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P-R-OCE-EDI-NGS
(9:09 a.m)
MS. VAN WAZER: My name is Lauren Van
Wazer and |'m Deputy on the Spectrum Policy Task
For ce. l'd like to welcone you to the second in a

series of four workshops addressing spectrum policy

i ssues.

This workshop will address interference
protection. I'd like to say that we're providing
sign |anguage interpretive services. If there's
anyone who would Ilike such services, pl ease

identify yoursel ves.

(Pause.)

Wth that, 1'd like to introduce Dr.
Paul Kol odzy, Director of the Spectrum Policy Task
For ce.

DR. KOLODZY: Good norning, and wel cone
everybody to our second of four workshops that the
Spectrum Policy Task Force is running on our
i nvestigation of new i deas and concepts for | ooking
to the future for spectrum policy.

Yest erday, we had a wonderful wrkshop
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on license spectrum and experinental [|icenses and
we had a lot of interaction between the audience
and the panelists and I'm |ooking forward to that
same kind of interaction today. In fact, | think
they set the bar fairly high for this panel to try
to reach to try to maintain this type of
i nteraction. | think those kind of interactions
provide us better insight into issues and ideas
that are out there in the comunity that we m ght
be able to draw wupon on sonme of our thought
processes.

Let's put the first slide up. Whoops.

Looks |i ke you don't have ny briefing slides.

Let me just do it extenporaneously.
First of all, the Spectrum Task Force, this is the
second out of four workshops. The first workshop
again, like | said, yesterday, was on license and
experi nmental . Today is on interference, a very
interesting and very inportant topic. In fact, if
you |look at nost spectrum issues that conme up
within the Comm ssion and industry, it all boils

down to a lot of interference and the issues
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associated with how to define it, how to determ ne
i f sonebody has been harnfully interfered with or
not and how to prevent it. So this group will try
to actually address many of those issues.

We'll have a workshop again on Monday,
t he Monday workshop will be on spectrum efficiency
and i deas of how to actually get nore efficient use
of the spectrum and what kind of ideas and policies
that m ght want to be | ooked at for new efficient
met hods of using the spectrum

And the final workshop wll be on
August 9th, Friday, and that wll be |ooking at
spectrum rights and responsibilities and that w |
actually take a |ook at what kind of nopdels and
what ki nd of ideas you look at in a sense of how to

define rights and responsibilities for spectrum

users.

The reason this task force was put
together is first of all, it was started by
Chai rman Powel |, announced in June, and basically

it was trying to |look at how to |ook across the

entire spectrum and ask the question are there
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better ideas to take us into the realities of the
21st century. And we have tried to | ook not across
just a single domain, but actually, we try to | ook
across all the uses. And so therefore, | think you
see in the panels you see today and from yesterday
and the future, we have all the different uses and
users and representatives fromthose groups here to
di scuss these inportant topics.

The task force is organized with nyself
and Lauren Van Wazer as ny Deputy. Special Counsel
is Maureen MLaughlin and Senior Technical Advisor
is Mke Marcus. The Task Force Council is made up
of senior folks across the bureaus that deal wth
spectrum policy and managenent issues from the
| nt ernati onal Bur eau, from t he W rel ess
Tel ecommuni cations Bureau, and from the Media
Bur eau. Al so, the O fices of Plans and Policy and
the OFfice of Engineering and Technol ogy are also
represented. So therefore, we have a very, very
di verse group. And in fact, you're going to see
today that our panel co-noderators are also one

from each of +those organizations, so you can
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actually see they're represented quite well today.

The focus of today's neeting again is
on interference and what I'd like to do is wel cone
everybody here and try to actually pronote
interaction. And |I'mgoing to continue to say that
and if | don't see interaction, I'mgoing to try to
promote it nmyself fromthe sideline.

Vhat 1'd like to do now is introduce a
lot of the noderators and co-noderators today.
First, 1'd like to introduce Dale Hatfield. He's
now a private consultant, but | think that nost
everybody here knows of his background, both in
i ndustry, academ a, as well as governnent and both
bei ng at NTI A and being the Chief Engi neer and head
of OET here prior to last year, | believe. He is
co-nmoderator -- his co-noderator is Keith Larson
who is the Chief Engineer of the Media Bureau. And
he will be co-noderating this first panel.

The second panel w1l be co-npderated
by M. Brian Werner and he is from Virginia Tech
and his co-noderator will be Ron Repasi who is the
Assi stant Chief of Engineering in the International
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Bur eau.

And this afternoon, our final panel
will have Charles Jackson, Chuck Jackson from
Jackson Tel ecommuni cations Consulting and his co-
moderator within the FCC will be Tom Stanley who is
t he Chi ef Engi neer of t he W rel ess
Tel ecommuni cati ons Bureau. So you can see a | ot of
technol ogi sts here trying to actually talk about a
very interesting and very contentious topic which
is interference protection.

And with that, | don't want to hold up
this group any longer. What I'd like to do is hand
over the mcrophone to Dale Hatfield, because he
has some introductory remarks to try to put sone

context around this workshop today.

Thank you.

MR.  HATFI ELD: Thank you very nuch,
Paul . It's really nice to be back here at the
Comm ssi on. | really appreciate your inviting me
to co-noderate the panel today and | also, of

course, want to add ny thanks to the panelists for

com ng here and hel pi ng us out.
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| honestly and sincerely believe that
this panel topic is probably the npbst inportant of
all because it wunderlies everything else. It's

very clear that if we're going to accompdate

mllions of new devices, new systens and so forth,
that we're going to all of us have to cope wth
additional levels of interference and that |just

seens to be a given. And how we define, how do we
live with this increased interference and it seens
to me the devil is in the details. It's easy and
|"ve done this, I"'mguilty of this as saying well

gosh, the secondary market would work a lot better
if we have a nore clearly defined set of rights and
everybody can nod and say yes, that's certainly
true and I'Il invest nore if | have a clear defined
set of rights and so forth. Here again, that's
absolutely true, but where it gets difficult and
that's where economsts tend to |ook at us
engi neers and say, okay, define those rights. As
my good friend and colleague here, Bruce Franca
says, you know, that's the hard part. That's the

hard wor k.
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| hope we'll address that issue today, how do you
get nmore specific?

Clearly, I won't invest in my house if
the state can cone in and seize the property any
time it wants to. Il won't invest in my house if
sonebody can cone in and take over a bedroom and
not pay rent and so forth. So clearly, there's
econom ¢ incentives that depend upon the rights
that | have. I won't invest in new spectral
efficient technology if the benefits of ny
i nvest nent then accrue to soneone el se probably.

These are all things that go what, go
back to that defining that spectrum protection that
| have, what rights |I have. And as | said before,
| won't buy and sell on a secondary market unless |
have a pretty good idea of what |I'm buying and what
" mgiving up when | sell. Here again, com ng back
to the inportance of getting these rights defined
properly.

I'"ve been thinking about this. In
fact, | comented here before that one of the
troubles of being an old man is it's difficult to
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think of sonmething new to say that | haven't said
before, but let me say it anyway because |'ve cone
-- after |1 was here at the Comm ssion again for
three years, |1've really conme to believe that we
have to think a little bit nore about the receiver
si de. The longer | was here, it's kind of not a
transmtter problem it's really -- the things that
held us up, the things that | held dear that | was
trying to push here, generally speaking, that |

t hought were good policy, were held up, what,

because of receiver pr obl ens. So | t hi nk
reluctantly, in nmy mnd, | think we have to cone
around and think nore about the receiver side. I n
ot her words, two things. On the transmtter side,

"' m saying the obvious and on the transmtter side,
how nmuch interference I'm allowed to produce, but
on the receiver side how nuch interference am I
obligated to be able to absorb?

Comng at it sort of from a different
standpoint, | sort of look at trying to solve the
spectrum problem the congestion problemin sort of
four ways. We have four alternatives, if you wll.
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One is reallocation. The second is nore efficient
use of the spectrum The third is nore sharing and

the fourth is Mke Marcus' favorite and that's to

go up higher in frequency. And | think as a
society, we're going to have to wuse all four
appr oaches. And  spectrum the interference

protection applies as a role in all of those, but

it's particularly inportant in the sharing area and

when we talk about sharing | sort of divide the
sharing ideas into three parts. First is,
voluntary sharing. That's where | conme to ny

Kei t h. He owns sone spectrum and | say Keith, you

know, here's this super new software-defined radio

that tunes for light and I'm going to be able to
operate at a power. | know where | am | know
where you are. I'm not going to cause you
interference and you say gee, that sounds like a
great idea. Gve nme $10 mllion and I'Il be gl ad
to share with you. And that -- okay, that's a
voluntary sort of sharing. But here again, as |

said before, |I probably sound like a broken record,

that depends wupon wus being able to negotiate
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sonething in ternms of what rights, what ny rights
are and what his rights are and our corresponding
obl i gati ons.

The other is, of course, involuntary
sharing and that's where it really gets sticky is
when | paid for spectrum at an auction here, what
bundl e of rights were conveyed to ne and then | ater
on, the Comm ssion says oh Dale, by the way, even
t hough you paid for it, we want you to share with
sonebody el se. Here again, it comes back to that
set of rights, what rights were conveyed to ne and
how do we go about distributing. In other words,
if I'"ve got four dB of extra margin, and the

Comm ssi on says okay, you've got to give two dB of

that margin to fit in sonebody else. Her e agai n,
what are the rights involved? Vlhat is the
interference protection that I'mentitled to. And

of course, the sort of third way of sharing here is
| don't have a good nane for it, but it's the --
it's sort of the de mnims sort of sharing saying
that I'm going to operate devices |ike Part 15
devices that are at such | ow power that they won't
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cause interference. Sort of wusing ny property

anal ogy, you know, the airplane is at 50,000 feet

flying over -- it's flying over my property, but
it's not bothering ne. O, in Colorado, where we
cone from we sell mneral rights. M neral rights

are conveyed separately from the property rights,
so | don't own the mneral rights where ny house
sits on and you know, sonebody could be m ning coal
underneath ny house 300 or 400 feet down and it
woul dn't bother ne, and so that probably is not
infringing on ny ability to enjoy ny poperty on
t he surface.

Well, | think 1've droned on 1|ong
enough, but what | think -- one of the points | was
trying to make is that these interference rights,
how you define it, how you deal with it and so
forth, it's just critical, no matter whether you're
sort of
mar ket-oriented in your approach to spectrum
managenment or you think what we need to do is a
better job of engineering using traditional nethods

or what ever.
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Thank you.

MR.  LARSON: Thanks, Dale, for giving
us a clear perspective here on what we're going to
tal k about today. Good nmorning, ladies and
gent | enen. I'm Keith Larson and | too, have a few
openi ng remarks.

|"m privileged to | ead the Task Force's
Interference Working G oup. This is a multi-

bureau, nmulti-disciplinary group of hard-working

men and wonen. We have sone engineers. We have
sone | awyers and economni sts, at | east one
econom st. There are sonme of us who have been

around the Conmm ssion quite a while and seen a | ot
of things happen and I'm pleased to say we have
sone very bright younger people as well, the future
engi neering brain trusts of the Comm ssion and |
think it's good to get them involved right away in
some of these difficult issues.

I was | ooking around the room here. I
think this is a historic occasion. In the
buil ding, not in the room but in the building, |
bel i eve we have as nmany as five individuals who at
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one time or another have run the Conm ssion's
O fice of Engineering and Technol ogy. Now that's
hi stori c. For engineers at the Comm ssion, that's
kind of |ike when all -- ah, we have another one.
That's kind of I|ike

-- that's kind of |I|ike when all the fornmer
Presi dents get together for an occasion for a photo
op. \Where's nmy canera? But will all of you in the
room who are either a current Chief Engineer, Ed
Thomas or former Chiefs, raise your hands. Ckay.
Not me. Great. Thank you.

All right, the word interference cane

up quite a bit in yesterday's wunlicensed and
experimental workshop. And interference is all
we're going to talk about today. It's a
conplicated thing. On the one hand, wunwanted
interference is sonething that nobody I|iKkes. It

sonetimes can be a nuisance. Oher times it can be
terribly economcally destructive and even life
threatening. Yet, interference is a hard thing to
get your arnms around because of its many vari abl es.

Several of these were talked about in one of
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yesterday's sessions. There's the dinensions of
tinme, space, geogr aphy, coding in a digita
environnment and | would add things |ike frequency,
recei ver performance, transmtter power and height,
wave form the effects of nmultiple emtters, the
conpoundi ng effects of noise, weather and our
at nosphere. And as the result of increasingly
sophisticated transmtter and receiver technol ogy,
with the ability to detect and adjust for signal
degradation, | think interference nmnagenent is
also going to increasingly have an econonmc
di mension, a balancing if you wll, of technical
and econom c factors.

Interference can be an elusive thing to
its victims who may realize that something isn't
quite right, but don't know what's going on. Let
me illustrate here. As a kid growing up in
northern M nnesota back in the 1950s and 1960s, we
got our first TV set, | think in 1956, a black and
white set. And the station we watched was about
100 m | es away. And the picture was al ways snowy.

Okay? And so we cultivated the fine art of
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pi cking the people out of the snow back in those
days. However, sonetinmes there was nore snow on
the screen than on the ground in the M nnesota
winter and so we got out the playing cards. The
point of all of this is that we were content with
just getting a passable picture, the only kind of
pi cture we'd ever known. When things got really
bad, we didn't know what was going on. We
suspected it had sonmething to do with the great
di stance to the TV station, but we didn't know W
don't know whether nmy Dad got stuck with a |enon
TV, whether the weather was the culprit or whether
sonme kind of an interference was the problem Iike
our next door neighbor running the vacuum cl eaner
or sonething. And |ike many other people, we never
conpl ai ned about it. W just lived with it.

I think those days are 1long gone.
People now have access to nuch nore reliable
communi cations services, high technical quality
services. | think folks are probably less tolerate
of signal degradation and outages. Interference is
very serious business.
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Mor eover, t he Conmuni cat i ons Act
directs the Conmm ssion as the public interest
requires, to mke regulations that it deens
necessary to prevent interference between stations.

Hi storically, various approaches for
dealing with interference have evolved for each of
t he many Conm ssion radio services, typically based
on the expected use and technical characteristics

of the time the services were created.

When | joined the Commission a wle
back, | think there was sonething |ike 70 different
radio services and they all had their own
interference characteristics. And now, of course,
there are even nore services. Some of the

approaches that are involved and our working group,
the first thing they did was to go through the
rul es, canvas the rules and kind of create a matrix
of all of the interference approaches that are used
for the different services.

Common approaches involve limts on
transmtter power and out of band em ssions, but
there are a whole bunch of other things. There are
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si gnal strength [imts t hat service area
boundari es, distance separates between stations;
prescri bed m ni mum desi red/ undesired si gnal
strength or carrier i nterference rati os.
Negotiated interference agreenents are often relied
upon as is industry frequency coordi nation.

I woul d al so poi nt out t hat
interference is going to continue to be serious
busi ness here at the Comm ssion. The Conm ssions
draft strategic plan for the Years 2003 to 2008
include as a spectrum policy objective, t he
vi gorous protection against harnful interference.

The panels in today's workshop are
designed to explore different aspects of what we
generically refer to as interference managenent.
The panel here this nmorning will probe for problens
with current approaches and generally consider how
t he Comm ssion should deal with future chall enges,
the kind of challenges that are presented by
Moore's Law and the rapidly changing world of
di verse and highly dense emtters.

The second panel this nmorning is going
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to focus on the extent to which we m ght get sone
relief from advanced technol ogies. And the
afternoon is going to |look at other ways that the
Comm ssi on can better manage i nterference,
recogni zing that interference inpact affects not
only spectrum policy decisions at the Conm ssion,
but al so the Conmmi ssion's |icensing and enforcenent
activities.

So | would encourage you all to stay
for all three panels.

The format this norning and for the
other panels is going to be entirely interactive.
A noderator will ask the panelists to respond to
one or two questions in a topic area and foll ow ng
that, the audience will have an opportunity to ask
guestions or otherwise join the discussion, after
which we'll nove on to another line of questions.
And as Paul nentioned, we encourage and we expect a
lively and robust discussion on these issues.

Now let's meet our di stingui shed
panel i sts. On ny far left we have Andrew Cl egg
Andrew is from Cingular Wreless. He's the | ead
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menber of the technical staff there. And | guess,
Andrew, you're kind of representing the wreless
i ndustry on the cell side.

Next to Andrew we have Rebecca
Cowen-Hirsch fromthe Departnment of Defense.

Next to Rebecca, we have G en Nash who
is the President of APCO International, the public
saf ety group. He speaks for the public safety
I ssues.

Then over to Dale's right 1is Rob
Briskman who is wth Sirius Radio a digita
satellite radio service and Rob has satellite
background here nd he's going to be representing
the satellite industry.

Then we have Paul Steffes from Georgia
Tech University. He's a Professor there. And he
was the, | believe, Paul, if |I'm not m staken, you
were the past chair of the Committee on Radio
Frequenci es. Ri ght . He represented radio
astronony interests there in that former capacity.

And then on Paul's right we have Larry

MIller who is the President of the Land Mbile
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Conmuni cations  Council. Larry is also the
Frequency Coordi nation Manager for the Anmerican
Association of State H ghway and Transportation
O ficials.

On Larry's right is Lynn Claudy. Lynn
is the Senior Vice President of Science and
Technol ogy at t he Nat i onal Associ ati on of
Broadcasters. And Lynn represents the interests of
radi o and tel evision broadcasters in this country.

Al right, panelists, ready to runble

here? Before |ooking at the future challenges of

t he Comm ssi on here i nvol vi ng interference
managenent , I'd like just to start wth the
present. From your point of view, are there

spectrum uses or users for which the Conmm ssion's
current interference managenent approaches are
either working relatively well, in fact, or are
there are others for which the interference rules
and processes are either not working at all or are
bei ng overly stressed by user demands?

Let's start with you, Gen, on that.
How is it going on over there in the public safety
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wor | d?

DR. STEFFES: In general, it's going
fairly well. The interference rules really require
cooperation anongst the parties to get together and
agree to work out their problens. We have a
frequency coordination process that enphasizes
m nimzing the potential for interference and for
public safety, it really is critical that we not
have interference situations.

Having said that, we currently do have
a very serious interference problem at the 800
megahertz band that arose out of a well intentioned
Conmi ssion action in the early 1980s to interweave
the spectrum and have various groups trying to
share the spectrumthat did result in sone probl ens
with frequency coordination, that has led to these
interference problens that we're experiencing. So
| think to the extent that we are able to utilize
the frequency coordination process to take a |ook
at what people are doing, you have the cooperation
of the community, (a) to provide systens that cover
their jurisdiction without reaching far beyond that
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and yet do provide <coverage for their own
jurisdiction.

W really don't have a problem Wher e
we' ve gotten into trouble is when people don't want
to play the gane.

MR.  LARSON: Thank you. Andrew the
sane question from your perspective.

DR. CLEGG From our perspective, being
in the nobile, wreless nmobile industry, | think
|"d like to start with an exanple of where | think
t hi ngs worked pretty well because it mght help in
nodel ing how things are done in the future. And
that is the PCS spectrum and the technical rules
t hat were adopted on the PCS spectrum

Back in the 1994 tinme franme when that
spectrum was just being built out after the
auction, it was recognized that the Comm ssion had
a rational clearing policy in place for that band
and that band would basically be cleared by a
relatively certain date and at a cost that was
relatively straightforward for the operators to
calculate. So the fact that we needed the spectrum
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was going to be cleared or could be cleared worked
in the favor of the PCS band.

The Commi ssion also subsequently, for
the service rules and the PCS band, I ssued
relatively flexible technical requirenents. There
were very few technical requirenments |evied upon
the PCS operators. There were EIRP limts. There
were 47 dB mcrovolts per neter field strength
l[imts at the boundary and there was the neg 13 dBm
per negahertz out of band em ssion limts. And
that right there pretty mnmuch suns the total
technical constraints on the PCS operators. Wthin
t hose constraints they were allowed to depl oy any
t echnol ogy they wanted to on the PCS bl ock and that
flexible use of the spectrum | think, worked out
quite well in the band and the industry cane
t oget her and basically worked quite well on the PCS
band.

So | think the way the PCS spectrum was
all ocated, a fair ampunt of spectrum with a good
clearing policy and then rules that allowed for
fairly flexible use within that band, | think that
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was an exanple, interference-wise of where the
Comm ssion's process has worked well.

MR. LARSON: Ckay, Andrew, if you woul d
receive any interference other than internal
interference where would that |ikely conme fronf?

DR. CLEGG Most of the interference
t hat was not caused by our own system occurs at our
geographi ¢ boundary where we have to coordinate
with the co-block operator in the adjacent
geographi ¢ boundary and there were industry groups

like the National Spectrum Managers Association

t hat addr essed coordi nation procedur es for
coordi nati ng frequenci es at t he geogr aphi c
boundaries and also, frankly, |ike we do on our

cellular operations, a lot of the frequency
coordination is done fairly informally. Qur
engi neers know the engineers from other conpanies
and where our systens conme together, if there's a
probl em one of our engineers calls up one of their
engi neers and says hey, your choice of frequencies
on this cell aren't quite conpatible with ours,

let's shift themaround a little bit.
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So it was done on a fairly inform
basis as it was in the cellular band. So that's
the extent of nobst of the interference problens
we've had in the PCS band. | think it was a good
nodel .

MR. LARSON: So would you say the
coordi nation process there is working pretty well?

DR.  CLEGG It was. | think a
conmbi nati on of having an industry group to address
what ever coordi nati on procedures should be in place
and also just the informal work between the
conpanies, | think it worked pretty well in that
case.

MR.  LARSON: Okay, thank vyou. Lynn
Cl audy, turning to you, from the broadcaster's
poi nt of view, you've taken sonme spectrumhits here
in both the UHF TV band. The Conm ssion just
real l ocated channels 52 to 59 for new energi ng uses
and earlier the <channel 60 to 69 bands were
reallocated to public safety and other new
commerci al services. And vyou've also taken, |

think, a 30 percent or so spectrum hit over in 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

29

2 gigahertz band involving the electronic news
gat hering f requenci es t hat are used by
br oadcasters.

In addition, the Commssion is rolling
out the digital tel evision service, I think,
sonething |ike 500 stations now on the air and in
t he process of accommodat i ng al of t he
broadcasters with a second channel during the DTV
transition for digital. The Conm ssion created a
concept of a de mnims interference where a DTV
broadcaster is permtted to cause a certain anpunt
of I nterference to anal og, exi sting anal og
tel evi si on.

In view of all of that, how are things
going in the broadcast industry and what are your
concerns?

(Laughter.)

MR.  CLAUDY: Well, there's a great
lurid hi story of br oadcasti ng and service
al l ocati ons I n t he Comm ssi on and Si nce
broadcasting has been around for so long since

wireless services were available, | think every
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technique in interference managenent has

-- there is sonme exanple of that in broadcasting.
So as a  historical exanpl e, one can study
br oadcasting and beconme quite a student of spectrum
managenent generally.

The biggest issue in broadcasting now
is clearly the transition into digital services.
Of  course, that's mdway for television and
i npending for radio. | think the Comm ssion really
did go a long way in the digital television service
to develop new techniques, new ways of thinking
about service and interference, especially in the
model i ng area. And that has really pushed the
frontiers forward for what was an old service into
t he new technol ogy era.

Now, the challenge will be that we wll

find out, as one always finds out with nodels, they

have their limtations, they weren't exactly
perfect. We didn't design an interference free
service area. W do have areas of de mnims
interference in sonme areas where it wll be nore

than de mnims. So interference is going to be a
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fact of life as we nove to the inplenentation phase
or further into the inplenentation phase.

And | think the challenge for the
Comm ssion there is how to adapt to that, to take
the specific instances of interference and in sone
cases harnful and egregious cases and being able to
work with the parties to provide the enforcenent
function that the Comm ssion has wth a degree of
precision and tineliness and |I think this is where
the rubber neets the road as we go from what we
figured out what the channels are and we know what
the bandwi dth concerns are and the interference
concerns, but bringing that into the practical
world and letting the parties thrive 1in the
commercial world is going to be a big chall enge for
the future Comm ssion.

MR. LARSON: Thank you. ' m not aware
of a whole lot of interference problens that we've
had so far with the roll out of DTV. There have
been sonme and to ny know edge, in nost of these
cases anyway, the broadcasters have been working

with each other to try to work out the problens.
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| s that being your sense as well?

MR. CLAUDY: I think it's a dance
that's just -- where the nusic is just starting to
pl ay. "' m not saying there's going to be a huge

problem but in the cases where that does occur and
it will occur also in radio and as nore -- it's not
just within the broadcast band, but as new entrants
come into the band, and we have nore nobile
transmtters and the energency, if unlicensed
devices proliferate nore and trying to figure out
the cunulative effects of all that kind of
interference, especially with a new service 1in
broadcasting comng in, the interlinking of all of
that, I think will evidence itself in a myriad of
ways. So it's not just a digital broadcaster is
hurting sone existing analog broadcaster or vice
versa.

MR. LARSON: Ckay. How are things
going in your part of the world, Larry, as far as
problenms are going, as far as interference is
concer ned?

MR MLLER Well, ny part of the world
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is the same world as Gen lives in down there.
We're actually a public saf ety frequency
coordi nator and when we talk about interference, |
think there's a big msconception on the part of
the users as to what harnful interference is as
opposed to nui sance interference. And sonetines we
get conplaints and the guide essentially says hey,
"' m hearing a guy of ny channel and once | read the
rules to him how the applicants and |icensees are
required to cooperate and nmke adjustnents,
etcetera, and 90 percent of the tinme, once they
realize that, they are about to work with the other
parties, reduci ng antenna heights, transmtter
power . Soneti nmes, you even have to take sonewhat
extreme nmeasures of using directional antennas.
Qobvi ously, tune the squelch on the receivers and
things I|ike that. And for the nopst part that
solves a vast majority of the problens.

Now when you reach a situation where
that you can't quite educate the people as to the
fact that they do have to share and cooperate,
that's probably where we would like a little bit of
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a stronger hand fromthe Comm ssion. W would Iike
to be able to just refer that to the Comm ssion and
say we've done all we <can and then if the
Comm ssion were to issue a letter to the
conpl ainant stating this is what you really need to
do, | think that would probably make a happy endi ng
to nost of these conplaints.

MR. LARSON: So far things, | think,
sound like they're going pretty well. Certainly,
there must be sone major problems here that we have
yet to uncover

Any of the other panelists want to junp
in at this point and discuss that, that issue?

DR. STEFFES: | think a lot of us are
afraid of the future as nuch as we are of the
present.

MR. LARSON: Uh- huh.

DR. STEFFES: Just because we know the
rate of growth is so significant that the m ninal
pressures now wll beconme major pressures wthin
t he next four years.

| represent, of course, and again ||
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mention my coments are ny own personal comments
and not those of the National Acadeny of Sciences
of the Commttee on Radi o Frequenci es. But | will
say that we have seen just an explosion in usage of
spectrum around the passive services. And agai n,
"Il remnd you what passive services are, the
things I|ike radioastrononmy and sensing of the
earth's atnosphere and surface wth passive and
wi || receive only type equipnent are typical
sensitivity levels are about a trillion tines
hi gher -- well, let's see that would be 10*?, call
it 90 dB, a billion tines nore sensitive than a
typical radio receiver. So we're even far nore
sensitive than the space conmunication receiver.
So we are in a situation where we are constantly
paying attention to the growth of the spectrum
usage and even a mnimal out of band em ssion from
sonething like a GLONASS navigation satellite can
conpletely shut us down.

V\henever an earth-renote sensi ng
satellite operating in the earth-renpte sensing
band at 10.68 gigahertz flies over Cleveland, it
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basically doesn't even try because you know, there
will be out of band em ssion from the adjacent

fixed service and it's very weak and they're doing

-- they're operating wthin their |I|icense, but
basically these folks, you know, were that
sensitive.

So we've seen incidents, obviously,
when Iridium is very busy, we see their out of
band em ssion, even though that was an incredible
activity as far as trying to coordinate the
i censing and out of band em ssion requirenents for
Iridiumrelative to the neighboring L band passive
radi oastronony use. So I think we've seen a snal
pr obl em As a matter of fact, right now, our
wonderful International Space Station, the Russian
segnent has a transmitter on it that is not quite
al | ocat ed. And we see that at 1429 negahertz.
Don't ask me how it got there. But my comrent is
that those of us that are nobst sensitive are npst
afraid of the future. And we're very concerned
with out of band em ssions.

VR. LARSON: So as hard as the
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Commi ssion is trying to protect the integrity of
your operations over there with the very sensitive
conmuni cati ons t hat you receive, per haps
radi oastronony is kind of a barometer here, maybe
of things to cone.

DR. STEFFES: Yes. And to draw a
parallel with the |and nanagenent concept that the
two of you have brought up and Dale brought up
initially, | think that if you will, we're kind of
like the National Parks of the spectrum world.
We're the ones that are nost sensitive to
pol [ uti on. We're nost sensitive to environnmental
change, t hat sort of thing because of t he
sensitivity.

MR. LARSON: We'll soon go to the
audi ence for questions and coments, but | want to
just tap one other kind of a subissue here with Rob
Bri skman. Rob brings, | think, a little bit of a
different perspective here to the discussion. Rob
represents a newly energing service, satellite
digital radio, fresh from an FCC proceeding and |

think it's still an
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on- goi ng proceedi ng here involving certain issues.

Rob, in your view, how transparent are
the Conmm ssion's processes here for interference
particularly in connection with trying to put in a
new service. Are there roomfor inprovenents here,
or do you think things are okay as they are?

MR. BRI SKMAN: Well, 1'm going to
answer that in a very long answer, since ny right
hand here neighbor clainmed the rights to maxi num
sensitivity.

(Laughter.)

Let me give a little bit of history
since | am representing, Keith, the satellite
i ndustry here. The first comercial satellite
which | launched was Early Bird in 1967. That's

only 35 years ago and it was operated, as you know,
at 4 in 6 for fixed service. In this 35 years, of
course, and now many hundreds of satellites are
used for al | di fferent sorts of t hi ngs,
communi cations, direct TV to your honmes, a GPS for
navi gati on and position determ nation. You

mentioned Iridiumand you on and on and on.
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So | suppose, Keith, as a general
answer, I t hi nk t he Commi ssi on shoul d be
congratul ated on comng up with the processes and
rules that have allowed the satellite industry to
grow this rapidly in 35 years and 1'd like to
single out the IB which was called sonmething else
back then, but is now the IB for doing nost of this
wor K.

Now t he second arm of this, of course,
i's sensitivity. W t hout debat i ng t he

radi oastroners who do require a very  high

sensitivity, so do satellites. And why? | suppose
for two engineering reasons. One, the economc
cost which Dale wll get back to of putting
satellite power, transmtter power, is extrenely
hi gh. And therefore, any system design tries to
mnimze that. This creates, obviously, receivers

are very, very sensitive and this creates a very
hi gh possibility of getting interference.

Getting back to Keith's coment, of
course, the current and newest service is what's

call ed SDARs at the Conmi ssion which is a digita
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audio radio service to cars. Again, it's extrenely

sensitive because it uses receivers that are, if
you |like, noise figure, | believe are a little bit
one below 1 dB noise figure. If you like kelvin,

it's about 160 degrees kelvin and they use omni
directional antennas. So it does nmake it extrenely
sensitive to interference.

So what I'm still saying is that the
efforts and procedures that the Conmm ssi on,
including this one, have been effective. There are
concerns, and by the way, this is not only SDARS
concerns, other satellites, having to do with out-
of -band em ssions and this has been nentioned by at
| east two or three of the other panelists. Wthout
bel aboring the point, | did last night go through
the rules and one finds that in our band, others
can put anywhere from a range of 40 dB difference
i n out-of-band em ssions. In other words, there's

a rule for wreless. There's rules for ultra-w de

bands. There are rules for other Part 15/18
devices and the out-of-band emssions |limts are
all different and although this second, | don't
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think there is a major problem It is one that the
Conm ssion nust address and address soon before
there is one. Thank you.

MR. LARSON: Thank you, Rob. Wel 1,
we're finally |I turn to you here and then we'll go

to the audience. Welcone and |I'm happy to tell you

today that I'm not here to try to take away sone
federal spectrum here from the Governnment. That's
not the purpose of this panel and also, |'d |like

you to go back and report to your superiors back
there in the federal Governnment side, how well
under control things are on the FCC side of things
or seemto be.

(Laughter.)

And what civil proceedings we have
here.

(Laughter.)

How are things over there on the
federal government side. Are you grappling wth

the interference issues, just |ike we are here?
MS. COVEEN- HI RSCH: Absol utely, and et

me tell you that the Departnment of Defense has
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addressed interference from the get go because we
use such a w de plethora of systens and a very
finite amount of spectrum interference criteriais
a way of Ilife for wus. And what we do very
significantly different than Conm ssion rulings is
that we don't place the entire burden on the
transmtter side. It 1is essential for our
receivers to be able to have -- find discrimnation
and to ensure that their interference tolerance
enable their m ssion to be conplete.

Now we also have receivers that are
wi de open and highly sensitive, satellites as well
as sensors in the nost generic sense and what we do
to overcone the interference Dbecause it's not a
guestion of whether you will have interference, but
when and to what degree. And what you do wth
technology to be able to get t hrough that
interference to acconplish the m ssion and get your
information transmtted from point A to point B.
So in the case where we have our wde open
transmtters, we often use signal processi ng
techni ques and certainly technology is opening sone
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w de areas of exploration in that area, to be able
to discrimnate the information, to be able to
address the noise issues.

So when we have a platform whether
it's a ship or an aircraft or a satellite that's in
a highly dense environnent and there's nothing nore
dense than an electromagnetic environnment than a
battlefield, the ability to address interference
issues and to overcone them and to mnimze them
two very, very different disciplines is critically
i nportant to the Departnent of Defense.

We used to, in our mterial solution,
demand receiver standards. We have changed our
acqui sition processes such that receiver standards
are not the mandate, but they are, in fact, a way
of life in terms of ensuring that technol ogy
addr esses t he interference environnent in a
battl efield situation.

Now, all of our mssions are not
acconplished on the battlefield. Qur m ssions are
al so acconplished here within the United States and

so we're very sensitive to the potential for
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interference from commercial applications, whatever
t hey may be. We use the sane technical solutions
to begin to address what the regulatory arena my
not, for lack of a better word, enforce. So the
interference criteria and the way we address it
technically, as well as taking advantage of when
and where tine and geography of how we use our
systens mtigates the interference situation when
we're operating with simlar systenms and certainly
with dissimlar systens.

MR. LARSON: M co-noderator has a
foll ow-up questi on.

MR. HATFI ELD: Rebecca, this is new
information to me from back when | was at NTIA on
recei ver standards. | just wanted you to clarify.
You say it's no |longer -- receiver standards are
no | onger mandated, but are a way of life. How
does that translate into the real world?

MS. COVEN- HI RSCH: You nean the real
wor | d outside the Defense Departnent?

MR. HATFI ELD: No, no, | nean --

(Laughter.)
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MR. HATFI ELD: No, | mean because |'ve
been recently nore an advocate of |ooking at the
receiverside and |'ve sonetinmes used the Departnment
of Defense as an exanple that you tended in the

past to | ook harder and now you're saying it's not

a mandate, but it's a way of life. What does that
mean in practical terms if |'m designing a DOD
syst enf

MS. COVEN- HI RSCH: Absol utely, very
good questi on. In prior years of acquisition and

when we were doing our purchasing and buil ding of
systens, there were mlitary standards or ml
standards that were |evied against the provider or
agai nst the conpany that would be building the
system for us. Because we are allowing new

technol ogy solutions, we do not Ilevy specific

st andar ds and it's just a streamining of
acqui sition and t hat was t he pr evi ous
Admi ni strati on, at least in part, was their
di rection. This actually has been significantly

advant ageous for us because rather than telling

soneone how to do their job, we base all of our
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requi renments on operational requirenents, so rather
than forcing or directing a specific standard
against which a system nust be designed, we
actually have an operational requirenment whether
it's threshold or different requirement for the
data throughput such that you leave it up to the
i ndi vidual conpany and the technol ogical solution
to establish how those requirenents could be net.
So instead of levying a standard that the receiver
nmeet a specific criteria, you' ve got a throughput
requi rement that indicates your quality of service,
if  you wll, that wll translate into the
commerci al 1 ndustry. You woul d define what those
quality of service requirenents would subsequently
be and allow the technology to drive the solution
It introduces greater flexibility. 1t also allows
us to | everage where industry nmay be in sone cases
expl oring new opportunities t hat woul dn' t
necessarily be consistent with an old antiquated
m| standard, but would provide the necessary
operational capabilities. So it basically is a

qual ity of service requirenment.
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MR. HATFI ELD: Could I follow wup?
Taking Paul's adnonition to be provocative, what
prevents a system from being designed that neets
the requirenent, but squanders spectrun? | nean |
t hought that's the reason you |ooked at receivers

is to make sure that the receiver wasn't squandered

and | always use you as a poster child and now
you're telling me that mybe -- and Andrew, the
sanme thing. I am probably a very strong advocate

of flexibility, but the trouble is the flexibility,
you can design a system what | call fragile
systens, systens that are too darn sensitive to

interference in which you play, and then you say

everybody around you. Now you've got to cut down
your out-of-band emnm ssions because |'ve put a
system that's what | would say is under designed.

Where do you do the design review to make sure that
the person is not neeting the requirenment, but is
squanderi ng spectrunf?

MS. COVEN- HI RSCH: From the very get-
to. Not only is it the quality of service for a
particul ar system but it's that that system nust
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operate in the intended environnent, so there are
envi ronnent al considerations so that you can
address either existing out-of-band em ssions, but
al so take into consideration whether it's the noise
environnment, if you're operating in the presence of
ultra-wi de band or whatever the new system you
have to take the environment into consideration.
And | ooking at -- it is absolutely essential that
spectral efficiency be one consideration. Now t he
mlitary has some unique situations. There are
m ssions that we acconplish such as -- or
requi renents that we have like anti-jam that is
very significantly different than the broad open
i ndustry requirenents. So it is not only -- we
cannot tolerate because the plethora and the wi de
variety of systenms and the finite amunt of
spectrum into which we are restricted because we
have not addressed the breadth of shari ng
potentials in the broadest concept across the
spectrumin total. We are restricted in the finite
amount of spectrum that we do enploy that we need

to begin to -- we need to be fine stewards of that
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spectrum and we are to allow the m ssion to be able
to be acconpli shed.

MR. LARSON: Ckay, thank you. Receiver
standards are going to be a really inportant thing
down the I|ine. | think it's sonmething we're going
to be tal king about nore even in this panel here as
we get into other segnments of the panel, but the
audi ence, you've been extrenely patient here,
listening to the panelists get their discussions.
Now it's your turn.

Anybody have any problens that they can
put their fingers on or things from your point of
view, nenbers of the audience. Are things working
pretty well or are there areas that the Comm ssion
should be concerned about, about its present
processes? And then after that, we'll nove to our
next segnent on dealing with future chall enges, but
again, let's keep it focused on the present right
now.

Questions?

(Pause.)

Yes. Pl ease identify yourself by nanme
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and affiliation, if you could, please?

MR. DELMORE: |'m John Del nore. And |
have just a quick question for G en Nash.

M. Nash, you nentioned with regards to
interference. The FCC's require Ilicensees to
cooperate with each other. And | think that's what
you said. Correct me if I"'mwong. |If you did say
that, <could elaborate on how that's currently
wor ki ng out wi th public safety | i censees,
cooperation between public safety |I|icensees and
ot her licensees that nmay be causing interference to
them the degree of cooperation that exists and
t hat sort of thing?

MR. NASH: Sure. Again, wthin the
public safety comunity, | think there's a fairly
good ampunt of cooperation between the |icensees.
And quite frankly, as | said, that begins at the
frequency coordination process to mninze the
potential for interference, but once it occurs, the
two parties getting together and finding an
am cable solution and as Larry indicated, that
maki ng adj ust nment s in power out put maki ng
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adjustnents in antenna patterns, inplenenting CTCSS
and other techniques to mnimze the effects of
nui sance interference, those are all things that we
do on an everyday basis.

As we start to experience interference
com ng from outside the public safety community, |
think that's one area in which the practices becone
a little less precise and followed. The rules
don't specifically require good coordi nati on
bet ween the different frequency coordi nators and so
at times we do see some conflicts, the parties on
each side of a frequency boundary or a geographic
boundary doing their own thing, saying the rules
allow me to do this and it's alnmost as if -- they
think there's a Faraday shield that goes up and
not hing crosses over which isn't reality. So
that's when we do start to get sone conflicts.

Certainly, as tine has gone on, and
starting getting into the future challenges and
"Il mnimze nmy coments here, but we're seeing
t he changes in technology are having an inpact on
the interference equation. So again, many of us
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realize that we're all in this together. We have
to work together in order to make it work because
if we don't work together, it isn't going to work.

So you just have to be a part of, as | made the
comment, play the gane, be a participant in it
because that nmakes it better for all of us.

MR. DELMORE: Can you el aborate on the
particul ar changes that you're referring to?

MR. NASH: The question was getting
into changes in technol ogy.

What we've been seeing over the | ast
few years is a trend from single wuser/single
frequency type systenms to nultiple wuser type
systenms and so you go to TDMA, you go to CDMA, you
have many users using a nuch w der bandw dth. And
from a spectral efficiency standpoint that may be
very well good. From an interference standpoint
what you need to really -- the underlying
performance of filters is an issue of bandw dth and
so as you make the bandw dth, ei t her t he
transmtter or the receiver has to be wder in
order to accept the desired signal. It also is
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wi der and is open to nore undesired signals. So
that's just one area in which we' ve seen what |
believe really is an increased susceptibility to
interference is by going to these technol ogi es that
require and operate at w der bandw dt hs.

We're al so seeing radios that have many
nmore individual frequencies in them VWhen |

started in this industry 30 years ago, a 4-channe

radio, that was a highly capable radio. We tuned
the front end of it. The maxi mum frequency spread
was maybe a nmegahertz. We now routinely have

radi os that are operating with 200 plus frequencies
in them The front ends of those now have to be
tuned so that they operate over 10 or 15 negahertz
and 800 negahertz wth trunking systens where
you're dynam cal ly assigni ng channel s.

Agai n, we've had to open up the
receivers in order to accept a nmuch broader range
of possible inputs. That has an inpact on receiver
performance, as far as its ability to reject to
undesi red signals. So I think as we've seen these
noves towards having radios that are nmuch, by
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design, are wder in bandwi dth, the engineering
trade off we're making is that by design, they're
nore susceptible to interference.

MR. LARSON: Anybody else have any
comments or problenms they want to bring to our
attention here at this point before we nopve on?

Yes, in the back?

MR. EPSTEI N: Good  norni ng, Bar t
Epstein from Latham and WatKkins. And | have a
guestion about the expectation of wusers. ['"'m

rem nded of when | had ny first car which | bought
for $200, prearrived with quite a nunber of dents
and the first time | bunped into sonething | | ooked
and | couldn't even tell which dent was new because
it had so many already. But now with my new car

if I have a dent, ny expectations have changed and
that dent is not acceptable at all. And it strikes
me that either there is or there should be an
understanding at the Comm ssion that certain uses
of the spectrum consunmers and businesses and the
mlitary have different expectations of what's

accept abl e.
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When consuners start spending several
t housand dollars for a digital television or they
upgrade their <car stereo to receive satellite
signal s, they're expecting hi gh quality,
uninterrupted digital signal which they're often
willing to pay a premum for as opposed to free or
over-the-air signal s whi ch al t hough greatly
i mproved, still occasionally have interference
probl ens.

Is that something which the panel
thinks the Comm ssion should or should not be
doing? It seens |like a |lot of the disputes we have
are based on expectations and once we have -- once
we have set an expectation, the public is awfully
unhappy bei ng di sappoi nt ed.

MR.  LARSON: Anybody want to respond
t hat here?

MR. BRI SKMAN:  Anen.

(Laughter.)

MR. BRI SKMAN: Yes, the Conm ssion,
obviously has to address these matters. They're
difficult matters. Sonme are, | suppose the word is
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subjective, which nmakes it very difficult again,
but they have to be considered. People and
hopefully, won't object, and occasionally had a
dropped call, mscall, | don't think that's a
problem But as you say, a person who's paying for
a service, has great expectations |like digital
television or satellite radio. | think that has to
be a very high criteria for quality of service.
And the Conm ssion has to address these matters.

MR. LARSON: And as | said in ny
openi ng, the Conm ssion plans to vigorously address
interference issues |like this.

I was | ooking at the clock here and we
have a | ot of ground to cover here. Do we have any
ot her questions first on this, on the current
probl ems before we nove on? Yeah, in the back,
Peter?

MR. Pl TSCH: Peter Pitsch with Intel
Cor por ati on. | just wanted to ask a question
followwng up on Andrew Clegg's description of
output oriented interference restrictions and how

well that seened to work.
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Is that an approach that would have
application elsewhere, problems in extending it
el sewhere?

DR. CLEGG | think as long as you
al l ocate spectrum so that the services that are in
t hat spectrum are fundanentally conpatible, | think
you can follow this technique where you give the
i censes out, you put as few technical restraints
as possible and as long as the services are
fundamentally conpatible, | believe, generally,
things will work out l|ike they have for the PCS
band. The problem at 800 negahertz is you've got
systens t hat are fundanmental | y i nconpati bl e.
You' ve got other exanples of, for exanple, trying
to put terrestrial repeaters for some of the
satellite digital audio radio systens. Sone people
may argue that that use of that spectrum is
inconpatible with the wreless comunications
service spectrum But generally, | believe that as
long as the Commssion is careful to allocate
spectrum to conpatible services and give those
conpati ble services exclusive access to that
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spectrum | think this technique of flexible
al | ocati ons are putting as few techni ca
requi rements on the licensees, | think has proven

to be quite effective in PCS and | think it can be

effective in other bands as well, other services.
MR. LARSON: Okay, |1'Il take one nore
guestion here before we nove on. Yeah, go ahead
sir.
MR. RAPPAPORT: My nane is Gene
Rappaport with Wnstar Commrunications. |"d just

like to express support from the comrercial
i ndustry for the remarks M. Hatfield made that
when you buy a spectrum |icense at auction, and
then you expect <certain interference protection
goes along with that |icense that you' ve paid noney
for, but many cases you then have to spend years
trying to protect those rights from interference
both on the domestic basis and on the international
basis, so there has to be sone accommpdation
between the rates that you require and the
interference protection that you then have to fight

for on an
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on-goi ng basis. Thank you.

MR. LARSON: Thank you. Let's refocus
t he discussion here. Let's now |ook toward the
future here. Wway down the line, you know, 5, 10,
even 20 years ahead, and Dale, |I'll turn it over to
you.

MR. HATFI ELD: Okay, | think the stage
has al ready been pretty well set in ternms that we
know that wth increased flexibility people can
choose different wave forns, they can choose lots
of different nodul ati on techni ques and so forth and
we're seeing also because of flexibility they can
do that and we're also, of course, seeing this
proliferation of devices and so forth. So when you
| ook, because of these changes, when you | ook
towards the future, what sort of challenges do you
see and why don't we start down -- I'I|l start down
here on the right, Lynn, and ask you |ooking
forward what do you see the mmjor challenges that
wll face the Comm ssion, things that are maybe
just beginning to energe?

MR. CLAUDY: Well, I'd go back to your
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remarks earlier that that maybe it's tinme for the
Conmmi ssion to | ook closer at receiver standards. |
think that is an area where there hasn't been a | ot
of Comm ssion involvenent and it's been marketpl ace
only, at least in the broadcast case and the market
place nmay not work some of those issues out
ultimtely. So if you really desire interference
free service in the areas where you think you have
that, and that's an inportant public interest goal,
there has to be some involvenent to make sure that
that 1indeed happens and not just happens by
happenst ance.

So | think receivers standards is a new
area for the Conm ssion to really look at. | agree
with the coments of taking |ike services and
putting them in the same bands and that the

interference managemnment probl em becones nor e

tractable by doing that. There will be increased
pressure on services |ike broadcasting to be
extrenely spectrum efficient. The reclamation of

the spectrum in the VHF/ UHF bands, the reclamation

of spectrum for the nobile satellite service and
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the two gigahertz band. There will be a lot of
continued quests toward doing nore with |less and I
think that again goes back to receivers being
smarter, adaptable and having nore tools avail able
to operate either in a smaller bandwidth or with a
nore rich interference environment. So that's
again a driver for the Comm ssion to |ook at both
the transmt and the receiver side.

MR. HATFI ELD: One of the things that
m ght be useful to explore later on is the
difference between the broadcast service where you
buy the television set in a single transaction and
don't have any further relationship wth the
service provider conpared with the cellular exanple
where there's a continuing relationship and a
financial relationship between the custoner and the
provider. | think that distinction is an inportant
one and a lot of the things | saw here when | was
at the Comm ssion related to where the person made
the single transaction. You've got a million TV
sets, hundreds of mllions of -- you know, and it
gets very difficult politically to change things.
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Larry, can we go on down? Moving right
down the line.
MR. MLLER  Ckay, thank you. 1'd like

to second those comments regarding receiver

standards and | guess from the land nobile
perspective, | think the Comm ssion has tried sonme
t hi ngs. Obvi ously, everyone always wants nore
spectrum I think the Comm ssion tried with re-

farmng to generate nore voice paths in the
exi sting spectrum But | don't think they did it
aggressively enough. They depended on the market

place to encourage and essentially manage the

transition to new technol ogies. It hasn't
happened.

In a lot of cases the users and | know
from ny personal perspective, | wed to work for
state governnent and if | went in to the budget

director and says | need a certain anmount of noney

to upgrade ny system because | want to inprove
per f ormance, et cetera, no matt er how  nuch
docunmentation | had, it was kind of a hard sell,

but if | said the FCC just issued a rule and by
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this date | have to do this, sonehow the npbney was
f ound. So | think with respect to the efforts of
the Commission on re-farmng, additions of date
certain that all systens have to operate wthin
certain bandw dths, that would be a good step
forward. You need receiver standards because ny
experience as a frequency coordinator is that when
you try to intermix new narrow band digital
modul ati on schenmes with the ol der wi de band anal og,
you can run a path profile in a conputer nodel and
it looks like it will work, but when they plug the
equi pnent and turn it on, you don't get the sane
resul ts. So | think again, receiver standards
woul d help themin that area.

Wth respect to the 700 negahertz
spectrum the way the rules are witten, it's
fairly anbiguous as to whether the broadcasters,
the incunbent broadcasters really ever have to
vacate and | think in order to get the kind of
comm tnment from governnmental entities and perhaps
even the band manager users, the Comm ssion needs
to be a little nore aggressive to nmake sure that
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when | and nobile systens are constructed in those
bands, that the television broadcasters have, in
fact, vacated, so that the new MOUs can use that
spectrum

And that's as nuch as | think | need to
say, but I'm sure you have a I|ot of other
comrenters here.

MR. HATFI ELD: Yes, the thing that
j unps in my mnd too is the difference between
where you have exclusive use like in the cellular
case where efficiency gains accrue to you in terns
of more revenue where you're in a public safety,
nonprofit sort of organization where it doesn't
necessarily accrue to you.

Paul ?

DR. STEFFES: Well, the first thing |
wanted to restate was how happy the passive
conmmunity has been with the support we've received
from the Conm ssion. I think when | was quoting
problems | wanted to state that over the years that
|'"ve been involved with this the Conm ssion has

been extrenely sensitive to the highly sensitive
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nature of passive science, wuse of the radio
spectrum

However, the problem of course, for
the future is conplexity. CObviously, the number of
users and the nanagenment of the problem becones
dramatically enhanced. | was talking with Paul
Kol odzy before and we were saying that it's at
| east a six dinmensional problem nmeaning spatial, x-
y-z, frequency, time and wave form and of course
since the wave form can be infinitely conplicated,
you can make it an n-fold problem which it
basically has nore variables than you have nunbers.

So as a result, the conplexity issue, |
think, presents the Conm ssion with an especial

challenge and | think that a lot of the solutions

wi || be technological and those technol ogical
solutions for conpatibility of services can, in
fact, be found in many cases. However, in a |lot of

ways, the holistic problem needs to be |ooked at a
top |evel. In other words, not just solving one
service's conpatibility problem with an adjacent

one, but giving the Conmm ssion the technica
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resources it needs to |ook at the higher |[evel
pr obl em What is the current |evel of spectrum
usage nationw de? You know, the NTIA, thankfully,
back in the 1990s made a few studies of certain
urban environments and suburban environnments, but
those were just first steps. W really don't have
good netrics on what's going on technol ogically and
| think that that mght be one of the biggest
contributions the Conmm ssion could gain or one of
t he biggest assets the Conm ssion could gain in the
next decade.

MR. HATFI ELD: Thank you. Bob?

MR. BRI SKMAN: I have to support
grouping of |ike wusages, but just to be honest
about it, I hope I'lIl live that long to see it. So

going to nore practical ways to address the | ong
term problem one thing | have not heard and which
| think would help everybody is nore severe
requirenents on filtering and one thing nobody has
tal ked about yet is severe requirenents on how nmuch
filtering there is at the transmtter because that
is what is generating the interference to begin
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wi t h. And therefore, if you have requirenents
there, this is the so-called

out - of -band interference, you're hel ping everybody
on both sides of you throughout the spectrum This
is sort of polluting the commpons, | suppose, is the
acute way of saying that.

And secondly, of course, let wus talk
and this is ny last point on the receiver, there
are nodul ation techniques that are nore resistant
to interference than others. Unfortunately, these
al nost always require for the same through put nore
bandw dt h and obvi ously bandw dth and spectrum have
becone very difficult to get and very expensive
So peopl e are because of that design systenms to get
t he maxi mum capacity out of the spectrum and to do
ot herwi se woul d probably be uneconom c.

On the other hand, certainly they could
filter the receiver so that it would receive little
to no out-of-band interference. So | would
reconmend t hat.

The last point | would like to make is

again a new point. I would think that nost of the
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new services, not all of them are digital. And
another criteria of control or specification is bit
error rate and the nice thing about bit error rate,
it's not subjective, it's nmeasurable. One shoul d
| ook at that as another took that the Comm ssion
could use in the allocation of frequencies and the
result of interference to a digital signal. And
hopefully, there could be some reward for those
that design their system to be nore resistant to
interference. Thank you.

MR. HATFI ELD: Yes, thank you. den?

MR. NASH. As |'ve already indicated, |
think the trend is towards technologies that in
many ways are working against us on this
interference issue. And the public wants those
technol ogies, industry wants those technol ogies.
They're new, they're better and yet, we're not
recognizing the fact that they carry with them a
certain cost and one of those costs is in the
interference area.

One of the things | would really I|ike

to see the Conmm ssion |look at for the future is we
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devel op a vision about what it is we're trying to
accomplish and having a vision recognize that it's
going to take tinme, it's going to take effort to
attain that vision and the fact that it's going to
take time and effort is not a reason to not nmake
the effort. And | think |I've seen that a little
bit. W tend to say that well, television
broadcasting could be a |lot better, but we have 200
mllion |egacy television sets out there, so we
really can't do anything because we have all these
| egacies out there. Well, vyes, we <can do
sonet hi ng. W can have a vision, work toward
sonet hing better, recognize that the |egacies out
there are going to make the conversion take | onger,
but if we don't have the vision, if we don't start
down a path toward sonmething better, we wll never
get to sonething better. And so we really have to
start the process.

The other thing is that | think mny
cases, all of wus in our individual industries are
maki ng choi ces about what we do, how we design
things and we're doing that, if you wll, in a
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vacuum We look at our own little comunity and we
say this is best for us, this is what we're going
to do and often tinmes, we don't | ook outside to see
what is the inpact on others.

PCS, one of the advantages they've had
is that often times those decisions were nmade
within a conpany. They were given a block of

spectrum and sonething to do and so decisions they

made were within the conpany. What we find in
ot her industries and public safety, | think, is a
real good exanpl e. There are thousands of

i ndi vi dual public safety entities out there.
Today, |I'm here and Larry, you're here. We
represent associ ati ons t hat represent t hose
i ndustries, but the associations do not own and
operate radio systenms. W can make recommendati ons
and suggestions that we say are good for the
i ndustry, but when it cones down to actually
impl ementing it, we have no authority to inplenent
anyt hi ng.

So we do need to be aware that

deci sions have to be driven from a higher Ievel
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They have to, as Larry indicated, it's nmuch easier
when the FCC says this is the way you're going to
do it because it is in the best good of everybody
that it be done this way. W really need that
because when you get down to those individual
peopl e, making decisions on thenselves, they tend
to look at only their own best interests and often
time they don't make the best decisions in that
case

MS. COVEN- HI RSCH: Well, in terms of
chal l enges for the future there are so many. It

was identified, Paul identified that there were at

| east six di mensions. I think there are at | east
two nore. One is the economc benefit and since
I"'m from the public sector, | will not coment on

that, but also there is the priority issue and
that's sonmet hing that we know a great deal about.
But | ooki ng towards what the chall enges
facing the FCC and certainly the NTIA and the
public sector are how do we respond to this new
advent of technology? How do we address what is
going to be required in terms of a new sharing
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etiquette, the bill of rights?

We haven't talked a lot about this in
this panel and [|I'm certainly going to tease
sonething up for the next panel that will address
the technologies and that's the issues associated
with opportunistic use and dynamc reallocation,
software defined radios. How do you begin to
address what those systems bring into the mx in
terms of exploitation of this finite resource?

The current service rules sinply do not
allow for that flexibility. "Il toss a bone over
her e. Flexibility certainly allows for greater
opportunity to explore the wuse of this finite
resource. But you need to look at the quality of
service trades and the opportunities for secondary
benefits to be able to do that.

Recei ver standards certainly worked for
the Departnment of Defense in the past and once
st andards becanme not the mandate, we certainly took
into place those considerations in our design and
our material solutions. So standards are one way
to do it if you want to levy a requirenment against
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sonebody, but quality of service begins to say what
can you tolerate, what 1is your probability of
interference and what's the inpact of that, what
wave forms do for you, what they do not? So
there's sone areas that we'll definitely |ook at,
that will challenge you

One thing, when you get into the advent
of software defined radios and they are here, when
you | ook at opportunistic sharing and reallocating
systenms, you need to look at having behavior
confidence. That's sonmething that we sinply
haven't addressed to date. In the federal sector
we | ook nore at a hardware certification than a
behavior confidence that the software and the
technol ogy presents for us. So that ought to give
us sonething to westle with for the next severa
years.

MR. HATFI ELD: Yes, indeed, thank you.

DR. CLEGG I think I can predict the
future fairly confidently that we're going to see
as far as interference, we're going to see the sane

that we see today, but we're just going to see a
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lot nore of it. | nean that's basically what we're
going to see. And it's going to be a gradua
t hi ng. It may not be so obvious on a day to day
basis, but the interference will increase.

I'ma little nore optimstic in that |
think that the sane technol ogi cal advances that are
allowing us to do all sorts of new things that we
could do before and per haps creating nore
interference than we had before, along the sane
i nes, the sanme technol ogi cal advances are all ow ng
us to do things to mtigate interference that we
could do before and | think that's nore the topic
of the next panel, but | think in the long term |
just am thinking about what we as a cellular and
PCS operator are doing as far as interference, both
infra-system interference and interference from
ot hers. We're working on or have already deployed
power control as tightly as we <can, dynanc
frequency allocation. We're using MMO, nulti-
infmulti-out which 1is a space and nodulation
diversity schene for inproving performance and
facing environnents. We're working on single
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ant enna interference cancel | ati on al gorithns.
We're working on adaptive antennas. And we're
certainly always working on or at |east the handset
and bay station manufacturers are always working on
various DSP inplenentations that address and can
mtigate sonme of the interference.

So I'm hoping that in the long term at
least a partial solution is the sanme technol ogy
that's creating nore interference will also help us
try to adapt to it.

MR. LARSON: We'd like to now wel cone
Martin Rofheart, did | get that right? Martin's
the co-found and CEO of Xtrene Spectrum an ultra
wi deband service provider.

Martin, we had a |l|ively discussion
yesterday on the unlicensed bands and things |ike
that, people trying to wunderlay services under
ot her services. What do you see the chall enges for
the Conm ssion down the road, 5, 10, 20 years from
now from your point of view?

DR. ROFHEART: Well, that's a huge
problemand it's hard to envy the Comm ssion having
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to manage it. So you'll get conpanies |like you' ve
just heard which resonate very strongly wth
organi zations |ike mne where our conpanies wll
turn over technology on 6, 12, 18-nmonth w ndows and
at the sanme tinme we live in an environnent and
certainly the Commi ssion nore than we even live in
an environment where systens are fielded for 10,
20, 30 years. Literally, that's 20 dB of dynamc
range in technol ogy turnover. And that's sort of
at the crux of why it is so conplex for the
Conmi ssi on to manage.

Exactly in line wth the set of
comments we've heard here, ultra-wide band is sort
of the wultimate from an wunlicensed technol ogy
perspective in using signal processing and error-
correcting codes and nodul ation nethodologies in
order to recycle and clean up a spectrum and use
those very advances in the ultimate and w de-end
front ends that receive all interference from all
users to wuse signal processing and advances in
sem conduct or processes to clean that up and build
a very robust system And ultimtely, the best
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metric and the nost satisfying one is end user
mar ket acceptance. The custoners, the narketpl ace,
all of us when we go out and shop, are the folks
that make +the decision about what quality of
service really neans and have enbedded in that buy
decision the economcs as well as the six
di mensi ons and nore of the problem

MR. LARSON: Should we go to the
audi ence?

MR. HATFI ELD: Yes, why don't we turn
to the audience unless there's sonme panelist that
has a burning sort of comment.

MR. LARSON: The panelists can question
each other too, if you like.

MR.  HATFI ELD: Exactly. If not, why
don't we go to the audi ence?

If not, [|'ve got a question or two.

Yes, please, over here?

MR. EMERSON: |''m Daniel Enerson, |'m
representing t he Nat i onal Radi oast r onony
Cbservat ory.

"' m a radi oastrononer. Sone of the trainings that
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we see in the future are very worrying indeed to a
radi oastronomner.

In designing a conmunication system to
be interference imune and everybody seens to
accept that the interference environnent is going
to get worse, with a conmunications system you can
design at both ends. You can choose the
appropriate nodul ati on wave form that can then be
demodul ated in a way that makes it immune to
interference.

The passive services don't' have that
choice. Nature has decreed what sort of wave forns
are there for us to detect. We just don't have
that freedom of choice to play around with the
nodul ati on techni ques.

Now some of the advanced technol ogy
comng along, the nore efficient wuse of the
spectrum unfortunately, it's a law of nature, |
guess, that the nore efficient you make a wave
form the nore it |looks |ike a natural signal. The
more conplex wave forns we're hearing about | ook

|i ke Gaussian noise, if you don't have the key to
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denmodul ate them Gaussian noise is exactly what
t he passive services detect.

So whereas in the good old days when
the spectrum was used very inefficiently, if you
had an interference in your radioastronony band,
had a huge strong carrier, you could excise that,
you could recognize it. Wth the new technol ogi es
it's nmuch nore difficult to use these excision
techni ques that we could have applied. We did
apply in the good old days. So I'm worried that
not only is the |level of interference, the nunber
of interfering sources are going up, it's getting
harder and harder for the passive services to apply
t echnol ogy t echni ques to get rid of this
i nterference. So it's a double whamry for the
passive services. And I'mworried about that.

One thing that can certainly help is,
as has already been nentioned on the panel, filter
technol ogy, the reduction of out-of-band em ssions
at the transmtter with better filter technol ogy.
That has to help us all. Thank you.

MR. HATFI ELD: O her questi ons,
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comment s? I'm sorry, cone close to the mke,
pl ease?

MR. SHEPARD: Hi, |I'm Tim Shepard. |'m
an engineer and |'ve been thinking about how to

engi neer systens perhaps in a context where there
was no regulation of em ssions and this is a very
fasci nating area.

l'"d first like to -- one thing 1'd |ike
to point out about the previous coments about
radi oastronony is there are actually freedons in
radi oastronony to place your receivers wherever in
the world you'd like or perhaps even off of this
world and perhaps you <could use sone of the
flexibility you have in some of these six
di nensions to mtigate the interference. And there
also seenms to be no limt on the anount of
directional gain you could use to increase your
signal -to-noise ratio. Of course, there are costs
with that and then we have to discuss -- and that
gets into -- it's inpossible to figure out the
question of the benefit of radioastronony versus

the economc benefits of what other -- what the
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t echnol ogi es can do for our society.

Now, if that wasn't provocative enough,
| would like to hear especially fromthe panelists,
because | think in some sense we've got on this
panel a very good representation of all of the
| egacy systens and in sonme sense have a |ot of
receivers out there and it does take 30 years
per haps to change, if we cane up with sonething, if
we cane up with a way of not requiring receivers to
bear nore of the responsibility or perhaps even al
of the responsibility of mtigating interference,
perhaps every system in the world should be an
anti-jam system and then what do you need an FCC
for?

You needed an FCC, 70 years ago when
frequency-sel ective filters wer e t he only

technol ogy you could use to separate radi o signals.

Is there any hope of perhaps noving al
of the burden to the receiver and perhaps at that
point we can elimnate the problem of regulatory
interference as getting in the way of what sonebody
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woul d |ike to do.

MR. HATFI ELD: Hear, hear.

MR. SHEPHERD: | filed comments, I
filed a coment in the proceeding, pointing out
that if you think about 100,000 people going to a
football stadium and you think about the narrow
acoustic spectrum and start thinking like a
traditional radio system engineer or perhaps a
regulator, you mght think that you'd have to
regulate who is allowed to speak at the football
stadi um because, of course, if everybody spoke at
once then it would totally destroy the spectrum and
it wouldn't be a communication anynore, but we al
know that we can still have a conversation with our
nei ghbor. And even if everybody tal ks at once, the
public address system can still be engineered so
that it's effective despite the fact that everybody

is cheering the teamon the field. Etcetera.

I'"d actually like to hear from the
panel i sts. Is there any hope of getting there in
20 years? | sonetinmes |like to think about what

spectrum regulation is going to look like in a 100
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or a 1,000 years, but can we get there in ny
lifetine where we can basically do what we want in
this spectrunf

MR. HATFI ELD: | think some of this
will be for our next panel as well, but |I'd sure be
anxi ous to get any reactions. Yes, please?

DR. ROFHEART: So Tim there's a de
facto regulation in the fact that the broadcaster
the one in the public address system is the only
one that's allowed as a sole use at high power and
it's only the individual speakers in the stadium
that are the unlicensed speakers that are very |ow
power, that amazingly reflects exactly what the
Comm ssi on has wound up with.

(Laughter.)

DR. STEFFES: Anot her comment, since

the question was rmde about renoting radio

tel escopes to the far side of the nmoon, | think the
point is that the spectrum Ilike land, is not
uni form You have to manage it because certain

aspects of the spectrum are different than others,

any nore than we'd say that a highly polluting
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chem cal plant can be |located in any arbitrary | and
position. There are just parts of the spectrum and
times in the spectrum that are nore inportant than
others and so wuniform mnagenent s not an
efficient use of the resource.

MR. HATFI ELD: Other coments? Okay, a
guestion back here then? O a coment?

MR. WARNER: I'm David Warner from the
Commonweal th of Virginia, Departnment of Information
Technology and |I'm conming from the public safety
kind of perspective and 1|'ve heard terms |Iike
managi ng interference, this is going to be the wave
of the future. I've heard comments that expect
nore interference.

From the public safety side, | guess
what ny concerns are and what |'ve heard echoed by

our public safety and Departnent of Def ense

panelists is the rights, a bill of rights for
different systens. | can understand what the
cellular industry -- and that they have custoners,
they have to make a profit. They're in an

environnent that they're trying to serve, but they

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

85

don't always cooperate and the interference is the
backl ash of that in the sense that they've put up a
system that they know may cause interference with
the public safety which is a different type of
architecture.

| think we do need to have a bill of
rights that the rights of the individual whoever
that individual m ght be, whether it be cellular or
public safety, has to take into account the rights
of the rest of the people that they're going to
inpact. So that's our perspective.

MR. HATFI ELD: | think just to comment
myself here, there -- as | tried to say, | think
it's probably rights and obligations, both, because
| don't think you -- | would doubt if you would
advocate if the public safety entity put it in a
totally wi de open receiver that would just be
susceptible to alnpost any interference anywhere,
you woul dn't suggest that that's a good idea, so it
seens to -- | don't believe you would, | would
guess you would, so it seens to nme there would have
to be sone -- | think what we're tal king about here
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is balancing the obligations of the people who are
transmtting with some obligations on the part of
the receiver, not to be susceptible, so susceptible
to interference that you can't allow other people
to do things that are economcally beneficial as
wel | . It's a bal ance. It's a trade off, it seens
to nme.

MR. WARNER: Can | follow up? Perhaps
when they design a system let's say in the
Washi ngton, D.C. area, a perfect area to pick, is
they need to notify before they put the system up,
and before they give expectation to their corporate
managers, they need to say well, we need to work
with public safety because our systens are not
conpati ble. We have the sane spectrum but we have
dissimlar architectures. So they go in there.
They set it up and they do sonme field tests and
it's -- it can save a |lot of headaches and it can
brief the people who are in the corporate structure
and say |ook, we want to have the build out here,
but it is going to have sone adverse effects.

Perhaps we need to add a few transmitters in other
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areas, Sso as not to cause interference to public
safety which is dealing with |ife and property.

DR. CLEGG If | could respond. First
of all, unfortunately, Nextel isn't here to address
sonme of these questions --

(Laughter.)

But I'Il try to help themout a little
bit, the best | can. Honestly, the vast mmjority
in your exanple of the interference is not caused
by the cellular industry. It's caused by the SWMR
i ndustry, specifically, Nextel. That's widely
recogni zed in the entire proceedi ng.

W as a cellular conpany actually do
now take into account, at least in areas where
we' ve had problens, the potential inpact of public
safety. I was review ng |last night sonme cell site
plants in Maryl and where they specifically indicate
on here that this particular site my cause sone
probl ens, especially if Nextel is co-located there
and that we need to follow up on that with public
safety as that site is depl oyed.

So we actually are -- we really are
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becom ng a |lot nore sensitive to that, but | also
have to echo Dale's coment that the problemis at
| east half do to the design of the public safety
radio receivers. And in fact, it's the conbination
of the spectrum allocation with the interspersed
Nextel and public safety channels with the design
of the public safety radios. Those two conponents
right there basically explain 99 percent of the
probl em But we are, of course, wlling to work
with public safety to mtigate interference on a
case by case basis, the best we possibly can.

MR.  WARNER: By your very statenent,
you know that that's the problem but yet systens

are inplemented wth the foreknow edge that

interference is going to be a result. ' m getting
back to the "bill of rights" that was introduced by
our Departnent of Defense panelists. | think there

needs to be sone up front cooperation and this can
be transparent to other industries as well.

As M. Nash stated, you know, we're al
inour little world, but there are other people out
there who are inpacted by the decisions and by the
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things that we do and that's -- and yes, there are
cellular, I have seen and nmaybe M. Nash can affirm
or otherw se dispute, but 1 have seen from

interference reports that there are nore cellular
conpanies that are starting to interfere as well,
and yes, you are correct that Nextel is the main
one, but there are cellular providers who are
causing problenms and I have to deal with that from
t he state perspective.

Thank you.

MR. LARSON: Thank you for your
comments. We're starting to run a little bit short
on time on this panel. Time always seens to nove
too quickly. | had another area that | wanted to
tee up and |I'm probably going to have to buck the
| arger part of the discussion to our third panel
this afternoon.

Could | get nmy next slide put up,
pl ease?

(Pause.)

Where | was hoping to go here, there is
it, the definition of interference itself. This is
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one of the questions that we raised in the June 6
public notice. And we got a lot of comments on it.

Should the Conm ssion change its decades old
definition? WII this help us deal wth our
spectrum al l ocati on deci sions that we have to make
with our |icensing processes? WIIl it provide a
nore clearly defined interference rights to users
and service providers?

The current definition is subjective.
It does not reflect nodern technol ogy per se. And
so we asked whether a not it should be changed
Commenters were kind of divided on this. There
were folks that said |ook, this is an |[|TU
definition that's used around the world and for the
purposes that it serves, it's a good definition,
don't tanper with it. Per haps what's needed here
is tointerpret the definition of interference and
the definition of harnful interference in the |ight
of particular services.

There are other folks that said you
need a new definition. You need a new definition
that reflects nodern technol ogy. O her people said
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you don't need one definition, you need many

definitions that are tailored toward particular

classes of spectrum users. But the current
definition handicaps wus a little bit because
harnful interference is defined in ternms such as

"serious degradation” which begs a definition of
its own in communications services. "Repeat ed
interruptions”, what does that nean? That's

probably different for different services.

And | think in the afternoon panel, |
think one of the issues |I'm hoping that you guys
can explore will be the definition of interference,
how should that be changed, if at all, perhaps.

We've heard sonme discussion today of nmetrics.
Maybe the definition could include a netric,
desired, undesired signal ratio, bit error ratio
rai sing the noise floor, that kind of thing.

And so that's an issue that | hope wll
be discussed this afternoon. We've also heard
about sone di scussion of the inportance of receiver
st andar ds. And receivers will be discussed in the

next panel and perhaps even in the afternoon pane
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to sone extent. There have been discussions of the
benefits of grouping |I|ike wusers. You could
construct a tree, | suspect. It would be a hard

thing to do where you would branch out the users,
for exanple. You mght have those wusers who
transmt point-to-point services versus those that
transmt point to nultipoint. There's a whole
bunch of ways to do it. Those that require the use
of a propagation nodel and those that don't.
That's sonething el se that perhaps can be taken up
in one of the subsequent panels today as a possible
way of neeting the Conm ssion's chall enges.

And then there was sonething el se that
was di scussed yesterday which m ght be interesting
as a way of doing it. How about the idea of just
characterizing an environnment and saying these are
the signal levels that you can expect in this
envi ronnent, design the equi pnent accordingly.

And so with that, | |eave you wth
t hose thoughts.

Dal e, did vyou have any concluding
t houghts here?
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MR. HATFI ELD: No, | thought your | ast
point was an excellent one, | think, regarding
characterizing the environnment.

MR. LARSON: Any closing thoughts from
any of the panelists here? W have tine. W have

a couple of mnutes.

d en?
MR. NASH: l'd like to add to your
consideration of interference. Is part of the

equation needs to be the consequences that result
from interference? On one end of the scale and
sonme of the things that we've had in discussions
with the different |and nobile user groups is that
there's a recognition that sone user groups,
interference is an inconvenience. You have to
delay your conversation, you have to nove to
anot her | ocati on. It has an inpact, but at the
other end of the scale, we like to think public
safety is there, is that interference can result in
the | oss or damage to life or property. And so the
consequence of having interference, | think has to
be part of the equation because some user groups
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can accept interference nore than other user groups
can. And then certainly Larry brought up earlier
the issue of the difference between what we in the
public safety market refer to as the difference
between nuisance interference and destructive
interference which again cones in a little bit of
your definition of harnful.

There's a certain amount of
interference you can live with, but you hit a
threshold where again it becomes destructive to

what you're trying to do, to what the m ssion is.

MR. BRI SKMAN: | have one | ast comment,
it mght be helpful. We all have said that we
expect to see nore interference. Ri ght now,

suppose our only avenue of recourse at the

Commi ssion | suppose is the Enforcenent Bureau
which also, by the way, | conplinment and does a
good | ob. But | suppose ny thought is and I've

heard this before, the possibility of having active
spectrum manager that tries to actively work these
interference problens and get them resol ved rather
than just the question of enforcenent which is
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right now, if it interferes, you shut them down.

Anyhow, that's a thought I'd like to
inject. Thank you.

MR. LARSON: Thank you, Rob. Any other
panel i sts have any concl udi ng statenents here?

Okay, if not, we thank you, panelists
for being here today and sharing with us, taking
out of your valuable time and we're going to take
now a 15 mnute break until 11:15 and then we'll
pick it up again with the advanced technol ogies
panel . Thank you very nuch, |adies and gentl enen.

(Appl ause.)

(OFf the record.)

MR. REPASI : Wel |, good  norning,
ever ybody. | see that everybody has pretty nmuch

made their way back in from the break and | thank

you for being tinely. | want to open up Panel 11
This is the Advanced Technol ogies Panel in the
Interference Workshop. This panel wll -- this
segnent of the workshop will go on until 12:30.
And at 12:30, we'll take a lunch break. So 1'd

like to acconplish a lot in the next hour and 10
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m nutes or so.

Before | do, | would like to introduce
the panelists. | want to thank the panelists, one,
for being here. | understand that sonme of them had

to cut vacations short and it's a pleasure to have
them on the panel and | really truly appreciate the
partici pants that we have here.

To ny left is co-noderator. Maybe |
shoul d introduce nyself first. ' m Ronal d Repasi

I'"'m with the Federal Comunications Conm ssion,
I nt ernati onal Bureau. I'"'m the Assistant Chief
Engi neer for t he Pol i cy Di vi si on in t he
| nt er nati onal Bureau.

To ny left | have Brian Werner from
Virginia Tech. He's a Professor at the Bradley
Department of Electrical Engineering.

Further down the |ine here, we have
Jack Rosa, who is president and CEO, Vice Chairman
of the Board for Hypres, Incorporated.

To Jack's -- this could be confusing --
to Jack's left is another Jack, Jack Wengryni uk
from Hughes Network Systens. He's the senior
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director of regulatory affairs for Hughes Network

Syst ens.

To ny right, you renenber Dale Hatfield
from the previous panel. Thank you, Dale, for
participating as well on Panel 11. Of course, you
know he's the independent -- an independent

consul tant and adjunct professor for the University
of Col orado at Boul der.

To Dale's right we have Doug Lockie.
Thank you, Doug for being here. Doug is founder
and Executive Vi ce Presi dent for Endwave
Cor por ati on.

And to Doug's right, we have Ray
Pickholtz from -- he's a professor at George
Washi ngton University School of Engineering and
Appl i ed Science.

Thank you all, agai n, for bei ng
avai | abl e today.

"Il just a little bit of an opening
remark, what we're trying to acconplish here, how
we've set up the segnents and the panel. We're

going to have three segnents that we'd like to go
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t hrough in Panel I1. One segnent is what are the
driving forces for the advances in technol ogy that
we've seen to date and what do we see as the
driving forces in years to cone, and even 20 years
out .

VWhat are the capabilities of t he
systens that are designed out there today and what
do we expect the capabilities of those systens to
be in the future?

The third segnent, 1'd like to address,
how the Comm ssion's rules have affected the
advances in technol ogy that we've seen today which
| think would be a good lead in to Panel 111 which
is going to be looking at a better process in
dealing with the interference environnent and so
forth. So 1'd like to wunderstand from the
panelists and from the audience what in the
Comm ssion's rules to date has driven or given them
flexibility that individuals have needed to nmake
t he advances that we've seen to date.

| think the way we'll break this down

is Brian is going to co-noderate the first segnent

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

99

on the driving forces for the equipnent, for the
advances and technol ogy, but | wanted to point out
that this panel is a little bit smaller than the
other two panels, so what 1'd like to do is if
there's an opportunity for Brian to coment as a
non co-noderat or, I'd like to give him the
opportunity to participate in the panel from that
perspective as well.

So Brian, if you'd like to take on the
first segnent?

MR. WOERNER: Thank you, Ron. | guess
our first segnment, as Ron indicated, will be in the
area of driving forces. How we have gotten to the
current t echnol ogy situation within t he
conmuni cations area and certainly over the |ast few
years we've seen a lot of things change. We' ve
seen the way that we |look at interference change as
was indicated in the first panel session.

We've al so have seen the role that the
regul atory process takes in [looking at that
interference change. | think first of all, we'd
li ke to ask our panel nenbers to nake a few renmarks
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about what they see the current driving forces are
whi ch have helped radio technology to the point
where it is right now. And maybe we'll start at

the far end with Jack Wengryni uk.

MR, VENGRYNI UK: Good pronunci ati on
t here. Well, | currently work for Hughes Network
Systens and | guess like the previous panel 1|ist,
Ron  Bri skman, I'"'m representing the satellite

community here today.

Let's see, the satellite industry, as
was pointed out by Rob in the |ast panel, started
sone 35 years ago with fairly sinple satellites.
You had what we had bent-pipe satellites. The
signal cane up, was frequency transl ated, came down
on a different frequency. Fairly large beam
coverage, either global beans that covered the
entire field of view or hem spherical beans that
covered very | arge | and nasses.

What you see today are sonething that's
considerably nore sophisticated, particularly in
hi gher frequency bands you see extensive use of

spot beam technol ogy. You see the use of what's
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comng in the use of digital on-board processing.
You see the use of frequency reuse over and over
again, being facilitated by sonme of these new
t echnol ogi es.

All of this is primarily being driven
by the need to try and squeeze nore and npre
capacity out of the spectrum Essentially, from
the satellite perspective there are certain
l[imtations to what can be done in terns of
protecting itself frominterference and what you' ve
seen really is the drive from the satellite
industry to try and get essentially nore revenue
out of what's being put in space and the way you
get nore revenue is to squeeze nore capacity out of
t he spacecraft.

Now having said that there are limted
things that the satellite industry can do in terns
of interference. What you've also seen in the
satellite industry is a nove from a therml noise
l[imted environment to an interference |imted
envi ronnent. And so again, there are certain
limtations within which that satellite industry
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operates, but really what's happening to day is the
limtations to satellite performance are really
driven by the interference environnent as opposed
to the noise environnment.

MR. WOERNER: How woul d you define that
interference environment? Is it very "bursty" or
is it uniformusing the term that we tal ked about
earlier today?

MR. VEENGRYNI UK:  Yes.

(Laughter.)

MR, VAENGRYNI UK: There certainly is
sort of a what you could call nore or |less stable
background noise environnment which is from the
thermal noise and from sort of interference from
adj acent satellites, nmaybe fromterrestrial systens
that are always there, and then, of course, you
have sort of sporadic interference events as well
or diurnal variations in interference as the
capacity that's being carried by adjacent systens
varies throughout the course of the day. So you
see both the tenporal conponent as well as the
static conmponent.
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MR.  WOERNER: We'll mve on to Jack
Rosa.

MR. ROSA: "Il try to address this
from two aspects. One is a CEO of a high tech
conpany, what | think we can do for the world and
the second from the standpoint of -- 1'm also on
the board of directors of the SDR Forum and what
the SDR world thinks we can do.

There's no doubt t hat demand for
increased capacity is with us. If you just exam ne
in bios communication the requirenments for higher
data rates and the attendant features that cone
with that. It's easy to say give ne 384 kilobits.

It's hard to produce that. And the reason it's
hard to produce that is because you have to have
carrier-to-noise ratios and we like to call them Eb
over zero, but a 20 dB would be better than what
you're getting now with voice. So easy to say,
hard to do.

But there are, from a demand aspect,
many initiatives going on now. One of the nost
prom nent, | believe, which wasn't nentioned that
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much this norning, is in defense. Defense is
taking the massive leap of faith and they're now
goi ng through attenpt to build these -- people talk
about bandw dth, 2 megahertz to 2 gigahertz radios
that handle 30 or 40 different wave forns. It is
truly a noble venture.

(Laughter.)

And the industry is struggling with how
are you going to solve that problem In fact, the
best we | ook for today is can we do as good as the
old systens were. Maybe the first step is not
i nprove anything, just is it as good as the old
system

But there is some expectation in

various places that we can achieve a higher |evel

of performance. Advanced technology wll bring
t hat .

It's i nteresting to wat ch t he
transition. As you can see frommy gray hair, 1've

been in business for quite a while and in ny youth
they used to talk about doing calculations in |eak
margi n based on Cto Ns and S to Ns, okay? Now al
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we talk about S to |l or Cto I. So the m gration
has gone from worrying about noise to worrying
about interference.
So we're sort of doing it to ourselves.

New technologies, as we talked about
which is the advanced services and so forth, bring
with them another set of problems. But | think the

next generation of technol ogies have solutions to

t hose problenms and I'lIl save that for the second
part.

MR. WOERNER: To what extent are
economc factors a limtation on what we can do

with software radios? To what extent are those
radio technol ogies going to be expensive and how
soon can we count on the cost com ng down?

MR. ROSA: el |, there's w de
expectations on what STR can do. As with any new
technology, it's the great hope. This is going to
cone in and solve all nmy problens. I can buy a
radio for a dollar. It wll get rid of
interference and so forth.

Now, sonetines the expectations far
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exceed the reality situation, but nost of us in the
busi ness feel that there is significant gains to be
made. There are certainly opportunities here to
i mprove the situation.

The extent to which we can inprove it
would be a function of to some extent economc
i ssues, people's wllingness, |ike Defense, to take
the leap of faith and to realize the economc
benefits and that is as nmuch driven by political
factors as it is by econonic factors.

I think the nmeat is there. I[t's how
much do you want to eat is the question.

MR. WOERNER: Thanks, Jack. Maybe we
could nove to the far end of the panel and ask Ray
Pi ckholtz for sone opening remarks?

DR. Pl CKHOLTZ: Thank you. | guess
because you wanted a little nore provocation --

(Laughter.)

I'"'m an academc, but | also have a | ot
of experience in industry, having built things for
a long time, but [I'll take an academc tact to
begin wth. The concept of interference, the
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conventi onal appr oach IS interference IS
undesirable, get it down to a mninmm or elimnate

it and the burden is largely on the transmtter.

That's been the attitude. But in fact, there are
lots of different kinds of interference. Not all
of it is bad. In fact, we know now how to use
i nterference. [ 11 gi ve you an exanpl e.
I ntersynbol interference. Actually, with the use
of intersynbol interference, you can actually

i nprove performance and it's done conmmonly every
day, right now, in nost of CDMA handsets. And you
can gain 3 to 5 dB that way.

Simlarly, the concept of interference
is not very different from the concept of thernma
noise which is basically you have no a_priori
know edge about that you can exploit. But in fact,
if you have a system of cooperative users,
typically, a mnulti-user environment, you can
actually exploit the fact that there's a lot of a
priori know edge about t he nat ure of t he
interference and either elimnate it or mnimze it
to the point where it's not very inportant. So the
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problem of going fromStol, Sto Nto Cto |I goes
back to S to N That is the only thing that you
really can't avoid is the thermal noise effects,
whet her it be at the front end or sone other neans.

In fact, we know for about 50 years due
to a fellow by the name of Cl aude Shannon, that
there's a way of transmtting things so that you
get the maxi mum possi bl e spectral efficiency out of
the system with virtually no degradation at all,
providing you don't make a hog of yourself, and
nost systens today are sonmewhere between 5 and 10
dB fromthat |imt and it's not the |limtation due
to interference.

So does this -- are the techniques
known for exploiting the ability to elimnate or
reduce interference or make it work for you and the
answer is yes. There are literally by now
t housands of papers and archival journals, but it's
gone beyond that. | was very pleased to hear in
the |last panel sonebody actually talking about
buil ding some of these systenms and | know, |[|'ve
traveled to Japan where people are building things
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|'i ke adaptive arrays. They're building nmulti-user
det ect ors. They're bui | di ng i nterference
cancel l ation schemes, all of which translate into
nore revenue for the people who are doing it
because let's face it, "it's the interference,
stupid.” The concept here is that to the extent
that you can avoid interference and not treat it as
if it was noise you can increase the capacity and
t herefore get nore revenue.

So that's nmy openi ng provocative
st at ement . Il just want to make one comment.
Putting back my hat of a practical person, is this
difficult? Yes, conceptually, there are sone
difficulties, but once you understand how to make
chi ps, you can make these chips -- just as cheaply.

You can put 300,000 gigs on a chip just as easily
as you can put 20 once you start nmaking them in
| arge anounts.

So I think we're at the threshold of
bei ng able to do some of the techniques which would
get us to the point where we have an interference,
we view interference as not sonmething that's
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absolutely to be avoided because you're not going
to avoid it. It's a question of whether you sinply
live with it or sonething about it and that
requires a lot of sophisticated digital signal
processing, a |lot of coding, possibly cooperation
between users and adjacent bands and maybe
certainly users within the sanme service provider.

But they're comng, | have no doubt. At a later
time, |1'd be happy to tell you specific nunbers and
details of what could be achieved.

MR. WOERNER: Thanks, Ray. Maybe we'l|l
nove on now to Doug Locki e.

MR. LOCKI E: well, first of all, I'd
like to thank the FCC for beginning this
initiative, and | also request that you all keep it
goi ng. My experience on this interaction, getting
ready for this is it's really valuable to the
nation and to the industry. So please keep it
going in one form or another, |ooking ahead to
spectrum managenment as opposed to reacting as we
usual ly have to do.

This whole thing about technology and
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what's maki ng advances, | suppose you could say a
couple of things started in the last 20 years
anyway, have really started this. One is going
solid state in nost of the conmmunication systens

and another thing is these doggone conputers and

"Il say tongue in cheek, it's all Intel's fault
and it's all Cisco's fault and I'Il come back to
that in a mnute. And it's a positive feedback
t hing here.

As we went from analog radios to
digital radios, there's this huge step function and
it keeps stepping on up. And I'll say that in two
ways. In the old days in the carrier to noise
carrier to interference ratio, you just had no
solution except limt your filter and have |ots of
signal with respect to the noise or interference.
Now we can signal process an awful [lot of that
away. And that wouldn't be possible w thout nodern
cost effective conputers. All the conputing power
we had in the Air Force when | was in it in 1969
t hrough 1970 is now today on one single chip com ng
out of Intel, the Itaniumwhich started off life at
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800 negahertz, now running 200 gigahertz. That's
an entire super conputer, 64 bits, running on one
single chip. W'Ill probably be able to buy that at
Fry's or Circuit City or Radio Shack for $100 in
five or six years, but that's a 320 mllion
transistor chip and you can buy it in a conputer
t oday for $5,000. Huge.

Once you got that conputing power, not
only did it benefit the radio conmunications, but
it also started making it so that we could build
antennas that we could either shape the function
instead of having a sectorized antenna that | ooks
like this, with a 3 dB w ndow. You can make that
antenna now so it |ooks within a half dB and then
the side |obes fall off like a rock.

And then, you can use that conputer to
design practically antennas that have things |like a
cosecant squared pattern, so that you can make a
constant flux from the antenna all the way out to
the edge of the pattern which would go a | ong ways
to helping this safety band problem where Nexte
went off and put out a whole lot of cell sites all
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over the country in a cellular fashion and then the
safety community finally got sone spectrum at
around 800 nmegahertz and they can only afford one
transmtter or tw transmtters per region, soO
they're always out at the end of their transm ssion
with a very low signal and you' ve got all these
hi gh powered transmtters, so we could use these
cosecant antennas to mnimze the amount of power
you put on the ground right next to the transmtter
and maxim ze the anpunt of power you put out at the
edge of the footprint and that would go a | ong ways
to helping this.

So you've got this conbination of
conputers and solid state and technol ogy feeding on
each other, but now let me tell you what the
problem is those guys at Cisco and Intel created
for us. And Cisco doing the ethernet kind of
t hi ngs. We now need gigabits in the local |oop.
You used to need a half a nmegabit, so that you
could have a conputer talking to the internet and
gi ve your screen a refresh. But computers want to
talk to other computers at sonme mjor fraction of
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t he conputing speed.

And today, that's gigabits. So we're
flat lined in terms of DSL giving everybody a half
a nmegabit to the internet when your conputer is
screening for gigabits. So it's a never ending
thing of now what we need to take the next
generation of productivity forward in the country
is to open up the local loop to gigabits so that
our conputers can talk to each other efficiently
and it's never going to stop. It's always going to
be an interesting slope to be clinbing up, but it's
al so going to -- should be inmproving the efficiency
of the country.

MR.  WOERNER: Are the driving factors
that you see at that high range of the frequency
spectrum 10 to 100 gigahertz, are they simlar to
what we're seeing in other regulatory issues at the
| ower end of the frequency?

MR. LOCKI E: You know, it could be if
you're in a point to nulti-point situation, but
once you get to say 20 gigahertz or so, nobst of the
time what you're doing is pencil beans. And let's
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make this 20 gigahertz to 260 gigahertz because
that's where the good atnospheric w ndows are and
we've now got the ability to generate radios up in
t hose frequenci es.

There, what you've got is spectral
efficiency probably now starts becoming how tight
can you make your beam And what we know is all
the way down to a quarter degree, we don't have to
track the antennas in a typical application. So
one of the things that probably what we want to do
is try to incite, incent people to put as tight a
beam as you can which nmeans a bigger antenna and
nore careful side |obe control, but we now have the
conputers to design those kind of antennas and take
t he cost down.

So the big thing up in higher frequency
is how do we get spatial re-use and mybe we
decrease the spectral efficiency at the expense of
doing that so that we still have cost-effective
systens and then later on as the technol ogy cones
al ong and as the busi ness phase grows, then you can
start inmproving the spatial efficiency in a nore
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conventional sense.

A point on that, we could do this down
at 900 negahertz for cellular. If we could grow a
70-foot antenna, we could have a 1 degree beam
wi dt h. By the tinme you get to 100 degrees, a b5
inch antenna is a 1 degree beamwidth. By the tine
you get to 260 gigahertz, about 2.5 inches gives
you a degree and so you can have thousands of
antennas at each node and re-use the spectrum half
of t hat, every ot her beam every ot her
pol ari zation, so there's a huge amount that can be
done on these higher frequencies for opening up the
nunber of bits transmtted per hectare squared.

MR.  WOERNER: Maybe we could nopve to
Dal e Hatfield?

MR. HATFI ELD: Sur e. Speaking last, a
ot of what | was thinking about saying has been
said, so let ne try to do sonmething a little bit
useful, maybe stepping back, just a little bit from
what's been said in ternms of what does advanced
technol ogy enable and the basically what we're

tal king about in some ways, | think, and this was
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covered in the panels yesterday, of course, is
nmoving a lot of that intelligence out to the edge
of the network and getting away from that old hub
and spokes, centralized controlled-type system
And there's two things driving that. One is just
the internet nodel itself that if you have the
intelligence at the edge, then ordinary folks in
their basenments or garages can invent services and
create new services and we obviously have seen that
so that's a driving force for putting the
intelligence out there at the edge. And |I'm
reflecting David Reed and so forth. But the other
thing, noving that intelligence out there at the
edge enables us to do is be much nmobre dynamc in
the way we go around, the way we go about managi ng
spectrum And that's the intriguing part to ne.
Ray's already tal ked about that, noving
that intelligence out there. It allows you to do
these sort of interference cancellation techniques,
cooperating transmtters, all the sort of thing --
cogni zant radios, all the sort of things that we've
heard about. And sitting here | ooking at Paul, you
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sit here on these panels and sonetines sonebody
says sonet hing that changes the way you think about
the world. | had one of those at the NTIA spectrum
forum The allocation chart, if you put it up here
on the wall, the FCC allocation chart, it's got all
these colors and all this bal kanization and so
forth and sonebody then put up where we want to
get, the allocation chart [ooks like this. And al
it was was a white chart. And that sort of
fascinates nme. What it neans is that you're noving
to a very dynamc, very dynam c system where you
can get, where you can pick up this capacity that's
avai | abl e.

We all know, everybody knows this. | f
you put a receiver on top of this building and take
a |l ook around, you find |lots of spectrumthat’'s not
being used at this nonent. And this is noving
intelligence at the edge, the edge of the network
will allow us to capture that, but it requires us
to get away from thinking about this rigid sort of
spectrum al |l ocation thing that we've had so far.

So all 1've done is sort of picked up
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on what people have said before ne. Movi ng t hat
intelligence out to the edge allows us to think
much, much differently about structure managenent

t han we have in the past.

MR.  WOERNER: Thanks. Just quickly
following up on what -- a little bit of what Ray
said, | think the way we |ook at interference has

kind of changed in the last several years.
Hi storically, we've |looked at interference and
regulated it fromkind of a worst case standpoint.
VWhat are the Cto | ratio need to be to make the
system work? How low do the interference |evels
need to be in adjacent bands in order to not

produce harnful effects? What sone of the new

advance technologies we' ve heard about, |ook at
interference, IS nor e from a statistica
st andpoi nt . Is the interference too high from a

long term average viewpoint? We' ve heard several

different technol ogies. Error correction codes
that are able -- as long as we don't have a |ong
burst of interference to recover things. Code

division multiple access systens that are able to
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handle levels of interference as |long as those
interference levels over the long term are not too
hi gh. Utra-w de band t echnol ogi es whi ch
potentially have the ability to be kind of CDVA
systenms on steroids wth nmuch higher capabilities.
And software radio technol ogies that we've heard
both Jack and Dale talk about that allow us to as
l ong as the whole spectrumisn't full, select those
parts of the spectrumthat we're interested in. So
there's an opportunity to exploit some of these new
technologies in this new interference environnment.

MR. WOERNER: I think at this point it
may be worthwhile to open it up for questions from
t he audi ence at the end of this segnent.

(Pause.)

MR. REPASI : Okay, well, if there are
no questions at this nmonent perhaps | can nove into
segnent 2 and if there is a question that sonebody
t hi nks of during that time and would like to go
back at the end of segnment 2 and refer to sone of
the points nade in segnent 1, that's fine.

What | see out of segnment 1 was very
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simlar to what Brian has just summarized, but I
wanted to point out that one thing that | didn't
hear as far as driving factors is the end user

what the end wuser's requirenents were. It's
interesting that a |lot of the statenents that were

made, people were thinking along the |ines of what

the interference environment is and what the
operating environment is that |I'm going into and
what can | do to cope or live wthin that
environnment and still neet my system design
requi renents. But at no point did -- having 4,000

megabits per second go to the end user conme up in
t hat di scussion. | thought that was fairly
i nteresting.

It's a good lead in to segnent 2
because now we get to talk a little bit about the
characteristics of the systens that are out there,
the technol ogies that are out there. W know what
some of the driving forces were in comng up wth
t hose, but what exactly are the capabilities? W
heard sone of the processing speeds, what we expect
in the next couple years that we'll see at Circuit
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City, for exanple. But 1'd like to focus a little
bi t nore on how to deal with interference
specifically. For exanple, are there techniques
being used out there in the radio comunication
systens that bring uniformty to signal wave forns.
And to distribute the power a Ilittle nore
efficiently and we heard a little bit about the
cosecant squared antenna. W can maybe bring that
alittle bit further.

But taking that perhaps a step further,
and looking at the intelligence built into the
system in dealing wth self-interference and
whet her or not there's any intelligence in systens
t oday and whether we anticipate there to be in the
next couple of years or 10 years out for there to
be a way for these systenms to detect who's around
t hem causing theminterference, causing your system
interference and how we would anticipate dealing
with that from a system design and try to mx
things up a little bit here. Perhaps we'll start
with Ray at this tinme and work our way towards the
center of the panel.
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DR. Pl CKHOLTZ: Yes, | think certainly
that's true. I just want to nmke a commrent that
t here have been |l ots of inmprovenments in the last 10
years. "Il call them naive inprovenents, things
i ke better filters, beam f or m ng ant ennas,
Qual commi s CDVA 1S95. They are naive inprovenents
because they do not extract all the possibilities
that are there.

Now  just sticking wi th cellul ar,

there's 3G coming up. | don't knowif 3G w Il ever
survive. Maybe it will be 4G before 3G cones
third generation. But many of the people who are

serious about 3G especially in the Far East, have
actually built systens with nore than sinply a
multi-sector antenna with a very large nunber of
sectors and narrow beans. And nore than sinply
havi ng adaptive filters and adaptive power control,
but actually have included sonme of things |
menti oned before, nanely true

mul ti-user detectors, that is to say, they're
fairly sophisticated devices that recognize that
there is a_priori know edge that you can use to
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hel p you overconme the environnent that you and your
partners sharing the spectrum are actually causing.

It'"'s not as if it was totally wunpredictable
Gaussi an noi se. And to the extent that you can
t ake advantage of that, and you can, the technol ogy
keeps novi ng. There are nmuch better building
bl ocks now. We talked a little bit about making
sof tware radios. In principle, at |east, you can
make software radios so that standards and wei ght
forms don't count. You just transmt the number of
the particular standard of thousands that are

stored in a RAM sonewhere and the algorithm for

decoding it is right there. So that's in
principle. 1 don't know of anybody who is buil ding
that in practice, especially over nmulti-broad
bands. There's, of course, a sem conduct or

revol uti on, advanced signal processing, but | ast
but not least, a very deep understanding of the
limts of communications. I'"'m talking about
communi cation theory, that is, what is possible to
do and what's not possible to do. How far can you
go and how far can you actually -- how close to 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

125

limts can you get and it's remarkabl e that many of
the systens that have been sinulated and in sone
cases put in a l|laboratory environnment, have gotten
within a fraction of the dB of the theoretically
possi bl e. And |'m not just talking about Shannon.
I'"m tal king about space-time coding which offers
the possibility of literally growi ng spectrum where
none existed before, nmultiplier factors. You know,
you have 10 negahertz of spectrum over 100
megahertz and suddenly it's not 100 negahertz, it's
several gigahertz of spectrum because you can re-
use it again and it's not sinply the naive approach
of using space by very narrow antenna beans.
So those are the kinds of things that
are there. The technology is there because of the
signal processing capabilities, because of sem -

conduct or advances and so on.

And | just  want to nake another
comrent . There are sonme constraints. |'ve heard
them this norning. There are people who, for
exanpl e, repr esent the public safety use of

spectrum And as soon as you say "public safety”
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especially since 9/11, that becones sacrosanct.
But in fact, | believe firmy that public safety
peopl e have an even greater obligation to operate
nore efficiently because they get nore through with
less interference in a nore corrupted environnment
which is likely to happen when you have a crisis.
So there's an obligation as well

-- as well as a responsibility, as well as a right
for public safety people using a spectrumto use it
nore efficiently.

I don't want to dom nat e t he
conversation any nore, but sinply say that we have
been very slow in adapting innovations, very, very
sl ow. And there are lots of reasons for it, not
the least of which is |egacy reasons, the |awers
and the econom sts and all tell us about how --
what could be done and what can't be done and the
reasons for it. |'"ve read sonme of the papers.
They're very elegantly witten and they're al nost
convincing until you snap out of it and realize
that there are other ways of | ooking at things.

"' m an engi neer. | started my career
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working on -- in the beginnings of NISC color
t el evi si on. And although it doesn't show by ny
gray hair, it shows by my no hair.

(Laughter.)

And | started by designing color
television sets, and in fact, | have an old one
sonewhere that still works with the signal today
and has all kinds of ghosts and all kinds of

bl eeding of the colors and so on and one could say
well, we really can't do anything because there's

so nmuch of an investnent of these hundreds of

mllions of sets that are sitting in attics and
basenents and other things that are -- you can't
change those things overnight. But the Conm ssion

has to find ways of making rules, if nothing else,
some kind of a gradual transition to inplenenting
new t hings. The thing that cones to mnd that is
per haps nobst inpressive to ne as a young engi neer
that NTSC was a conpatible system that is to say,
if you had a black and white set, you could also
receive color if you had a color set, but you could
also see -- and there's at |east one other system
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that | confess in full disclosure that I'minvolved
in and that is IBOC, the in-band, on-channel AM and
FM broadcasting system which allows people to
continue to use their crummy old anal og FM and AM
receivers. By the way, AM and FM radio and
television are the last holdouts in the whole
el ectronics worl d. So if the Comm ssion can neke
sure that innovations can handle those transitions

while allowi ng innovations to be introduced at the

sane tinme, that would be great. And | have sone
i deas along those lines. 1'lIl save themfor |ater
MR. REPASI : Thank you, Ray. I think

t hat your points are well taken on the differences
in the services too. | think that in panel 111
this afternoon, we nmay get into a nore in-depth
di scussi on about the driving forces for sonme of the
specific services that the Comm ssion regul ates.
And broadcasting is one of those services where
there m ght be some capabilities in other
conmmuni cations services that you're not able to
extrapol ate those sane types of benefits into sone
of the other services. Legacy equi pnment is one of
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t hose factors.

Doug, how about you? Could you offer a
few comments on this subject?

MR. LOCKIE: Well, I'Il go back to this

never ending cycle between processing power and

what it does to and for us. | ook at a Ilot of
busi ness pl ans. I haven't nmade ny investors any
noney yet, so in exchange | 1look at a lot of

busi ness plans for them And please God, let the
mar ket go up one of these days.

At any rate, and we're seeing business
pl ans com ng through now with 1024 QAM 2048 QAM
10, 000 PSK ki nds of nodenms and -- sorry. That's ny
Palm and ny phone. At any rate, your first
reaction is put these guys into the |oonie bins,
guys and gal s. And then you go through the thing
and say well, they're just t aki ng di gital
processing and we've got al | this process
capability going on in general purpose conmputers,
but if you go in and do a pipeline conmputer based
on say maybe an FPGA, you can take 10 instrunents
and stick theminto the knob of the instrunent and
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by the tine you click from one channel to the other
on say a spectrum analyzer or a network anal yzer or
a bit-error rate tester, you' ve |oaded a new
program into this FPGA and it's becone a pipeline
process that nmaybe has a 100 to 1,000 tinmes nore
processi ng power than the previous general purpose
conputer there. Where does it all stop? But the
interesting things that these nodem conpanies are
doing is that okay, we can't build the oscillator
that's clean enough to support 10,000 PSK and the
digital processing guy says that's okay. 1" 11
equalize out the noise in your oscillator. You
just give nme 2/10ths of a nanosecond delay which
maybe is an antenna that's spaced that far apart
and the signal comng in, I'll listen to what the

oscillator is doing buried down there in the data

stream and 1'Ill equalize out the noise in the
oscillators. Now you wuse a crumy old dirty
oscillator and still have your 10,000 PSK. Maybe.
And they' Il do t he same t hi ngs I n t he

nonlinearities in both propagation path and in the

anplifier generating the signal. So there's all

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

131

that stuff com ng al ong. Well, as that's com ng
al ong, you could be building that into variable
rate nmodens that adjust to whatever the spectrumis
doi ng, whatever the noise environnment 1is doing.
One interesting thing though and | want to point
this out to the FCC, you guys have got a lot --
guys and gals -- have got a |ot of power out here
and maybe once in a while you need to practice a
little tough |ove. Now with this -- and |'ll use
broadcasting as probably the |argest nunmber, what
have we got? Several hundred mllion TV sets in
America and one of the little things that hangs us

up on going forward is the factories that are there

to design the analog front end. It's a discrete
thing and it costs $10 or $11, but it's still an
analog front end. It's remarkable what the

factories in Taiwan and Thail and, wherever, do to
automate or not automate the front end of a TV set,
but we've still got a front end on a TV set that's
this big by this big by this big and it's got 80
anal og discrete conponents, filters, passers and

stuff. It could be a chip the size of the tip of
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your pen. And probably will be in a few years.
And so one of the things the FCC could be doing is
saying, 5 years from now, 8 years from now we're
going to be with a digital front end that has all
t hese capabilities in it in ternms of interference
mtigation and you've got 5 or 6 or 8 years to do
it and if you haven't done it by then, we're going
to audit your taxes or sonething.

(Laughter.)

There's a l|lot of ways that you can
incite and incent people to go out and work on
these things, but -- well, so there's a l|ot of
other things you can do in the analog world as
wel |, but never to downpl ay, gee, when you buy your
TV set you also, you also buy a cellular and a w -
fi and an ultra-wide band and the capability is
there to nmake this stuff to go off and happen and
it will happen over a period of time, but there's
probably a lot we can do to skootch it along
faster, with some gentle suggestion and rules.

MR. REPASI : Your gentle suggestions

are well taken
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Dal e, how about you?

MR. HATFI ELD: "1l be very brief. I
woul d again, as | did in the |ast panel distinguish
between the situation where the inprovenents
benefit the licensee, like in cellular where if |I'm
nore efficient, | can put in nore subscribers and
make nmore noney. In a situation where we have, for
exanple, in television where that control is not
exercised, and | think there particularly, the
advice that the prior two panelists gave, the
Conmmi ssion being a little bit nore aggressive is
probably well taken. l'"'m -- here again, people
have heard ne say this so many tinmes, but |I'm going
to say it again is in 1977, sonething |ike that,
when was it? W had an RF nonolithic study and it
showed that if the Comm ssion at that tinme had
stepped in and just tightened up the selectivity a
little bit on television sets, we would not have
the problem we've had today. In fact, we could
keep the anal og, we could recover, we could recover
t hat spectrum had the Conm ssion stepped up to it.

Now |I'm not saying whether at the time that was a
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good or bad decision because you nultiply a couple

of bucks tines the mllions of tel evision sets that
have been nade here, that is real noney. But it
illustrates, | think, it 1illustrates where the

Governnent could, especially where the benefits
don't accrue to the licensee, could step in and
have sone real strong benefits. ["11l just repeat,
we wouldn't be having the difficulties we have
today over that price spectrum if the Conm ssion
had gone ahead.

['"m not attacking anybody, I was
actually here at the tine at the Conm ssion during
part of that and there was pressure, receiver
manuf acturers didn't want the extra costs. There
were problems with the Communications Act, did we
have jurisdiction, the ability to require receiver
specs. But I'm just reinforcing what | heard. I
think the Conmm ssion can, wthout intruding too
much in the marketplace, have a real positive
benefit here in terms of recovering spectrum that
we so desperately need.

MR. REPASI : Thank you, Dale. I think
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t hat one of the purposes of these workshops and the
Spectrum Policy Task Force in general is to have
gui dance available to us at the Comm ssion so that
any decisions we nake today are the best decisions
we can meke that wll be still relevant 10, 20
years from now and still working fine.

Why don't we go to the other end of the
table and start with -- and begin, continue on with
Jack Wengryniuk on what his views are from the
satellite perspective, what is done on the
satellite side as far as dealing wth the
interference envi ronnent or t he operati ng
envi ronnent when new applications, for instance,
are -- you want to deliver new applications to the
public, what do you have to go through on the
satellite system operator to adjust to the new
envi ronnent .

MR,  VEENGRYNI UK: Well, you also asked
about the, sort of the equalizing of power, the
interference environment and what has happened in
t hat regard.

Satellite systenms by their very nature,
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are spraying down power from space and so you're
getting nore or less a uniform distribution of
power across the surface of the earth which is from
a satellite sharing with satellite perspective is a
good thing, because you don't have the kind of hot
spots that you m ght have in the terrestrial world.
The transition from analog to digital
communi cations, the virtually whol esale transition
fromthe old TVFM or FTMFM types of signals which
had highly variable power spectral densities, as
you were to scan across the spectrum to the
digital world where you have a nore or |ess uniform
di stribution of power, even for different bandw dth
carriers because it automatically scales the power
to the energy per bit, has helped to sort of again
normalize the interference environnment anongst
systems and wthin systens, the intra-system
interference as well. The types of advances that |
spoke of earlier in the satellite world with high
|l evels of frequency re-use, dual ©polarization,
etcetera, have increased the levels of intra-system
interference that the satellite network provider
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has to deal wth.

One of the difficulties that we see
certainly in the satellite world wth the
i ntroduction of new services and part of this is
driven by the advances in digital comrunications as
well, or the digital processing power is you take a
signal and you encode it as nmuch as you possibly
can so that it uses as few bits as possible to
transmt the communications channel or as small
bandwi dt h as possible. The problemwith that is is
that system now becones highly susceptible to
errors because you have a lot of interdependency
from one bit to another because you're taking
advantage of the redundancy and the signal that
you're encoding. And so whereas for a voice
signal, you may be able to tolerate to talk in
technical terms, bit error rates of 1073 For a
video highly encoded video transm ssion, you may
require 10% 107 bit error rate. So you becone
much nore susceptible to interference of the sane
types of things that you're doing to inprove your

spectral efficiency and in sone cases reduce the
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amount of interference you may cause to yourself,
al so make you nore susceptible to interference. So
there's this balancing act that's continually at
pl ay and of course, all of this is happening on top
of or beneath the desire of the satellite provider
to provide as nuch service as possible to the
public as |ow a cost as possible and of course, to
make as nmuch noney as possible. So it's this
bal ancing act of all of these sort of conpeting
forces in trying to find out what is the best point
at which to strike that balance in the provision of
service.

MR. REPASI : Thank you, Jack. Yes one
of the tradeoffs, | think in the design of
satellite systens too is there's only so nuch
energy you can soak up fromthe sun. And the trade
offs are between power and bandwi dth. We're going
to higher orders of nodulation or error correction
and so forth. That all requires nore power or nore
bandwi dth. You' ve got sonme tough choices, | think,
in that type of environnent.

Jack Rosa, from a software defined
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radi o standpoi nt, what do you see kind of being the
next step in what SDRs would be able to offer as
far as playing a role in system communication
system design as far as mtigating or elimnating
interference to i nprove performnce?

MR. ROSA: As | said before, the

capabilities are there to solve mny of these

I ssues. VWhat | heard several tines, in fact, was
that we are slow to adopt. We are slow to progress
and so forth. And in sone cases sone people

believe that wave form conplexity is beginning to
out pace Mowore's law, so we need the next step and
t he next generations of technol ogy to get there.

To get to the bottom line, | think the
nost significant thing the FCC can do is to becone
a proactive player in advancing the course
Busi ness nmodels will take care of thenselves. It's
i nteresting. To pick up where Jack left off, is
that in satellite communications you pay for
bandwi dth. You pay for power, okay? And people --
you optim ze those tools. You get the right amunt
of power and bandw dth, so you don't pay any nore
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t han you need to. And then you try to get the best
you can out of that, what you just paid for.

So the economic factor draws that
equation, that is, if I can get all the bandw dth
want, why do people want to go from digital anal og
radio. | don't like the digital TV system because
now you can get three or four in one transponder
rat her than have just one transponder being in your
life. So there's lots of opportunity here to nove
forward. Those are just nodest -- those are what
you call the no brainers. We knew how to do that
years ago. But there's a lot nore to be gained
significantly nmore to be gained and so even in
spite of the attenpts of M. Gates and Cisco to
push this to the edge which is the opportunity, |
believe the potential, the technology that exists
today or is being developed today to deal wth
every one of these problens. Spectral managenent.

If you had a fast enough nmachi ne you could nonitor
the spectrum continuously. You could put in
intelligent <controllers, so-called bandwi dth on

denmand. That technol ogy can be acconplished now.
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From every aspect, from adaptive antennas to -- the
technol ogy exists to solve all these riddles. And
it's -- 1 think the role FCC can play again is to
do -- take actions proactive actions, be proactive

and try to support the developnent of these

t echnol ogi es. The econonmic gains will cone |ater.
I n addition to that, you shoul d
consider and maybe |'m junping ahead to the next

activity which is incentivize people to do it.
It's not going to happen naturally and when there's
econom ¢ gains to be made you can do it.

I had sone slides | wanted to show
For instance, it is possible, for instance, to take

transmtters and alnost totally purify them

directly at RF. It's possible to  build
correl ation-based maximm |ike nodulators, okay?
The optinmum filter, the textbook -- it's possible

to build spectrally pure carriers, okay? All these
techni ques are available, but it's all invested in
t he next generation technol ogy.
Software-defined radio wll give you
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the maximum flexibility where wave forns are
defined by nunbers. It's not quite -- Defense is
noving in that direction, but it's not quite down
to just punch a nunber in. But if you know what
the tenplate is of the wave form and very conpl ex
wave forms too, by the way, they're dealing with 30
wave forms, sone of which are incredibly conplex,

hopping inside of half inch bandwdth is not a

pi ece of cake. But it's possible to do it. Very
possible. In fact, it's do-able. W knowit's do-
abl e.

But sonebody has to advance the cause.
In that case, you have a nmonolithic structure. It
is now, at least. They fornmed the Joint Ofice to
make this happen. They're going to spend several
billion dollars to prove they can do it, okay?
There is no corresponding nonolithic situation, |
think in other areas, there's a senblance of it.
Maybe FCC can be the driving force that puts that
together and it becomes a nonolithic force that
makes it happen.

MR. REPASI: Thank you very nuch, Jack.
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One of the things that we haven't touched on in
this panel and | don't expect to is the -- whether
or not conplexity, system conplexity equals costs.

| nmean we take sonmething from a Defense-oriented -
- when you take sonething that billions of dollars
have been i nvest ed into t he research and
devel opment of software defined radio, for exanple,
but you take that to the comercial side, that, |
think is a pretty difficult transition, sonething
that we'll be facing at the Comm ssion as well.

At this point, 1'd like to open up the
panel to the public for coments if they have any
comments or questions for the panel here.

Yes sir, in the back.

MR. STEVENSON: Thank you, Car
St evenson. I'"'m with |IEEE 802.18 and | work Gear
Systens. |1'd just like to echo what M. Lockie was
tal king about before in terns  of reduci ng

interference and even inmproving spectrum efficiency
by sort of holding incunbents feet to the fire a
little bit in terns of keeping up with technol ogy.
As it goes right now and the exanple of
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television, with NTSC was a prinme exanple. There's
been many, many years where you've had a |egacy
system that's essentially been protected from
needi ng to make any progress towards nore efficient
use of the spectrum just because of the fact it was
t here.

I'd also like to coment on what M.
Hatfield said earlier in terns of starting to |ean
towards receiver standards. Receiver standards, at
a mninmm give you the ability to figure out what
you have to protect against in ternms of being able
to share spectrum with incunbent users. And while
I don't believe that |I|egacy receivers should
receive indefinite protection against anything new
that may come along, | recognize the fact that you
can't force the issue too rapidly. The transition
can't be draconi an. It has to take into account
reasonabl e equi pment |life cycles and so forth. But
you al so need to recognize that the upgrades to new
technology will also provide benefits to the users
that are required to keep up with the tines.

Thank you.
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MR. REPASI: Thank you. Questions?

DR.  KOLODZY: Paul Kol odzy. I have a
guestion for the panel that you mght be able to
address since this is technol ogy. You have
possibly two ways to |look at interference. One is
technology in which to avoid interference and the
other one is technology to mtigate interference or
to deal with it, to handle it wthin your systens.

What | don't wunderstand, | hope the panel can
conmment on is nunber one, is which way, where is
technology really leading us and where would you
see our first sets of advantages or advances that
could actually help in the area of interference?
Shoul d we be putting nore enphasis toward trying to
avoid it or should we be putting nore enphasis on

how to mtigate it?

MR. REPASI : Anybody want to answer
t hat ?

DR. PI CKHOLTZ: | think the answer is
bot h. It depends on the circunstances. Some of

the comments | made about the new technol ogi es that

are there to not only mtigate it, but possibly
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elimnate it, apply primarily to those situations
we are operating a comon shared spectrum in a
mul ti-user environment so that you know sonething
about the nature of the interference you're trying
to either elimnate, avoid, mtigate, wuse, what
have you. There are other circunstances where the
only thing you can hope to do in a short period of
time is to mnimze the anmount of interference
that's gener at ed. That's the traditional point of
view, putting masks on transmtters and things |ike
t hat . But even those in principle, the first one,
the first category is not in principle. The first
category is sonething that we can actually
i npl ement today and people are inplenmenting it.
And the bottom line is, in fact, econom cs. You
don't I mpl ement It because  -- they're not
i npl enenting it because there's sone FCC edict
that's telling themthey' ve got to do this in order
to operate nore efficiently. Since their revenue
stream is dependent on having a spectrally
efficient system they actually get nore for what
t hey have or what they've purchased in the event of
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an auction. So sonme of the npbst sophisticated
techniques that are yet to be seen in the
environment of the general econony, are fairly

imm nent. That is, those systens that operate in a

mul ti-user environnent. And | mght add, although
|  nmentioned satellite -- «cellular -- | think
satellites mght fall into a simlar category

because you can have interference sharing between
spot beanms and simlar things. It's essentially
t he sanme idea.

So the question then leads to what
could be done, what kind of techniques. | had a
bunch of slides, but I'm not going to do that.
There is a body of techniques that are ready and
waiting that are well wthin the capabilities of
the <current technology to exploit. In sone
i nstances, perhaps nostly in |egacy systens where
there's no incentive to exploit themit's going to
take a while wunless there's a push by the
Conmmi ssion to do it.

But the bottom |ine question is, and

|"d like to take this up because | think there's a
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need to say it, of what the Comm ssion can do in a
| arger sense and | think it depends very nuch on
the nature of the services that are being used.
For exanple, | personally think that the Conmm ssion
ought to expand the unlicensed bands and there are
pl enty of places | can tell you where there's a | ot
of wastage, because the unlicensed band has a nice,
neat idea of -- it's a Darw nian system which it's
al nost |ike the invisible hand of Adami s where the
survival of the fittest encourages people to use
the nmost advanced technology to not only exploit
the nost that they can get for thenselves, but to

avoid the deleterious effects of the other people

using the spectrum And I would like to see nore
of that. There's, of <course, a lot of people
around who would not like to see that, but | think

that there's a lot of nerit to that.
| also think that the Conm ssion can
press those users who up until now have had no real
econom c or other incentive to inprove, to share
the burden of making thenselves nobre spectrally
efficient. And by the way, nost spectrally
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efficient does not automatically inply, as | sort
of heard a sense of that, not only inply a
degradati on of perfornmance. If you conpress

signals and then properly encode them you' re going
to get both a reduction in the anount of bandw dth
that you use or another way of putting it a |arger
spectral efficiency and at the sanme tine get a
greater performance value as neasured by any
measure you want, frame error rate, bit error rate
or other nmeans, subjective or otherw se.

And there are certain things that ae
different |ike broadcasting. I have already
menti oned NTSC. There's got to be a little bit
harder push on the part of the Conm ssion to speed
up digital broadcasting and by that | nean things
that are already in place |like digital television,
HGTV, but also radi o broadcasting which is already
started with XM and Sirius, but soon, hopefully,
| BOC, which is right in the current radi o spectrum

And then finally, the thing that wll
make it possible, and this is very controversial,

maybe the next President or the current President

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

150

shoul d appoi nt as the next Comm ssioner an engi neer
on the Comm ssi on.

(Laughter.)

MR. REPASI: Thank you, Ray.

(Laughter.)

MR. REPASI : | think we would agree on
t he panel that -- not about the next appointnent of
a Conm ssioner --

(Laughter.)

- - but agree t hat deal i ng with
interference and the interference environment is a
t wo- si ded process, one you want to mtigate it from
the transmtter standpoint, do what you can to nmake
your system as clean as possible so that other
users in your band and other users adjacent to your
frequency band aren't inpacted by your operations.

But at the sanme tinme, you want to | ook at what can
be done on the other side of the systemto figure
out what can be done on the reception side to avoid
receiving interference fromother users in the sane
spectrum and other users in the adjacent spectrum

and | think that's one topic in segnment |11l that
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we'd like to pick up in the next 10 m nutes or so.
MR. WOERNER: Yes, I think Ray's
remarks really lead into that. There is certainly
a huge wvariety of very sophisticated signal
processi ng techni ques out there and they do a very
good job of coping with self-interference. They
are capable of interfering with |egacy systens.

And | guess the final question we want to pose to

our panel is how the FCC rules affect technol ogy
and devel opnent. Are there =-- is there a
sufficient push to inprove the perfornmance? I's

there a sufficient pressure on |egacy systens and
we'll go down our panel and we'll start here with
Jack.

MR.  VENGRYNI UK: Well, again, from a
satellite perspective since that's the only
i ndustry 1've worked in for 25 years, the FCC s
rules, certainly over tine, have evolved such as,
in my opinion, to push satellite systens. Take for
exanpl e the KA band where you' ve got a requirenent
for 2 degree spacing, a requirenent for use of
adaptive power control, a requirenent wth the
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FCC s rul es to essentially tolerate an
interference-limted environnment. Certainly, wth
the desire to get as much, to squeeze as nmnuch
capacity out of the geostationary orbit and to use
t he geostationary orbit as effectively as possible,
the FCC s rules have, in fact, in my opinion,
pushed satellite providers where they probably
woul dn't otherw se have gone because of the costs
and technical conplexities involved. So in that
sense | would say that the Conm ssion's rules, have
in fact, pushed the satellite industry.

MR. WOERNER: Historically, nost of the
regul ati on has primarily f ocused on t he
transm ssion end where -- what signals can be
admtted and what bands, to what extent do you
think it is appropriate to regulate the receiver
side of the systenf

MR.  VENGRYNI UK: Well, certainly, this
i s speaking personally now, | believe there is a --
there should be a responsibility on the part of the
receiver to take reasonable steps to protect
t henselves from interference, proper filtering,
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that sort of thing, to suppress adjacent band
si gnal s. There's only so nmuch you can do wth
interference that occurs within your band.

Dr. Pickholtz spoke of sone of the
things you can do if you had some a_ priori
know edge of where the interference is comng from

But when it's comng froma different service or a
different system that you have no know edge of,
there's only so nmuch that you can do to mtigate
t hat .

In the satellite area again, because of
the very nature of the service, we're receiving
very weak signals from space. W tend to have
fairly sensitive receivers and fairly high quality
receivers. Even in the consuner market, there's a
certain quality standard that has to be nmet in
order to get any sort of a reasonable quality of
signal out. So in that sense the satellite
industry is alnmost self-policing, but certainly
from a broader sense, | would think that there
should be sone consideration given to receiver

st andar ds.
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MR. WOERNER: G eat. Jack Rose, nmaybe
you' Il share some perspectives on the inplications
of this discussion for regulation.

MR. ROSA: Maybe | can address a couple
of points that were made al ong the way and pick up
on them | think it's time, | think it's radically

time to move fromwhat | would call the nyopic view

to a holistic view The FCC is predomnantly
focused on taking care of transmitters. In fact,
the definition up there was sort of archaic. So
it'"'s time to nove on to the -- what the environnent
i's today.

And we need to | ook at both. W have -
- if you want purified transmtters and making the
receivers |l ess susceptible and the technol ogy again
exists to do both of those. And there are optinmm
gains to be made. Now one of the two things that
the FCC can do. The one point | tried to make

before was this perception that high tech, next

tech is going to cost nore. The indications, in
fact, are it's going to cost |ess. In fact,
dramatically |ess. | don't mean just 10 percent
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| ess, maybe half to one third, one fifth of what we
pay today for systenms. So the expectation, by the
way, of the Defense Departnment, if you pile up al
the radios they buy, you're talking big bucks.
Anyone who wants to buy one for $50,000 that does
all these tricks and it's a cheap one. So the art
and the science exist to get there. They exist in
the comercial world and exist in the Defense
wor | d. But are the incentives to go and do this?
That's what the question is. Why would | want to
nove forward. | see this as two conponents. One
is the FCC again taking the honpgenizing this and
becoming the driving force to accelerate the
course, to cause it to happen sooner rather than
| ater. Let's get proactive rather than reactive,
my nessage there.

Second is just business sense. You
must have incentives. And naybe sone sinple things
like a -- how nuch you spread into other spectruns
is a function of your |icensing thing. |'ve got a
sinple picture that's at a level and if you get to
this level, you pay X dollars a nmonth and if you
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get to this level, you get -- maybe at sone point
you get y dollars back, in fact.

(Laughter.)

Penalties and incentives, if you wll.

You can readily determ ne what those threshol ds
are, okay? It's not rocket science either, by the
way. It's very sinple. You make the penalties and
incentives attractive enough that a reasonable
business man will make a no brainer decision. I n
one year, if | can get my noney back, then I'll go
do it. See? You need to have sonething that nakes
sense from a busi ness aspect.

I think in issues l|ike that which I
know are -- these are dramatic from the way we
behaved in the past is what it's going to take.
It's going to take some radical departure from
conventional thinking, to accelerate -- to speed up
the film to accommodate what the world wants.

MR. REPASI : Dale, do you have a few
brief coments?

MR.  HATFI ELD: Since | was on two
panel s, I'm going to yield ny time to ny
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di stinguished colleague to ny right, except for
maki ng one -- | have to say that maybe we ought to
| ook at sort of interference trading rights to just
i ke you have pollution trading rights.

(Laughter.)

There may be sone opportunity here, but
to people at the edge to say gee, it's cheaper for
you to fix it than it is for me and I'll pay you to
fix it.

W may want to all ow some econom c type
forces to get into that trading as well.

MR. LOCKI E: | have two comments here
and before | ought to pass off sonme credit for
them Oten, we come up fromSilicon Valley to the
FCC with sonme ideas, you know, and often we end up
in M ke Mar cus' of fice because, particul ar
mllinmeter wave community and often he offers us
anot her suggestion that is nmybe one or two or
three or 20 dB better than the idea we walked in
with. So Mke, 1'd like to thank you for all vyour
hel p over the years in passing off ideas. Sonme of
this stuff is yours.
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Two things, one | recommend that we
| ook
-- there's a lot to be said for the old -- alot to
be said for software-defined radios and all this
stuff that we can do in the processing world to
make things better. There's still no substitute
for antenna gain and side |obe control and
frequency control to orderly fashion reuse spectrum
and make things better. So not to downplay that,
just build on top of it. But along those |ines,
think there's one thing we really want to explore
and we're pushing this in the NPRM 7181 and 92
gigahertz 1is electronic filing and electronic
coordi nati on. This is another exanple. When we
got conputers now that for 500 bucks, you can buy a
conputer that can keep track of all the spectrum
and every transmtter received around the world, so
| woul d suggest a couple of things. W take a page
fromthe radi oastronony comunity and the way we're
doing filings there that every geographical area is
a website, heartbeat. And that every new license
coming in has it's own URL and with V6, Version 6
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of t he i nt ernet with unlimted number s of
addresses, it's a heartbeat.

In the process of all that, and sone of
you want to take a |look at some nice things going
on, go |ook at Donald Draper's software. It's
nascent. You need batteries, you need sone
assenmbly and don't do it just at home, but this is
a beautiful exanple of very cost-effective mapping
software and electromagnetic software that we
should be able to build on top of that and not have
to waste $3,000, $4,000 or $5,000 per filing doing
this coordination. Phone calls back and forth,
m ssed calls, a lot of expense tied up there. We
ought to be able to mnimze that down to a few
hundred dollars per site license. | recommend we
| ook at that sone nore.

The other thing is | recommend that the
FCC start |ooking at what are the basic physics of
each spectrum band and what it's good for and |'|
make a suggestion here and | hope Jack Valenti
doesn't put out contract on ne here, but two of
t he nost val uable chunks of spectrum according to
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physics for nmobility for 3G for 4G for 5G is VHF
and UHF television. Now it's also sone of the nost
i nportant spectrum in the country in terns of
keepi ng the econom c base goi ng, because that's how
you get a pair of jeans to cost $90, 50 percent of
it goes to advertising, but at any rate, if we
could figure out a way, if there was a way to get
the VHF and UHF broadcasting comunity to say hey
wait, |'d like to give back ny spectrum and get
sone of this new stuff, and | have a suggestion for
what that m ght be and probably other folks will be
able to come up with better ideas, but if we went
off and built a satellite with about a 300 or 400
foot antenna, can't do that today, because it's
just too hard. A rocket is only 12 feet w de at
the top and the antenna is |limted to 12 feet if
you want a cheap satellite. But we can build
antennas today a couple hundred feet in dianeter
and we can probably expand that out to 400 or 500
feet and if you had an antenna that big, you could
have a thousand sinmultaneous spot beans. Now i f

you had a thousand simultaneous spot beans and with
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t hat kind of antenna gain, you only need a quarter
watt drive in each one of theminstead of 25 watts.
Well, you could have power up for 10 watts or to 5
watts on each one of those and so you'd pick up 15
or 18 dB of link margin for when it's raining and
it's only about 10 percent of the country has got
rain going on at any one tinme so the satellite's
average power would remain pretty constant and you
could go to 62 QAM or 256 QAM and so you coul d have
100 channels for |ocal broadcasting and every spot
beam You could have 100 channels of educational
and you could have 800 channels of video that's
just what we're watching today and you could
probably upgrade it all to HDTV as we went from 256
QAM to 1024 QAM
So | think there's a lot that we could
do in ternms of not sponsoring, suggesting or
catalyzing ideas like this to take back some of the
spectrum that's maybe being not wasted, but not
optimally used in terns of what the physics would
like you to do with it.
Before you laugh nme off the stage,
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ran this by Tony Tether, the other night and | said
Tony, what do you think of this and he said we've
al ready done far nore than that. | said oh, that's
i nteresting. How do we get you to DARPA to get
involved with this? We'll mke it a software
devel oped, defined radio and that would be all
behind vyou. So now I'm going to nmodify ny
satellite to make it also software defined and then
we get DARPA involved in it as well.

(Laughter.)

A coupl e of thoughts.

MR. REPASI : Well, maybe | can open it
up. Does anybody have any cl osing thoughts?

DR. PI CKHOLTZ: Well, | have another
alternative to the VHF/ UFH buy out. Buy them out
and give them a fair charge to make it conpatible
with cable system | have a Yagi on ny roof |
haven't used in 10 years, so cable is pretty good.

Not as good as it should be, but it's pretty good.
| just want to say one closing comment.
This conmes from ny favorite editorial, way before

the FCC was fornmed. It's a lesson from the past.
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It's form the Boston Post, 1865, probably sone of

you Kknow it. "Well-informed people know it is
i npossible to transmt the voice over wres and
that were it possible to do so, the thing would be
of no practical value."

(Laughter.)

MR.  WOERNER: I'd like to thank our
panel i sts and hopefully the predictions mde today
are a little nore accurate than that one.

(Laughter.)

Il think it's going to be an interesting
di scussion after lunch, | think on the regulatory
implications to sonme of this.

MR. REPASI : I"d like to make a couple

cl osing remarks too. | think that the Boston Post

article was on point because it nentioned wre
line. It didn't say anything about wire | ess.

(Laughter.)

Wre | ess possibility --

MR.  WOERNER: There's another saying
from Marconi, but | won't go there.

(Laughter.)
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MR. REPASI : | too want to thank the
panelists for comng from all over the country
basically to participate in this very nice effort
to have you guys here. | also wanted to point out
t hat we've got about an hour, or a little bit |ess
t han an hour before the next panel wll start, if
everybody could be here at 1:30 to reconvene for
Panel 3. Dr. Tom Stanley will be co-npderating
that with Chuck Jackson, so a lot of exciting
things to continue on wth in the afternoon
sessi on.

Thank you.

( Appl ause.)

(Wher eupon, at 12:30 p.m, the workshop

was recessed, to reconvene at 1:35 p.m)
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A-F-T-E-R-N-OON S-E-S-SI-ON

1:35 P. M
MR.  STANLEY: Wel come to Panel 111 of
this look at interference protection. Earlier
panels picked wup the subject of interference

chal | enges and al so what advanced technol ogi es can
do. Here, we're trying to focus at sonething a
little bit differently. It's a look at the
regul atory process, what we do with interference.

The FCC really doesn't design radio systens. We
really design regulatory systens that people design
radi o systens wthin.

So what we'd like to do here is kind of
| ook at our own regulatory process and how we
manage the interference function.

The FCC actually touches -- using
interference, touches a wide array of activities.
For exanple, not just allocations and sharing,
where which services can fit with which and what
services can actually share the sane bands where
interference protection is fairly obvious. But in
our definitions of service rules, how flexible we
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can be, but also licensing and coordination, the

actual site by site coordination of facilities to

include even international ones and even an
enforcenment. And let's say the lives of people we
touch, it's not just existing services that are

trying to grow and existing services offering new
features, but also new ideas comng to the
mar ket pl ace, people trying to seek establishnment in
the tel ecommuni cations worl d.

Al | these basically conme back to
interference protection to some degree and the
FCC' s ability to define it and enforce it.

Let nme introduce our panel of that
broad array of people whose |ives we touch. I
think we have npbst of those dinensions wth us
today. But first let me introduce nmy co-noderator
Chuck Jackson. Chuck IS a wel | - known
tel ecomruni cati ons expert in the Wshington area.
It's probably not wdely known, but actually
Chuck's Ph.D thesis, as | recall, actually touches
on spectrum managenent goi ng way back --

DR. JACKSON: Don't tell them how far
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back.

(Laughter.)

MR. STANLEY: Al | right. Let me
i ntroduce t he panel i sts and 111 do It
al phabetically, | guess, starting on ny right.
Phil Barsky is regulatory spectrum managenent and
systens engineering consultant for XM Radio. XM
Radio, as we've heard earlier, is one of two

licensees that offer digital radio service in the
United States.

Steve Baruch is a nmenber of the |aw
firm Leventhal, Senter & Lerman. Steve is also a
very famliar face here at the FCC St eve
represents a variety of satellite entities. W see

Steve a lot also in particular in some of the ITU

preparation worKk. | mean, | think of V band and I
think of Steve Baruch. He just kind of goes
t oget her.

Also Mark Crosby. Mark is the

presi dent of Access Spectrum Access Spectrumis a
very inmportant and new developnent, relatively
speaking, in the Comm ssion's process of | ooking at
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

169

different ways of getting people access to the
spectrum In addition to that, and we'll get back
to the guard band manager idea a little bit |ater
Mark actually was president of |ITA before the nane
changed to then CERCA. So actually he has a long
and deep history of involvenent with the frequency
of coordi nation process.

Dave Hageman. Dave cones to us, he's
vice president of operations, wreless operations
at a conmpany called Poka Lanbro Telecom And
that's actually a wreless cooperative in the
m ddl e of the country. And I'mgoing to ask himto
tell us a little at the right time what that stands
for. Dave brings sone of what | call the rural
perspectives of wireless operators to the table.

Nancy Jesuale brings the netropolitan
orientation to the table here. Nancy is director
of communi cati on services for the City of Portl and.

Ri chard Smi t h, spectrum radi o
managenent consultant. He's a consultant who, |
guess, spends a great deal of time traveling

recently. Most of us know Dick. He was the chief,
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our top cop for enforcenent in what used to be
called the Field Operations Bureau and |ater ran
the O fice of Engineering and Technol ogy.

And John Storch is executive director
for engi neering and technical operations for
Western Wreless, a wreless carrier bringing us
sone wreless carrier perspectives comng from
Washi ngton St at e.

A variety of things that had cone up
earlier in our discussion, |I'mnot even sure we can
even get to all of them but we're going to try to
sort of touch on several of these topics.

Let's start with the first notion as to
what the FCC really does. We can argue over the
definition of interference and whether or not we
should get a new one or not. But let's lay that
question aside just for the nonent and | ook at it
maybe from a slightly different perspective. Maybe
it isn't the definition of interference, but it's
really the FCC s decision process when we decide on
an allegation or service rules or what ever
particul ar action we take. Interference is usually
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inmplicitly there. Sonetines it's so inplicit that
you can read the text and you won't find the word
i nterference. You mght find and therefore we
t hi nk sharing is possible. And it wll be in one
sentence, and if you read fast you can go right
past it. But it's there. And there they'll be
hei ght and power or field strength or sonme other
technical specifications. Sonetimes there won't
even be a discussion of certain kinds of potential
for interference, adjacent channel out-of band.

So at tines it's said that we are ad
hoc in our decisions. Too ad hoc. W address the
i ssues before us. The lawers tell us don't say
anything nore than you have to. And as such over
the years, we have sort of let's say a fabric of
deci sions, rather than sort of maybe a body of that
says interference is a very well defined thing.

So I wonder if the panelists would shed
sone light on what they think when the Conm ssion
basically makes allocation decisions, shari ng
deci sions, and you've certainly been a part of

this, or in the coordination area.
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Are there things that we're not clear

about or perhaps we could do a better job, and if

so, how? And |I'll take volunteers for this but
maybe 1'11 start with Phil.
Phil, in our decisions, are there hol es

of comm ssion, om ssion, sins rather?

MR. BARSKY: |'"ve been involved wth
the FCC since 1959 as an anmmteur. And surely, |
haven't agreed with all the decisions and have not
been involved as deeply in the process as | have
been with XM

| think there's nothing wong with the

process. Per haps because of the conplexity of
systems and what's going on, sone  of t he
met hodol ogies m ght have to be augnented. For
exanpl e, we were just talking about I n- band
shari ng. Well, to XM we had to do sone special
things between us and Sirius. So we're right
adj acent to one another. In addition, we had to do

sone things within our band. Qur satellite receive
band for our repeater is 2 negahertz away fromthe
transmt frequency of the repeater. W had to cone
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up with sonme very, very fancy transmt filters.

So we had to do sone things in-band,
but nmost of the things that affect us have to do
with
out - of -band em ssions from other services. And it
didn't beconme a real issue, or it doesn't becone a
real issue until you |ook at the relative
depl oynents and architectures between two systens,
or intended architectures between the two systens.

For exanple, one of the architectures | |ook at is
what's going on inside the autonobile. Anot her
architect is what's going on inside of a house or a
bui | di ng. What are architectural di fferences
bet ween certain w reless neighbors and doors? To
| ook at the question of whether you're going to
interfere or not, you have to understand what your
nei ghbor systemis, or what its deploynent is, vice
your deploynent to understand just how nmuch energy
each one is going to put at each other's receiving
ant enna.

And if you boil it down to ny very,
very sinple -- I'm from Brooklyn originally, the
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very sinple definition of interference is how nuch
of nmy energy am | putting at that receiving antenna
versus the signal that, very early in ny case, |
was on channel 1 or the old six meters and ny
nei ghbors were trying to receive channel 2. So as
long as their reception of channel 2 was stronger
than my signal on channel 1, or six meters, | was
okay. In a |lot of cases that wasn't the case and |
had to help the neighbors out in filtering in their
TV sets.

| believe with the ubiquitousness of
802. 11, hot spots that have been com ng in vogue --
bl uet ooth, piconets, and personal area networkz,

and ad _infinitum and it's just an explosion out

there, |1 think that adjacent services that are
cl ose enough to interfere with each other nust | ook
at the deploynents of each and the architectures of
each to evaluate the interference potential. And I
think that's probably what's different these days.

MR.  STANLEY: Steve, from a |ega
perspective, sonehow we could be saying a lot nore
about ot her aspects of interference, but frequently
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the record isn't there. |It's astonishing sonetines
that only after a mmjor decision is nmade to share
is attention put out to power. And we get recons
for | ove the decision, but hated the power. And so
again, recon a few nore dB, please.

Shoul d we be doing nore proactively?

MR. BARUCH: Well, Tom when | stopped
and thought about what it is that could be done or
whet her how this process works, | guess the first
think I asked is is the process broken? And | had
a hard time comng up with the answer to that, but
the answer to ne is not really. | think it works
and | think it works right. And here's why. You
start out with allocation |evel decisions as you're
| ooking at gross conpatibility of one service with
another in a particular frequency band of range of
bands. You have to take into account things I|ike
the existing services, evolution of the existing
services, adjacent services and other sorts of
conpatibility. But you can do that on a gross
|l evel without getting into too nuch in the way of

how actual systens that would operate in that band
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woul d be able to in fact coexist with one another.

So I think on that first |level you can
look at it in a very broad sense of class
conpatibility if you wll. When you have to get
down to protecting existing systenms, and that
should be the obligation of the Conmm ssion of
making a determnation as to whether to allocate
spectrum to sonmething else is what is the inpact
going to be on existing licensees in that frequency
band regardless of how they were |icensed. You
start to becone nore focused in the challenge. And
at that point, you do have to get into questions of
specific conpatibility and nore detail.

I think you used the descriptive term
that there's a criticism that the Conmm ssion's
processes or allocation in the assignnent processes
are too ad hoc. And I don't think that that's the
case. | think they are necessarily ad hoc because
each sharing scenario that's being considered is
different from the one before it and it's very
difficult, if not inpossible, to generalize the
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results of one particular inquiry to others.

MR. STANLEY: Ad hoc is not necessarily
a negative term Correct?

MR. BARUCH: Not in my view I think
the nore detail you get into, the nore conplicated
the sharing, once you've nmde the general
conpatibility determ nation, the nore ad hoc it's
going to be. | think there's a couple of exanples
that | could point to. One of fairly recent
origin, which is the Conmmssion's decision to
aut hori ze the use of
non- geostationary satellites in the Ku band. That
was a very difficult situation because there's
mllions of users  of geostationary Ku band
satellite services, FSS and DBS services. And
those had to be very carefully considered, but that
was one. The allocation was nmade. The assignnments
were made. And here, what you're left with is
sonething that's not really translatable to other
sharing exanples that the Comm ssion is going to
consi der.

But it was the right approach to take
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in that particular case. There are nunerous others
where that |evel of detail is there, and 1'll end
this introductory answer by just saying that as
time goes on, there's very little virgin spectruns.
So every tinme you're going to get into a case of
considering an overlay of another service, you're
going to have to get into these types of difficult
issues, difficult conpatibility determ nations.
MR. STANLEY: Mar k, IS it t he
definition or the process, if we had to focus to

make sonet hing better where would we start?

MR. CROSBY: Well, | agree with a |ot

of what Steve said. | guess ad hoc is a good term
But every allocation is different. And every
technology that my go in there is a little
different. So there isn't necessarily one set of
rules that | think you can apply ubiquitously

across all your allocation decisions. And | think
you have to sonmewhat careful if the Conm ssion were
to skew it's process to try to identify and adopt
technical rules to the ninth degree to try to

identify and come up wth the procedures or
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mechani sns to protect interference. You could
probably do that.

The downside is that the decision
process would take so long that the public doesn't
want the spectrum | nmean, there's a limt how far
you can probably study this. | think you do the
best job you can and | think it's dependent upon
the allocation and the only thing I mght add, as
well, is | think assum ng the assignnment is done by
auctions, the people that are participating in the
auctions, you know, they have an obligation too to
know what's there and who the incunbents may be and
who the adjacent channels -- you can do so nuch
but they have to do -- the onus on them to | ook
for, to protect it, to |look at what the technol ogy
they' re deploying, to protect
-- sone of this responsibility rests with them as
wel I, 1 think.

MR.  STANLEY: Just proceeding | guess
along the Ilines, another aspect of our decision
making is it is fairly prolonged and in detailed
al t hough again the ad hoc-ness is what contributes
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to this.

David, from a perspective of a carrier
and a operator, to what degree do you see the
Comm ssion taking so long to get new ideas to the
mar ket pl ace and al so getting changes nmade? |[|s that
a problem and should we | ook at it?

MR. HAGEMAN: I'm going to say
sonething and it may surprise a |lot of people, but
in the rural areas, interference is not nuch of an
i ssue. Capacity is not much of an issue.

We have a conpletely di fferent
perspective of how we | ook at things than everyone
el se does. Yes, in sonme cases we do have
interference and there are using the technol ogies
that we deployed and the reasons we put those
t here. The FCC rules address those adequately.
But you know, we've been tal king here about |ots of
di fferent technol ogi es. Lots of different ways of
doing things. W have CDMA, GSM TDMAs, different
ki nds of nodul ati on rates. QPSK, QAMs. QAM r at es
are goi ng higher and higher.

We're talking about many different
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technol ogi es, many different things here. The one
size fits all rule can't apply equally to all of
t hose.

| agree with what Mark says about we
have a lot of different things happening here, and
each one of those needs to be | ooked at differently
because the interference that you apply to one

technol ogy or one type of thing can't work for all.

I would think that the Comm ssion
should take that into consideration in that, you
know, if you pass a standard that says this is
going to -- this technology or nodul ati on schene or
particular receiver is going to be reused to
provide this particular service, that that gets

addressed particularly to what's taking place

t here.

You know, for us, the change in
technology is kind of a problem |'ve heard sone
people talk about well, the I|egacy systens and

i ncunbency systens and the safety people and from a

smal | provider here, we can't afford to change
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systens every three years.

We're caught, right now, |ook at your
conputers. You have a conputer that's great today
but tomorrow it's worthless. And we're starting to
see communi cation systens do that. And we can't
afford that. It appears that the large carriers
are dictating many of the things either by market
or by how they interact wth us. If we keep
changing technologies to make spectrum nore
efficient, then you're going to basically regul ate
or force a lot of the smaller people out of
busi ness is what you're going to do. Because a | ot
of the safety people out there probably have
systens that they've been using for many, many,
many years. And they may be anal og. We're still
runni ng analog in cellular. The vast mmjority of
our subscribers are anal og.

We're faced with i f you change
technology or force us into another technol ogy,
we're going to have to change all that out. The
Comm ssi on defines sone carriers as small carriers

are 500,000. How about 6,000? It's really hard to
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make a business case for that.

MR. STANLEY: Vel |, the Advanced
Technol ogy Panel made it clear that with antenna
science running ahead and with space tinme coding
and so on, it's going to be really, really great
out there.

| guess you're raising the issue as to
how that m ght be paid for and how i npl enented in a
reasonable fashion in places where it's not a
pushi ng, driving force.

MR. HAGEMAN: It's actually those types
of things today are just not required in a rural

envi ronnent .

MR.  STANLEY: Nancy, switching from
rural environnent, interference in cities is an
i ssue, and t he Conmmi ssion's definitions of

interference and its processes over the years have
tried to nanage this.

What's your reaction to what you're
heari ng here?

MS. JESUALE: Well, 1 think that we've
all learned sonething in the past two years about
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the actual sort of tactical on-the-ground results
when interference forces an incunmbent off the air
and when the incunbent happens to be the people
that respond to your 911 calls, you know it makes a
big splash and it's a big deal.

| think that we have to understand, the
Comm ssion needs to take a point of view that the
real tactical problens of |ocal government, if they

are to be the providers of public safety first

response services are inportant. And they're not
theoretical. Their experiences are maybe even nore
inportant than the theoretical solutions. So |

know as we experienced Nextel basically turning our
public safety radios into bricks, | had to go talk
to the police chief and the OSHA investigators and
the mayor and council and explain what we're going
to do about it.

And I'm sure if we had witten you all
a letter, you all would have wondered what we were
going to do about it too. And I'mstill wondering
what we're going to do about it. And that's the

pr obl em
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MR. STANLEY: We have a task force.

(Laughter.)

MS. JESUALE: So this has been a very
real |earning experience. And | think what we
could do with it is apply it into the future and
understand that when we conmm ngle players, and we
cause a potential for interference, however renote
it may seem we need to be thoroughly convinced of
what the response wll be in the worst case
scenari o. Because the worst case scenario m ght
happen and is happening now, it's happening in
al nost every city. Every |local governnment is
either inplementing 800 negahertz trunked radio
systenms or has inplenmented them Portland is sort
of odd because we were the very first trunked radio
systemin the country. So we're a mature system

And it was weasier to recognize the
effects of interference because we had coverage and
it went away as opposed to we convinced people to
pay $20 per year per assessed 100th thousand val ue
of their house and given it to me and | put up the
radio systemand it doesn't work at all.
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So | think we have to really seriously,
you know, it could have been field tested. There
could have been nore than just sort of a
t heoretical mathematical experience prior to ne
standing there at the OSHA i nvestigator's office.

MR. STANLEY: Right. Thank you. D ck,
you've been part of the process that helped wite
these rules. You sort of, I won't say it guilty as
much as the rest of us, but what's your reaction to
what you're hearing?

MR SMTH: | think it's a fine system

(Laughter.)
MR. STANLEY: Not only is it not broke,
it's in good shape. How s that?
MR. SM TH: Especially when you and |
were chief of OET. |It's actually great to be back.
I haven't been here in about four years and | feel
alittle bit like the ghost from Christmas past. |
promsed ny wife | wouldn't tell nore than two
stories of ny experience working out in the field,

but I have to relate a couple here because thinking
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back over the last 40 years, | do cone to the table
with the realization that interference protection

and the whole area of interference in the spectrum

managenent scheme is an extrenely inportant
function for governnent. | don't see anyone el se
capable, notivated, wlling and able to preform

t hat function.

If there was ever any justification for
a federal communications conm ssion, it probably
lies in the area of preventing, resolving radio
interference. In ny mnd, there's probably nothing
nore basic to the good effective spectrum
managenent schene than an effected interference
preventi on and resol ution process.

| started out at the Conm ssion, this
is my first story. | started out at the Comm ssion
as a young engi neer just out of college. | wasn't
al ways the Bureau Chief. | started in the field,
and one day in Los Angeles, | received a phone cal
from the FAA They said we have interference to
our instrunent |anding system at LAX and we've had
to shut it down. This causes sone concern in the
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aviation comunity. So |, with ny partner, junp in
the car and we roar out with our direction finder,
which was at that tinme not nuch nore than a coat
hanger for an antenna.

And w thout boring you with all the
details, we very quickly locate the source of this
interfering signal and it was coming from a car
parked in a parking lot near an office building.
And so | stationed ny partner there to watch the
car and | went into the building and announced who
| was and what | was about. And apparently, the
subject of this investigation overheard nme and ny
cord and ny partner he canme dashing out the back
door and ran to the car and jerked open the trunk
and ripped out a device in which point my partner
approached him and asked him what it was he was
doi ng.

And the end of the story was that he
had for sonme reason wanted to know the whereabouts
of his wife and it was his wife's car. So he had
bugged his wife's car with this honenade device and
had made a poor sel ection of frequenci es.
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(Laughter.)

And so we turned him over to other
authorities for prosecution. Interference, whether
it be by a deliberate act such as this was, or
whet her it be by sone inadvertent or poor design or
mal function of equipnent, nevertheless, obviously
has great potential devastating consequences in
sSome cases.

And | have to tell my other story now.

Again, as a young engineer, | one day got a call
from the Navy and they said we cannot, our pilots
who are flying airplanes around the coast of

California, cannot use the radios in the planes to

nonitor their enmergency frequency. | think it was
243 negahertz. And they had to turn those
recei vers of f because of this trenendous

interference. And so | went out and after a period
of time, including using helicopters and cars to DF
the source of the signal, found it to be garage
door receivers. Not the little hand held units,
but the receivers were sitting there cooking away
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waiting for a signal, but emtting signals of their
own interfering with the Navy.

It was very |aborious. The point of
the story is it was very laborious to DF each of
t hese individual conponents. Knock on a door,
explain to Harry Homeowner. By the way, one of the
doors | knocked on was the door of the actress Ann-
Mar gar et .

(Laughter.)

| remenber the story very fondly. | t
turned out it was not her garage. There were two
garages immediately adjacent and after an on-off
test we determined it wasn't her garage door. So
we | et her off the hook after a |ong interrogation.

(Laughter.)

| then went to the neighbor and had
t hem unplug their receiver. Now it becones very
clear after doing several of these it's Ilike
sweeping the waves back to the seashore with a
broom This is a never-ending and never conpleted
t ask. There has to be a better way. And as a

result of that case, we enbarked on really the
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first of the so-called part 15 regulations that
were designed to put the limts on the equi pnent at
the manufacturing and inmport |evel. And | think
that's a very basic approach that has served this
country well over many years now.

If you think about the mllions and
mllions of devices out there, both comunication
and otherwise that wuse radio frequencies, the
results have been pretty phenonenal that we have
not had nore serious interference problens than
we've had. And | attribute that success primrily
to the equipnent appr oval program that t he
Conmi ssi on has operated, continues to operate very
effectively over the years.

As to any final points as to where do
we go fromhere, | tend to agree that the systemis
not broken in the sense that we sort of have to
t hrow everything aside and start afresh. But | do
think there's a lot of nibbling around the edges
that can still be done and needs to be done over a
period of tine. There probably is no conplete
conprehensi ve solution, close the case, this job is

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

192

done we can go on to sonething el se.

It is probably a continuous process
that we need to maintain for the long term ever
m ndful of what | think is very inportant, never
letting the interference genie out of the bottle.
If the interference genie, as | say, gets out of

the bottle, it's very difficult to go back and

recoup. That probably means that if we have to
err, we have to err a little Dbit on the
conservative side. And there will be those who
maybe take an objection to that. But | can tel

you interference resolution is a very real problem
and it's very difficult, it's very time consum ng,
it's very expensive and if not done well it could
lead to dire consequences. And | just say keep at
it, keep doing a good job, inprove in the margins
as well as we can, and | think in the long termit
will serve you well

MR. STANLEY: Okay, thank you. John
Storch, perspectives froma wreless carrier.

MR. STORCH: Thank vyou, Dr. Stanley,
for the opportunity to participate to the
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Commi ssion and for facilitating this dialogue. A
couple of points, if you allow me the slight
devi ation and forum from tel ecommuni cations to | and
use, but | appreciate your earlier coment in
regards to the FCC not being the devel opers, not
bei ng the designers of the system but if you wll
the planning |and use owners in this process. And
very simlar to let of land use, | think there's an
el enment in this that's I nport ant upon the
i ncumbents of the band to recognize the |and use
map ahead and the realization that the piece of
and next to them w |l have the stadium w Il have
the mall, will have the interstate, and to properly
design their property, develop their property to
accommodate that in the future.

To kind of use an exanple fromthe city
of Portland, was the coverage that they had there
prior to Nextel an opportunity of view before
Nextel developed their property that if you wll
bl ocked their view O was it actually inpeding
upon their land use? And so a simlar analogy I

think the devel opnent of the processes to deal with
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how t o nmanage that.

And going to a second point, | think
it's inmportant that interference is acknow edged.
It's a genie in the bottle. The genie doesn't go
away. It needs to nmanaged in that bottle, it needs
to be maintained in that bottle, and I think that's

an inmportant point to recognize as we devel op these

processes that it just -- the reality is that the
next piece of property, not all developers are
right with the sanme tine. The next piece of
property will get developed. And how are we going

to manage the traffic flow?

How am | going to be able to deal wth
the fact that | used to be able to make a |l eft hand
turn out of ny property and now because they had to
put in traffic mtigation devices | can now only
make a right hand turn out of nmy property or things
of that nature are accommodat ed.

The | ast poi nt, I t hi nk, or
perspective, is the geographic managenent of this
if you wll from a regulatory FCC perspective.
Fundanentally, there are technol ogical differences
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between the systenms and networks that make them
i nconpati bl e. But I think inherent in the
geogr aphi ¢ managenent of spectrumthere's also sone
i nherent -- Washington State, to relate to it
directly, we have everything fromthe CGSAs to the
BTAs to the line A that mysteriously cuts through
the mddle of King County for no other reason than
it just happened to be so many kilonmeters fromthe
Canadi an border.

And | think, if you wll, as further
regulation is brought forward, other than just
sinply adopting maps from +the Departnent of
Commerce, if you will, but actually there's enough
| think if you wll electronic technology out
there, there's enough technology is geo-databasing
that that sophistication needs to be brought into
t he spectrum nmanagenent el enents as well.

MR.  STANLEY: Okay. | hear a lot of
"1l say happy customers. There's a spectrum of
custonmers whose happiness is variable. Let nme sort
of open it to the group here and see if there are
ot her perspectives people would like to nention.
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One gentleman in the back, wai t unti | t he
m crophone gets to you and if you could identify
yoursel f please? Not yet.

MR. STEVENSON: Thi s IS very
i nteresting. I was especially struck by the
stories of what's happened in Portland and then the
stories Richard Smth just told about tracking down
interference. | think these are beautiful exanples
of where it is inportant that we have ways of
maki ng sure that inmportant and critical services,
aviation or public safety, will not have problens
with interference. | don't think it's a problem of
regul atory process, there being sonmething wong
with it.

| think both of these cases, both
avi ation communication and navigation systens and
public safety systens are exactly the sorts of
systenms for which the responsibility for robustness
cannot, the need for robustness cannot |ean upon
regul ati on. Regul ation assunmes a wllingness to
cooperate and follow the [|aw. If we have anybody
whose interests are not aligned with that, perhaps
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anybody who m ght wi sh that either of these systens
st opped working they can try to jam

And the fact that these systenms are so
vul nerable that sort of i nadvertent little
technical m stakes cause themto fall over | think
points to their fragility, and these are exactly
the sorts of systens which should be designed for
maxi mum r obust ment .

And there are ways of designing anti-
j am systenms which the mlitary has understood since
World War Il actually, when they started using
wi deband FM

Aviation 1is very interesting. It's
alnost the only thing in VHF that's using |inear
nodul ati on, where the signal to noise ratio shows
right in your ears whatever it was in the channel
and there's absolutely no processing gain. Even
t hough it's 800 negahertz, the 800 nmegahertz system
is still narrow band FM a legacy sort of
nodul ati on techni que and that's exactly the sort of
pl ace where a wi der band system that offered sone

processi ng gain could have provided sonme robustness
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fromthis sort of problem

MR. STANLEY: Ri ght . Just to comment
on, | guess you nmde several points and | don't
know whet her people want to respond, but just one
comment really. Very dramatic story as to what
happened at 800. | hope at sonme point soneone does
the history, because nmuch of the problenms now to
sone degree are reinterpretation of what had been
done say decades ago, different tine, different
constraints, different notivation.

So it would be interesting to see if
that data is available, what were the kinds of
factors that made people nake those decisions and
then how did technology grow, the comunity grow,
what happened to create some of these other |ater
problenms. Are there any other comments?

MR. CROSBY: | can't resist. | sinply
can't resist. You'd need a whole another day
session on 800 nmegahertz and how we ended up where
we are. And it goes all the way back to Docket
18262. No, that was 470 to 512 | think. 18262 is

the 800, 900, but I'Il check in there. And | don't
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want to speak for Nancy, but vyou know this
desi gning the robustnents and the systeminitially
-- that spectrum was zoned for a specific
application and I'm going to use an exanple I|ike
the Mall here in Washington, D.C, And sonebody
mentions, well you can put too bad, didn't design
it right, you could put a stadium |[|'d like to see
sonebody try to put a stadiumon the mall.

The Comm ssion has the responsibility,
and public safety and critical infrastructure and
other types of things, you know, it's a little
different. And how you neasure value, what is it a
commodity or is it a public safety or public
interest type of thing. | mean, even if you're
going to rezone it, and the 800 thing devel oped
over two decades. You ought to at |east have the
i ncunbents have an opportunity at a rezoning
hearing or sonething to see the potential inpact.
Is it a stadiun? What is it?

And so | don't think you can be quite
so cavalier with certain types of incunmbents about
hey, you should have figured two decades ago to
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design a robust systemto accommpdate sonething you
didn't even know was coming in 20 years. I don't
think it's fair to those types of applicants to put
a guess what, we're putting in a prison, or we're
going to put in a stadium You know, too bad. You
shoul d have built a hedge. | don't think that's
right.

The Commi ssi on still has t he
responsibility to figure out what's going on.

MR. STANLEY: Nancy.

MR. CROSBY: That's all | have to say.

(Laughter.)

MR. STANLEY: Comment, please.

MS. JESUALE: Wel I, thank you for vyour
conment s. I think that we in the public safety
community really feel very strongly that if anybody
is going to enter our space, we want to let them
in. W want to know they're there. We want to
approve that they're there, and maybe we can figure
out a way to share. But the problemis it happened
t he other way where we were overrun and now there's
quite a bit of pressure by the new internet to just
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move us to a different reservation or you know take
our native children and send them to a school and
teach themall English or sonething.

But you know, if you go back to this
| and use analogy, it's very nuch Ilike an adult
store and a liquor store showing up to the
el ementary school .

Well, they may have every right to be there but if
your kid is in that school, you don't like it. So
| have to agree.

| think public safety is different and
| hope the Comm ssion will maintain that point of
view that protecting citizens and their property is
di fferent than commerce.

MR.  STANLEY: Al right, thank you.
Doug Locki e has a question up here.

MR. LOCKI E: I'm sorry, was there
anot her back there? Thank you. Now t hat was an
exanple of too little transmtter power.

(Laughter.)

The warm up session that we had for
this. l"'ma mllimter wave guy and for the first
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time inny life |l went off and found out about this
public safety problem | went off and | ooked into
it a little bit and had ny first discussion with
peace officers except when I was at the end of the
tablet getting a ticket. And | ooking into that,
first of all, let nme say that providing nore
bandwi dth real tinme to |aw enforcement comunities
is a very, very high priority.

In California, we're having very few
drunk driving cases going to court anynore because
they're videotaping a |ot of them and the drunk
his |lawer, can't get him off anynore when they
| ook at the video. It's very val uabl e. In tines
of stress having bandwi dth for peace officers is a
huge i nportance. The same thing for fire and
everyt hi ng.

So let nme say that nore bandwi dth for
that community is really inportant.

Next, after Septenber 11th, anti-jam
capabilities in there is a lot nore inportant. W
have never gotten invaded in this country before
and we're likely to get invaded a |ot nore in a | ot
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of different ways including electromagnetically.
So putting the infrastructure in the fine jamers
and taking them down fast | think is going to be
nore i nportant.

Now having said that, now | want to say
sonething | hope doesn't get interpreted as anti-
peace officer o anti-public safety, but we don't
have separate streets for the fire engines. W use
the sane streets for the fire engines, and when
they need the street, they turn on their siren and
you get out of the road. And there's no reason we
couldn't do that in the public safety community, as
well, or at least do sone of that. And therein
lies a huge solution instantly to this public
safety problem So | think that we ought to
establish a Comm ssion within the FCC and others to
ook into that solution as an interim if not a
per manent fi X.

MR.  STANLEY: Okay, thank you. There
was a question in the back we junped over, please.

MR. STEVENSON: Actually  -- Car |

St evenson and CGear Systens and | EEE 802. Actually
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| was going to say sonething very simlar to what
Doug said in terms of the need for naking public
saf ety systens nore robust so that they will stand
up against attack and will continue to provide the
services that they're intended to provide to the
public is one thing. Obviously, there will need to
be some transition period from |egacy technol ogy
into newer technol ogies.

| was also going to suggest that at the
sane tinme you're providing nore bandwi dth for those
peak needs when sonething bad happens and public
saf ety needs a | arge anount of capacity, being able
to collaboratively share that spectrum during the
qui et periods would provide a lot of benefit to the
public as well. So it's very simlar to what Doug
was going to say.

MR.  STANLEY: Ckay, thank you very
much.

DR. JACKSON: Okay. It's ny turn. And
what 1'd like to do is follow up on the point that
John and Mark made a little bit, and I'd like to

sort of pose the question and go down the panel and
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see what the response is.

The question really is could the
process of enforcenent, and the process of using
radi os be facilitated if we have a nore
quantitative or wuniformy applied definition of
interference, that is, if we had some criteria,
per haps announced in advance, saying this is the
interference environnment, this is the worst case
interference environnment that your systemis going
to have to live with, and as long as it's better
than that, don't come and conplain to us. You can
think of it as advance warning or telling people
what the development guidelines are in their

nei ghbor hood.

And | guess the question is how would
sonething like this relate to a definition of
harnful interference. | nmean, we saw one session

ago the FCC and the ITU s definition of harnful
interference, which is in sone sense an economc
measure when it's interference that you know nmesses

the system up or degrades a very inportant system
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Should we maybe have a different
definition where we'd just say as |ong as you have
| ess than, you know, x watts per hertz, you aren't
interfered wth. So we'll start down there wth
Phi | .

MR. BARSKY: In XM s case, when we
desi gned the system we had to do that since there
was no definition of harnful interference. e
defined what harnful interference was by |oss of
service. Qur system was designed with 99.9 percent
avai lability. So we start at saying | can't accept
interference over that, that wll bl ock out
reception to that particular sort of service |evel.

In addition, what we did since there
wasn't any spectral survey of what's going on out
there in bands adjacent to DARS, we actually went
out -- we submtted a report to the FCC on our
findings and we went out and sniffed. And we said
what is our environnment? What is there?

In addition, we |ooked at what was
com ng and | ooked at what neighbors were going to

be. Since we're |icensees and we have our own
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frequency and don't have to share, it wasn't the
sane as your problem But surely, because we're a
very small signal system surely sonebody wth
significant out of band, and to us significant just
means very, very little bit. Significant out of
band energy that ends up in the band would ki bosh
our systemlink. That was consi dered.

So we cane up wth our har nf ul
interference definition based upon the quality of
service, based upon bid error rate. But it was
specific for our service. W had to understand our
service well enough to know what interference we
coul d stand. In fact, we have inparted the w sh

and want of the DARS community to the FCC to limt

out of band interference in our band to a
particul ar |evel. I  hope that answers your
questi on.

MR. BARUCH: VWhen it cones to harnful
| nspector and the definition, the international
definition which is also the donestic definition, |
look at and it strikes me that if you read that
definition closely, you could have the sane |evel
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of interference from one source being harnful in
one case but not harnful in another. Because it
does split between safety, radio navigation and
safety services on the one hand and radio
conmuni cation services on the other

What | take away from that is that any
inquiry into harnful interference necessarily
focuses on the victimto sonme degree, nore so than
perhaps the interferer because that sanme |evel of
interference can either be harnful or not harnful
depending on what is the victim So when you ask
whet her the process of enforcement would be hel ped
by nore wuniformed definition of interference, |
don't think it would. I think that harnful
interference described that way, which is alnost
you know it when you see it, is a good ideal. It's
out there, but it doesn't answer the question of
whet her a particular service can accept the |evel
of interference that's being theoretically caused
by a proposed new service of actually being caused
by a station or anot her service that's in
exi st ence.
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So | think when you look at it, when
you try to quantify what interference is, you're
not quantifying harnful interference, but instead
you're I dentifying t he accept abl e l evel of

interference, the tolerable level of interference.

When you do it on an allocation |evel
it's service to service, | think you speak nore
generally than when you do it 1in coordinations,
when you have existing licensees on a licensee to
licensee, either intra-service or inter-service it
becomes nmuch nore specific. You can identify
objective limts of what would be tol erable and not
tolerable, but again you re defining acceptable or
unacceptable interference, as the case may be, but
not har nt ul

And | think if the focus is on that in
particul ar sharing scenarios, and that is again a
| ot of what we've been doing over time in various
pr oceedi ngs. I think that's the right direction.
It's not a difficult thing to do. It requires a
ot of good faith on both parts to really cone
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toward the mddle and lay your cards on the table,
so to speak, as to what is acceptable generally and
specifically. But that is the objective | would
t hi nk.

DR.  JACKSON: Mark, do you have an
opi nion on this?

MR. CROSBY: | don't have any strong
feelings on all this. This is difficult. A single
definition I don't think is workable. In trying to
apply a single definition across the board |I don't
think works either. | think it depends on is it an
unlicensed band or is it a licensed band? And then
| think it bifurcates into two other pieces, and
that really it's not expectations. The i ncunbents

have a |evel of expectation when they went in of

what the environment would Dbe. And their
definition of harnful or hey, | can live with it is
sonet hi ng.

But | think you have to acconmpdate the

expectations of interference for the incunbents,
and clearly, I think it's wise, | think prudent for

the Comm ssion to define for the new people this is
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the environnent, these expectations, this is the
type of interference you may or nmmy not receive and
don't cause the following types of interference to
t hese incunbents, and if you do.

I mean, Comm ssion has done a great job
on this on the one point of PCS point to point. |
mean, | nmentioned this wearlier in an earlier
session, if you want a perfect exanple of how to
take care of business, | nean FCC has done a really
good job. You lay the ground rules out. You said,
t hese guys are comng. These are the ceilings that
you'll pay and these are the ground rules and once
you got real specific all of the riganorale and al
the verbiage sort of went away and everybody went
about their business. And it really worked.

So | think it's really dependent on
speci ficati ons. And the last point is as a band
manager, when we're working wth custoners or
putting in systens whether it be voice or data, we
participate in and we highly recommend our
custoners. We go to the site, and you've got to do
a lot of work. | nmean, you just can't go here, put
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this up. Al'l the sites are co-located now, so the

problemis getting a little worse. So it behooves

the custonmers -- you've got to go out there and do
some work and literally figure out what the
environnment is, what's comng into this site,

what's going out, what are the inter-nodul ation
products. This is getting nore conplicated and no
one should go into this blind. You' ve got to do
some wor K.

DR. JACKSON: Ckay.

MR. HAGEMAN: | was having a discussion
earlier about I was involved in PCS early on when
it first started. And | was reading through sone
of the rules and regulations and | was goi ng back
to ny cellular days and | said well, if FCC cones

up with a forrmula on how you make a 32 dBu

cal cul ati on. So | went through the rule parts of
PCS and | was trying to find that. | never found
it. Al it said was it made nention of a 47 dBu.

So | called a gentleman at the FCC and | asked him
about that and he says well, there's a lot of
formulas out there that calculate 47 dBus. Ckay.
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

213

There's nmy answer.

| think that if you're going to do
sonet hing that way, you need to have clear, defined
measur enents. You need to conme up with sonme way
that the comon person out there, the small
carrier, can take a spectrum analyzer or sone

conmmon pi ece of equipnent with sonme standard things

that they have and say I'Ill stick this antenna up
and I'1l make this nmeasurement and | turn this knob
and set that switch and bang here's ny level. And
it meets it or it doesn't. And it needs to be the

same for every one.

DR. JACKSON: VWhat's Portland's view on

this?

IVS. JESUALE: Vel |, Next el wasn' t
transmtting out of band. It wasn't over power.
It wasn't in any way illegal for it to do what it
di d. But it still caused harnful interference to

public safety. And our definition of that is this
radi o doesn't work anynore. It used to work, but
it don't work now.
DR. JACKSON: Let ne give an analogy to
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that, and |I'm bringing this up as a technical
analogy and |I'm not trying to nake any particul ar
poi nts about the specific case |I'm bringing up.
But a lot of people use hearing aids, and hearing
aids have in thema capability, many of them call ed
a T-coil which lets them pick wup telephone
transm ssions. Many hearing aids, when operated or
when a digital cellular phone, particularly one
t hat uses time division nultiple access, IS

operated near that hearing aid, the hearing aid

will pick up a buzzing noise in the background that
can be quite objectionable. Particularly ol der
heari ng aids. | don't think -- it's probably been

remedi ed nostly now.

Is that a problem of the radio or is
that a problem of the hearing aid? | nmean are you
going to get rid of digital cellular because there
are 5 mllion hearing aids in America that are
going to be disabled by it?

MS. JESUALE: You know, we had to take
in Portland and many other cities, but 1'll just
tal k about Portland because that's where I am W
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had to take steps to mtigate interference. And
one of the steps was not call the FCC and say do
sonet hi ng. Because that didn't work. The steps
were we replaced every single antenna on every
single tower. W nodified the Mdtorola radio
pr oducts. Al 10,000 of themin the field had to
be brought in and nodified. We had to design the
nmodi fi cation. We had to change our power output
and we put a lot of political pressure on Nextel.

We called up the newspapers, we went to
the state |egislature and we enbarrassed them into
doi ng frequency coordination with us. And in the
end, in Portland, we don't have Nextel interference
anynore. But we had to take all these steps and |
suppose that if | had a hearing aid like that |'d
probably go to ny doctor and hope ny insurance
woul d cover a new one.

(Laughter.)

And that's where |I'm kind of at now, |
want to go to my Federal Governnment and hope that
my insurance will cover new receivers, new transm:t
t echnol ogy. Because | really think that the City
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of Portland could have a better radio systemif, we
add another $60 m | lion.

DR.  JACKSON: Well, 1 guess John's
point is that when you bought that system if you
| ooked at the zoning rules, you would have said
gee, these receivers aren't going to do the job
under sonme scenarios. And you woul d have at | east
been able to point to the files saying well, yeah

we knew there was a chance this would happen, but

we took the risk or something like that. "Il just

say it -- am| putting words in your mouth, John?
MR. STORCH: No. Just a slight

deviation, | think the zoning did change over tine

and potentially changed on the City of Portland,

but there's also the N PSKA channels that cane in

there, post-Nextel, if you will, in the sense of
operation. So | think certainly |ooking in that
full environment -- should | junp ahead?

DR. JACKSON: Go ahead. | wanted Dick

to go last on this anyway.
MR. STORCH. Okay, okay. Excel | ent . I

think the issue of bandw dth brought up by the
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gentlenmen for law enforcement is an interesting
one. And it's a perplexion. Nextel, from their
own public disclosure and commentary, has brought
to light how nuch of the government and public
safety comunity that they provide service for

Simlarly, on the same system on the
City of Portland, beyond the police and fire
operators are the trash collectors, are the street
sweepers, and if you wll, the parks and recreation
folks. And so this concept of the fire engine and
the siren is kind of interesting, because does
this, and 1'lIl use AT&T Wreless and Seattle
specifically, but does the CDPD data transm ssion
traffic take priority given the location of that
officer down, over his voice transm ssion which
cannot be understood for some reason he is
i ncapacitated from speaking. So you sit there with
a quandary to say the cellular system has priority
or does the 800 negahertz City of Seattle system
have priority, because and that's going to the
definition. It'"s nore of who is the user versus
the ownership. That system in there happens to be
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owned a private organization, or if you wll, a
governnmental organi zation, the City of Portl and.
We provi de a degree of

tel ecommuni cations in the City of Mdland to the

police departnent, predomnantly data and sone
voi ce. So there's ownership but there's also
usage, and | think the definition there' s huge

debate around what is interference, harnful nature
and all that. But | don't think the definition
adequately addresses, if you wll, the priority
nature of the usage and how to nmanage that nonment
of dealing with your, and I'll call it interference
managenent because again t he posi tion of
interference is there to be managed, not to be
m tigated. It's not potential it's there and it's
that genie in the bottle. So let's wap it up.

DR.  JACKSON: Dick, | think you've had
nore experience trying to deal wth real world
interference problems than the rest of the panel
put together. And | guess we want to stick wth
t he sanme question, but really given your experience

how could the Conm ssion better define interference
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so it would be easier for the users and easier for
the FCC to deal with?

MR. SM TH: Well, | nmust admt | have
m xed feelings about it because although Mark says
he doubts the ability of us to continue or have a
single overall definition of interference, | think
if that's done in a general way, and | think our
current definition is relatively general, that has
certain advantages. It is somewhat then for the
interpretation by the Comm ssion to be enforced.
Cooperation anongst the users is expected, and when
the Comm ssion says we determned that this is an
interference situation and this party is to take
corrective action, we expect that corrective

action. The FCC expects that correction action to

be taken.

This works pretty well when everyone is
cooperative. But I'm thinking in the future that
things are going to get nore conplicated. That

spectrum is being suggested to be shared by nore
di verse t han sonmewhat di fferent systens.
| ncunbents may be opposed to that sharing and may
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not be so cooperative. And we may find court cases
cropping up nuch nore frequently than they have in
t he past.

In the last 30 years of my career, |
don't renmenber nore than a half a dozen cases that
we actually wound up in court over an issue of
definition of interference. There were a few, and
we won themall. But in the future, there could be
a lot of really conplicated protracted litigation
type cases involving inprecise, perhaps inprecise
definition of interference that would be very
troubl esone and very difficult to resolve.

| don't think I have a solution to this
particul ar aspect, only to suggest that things
likely wll get worse and that the Comm ssion
should, as it had always in the past, tried to stay
ahead of the game and be thinking about that and
how to deal with that in the future because | think
this has real potential.

DR.  JACKSON: | guess we'll take a few
questions from the floor now. We have sonebody

over there?
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Coul d you identify yoursel f?

MR. W GGl NS: I'm Stan Wggins, |I'm an
attorney in the Wrel ess Bureau. Engi neers have a
concern with interference which I will characterize
for the purposes of this question as a quasi-
property right, a right to be protected. In the
| egal context, property rights have both positive
in a sense of affirmative and def ensi ve
connotations and in economcs rights have even
different definitions.

The concern | have as we | ook forward
over the next 10 or 20 years and the rapidity of
change that we've talked about today and in the
sessions yesterday, in setting aside for a nmonent
the sort of incomensurable differences between
public safety and comercial and just |ook at a
commercial set of spectrum blocks for the nonent.
Don't we need a definition of the rights that we're
trying to enforce, protect, affirm whatever then
in a sense is as agile as the technologies? If we
define interference rights or, if you wll, |[egal
property rights or
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quasi - property rights on sonme basis in 2002, the
technology is going to cone along in 5 or 10 years
and it's not adequate to say well, you should have
| ooked at the master plan and realized that they
m ght build a rendering plant down the street 5 or
10 years from now when you built the house, because
the master plan couldn't foresee what's going to be
down there 10 years from now. It's going to be
technol ogy that no one was thinking about.

This really is just a question, but it
does seemto me, and | started thinking about this
this morning when the gentleman to ny right was
tal ki ng about living out in Colorado where you have
m neral rights below the surface and maybe [|'m
twi sted because I had oil and gas law in | aw schoo
-- don't ask me how t hat got me into
conmuni cations, but it's not wthout relevance
because it seens to ne that we really are, we build
this whole structure on our concepts of rights, or
our attenpt to codify concepts of rights. But when
the technology is nmoving this rapidly, | think we
really need to drop back a notch and take another
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| ook at it. But that's really just a question for
reactions. | certainly don't have an answer to it.

I"'m not a beautiful mnd. I'"'m a pretty honely
m nd.

(Laughter.)

DR.  JACKSON: Okay, any ot her questions
here? 1In the back there?

MR. LONGVAN: Wayne Longman, private
party. | guess 1'd be a little concerned if the
FCC canme into the role of allocating noise. I
think you' d find the sanme issues wth frequency
allocations with noise allocations. You'd find
fixed nobile and | ow noise, fixed nobile and high
noi se and public safety people would get the |ow
noi se. So you'd be in effect establishing for
certain technologies quality of service for
particul ar users and particular parts of the band.

DR.  JACKSON: Ckay. | guess tinme for
one nmore? |'m told one nore. Okay. Nobody on
this side wants to talk. Go ahead.

MR. FOX: Paul Fox, |'m an consultant

in town. | want to go back to the 800 and your
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question about detailing t he Conmi ssion's
assunmptions on interference. Back when 800 was
desi gned, everyone woul d have done their

cal cul ations for regional coverage. That's indeed,
i.e., the single large transmtter in the center of
the huge netropolitan service area. That was what
everybody expected 800 to be. That was the natural
way to serve that market, at | east everybody
t hought at that point.

If the Conm ssion had detailed their
cal cul ati ons, those are the cal cul ati ons they would

have detailed and Portland built their system

around that assunption about it. The next part |
get awfully hand wavy and | have a feeling Peter
Pitsch will undoubtedly tell me where |I'm wong on
this. But it seens to nme that you could -- part of

what happened was that Nextel started reacting to
econom ¢ incentives and found fromtheir part of a
view a nore valuable use of the spectrum i.e.,
nore intensive use of going down to sales. And the
probl em was was that was unanticipated. They noved
in an unanticipated way that created this problem
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

225

So I think what |I'm wondering this is
not an indicator of the kinds of problens we woul d
have if we start going to market incentives to
reuse the spectrumin substantially different ways

wi thout having had an adequate definition of

property rights devel oped. As | say, |'m hand
waving at this point and I1'll shut up at this
poi nt .

DR, JACKSON: Okay. Tont? Thank you
very nmuch. | guess 800 has got quite a work out
her e. Let's shift back to a slightly different
kind of a line of discussion. And you can correct
me if I'm wong here, Mark. You will whether |'m
wrong or not. Paul brought up the history of 800.
| just want to rem nd everybody that when the FCC
made 800 avail able, nuch of the community said who
wants 800? W can't use it. It's too high in the
spectrum It's a stupid waste of tine. So just
remenber that.

MR. CROSBY: Actually, when it first
cane out, Doug's right, they didn't even do it by
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users or class of -- they said, these channels? At
the top end is trunk systenms, and he's right. They
tried to give them away twenty channels at a tine.

Nobody wanted to take them And the bottom half

of t he band, t he first 100 channels was
conventi onal . It wasn' t by public safety,
i ndustrial, business, Nextel -- Nextel wasn't even
born or Fleet Call whatever it was. It was a
t echnol ogy application. It was actually at the

time very innovative on the part of the Comm ssion.

But they started them wisely at different ends of
the spectrum And then they went |ike that after a
period of tine.

MR.  STORCH: If I may just speak, and
again going to the thenme of process, a better
process, | think it's interesting and 800 and the
doors open so we're there. But the reality is, and
| think simlar to land wuse there's property
rights, and don't ask me where | becane a | and use
person because it cones fromsiting cell sites --

(Laughter.)

Simlar to land use, you know there's
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certain rights that do notify the incunbent
property owners. And there is a process there.
And that's what | nmean by a better process. I
think nmost of the rule making that's done by the
FCC today, frequency al l ocati on, gets very
myopically focused on the individual band. And
okay, we'll put up a little guard band. That's
good. Instead of |ooking at the nore total
picture, and it is. Wiich is true. It started out
conventional here and there, and oh by the way
we'll allow sonme sinplex use sonewhere in the

mddle of it and really confuse the heck out of

ever ybody.

But then it transitioned, and they said
okay, well these six we'll give to public safety
and these six we'll give to industrial and this,

and there was no recognition of the other property
owners if you wll. And there was no process to
that that took into account that interaction and
what was buil ding of that nonment.

So | think it's a good case study to
say what is a better process and then take it a
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little nore globally and deal with that. Because |
think by the sanme token, you can go to when
cellular received its expanded spectrum which was
the guard band. And it just said, and if I will if
you will allow ne, | nean | renmenber back sonme of
the public commentary there which was very little.

Peopl e sayi ng yeah, whatever. Just let them slide
over to paraphrase it and make light of it. But it

was a non-response and the FCC said okay, cellular

you can go out and you can have a little bit
br oader bandwi dth and nobody cares. You Kknow,
we' |l nove on.

MR. STANLEY: Speaking of noving on,
let me sort of bring up | guess a new topic here.
The Conmm ssion over the years has used a variety of
techniques to try to take on sonme of these thornier
kinds of problens on interference, and that's
letting the parties negotiate thenselves in not
negoti at ed rul emaki ngs. O nore recently actually
an even nore innovative concept, a guard band
manager .

Let me start with the noti on of
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negoti ated rule mking. | guess | didn't realize
this until | started talking about this with Steve
Baruch, but Steve has been involved in negotiated
rul e maki ng process going way back to LEGCs, big and
little, some tinme ago.

Steve, can you say a little about what
negotiated rule making is and how it is an approach
that the Comm ssion has followed to deal wth
interference anong other matters, but interference
in particular where the parties thenmsel ves bringing
in their concerns to the table and the tables not
at the Comm ssion?

MR.  BARUCH: Well, actually the table
was at the Comm ssion.

MR. STORCH: Figuratively speaking.

MR. BARUCH: \What happened and actually
it was ten years ago this nonth that the very first
negoti ated rul emaki ng comrenced. It was a little
LEO negotiated rul emaking. But Congress in the
early 1990s adopt ed an amendnment to t he
Adm ni strative Procedure Act to create this vehicle
for allowi ng the Comm ssion and other agencies to
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conduct rulemakings with all the participates --
pre-rulemakings in a sense -- wth all t he
participants around a table, the various interested
parties. The Comm ssion would invite people who
had an interest, either in the ternms of an

application, in ternms of an affected spectrum user,

ot her governnent agencies, in fact, who wused
adj acent bands were involved in these. Sit them
down. Say, you know, give us an idea of what we

should do wth respect to this proposal to
establish a new, in the case of the one 10 years
ago, the new satellite service. That was the
little LEO satellite service that they were working
on which is a 136 and 400 negahertz MSS.

Il will say that the first one, because
nobody had any idea what it was, you had a couple
of parties on the private sector side, applicants,

who had spent the prior two years fighting each

other tooth and nail wth pleadings to the
Commi ssi on, hyperbole content -- let me put it that
way. Not rmuch progress being nade. And at the

sane time there was also the work going on in the
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ITU to try and set the stage for allocations to
accommodat e t hese systens.

VWen the Conm ssion indicated its
intent to start this process, all of a sudden the
applicants dropped their swords and said we have no
i dea what we're getting into. They sat down with
each other, came up with a draft set of rules to

put their dianmetrically opposed positions together

and all of a sudden that managed to be
acconpl i shed. Canme into the Comm ssion and said
| ook, we've done this. You don't need to have a

negotiated rulemaking now because here's our

agreenent. Comm ssion went ahead and it went
forward with it. There were obviously other
interests involved. One of the things was the

Comm ssion wanted to make sure there was room for
additional systens to conme into that band. Al so
there was the issue of the good neighbors.
Interference from satellite operations both uplink
and downlink into other bands that were used in
sonme cases by aviation and other cases by the
mlitary.
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MR. STANLEY: WAs the success of that
because largely it was |like parties? W heard this
really in other aspects of this discussion. It's
easier that like parties find it able to conme up
with threshol ds and negoti ati ons and when you bring
in sonebody who really does live differently,
certainly it has different quality of service,
negotiations are far nore rigorous.

MR. BARUCH: Yeah, | think the key to
success there was that for better or for worse, at
| east inadvertently, the start of that process
incentivized people to cone together and recognize
that there was an objective that had to be
achieved. And | think, in fact, in the case of the
little LEGCs that did accelerate the conpletion of
that rule making process and the allocation easily
by a year and a half. That one was a success. The
one that followed it was the big LEO negoti ated
rul emaki ng. And we were talking, | was chuckling a
few nmonents ago when you talk about 800 negahertz,
nobody wanted it. At that point in tinme, one of

the issues to be dealt with there was feeder 1|inks
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and KA band.

| remenber the first nmeeting of the
group that was going to discuss feeder |inks and KA
band. It was basically the two applicants who had
sonme spectrum in that band and NASA. And nobody
el se had any interest in it. Everybody said what's
20, 30 gigahertz? Gve ne a break. We're never
going to get anywhere near there. The fl oodgates
opened shortly there after, of course. There were
three people in the room We coul d have had that
meeting in a phone booth. But that one did not end
up with a uniformsolution. It did not end up with
a consensus sol ution.

But | still rmaintain that what that did
was facilitate the decision making process of the
Comm ssion as well as soften up the participants
for ultimate conprom ses that had to be made. Wy
it facilitated the Comm ssion's decision making
process is because the Comm ssion was fully
invol ved on a working level every step of the way
in the negotiations. They were party to them and
even if not making decisions, but observing and
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participating and contributing ideas -- you know,
what wor ks what doesn't work, in effect making sone
concessi on.

So you stripped away the rhetoric and
you allowed the parties to get down, again it cones
back to an ad hoc negotiation, an ad hoc solution
of an interference case. They had to go out. The
solution, | mean what the Commssion finally
proposed ultimately showed up in the form of a
notice of proposed rul emaki ng and went through that
pr ocess. But it was a nuch nore expedited process
on that end than it otherwise would have been if
the Comm ssion ended up wth a stack of 30
documents each saying, you know, this is our bottom
line position, which of course was their starting
position. No novenent towards the mddle. | think
it was val uabl e.

And even it was, just one final note
and |I'm sorry to take quite so nuch time, but I
will observe that in the satellite side of things
in recent years, even though we haven't had

negoti ated rul emaki ngs, we have had the sort of
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"big stick"™ approach from the Comm ssion and has
forced applicants to get together and agree anong
t hensel ves and present the Conmm ssion with the
uniform plan of action, to conprom se a proposal
for assignnments. And again, | think that really is
sort of an off-shoot of an negotiated rul emaking
process, but it does work. And the Comm ssion
participates, representatives of Conmm ssion observe
or are invited to participate in that process and
do. And | think it has allowed, at |east
facilitated I|icensing, allocations, and shortened
the time scale for inplementation of systens.

MR. STANLEY: Strictly speaking, at no
point would a uniform definition have been useful

It was really the parties thenselves with quality
of service in mnd splitting differences in
deciding how to divide up bands and do sonme of the
ot her rul emaki ng.

MR. BARUCH: I think each rul emaking,
each negoti ated rul emaki ng provi ded sonme principles
t hat provided guidance to the follow ng negoti ated
rul emaking in terns of how things were done. But
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in terns of interference itself, conmpl etely
associated only wth the <case that was being
addressed, because what was acceptable there, the
parties were different, the bands were different,
t he service objectives were different.

MR. STANLEY: Phil, any comments on the
process general ly?

MR.  BARSKY: ['"'m not getting into
specifics, but as you know we're working on
sonething very simlar to that and I'm going to say
amen. It's specific between two adjacent services
and the only way it's going to get done is us
figuring out how to live with each other, | ooking
at each other's architecture, understanding each
other's point of view, which is very inportant;
having a couple of honest brokers in the room I
don't want to call it a "big stick" from the
Comm ssi on, but nudgi ng and pushing and cajoling in
the right manner has hel ped. Also, there's got to
be a willingness on both parties to conme up with a
solution. That's very inportant.

You've got to get past the rhetoric.
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You've got to get past the posturing and get into
really tal king about the issues and wanting to come
up with a solution, and then getting down to each
of the technical issues, and |I'm sure that there
were many there and we have ongoing many. | m ssed
l unch today because of a couple. It's really what
| like to call in engineering jargon attention to
detail. And it's only when the details get worked
out between the parties that you're going to have a
sol uti on.

MR. STANLEY: Okay, thank you. Let ne
just change the subject a little bit and bring up
the idea of the guard band nmanager.

Mark, you have the authority of the
Commission in several ways in term of making
interference determ nati ons and who gets what.

MR. CROSBY: | have to be careful
Peter is sitting in the front row over here.

MR. STANLEY: Wuld you maybe explain a
little about the concept of guard band manager and
how interference, in particular with public safety
in mnd, is really part of what's been addressed
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here?

MR. CROSBY: Well, let nme clarify. The
guard band manager refers to activities that are
700 negahertz and then there's the theory that a
new class of FCC |icensee could be band nanagers in
just a couple proceedings. The band nmnager is
given, | would say, well, we're given sonme freedom
to, use that word --

MR. STANLEY: Flexibility.

MR. CROSBY: Flexibility. Thank you.
To permt the deploynent and to facilitate the
depl oyment of nunerous types of technologies. And
in rural areas there's a different type of need.
And we can address, as a band manager, applications
in rural would be different in urban areas. And we
obviously are notivated to be very careful because
peopl e are obviously reinbursing us for the use of
our spectrum to be very careful with the
interference.

At 700, we have an obligation to
cooperate with, and it's our intention to do so to
work very carefully wth the public safety
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community when they deploy at 700 that are in the
adj acent bands. And of course, | haven't had any
direct yet. |'"ve only had a few, but we also have
an obligation to stay out of the grade b contours
of the incunbent broadcasters. Although even that,
whil e you m ght go boy, that's a problem you know,
you got transmt receive side. So you get a little
bit creative and you go, guess what, |I'm going to
try to do sonme non-standard pairing so that | can
use spectrum here and stay out of the top side.

O I go -- 1 can look at and we are
We |look at, you know, there's an incunbent on
channel 66, but |I'm at the bottom of channel 65.
And | bet you with some uni que engineering, and |I'm
going to obviously have to talk to the Conmm ssion
and the broadcast incunmbent, but | think we could
prove with them reasonably well that we're not
goi ng to cause the broadcaster interference.

Much like all the other discussions,
the Comm ssion sort of gave us sonme very specific
kind of things. The only thing they told us we

can't do is cellular infrastructure. And t hat was
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to be careful with public safety and watch out for
t he broadcasters. But go and prosper. But to get
to the point, I want to point out the beauty of the
band manager about the zoning changes over tine.
So we're going to be reluctant to do long term
| eases because | don't want to encunber new
opportunities, new technologies, other things as
the band devel ops and as technol ogy devel ops. So
we're sort of in the mdst of all of this kind of
thing but we have -- flexibility is good. The
technologies we westle, we don't necessarily
westle, but we're challenged with all of these
types of matters everyday as we process requests
for our spectrum

MR. STANLEY: Geat. Other coments on
t hese other techniques |ike negotiated rul emaking,
the frequency coordination function, guard band
manages, or band nanages?

Davi d?

MR.  HAGEMAN: Most of the all the
issues the small carriers deal with are pretty well
specified by the rules. And they worked well for
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us. | would tend to think in sonme of these, if
it's negotiated depending on how t hose negoti ati ons
go and who they're with, that a lot of the economc
i ssues need to be taken out of it to what we had it
clear that there's a set of guidelines that we
should all go by. | don't think there would be any
issues with the small guys with sitting down with a
| arge carrier or you know sonmeone else and talking
t hrough those as long as we're all on a |evel
pl aying field.

MR. STANLEY: Sure. Nancy?

MS. JESUALE: Well, 1'm thinking about
our situation as the situation of public safety and
it seenms |ike both those options would be really,
really useful if we had access to them [In fact, |
believe there is a proposal to swap and real |l ocate

sonme spectrum in 800 to kind of deal wth the

problem that is essentially | think a negotiated
rul emaki ng. But it's not becomng a rule. It's
goi ng through a secondary process, | guess, which

is opening it wup for nore due diligence and

ultimately, it may be adopted or it may be changed.
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But that process of sitting down and
sayi ng okay, what are you going to do wth the
ot her party was very productive |I think for all of
us. And if we had a band manager, |[|'d have
sonebody to go wave ny flag at. So that would be
great, too.

MR. STANLEY: Di ck.

MR. SM TH: Well, as someone who had a
hand in enforcenment for a nunber of years, | can
certainly endor se anyt hi ng t hat reduces or
elimnates the nunmber of necessary enforcenent
cases. Anything |ike negotiated rulemaking or
cooperation anongst the users that can be
encouraged is certainly a worthwhil e endeavor. The
Comm ssion staff and everybody |arge enough, there
will never be enough funds, people to carry out
| arge nunbers of enforcenent cases. As society
gets nmore conplicated, we find ourselves in court
nor e. It would be an inpossible task, if there
wasn't a | arge conponent of cooperation expected on
the part of the spectrum users. | just think 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

243

Conmi ssi on ought to do everything it can to pronote
and encourage that.

MR. STANLEY: Thank you.

MR. STORCH: "Il concede, |I'm not as
famliar with the band nmanager concept. | think
conceptually it sounds like a very good idea in the
sense of an approved process. It would set for the
i ncunbents an expectation that says hey, you don't
have a | ease in perpetude here. It's a set period
of time so they can appropriately plan and
capitalize and deal wth their levies or their
budgets, especially speaking nore to the public
safety.

On the sanme token, it wi l | hel p
potentially some of the nore aggressive operators,
or if you will, developers to adjust to the needs
of the band if you wll. Be able to in the
scenario of you can only build it for a hundred
r oons. In five years, we can revisit it. You
can't, if you wll. The Nextel scenario is well,
they started out at about a 100 roons and all of a
sudden they needed a 1,000 roons and they just
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built it, if you will, I think is the allegation.

(Laughter.)

But | think the concept of that, where
it's considered just a frequency coordination,
here's your channel, go off and run away. Mor e of
a continual process of managing that band | think
woul d be a benefit to all.

MR. CROSBY: Let ne, | neant to add one
ot her thing we absolutely intend to do is
literally, what you used to do. W're going to go
out and | ook, field test, keep track of things, and
we tell them the prospective uses or expect we're
going to come out and | ook. Maybe not this year,
but sonetime wthin the term of your |ease
agreenent we're comng out and we're going to
check. And you know what | found? Everybody I|'ve
tal ked to says please come out and check because |
know you're checking everybody else. And they go
l"'m now, and this my be a good nessage for the
Comm ssi on. It sort of helps the integrity of the
whol e spectrum process, and people sort of take
care of their systems a little better when they
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know they m ght -- and we wl|.

MR. STANLEY: A visit fromDick Smth.

MR. CROSBY: Yes, you could do sone of
my things.

MR. STANLEY: "Il give you ny card.
Well, it's just three o' clock now, | guess, sO we
know we have at |east two people who have to make
sone plane connections fairly pronptly, but I would
certainly like to throw the discussion open to
guestions or coments fromthe public.

Questi on here?

MR. LOCKIE: Stephen, | assune that big
LEO turned into LMDS and that was a good exanpl e of
negoti ated rul emaki ng although it took a long tinme.
It points out though sonebody made the comment we
need the Conm ssion to be an engineer. | don't
think that's a case because engineers, we're all
terrible managers, as a rule. VWhat we need is a
good manager up there. But what we need are good
engi neers. Get them and keep them within the FCC
because they nmake good referees and the ganme is
great when you've got good referees. And there are
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many tinmes during the LDMS negotiations where sone
engi neer would be told by his boss to say up is
down and the smart FCC engineer there would say
that's not crazy. And that's invaluable. So keep
doing that. Get good engi neers and keep them

MR. STANLEY: O her guestions or
comments pl ease?

(Pause.)

Well, seeing none and hearing none, |et
me sort of bring this particular panel to a close.

I want to thank the audience very nuch and al so

t hank our paneli sts. We've had people who have
conme from afar and actually made sone sacrifices to
be here this day, and let ne sort of sincerely
express our gratitude to you all for staying with
us like this.

So thank you very nuch, it's greatly
appr eci at ed.

(Appl ause.)

(Wher eupon, at 3:04 p.m, the workshop

was concl uded.)
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