should have maybe
sonme requirenment. There is no right to use a
spectrum in a business, perhaps it's a privilege,
that they should have some neans of declaring
t hensel ves, maybe lat |longs of where they have
their wirel ess pops out there, and maybe the nature
of their equi prment , and that goes into a
centralized database. Maybe one that's public
friendly, so the public can access it in terns of,
perhaps, finding service, so there are different
ways that you can structure that. But right now,
we're trying to solve a problem which no one is

able to quantify or entirely qualify, and that's a
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pr obl em
DR.  MARCUS: Wul d the governnent add
value to this, or could -- industry want to do it?
Could the industry just do it itself?
MR. FREEMAN: The question is, i's

getting everybody in the industry to want to do it.

So you have to -- | think the FCC has to set the
t one.

MR. LEARY: I think it could be done

under -- you know, it could be done under contract,

perhaps, with very little --
DR. MARCUS: Okay. We're about to go

to the next topic, but does anyone in the audi ence

have comments on this particular -- on these
issues? | will go over -- soneone --
MR. SNYDER: A gener al spectrum

etiquette issue, it seenms to be that the world's
great innovator in Unlicensed Spectrumis the U S
Mlitary right now, and with their software-defined
radio, as | wunderstand it, they've got a zero to
gi gahertz type of device. And, of course, when
they go to Iraq and other countries, they don't
have a license, so they go in and opportunistically
use Unlicensed Spectrum where they need it. And ny

guestion to the panel is, are there any |essons
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from what the U S Mlitary is doing very

creatively in wusing Unlicensed Spectrunf Of
course, a very different nodel than what we're
t hi nki ng about here for us. And in particular, why
not take their software-defined radio and say hey,
that will be our unlicensed device. It will go up
and down every unused, you know, unlicensed thing,
and this is the type of thing we'll use. Are there
any lessons fromthe US. Mlitary for us here?
DR. NEGUS: Yeah. There certainly are.
In fact, when | met Paul was he gave a
presentation on that exact project at DARPA and the
research that they're doing. And nmy coment to
Paul, the first time I nmet him was, you are doing
exactly what my custoners want to buy. There is no
guestion that that is exactly the device that we at
any of the comrercial wreless |and manufacturers,
or outdoor equipnent manufacturers, that we can
build that. We don't necessarily can build it in
every way, shape and form today, but Mbore's Law
means we build it in two years, four vyears, siX
years, have better and better characteristics,
cheaper and cheaper. So what is holding us back is
we are not the US Mlitary where we can

unilaterally say gee, | have found -- | amin rura
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Wom ng, and | found 800 negahertz of spectrum here
that | can use at this instant in tinme. 1"l just
go ahead and do it. OCkay?

That's what's really holding us back,
and that's really the regulatory breakthrough,
because the technology is going to be able to
exploit all the dinmensionality of the spectrum
access issue, the ones that | discussed earlier.
So what we need is a change from the FCC from
regulating frequencies to regulating spectrum
access, and that neans regulating across these
various dinmensions, including tinme, space, spatial
orientation, geography, frequency, and codi ng.

DR. deVRI ES: Not only do | think we
need to learn fromthe U S. Mlitary, | think, you
know, we need to find a way to work with, and live
with the US. Mlitary. There was a lot of talk
this nmorning about, you know, do you need extra
spectrum and if so, where are you going to find
it? And the 5 gigahertz band there are
opportunities there in the mddle of the band to
use the spectrum where there are mlitary uses.
And a nunber of people are trying to understand in
detail what the mlitary's requirenents are there,

what kind of interference they're worried about.
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And there are definitely indications
that the kinds of things we talk about in terns of
spectrum Etiquette, seeing what's there, and if
there's sonething that you wll interfere wth,
backing off will, you know, address those issues.
But it becones nore interesting than that too,
because the DARPA projects very often talk about
mesh ad hoc networks, and these are the kinds of
net wor ks where, you know, sonmebody turns up with a
radi o. It finds all the other radios, and it
pl aces nicely together with them which sounds a
ot like the problem that consumers have when they
buy radios, and the problem that consuners have
when their neighbors have radios, or mcrowaves, or
ot her things. Which takes us to the issue of, you
know, what is the role of the FCC in these kinds
of , you know, unlicensed bands.

I  think not only should it be a
guestion of al | owi ng unl i censed bands for
experinmental wuses to find new technol ogies, but
al so we should be experinmenting with new ki nds, new
permut ati ons of how people are allowed to use the
bands. And specifically for data networks, if we
said that there was a kind of what we're calling

it, license by conpliance where, you know, packet

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

147

data networks woul d operate, that m ght be able to
all ow neighbors to play well with each other, not
have to worry about rogue cheap mcrowaves or
what ever the red herring of the day is.

DR. MARCUS: All right. It may be that
we've driven all the hardcore license people out of
the room and everyone thinks unlicensed is
wonderful, so let nme raise a variant of this
guestion about the mlitary radio. Mlitary radios
are in an uncooperative environment, and have to
figure out what's going on. And if they make a
m stake and land on say an Iragi frequency, it's
not the end of the world, because if you're
shooting at them who cares if you land on their
frequency occasionally.

And on the other hand, if you are a
licensed user in an adjacent band, an occasional
accident is a lot nore annoying, so could the panel
say sonmething about the ability of radios to
passively figure out what the holes are and the
reliability. However, al so in t he civil
envi ronnent, you don't have to be purely passive.
One could have radios that instead of |ooking for
hol es passively, have nore interaction with other

users to find the hol es.
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MR. STEVENSON: Yeah. I'd like to sort

of anmplify what Kevin was saying. | had a briefing
at DARPA |ast Friday, and was very pleased to see
the work that they are doing there in this
opportunistic flexible use of spectrum It
resonated very, very well with the sorts of things
that | EEE 802 suggested in our comments, and |
think they were pleased to see that, you know, we
wer e thinking along the sane |ines.

They're looking, | believe, to avoid
conflicts between non-governnment use and gover nnent
use of the spectrum by wusing this sort of
technique, as well as doing their opportunistic
thing in some foreign battlefield where they have
to go in and set up, you know, networks with no
setup tinme, and find the holes where they can |ive.

Part of the problem again is how do you
deal with the incunbent |icensed users who feel
that they have a property right to keep you out?
The Comm ssion ultimately, | think, wll have to
mandat e that these |licensed users accept this sort
of an wunderlay and efficient use of wunutilized
spectrum And it sort of also plays into a
guestion that you asked about how do you deal wth

| egacy receivers?
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I don't think that in the sort of

envi ronnental direction that |I'm suggesti ng we need
to go in, that you can go permanent, you know,
forever protection to all of the existing |egacy
t echnol ogi es. And | would not suggest that vyou
pull the rug out from under people that have nade
an investnment in things, but things get replaced
with some, you know, wuseful Ilifetime replacenent
cycle. And the Comm ssion could provide sone sort
of incentives or nmandates, perhaps, that would
require incunbent wusers to effectively upgrade
their technology, and be nore robust, and nore
cooperative, and nore efficient in their use of the
spectrum And this together could pronote nore
shari ng.

DR. MARCUS: One nmore coment from the
panel, and then we'll go on to the next step of
t opi cs.

DR. BOSE: Yeah. l"d like to foll ow up
on actually your response to the original question
on the mlitary software radio. My conpany is
actually involved in that project and, | nean, what
you described is the sort of ultimte vision, which
isn't there yet, but is certainly working towards

it. But | think Mke's point is right, that the
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way you want to use it in a comercial setting
versus a mlitary setting is different, but that
doesn't affect the underlying technol ogy.

The sanme basic technology can be uwed
with a different protocol or different etiquette to
serve the kind of commercial needs that you were
getting at, so | think the mlitary has done us a
favor there in advancing sone of the technol ogy
devel opnent. Now we need to figure out the
etiquettes and nake the rules such that these can

be used in the commercial environnment.

DR.  LUCKY: Okay. If there aren't any
nore questions, | mean, we ran out of questions.
It's just nmore of the same, and I'll get to you
back there in a mnute, if | my. But, you know,

I"'msitting here kind of confused.

The thing is that we' ve been talKking
about how there should be rules, but there should
be no rules, everything is changing. The FCC has a
problem is that they have to do sonething, and
we've painted a blank canvas here that nakes it
al nost inpossible to do anything, so I'd just Ilike
to get a |lot nore specific just for a mnute, if |
can, to kind of clear up ny own confusion.

Let's just suppose, as a thought piece,
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that we open up a new band of unlicensed, and that
you have to decide the rules this afternoon. And
the question is, and I'd like to ask everybody.
"Il just take a show of hands here for a mnute,
because there's a lot of intelligence in this room
What you actually would do if you were able to
create a new band this afternoon?

First questi on, we've all -- we've
heard that if people cooperate and adopt a
particul ar protocol or some sharing thing, vyou
could get nore efficient use of the band. Now t he
problem is that technology keeps changing, the
protocol s keep changi ng, and what m ght have seened
like a good idea this year, mght not be a good
i dea next year. So the first question let me ask
you all, would you mandate a particular etiquette
in your new band? Raise your hands if you woul d.

MR. STEVENSON: I would encourage the
use of industry standards as the basis.

DR.  LUCKY: How do you encourage it?
Look it, you've got to actually do sonething. The

band is going out there, you know. You can mandate

it. I don't know how you can encourage it, but
nobody would mandate an etiquette. Is that
correct?
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DR. deVRI ES: Ckay. So let me take a

crack at it. We haven't had enough disagreenent
here today.

DR.  LUCKY: That's what |I'm trying to
get here. Okay?

DR. BOSE: | think we got it.

DR. deVRI ES: So | think the first
thing that would be worth doing is to say yes, we

shoul d have sonme specialization in this band. I

woul d say, since |I'm going to make the rules on
this band, | think what we need nmore of s
br oadband data networking. And so, |I'm going to

say in this particular band, what we're going to do
is, we're going to say, let's say this is reserved
for packet data networks, number one. So no nore,
you know, blasting TVs, you know, no baby nonitors,
et cetera. So the second thing I1'd say is we are
going to define some rules in terms of how devices
get access to that spectrum

The things that already are show ng up
in the industry, both here and overseas, are very
sinple practices |like dynam c frequency selection
and transit power control. In fact, the playing
ni ce together issue is not the industry disagreeing

with each other. It's the industry not being able
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to deal with other people who are not in that
process responding to that, so | would say that.

What | would not do, and what |'m very
wary of 1is saying we are going to specify a
particul ar protocol at, let's say the medi um access
| ayer that would actually say, you know, |'m making
sone decisions about what applications, so you
could make a decision about the MAC I|ayer that
woul d advance as, let's say, real tinme strean ng
but create other problems with, let's say, |atency.

So | wouldn't actually be that specific, but |

think if you said dynamc frequency selection,
transit power control, packet data networks, then
you woul d have sonmething to begin wth.

DR.  LUCKY: Packet networKks. Okay.

O her comments on that?

MR. LEARY: Yeah. I don't -- 1 nean,
maybe | don't think it is all that conplex.
Eti quette <comes into play when you have an

envi ronnent where people don't necessarily play by
the rules that even exist. | think if you had --

here's a new band. Let's nake it, you know, under
one gigahertz sonmewhere. Qbvi ously, we have to
take into account the physical realities of the

spectrum
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I think you have a couple of very
sinple rules like |I've already touched on and Kevin
has, where you take in the spatial dinension, you
take in the tinme domain, you take in the spectral
efficiency, and all --

DR.  LUCKY: We're not getting sinple
any nore here.

MR. FREEMAN: But , Paul , I t hi nk
actually it is sinple.

DR. LUCKY: Okay. Fine. Let's --

MR. LEARY: From a manuf act uri ng
standpoint, | nmean, we already do automatic transit
power control, things |ike that. But the problem
is, you know, that listens to all the other noise

out there, that other system so you if you have a
packet - based piece of spectrum that's based for,
you know, broadband data, perhaps, that elinm nates
a lot of stuff out of the equation. And then if
you make it with these very ratio-based rules, then
the vendors are able to devel op product where there
really virtually is no limt in terms of the kind
of efficiencies and the kind of inprovenents we can
see. And then you do that, and then nmybe this
etiquette is not so necessary because the radios

are doing it thensel ves.
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DR.  NEGUS: Yeah. | agree. | think

that you -- as manufacturers what we want is nore
of everything. Okay? W want nore bandw dth, nore
power, nore flexibility. And you sinmply need to
incentivize us to do the right thing, so again, you
get back into power. EIRP, if you give us nore
EIRP as a function of --

DR. LUCKY: You're it this afternoon.

DR. NEGUS: Yes. Yes.

DR. LUCKY: You're giving nme nore
power. Part 15 is out.

DR. NEGUS: Yes.

DR. LUCKY: You're giving nme nore
power, and what about the rules --

DR. NEGUS: Well, let's take a specific
band, 54.70 or 57.25, which is a petition in front
of the FCC right now. If we were to say we're
going to allocate that band for unl i censed

communi cati ons, how would we wite the rules? I

believe --

DR. LUCKY: Well, I"'mletting you wite
t hem Okay, so you're going to raise the power
limt. And what about the directivity, or are you
goi ng --

DR. NEGUS: Yeah. So that's what | --
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| would take up on Patrick's point. | woul d nake
that the power limt is -- and we can argue over
formula, but at the end of the day it's not
conpl ex, because as manufacturers, once we know the
code, the formula, we know it. So the fornula
woul d be reward you for spatial orientation. It
would reward you for transmt power controls, that
is using only the power you needed. It would
reward you for dynamc frequency selection for

getting on the band, a channel, only when that's --

DR. LUCKY: You nean reward, you get --

DR. NEGUS: You woul d get nor e
bandwi dt h.
DR.  LUCKY: -- nore power if you use

dynam c frequencies.

DR. NEGUS: Correct. If you use
transmt power control, i f you use spati al
orientation, i f you use hi gher efficiency

nodul ati on, all of these factors.

DR, LUCKY: So the incentive always
woul d be nore power that you' re all owed.

DR. NEGUS: That's what we al ways want.

DR. BOSE: Now, but that -- okay.
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Good, we have sone di sagreenent.

DR. LUCKY: Okay. Good.

DR. BOSE: So, okay. Let me -- |I'm
going to answer your question by putting up a
strawman of what | would do with that band.

DR. LUCKY: Okay. You're it.

DR. BOSE: Yeah. So fundanentally, you
know, there's a band, and | --if 1I'"'m the
Comm ssion now, |'m not onmniscient enough to know
what the best use is. And | certainly don't know
what the best use is going forward in the future,
but | know people are going to want to use it. And
|  know that to some reasonable degree, they
shouldn't interfere with other people, so what |
propose is you have a band, and you're able to go
licensed, for Jlack of a better term for ten
m nutes, ten days, ten hours, for a certain
geographic location any piece of that, subject not
to an etiquette, but certain rules. And the rules
-- the key thing with the rules is the Conmm ssion
has to set not only enission standards, but m ni mum
recei ver standards, because that's the only way you
can deal wth increased background |evel which
you're going to get from these systenms, SO

propose the follow ng.
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For any chunk of band that you're going
to limt in nmy new band here, you have a limt on
t he bandwi dth, and you pay for that nmuch. You have
a limt on the power you can radiate in that
bandwidth, and a limt on the absolute out-of-band
em ssions going out as a function of frequency.
That's the emtter limtations.

On the receiver side, you're going to
say |look, you can work in this, but your receivers
have to tolerate a certain amunt of background
noi se, a certain anmount of co-channel interference,
a certain amunt of adjacent channel interference.

That's it.

Now by setting that rule, my em ssions
paramet ers guarantee that the guy in the next chunk
of band over, is his receiver is doing what |'ve
said it needs to do, ny emssions won't interfere

with him and vice versa

Now within that, | have this chunk of
spectrum If I want to do a data network, that's
fine. If | want to do voice networks, that's fine.

Wher e does the spectrum --
DR.  LUCKY: So you're not going along
with this data network stuff.

DR. BOSE: well, no. ' m generally a
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fan of data networks, but there are many types of
data networks, and there are certain data networks
t hat have QRS guarant ees. There are certain ones
that allow |ower |atency. There are ones that
all ow wi der bandwi dth, so there's no one sol ution.

Fundanentally, everything is data, and
it's how you use it, but | would let the market
decide, and let the people deploy what they want.
G ve them the spectrum to use. Let them pay for
it, or license it, however you want. Make sure
they don't interfere with other people, and |et
anyone else do whatever they want next to them
subj ect to those sane rul es.

DR.  LUCKY: Okay. So you're really

addi ng the el enent of receiver regulation in your -

DR. BOSE: | think it's essential.

DR. LUCKY: Very interesting, yeah.

DR. BCSE: Yeah, because, you know,
otherwise you wind up wth the UHF TV again.
Ri ght ? VWhat |imts the efficiency of UHF TV is
t hose | ousy receivers that --

DR.  LUCKY: Now in your band are you
going to do what Kevin suggested, have incentives

for people with drective antennas and stuff |ike
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t hat ?

DR. BOSE: | would like to see the
incentives conme in in the market, so I'm going to
pay for that spectrum |lease it for -- even if |
lease it for ten mnutes. And the anount | pay is
proportional to what |I think the use is. And gee,
if I can get nore calls and nore data through, I'm
willing to pay nore, so there's -- | would like to
see the weconomc incentive be there for nore
efficient spectrum yes.

DR. LUCKY: Who would you pay?

DR. BOSE: So there's two ways to do
it. The one is, people license bands, and then we
need secondary markets, fluid sub-Ilicenses, a
spectrum market, so you pay whoever the current
hol der is.

Anot her way, which I'mnot as big a fan
of is, it's the FCC. And you keep going to sone
central server and paying them a few nickels every
time you want to get a chunk.

DR. LUCKY: | think one of the problens

there could be transaction costs, if you get --

DR. BOSE: Yeah, okay. There are
al ways transaction costs, but | think there's two
conponents to that. And the big one today is
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really in figuring out your legal liability if you
interfere, et cetera. | nean, what | heard in sone
earlier neetings was that the biggest transaction
cost is just getting the lawers into the roons for
both conpanies to figure out if we trade the
spectrumor let you use it, what's our liability.

DR. LUCKY: It's a real cost.

DR. BOSE: But now, if you limt the
receiver and transmtter, as long as you abide by
those, you've limted your liability. And | think
yeah, transaction costs are high today, but there
are plenty of nodels. | nmean, let's go right to
the stock market. Well, why shouldn't we think of
this as a conmmodity |ike stocks, where transactions
can beconme very low? They m ght not be | ow on day
one, but they should be able to get there, if
demand for spectrumis there.

DR. LUCKY: Okay. Let nme open it up to
t he audi ence. You' ve got this band this afternoon.

Anyone have a proposal what they want to do? In
t he back.
MR. REED: Yeah, David Reed, Reed.com
| think the crucial thing that | would do, and |I'm
very much a fan of letting the market decide what

it's going to do with it, but the crucial thing
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that enables a market to decide is the ability to
change its mnd. And so, the single primary thing
| would do is require that the radios in that band
be cognitive. And the definition for nme of
cognitive is an extension of +the idea of a
software-defined radio, so that they can, over
time, adopt new etiquettes that work better than
the old ones that di dn't work very well.
Certainly, the first draft will be wrong.

And second, they have the ability to
sense a nmuch w der part of their environnment than
just the signals they're trying to receive, soO in
order to enable all of this stuff we're talking
about, you've got to have receivers that can, you
know, bond to what's going on, that enable the kind
of etiquettes to work. So the key thing here --

and then the other thing | would require, which is
sort of nunber two that this enables, is network
cooperation; that is, that it should be legitimte
and required that you mnimze your emssion by
what we call cooperation gain, which is the notion
that through repeaters, or coding, or whatever, you
jointly use the m nimum energy possible to get al
the signals of all the participants, rather than
havi ng conpetition on a point-by-point basis.
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You know, one of the flaws with sonme of
the traditional etiquette things are they're
centered on one node doing what's good for it, and
that's an unstable econony, even when you put a
mar ket framework underneath it, because it doesn't
i ncent cooperation. So what you've basically got
to do is say that the etiquettes which m ght be
depl oyed by consortia or groups of users, you know,
need to be changeable over tine. That's the
software-defined radio part, and auditable by
outside parties to see if they're doing the best
they can, or are --

DR. LUCKY: Ckay. So you've got a new
band call ed the cognitive radi o band.

MR. REED: Right.

DR. LUCKY: And it's the certain basic
policies that people nust adopt to use this band,
and one i s cooperation.

MR.  REED: Ri ght . And the way to
enf orce cooperation IS a mar ket means of
cooperation, which is basically that if you don't
cooperate, you don't get to join these |large
beneficial networks, and you're left out in the
col d.

DR. LUCKY: So the FCC decides if
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you're playing by the right rules wth vyour

cognitive radio?

VR. REED: No, the other -- the
networks are allowed to, for exanple, refuse
service to you. So if some network is, for
exanpl e, providing --

DR. LUCKY: Who is the network here?

MR. REED: A network is a collection of
nodes that decide to cooperate, operate on
cooperative protocols. We know that good networKks
tend to have increasing returns to scale, and so

there's a strong incentive to cooperation built

into the network. And if those networks have
access to such things as the public internet. In
fact, if they have a say, you know, a collection of

T3s distributed around the city, by nerely refusing
to provide Internet access, they create a huge
di si ncentive for non-cooperation, so | think we can
use the networking level to incent cooperation
wi t hout very nuch FCC i nvol venent.

DR. LUCKY: Yeabh. TCP is such a great
exanpl e of that kind of thing. Anyway, comrents?

MR. LEARY: What ever happens,
cooperation, etiquette, predomnantly it needs to

be something that's done electronically, because
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there's -- and here's a point I'm always big on
that very few people, especially in the -- 1 don't
have the burden of a Ph.D.

Sociologically, things are done very,
very different in unlicensed as they are in the
i censed community. You've got to account for the
way people use technol ogy. And in the unlicensed
space, you are always going to have a | arge degree
of cowboys out there, whatever extent. So
cooperation, etiquette, all these things and, you
know, playing nice, if they require people to do
these things, it's not going to happen very well.
Predom nantl vy, it has to exist within the
technol ogy itself.

DR. BOSE: Are you talking about

cowboys within the rules, or cowboys that break the

rul es?

MR. LEARY: Cowboys that break the
rul es.

DR. BOSE: So people who use 5 watts in
the --

VR. LEARY: I n t he unl i censed
community, it's chronic. And it's just the way

it's always going to be, because it's human

behavi or.
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DR. BOSE: Is it a problenf Who' s

getting hurt?

DR.  LUCKY: |'ve got to say sonething
on the other side nyself. | mean, | think you can
concentrate too hard on the idea that people could
break the rules, because | think the predom nant
manuf acturers of equipnment will play by the rules.

And that occasionally, you get sonmebody who
doesn't, and make an exanple of them And | just
woul dn't personally --

MR. LEARY: It's not the manufacturer

It's the inplenmenter.

MR. FREEMAN. How do you catch thent

MR.  LEARY: The manufacturers |'m not
worried out. It's the inplenmenters.

MR. FREEMAN: How do you catch them if
they're not registered, and you don't know where
they are?

DR. LUCKY: well, | rmean, | just think
you can over-enphasize that as a problem Let ne
go on, just personal opinion.

MR. CRAI G Andrew Craig, W rel ess
Communi cati ons Associ ati on. Picking up on this
| ast dial ogue, but also the original question of

the imaginary rules for the new band, a quick
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conment and a questi on.

I think it's very significant I n
listening to the discussion that the two, or two
representatives of the outdoor last mle comunity,
a |leading manufacturer and an operator, are both
trying to focus the attention on a distinction
bet ween unlicensed and registration. And for one
thing, | think that brings out the value of this
ki nd of wi de ranging discussion, but the question
is, how do those who are primarily in the software
arena, or indoor arena, think that that would play
out? Again, that distinction between sonme kind of
i dea of registration, so that people can coordi nate
in what will always be unlicensed bands?

DR.  NEGUS: Well, | can tell you for
starters, there is no coordination for nobile
devi ces. If what we're suggesting from the fixed
wreless side is that you're going to have a
national registry of coordination on fixed devices,
| think that's one solution to the problem I
think that self-organization and self-registration,
if you like, by cognitive radios that can do this,
is probably a better long term sol ution. | think
that's a short termview

But for nobile devices in the indoor
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environment in the last 100 feet, this is nonsense.

I mean, you're not going to coordinate them They
have to sel f-coordinate. They have to be able to
sense the environnment, and the technol ogy exists.
That's not the sane thing as saying that the
devi ces today, based on the standards that we have
today, they don't do that, but the technol ogy
conpletely exists. And I think what the FCC shoul d
be doing is incentivizing us, as manufacturers, to
use that technol ogy.

DR. deVRI ES: I'"d just like to pick up
on a point you nade, Bob, in terms of, you know, if
we create any rules, what happens to them as
technol ogy changes? And | think that's a very
interesting point, because there's always a tension
between a desire for stability, and a desire for
i nnovati on. It's |ike, you know, do you want to
pay | ess taxes and get nore services? Yes. It's
the same kind of thing, and so one of the things |

specul ate that may be interesting to do is when one

actually creates, you know, new experi nent al
unlicensed reginmes, or licensed in different ways
regimes, that one actually puts a tine limt on

them or a sunset on them

One of the things that's really comon,
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you know, in the PC world is that, you know, the
technology rolls over every few years. And, you
know, nobody really goes out and buys software for
a 286 | BM PC any nore. You know, what we do know
is that capacity and the ability to use capacity
wll grow It's interesting to conpare with the
spectrum because there's actually sonebody at
M crosoft who once said, you know, who would want
to use more than 256 kilobyte of RAM?  You know,
we're now up to machine shipping with a thousand
tinmes as much, so the rules that are created, and
it would appear as if in the short term in the
transition, there should be rules.

It should definitely be done in such a
way that there is sonme assurance for people who are
depl oying devices to conmply with those rules. But
then at a |ater date, there nmay be new ways of, you
know, operating the same spectrum Wich, in fact,
takes you to a question of backwards conpatibility.

Anything that's new needs to not break what went
before, but can do new things in new ways.

DR. LUCKY: Okay. Let me  just
sunmarize for a mnute now. The proposition was
that we have th is new band, and we were talking

about rul es. And some of the things | heard was
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first, you make it for data networks. That was one
proposition. Another -- packet. Yeah.

Then we heard a proposition that vyou
could incentivize behavior by giving nore power for
certain things that you could do here, |ike agile
frequencies and things |ike that. Then we heard
the idea of regulating receivers in this band.
Then we heard the idea of a cognitive band where
people bring -- you have to have a cognitive radio,
and we heard the idea of sunset clauses on this new
band.

Now does anybody have any ot her
suggesti ons about our new band? Okay. Over there.

MR. LAHIOUJI : Ahmed Lahjouji, FCC
Just on the issue of spectral efficiency, we should
be very specific as to what kind of performnce we
need these technologies that are going to be
conpeting in this new chunk of the bandw dth.
After all, the idea here is a better use of the
spectrum so we're going to say okay, if you want
to conpete here, this is the kind of performance
t hat you nust have.

DR.  LUCKY: So you would require a
certain |evel of performance efficiency. But

suppose that interferes wth other people when
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you're doing it?

MR. LAHIOUJI : wel I, when sonebody
tal ks about receiver design and all of those
i ssues, t hat pretty much t akes care of
interference. You know, that can be done at
mul tiple fronts. I'm focusing primarily on the
spectral efficiency, better use of the spectrum

DR. MARCUS: Wuld you have that
efficiency varied between rural areas, and urban
areas, and indoor areas, or would you have the sane
for everybody?

MR. LAHJOUJI : I'"m thinking along the
line of --

DR. MARCUS: | think that's the crux of
t he issue.

DR.  LUCKY: Wwell, that was actually ny
next question. And let nme go to Kevin, of course.

In your thing, would you give special allowance,
because you're allocating power in your band.

DR. NEGUS: Yeah.

DR.  LUCKY: Woul d you give people out
in the rural Nebraska nore power than people in New
York City?

DR. NEGUS: Yeah, absolutely. | think

you have to take geographic location into effect,
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but speaking as soneone -- | live at a ranch in
rural  Wom ng. As soneone who lives in a rural
community, | think it's -- that concept should go
far beyond just this new band. | think that if you

| ook at where we are, the spectrum is conpletely,

overwhel m ngly, unbelievably under-utilized, yet it

is illegal for us to do the |ogical thing.
DR. LUCKY: How would you define
“rural™ in your new band? | nean, how do | know

when you're qualified for this power?
DR. NEGUS: | think that this gets back

to the issue of the GPS, and doesn't necessarily --

DR. LUCKY: No GPS.

DR.  NEGUS: I know. I was going to
say, it doesn't need to be GPS, but | nmean the
point is, if you generally -- certainly with a

fixed system with a fixed wireless system you know
where you are. We use GPS in our fixed wreless
system - -

DR. BOSE: |Is the issue --

DR. LUCKY: How do you --

DR. BOSE: The issue isn't rural or
urban, the issue is crowded spectrum or not crowded

spectrum
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DR.  NEGUS: Exactly. And again, it's

sel f - organi zi ng.

MR. FREEMAN: You' ve got NTAs, you've
got BTAs. | mean --

PARTI CI PANT: I'"'m not convinced it
changes over tine.

DR. BOSE: | think you determne it by
-- the comment on the first panel was great, which
is the FCC should be nmeasuring what they're
regul ating. And, you know, not too many receivers
or people who are willing to cooperate and send
back information fromtheir local area will get you
a good picture of what's being done in the spectrum
in different places.

DR.  LUCKY: Okay. So your receiver
measures the power around it, and decides whether
it'"s in a rural area or not.

DR. deVRI ES: Yeah. Because, | nean
ot herwi se, you know, areas where ten, fifteen years
ago was forest. There was nothing there.

DR. LUCKY: So in this band the
receiver | ooks at sone integrated whatever across
the spectrum and decides whether it can use nore
power or not. And that's type-certified or

sonet hi ng.
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DR. deVRI ES: The way to think about

that is if you get from certifying by a set of
characteristics, to certifying on the kind of
behavi or. So the way in which you would certify
this device is you would put it, you know you
woul d put it through a bunch of tests and say, you
know, under these circunstances how does this
device behave? And if it behaves in the way that
it's supposed to behave, then it's okay.

DR. LUCKY: Certify behavior, okay.
Yes?

MR. REILLY: I'd like to just go back
to again to -- | think what was fundanmental to the
Part 15 was to establish some rules that allowed
for a lot of innovation, and didn't overly specify
what was being provided. There are lots of good
i deas that have been suggested, and |I'm sure at one
point in time all of them wll have some place.
But to think that you would establish rules that
specify all of this in detail at one point in tine,
and then have a technology be able to evolve, the
sinmplicity of it wth regard to unlicensed not
requiring the user to do anything but purchase,
install, operate and maintain, they have rul es that

were very sinple and fundanmental, that provide an
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envi ronment in which manufacturers conmt resources
to devel op products, know ng what that situation
was, recognizing what the interference would be
fromother situations initially.

Now we' ve tal ked about vari ous
mtigation techniques. Those wll be incorporated.

I think the panel has suggested manufacturers

cooper at e. It's to our advantage to conme up with
techniques that will, in fact, allow these things
to operate, so we'll make those deci sions

consistent with econom cs, nmarket, et cetera, and
t echnol ogy evol uti on. So I think if we mnimze
the amount that the FCC specifically specifies but
create an environnent that will be a |aunching pad
for this. That's the best that the FCC could --

DR. LUCKY: Well, let me translate this
into specifics. Wuld you buy his power?

MR. REILLY: The total power control,

TPC, that's --

DR.  LUCKY: Well, he's going to give
you al |l owances, incentivize the power. Woul d you
buy that?

MR. REILLY: I would think that would

be an option that the user m ght have with regard

to, perhaps, capabilities that mght be avail able
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DR, LUCKY: We're talking about the
rules for the band, though.

MR. REILLY: No, | would not put that -

DR. LUCKY: You wouldn't. Okay. Wuld
you buy the receiver regulation?

MR, REILLY: No.

DR. LUCKY: Okay. And wouldn't buy the
geography stuff?

MR. REILLY: When you say, |'m buying
it with regard to inputting into the rules, as
opposed to having standards bodies, having the
i ndustry collectively discuss the issues, identify
what, in fact, makes sense with regard to ways
going forward. And then the market w Il adjust
with regard to inplenmenting or not inplenmenting.

MR. LEARY: Wth respect to power in

the rural envi ronment, maybe |1'd have sone
di sagreenment here. I'"'m not entirely convinced.
Gve ne the lower band, ['Il take that over the
power because, you know, | can already do 300

square mles from a single location with existing
power in those areas where you can see your dog

runni ng away for two days. However, in npbst of the
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worl d, you know, the problemis --

DR. LUCKY: That's a good criterion, by
t he way.

MR. LEARY: It's a problemof --

DR. LUCKY: That's a good definition of
rural .

MR. LEARY: But seriously, it's a
probl em of foliage, not necessarily of power. And
also, in a data environnent you have to take into
account the reality of latency, so we could get
| ots of power. Okay. Fantastic, out at 60 nile
i nk, but then I've got, you know, a certain anpunt
of latency that's wunavoidable because of that
di stance, so give ne the |ower band. "1l take
that any time over the power.

DR. LUCKY: Okay. Over there.

MR.  SNYDER: Two related questions.
Earlier when we tal ked about beach front spectrum
and you could take Sahara Spectrum you know, high
frequencies as a contrast point. Does spectrum
Eti quette systematically vary based on frequency?
We've assunmed here that | think etiquette is sort
of honmogenous, regardless of the band, but are
there systematic differences?

I, for exanple, think the UNII Band is
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too high for a |lot of valuable unlicensed
applications. Your comment woul d bolster that, so
that's -- are there any systematic differences
based on frequency? And the second question is,
let's take spectrum below 3 gigahertz and above,
could you give nme a specific nunmber as to what
percent age of that spectrum should be allocated for
unl i censed? Wuld it be 10 percent wunder 3
gi gahertz, and 5 percent between 3 gigahertz and 30
gi gahertz, or would it be the sane spread equally?
You know, wth land, 90 percent of the federal
lands is, you know, on the other side of the
M ssi ssi ppi, on t he west ern si de of t he
M ssi ssi ppi .

Are there systematic differences as to
where this unlicensed spectrum should be allocated
because of, you know, etiquette related issues
around frequenci es?

DR. LUCKY: Ckay. Well, the answer to
your first question is yes, and the answer to the
second is 27 percent.

DR. NEGUS: Yeah. I'd like to re-
enphasi ze. Bob is correct, it is 27 percent.

DR. LUCKY: I think 27.5.

DR.  NEGUS: Presumably, when you say
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unl i censed, do you nean sonething |like the |ISM Band
or the UNIl Band, where unlicensed has a preferred
home? Let me rem nd you, under 15.209 you can put
unlicensed in nost places under 40 gigahertz as
|l ong as you avoid the places that are drilled out,
and as long as you stay at a very |low |level of -40
dBM per negahertz. But | think what you're talking
about is higher powers.

DR. deVRI ES: Yeah, | just want to --

yes. And | think, you know, to answer your first
guestion, or to address your first question, you
know, if | think here about, you know, a place
where  "unlicensed" has a speci al honme, or
essentially where, you know, there is no single
owner of the use of that band, | think the |ower
you go, the nore inportant spectrum Etiquettes or
sharing rules becone, because it pr opagat es
further. And so if you're up, you know, at a part
of the band where it doesn't go through walls, gee,
you know, do you really need it?

Well, actually in sone cases if you've
got thin walls, you live in an apartnent, yeah, you
pr obably do. But if you're, you know, down where
it goes for mles, you absolutely need those
t hi ngs.
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DR. LUCKY: Okay. | think it's time to

change gears. | appreciate the specificity that we
got to, even though everyone had a different
proposi tion about what should be done, so I'Il turn
it back over to M ke.

DR. MARCUS: Okay. Vell, let's be a
little bit nmore explicit. Dudl ey talked a little
bit about the antenna problens that the wreless
| SP community is having, and their desire to mx
and match antennas. W -- the current restriction
on antennas and cabling cones with the nore general
Part 15 devices, which include cordless phones,
renote control cars, and things |ike that where it
really doesn't make any sense to allow people to
put any antenna on it. So one question is, if we
were to -- if the wireless ISP industry is having
maj or problens with that, can they come up with any
better ways of allow ng other antennas, but that
keeps the intent of our rule, you know, the narrow
rul e.

But the second question, which is a
close cousin of that is, in 15.209, which | keep
menti oni ng, which allows unlicensed virtually
anywhere under 40 gigahertz, the current |evel of

500 mcrovolts per neter and -40dBM for nmegahertz,
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dependi ng which units you want, currently applies
everywhere from 960 to 40 gigahertz. Is that the
ri ght nunmber? |If it isn't the right nunber, how in
the world would we go around determ ning what the
ri ght number is?

So those are two possible changes to
our rules that may or nmay not be hel pful, or may or
may not change the balance of power. And does
anyone on the panel want to talk about either of
t hose?

MR.  FREEMAN: The first part, 1 think
we shoul d consi der having the antenna manufacturers
just submt through a testing |lab the specs of the
specific antenna that woul d have the sane
characteristics of the antenna that comes from the
specific manufacturer. Remenber, the specific
manuf acturer is not in the antenna busi ness anyhow,
unless it's an integrated product.

DR. MARCUS: Okay. So you would have
t he manufacturer say, or submt for approval to the
FCC or the -- whoever does the approval --

MR. FREEMAN: Ri ght .

DR. LUCKY: So | can't use a Pringle's
can?

MR. FREEMAN: No, | don't think so.
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DR. LUCKY: | want to use the Pringle's

can.

DR. NEGUS: Pringle's can certify their
antenna then.

DR. LUCKY: Pringle's <could certify
their can.

DR. MARCUS: So the specs that you, the
manuf acturer of the transmtter, say you would
i ssue some spec, and if Pringle' s net that spec --

DR.  LUCKY: And right on the can it
woul d have a Good Housekeeping seal of approval,
you know, approved for use after you've eaten the
potato chi ps.

DR. MARCUS: Yeah. Dual use
t echnol ogy.

MR. FREEMAN: The other thing is the
cl ear understanding that professional installation
is required for the systens in the fixed broadband.

DR. LUCKY: GOh, no.

MR. FREEMAN: Installation.

DR. LUCKY: We've  got al | t hese
vol unt eer hot spots out there.

MR. LEARY: A different network.

MR. FREEMAN: Different network.

MR. LEARY: Di fferent network. We're
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tal king infrastructure from basically predom nantly
t ower --

DR. MARCUS: Now if it was a turnkey
system that you bought in Radio Shack as a turnkey
system do you think professional installation
would still be required, or only if you buy your
own ant enna?

MR. FREEMAN: Wel |, I t hi nk
prof essional installation for the -- what we do as
a last mle provider, or a big pipe between two
buildings requires a professional installation.
And the reason | think it requires professional
installation is because again, we go back to the
cowboy nentality where they buy this equipnent, and
they juice up the anplifier and so forth, and so
on. You have sonmeone who is certified by each
manuf act ur er of usi ng, how to install and
under stand the equi pnent.

DR.  MARCUS: So Kevin certifies the
manuf acturer. Kevin certifies the installer.

VR. FREEMAN: Kevin certifies the
installer. He takes a course, or his distributors
teach a course all about the product and how to
install it.

DR. MARCUS: Okay. Vanu was shaking
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hi s head about --

MR. FREEMAN: By the way, that's in the
rul es.

DR.  LUCKY: Are you a professional
installer? | nmean, do you do that stuff?

MR. FREEMAN: Not often.

DR. MARCUS: Okay. Vanu was shaking

his head about that, but also shaking his head

about the power -- on the power linmts.
DR. BOSE: Yeah, |'ve got a bunch of
t hi ngs. Yes, on the power nunbers, your question

was was that the right |evel adequate? And the
sinple answer is no, because you don't see any
comrercial products out there doing anything with
that. It's sinply not enough.

Now | hate to keep harping on the sane
point, but this goes back to receiver standards.
If there were standards so that receiver standards
in all the bands have to tolerate a certain anount
of background interference, now you could bring in
devices, like ultra w deband to start, but other
things that sort of operated under the radar, and
make that nore useful. And we've actually done
stuff in the lab at those |levels and, you know, you

can transmt a few feet, and there are just not
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t hat many applications.

DR.  MARCUS: Well, nost systens above
10 to 40 gigahertz, tend to have highly directional
ant ennas.

DR. BOSE: Yeah, up above 10, that's a
di fferent issue.

DR. MARCUS: Well, | nmean, but part of
the question is, is the nunber between 10 and 40,
should it be 500 mcrovolts per neter, or should it
be I ower, should it be higher?

DR. BOSE: Vel |, I think it's a
different issue --

DR. MARCUS: How would you figure it
out ?

DR. BOSE: Well, when you get to 10 and
40, when you have such directional transm ssion, |
think that beconmes |ess an issue, because there's
| ess chance of interference.

DR.  MARCUS: So what nunmber would you
wite? If you wote the rules, what nunber woul d
you wite?

DR. BOSE: You know, 27 percent.

DR. MARCUS: How would we determ ne
what the 27 nunber is?

MR.  STEVENSON: In the 24 gigahertz
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band, the Comm ssion adopted a report and order

increasing the field strength from 250 mllivolts
per neter at 3 neters, to 2,500 mllivolts per
met er. There was -- but with a requirement for
directional antennas of at |east 33 dBi. So the

argunent there was that the total area enconpassed
would be smaller, you know, or certainly no nore
than the | ower power with an omi antenna.

DR. MARCUS: Well, should we extend
that up to 40 gigahertz, or should we keep that
only in the 24 gigahertz band?

MR.  STEVENSON: | think you have to

| ook at what you have to live with there.

DR. NEGUS: Vell, I would answer yeah,
you shoul d. But | think you should across
virtually -- 1 hate to speak and not think through

t he consequences on every band, but that concept, |
think, applies across every band from DC to
dayl i ght.

DR. BOSE: Well, not only that. | want
to make the point that | think that's sonmething in
the spectrum that the Conmm ssion should encourage
because, you know, if you look at David Reed's
argunment that going into the future, once we've

sort of t aken care of al | t he | egacy

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

187

inefficiencies, and spectrum is pretty fixed and
usage increases, we've got to go to nore dense
| ower power transmtters, and this is a way to
start encouraging that use, is letting people do
nore things at | ower power under the radar.

MR. STEVENSON: Anot her point, if |
could is, is not just a question of transmtter
power . It's a question of EIRP. For exanple, in
99.231, the coments that ny conpany filed, we
advocated actually a | ower power than the
Comm ssion ended up adopting but, you know, we
advocated the wuse of higher directional antenna
gain before you had to start backing off on the
transmt power. Because you take advantage of
antenna gain at both ends of the link on point-to-
point links, and you can end up getting the sane
margin to a given bit air rate at the sane di stance
with |ess EIRP. You're discrimnating against
interfering with systenms off to the sides and
overshoot beyond the intended end-point, so there's
nore bang for the buck in higher antenna gains,
nore directive antennas than ommi antennas, or |ow
gai n antennas and brute force power.

PROF. RAO I wanted to add a few

coments here. I think the antenna issue is
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actually related to the architectural issue. I
think .11(b) technologies have been extrenely
successful at the access |level, where you're trying
to reach a | arge nunmber of people. But if you want
to build the one level up fromthere, the back haul
so that you can afford to go wreless a |onger
di stance, that is where you start to need npre
di rectional antennas.

And to the extent that we feel that
there is a need to stinmulate and incentivize the
devel opnent of technologies that will not just work
in a single hop, but work multi-hop, | think paying
attention to the directionality of the antenna and

the kinds of power levels that you're allowed to

use, | think will become critical.

MR. LEARY: | really need to defend the
professional installer clause for -- with respect
to the infrastructure. Two reasons why. Last
year, | think the nunber was 116 people died from
tower accidents, the highest nunber ever. That's
one.

Two, | give you an exanple of a school

in the northeast who one day they cane back from
the weekend, all the water fountain notors were

dead. Well, over the weekend they had a |ightning
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storm but the installer who didn't know any

better, grounded to a water pipe. Went down, blew
the motors in these waters fountains. Had a child
been wusing that while this occurred, the child
would have been likely killed, so in terms of
infrastructure, not on wreless l|ands, not on
public hot spots, but on legitimate infrastructure
- this is broadband after all, folKks. This isn't
sone little hobbyist thing. These are providing
critical services to schools, police, fire even in
t hose occasions, hospitals, and for businesses as
primary connections. You know, it's not sonme silly
little, cute little niche activity here in the
free-net comunity. This is real, live, legitimte
infrastructure, and in those environments there
needs to be a stronger professional installer
cl ause.

DR. BOSE: Well, 1'd like a mybe
tighter definition of infrastructure there. Let ne
give you an exanple. You know, |'ve got an 802.11
hub in my apartnent, and the last time | checked
there's seven other people using it for access to
the Internet. Am 1 an infrastructure provider?

MR. LEARY: No, you are not. The | ast

hundred feet 1is distinctly different from | ast
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mle.

DR. deVRIES: So let's assune that
Vanu, you know, that a few years from now there's
"unlicensed” spectrum lower in the band, where he
can, in fact, reach nore people, and he's one of a
group of people that build out a mesh that cover
square nmles, is he an infrastructure provider?

MR. LEARY: Not in t he mesh
architecture if it's deployed I|ike that. ["'m
tal king about things specifically deployed on
towers, tops of buildings, different --

DR. BOSE: So it seenms |like you're
keyed to power and hei ght.

MR. LEARY: | am It's |ocation-based.

DR. BOSE: Okay.

MR. LEARY: For exanple, if it's in
your hone, single story building, no. But if
you're the installer and you're clinbing on the
third floor, and you' re nounting sonmething on the
outside, so yes, it 1is location-based in that
sense. And | think there's even OSHA elenents in
that that certainly cross over.

DR. BOSE: Well, | guess one sort of
exanple on the boundary is Direct TV dishes.

clinmbed out the side of ny house and bolted it up
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t here. And, you know, it mght not be that

i ghtning proof.

DR. MARCUS: Let's ask David Reed.
He's been trying to say sonething here.

MR. REED: This is totally outside the
technical field, but | would just point out that
we' re enphasi zing the reason that |ocal electrica
codes exist, not the reason the FCC exists. And if
we really want to regulate people falling off
towers, or not getting lightning storms, that's an
el ectrical code issue, not an FCC issue.

MR. LEARY: It's the behavior of people
as operators in unlicensed spectrum

MR. REED: Oh, sure. But what |'m
saying is the --

MR. LEARY: So, | nean, there is an FCC
overl ap, and certainly NEC, and OSHA, as well.

MR. REED: But NEC is the place to do
that, and surely we don't need to have installers
worrying about the EIRP in the NEC so, you know, |
really think those are totally separable.

DR.  NEGUS: I think this is anal ogous
to the FCC regul ating cell phones while driving. |
mean, right? | nmean, it's a comrunications device.

People are distracted while driving, and | don't
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know. | have no idea what the statistics are, but
|'"'m sure it's nmore than 116 people year in the
United States are killed by driving while being
di stracted on their cell phone. But | don't think
that's an appropriate issue for the FCC

MR. REED: Yeah. The DOT is worrying
about that. It's a fine place for it to be worried
about .

DR. MARCUS: Okay. W only have two or
three nore mnutes to go. Get away from the
professional installer issue for a mnute, are
there any other issues that people have that they
think are inportant? Yes.

MR. REILLY: Just one 1'd like to make
is, you know, throughout the discussion today, this
norning and both panels, we talked a |ot about
unlicensed. We've had sone discussion of |icensed.

And | made the point earlier that | think there's
a lot to be learned from the experience wth
licensing by rules that took place with regard to
Part 15. And we ought to | ook at opportunities to,
in effect, have streamined |icensing processes.

And | think that brings up another
point, which is that there may be a tendency to

thi nk about unl i censed as related to either
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enterprises or residential users, and to think of
i censed as perhaps related to carriers or service
providers. | think with the kinds of technol ogies
and the capabilities that we're tal king about now,
it's appropriate, you know, to disassociate
technology fromwho is utilizing it.

| think there wll be opportunities
with the higher frequencies, with regard to nore
directional antennas, to have distances where a
service provider my want to operate in an
unli censed node between -- to kind of extend a
fiber optic systemin an environnment that m ght not
ot herwi se be appropriate for bearing fiber. O
there may be, you know, private sector users that
are looking to have a |icensed operation because
they want to put it in, and they want to have the
benefits that derive from the rights associated
with | i censes, but t hat process should be
streamined so they don't have to wait six nonths
or nore in order to get in operation, so that's
just a point 1'd like to make.

DR. MARCUS: Okay. Let nme point out
t hat people who want to give us inputs on certain
phi | osophi es of |icensed versus unlicensed, in June

we i ssued a Notice of Proposed Rul emaki ng on 70-80-
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90 gigahertz bands, in which we proposed three

options for the bands on an equal -- at least in
the NPRM they' re equally treated. We'Ill obviously
probably only adopt one, but one is licensed, one
is unlicensed, and one is a band nanager, which is
sort of in-between. So if people have thoughts and
would like to try their thoughts in a specific
context, please feel free to send in coments to
the NPRM and it's a much higher frequency, but
some of the philosophical issues apply here.

Does this side of the panel have
anything to say in the last mnute or two?

DR. deVRI ES: Just one last comrent.
W seem to be making the distinction between
i censed and unlicensed very clearly. Just to say
that to me, the distinction is not that clear, and
| expect that as the devices that we build becone
nore intelligent, and sonme of the futures that are
bei ng talked about beconme real, the distinction
will become even nore blurred. And as the FCC
t hi nks about these issues, it needs to take a nore
broad view about the range of possible ways of
regul ati ng use of spectrum

DR. MARCUS: Thank you very nuch. l'd

like to thank the panelists here. | don't want to
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rush you, but at 2:00 we're going to have the

experinmental license panels in the same roomwth a
new cast of people. If you would |like to stay here
for lunch, let me explain what the arrangenents

are. You have to take the elevator up one floor to
the floor which is oddly |abeled CY for courtyard.
You can go out the back of the building through
security. You have to give them your red badge.
They give you a card. Then you have to cone in the
same door. There are two doors in the courtyard.
You have to conme in the sane one you went out of.
There are two restaurants there. If you want to go
down 12'" Street to the seafood restaurants on the
waterfront, they take a little bit |onger. There
is another <cafeteria on the outside, there are
actually two on the outside of the building, or
there are two in the courtyard, and feel free to
stay here. And thank you all very nuch, and thank
the panelists for their excellent remarks.
(Of the record 1:03 - 2:07 p.m)

DR. KOLODZY: Wel conme back. Thank you
for com ng back here. We're ready to get kicked-
off the third panel for the day and the final pane
on experinmental |icenses. I'"d like to introduce

Lauren Van Wazer, who is the special counsel within
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the Ofice of Engineering and Technol ogy, and al so
the Deputy Director of the Spectrum Policy Task
For ce. And | don't think | need to introduce
again, but 1'Il say Bob Lucky, who actually has
been co-noderating all three panels today, so I1'd
like to turn it over to Bob and Lauren.

MS. VAN WAZER: Thank you, Paul.

l"d like to just start down this end,

and we'll do some introductions. Maybe you coul d
just say -- introduce yourself and say a word or
t wo.

MR, SOLOVON: | am Larry Solonmon wth
the law firm of Shook, Hardy & Bacon. " ve been

practicing private communications |aw for |onger
than | wish to disclose, and have worked on and
filed, and processed many experi ment al

appl i cations.

MR. ROOSA: M nane is Paul Roosa. |'m
with NTIA. I, too, have been doing this |onger
than | care to admt but | mght anyhow, 1966 I

started doing structure managenent stuff, so | have
worked from tinme to time on our processes of
reviewi ng experinmental systens that we call nmgjor
systens. And that's why |'m here.

MR. LYNCH: Hi. I"m M ke Lynch, Nortel
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Net wor ks. I do spectrum regulatory issues,
i ncluding experinmental licensing, and spectrum
al l ocation issues. And probably one of the reasons
|"m here is some of the difficulties there.

VS. VAN WAZER: Well, that sounds
enticing. Wy don't we skip over.

MR. HOARTY: I'm Leo Hoarty. l'"m the
Chi ef Technical O ficer of Dotcast, Incorporated, a
technology in Silicon Valley, developing a novel
wi rel ess technol ogy. | spent a good part of the
| ast year in these hallowed halls begging before
the Comm ssion for experinental i censes, and
finally our authorization.

MR. HI LLI ARD: |'"'m David Hilliard with
Wley, Rein & Fielding, and for nore than 25 years
|'"ve had the pleasure of working with some of the
folks in this roomto secure experinmental |icenses
and other forns of approval fromthe FCC.

MR.  FRANCA: Hi . I"m Bruce Franca.
|"'m the Deputy Chief of the O fice of Engineering
and Technol ogy. | just want to point out that
we're in alphabetical order, and this is -- the
separation between nme and Paul has nothing to do
with our close work together in ultra w deband.

(Laughter.)
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MR. HILLIARD: | guess I'mglad to hear
t hat .

MR. BUCHWALD: H. I'm Geg Buchwald
with Mtorola Labs in Schoenberg, Illinois, and I,
of late, have been responsible for obtaining
experinmental |icenses for our beyond 3g activities.

IVS. VAN WAZER: Thank you. The
Conmmi ssion's experi nment al license program is

supposed to provide manufacturers, inventors, and
entrepreneurs wth the opportunity to test new
radi o technol ogi es and new equi pnent desi gns, anong
ot her things.

In 1998, the Commi ssion perforned a
significant review of our experinmental |icense
rules and made |lots of changes, including allow ng
| onger |icense terms. They can be up to five years
now, allowing for blanket Ilicensing, allows for
STAs without the prior issuance of an experinental
license. And al so, adding sone stream ining rules.

I'"d like to find out, and particularly
since you nmade a comment that was intriguing. How
did we do?

MR.  LYNCH: Well, essentially when it
cones to STAs and things that conform to DOS

all ocation table, you do very well. But when

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

199

you're working on products that are foreign market
products, at |east our experience has been that it
doesn't work so well. | nmean, especially when if
it happens to fall into the DOD arena. And ']
sunmarize it, it goes to the IRAC and that's it.

DR. LUCKY: That's it?

MR. LYNCH: That's it.

DR. LUCKY: You don't get a reply back?

| mean --
MR, LYNCH: You may get a reply, but
there's no conversation about the reply. If it's
negative, it's negative and that's the end of

conversation. And | guess ny --

DR.  LUCKY: And how often does that
happen?

MR.  LYNCH: Well, it's not how often.
It's just t hat it does happen, and it's
frustrating. We had a wireless open |oop product
that we were trying to refine here in the U S., and
it absolutely was not going to be possible to get
experinmental licensing for it. There was anot her
product simlar - we understood the controversy on
t hat one. We ended up doing it in a closed |oop
fashion, which is still not the best way to test

our product. But the other one, in particular, was
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in a band that we told them in the beginning it
won't happen, and --

DR. LUCKY: And it didn't.

MR. LYNCH: No, it didn't. Yeah. And
it hurt our ability to fine tune and to sell that
product as a conpetitive product for a local |oop
for total quality in our local |oop.

DR.  LUCKY: Let me wunderstand. Was
that in a mlitary band?

MR. LYNCH: 450.

DR. LUCKY: \What were you doi ng there?

MR. ROOSA: When did it occur?

MR. LYNCH:. This was probably 1998.

MR. ROOSA: 1998. No wonder | couldn't
find any records about it this norning.

MR.  LYNCH: It was a while ago, but it
isn't -- that's sort of well gone, and use it as an
exanpl e of what can happen. On the other hand,
after 9/11, we canme in and asked for sone stuff in
the 1710-1850 proportion for people nodes at G ound
Zero, and | think it took about five hours doing
CET and NTIA to get the permts out, and get the --

t hat worked quite well, but there was an inpetus -

MS. VAN WAZER: It's good to get kudos

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

201

for our coordination process.

MR.  LYNCH: But there was an inpetus
for doing that. Ri ght ?  Okay. But in the other
case, there was no inpetus. In fact, there was in
various international organizations at the time the
U.S. governnent was opposing the use of that band
for that purpose too.

MR. FRANCA: | think, Lauren, if |
m ght just comrent on that, because | think that
happens. And | think these are issues that while
the equipnent is being developed for a foreign
mar ket, there also was petitions to wuse that
spectrum or t ransfer sone  of the spectrum
donestical ly. And | think you -- you know, in
those cases, | think we can understand what the
governnment side m ght be concerned about, where an
experiment mght |ead, and be nobre cautious about
approving that.

I will say that in general, you know, |
mean we have very good relationships with NTIA
They understand the experinental program doesn't
prom se anything, and generally, | think we're able
in nost instances, unless there are sone real
interference concerns or other issues to work

t hi ngs out. Al t hough, it does in sonme instances
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take a little bit of tine.

DR.  LUCKY: Bruce, could I ask you or
Lauren, you know, | don't know very nuch about
experinmental 1|icenses. |'"ve gotten them at Bell
Labs in the past, and used them and so forth, but
who actually has authority in these cases? | nean,
does it really -- who really nmkes the decision?
You say you coordinate with NTIA but sonetines it
goes to | RAC and, you know.

MR. FRANCA: Ri ght . | mean, we issue
the license, and the application cones to us, but
we -- if it's an exclusive governnment band, we
coordinate that, just Iike we would if, for
exanpl e, sonmebody wanted to use the broadcast band
and there was an interference issue. W nay nmake a
determ nation that that experinent doesn't nake
sense in that particular geography, and we rely on
the governnent's eye to kind of mke those sane
determ nati ons.

DR.  LUCKY: ['"'m not sure | understand
the word "coordinate.” | nmean, if NTIA says no, |
mean, the answer is no?

MR.  FRANCA: Generally, the answer is
no in their spectrum or we mght ask them why.

You know, and offer sonme advice to the |icensee
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about goi ng anot her pl ace.

MR. HI LLI ARD: You know, that exchange
that we just heard pronpts the thought that in this
process, particul arly for t he non-routine
applications, we really need to build in dialogue,
because in many cases, | think things can be worked
out . But so often times, experinmental 1|icensing
has sort of been in the background, and sonetines
deenmed not to be very inportant by managenment, when
in fact, it's the seed bed from which a lot of
things flow. And resources haven't been put upon
it to get people into Wshington to have the

di scussions with the right folks at NTIA and if

necessary, even in other governnent agencies. So
the nodel, if you wanted to construct one
currently is pretty good. It works very well for
routine things. They've done an excellent job

there, but for things that are not routine, and you
can expect non-routine sort of situations right
here. There needs to be a lot of dialogue, and it
may mean that Bruce ends up spending nore time than

he w shes talking to Washington folks and others

about experinental |icenses.
MS. VAN WAZER: I just want to rem nd
t he speakers to speak into the m ke. | guess sone
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folks at the back of the room are having trouble
hearing us. Davi d, you nentioned sonething about
wanting to build on the dial ogue. What specific
i deas do you have with regard to that?

MR. HI LLI ARD: Well, | think that one
of the first things you need to think about before
you apply for an experinental Ilicense is what
interest mght this affect? And if it's sonething
that could be controversial, that calls for sone
di scussions first at the FCC, to find out, you
know, where the stakehol ders m ght be. And then
once you learn who those players are, go to them
and talk with them Especially when we're having a
situation involving operation in spectrum that
requires coordination with the governnent. And,
you know, if you hit a brick wall right there, well
t hat says sonet hi ng about the process and its need
for reform But ny experience has been that if you
keep going at it, you can usually find sonebody who
wll talk with you about those sorts of problens.

The difficulty is that sonetines these
aut hori zations are actually needed fairly quickly.

And when you get into that situation, then things
become a little big rugged.

MR.  LYNCH: And just, you know, going
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back to coments about, | think | heard a veiled
reference to sone discussions on three and a half
gi gahertz we have over the |ast several years. I,
from a purely experinmental point of view, if it's

sensitive because sonebody thinks it's going to go

towards a possible allocation, | could see an
agreenment in the very beginning, | nean, if we had
sone sort of process check sheet, if you would,

that this is not an application for an experi mental
-- for export technology and not for the purposes
of doing a reallocation, and having it clearly

understood at the time that the request is even

made, it may help reduce the tension for sone
peopl e.

M5. VAN WAZER: Well, many of the
coments have been about the process. | guess |

want to step back a bit and say if our goal is to
pronmote innovation through the use of experinenta
i censes, how could we do better substantively?

MR.  SOLOVON: I think one way the
Comm ssion really needs to get out to the public
and tal k about experinmental progranms, and encourage
people to do that. You have al nbst two groups of
peopl e. You have one that are sort of a vested

i ndustry interest that have a lot of noney to
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spend. Well, these days they don't have a |ot of

nmoney to spend, but let nme just say that they
understand the process. They know how to work, at
least a little bit through the FCC. They
under st and the process.

On the other hand, you have sone very,
| think, brilliant people out there who just don't
understand the FCC, don't know about the FCC, are
frightened to death about the FCC s processes, and
just don't know what to do. And while I don't have
any great ideas today, | think the FCC really does
have to make an effort to get out there to the
public, to call for innovation, to try to get
people excited about doing experinentation in
radi o. And | think these days it's particularly
i mportant because a lot of the venture capital
noney has certainly dri ed up. The
tel ecommuni cations market isn't doing exceedingly
well, and there has to be sone incentive to do
experimentation.

DR. LUCKY: You know, | -- this norning
we focused on how to get new technology and, you
know, there are a |lot of things, cognitive radio,
sof tware-defined radio and so forth, and how we can

fit theminto the nmainstream how we can slide them
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into it. And to the degree that experinental
licenses can be used for that, | would be very
i nt erested. And | know, Paul, you had sone
experience wth ultra w deband. Now that's a

specific exanple of a dramatic new technol ogy that
interferes with current technol ogies. How do you
ever get going with sonmething |ike that? Wat was
your experience?

MR.  ROOSA: The hardest part we had
with that is wunderstanding what the technol ogy
could do in the way of wave forns and technical
characteristics, and what affect the signals would
have on existing operators. W went into a
measurement program and measured a nunber of
different ultra w deband devi ces.

DR.  LUCKY: Now the "we" here is the

NTI A. Right?

MR. ROGCSA: | ndeed. ['m sorry. NTI A,
and with -- our facilities out in Boulder did
that, the neasurenment effort. Still felt pretty

confortabl e we understood what the spectruns | ooked
i ke, and how the energy that canme out of the ultra
wi deband devi ce woul d af f ect conventi onal
receivers.

At that point, one has to make sone
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ki nds of assunptions about what the transmitters
and the receivers may do, and where they may be
| ocated relative to each other, and how to contro

t hat . And |'d hesitate to say we're any further
t han about hal fway through the processes figuring
out what to do about ultra w deband devices.

DR. LUCKY: So it's neither here nor

t here.

MR. ROOSA: l'"m sorry. I don' t
under st and.

DR.  LUCKY: Well, | nean, the problem
is how you get going on these things. | think the

FCC actually has acted fairly wisely in permtting

some experinental wuse of this, and |iberalizing
what can be done, w thout going the full step
forward, and just freeing it out. But right now

it's sort of in a halfway house. Certain uses are
al l owed, certain others are not.

MR.  ROGCSA: Yes, that's true. The
difficulties are, of course, that you don't know
where across the spectrum from about 100 nmegahertz
to many -- three or four gigahertz these systens
m ght be used. And it's wvery difficult to
determ ne how to operate conpatibly with the folks

and the environnment. It's certainly a technol ogy
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that the governnment is excited about, and is
probably is as big a user as anybody else, if not
bi gger, of different forms of ultra w deband
technology. So it's not that we're opposed to it,
it's that we want to be sure we know how we're
dealing with it.

| think that brings up sone of the
i ssues that you've been tal king about, perhaps this

nor ni ng, about the rights that come along with an

assi gnnent. How do you ensure that a person who
has an assignnment can exercise his rights, if
that's the proper word. And whether they are,

i ndeed, rights. Maybe they're just a tenporary use
of the spectrum that should be subject to
wi t hdrawal under many circunstances. "' m not
prepared to decide how the circunstances could be
organi zed t hough.

MS. VAN WAZER: Does anyone el se have
comments on how we can better pronote innovation
t hrough possible changes in the rules, or provide
i ncentives for innovation?

MR. HOARTY: The Dot cast technol ogy is,
of  course, different from the problens wth
mlitary but it's a simlar situation. We' ve

devel oped a high speed data sub-carrier that we add
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to television broadcasts, and this has been around
bef ore. As many know in the 1990s, the software-
defined radio, been able to do it at very high
speeds. But because the television band,
apparently a lot of people watch tel evision and the

broadcasters care about that, and it makes it

tricky to define what is interference. And, of
course, that's the topic of, | believe, Monday's
panel, and | certainly don't want to segue into
t hat, but t hat goes hand-in-hand wth the
experi nment al i cense, is experinental | i cense
I ssues. And that is what is inportant to -- it's

inportant to define what is host inpairnment, what
is inmpairment to the adjacent. And although there
are rules that very clearly articulate that, many
of them are crafted during the period of the @"
report and order back in the 50s. And it's just a
little bit difficult when you're testing in an
area so crowded and near and dear to the broadcast
comruni ty.

Many of the problenms, we've sought and
received two experinental i censes. One in
Scottsdal e, Arizona, and we had that for a little
over a year, and with a kind extension -- at the

Comm ssion at the tinme, one year was the period,
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and that was tough. Then we noved -- we opened a
research facility in Seattle and needed an
experimental there, which we still have, on channe

61. And again, you addressed many, as you opened
in, Lauren, the issue of noving to five years
bl anket |icense. That helps a lot in just being
able to get through the research and devel opnment.
And it is -- timng is critical in the tinme span,
so | think those issues that we originally had are
gone as far as the duration and where.
| believe there's the ability to have
nore than one license now, or nore than one
frequency is part of the blanket license, so |I'd go
back to saying that perhaps this should be reserved
for Monday's panel, but what defines interference?
It's so crowded out there, you can alnost do
nothing, as they were just nmentioning with the
ultra w deband, as to what can you do, and how do

you operate in this incredibly crowded RF spectrunf

DR.  LUCKY: Well, some of wus aren't
going to be here Mnday, so if you could -- you
know, | think you could say sonmething about the
i ssue of interference. It's pretty critical here.

| mean, that's what's really being used to decide

this.
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MR. HOARTY: Exact|y. | think that's

exactly --

DR. LUCKY: You know, is are you going
to interfere with sonebody? And so the question is
how does one nmake that determ nation?

MR. HOARTY: And this is -- again, just
| ooking at the notes for Mnday's neeting, the
issue is, if you lower the link budget of sonebody
el se by a decibel, but the receiver doesn't notice
it yet, is that inportant? How do you tell? It's
a hard probl em

Wth television, it's sonmewhat nore
strai ght f orward. If the consumer gets a |ousy
pi cture, obviously, you can't be nessing around
anywhere around that frequency. But then there's
the issue with DTV where we're seeing anal og, NTSC
channels by putting up a fair amount of energy in
the upper adjacent and causing threshold effects
that weren't anticipated. Adding our data carrier
to NTSC has been a question. Matter of fact, |I'm
here regularly nmeeting on that issue of exactly
what does that cause, by adding yet a different
configuration to NTSC while we're trying to bring
up the DTV stations. So | don't know how to answer

the question, but it certainly needs to be clearly
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exam ned.

DR. LUCKY: Davi d.

MR. REED: Since the big elephant in
the room maybe hasn't been fully addressed because
nobody who is involved in the UAB stuff seens to be
able to talk about it other than obliquely, let ne
ask the following question, which | think I
under st and.

In the UWB proceeding, it was alluded
out at the conference in Boul der where sonme of the
technical results were presented, that in fact, the
bi ggest problem in that proceeding, which anong

other things put at |least one start-up out of

busi ness, the one that | was involved in the early
days before it was founded. VWhat apparently
happened was that the -- certain individuals on the
| RAC took positions that they were unwilling to

di scl ose the basis for in public.

It seens to e t hat wi t hout
transparency, and whether the government owning so
much of the spectrum we're going to continue to
have that problem and it's going to hurt -- you
know, it's going to basically nmean that anybody who
ei ther conpetes with the government, or m ght have

a better use for the spectrum than the government,
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or m ght even be devel oping technol ogy that would
ultimately benefit the governnment, has an extrenely
hi gh burden to bear of many years of delay, if
nothing else, while they try to work through a non-
transparent system

So | guess |I'm curious why, you know,
nobody's referring to this as, you know, publicly
and, you know, anybody who's not, you know -- does

not work for NTIA or the FCC m ght want to commrent

on that, if no one elseis wlling to.

M5. VAN WAZER: | had a comment on
t hat .

DR.  LUCKY: Well, let me ask, though,

t he people who do work for the FCC and NTI A, do al

the applications go to the |RAC?

MR. ROOSA: For what variety  of
devices? | nean --
MR. FRANCA: If 1 mght. | nean, it's

only those devices, or only those experinments that
woul d basically be operated in governnent spectrum
or shared spectrum

DR.  LUCKY: So for exanmple, in ultra
wi deband, since it cuts across everything, it
automatically goes there.

MR. FRANCA: |t automatically goes
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t here.

DR.  LUCKY: And they have veto power?
You keep dodging this issue. | nmean, do they or do
they not? You keep tal ki ng about coordination, and

stuff like that.

MR. FRANCA: Well, we theoretically --
you know, | think that's somewhat of an open
debate. | think, you know, it's --

DR.  LUCKY: I'm glad to hear you say
t hat .

MR. FRANCA: It's an application that

cones to the FCC. The FCC can basically grant it,
and the Conm ssion could have, for exanple, adopted
rul es. I know, |'ve been here a fairly long tine,
and | can certainly cite instances where the
Commi ssion basically said thank you very nuch for
your advice to NTIA, and did just the opposite of
what NTI A recomended.

DR. LUCKY: But we're tal king about the
| RAC. | nean, do they do the sane thing that David
Reed was alluding to? Do they tell the FCC no,
don't do this, but we're not going to tell you why?

MR. ROOSA: The I RAC is our advisors,
not the advisor to the Conm ssion, so the |RAC

provi des what ever their wisdomtells us is the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

216

appropriate advice to us, and we either, at NTIA,
accept it and relay it to the Conmm ssion, or change
it.

It has occurred, fromtine to tinme, and
ultra w deband is one of the tines where the
federal agencies were concerned enough about the
i ssues that they nmde sone direct discussions wth
the folks at the Conmm ssion. And | have a little
problem with the business about the untransparency
of the I RAC positions. | believe they were very
transparently stated in the record, so |I'm not
really sure what you're talking about.

M5. VAN WAZER: Since we've got |ots of
engineers in the room and | think everybody is
famliar with statistics, I'mgoing to throw a few
statistics out, which actually m ght provide sone
insight on really --

MR. REED: Actually, | was hol ding onto
the mke only for the reason of asking one nore
guestion which related to your thing, which is that
it's nmy understanding that the IRAC also played a
very significant role in effecting the original
Part 15 change that enabled spread spectrum And
that clearly was not an interference wth a

mlitary use or government use. ' m curious why
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t hat was.
MR.  FRANCA: Actually, there was --
t hey do operate in sonme shared bands.

MR. HI LLI ARD: 902 to 928 is a shared
band.

MR. FRANCA: It's a shared band.

M5. VAN WAZER: Since we've had sone
reference to the |IRAC process, and the NTIA
coordination process with FCC, 1'd like to throw
out these statistics so you get a sense of really
t he issue.

Last year, there were approximtely
90, 000 aut hori zati ons, and t here wer e 50

Comm ssion-level itens that were coordi nat ed. And

we've only heard about a handful, so it really
isn'"t -- if you look at those statistics, it's not
as much of an issue. | mean, basically, the issues

are tough, and the ones you hear about are the ones
that are the nature of the beast. They're
difficult, but we have a lot of itenms that sail
t hrough and have a good process.

MR.  BUCHWALD: | could add to that,
that 1've gone through four experinental |icenses
in the last 24 nonths, and one of them involved

devel opnent of a product wth our sem conductor
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group, that needed to be tested in a 1452 to 1492

band. And as conpared to two other devel opnment
projects we had at 790 to 806 and 3.65 to 3.7 gigs,
whi ch sailed through the Comm ssion quickly, one of
them required us to sinply state that we would be
devel oping this for external sales, offshore sales,
and the other required that we coordinate with the
Soci ety of Broadcast Engineers. They sailed
t hrough very qui ckly.

The 1452 to 1492, though, we did hit
sone pretty good stunbling blocks, even though 300
mles from our location, the Canadians were
transmtting away in that band for URICO 147, We
ultimately did get through that, but | think a | ot
of times you don't hear about the problens, because

we don't want to, you know, sort of bring those

i ssues up, you know, for future |icensing. We
don't want to ruffle the feathers, | guess, as it
may.

DR.  LUCKY: We had three people in the
back that wanted to talk. 1Is there a m crophone?

VR. KOBB: Thanks. Ben Kobb, a
consultant. | have a couple of recommendations for
the experinmental |I|icensing process, having spent

quite a bit of days recently witing a howto use
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the experinmental |icensing system for nmere nortals,
so when nmy clients start to use the systemw || see
how wel | | did.

I was surprised to find out I n
di scussions with the experinmental I|icensing staff
that, apparently, there is a policy, or there is
said to be a policy, that +they cannot nake
recommendati ons on anendnents to the application.
For example, if the applicant proposed a frequency
or a set of frequencies, and these frequencies
could not be granted, for whatever reason, and yet,
per haps sonme adj acent frequency or sone other m nor
amendnment m ght be possible to enable the grant,
the staff could not recomend that. They couldn't
specify an alternative frequency that woul d
acconmplish the objective because, | was told, that
woul d be conpeting with the private sector, and
that the private sector has consultants who nakes
t hese ki nds of recomrendati ons.

Vell, I'm in the private sector. My
client is in the private sector, and | don't see
any reason why, if there was sone relatively mnor
switch of a frequency or sone kind of mnor
amendnment, why it couldn't be recomended.

The other thing is, |I'd be curious if,
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over the years in the experinmental radio service,
if allocations to that service had ever conme up? |
think it would be a marvel ous idea. | have to
explain to ny clients that of all the radio

services, the experinental service has no frequency

al l ocati ons. You have to pick the frequency, and
you better be right, because the staff won't
correct you if you're wong. They'll just decline
it. But even one negahertz sonewhere in the
spectrum could be useful. Nothing else has to
change the tenporary nature of the license, but

this could ease a | ot of the process.
The clients |1've been working wth
m ght well be able to use an allocation sonmewhere
that isn't being used right now, wherever it m ght
be in the spectrum so it's sonething to consider.
DR. LUCKY: Ckay. Dewayne, you wanted

to say sonething too. Pass the m ke over there.

MR. HENDRI CKS: Dewayne Hendri cks,

Dandin G oup. A few coments. First, | want to --
Part 5 is great. | mean, it's great that this
country has it. It's done a lot of good, so |

wanted to state that first, and that there's a | ot
of countries that don't have it. Li ke Japan, for

i nstance, and they suffer for not having it, in ny
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opi ni on.

Next comment. I was involved in STA
i nvol ving spread spectrum back in 1993. This was
for the amateur radio service, Part 97. And we

wanted the authorization to do anything we wanted
with spread spectrum from 50 negahertz up to |ight
in terms of all the existing amateur allocations,
so we weren't asking for any new allocations. We
were just saying we wanted to use spread spectrum
in creative ways wthin the existing amteur
al l ocati ons.
The application went to the Comm ssion
and they took it to the |RAC Okay? It took a
year to go through the IRAC and conme back approved.
Now we got a one year STA, and so we went through
this process three tines. It goes to IRAC, one
year, cones back. It was very frustrating, and
again, so there's been a nunber of coments about
the IRAC. And | would just add from ny experience,
is that there is this black hole. GCkay? And once
it goes in there, you don't know what's going to
happen or what. And that really hurts this
process, the uncertainty.
And | would urge the Comm ssion to work

out some way to deal with this. And | wunderstand
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it's only a few exceptional applications but | ook
we're -- from the panel this norning, we' re noving
into the area where we're getting a |lot of new
t echnol ogi es com ng down the pike. Okay? And the
experimental process, Part 5 is the first step on
the road to getting a product to market, so you've
got to do whatever you can to make the process
faster, and a lot |ess uncertain. Okay?

My final comrent has to do with, the one

thing you can't do wth an experinental license is
sell your stuff, sell your product. And that you
can't test the product in a real market. Ckay? |

think this is a deficiency which has caused ny
conpany to go to other countries to -- where
there's an ability to do what you can do under
experinmental I|icenses, use a |lot of the spectrum

but al so have a market to test the product in, and

sell it, and see whether or not the thing is going
to work or not, you know, or survive. So that's
one thing that's m ssing. And, in fact, |I'm

working with the Japanese Mnistry of Econony,
Trade & Industry, to look at this notion for, you
know -- because they don't have an experinental
license, but they're thinking about taking the

island of Okinawa and turning it into what they're
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calling "Otokua", a radio haven, where they would
have an experinental |icense capability, but wth
the addition of having a market so you could sell

anything into that market and see whether or not it

flew or not. Those are my comments.
DR. LUCKY: The license still limted in
time though? | nean, you sell a product that woul d

expire after a year?

MR. HENDRI CKS: O maybe three years, but
sone fixed period of tine.

DR.  LUCKY: | just picture this radio
that's got a |abel that says expires after a year

| mean, does this really test the market?

MR. HENDRI CKS: Well, where | come from
product lives are like 18 nobnths these days, so
that's not --

DR. LUCKY: Yeah, but there's no | abel
that says that. W just sort of knowit.

MR. HENDRI CKS: That's right.

MR. HOARTY: | think an exanple of where
that would apply, | was thinking about that very
i ssue, that you can't sell sonething that expires
per se, but in our case, we're testing on an
experimental frequency in a television band. Qur

product is designed to grab any frequency that has
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our data carrier enbedded in it, so we actually
could test on our own experinmental station in a
mar ket condition, because the device would continue
to function.
Now you get down to tim ng and the issue
of how inpatient the investors are, and which is --
it goes hand-in-hand with that ability to test in
a commercial manner. In other words, you have to
be pretty sure of your timng, that you're going to
have a pr oduct or you're goi ng to have
aut horization, or with extending the experinental
But there are instances where | could see where
you could test, and it would be really beneficial
to know how, if the -- you know, the dogs ate the

dog neat, as they say, before you take the thing to

mar ket .
MS. VAN WAZER: Bruce, would you like to
MR. FRANCA: Yeah, let me -- I'd like to
just respond to at |least -- actually, to both Ben
and to Dewayne. One, on certainly -- well, we

don't do engineering work for folks. W certainly,
when people come in here, will talk to them and
certainly offer advice, you know, when it's

appropri ate. And certainly, we're nore than
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willing to do that. W've done that on a nunber of
occasi ons where, you know -- and there are
coordination problens that go beyond just the
gover nment . I know we've certainly solved sone of
t hose.

Wth regard to the market test, the rules
do allow, wunder Part 5 do allow limted narket
t est. We do care very much about protecting the
consunmer at the end of the day, and so there's
generally restrictions on ensuring that whoever has
the license retain ownership of all the equipnent,
you know. But you charge and we've had, you know,
mar ket tests going on for several years, you know,
so that people can decide whether a service, what
data rates are appropriate, what pricing should be
done, so we do allow that wunder the rules right
now

MR. HI LLI ARD: The rules actually have
the flexibility to allow the Conmm ssion to permt
the sale. | haven't seen that happen, and | can
understand that there would be sone significant
concerns about allowng that to happen. But |
could also imagine that it's possible to posit
circunstances where those concerns could be

answer ed.
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MS. VAN WAZER: | think there are sone

countervailing considerations in ternms of possibly
i ntroducing consumer confusion, and issues of
possi bly conpeting unfairly with regularly licensed
services, so | think there's sort of countervailing
policies, some of which were addressed in our 1998
order about this.

Sonmeone in the back of the room | noticed
has a coment.

DR. BOSE: Yeah. Actually, | had two
conment s. One, | wanted to respond to the
di scussion that was just going on, which is, what
happens if it expires in three years, or nore to
the point, how do you enforce it? And that's
actually something which s contenplated and
consi der ed duri ng t he sof t war e- def i ned radi o
rul emaki ng process. And you probably all have
bought software that's expired after a certain
ampunt of tine. You could absolutely do that in
the radio, and it would stop working after three
years, or you get an upgrade or a key if they've
got a license to continue selling. But what
wanted to conment --

DR. LUCKY: We don't like it though.

MS. VAN WAZER: | know. | don't like it.
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DR. BOSE: | understand, but if it's not

selling it at all, or selling it for three years,
"Il take the three years.

MR. HI LLI ARD: Now you're talking about

price.

DR. BOSE: Ri ght . Yeah. That's a nuch
better discussion. Wat | wanted to comrent on was
your question about experinental |icenses and new
technol ogies, |ike software-defined radio, and I

have a specific coment, and a general comment.

Specifically, as you know, there was a
rul emaking last year on software-defined radios
where you can now go through an approval process.
The experinmental |icense process, to ny know edge,
has not been simlarly adapted or adopted to
incorporate that. And specifically, when you apply
for an experinmental license it is an emnm ssion
designator, three letter code which is frequency,
nmodul ati on and access-type basically.

Well, the whole point of a software radio
is | can change all those things at any time to do
different things, so | just wonder, the way we've
done it so far is | basically nake a list of all
possi bl e conbinations of three letter designators

and submt that, but it seens that there needs to
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be a corresponding change to the experinental
i cense process to, you know, the box you check
of f, software radio, or you have it designated as
XXX if it's software radi o, or sonmething |ike that.

But nmore generally, | think this is
synptomatic of sonmething 1'd like to see changed,
which is it strikes nme as backwards that the
Comm ssion actually adopted rules for software
radio before there were rules to experinent wth
software radio. It would have been great if three
years ago the experinmental |icenses had allowed
software radios, nore flexible radios, because
t hose experinents would have provided data which
woul d have actually informed the rul emaki ng process
nore than it was, so | wuld like to see the
experinmental Ilicense process be -- 1 think it
should be the nost forward-1ooking part of the
Commi ssion in terns of what it all ows.

DR.  LUCKY: Well, let ne clarify that.
Is this a question of people not knowi ng that they
could have done this with experinmental |icenses, or
is it a question of they're just not allowing it?
| nean, is this --

DR. BOSE: It's a little of both. Like I

said, we found a way to work around some of it by
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just providing huge lists of em ssion designators,
but there were sone parts of the application that
didn't permt you to do certain things that would
[imt your flexibility, so there's sone of both in
t here. Especially when you talk about wusing
different frequencies that are covered by the two
different agencies represented here, which gets

back to the previous point.

MR. HI LLI ARD: But that's anot her
situation calling for the kind of dialogue |I was
tal king about earlier, because the flexibility
exi sts under the rules, | think, to do what you're
suggesting should be done. | don't think it takes
a change of the rules. 1In some cases, it may take
sone adjustnment of policy. |In other cases, it just

takes a better understanding anongst different
folks working at different agencies, but it's
possible, at least legally it's possible. \Whether
it makes good sense technically on a particular
frequency with a particular emssion, well, that's
why these fol ks are here.

DR. BOSE: Ri ght . And | guess the point

is that if I have to -- if I'm |ooking at even a
smal | number i ke five di fferent enm ssi on
desi gnators or sonething, in a bunch of different
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bands that are going to be |ooked at by different

agencies, that just gets unwieldy and is very --
you know, Dewayne's one year doesn't |ook so bad
in that case, so the problemis if I'"mrelaxing the
rules to be allowed to do different things, which
is the whole point, and they have to be each
eval uated on a case by case band for each band, and
each adjacent thing for each em ssion designator,
we have to back off, because Ilike you said,
technically you should be able to do that.
Practically, it's very hard to get that approved.

M5. VAN WAZER: Does anyone have any
comrent s?

MR. ROOSA: I'd like to make a snmall
comment. |I'mnot sure how | could nake our process
applicable to your processes, but in the federal
governnment, we often have two different Kkinds of
approval procedures, one for the systemitself, and
the other for the frequency assignnent. W' Il send
our new systens, the nore what we've chosen to cal
maj or systenms, will cone in as sponsored by the
agencies, and we'll review the proposal, and make
gui dances to different parts of the spectrum they
m ght be better suited for, all sorts of things at

four stages during their developnent. And | think
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a process |like that m ght help here, but the issues
of proprietary ownership things would seem to be
al nost insurnountable in this kind of thing. How
much can you reveal during your devel opnent phase
to help spectrum nanagenent folks to provide
gui dances to the spectrum that you m ght be best
suited for? That would be a difficult problem

| know the Conm ssion now has provisions
to allow you to request that the information be
held private, and | think that's good. The
difficulty is how can you do a very good job of
coordinating all these potential issues unless
you're allowed to talk about what the spectral
characteristics of the new technol ogy are.

MR. BUCHWALD: Yeabh, but that would
fulfill a requirement within the United States, but
when you're developing a product that's going off-
shore for export, sinple cellular phone, for
exanpl e, where vyou're |ooking at various bands
around the world that would be utilized, sone of
t hose bands do fall under the requirenment that the
NTI A woul d have to approve it. And while approva
processes really do put the United States
manuf acturers at a di sadvantage agai nst the foreign

conpetition that could begin testing right away, or
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we have a huge cost disadvantage in that we have to
go off-shore to test.

MR. ROGCSA: It seens to nme there's about
five or six different sub-processes buried in this
di scussion. There's the off-shore one that he just
ment i oned, and that has a different set of
pr obl ens. And the one where you re developing a
new technology in the TV band, and another one
where you're developing a new technology that fits
into the spectrum And it's hard for ne to address
any one of them when they seemto be hopping around
So much.

We don't, ourselves, do any oversight of
devices the mlitary develops, for instance, for
use overseas, other than to ensure that they have
proper spectrum assets to use at the test sites.
And that's another issue that makes us different.

We have test sites operated by several
agencies, mny agencies that allow them to do
short-term testing on alnost any portion of the
spectrum for a 30, 60 day time period wthout any
further review from the central authorities. I
don't know whether that's practical for the private
sector or not, because there are so many different

| aboratories that you're speaking of, |1'm sure.
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But it seens to ne that there could be some process
where you would be able to do short termtesting of
sone of these features w thout oversight from the
Comm ssi on.

DR. LUCKY: Now | j ust -- there's
sonmething I want to get out, and | don't know how
to get it out. That's how aggressive are we being
about the use of experinental I|icenses? | nmean,
you know, we've been talking all day about all the
new t echnol ogies, all the need to pull these things
al ong.

Have we seen -- let nme ask you FCC
peopl e, have we seen any increase in the use of
experinmental |icenses? Is it something that is
really being used to its fullest? 1Is it sonething
that needs to be nore aggressively used?

MS. VAN WAZER: Bruce, did you want to
comment on that, or do you have sone --

MR. FRANCA: Well, 1'1l tell vyou. We
generally have about 1,000 experinents going on at
any one tine. They certainly represent the Kkinds
of things that seem to be at the forefront of the
di scussi on. I mean, certainly software-defined
radi os, ultra w deband. Certainly, you know, |ots

and lots of broadband type applications on power
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i nes so, you know, | can't say whether or not they
fully represent, you know, everything that could or
couldn't be done, but they certainly are the topics
that we seem to see, and they do seem to, in many
regards, appear under Part 5 before they get to the
FCC so, you know, | think it's a program that's
basically being used at |east by certainly -- the
big radio conpanies certainly know it's there, and
use it. And it seens to me the smaller folks, like
sone of the people here on the panel, |ike Dotcast.
They certainly have been told about this, and have
t aken advant age of the experinmental radio program
DR.  LUCKY: In the approval process, is
the worth of -- the inportance of the experinent
wei ghed against the possible harnf O is it
strictly an issue of the Hippocratic oath kind of a

thing, "First do no harm'?

MR. FRANCA: It's basically a non-
interference -- and that brings up an i ssue because
it seems to ne -- | nean, nobody has really talked

about this, but even if you're developing a new
product, and say | -- that new product needs a new
all ocation at 10 gigahertz. You m ght be able to
actually develop the equipnent and test it at 12

gi gahertz or sonewhere else in the spectrum that
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doesn't raise governnent issues, or doesn't raise
some of these other things. And then pursue the
political course to actually get the allocation, so
there's the experinent and the devel opnent, and how
frequency dependent, certainly for ultra w deband
and software-defined radios, you know, those are
i ssues that are much nore frequency dependent. But
there's lots of devel opnents that are going on that
probably you can do the experinmentation in other
pl aces.

DR. BOSE: I would say as a user of the
system ny perception is exactly what you said. It
seens |like the application process is proving that
you're going to do no harm and that's a
fundanent al issue.

MR. FRANCA: That's the rule.

DR. BOSE: Yeah, | agree. And |'m not
saying that's wong, but I --

DR. LUCKY: Maybe it is wong.

DR. BOSE: Okay.

DR. LUCKY: Because, | nean, no harmis
maybe too tough a criterion. | mean, you know, no
harmis really tough. Just a little bit of harmin
the social good m ght be a lot, you know.

DR. BOSE: If it's a little bit of harm
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in a defined area for certain period of tine,
maybe. But | think that when you're talking about
harm the way we go about trying to evaluate harm

is unnecessarily conplicated at the nonent. I

mean, fundanmentally, it comes down to in the
frequenci es I want , how nuch  power am |
transmtting, and how nmuch power am | spew ng

outside of that band. And then | can have a pretty
reasonabl e idea of the harm |1'm doing to the other
people, and we don't have to get into the details
of what kind of nodulation you're using, and
access, and all that. | think we could streanline
t hat process of determ ning, and that should be it.

MS. VAN WAZER: W had a comment in the

front.

PROF. RAO Yes. It's a process
guesti on. Who regulates the user spectrum on a
Native Anmerican Indian reservation? | have heard

anecdotally that it's not the FCC, but | want to
hear from you.

MS. VAN WAZER: So this is related to
experinmental |icenses? M understanding was there
are sonme issues in terns of jurisdiction, but we do
generally have -- there are agreenents, and | think

the general view - please correct nme if I'mwong -
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is that the FCC has jurisdiction.

MR. FRANCA: | just envision the casinos
and radi o experinments. | don't know.

M5. VAN WAZER: Yeah, has jurisdiction
under the circumstances, but please --

MR. HOARTY: Well, | would think that the
fact that the radio waves that you're transmtting

within the Indian Reservation wouldn't stop at the

bor der. It would probably nmean it would have
i mpact on -- the FCC would certainly have to have a
say.

PROF. RAG But what if it did, if it was
sufficiently short distance?

MS. VAN WAZER: | really don't know that
we're the panel to speak to that issue. |If there's
sonmeone else who'd like to coment on it, there's
sonmeone in the back of the room had a conment ?

MR. FRANCA: Actually, | wanted to add a
comment that was sort of a followup to what Vanu
was talking about, asking for a streanlined
process, and determ ning what causes harm or not.
| think there's a real critical question, and |
think this is, perhaps, what tonmorrow is about.
But the critical question | see is, who gets to

decide what is considered to be harnf Is it the
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i ncumbent or the existing licensee of the piece of
spectrun? |If they say it's harm does that nean
it's harm? O is it the FCC that gets to decide
what would be harn? It would be -- you know, is it
what would harm a receiver that had been designed,
taking all reasonable steps to make that receiver
robust agai nst ot her kinds of things?

There's a very w de range. | actually
explained it once. There's, you know, nmore -- |
was able to explain that there's nore than a 90 dB
range that people could reasonably have in mnd as
to where the level of harm or interference shows
up.

MR. FRANCA: And generally in that case,
we'd basically let the experinent go forward. And
if we got conplaints, or we'd maybe ask you to
nmonitor, you know, or talk to a particular user in
the area. And then, you know, if there was a real
di spute you'd conme back to us between the parties,
so | mean, generally we don't say no. W basically
say that's your obligation, as to cause no harm
Go out and go do it. It mght nmean, you know,
operating from2:00 in the nmorning to 5:00, or kind
of just have an agreenent. O it maght be

basically we're going to operate at this |ower
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power | evel. We're going to have sonme test
receivers out there. If we get a conplaint, you
know, then you have to shut down.

MR. HOARTY: That was certainly the case
with us. W were -- | was up many a night in the
wee hours of the morning when we first started with
our STA, and noving beyond our experinental.

AUDI ENCE MEMBER: Thank you. I  think
that's a good answer in the context of experimental
i censes. And | guess there's the whole issue of
underlay, which is probably best left for tonorrow.

M5. VAN WAZER: We certainly wll address
some of those issues tonorrow at the interference
protection workshop.

|"d like each of the panelists - we're
just about running out of time here. 1'd |like each
of the panelists to give one final remark on what

positive experiences and what's positive, in terns

of the experinmental |I|icensing program and very
briefly, where you seem room for inprovenment. We
have five mnutes for the entire panel, so keep

that in m nd.
MR.  SOLOMON: Well, | think the sinple
answer is that sonme applications have gone through

flawl essly. The staff has been great to work with,
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and there haven't been any problens. And on the
other hand, as we said here today, sonetines
applications just get | ost sonmewhere in the
recesses of sonmewhere, and it's hard to get it out,
or hard to wunderstand what the status of the
application is. And that's particularly disturbing
in the business environnment when tinme is critical
and you nust rush to market to beat your
conpetitor, so that can be very disconcerting.

MS. VAN WAZER: Thank you.

MR. ROOSA: One of the things that

strikes nme is there seenms to be a |ot of

difficulties in the process in an area that | n ght
call frictional tine |osses between different
pi eces and steps in the procedure. And | think

that's sonmething that NTIA and FCC ought to work
together to resolve as nuch as we can. They give
us a docunent. We look at it for 15 business days
and get it back, and sonewhere it gets stuck. e
need to determne where that sonewhere is, and
figure out how to solve that problem

M5. VAN WAZER: Is there anything good
about that?

MR.  LYNCH: |'"ve got sone pretty good

experience with it. I'"ve got a nationw de

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

241

experinmental . W had to coordinate it and all
that, but it was an idea that actually cane out of
sonebody in OET when we were trying to roll out a
network called Sprint, and it worked quite well for
us. And | probably have 800 negahertz to about 30
gi gahertz on that license. That's all things that
conform to the U S. allocation table. And agai n,
for non-conformng things, it would be nice to have
a nethod, or be sure that's being done in a tinely
manner .

And the other thing is, if it's going to
-- if sonebody's got a problem with it, say DOD
They never have problens, but if DOD has a problem
with it, let's convene a small group and sit down
and discuss what is the problem as we find our way
around this process.

MR. ROOSA: That's certainly an agreeable
way to do things for us. I don't know if it's
al ways easy to get the people together, but we
certainly are available for that.

IVS. VAN WAZER: wel I, we've gotten
t oget her here. Leo, would you have sonet hi ng?

MR. HOARTY: Thank vyou. As | nentioned
at the opening, | spent a good part of the |[ast

year com ng to Washi ngton, neeting with the OET and
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met with the R&D Labs up in Laurel and, of course,
Mass Media, now Media Bureau. And the Comm ssion,

in general, was terrifically helpful, and | thought

especially for a part of our governnment, | was
pl easantly surprised at how much support | got, and
gui dance. Especially the tricky issue we've been

di scussing for the last few mnutes, or the last 15
m nutes of what is interference, and how do you
deal wth, when you're in the mdst of people
operating and maki ng noney, and you conme along with
sonet hing new? And | think the Comm ssion has been
very good at trying to find a happy nmedium even
though it meant being up at 2 in the norning
experi menti ng.

The only thing I1'd like to close with is
vent ur e- funded start-up timng IS absolutely
everything, especially today. I mean, cash in the
bank is our life blood until we get to market, and
that's the only coment | would have, is timng is
absolutely critical to new technol ogy.

MS. VAN WAZER: Thank you.

MR. HI LLI ARD: Well, 1, too, have had a
| ot of good experiences, but there's no substitute
for trying to share ideas and have that discussion

bef ore sonmething unusual comes down the pike and
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enters into the formal process.

And speaking of that, | think, as a
reform step or an inprovenent step that would not
require a change in the rules, it would be useful
to convey nore knowl edge into industry about the
experinmental radio service, from both nuts and
bolts to the policy side of it, so that you would
have greater assurances in sone situations where
you're dealing with unusual experinmental requests,
the DC-to- light situation, for exanple. That
those folks that are managi ng those operations do
have an enhanced sensitivity to the problens that
they could cause, and they have in place steps to
prevent those.

MS. VAN WAZER: Thank you.

MR. FRANCA: | don't think I'"m going to
answer your question, but | did want to --

MS. VAN WAZER: | hope you say that the
staff does a good job, Bruce, because | work for
you.

MR. FRANCA: | do want to thank every --

you know, |ike Dewayne, Benn and Vanu, and Davi d,
and Ben for really, | think, sone good suggestions

that | think we need to take a look at in trying to

make this process better.
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| do want to reiterate, you know, our
goal is really to say yes to every one of these
experiments that come on. That's really what we
want to do.

MS. VAN WAZER: Thank you.

MR. BUCHWALD: And I1'd like to just state
that at |east over the last three to four years,
t he experi ment al process has really been
stream i ned, and has worked well when it conmes to
spectrum that's not governnment spectrum

When you get into, again, things that
you're developing for sonme markets that are for
export, that's where the difficulties cone in. And
if we could find a place to pour the grease in so
that the 15 days it takes to get through the NTIA,
if that's what it takes, and then that extra tine
that seens to add up to a year in-between the
approval can get sped up, that would really help a
| ot .

MS. VAN WAZER: Vel l, thank you. Thank
you, panelists, and thank you, audience. Thank you
for your suggestions.

(Wher eupon, the proceedings went off the

record 3:05 p.m)

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



245

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



