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P-R-OCE-E-D-I-N-G S
(9:09 a.m)

MS. VAN WAZER: Good nor ni ng. My nane
is Lauren Van Wazer, and | am Deputy Director of
the Spectrum Policy Task Force. Wel conme to the
third in a series of four workshops addressing
Spectrum Policy. This workshop will address issues
related to Spectrum efficiency.

Before we get started, | just wanted to
say that we have got sign |anguage interpretative
services available, and if you would identify
yourself if you need such services, we would
appreciate it. Well, thank you.

Il would I|ike to introduce Dr. Paul
Kol odzy, Director of +the Spectrum Policy Task
For ce.

DR. KOLODZY: Thank you, Lauren, and
t hank you everybody for com ng out today. It is a
Monday, and so hopefully we can get things going
and get a few people noving quite quickly today. |
know that it is a little slow, and everybody tries
to get going on a Monday norni ng.

Wel come to our third neeting, our third
wor kshop, as Lauren has said. Coul d you go back

one slide, please. Thank you. Cbvi ously we have
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one nore workshop at the end of this week on rights
and responsibilities.

This workshop today hopefully will tee
up sonme of the issues on how to beconme nore
efficient spectrally; i.e., through technol ogies,
and what kind of policy issues are associated with
t hat . And then on Friday, we wll try to go
through the rights and responsibility issues
associated with the types of npdels that you want
to use for Spectrum policy.

We have had a wild and woolly first two
days, and | think we have gotten started very, very
well, and has set the bar fairly high with respect
to the task force. We are enconpassing such a
| arge scope, and therefore, that's why we actually
put together four workshops instead of one.

And | think that we have been able to
actually focus on particular areas and try to bring
those to some sort of head in nost of the areas.
As you all well probably know, the Chairnman
announced the formation of the task force in June
of this year, and basically the objective is to
| ook for better ideas on Spectrum policy.

The investigation is forward-I|ooking,

and so what | am going to ask the panelists today
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and for the audience is don't think about what we
are trying to do today with the issues associated
with Spectrum policy are today.

You really want to take a | ook at what
the situation is going to be in the next 5 or 10
years, or even as early as 2 years from now, and
try to help us conme up with ideas to be nore
proactive in our Spectrum policies, versus reactive
to what the issues that might cone up in 2 years,
or 5 years, or 10 years.

And | also ask the panelists and the
audi ence to take a |ook at not just where you are
comng from in your perspectives, but to actually
take a look at globally and across the spectrum
because we are actually trying to |look at Spectrum
policy across all the uses and users, and not just
across -- not focusing just on one use or one user.

In new technologies that we see of
today, as you see all the different uses that we
have up -- that | have shown up on the screen,
basically are showi ng us that technology allows us
to have flexibility and agility for wreless
devices, or facilitating increasingly dynam c uses
of the spectrum for an increasingly dynamc

mar ket pl ace.
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What we are looking at here is the

potential building blocks for new policies that

will address these new realities. The Spectrum
policy -- well, okay. The Spectrum policy task
force is run by nyself. I'm the director. And,

Lauren, as you know, is ny deputy director.

Qur speci al counsel i's Maur een
McLaughlin, and our senior technology advisor is
M ke Marcus. The Task Force Council is made up of
senior menbers of the Conm ssion from each of the

bureaus and offices that deal with Spectrum i ssues.

You have the International Bureau, |ike
Ri ck Engel man, who is chairing today's session, is
also the chair of the Spectrum Efficiency Working
G oup. You have the Media Bureau. You have the
W rel ess Tel ecomuni cati ons Bureau; Office of Plans
and Policies, and Office of Engineering and
Technol ogy.

The task force issued a public notice
back in June, and we have responses and reply
coments that were in July. W ended up asking 29
guestions and ended up getting roughly 140
responses, with an additional 40 reply coments.

So quite a bit of information to start working on
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t hese wor kshops.

These wor kshops are hopefully going to
take from those comments and nove forward into nore
of an interactive environnent, and able to do the
pros and cons of particular points of view

| don't want to delay any longer wth
the start of the workshop today. However, first of
all, I would |like to say before | do, I would like
to say thank you to Lauren Van Wazer and all of the
staff who have worked very hard in putting together
t hese wor kshops.

It really could not have happened
wi t hout her dedication and their dedication to
actually pull this all off. | think that putting
t oget her four workshops in eight days nust be sone
sort of a record here at the Comm ssion for one
task force.

| also want to thank all of you for
com ng out on this hot day. I think we have had
every workshop hit it on a hot August day here, and
to brave that weather to come out here, and to hear
from our panelists.

Now what | would l|like to do is to
i ntroduce our panel noderators for this workshop.

First of all, | wwuld like to introduce David
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9
Weinreich, who is from d obal Star. Al so, Rick

Engel man, who is our chief engineer for the
I nt ernati onal Bureau, who also as | said chairs the
Spectrum Efficiency Wrking G oup.

This afternoon the chair will be one of
the co-noderators, wll be Preston Mrshall from
the Defense Advanced Research Projects Agency.
Again, we are very glad to have all of our
panelists here, and | would like to turn it over to
David, for he has sonme introductory remarks. Thank
you.

MR.  VAEI NREI CH: Thank you very nuch,
Paul . This nmorning we are going to talk about
Spectrum Efficiency, and one of the questions that
cones to mnd right away, at least to many of the
engi neers that are here, is what 1is spectrum
efficiency and how do you define it.

Is it just the amount of information
that is transmtted, divided by the anpount of
spectrum that is wused, or are there other |ess
obvi ous, nore subtle, aspects to the definition of
spectrum efficiency.

And | think by the end of this session,
around noontine, we should have at |east a better

understanding, if not sone kind of definition of
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what spectrum efficiency m ght be. | think that

there are a good nunber of panelists here who wl
contribute to that.

| work for G obal Star. G obal Star is
a satellite organization that provides nobile
satellite service on a nearly global basis, and one
of the things that we are concerned about in the
nobil e satellite service, and also in the satellite
service in general is spectrum and how to acquire
spectrum how to best use the spectrum and how to
mai ntain the spectrum

VWhen one talks about rmaintenance of
spectrum it has many aspects. One is what is the
best wuse for it, and how is it applied nost
efficiency, and one of the other ones is how do we
keep it, for want of a better word, clean.

How do we meke sure that we can use the
spectrum wi t hout being affected by interference or
noi se that may arise. I think another question
that we are going to talk about today is it nore
efficient to use spectrum to reach, let's say, 90
percent of the people in 50 percent of the country,
or is it better to reach 15 percent of the people
in 99 percent of the country.

There seens to be a difference between
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terrestrial and space applications, or satellite
applications in spectrum It is easy to see that
especially in a city |ike Washington,that there are
a lot of terrestrial uses in cellular telephones,
and two-way radios, and things |ike that.

But if one goes outside of the city,
and into the nore |ess densely popul ated areas of
the country, you don't see as many cell towers, and
you don't see people with cell phones. You don't
even see people with too many two-way radios.

They are kind of out there and if they
need i mediate communication, they have to go to
sone neans to try and achieve that end. And this
is one of +the places that the definition of
spectral efficiency comes into play.

Is it nore efficient to just use
certain pieces of spectrum for terrestrial, or is
it good to have both terrestrial and satellite in
t he same frequency band.

This is something that has worked in
sone places in the country, and in sharing between
the fixed-satellite service, the geostationary
satellites, and the fixed-service radio relay. But
the question is, is it a good policy for nost of

t he spectrum
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As | said before one of the other
issues that | don't think we are going to deal with
directly, but t hat we have to take into
consideration, is interference. Mre and nore each
day, we becone nore dependent, and naybe not
dependent, but we becone accustoned to the
conveni ence that is provided by devices that emt
el ectromagnetic radi ation.

Not all these devices do it on purpose.

Sonetimes they do it just incidentally. Hence,
the name, incidental radiators. There are not very
many things that one can see today that don't have
enbedded processors in them

Even refrigerators now use conputers to
keep track of tenperature and things |ike that.
Each one of these enbedded processors enmts
radi ati on, often radiation at different frequencies
that has nothing to do with the processing, but it
contributes to the general background interference
that is on the rise day by day.

So this beconmes also a factor that has

to be taken into account in spectrum efficiency.

So with that, | think that we can go on to the
panel. | guess we should | et everyone know who the
panel 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

23

24

25

13
We have Merrill Weiss fromthe Merrill

Wei ss G oup. We have Charles Trinble from Trinble
Navigation, and he 1is representing the United
States GPS Industry Council today.

We have C. K. Toh, who is the Director

of Research for TRW and Rick Engel man, on ny |eft

her e; Urich Rohde, from Synergy M cr owave
Cor por ati on. I was going to say Rhoda and
Schwart z.

We have Paul Rinaldo from the Anmerican
Radi o Rel ay League; Stephen Blust, from Cingular
W rel ess. | was going to say Bell South. It used
to be. But Cingular Wreless. And finally Steve
Gllig, who is the Director of Research for
Mot or ol a.

So | think we can kick things off wth
one of the first questions, which is one of the
ones that | asked initially in my opening remarks,
is how should spectrum efficiency be defined.

Now t he next question is who do | want

to stick with being the first speaker. | think I
will let M. Blust open up for us.
MR. BLUST: Well, thank you for the

opportunity to address that broad ranging question

on spectrum efficiency be defined. I think Iong
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and short, as it can be defined in nmany different
ways, is the question that | think we are westling
with.

Oten | think a definition of spectrum
efficiency is alnobst one that is a form and fit,
versus the function. What are you trying to
accomplish by defining spectrum efficiency nay
i ndeed i npact how you define it.

As we pointed out in the opening
remarks, it is often a function of whether you are
trying to do it in a technical basis, or on a
policy basis, or an econom c basis. | think part
of what we need to consider when we talk about
spectrum efficiency is what are we inplying it to
in terns of the service and capability.

s spectrum efficiency in a definition
the sanme definition for, for exanple, comerci al
wi reless, or broadcast, or satellite, or a defense,
or sonme sort of wireless internet application.

You may be able to do it in general
terms, but | think that the specifics of the
situation very much influences the definition.

MR.  VEI NREI CH: Ckay. Thank vyou,
St eve. Are there other coments on the panel who

would |i ke to address?
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MR. G LLIG  Yes.

MR. VEI NREI CH: Yes, M. Gllig
pl ease.

MR. G LLIG | would like to comment.
One of the things that -- | do agree that the

service is very inportant, and the different unlike
services that are hard to neasure using the sane
means and neasurenent, and the sanme equati on.

One thing though that that we would
like to see, we think that sone sort of a reference
system nodel is sonmething that we need here. As we
are trying to determne how to neasure it, one of
the things that is helpful is to be able to
actually sinmulate the traffic.

So we think that a reference nodel that
per haps picks a hot area, such as an urban area of
a large city, that sets up a particular |andscape
of buildings, and users, and streets, and then
|l ooks at things like path loss and nulti-path
bet ween any two | ocations, and nodel s that.

And then |ooks at the wuser traffic
versus time, and sets up sone sort of a reference
nodel that we can all use to do sinulations, and
then talk with sonme sort of a common basis, is very

usef ul .
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MR. VEEI NREI CH:  Thank you.

DR. ROHDE: Can | add sonething?

MR. VEINREI CH: Sure. Dr. Rohde.

DR. ROHDE: My view is that you start
with something which is called information. Let's
assunme at this nmeeting here that we have a video
nmonitor, and if you |look at the video nonitor, you
have information, which is the picture.

And you are now trying to transmt this
picture to a particular audience. So given the
fact that you have information, you have to ask the
gquestion how nuch bandw dth do we need.

And efficiency certainly has to do with
bandwi dth, and how the signal arrives at the
receiving end. So if you can conpress the sane
picture with a certain resolution or quality, the
definition of efficiency then lies into things |ike
conpressi on and resol ution.

And t hen, of cour se, not al
transm ssions arrive for the first tinme, which
means you have to retransmt certain things. So as
a fact of this, you have information, and you have
bandwi dt hs, and the tinme, how often do we have to
transmt this.

These are all factors which determ ne
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the efficiency, and needless to say, if you can do
it in one rapid transm ssion and you get all the
essential things -- |ike the human voice has a | ot
of redundancy.

You can take a lot of things out, Ilike
if we say "eh" or sonme other comments which are
totally unrelated, |ike a delay, because you tried
to think in between.

So you can shrink the information to a
degree where it is nmore efficient, and | think I
would like to see the efficiency defined, starting
with the information. What is the piece of
information that | amtrying to convey froma to b,
and then how to deal with it.

MR.  VEI NREI CH: Thank you, Dr. Rohde
for alittle information on the theoretic aspect of
spectral efficiency. Charlie Trinble.

MR. TRl MBLE: Thanks, Dave. As the
coments were nmade, and as we |ook across the
vari ous services that you want to use spectrum for
the definition | think we all wll agree wll
differ.

It relatively easy to look in a given
service and say is one schenme nore efficient than

another, and | think people of good will can cone
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to an agreenent on that.

But there is sonmething that goes across
the entire range of services. From a tactical
t heoreti cal st andpoi nt, t he channel capacity
according to Shannon is defined by the signal to
the noise ratio. And at any given set of power
| evel s, then the signal to noise ratio is
determned by the wunintended or existing noise
floor.

And so as Dave nentioned earlier,
worrying about the noise floor, which is to
spectruma lot |like snog is to the atnosphere, this
is the one thing that cuts across all services, and
So monitoring the noise floor and nonitoring what
the effect of decisions or how various groups
control and maintain their noise floor, is going to
be very key to spectral efficiency.

MR.  VAEI NREI CH: Thank you, Charlie.
M. Merrill, please; or Merrill. |I'msorry.

MR. \EI SS: Picking up on what Charlie
was saying, there is another effect that is going
on in the world with respect to the noise floor,
and that is from all of the incidental radiators
whi ch were nentioned earlier.

When you | ook at different parts of the
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spectrum you see different anmounts of noise
showi ng up. An exanple of that is that when we
| ook -- and | happened to cone out of the broadcast
worl d, and so let nme use that as a basis.

When we |look at |ow VHF versus high
VHF, versus UHF, for instance, we have to apply
different nodels, because at |low VHF, there is a
substantial amunt of man-nmade noise, and it cones
from power |ines, and the breakdown of insulators
on power lines, and the breakdown of insulators on
power |ines.

And all those kinds of things that are
beyond the control of even the FCC, in terns of
controlling radiation by the rules and regul ati ons.

So that has to be nodeled, and the nodel of that
mai ntai ned if you want to know what you can do, for
i nstance, at |ow VHF, because it is increasing over
time.

And if you go back and look at the
studies that were done 2 or 3 decades ago, you get
a different number than you get today. And not
keeping track of that can give you some unintended
consequences.

For exanple, if you look at the studies

that were done to decide on broadcast allotnents,
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you will find that the channel nopdels that were
used for low VHF are off by something like 10 to 15
dB. That is work that has just been done in the
last few nonths to try and figure that out.

And it is because the numbers that were
used for -- at least it is partially because, sone
of the numbers that were used for what the noise
floor was were w ong. They were ol d. And by
taking data that is old and considering it to be
correct and current, you <can nmake some big
m st akes.

And so the nodel has to be one that
counts for the changes in the environment. So that
is just one addition that | would add to Stephen
Blust's wuncertainty principle for spectrum policy
or spectrum efficiency.

MR.  VEI NREI CH: Thank you. M. Gllig
agai n, pl ease.

MR. G LLIG Yes. One further conmment
on the actual, in many cases the devices thensel ves
that you carry around you, we need to consider what
the energy requirenments on that device will be for
neeting a certain spectral efficiency, because
certainly we are getting used to seeing fairly high

data rate transfers for things |ike w reless LAN.
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And the reason that you can do that is
because it is short range and the power |levels are
relatively low. When you start talking about w de
area coverage to try to do the sanme thing at those
data rates in a wide area, requires quite a bit
nore energy. And if you are tal king about portable
devices, we need to take that into account al so.

VMR. VAEI NREI CH: Let's see. M. Toh,
first, and then M. Weiss.

DR. TOH: Okay. Let me just make a
disclainmer that all my views are not representative
of nmy conpany, but from an engineer and forner
pr of essor point of view.

The very fact that you want to strive
for spectrum efficiency is because we have |limted
spectrum right? So, to what degree of efficiency
we want to strive for. Should we |ook into the
aspect of the very nature of how we |ook at
frequencies to operators to services.

| agree with sone of the panelists in
terms of the fact of servers efficiency, and
technical efficiency, and how nuch bits you can
transmt per hertz. Techni cal innovation. So
given a |limted range of spectrum what Kkind of

traffic, and to what capacity we can transport
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within that range of spectrum

So this nmulti-dimension thing wll
eventually come into play, and we have seen the
evolution of CDMVA, for exanple. So frequency
di nension is just one thing that | nention, and
nothing is stopping the engineers from | ooking
beyond that di nmension.

And the other thing | felt was that in
terns of econom c efficiency, how nmuch does it cost
for an operator to acquire a certain range of the
i cense for the spectrum

How nmuch for the user to pay to
transport a certain ampunt of bits per hertz, So
there is this FCC s point of view, user point of
view, and the operator point of view So | think
it is a conplex thing, and needs to be |ooked at in
different dinmensions before one can conme to a
conclusion that we have effectively made good use
of the spectrum

MR. VEI NREI CH: M. Weiss, please.

MR. \WEI SS: | was just going to follow
up on what Steve Gllig said a nmonent ago. He was
tal ki ng about application in nobile uses, and |
would posit that that the very sanme factor is

i nportant for fixed-uses as well.
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| f you take the absolute extrene
opposite of a cellular telephone, and talk about a
broadcast transmitter, it is probably the npst
powerful transmtter, except for maybe sonme radars
and things, or -- well, specialized mlitary
applications perhaps, but the nost powerful of the
-- let's call it civilian applications that is
around.

And | would posit that the sane factors
are at play. That is you put up a big tower and a
powerful transmtter, you will cause interference
over a larger range than if you put up a nunmber of
smal |l er towers and at | ower power, and you will get
much better efficiency in ternms of coverage from
t hat aggregation of towers than you will from the
big one, and you w Il cause interference over a
smal | er area.

My question becones can we  build
br oadcast systens that work that way, and maybe
| ater we can get into sone of that. But | woul d
suggest that now that we are noving into the
digital realmthat we can

MR.  VAEI NREI CH: Thanks, M. Weiss. It

al nost sounded |ike a commercial for |ow power FM
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MR. WEI SS: Oh, no.

MR.  VEI NREI CH: | was being facetious.
Okay. Steve.

MR.  BLUST: Just one nore coment,
which is that what | think you hear also is that no
matter how you define efficiency for a service for
the monent for the technology, is that there are
many, many factors which come into play even after
you were to define it.

If you were to use it as a tool to make
conparisons, and the nodel is only as good as the
nodel can be, when you get into the real world
depl oynents, and we see these other factors and
other influences conme into play, which are often
outside of the control of the scope of the nodel, a
lot of times that can significantly change the
answers that you get when you run a purely
engi neering calculation in a |ab environnment, for
exanpl e.

MR.  VAEI NREI CH: Thank you. Vell, | am
not sure how well we have done in defining spectrum
efficiency. | see that M. Rinaldo wants to add a
word. Please do, sir.

MR. Rl NALDGC: The classical definition

usually amunts to information transmtted, or
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desired to be transmtted, or desired to be
transmtted over the product of tinme bandw dth and
spaci al, or the geography.

And this is pretty good, except that it
doesn't take into account everything. There are
ot her di nensions as have been pointed out here. I
would say that one view of the bottom line is
frequency reused. That's what we are into these
days.

If you use a frequency, can sonebody
use it down the road that nmay be unrelated to you.

So | think the definition really comes down to how
much do you need, versus how nuch you use. Thank
you.

MR. VEI NREI CH: Thanks, Paul .

DR. ROHDE: Can | add sonmething to
t hi s?

MR. VEEI NREI CH: Certainly.

DR.  ROHDE: Actual ly, Paul Rinaldo

woul d probably say this. One of the big users of

spectrum is t he ham radio conmuni ty, and
theoretically when all ham radio folk use, they
were on the forefront, and they were the

experinmentals and did all the things.

And today we are stuck wth two
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probl ems, and two real problens. One is that the
technol ogy got so conplex that nost of the radio
amat eurs who are now appliance operators, and that
is kind of a buzz word | guess which is used, are
not capabl e in buyi ng t he conputers, t he
m croprocessors, and actually doing sonmething with
it.

And, second, the FCC is in the way,
because by definition you need a license to operate
a ham radio station. And, nunber two, you cannot
transmt something which the FCC can't listen to.

So this collides with the fact that you
are supposed to be experinmental, and sonme of the
guestions of efficiency and coverage, and other
things which are going to be today's topic here,
cannot be experinentally validated by people who
have -- this is a hopping on charge weight, they
are actually forbidden for doing this.

And | would recommend that the FCC
really looks at this whole issue of restrictions,
because the cell phone certainly could have been
invented by ham radi o, and you could have gone to
jail, wth a kind of frequency hopping, tine
domain, code division, nultiplex, all the things

whi ch are involved here, totally violate the | aws.
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And so this is an issue | think which
there may be a side question here, but you have a
| arge resource of people who could do sonething

useful if they get perm ssion to do it.

And | would like to add one nore thing
whi ch happened to ne about 20 years ago. | bought
a car, and forgot to add cruise control. So I went

to Sears Roebuck and bought a cruise control.

And then | went on one of the national
hi ghways and there was a police car next to ne.
And | set my car at 55 mles an hour and didn't
think anything evil. And then the police guy
talked into the mcrophone, at which tine ny car
went faster.

And then he stopped talking and |
sl owed down. So we did this two or three tines,
and the police stopped ne then and said what are
you doing here, playing with ny radio; and | said
just the opposite, that you are playing with ny
speed control here.

And this is some kind of interference
in noise which was pointed out. You have
legitinmate operators here, |ike the police and
others which transmt on frequencies, and then you

have a poor system which is susceptible to
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radi ati on, and you neasure distance, two cars side
by si de.

And so these are all issues which are
kind of buried in my opinion in this question of
efficiency, because you are transmtting into ny
car, and not to the police headquarters. You are
transmtting into my car and bei ng a nui sance.

And the two things -- and | have not
seen these other panel activities, but when they
are conducted and radiated into fields goes both
ways. Whether or not you have a cell phone, which
you then conveniently place in front of vyour
television set, or in front of your conputer
screen, at which tinme the conputer goes bananas.

O |likewise you are expecting to get a
call here, and then the conputer talks into your
cell phone, which at that time the cell phone goes
bananas.

These are all issues which have to do unfortunately

with the wave forns, and the type of transm ssions

you have.

And that's why there is a subconscious
message
that | am going to send out to everybody is not

only look at definitions of what efficiency is, but
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| ook at the type of nodulations, and type of
met hods in which you are transmtting in, because
sone are nore noise friendly than others.

And sonme of them are nore advanced than
ot hers, and the FCC has a great deal to do and to
say about what nodul ation you do and how you do it.

Thank you.

MR.  VAEI NREI CH: Thank you, Dr. Rohde
Yes, that certainly is a consideration, a very big
consideration as to how we devel op future systens,
and one of the inportant things that | think that
is going to be an aspect of future systenms is how
immune to interference they are.

And it is not going to be just one type
of interference, but it is going to be a lot of
types of interference. So that is one thing that
we have to as devel opers of systens have to keep in
mnd for the future. Are there any questions that
t he audi ence would like to ask?

Okay. Carl, first. If you wll please
state your nane, and sone kind of affiliation, and
go ahead with your question.

MR. STEVENSON: Thank you. If you will
forgive me, | amgoing to refer to sonmething in ny

not ebook, and so | am not going to stand up. (%%
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name is Carl Stevenson, and | amw th Gear Systens,
and | also represent | EEE Project 802.

| was very interested with M. Wiss
observation, and also | believe Paul's observation
that frequency reuse is becomng a npre inportant
factor. In fact, in the coments that |EEE 802
filed with the task force, we proposed a wireless
efficiency nmetric which takes into account the
capacity of the system in delivering information
bits per second after decoding, denodul ation, and
i ncluding the vagaries of the network protocol and
duty cycle.

And the nunmber of |[|ogical connections
or users in the network within the coverage area
utilizing the allocated bandwi dth B, and where that
is of course in hertz; and the area covered in
units of square neters. So you conme up wth
sonmething that is sort of bit wusers per neter
squared, per unit bandw dth.

The ol d measur es of nodul ati on
efficiency, simply looking at bits per second per
hertz just tells you how efficient a particular
nmodul ation scheme is in terns of utilizing
bandwi dth, but it doesn't tell you the whole

pi cture about spectral efficiency.
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This sort of plays into the other
coments that were made about to the effect that
due to incidental radiators and other factors,
noi se floors tend to be rising.

And at | east within the wreless
networ k standards that | EEE 802 produces, we | ook
at our environnent as being interference limted
rather than at Gaussian white noise-limted, and
frequency reuse is a very inmportant part of our
approach to how to get I ncreased spectral
efficiency and capacity.

We have over the years gone from one
nmegabyte to 11 negabytes, to 54 nmegabytes. W are
| ooking at 200 negabytes and beyond in essentially
the same bandw dth. So we are |looking at nore
efficient nodul ati on and codi ng techni ques.

But we are also pushing the envel ope
nore on frequency reuse, and | think this is a
principle in this netric that we have proposed is
sonething that scales very well to all sorts of
syst ens. And | would encourage the conm ssion to
think in terms of pronoting frequency reuse.

And in cases where it is practical,
encouraging people to design systens that are

capable of operating in an interference l|imted

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

32

environment, rather than a noise floor Ilimted
envi ronment, because the noise floor is only going
to continue to rise as we use nore and nore
el ectronic giznos of all kinds. Thank you.

MR. VEI NREI CH:  Thank you, Carl. There
was another hand over here. Pl ease raise your
hand. Okay. There we go.

DR. HARASETH: Thank you. Ron Haraseth
with APCO International Public Safety, and | am
interested in your comments from M. Wiss and M.
Ri nal do about the frequency reuse, and the
interference nodels that we are | ooking at.

But that is a nodel that vyou are
capsulizing, and that is exactly why we have the
problem right now in public safety wth the
interference from that very nodel. So we have to
be very careful that that nodel isn't incapsulized
to the point where it doesn't look at its effect
upon other services that are not interference
l[imted on the noise limted systens |ike public
saf ety has.

| f we were all using the sane
technol ogy and the sane given bandw dth, then that
one nodel woul d probably be correct. But if we are

all using -- if we are using any other npdels at
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all that are counter-indicated you mght say in
this case, then that nodel can be a problem

MR.  VAEI NREI CH: Okay. Thank you. I
can't renenber your nane.

DR. GOLDBURG. Marc.

MR. VEINREICH: Marc from ArrayComm

DR. GOLDBURG. Yes. Marc Gol dburg from
ArrayComm | have a question for the panelists.
We heard sonme discussion and sone comrents fromthe
ot her audi ence nenbers that it m ght be possible to
devel op sone sort of spectral efficiency nmeasure
that takes into account through put per unit hertz,
and takes into account interference.

Maybe it is bits per second, per hertz,
per square kil onmeter. Sonme val ue. And then we
al so hear people nentioning that whatever this
guantitative nmetric is, it would have to be adapted
to the particul ar service.

So one would have different targets
potentially for cellular ribose, versus broadband
data, versus public safety, because there is other
externalities there that have to be considered.

Wuld the panelists feel that it is
possi bl e to devel op such a schenme, and devel op sone

performance targets, and possibly expect those
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performance targets to inmprove over time as
t echnol ogy i nproves?

MR.  VAEI NREI CH: Thank you, Marc. Who
is going to raise their hand? M. Blust again,
pl ease.

MR. BLUST: I think it is quite
possible within a technology or a service to |ook
at devel oping a nodel that describes that service.

We have done that, for exanple, in comrercial
wireless in t he past for WRC and ot her
preparations, where we developed a nodel that
| ooked at spectrally efficiency or effectiveness on
a technical basis.

And a deployed basis in order to be
able to predict future spectrum and certainly that
nodel, and the data that went into that nodel, for
exanple, looked at a mx of current systenms and
future system capabilities.

You never change your generations of
technol ogy overnight, and so one also has to | ook
at a critical mass in a mxed environnmental issue
of old, new, and newer technol ogies.

So | think you can devel op npdels that
apply perhaps narrowmy for specific purposes. It

is nmuch more difficult to take that nodel and
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generalize it beyond its intended bounds and its
i ntended applications.

I think also npbst services today, at
| east those driven by the business economcs, are
al ways continuing to look at how they use their
systens, their resour ces, their engi neering
criteria, more and nore effectively to get nore out
of the sanme infrastructure and devices that are
al ready depl oyed.

It is just a business principle that
drives us nore and nore into the -- especially in a
consuner-oriented realm Thank you.

MR. VEI NREI CH:  Anybody el se? Charlie.

MR. TRI MBLE: I think the issue
principally comes when you have overl apping
services that frankly don't work together. Clearly
the <cellular is an exanple of inproving the
t hroughput and handling the issue of capacity
problems by adding to the infrastructure, and
basically worrying about interchannel interference,
and driving specifications internally that frankly
are tougher than the ones that the Comm ssion put
on the system

And t here i nsi de of an econom c
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service, you are going to see a mgration and an
I mprovenment . On the other hand, vyou |ook at
l'i cense-free bands |ike the 2.4 gigahertz band, and
basically it is who is the last man standing as the
overl apping services start interfering with each
ot her.

MR. VIEI NREI CH: Thanks, Charlie.
Anybody el se on the panel want to give us --

MR. ENGELMAN: If | --

MR. VEEI NREI CH: Go ahead, Ri ck.

MR. ENGELMAN: If I could just ask the
guestion again a little bit. | think what | would
be interested in hearing is in answer to the
question is if we could develop nmodels wthin
services, which is what | think the question was
asked, would people feel that you could also then
set goals and targets for people to shoot at over
tinme.

And | would like to hear sonme nore
focus on is that practical to do.

MR.  W\EI NREI CH: VWo wants to -- the
first responder here, Steve. What can | say?

MR. BLUST: | think you can develop a
nodel , and you can perhaps apply it over time. You

can set those goals and objectives. The question
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t hen becomes what is the goal, and objective, and
the nmetric that you set, and how good is the nodel
as you project it forward in tinme.

| think that in any industry or service
segnent that you will probably find great debate
over what you should set for an executive. I
t hi nk, however, as we have seen in the past, if you
make the tinme horizon far enough out where you
consider that you are in the next generation of
technology to be deployed or to be in place in the
systens, as opposed to displacing so to speak, then
| think it is possible and practical, and perhaps
appropriate, to set some sort of baseline criteria.

| think what goes with that perhaps is
a recognition that when you exceed that baseline
criteria are nmuch better than that. There perhaps
needs to be sone credence, or credit, or
appropriate weight given to doing that, or else you
will always have systens which are just defined for
that particular mninmum which is maybe not the

desi red objective.

MR.  VAEI NREI CH: Thanks. That is an
interesting thought. We should ask people to neet
a certain level or give back their |icense, or
sonething |ike that. | know that you didn't say
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that, but you could go in that direction. Anybody

el se? Merrill, please.

MR. V\EI SS: In listening to the
di scussion, one thing that came to mnd thinking
back at the original introductory words that we had
about being future oriented, and not being | ocked
to what we have had in the past, suggests to ne
that as we think about mpdels, we should also be
t hi nking about how those nodels thenselves wll
i mprove over tinme, and nmust e maintained over tine.

We can't just nove from one fixed nodel
to another fixed mpdel and say we are done, and
that is going to be the measure that we are going
to use going forward.

| f you | ook, for i nstance, at
propagation models, sonething that is going to
underlie a |lot of what we do, you can take your
choice of Longley Rice, or Tirem or you nanme your
nodel , and you will get different results.

And different people have spent |ots of
time going out and devel oping those npdels. They
have tried to nmeasure what goes on in the
environment, and from that derive some kind of
nunmerical analysis process that lets them predict

what w Il happen over a particular path under
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certain environnmental circunstances.

Yet none of those nodels is universally
appl i cabl e. None of those nodels, depending on the
application that you put it to, necessarily does a
good j ob.

Yet, we have had to admnistratively
sel ect nodels and say that is what we are going to
use to predict what we expect to happen between
radiators and receivers in a given service and
under certain circunstances.

We will probably have to continue doing
that, because there is no way to prove that you
have got the perfect nodel. But decisions wll
have to be made going forward to say, all right, we
are going to nove from the nodel that we have now
to some new nodel, and we need to nmake sure that
the process then allows that new nodel itself to be
i nproved so that we over tinme arrive at perhaps a
better way of evaluating what systens can do, and
what the real efficiency is.

DR. ROHDE: Can | add sonethi ng?

MR. VEINREICH: Certainly, Dr. Rohde.

DR. ROHDE: If I look at the current
situation and |ook forward as Paul Kolodzy has

recommended we should do, the systens at the nonent

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

have an anal og system and nost of the police still
in this country uses analog radios, with all their

deficiencies and advantages, whatever you think

they are.

And |ikew se you have a digital system
and | think as was rightly pointed out, the
cel | ul ar t el ephone, in spite of al | t he

conpetition, and all the price wars you car hear
have found a common efficient battleground wth
m nimum i nterference.

So you have two systens in place at the

moment. One is this anal og system and then there
is the digital, and if | look at the question of
efficient handling, | think one of the issues that

has to be really addressed is simlar to cars with
em ssi on standards.

You have |eftover <cars which still
don't neet the em ssion standards, and then you
have the nodern cars. The systemis the sane, and
you have to make the transition from the current
anal og 25 kilohertz or whatever channel, which have
| ousy capabilities, whi ch have a | ot of
interference, to a trunking or digital system which
is more efficient, and nore reliable, and just

better.
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Then you have these overlap things
here, and even if it doesn't show up on this agenda
here, | think it is an inportant issue to |ook at
how we m grate from A to B, because the sooner that
we do this, the better coverage we get, and because
of the particular wave fornms that | have tried to
poi nt out before, you get different em ssions.

And | really am not totally convinced
that it is really true that we have to accept these
i ncreasing noises. | mean, it sounded to ne for a
nmoment like that it is god-given that there is a
function of time, and the electric em ssions
overall go up, and we have nore noise, and the old
noi se nodels are incorrect.

They may have been correct, but | don't
understand totally why we just go out and allow
everybody to transmt garbage, and then have a
hi gher | evel of garbage out there.

It doesn't appeal to nme, nor does it
make sense to ne. But maybe sonebody else fromthe
panel can educate ne on this.

MR.  VEI NREI CH: Thank you, U rich.
St eve.

MR. G LLIG Yes. | wanted to make a

comment about the wupgrading of the nodels wth
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time. First off, | agree that that has to be done,
and one exanple of why that m ght have to be done
is if you look at sone of the nore futuristic
things, like ad hoc networks, if you talk about
just a transmt and a receive, and you | ook at the
efficiency of that single transmt and receive, you
get one nunber.

On the other hand, if you |look at an ad
hoc network where you have possibly a hundred
different ad hoc units that mght be required to
send a nmessage from point A to B, you are going to
get quite a different nunber.

So | think the one thing that we can
say about the nodels is that if we are going to
| ook at efficiency, we need to look at an end to
end efficiency and delivery of the information,
rather than just a unit to unit nodul ation type of
appr oach.

MR. VAEI NREI CH: Thank you. well, we
are getting on towards | think the second group of
guestions that we wanted to address. We have
pretty nuch | ooked at spectrum efficiency, and how
it is going to be neasured, and how it can be
defined, and the effect it has on different types

of services.
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And one question that was put forward
or devel oped during the preparatory work for this
session was should efficient use of the spectrum be
a policy goal, and | think that goes wthout
sayi ng.

If we go back to Steve Blust's comments
about systens that are going to be designed --
future systens that are going to be designed to
nmeet a certain spectrum of efficiency, and then if
possi bl e exceed that, then what do you do with the
ol der systens.

Dr. Rohde has also talked about that,
and is there sonme -- there seens to be a need for
sone kind of -- | hate to use the word regul ated,
but sone kind of goal for spectrum efficiency that
various wusers would have to reach in a certain
anount of tine.

Of course, the question becones how
long is that amount of tine, and what is the --
where are you going to set the bar for the | evel of
spectrum efficiency. That, of course, assumes that
you al ready know how to neasure it.

But | think one question that goes
beyond that is how -- what are the policy goals and

subj ective considerations that affect the analysis
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of spectrum efficiency.

Do we have any -- have we already
covered that or are there npore specific coments
about that one? What subjective considerations
need to be taken into account to analyze spectrum
efficiency? Charlie.

MR. TRIMBLE: Clearly, you have got the
probl em of grandfathering, and changes with things
that belong in the grandfather category have to be
measur ed. You have got a couple of different
choices, and you clearly can set goals in the
future that demand the novenent.

You can go back to the pollution
envi ronnent , and start trading in pollution
credits. So, you can provide an econonic
i ncentive, because in those services where there is
a nonetary toll gate to the transference of
information, the conpanies that have ownership of
that portion of the spectrum are highly notivated
to increase its efficiency.

So the place that you do not get
increases in efficiency from the natural economc
environnent is where things are given for free, or
things are given for public safety reasons, and in

those cases you are going to have to nandate
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i nprovenents.

MR. VAEI NREI CH: Thanks, Charli e. el |,
| guess that begs the question as to how would we
mandat e t hem

MR. TRl MBLE: Well, you have already
di scussed the nodeling of inproved goals that over
time -- for exanple, the analog radios are going to
have to go to narrower bandwdths or digita
t echnol ogi es. I mean, that would be a set of
mandat i ng.

MR. VEI NREI CH: Thanks. Steve.

MR.  BLUST: | wasn't going to answer
your second questi on. | was going to nore address
your primry question. I think there is three

points with regard to this question. The question
was where it should affect. Il think it is not a
should affect. | think it will affect.

| really believe that when you | ook at
it in ternms of underlying policy and the subjective
aspects that they will determne to sonme extent the
definition and the application of that definition
to spectrum with regard to trying to understand
ef ficiency.

It is sort of the other way of | ooking

at it. It goes hand-in-hand, | believe, with the

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

46

fact that | think that the desired answer nay
i ndeed i nfluence the definition you put in place.

And | think furthernore as we have seen
fromthe discussions that in any of this discussion
of efficiency analysis, deployed or technica
measures of systens or whatever, that you don't get
answers that are what | wll call undeniable
foundati ons of truth.

You tend to get answer that you m ght
be seeking, and so |I think we need to be cautious
about doing that. | think it is a conplex task
that we are discussing here today by any neans.

MR. WVEI NREI CH:  Thank you, Steve. Yes,
that goes with definitely, almst wthout saying,
that it is a conplex task. So, go ahead,

MR. ENGELMAN: Can | ask -- | think
what | heard from M. Trinble was a thought that in
services, and in systens where there are economc
incentives to be efficient, that maybe there is
less of a need or no need for having these goals
defi ned.

But in the other services where there
isn't such an econom c incentive, there m ght be.
And | guess | would like to pursue that a little

bit further in that regard. And naybe pick on some
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of the panelists that are involved in certain
services. | will start on ny left.

Merrill, what do you think about the
broadcasting services? |s there adequate incentive
there to be efficient? I will just pick on
sonebody.

s AMreally ancient nodul ation?

MR. WEI SS: Wll, | tend to think in
terms of the television side of the world. It has
been a long tinme since | did radio. And you have
in sonme ways a disincentive to efficiency after a
certain point, because you have a huge nunber of
consunmers spending |large anpunts of noney to buy
equi pnment that they expect to be able to use for 20
years, and to be able to take from market to narket
and know that it is going to work.

| nmean, think about how nmany television
sets you have in your house, and think about how
old sone of them nay be, and you tend to pass them
down from your living room to your famly room to
your kitchen, to your bedroom whatever.

And many people have -- well, I'm in
the process actually of neasuring some now where |
find 7, 8 and 10 sets in a honme. So people don't

want to have to throw out that assortment of
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equi pnment and start over very often.

Now, we are going through that process
right now in the nove to digital television.
Granted, it has had some fits and starts in getting
goi ng. The extent to which it wll be success
certainly depends a | ot on what the Conm ssion does
and what the various industry segnments do.

I think when you are in an environnment
li ke that, you have to have an organized approach
for how you are going to nmake the change, and you

have to have sone centralized authority driving it.

Now, whether that is the Conm ssion, or
whet her there is some other -- you know, | am using
the term centralized authority in a broad sense
there has to be sonething that drives it, because
you need to get coordination between industry
segnent s.

And when you | ook, for instance, at the
cellular telephone industry, basically they are the
masters of their own fates. An operator can decide
that | am going to switch from TDMA to CDMA, and |
am going to set up a system where | have certain
channels that will allocate, and | wll gradually

switch nmy customers over to that.
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But when you talk about a broadcast
kind of environnent, where you have consuners
spending a l|lot of nmoney, and -- at |east they
perceive it as a |ot of nobney, and you have to get
per haps the entertai nment industry, as well as the
br oadcast | ndustry, as well as the consuner
el ectronics, as well as the cable industry, and the
satellite television industry, all to agree on what
the interface standards are going to be, for
i nst ance.

That takes -- and especially when those
i ndustry segnments have diverging interests. I
mean, just |look at the nust carry issue between
br oadcasters and cable, and you will see what |
mean about diverging interests.

To get all of that coordinated takes a
substantial amunt of effort and planning, which
one m ght argue hasn't been sufficiently done for
the digital television conversion that we are in
the process of going through now, and that that may
be part of the issue.

So those are the kinds of things that
need to be | ooked at, | believe, in dealing with a
transition of that sort. And it is a much nore

ext ensi ve kind of change than you m ght have. And
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under the control of a lot of disparate interests
that you my not have in sonme of the other
servi ces.

MR. VEI NREI CH: What kind of -- in your
opi nion, what kind of incentives could be offered
to, say, the various broadcasters, or even the
cable providers, to encourage them to go to nore
efficient nmeans of utilizing the spectrunf

Is it a carrot or is it a stick? I
mean, do you need to beat them over the head and
say you have to do this in five years, or is there
a way to --

MR. \EI SS: Well, we are trying that
right now, and it is not exactly working. At |east
it is not exactly working as planned. You know,
there were targets set, and there were goals set,
and sonme mght argue that the goals that were set

were not achievable in the first place.

And | could make sonme pretty strong
argunments about that, and yet at the time -- well,
just for background. | did a lot of the work for

the advisory commttee on inplementation issues,
and we pointed out where the delays were going to
come from

And it turned out that we are about 98
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percent correct in what the predictions were as to
where things would be easy and where they would be
difficult in nmaking the transition.

But the thing that | think we failed to
| ook at that is the real hold-up is that inter-
i ndustry friction that is going on right now and
where decisions could be mde by the Comm ssion,
for exanple, that haven't been made to this point,
that m ght help nove things forward.

So | guess it cones down to you give
i ncentives by in this case of fering sone
opportunities that weren't there before, and there
are clearly opportunities for broadcasters that
were not there before.

But at the sanme tine, you have to nmke
sure that those opportunities don't come with such
i npedi nents that they are neani ngl ess or worthl ess.

And we are seeing that, for instance, in the
failure to get cable carriage for broadcasters.

We are seeing that in the failure to
get the necessary security for the intellectual
property that wll encourage the entertainnent
i ndustry to provide content of the quality |evel
t hat broadcasters seek

Now there are all kinds of issues of
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that sort and wuntil they are sorted out wll
continue to, if not styme, at least stifle the
transition. So |I think it is both sides. | think
you have to have the stick if you will, and you
have to have the date certain by which people are
expected at |east to do certain things.

But you al so have to namke sure that the
way is open for themto do what you ask themto do,
in a way that doesn't at the sane tinme kill their
busi nesses.

MR. WEI NREI CH: St eve.

MR. G LLIG Yes. Respondi ng on the
guestion of whether there should be some subjective
considerations, | think that there certainly should
be subjective things Ilike what is the public
utility of usage of certain spectrum

And so, for example, in the case of
public safety where obviously the public utility is
very, very high, and that is even nore enphasized
by recent occurrences over the | ast year.

But in that case there | think we have
to be careful before we set higher measures for
efficiency, because we don't want to in any way
degrade the current public utility.

And | am not taking a near term versus
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long term view. | just think that is sonething
t hat we have to consider

MR. VEEI NREI CH:  Thank you.

MR. ENGEL MAN: How  about ot her
services, Stephen? The CMRS service, the nobile
services, tend to be conpetitive. Is there
adequate incentive there you think for spectrum
efficiency? Should there be nore incentive?

VR. BLUST: I think the fact of
mai ntaining -- an individual service provider and
operator maintaining their conpetitiveness in the

mar ket pl ace is a pretty big incentive right there.

| think that one of the things that we
see at least in the CMRS, cellular PCS, is the fact
that there is a measure of flexible use associated
with that spectrum and there is a boundary
condi ti on.

Obvi ously, you always need sonme sort of
boundary conditions, but that has allowed the
advancenent of the technol ogies, and the depl oynent
of those technologies in conjunction wth the
busi ness case, the perceived narket need, the
demand, what the public and the consunmer wants the

novenment from voice to data nessagi ng and so forth.

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

54
And that's I t hi nk al | owed t he

investnment in the technol ogy developnment to take
pl ace, to provide those services in the npst
efficient way. Vhen you are spectrally
constrai ned, you tend to develop the best solutions
t hat you can devel op

There is a bal ance between how nmuch you
can econom cally place, versus what you can do with
the technol ogy. You can always perceive of
technol ogi es that are so costly that you will never
be able to deploy them and then there is no
benefit.

I think that is a balance that we have
to ook at, and certainly in |ooking at spectrum as
we have pointed out in the CMRS industry,
addi tional spectrum lets wus nove forward wth
bringing those services to the nmarketplace around
the technol ogi es that we have defined and desi gned.

And once we get those services and

t hose t echnol ogi es in pl ace, we will do
i nprovenent s and enhancenent s on t hose
t echnol ogi es. You mmy not necessarily fully

replace them over a 10 year w ndow, and certainly
that is maybe your next hori zon.

But during that period of tine, we have
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| ear ned to apply t he advant ages and t he
enhancements to make it nmore effect and nore
efficient, and a flexible use policy let's us do
that wi thout being dramatically encunbered.

MR. VEISS: Well, | think that would be
-- that is probably one of the best ways to be nore
efficient, is to take the basic platform and then
use different applications, or develop things from
your basic platform so that you can provide nore
efficient, or a nore beneficial service to your
cust oner .

That is one thing that | think that
digital technologies kind of Iend thenselves to
that type of thing, because you can always | ook
around and find a few unused bits or sonmething |ike
that to try and apply to a better purpose.

MR.  ENGELMAN: Does anyone in the
audi ence have comments on this? Oh, boy.

MR. VEI NREI CH: Okay. Let's see. I n

the third row there.

MR.  SPI TZER: I am Adam Spitzer from
Tel ecom Fil i ngs. | think if we are truly | ooking
forward, | think that we wll all agree that the
di screet |ines between the content and services of

the various sectors, be it broadcast or CMRS, or

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

56

satellite, that they are providing, those discreet
lines are sort of going away.

And we are seeing so nuch crossover in
the services that it 1is not going to be a
regulatory -- you know, carrot or stick. It is not
going to be a mandate that invokes the change, but
the universal driver that you spoke of is going to
be the profitability of special efficiency.

That if we create the market conditions
that the Jlicense holder <can profit from his
spectral efficiency with secondary narkets, and
allowing themto further use the spectrum that they
al ready have.

It is not going to be setting goals and
then seeing did they make the goal, or did they not
make the goal, and conditioning their |icense going
forward, but saying here is the market condition
that you are going to profit from better use of the
real estate that you have already taken.

MR.  ENGELMAN: And how do you get that
profit out of someone who is non-profit?

MR. VAEI NREI CH: Ri ght .

MR. SPI TZER: I don't know how that
applies to the public safety |license holders.

Cbviously that is a little bit of a different
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situation, but maybe in that case it is the Federal
regul ators who can set the goals and sort of force
t he change.

But | think in the comercial space it
is going to be the conditions of who can nake the
best use of it. And perhaps as you said before
you know, you have got tel evisions that are old and
that the cost to the consuner is a consideration.

The gentleman before made a coment
about the autonmpbile, and the autompobile that is
ol der. Obviously an old autonobile is using nore
gasoline than a new autonobile, and we are seeing
people <changing to the hybrids or the nore
efficient engines.

And it is not probably going to happen

because we mandate people have to drive nore

efficient cars. It is because the gasoline prices
get the consuner notivated as well, and perhaps we
will see not only the license holder aimng for

spectral efficiency, but perhaps the consuner
t hensel ves | ooking for devices and services that
t hey can use, and perhaps they will get on board.
MR. VAEI NREI CH: But in that case the
consuner is paying for the gasoline. What does the

tel evision viewer pay for?
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MR. SPI TZER: Maybe he will have nore

content and nore services within the same ampunt of
-- you know, | --

MR. \WEI SS: Actually, | would agree
with that. Just thinking about what you were
saying, that the driver there would be if you can
get the broadcasters to offer nore services that
the consunmers want, that w |l encourage consumers
then to transition from analog to digital, because
it is the digital transm ssion that allows us nore
services to be offered.

But you then have to make it possible
for the broadcaster t do that.

MR. SPI TZER: You asked us to |ook
forward. | could nerely |look to Japan where people
pay for their services by the bit, you know, and if
that is not a nmeasure of efficiency, then that is a
consuner actively getting into it.

MR. Wl NREI CH: One over on this side.

MR.  EPSTEI N: Good norni ng. Bar t
Epstein from Lat ham and Watkins for Cognio. During
| ast week's unlicensed discussions, we tal ked about
how the Comm ssion m ght play a role in encouraging

efficiency by weither giving incentives for or
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possibly requiring unlicensed devices to use
intelligent, adaptive, cognitive, or otherw se
intelligent features, such as listen before you
transmt, automatic power regulation, frequency
hoppi ng.

And there has been sonme interesting
di scussion about possibly setting aside future
unlicensed bands for the types of devices which
specifically agree to use sonme form of intelligent
abilities.

And | am wondering if this kind of
notion also plays a role in the license bands, to
the extent that efficiency can be measured not | ust
and within how one type of provider plays nicely
with those of a like service, but to the extent
that we can encourage conpeting technol ogi es, which
woul d ot herwi se cancel each other out when they are
on adj acent bands, to sonmehow  use t hese
technol ogies, which otherwise they mght not,
because the benefits accrue to users outside of
their own band. Thank you.

MR.  VAEI NREI CH: Well, | think we have
that to a certain extent already. As | nentioned
before, satellites routinely share frequencies with

fixed-service radio relay licensees, and not only
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in the United States, but around the world.

And this is a situation that has been
in existence for a long tine, and it seens to ne to
say that you want to have sonme kind of spectrum
pl anning that would allow this to happen.

I am not quite sure if | understand
exactly how you would have one service accrue a
benefit at the expense of another. I can see how
adj acent services mght be -- there mght be one
that would tend to interfere with another one, but
that would be the reason that you would try to
group the services so that the I|ike types of
nodul ation or |ike types of service could share a
band rather than be at odds with it. Yes?

MR. EPSTEIN. For exanple, right now we
have -- and just to follow up on that point, for
exanmpl e, right now we have the situation where the
public radios for the localities are Dbeing
interfered with by some cellul ar use.

It depends on how we define the
property right. If the public safety has the
property right to force cellular to make a change,
then cellular will have to make the change.

But if the property right is undefined,

or if it belongs to cellular, cellular doesn't have
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an incentive to adapt or adopt a technol ogy which
woul d otherwi se not inprove cellular, but would
reduce interference to public service.

And if down the road the Conm ssion
adopted rules which said that users of the bands
not only need to be efficient in thenselves, but
they need to be able to intelligently sense
interference in out-of-band em ssions.

And that was the situation in which |
was discussing how externalities would otherw se
accrue to wusers of other bands, and this is
something which mght not happen unless the
conm ssion puts in place sonme framework.

MR. VEI NREI CH: Thank you. Carl.

MR. STEVENSON: Goi ng back to what Dr.

Rohde was saying before with respect -- and | would
like to point out that | have the utnost respect
for the public safety comunity and all the

i nportant services that they provide to us.

But there is the point of how do you
make a transition from anal og to di gi tal
technology, and | would submt that we have the
technol ogy today that gates and signal processing
cycles are cheap enough that you can economcally

produce a nulti-nmode radio that could ease the
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transition.

Communi cations equipnment has a finite
life, and that practical life is constantly being
shortened by the advancenent of technol ogy, and you
get performance increases and cost reductions from
t hat advancenent in technol ogy.

| think I amon my fourth cell phone in
five years. Every one is cheaper, and does nore
things for me, and so on, and so forth. | don't
m nd changing them If | perceived a benefit and
pr ogranm ng was avai | abl e, I woul dn' t m nd
replacing a couple of television sets to get those
extra benefits.

But there are sone services, as has
been pointed out, where there is nore or |ess
fundanentally no incentive to change. And | really
believe that in those situations that incunbents
shoul d not be permtted by the Conmm ssion to remain
frozen in some sort of antiquated tine-technol ogy
space forever when ot hers require spectra
resources as the demand constantly increases.

And as | nmentioned before, in the |EEE
802 wireless standards, we have gone from 1
megabyte to 11 megabytes, to 54, and we are | ooking

at 200 and beyond now, and up through 54, we have
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stayed within the same spectral mask.

So we have inproved spectral efficiency
a factor of 54 tines, and this is something that
t he i ndustry's st andar ds bodi es have done
voluntarily because it is in the interest of the
i ndustry to do this. | believe the Conm ssion
should require incunbents, if necessary, to keep
reasonably abreast, but obviously this can't be
sonet hi ng draconi an.

It has to be reasonable, in terns of
equi prent life cycles, and economcs, but it is
just clearly wth the increasing demand for
spectrum we cannot continue to allow these
per petual property rights to accrue to blocks of
spectrum and not see inprovenents bei ng nade.

MR.  VAEI NREI CH: well, Marc, first, and
then in the back.

DR. GOLDBURG I would like to ask a
guestion about allocation policies as they relate
to spectral efficiency. So, you know, nmuch of the
di scussion this norning has focused on that we have
certain services and certain Dbands, and how
efficient can they be.

But it turns out that some of the bands

are just naturally nore suited to certain
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applications than others. So if you look -- and
the spectral efficiency crunch is also sort of band
dependent .

So, for exanmple, if you look at the
mobility spectrum which is maybe from a coupl e of
hundred negahertz to about 2-1/2 gigs for
propagation reasons, and form factor reasons, which
is where the spectral efficiency crunch is highest,
and you look at what is in there, there are a | ot
of applications that are fixed, for exanple.

And so in a sense the spectral
efficiency problem for nobile applications is being
hei ghtened artificially. So do any of the panel
menbers see a possibility over time of taking
technologies, or really services that could be
nmoved to other bands, t hrough an allocation
process, and doi ng so.

For exanple, M. Wiss gave an exanple
earlier in the day of noving t.v. from sort of the
big stick nodel, where you really did need sort of
| ower frequencies for good prorogations, and noving
to a nore cellular architecture, which my be sort
of in the distant future, and would allow t.v.
services to be relocated out of the nobility

spectrumto sone higher frequency.
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MR.  VAEI NREI CH: Does anybody want to

coment on that? Paul.

MR. RINALDO. Yes, | will take a chance
here. Well, yes, we have propagation as the basis
of the problem and especially in a mcrocellular
envi ronment what you have done is perhaps you have
connected these things together wth fiber, and
then you provide these little cells there where the
peopl e are who are going to do the talking.

And, vyes, it does anpunt to a better
efficiency. And | think sone of the problemhas to
do with what is left on the air, and what is
conduct ed. I know that there has been a change in
the tel evision broadcasting over the years.

We have had j ust over-the-air
broadcasting to begin with, and now much of it is
conducted through the cable t.v., and perhaps
cellular, or perhaps fiber optics will play a major
role in that.

In terms of nobility that you just
mentioned, there was a time that the I1TU, for
exanple, paid no attention to |and nobile because
they considered it nmore or less |andlocked. It had
to do with your own country, and nobile radi os were

in cars.
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You didn't transport <cars from one
country to anot her because that would be stupid and
uneconom c, and so why even talk about it. Wwel I,
now we have a situation where mobility seens to be
it.

If 1 have an office, and my desk is
over here, and | want to nove ny desk over there
and | have a buil ding engi neer who rules the day, |
have to either wire it nyself, in which case | have

to clandestinely run the wires so that he doesn't

see it, or else | get a radio solution of sone
ki nd.

So then there are doctors. They can't
go to their telephone any |onger. They have to

carry their telephone with them Now they have got
to carry their little other device with them So
in other words, what | am saying here is that
mobility has just upset this whole apple cart.

W had a nice little system where
things that had to be transmtted over radio were
done that way, and things that were done on | and
line were done that way, and the two didn't m x all
t hat nuch.

But now it seens that we are over-
enphasi zing the mobility part of it, and if you
NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

67
sinply take a

radio solution to the mobility part and don't
figure in the conducted carriers, such as fiber,
and start to deploy a cellular approach, then it

gets nore and nore congested. Thank you.

MR.  VAEI NREI CH: Thank you. In the
back.

MR. KRAVITZ: Troy Kravitz, New Anerica
Foundat i on. Bui | di ng upon the last two coments
from the audience, | wuld like to just nmake a
poi nt . In dealing with incunmbents, | understand

that is a delicate issue, but the two key things to
remenmber is that spectrumis a public asset, and it
was allocated in no wuncertain terns a non-
per manent basis.

Now, | don't want to deconpartnentalize
this discussion too nmuch further, but when you deal
with Dbroadcasts, we are doing a trenendous
di sservice to clunp them together with the other
spectrum uses.

Broadcasting is where the spectrum
crunches the highest, and it 1is also grossly
i nefficient. You are |ooking at roughly 402
megahertz of prinme real estate, where only 13 to 15

percent of the U.S. derive their broadcast, their
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tel evision channels, via this, via broadcasting.

These people could very easily Dbe
transferred to cable or satellite at a cost of
sonething like 3 billion, and the estimtes are out
t here. And this real estate could again be
reopened, where as | said before, where the crunch
is the highest.

Now, in cases |like this, there should
be no discussion about whether there should be a
carrot or a stick. It is quite clear that the
stick is the only option when they have no other
incentive to transfer over.

MR. VEINREICH: Dr. Toh, please.

DR. TOH: | think there is a general
trend that we wanted to achieve spectrum efficiency
across a variety of services, including public
saf ety. Eventually, we will come to a point where
there is a proliferation of systenms, systens of
systens, and we need to phase out sone of the ol der
systens so that the mgration path and the dynam c
rel ocati on of the spectrum creates quite a bit of
I ssues.

One of those include 1ogistics. So
this redeploynment, reprogramm ng of bay stations

call networks, assess networks, could be pretty
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scary to sone tel cos groups.

But | would think that there should be
a general knowl edge that we should use scarce
resources efficiently.

MR. WVEI NREI CH: Okay. Over here on the
| eft-hand side, my |eft-hand side.

MR. ACHTNER: Hel | o. Edward Acht ner
from Tel ecom Filings. There was a general view
hel d by many that one of the nost efficient ways of
all ocating spectrumwas via an aucti on.

And | am wondering how this contrasts
where you | ook at part of the -- sonme of the nost
dynamc growh in products and services in the
wireless industry is in unlicensed bands, where
peopl e have not had to necessarily pay a dinme for
the rights to use that spectrum

And | am wondering how different
enabling technologies as we again |ook forward,
such as offer to find radio or cognitive radio,
really will affect the underlying or fundanental
under st andi ng that for spectrum public auctions are
the nost efficient mechanismfor allocation.

MR. VEI NREI CH:  Anybody want to conment
on hat one. Charlie.

MR. TRIMBLE: Certainly auctions are an
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efficient way of allocation spectrum where there is
an econom c price per bit that can be charged. | t
clearly works in the cellular environment.

It doesn't work nearly as well where
you want to encourage experinmentation, because in
general the services aren't ubiquitous.

MR. VEEI NREI CH: Thank you, Charli e.

MR. ENGELMAN: Can | ask, by ubiquitous
you mean you woul d propose then naking sonme |icense
free bands nore available in different parts of the
geographi ¢ country, where spectrumis nore --

MR. TRl MBLE: No, actually it can
ei ther be done by location or by frequency. Trying
to correct the problem with overlays -- has an
awf ul | ot of unintended consequences.

MR. VEINREICH: M. Haraseth, please.

MR. HARASETH: Ye, Ron Haraseth, APCO
| nt er nati onal , Regardi ng public safety, in |and
mobile radio in general, just a couple of case
studies on mgrating to new technologies and
ef ficiencies. First of all, we went through
reform ng, and found it to be very, very
inefficient, because the FCC mandated fi nanci al
i ncentives t hr ough type accept ance of t he

manuf act urers.
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That had very little to do with the

people in that band, and in fact, npost conventi onal
| and nmobile radio, and particularly public safety,
that is not their primary function, is to provide
service through that medi um of RF out there.

It is for commercial services, for
comrerci al nobile radios, and that tower out there
is their dollar sign out there. That spectrum is
their dollar sign out there. However, public
safety is just dianetrically opposed.

Their business out there is not the

spectrum or the resale of the spectrum It is
putting out fires, saving |lives, transporting
victims. The radio system becones a secondary

service to what they are doing.

Now, | wll digress just a little bit
to say that public safety would probably be very,
very happy if for some reason or other commerci al
enterprises could provide every service that they
need at the level that they need it.

But they have not been able to do that,
and that is why public safety still remins as a
primary service out there and probably wll for
sone tinme. Maybe it won't in the future.

The thing is, is that | know in one
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particul ar case where a gentleman was conpl ai ni ng
about that he would never go to narrow band. He
didn't have any reason to, and | asked him well
wait a mnute. All your equipnment that you bought
in the last 5 years is capable of narrow band.

Well, yeah, it is. Vel |, why. wel |,
it still costs too nmuch noney, and | have to change
all ny bay stations. Wait a m nute. | know t hat
you installed that equipnent 15 years ago, and you
have installed new equipnent in the last 5 years
haven't you? Well, yeah

Is that narrow band cable? Well, yes.

Wwell, yeah, he still wouldn't admt that he wanted
to go to narrow band. That's a case of change, and

change is hard where you don't have any incentives.

In that particular case, the FCC could
have given enough time to mandate a change that
woul d have allowed public safety, and anal og | and
nmobile radio, to mgrate fromtheir old technol ogy
to the new technol ogy under a planned nethod, and
it would have worked, and they still need to go
back and readdress that.

The ot her si tuation, particularly

public safety, is in the 700 negahertz, where the
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FCC did mandate digital transition. Absolutely no

analog in that 700 band in 63, 64, 68, and 69. The
difficult part was determ ning what technol ogy
woul d be used as a standard, because standards are
very i nport ant for public saf ety for
interoperability.

They did determne a digital standard,
and it will probably work very well in the dispatch
format. We don't know yet because now it ties into
the other situations wth access to, and the
removal of, t.v. fromthose bands.

So it is a conplicated picture, but |

just wanted to point out a couple of cases there.

MR. VI NREI CH:  Thank you. In the back
on ny right.

MR.  WARNER: David Warner, from the
Commonweal th of Virginia. | just wanted to echo

support for the coments from M. Haraseth. I
wanted to also point out that nmandated spectrum
efficiency for States and |ocal government does
have nerit, but unlike our market-based friends who
have business plans, and they can nake those
changes, public safety has to go through a due
process.

And so it is just not as easy to mmke
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t hose changes, and it would probably be a good idea
for some incentives, say, from Congress, because
that is what it is going to take, because you have
got a lot of rural communities out there that
really don't have the tax base, o the resources,
to make these changes. Thank you.

VMR. VEI NREI CH: Thank you. well, we
have -- yes, M. Blust.

MR. BLUST: | would like to nmmke a
comment upon technology, and the evolution of
t echnol ogy. There were several comments about we
can always adopt technology to solve the problem
and use the advantages of technologies to solve the
pr obl em

And to sone extent you can, but | think
that the underlying factor that has to be kept in
mnd is that we are not in greenfield environnents.

We are generally evolving systens that already
exi st, the huge enbedded base.

And when you adopt new technol ogies, it
takes tinme for those technologies to propagate.
The economcs to conpletely displace is probably
prohibitive in a | ot of cases.

Just the system aspects of trying to do

flash conversions if you wanted to |look at a tota
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di spl acenent if equipment was free is probably
prohibitive from disruption of wusers, no mtter
what the service tends to be.

I think you always have to keep in m nd
what the critical mass is, and the relationship
bet ween the generations of equipnent that are out
there in order to assess what the effectiveness is,
and the net outconme is of being able to deploy new
t echnol ogi es.

So often we tend to think that new
technol ogies solve the problens instantaneously,

and in reality as we all know they do not, but it

is worth rem nding ourselves of that also, | think.

MR. VEI NREI CH: Thank vyou, St eve
Well, we have reached, | think, where we need to
take a little break. So we will take a 15 mnute

break here, and give everybody a chance to stand up
and nmove around, and talk to their neighbors, and
cone up with sonme nore questions. And we would
like to reconvene at five of. Thank you.

(Wher eupon, at 10:41 a.m, the Workshop
was recessed and resuned at 10:58 a.m)

VMR.  VEI NREI CH: Ladi es and gentl enen,

we will reconvene, and we still need our coll eague
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fromTRW Dr. Toh.

W would like to change our focus a
little bit, and we are still talking about spectrum
efficiency though. W want to look at the
t echni cal approaches for i nprovi ng spectra
efficiency.

And we have heard about incidenta
radiators and interference, and things |ike that,
and things that emt, but the conplinment to this
are things that receive, and one of the questions
that | have always wondered about is what tools
coul d be used for achieving interference protection
that are efficient and what are not.

And one of the ones that conmes up at
least in ny mind time and tinme again is receiver
st andar ds. Should there be voluntary receiver
standards, or should there be nandatory receiver
standards, or should there be receiver standards,
peri od.

So this is one question that | think we
could have some fun with here on the panel. So |
see Steve Blust over there, but he doesn't have his
hand up yet. So | won't ask him I will ask one
of the other nmenbers of the panel to kick off this

one. Charlie Trinble, please.
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MR. TRI MBLE: Al right. I will be a

lighting rod. Certainly there ought to be receiver
standards for services that are in |license rebands,
because in general those things are going to be
i nexpensive, and they are going to be consuner.

And the consumer isn't going to have
the faintest idea of what the nagic is, and clearly
there is a lot of room for mschief in terms of
Navy radars openi ng garage door openers; for cheap
and dirty inplenentations.

MR. \VEI NREI CH: Okay. Thanks, Charlie.

Anybody el se? Merrill.

MR. V\EI SS: I think we have to
recogni ze that over the years the FCC rules have
been built in many ways on what receivers can do.
If you |l ook at the causes of spectrum inefficiency
-- and again because | <conme from a broadcast
background, |I'mthinking about broadcast.

But if you look at th UHF band, for
instance, you wll find that there are so-called
t aboos there that essentially only allow 1 out of 6
channels to be used in a market.

And all the other channels, at |east
when they were originally allotted, would be in

adj acent markets, but you couldn't put stations
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cl ose together because of the fact that receivers
coul dn't handl e signals on certain channel
combi nati ons.

So if you look -- and it is the
adj acent channel, and it is the second adjacent,
and it is the third adjacent, and then it is plus
or m nus seven because of | ocal osci |l | at or
radiation; and it is plus or mnus eight because of
intermttent frequency interference. You know, two
stations beating and ending up on sone other
receiver's IF where it is not even tuned.

And it is 14 and 15 channels because of
i nternod considerations. |'"'m sorry, because of
i mge considerations. And all of those taboos were
generated in the early 1950s based on receivers
fromthe early 1950s.

And so when you want to go and change
t hi ngs, you have to start going out and sayi ng what
can receivers do today, and then nmke the case
that, well, receivers are so nmuch better today that
we really don't need to be paying attention to
that, and this is from a broadcaster point of view
wanting to perhaps locate a transmtter where it
ot herwi se woul d not be perm ssible.

But we can address this problem in a
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coupl e of ways. We can say, all right, there has
got to be sonme mandatory performance on the part of
receivers, and the consuner electronics industry
resists that with all their energy.

They don't want to be dictated to, but
maybe another way to do it is to allow the taboos
to be gradually whittled away so that you can put
transmtters where maybe you couldn't have put them
bef ore.

And if that happens over tinme, then
maybe receivers will be forced to perform better
than they did in the early '50s, and certainly they
al ready do, because they have to work on cable
where every channel is in use.

And, for instance, it is the failure to
recogni ze that receivers over the |last two decades
have gotten so nuch better because of their use on
systens where every channel is occupied, that we
still are stuck with those taboos that are a
serious |oss of efficiency in use of the spectrum

So sone way or another, there is an
interplay, | think, between the rules and the
capabilities of receivers, and whether it is really
necessary to nmake it mandatory, or you can drive it

by what you allow transmtters to do. That is what
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| think is the question.

MR.  \AEI NREI CH: Thanks, Merrill. Of
course, from the engineering standpoint, | think
you don't want to allow any nore noise into your
recei ver than you actually or absolutely need.

And you need to cover the band or the
channel that you are operating on. So that seens
to me to set kind of the narrowest that you want to
be, and the question is how nuch can you rel ax that
and still be efficient when you use the frequency.

Dr. Rohde, first.

DR. ROHDE: | believe, nunmber one, we
shoul d have sone standards, and that is another
reason for the protection of the consumer, because
you buy 2 or 3 simlar or identical devices, you
ought to be able to judge them

But , nunmber t wo, as was actually
poi nted out, the technology has vastly inproved,
and today with nulti-layer printed circuit boards,
you can now for the same cost, if not for |ess
cost, get higher performance.

And | think that one should really
resist the | obby of some of industry's a little bit
and do sonething for the end-user. OF course, | am

weari ng hats. On one side, | am trying to sell
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sonething in a market with a high profit margin;
and on the other hand, | am the user, and Ilike
sonething that works well. So it is kind of
schi zophreni c.

But the reality is that the bottom
technol ogy allow us to do these things, and | think
this Comm ssion here and this panel should really
put some pressure on the system and find solutions
on how to neke not only a transmtter cleaner and
to receive a |less sensitive to unwanted things.

But also to look from a systems point
of view on what is possible and desirable, and to
have at |east one standard; you are allowed to be
better than this, but not worse. And | would

hi ghly encourage that something |ike this comes out

of it.

MR. WEI NREI CH: St eve.

MR. BLUST: | think the other aspect
when you | ook at receiver standards -- voluntary,
mandat ory, and performance factors -- is what cones

down to what is the known environment, or what is
the predicted environment of the future.

I think today we are facing an
environment as was pointed out is very different

t han what was perceived to be the known environnent
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in the past that was set out, because it is only
when you have an appreciation of the environnment --
| think one d your questions here later, or has
al ready been covered, is should |ike services be
grouped toget her.

It is a lot of those aspects which cone
into play when you try to determ ne what receiver
standards or performance criteria mght be. In
cellular and PCS, for exanple, within those
al l ocations and those usages, in the standards are
generally performance <criteria that inpact the
receivers.

And we as an industry nmeasure those
when we do acceptance of product, even to the end
| evel before we pass them on to the consumer. And
by and large, we have designed those criteria to
work well within our system

It is when you get interference or
perturbations that come from elsewhere, either
because it is not a known environment, or the
envi ronnent has been changed around the known, that
you get into a lot of these difficulties and
pr obl ens.

And even whether they are a voluntary

st andard, whether you | ook at a mandatory standard,
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you can't det erm ne what t hat | evel of
st andar di zat i on, performance, or criteria, IS
wi t hout understanding both what is necessary for
that service, what mght be inpinging on that
service from elsewhere, and what mght be the
future that brings.

So it is a bit of having to have the
right crystal ball if you try to develop these
st andards and extend them for the future.

DR. ROHDE: | think the normal car is a
good exanpl e. If you buy a new car here and you
wonder where the AM and FM antenna is -- |
installed an auxiliary shortwave radio because |
got bored with all the commercials, and | wanted to
hear sonething el se.

And | wasn' t able to hear those
stations because sone nuch em ssion came out of the
car here. So I don't know what magic -- sonetines
t he conpani es do have an AM radi o which doesn't get
interference, and then you go a little higher in
frequency to get those. those.

And the reverse is that if you have a

taxi, and you put a radio -- a taxi two-way radio
in the car, all of a sudden the m croprocessor
fails to work. | mean, there is some known areas
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what can happen and what cannot happen.

And | am not always sure whether

i ndustry takes it that serious to apply a solution.
In some of the handbooks and repair nmanuals,

found a little note saying that if you are in a

hostil e environnment, add those four conponents.

So the manufacturer in many cases knows
what is going on, and he is defensive, and just
doesn't want to put those things in for cost
reasons, and that is one of those areas which |
find it difficult knowingly going into an areas of
defi ci ency.

So | think that some conpetition is
necessary, and | w sh the news nedia, whoever is
listening to these panel sessions, would follow up
on these, and mke a point, saying that the
consumer is best served not only by reducing the
price of a device by five cents, but also by being
able that this appliance can tolerate nmore |evels
of interference and other things, and therefore is
nore likely to be good for you.

| think it is an issue which totally is
down- pl ayed, and this goes both ways, transmtted
and radi ated, internally and externally; com ng out

in the box and going in the box. | wish that the
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press were here to cover things like this.

MR.  VAEI NREI CH: Thank you, Dr. Rohde

Who else would like -- okay, Paul first, and then
St eve.

MR. Rl NALDG In the amateur service
nost of our stations are in homes; that is, in

residential areas. Amateurs are usually interested
in technical devices and get the |atest technical
devices to put in their homes. And then they find
out that their amateur radio transmtter interferes
with that new gadget.

We have situations where it is not
sinply an out of allocated band, or a front end

overload situation, but it is actually around the

sane frequenci es. For exanple, Charlie nmentioned
the unlicensed band at 2.4. Well, actually, it is
licensed. It is licensed to the amateur service on

a primary basis.

It is also licensed in a way to the |ISM
-- industrial, scientific, and nedical services --
and that they can run all Kkinds of power. The
licensing arrangenent is not the sane way, of
cour se.

So there we have a mxture of I|icensed

services and unlicensed services in the sane band,

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

86

and it is a problem and it is a growi ng problem
So what is not happening is taking into account the
proximty of the transmtter.

In other words, an amateur transmtter
is in the home, and there are devices in the hone,
and nobody is going through this stuff to begin
with, and we find out these problens after we get
on the air, and maybe interfere with ourselves, or
the neighbor carrying a shotgun and is | ooking
t hrough the screen door at us.

And actually a formal interference
conplaint nmeans that he is carrying a white
shot gun. So that is the environnent that we live
in, and I am not so sure that it is getting worse
or better, because there has been a history to
this.

There was a time when very early
television sets were bothered a great deal by
amat eur transm ssions. That has been fixed for the
nost part, and the biggest contribution was the
cabl e tel evision.

There have been cases where the cables
t hensel ves | eak on amateur frequencies. So, okay,
we conplain, and we work with the cable conpanies,

and they take that channel off the air or start
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tightening up all their connectors.

There are a nunber of cases as U rich
mentioned with cars. Qur |aboratory works with the
car manufacturers from tine to time, and when we
find out that things like the steering mechanism
won't work if you transmt.

These things are worked out, but they
are always worked out after the fact, and that is,
that they built their equipnent, and they have
shipped it all, and they have got hundreds of
t housands, or mllions of them out there, and then
we find out that there are problens.

Now, the problenms may not be 50 percent
of the tine. It may be only 1 percent or 10
percent of the time these things could happen. It
is very difficult to retrofit these things at the
time, although we are sort of forced to.

In effect, a neighbor's telephone is
not supposed to pick up, and is not supposed to
intercept radio transm ssions, but they do. A
sinple fix sonmetinmes is to put a capacitor there,
or wap the wres around the toroid, and the
interference goes away.

But | guess the question is who should

be mking those repairs, and especially if the
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nei ghbor is really offended, and figures, look, it
is very sinple.

When you transmt, | hear the interference. WWhen
you st op transmtting, I don' t hear t he

i nterference.

Therefore, you are wong and | am
right. That's the problem that we have. Thank
you.

MR. WEI NREI CH:  Thanks, Paul. Steve.

MR. G LLIG Yes. | do believe there
shoul d be sone sort of m ni mum  receiver
specifications that are put on the units. | think
particularly -- well, as was nentioned before, in a
ot of Ilicense bans, that cones as part of the

normal system design and the architecture as it
cones into the system

But particularly in the unlicensed
band, which we have now, and which we are
considering further on licensed bands, what can
happen there is that you would have people -- if
they didn't have m ninmum receiver requirenments, you
could easily see where you could cone in and cone
up with a unit that has basically no interference
protection at all, and is really cheap, and get

that out on the market, and everybody just |oves it
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because it is so darn cheap until everybody has
one.

And then they all interfere with each
ot her and everything else. So that is sonething
that we have to look at, is that if you are going
to put services, particularly anything that are
di sk-1i ke services in the sane band, you have got
to have sone interference m nimumrequirenents.

MR. VEI NREI CH:  Thank you, Steve. \What
about from the audience? Are there -- okay. Marc
first.

DR. GOLDBURG: Listening to the
di scussi ons, there are really two types of
interference issues being addressed. One was co-
channel interference, and the other one was
adj acent channel interference, and they got m xed a
little bit in the discussion.

And while one really can address the
i ssues of adjacent <channel interference through
better receiver design, and better front end
filters, better selectivity, all that, | think the
co-channel interference -- it is nmuch harder for ne
to imagine a general spectrum would work in the
unl i censed band.

How do you filter out interference that
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is in your band other than -- | don't know, channel

coding or sonething |like that.

MR.  VAEI NREI CH: Thank you. I think --
let me just comment on that a little bit. You
handle a co-channel interference either of two
ways. Ei ther you coordinate it anongst the users

of the spectrum or you try and use sonme kind of
nodul ati on schenme t hat can mtigate t he
interference.

Over on this side, we had -- please
gi ve us your nane, please.

MR.  FOX: Paul Fox, an independent
consultant. | would like to go back to the case of
t.v. receivers that M. Wiss raised, because
think it is fairly relevant history, and worth
considering in ternms of our goals of increased
spectrum effici ency.

At least <circa 1980, when the FCC
measured the t.v. receiver performances, there had
not been a significant inprovenent in taboo
rejection over what there was, nanely because the
mar ket pl ace was not inmposing any challenge upon
t hem

It turns out that the cable t.v.

experience of having a signal on every channel is
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not as relevant because they are all equal, and the
sound carriers are down by another 10 dB.

The FCC did, however, <contract wth
Texas Instruments and RF Mnolithics for t.v.
receivers, which were denpbnstrated that they could

essentially have elimnated the need for the taboo.

The FCC could, and | think should have,
back then regulated t.v. receivers, and nmandated an
i nprovenent in t.v. receivers. The only thing that
has in a sense saved the conm ssion has been the
mgration to digital, which has the lack of a
coher ent carrier in its carrier; i.e., | ess
interference potential.

And a better resilience to beats from

analog t.v. sets. But if the Conm ssion had back
in 1980 in mandating inprovenents in t.v.
receivers. | think the current problems with 700

megahertz public safety would be a lot easier to
sol ve. Thanks.

MR.  VAEI NREI CH: Thank you. Carl, you
wanted to add sonet hi ng.

MR.  STEVENSON: Yes. There was a
comment before of sonmething to the effect that

consumer electronics fol ks have resisted receiver
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standards, and the manufacturers of devices for use
in the unlicensed bands, the Part 15 type devices,
tend to get lunped in with that.

And | just want to make it clear that
in its comments to the task force, |EEE 802 stated
that we believed that the devel opnent of receiver
performance standards or guidelines as part of
equi pnent type acceptance would be beneficial in
addressing the issue of harnmful interference.

Al so, knowing the mninmun s performance
characteristics of equi prment operating in a
particular ban can be essential to conducting
sharing feasibility studies, and designing devices
that can share with existing systenms, which wll
promote new applications and increased spectrum
sharing and efficiency.

We are going back to the idea of using
unused spectrum in a dynamc way, and if the
manuf acturers and the devel opers of the standards
know what mninmum performance they can expect,
because the conm ssion requires it, then it is nuch
easier to design systens that can |ive together
happily in that environnent through a conbination
of nodul ation and codi ng techni ques, and protocols

that allow -- you know, cooperative dynam c sharing
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and co-exi stence.

So of the candidate criteria for
receiver performance standards woul d i ncl ude
sel ectivity, susceptibility, dynamc range, |ocal
osci |l l ator phase noi se, and unwanted em ssions.

These are all things that we believe
the comm ssion should |ook at developing m ninum
standards for in the equipnent authorization
process. Thank you.

MR.  WEI NREI CH: Thank you, Carl. I
think the things that you nmentioned are things that
-- at least the comunications wusers of the
spectrumroutinely look at as far as trying to nake
sure that their system is going to provide the
performance that they have told their custoners
that wi Il happen.

I know that it is that way in the
satellite industry, and | am sure it is that way
also in Sabre nmobile radio. Steve first, and then
Urich.

MR. BLUST: | think from the previous
comments that when you |ook at dynam c usage and
utilizations, and a sort of a laissez-faire
approach to systens and services, | go back to the

fact that you have got to know what you are
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desi gning for.

Most of the situations that we begin to
see tinme and tinme again are because we are
i ncreasingly adding things in, around, or on top of
what we al ready had out there, and we are changing
t hat design probl em

So, again, when you begin to |ook at
how to be totally dynamc, and you |look at the
nunber of different conbinations of things on the
board today, plus the technology advances of the
future, I am not sure that you can ever build the
right matrix that says these are all the things
that | am designing for, and if you could build
that matrix, does that product match the econom cs
of the marketplace that those products need to be
in.

MR. WEI NREI CH: Thanks, Steve. Urich

DR. ROHDE: That is a good question,
that if they can afford to build everything, you
can do it. But | wanted to add one nore thing.
The FCC has given a great possibility and
responsibility to the radio amateurs and their
pl aygr ound.

And | think if the FCC would analog to
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what has been used for tech instruments, and to
develop a front, and if the FCC would work close
together with the Anerican Radio Relay League, as
an exanple, to look at possible things, | think
that this would make the |eague very happy, and
woul d make the consuner very happy, because these
things would all be |looked at prior to their
occurrence.

And that is sonething that | am not
sure why the specifications and tests specifically,
when the FCC knows that the |eague has these
capability neasurenments is not used. Has the FCC
ever |ooked at actually asking to do the |eague
something for their privileges? | think | would
| ook into this.

MR,  ENGELMAN: | think we wll |ook
into that. I know that we have had a partnership
with the | eague on a nunber of issues, but whether
we have asked them to look at this specific issue
in the past, or worked with them |'m not sure.

DR. ROHDE: They are quite capabl e of
doing it.

MR. ENGEL MAN: Paul m ght know
actual ly.

MR. RI NALDG: Well, | don't know about
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the general or this specific question, but we
certainly have worked with the FCC on a nunber of
i ssues over the years.

Qur | aboratory is always available to
| ook at these issues. We have solved problens
t oget her, and we have an ongoing dial ogue
concerning enforcenment, and | guess that is another
t hing that we have not nentioned here.

But soneti mes sone  users of t he
spectrum get out of hand, and once they start
interfering too greatly with others, they have to
be found and dealt with in some nmanner.

And we have identified some of those
cases, and the FCC enforcenent has inproved over
the years, and they are still inproving. So there
is a feedback | oop going, and as | said, ny noat is
al ways open.

MR. VEINREICH: To go back to sonething
that Steve said about designing for what you -- for
the environment that you know, that kind of gets to
the question of, well, what about what you don't
know, and what about what would conme after you
finish your design.

And that | think would lead us to

sonething like the software designed radio, or the
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sof tware defined radio, where it would be adaptable
or readily adaptable to different schenes, and
perhaps different interference schenes that m ght
able a user with a specific spectrum allocation to
conbat or to mtigate sonme kind of an interference
situation that arises.

DR. ROHDE: Can | add e nore thing

here? Last year, | bought a sailboat, and the
sai |l boat has a refrigeration system on it. And |
will tell you that | have never seen a better

transmtter than this refrigeration system and |
am absolutely at the end of ny wit, because | don't
know what to do.

Is the FCC regqulating this, because I
have a shortwave radio which is for global marine
di stress purposes, and so it is a legalized radio,
and | can't use it. The refrigeration system hates
ne. The deep freezer hates ne. The radar unit
sends out cl ocks every one second.

| am really sitting in the mddle of
noises in a sailboat somewhere in the Atlantic.
The satellite tel ephone doesn't work, and so |I am
out of reach. The cell phone doesn't work, and I
have no idea what to do.

So that is an interesting question.
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Yes, as a consuner, you sit there, and you are in
troubl e. So this is an environnment that you do
know, and it is a sailboat, and it has no
shielding, and it has a | ot of things here.

MR. TRI MBLE: But aren't vyou the
consuner and can't you decide what you want to have
interfere with yoursel f?

DR. ROHDE: Well, at the time you buy
this, you have no idea what they are doing.

MR. TRl MBLE: That was a rhetorica
guesti on.

DR. ROHDE: | know, but it is a serious
guesti on.

MR. TRI MBLE: It is a serious question

It is a problem

MR.  VAEI NREI CH: Ri ght . The problemis
that the engi neer goes out and designs his system
to work a certain way, and then is confronted with
this unknown that pops up like in the freezer. And
| think it leads us to sonehow ask the Comm ssion
to provide some gui dance at | east on how do we make
t hi ngs nore el ectromagnetically conpatible.

EMC or electromagnetic conpatibility
seens to becom ng nore and nore of an issue as far

as the devices that we use on a day to day basis.
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Steve Gllig first, and then Blust. |'msorry.

MR. G LLIG Since we finally brought
up the issue of software defined radio, which is a
controversial topic, and once you have one, this
Holy Grail, why then all the other questions kind
of go away.

| would have to say that first off on
that, there is two parts to a software defined
radi o. There is a software in the signal
processing, and then there is all these RF hard
conponents which you don't really just change by
going in and tweaking the atoms and things 1|ike
that in software.

So there is some things that you can do
in software and software defined radio. You can
get rid of certain types of interference, but there
is a whole lot of them and a lot of the types of
interference that you are tal king about here from
out of band interference that you really can't get
rid of because you have to protect those in the
recei ver hardware before it ever gets in to where
you are doi ng the signal processing.

So software defined radio is a great
thing, but | think what we have heard in sone of

the side conversations, too, is that the aspects of
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software defined radio are starting to cone in.

Radi os are becom ng nore flexible, and
they are having adaptable nodul ation schemes and
things like that, and that's true. But to wait for
a Holy Gail that just says this software defined
radio can overcone whatever interference is out
there is something that we shouldn't count on.

And even if we technically could do it,
whether it is something that economcally would
make sense is another thing altogether.

MR. VEINREI CH: M. Blust, please.

MR.  BLUST: To continue on that sane
t hought, when we |ook at having to -- when we get
expansi on and additional spectrum for a |lot of
services, often times just because the nature of
spectrum is full, we are looking at it being on
different and varied frequency bands.

So when we begin to design receivers or
transmtters for that matter that have to operate
over 3, 4, or 5 different discreet frequency bands,
the trade-off there may be the costs associated
with having to put in the front ends to handle four
frequency bands, versus being able to put in a very
hi gh performance front end and other techniques

whi ch may i nprove on a single frequency band.
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| mean, that is not an answer to the
guestion. It's just that it is a fact of life that
we are facing. In addition, even if you have all
the techniques in the world, and we are | ooking at
in comrer ci al wireless active interference
cancel l ation techniques, and a lot of those
criteria using the signal processing.

But to do that, again you have to know
what it is that you are trying to go cancel. And
the over the transom unknown signals beconme very
difficult to address, and they become even nore
difficult to address because we are beginning to
depl oy technol ogi es and techni ques which don't | end
t henselves to readily tracing, or identifying, or
characteri zing those signals.

In the past when you had interference
on a general basis that was a design deficiency, or
anot her deficiency, and you could identify what it
was, then you could take renmedial steps for future
product s.

Unfortunately, it is becom ng much nore
difficult to identify these. They are not single
events. They are conbinatorially events of
interferences that are taking place. It is

difficult to get inside of the digital front ends
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on these radios to | ook at the signals real tine.

You can't -- they are not a |aboratory
environnent. They are out in the real world,and if
as was pointed out they are the 3, 4, and 5
percents out of a wuser base of mllions, it
directly affects the statistic when it is your
devi ce being perturbed.

But on the other hand, it becones very
difficult to find and apply a general solution. So
it is an environnment that perhaps nore research,
academ c focus, as well as feedback on what we are
seeing and finding, where we can all share against
t he knowl edge of what we find, may be a useful way
to | ook towards the future. Thank you.

DR. ROHDE: | hate to disagree wth
you. In sonme areas, sinply | believe that in
(i naudi bl e), and for the sanme nunber of conponents,
you can just build better receivers, and | have
seen this.

It may  not apply to you as an
i ndi vidual, as a conpany, but if you take the cost
to parts count, there is no question around it.
And whet her you use those parts in an ingenious way
or whether you use them in a sloppy way gives you

two different results.
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And | have seen enough cases where this
is an excuse by saying, well, | don't know what is
going on. |In many cases, you do know what is going
on, and in may cases it takes maybe two days | onger
to design it properly, but do it.

And again this may not be applicable to
your particular case or your conpany, but | have
seen from different manufacturers, and which |

don't want to identify, where this is clearly the

case.

So it is very dangerous to say | don't
know what interference level | have, and | don't
know what environnent | have. There is certain

rules of selectivity that are standard, and | think
we use those that we are much better off.

MR.  VAEI NREI CH: Okay. Thank vyou,
Urich.

MR. ENGELMAN: I wanted to ask. Many
of your conpanies are not just U S. players, but
you are also involved internationally, and |I would
note that Europe has an EMC directive which places
in standards which typically place requirenents on
both the transmtting and receiving side of things.

Are those kinds of standards worKking

differently in Europe? |Is this less of a problem
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in Europe, or is this a problem everywhere and not
just the U. S. ?

MR. VEINREICH: Urich. Go ahead.

DR. ROHDE: Well, the answer is clearly
yes. The market is different. |If you |ook at the
synbol s which you have on particular equipnent to
export it into Europe, you can clearly say that you
have to nmeet much nore stringent requirenents.

And it is a question of econom cs, and

whet her you want to sell into the European market.
Then you have nore stringent things. My conpany
in Germany, with $1 billion in sales, has a huge

roomin which you can actually drive a tank into.

And you can neasure those -- the
radi at ed and emtted ener gy, as wel | as
susceptibility, gets to the top and you can neasure
t hese things. And this has a lot to do with the
nations wllingness to enforce certain things, and
what the regul ations are.

There is no question before | canme to
America and worked at AHE Tel ephone, which has now,
as many ot her conpanies, has disappeared, | used to
be in charge of handhel d radi os.

And this was a time when Mtorola

started to invade my domain by selling two-way
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radios, and | actually did it quite well. And this
was a tinme when the standard was | ower because of
political interference. Motorola put such pressure
on the German government.

They wanted to enter this thing here
that we had to rethink sonme of our policies. But
at the tine | will tell you that the standards were
so extraordinarily tough that you couldn't take an
off-the-shelf radio from anywhere in the country
but Europe, or Germany in this particular case, and
sell it. It was just totally different things.

And today | think even the Mercedes or
BW$ still hold to a higher standard, and you pay a
lot more noney for those. And the initia
engi neering effort and everything is just nore. It
is |less an average inconme device. It is nore of a
hi gh i ncome devi ce.

And in radio, where the life depends on
what you are doing, | think one should really I ook
into these questions of quality and interference
possibilities. That is an essential issue.

And if two policenmen tried to talk to
each other to save sonebody's life, or avoid sone
bad crinme, the ultimte judgnent should be can they

talk to each other and achieve their comon goal,
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and not whether they spend five cents |ess on the
radi o.

But this is a political issue, and you
can see from ny enotion, that different countries
put different levels of efforts on that. And |
just came back from Germany yesterday, where | was
on a panel and saw these things.

It is highly political and enotional
and | am not sure that there is a clean answer.

MR. VAEI NREI CH: Charli e.

MR. TRI MBLE: This whole issue of cost
and ability to do things in electronics has conme up
over and over again. The fact of the matter is
that the cost of electronic equipnent drop at the
rate of 30 percent a year.

And so it is really a case of only a
year or so to nmeet any particular price point that
you want to neet. Indeed, the NRE may be higher to
do the job right, but the ultinmate cost is not a
maj or penalty, especially when you are taking a
| ong term view.

MR.  VEI NREI CH: Okay. Thank you,
Charlie. Ckay. I think we have conme to the point
now where | think we are going to ask at |east ny

favorite question on the agenda, and that would be
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what one rule or policy wuld you change or

elimnate so as to i nprove spectrum efficiency.

So is there -- | wll let Charlie go
first.

MR. TRIMBLE: All right. | will be the
l'ighting rod again. I would have the Conmm ssion

take responsibility for nonitoring the noise floor.

MR.  VAEI NREI CH: Okay. So we have to
have a new FCC bureau that is in charge of the
noi se fl oor.

MR. TRl MBLE: No, nonitoring. They
have got a feedback against their own decisions.
They control a fair amunt of it, and there is
obvi ously sonme of it that they don't control.

MR.  VAEI NREI CH: Okay. Thank you. Al
right. Steve Gllig

MR. G LLIG Okay. | think we should
have just one policy, and this is probably nore,
but | think the Comm ssion needs to draft and
encourage policies that pronote cooperation and
i nt er wor ki ng bet ween di fferent radi o access
net wor ks, like wreless LAN, and br oadcast
tel evision, and cellul ar networKks.

And they also need to encourage gl obal
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har moni zati on of the frequencies and the services
that are using, because again the sane probl emthat
Urich brought up, is that wi t hout gl obal
har noni zation, you can build a system and it wll
be just fine for one country, and then you have got
a big problemon howto transition it.

MR. VEI NREI CH: Steve Bl ust.

MR. BLUST: I am going to say that |
think on a longer term | totally agree with the
gl obal harnonization and the aspect of |ooking at
frequencies on a unified basis, globally, as wel
as donestically.

That conmes from a |ot of ny background
having done this for a nunmber of years. On a
nearer term basis spectrum efficiency, and | wll
speak specifically within the cellular industry, is
the fact that even with inflexible use, we stil
have a criteria to maintain anal og cellul ar

And | think that we would like to see
what it wuld take to nove beyond having to
mai ntain an analog cellular to where we can take
the best advantage of deploying the advanced
digital technologies on all the radio channels at
our disposal. Thank you.

MR.  VAEI NREI CH: Thank you, Steve. | t
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sounds |ike we need some kind of -- like we said
bef or e, sunset rule on sone of the ol der
technol ogy. M. Toh.

DR. TOH: | think the FCC should have a
mechanism -- and | wouldn't say rule, but a
mechani sm where operators producing com systens to
end-users should regularly provide technol ogy and
performance statistics, and as a result of trials
and study feedback to the FCC.

If the FCC were to |ook through these
various studies, and pinpoint out factors that
woul d create problens, such as interference of one
systemto the other, and therefore take subsequent
steps to rectify the problem

But | think one issue would be how to
you provide incentives to these people to prove you
t hat feedback.

MR.  VAEI NREI CH: That's a question of
how do you overcone some of the fear of
conprom sing proprietary systems and property
rights. Urich, please.

DR. ROHDE: | would still like to see
that the FCC inplement some kind of a working panel
on technol ogy, whereby we | ook at contributions on

how to do <certain things, whether on radio
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receivers, front ends, mxers, oscillators, and how
all of these things can be inproved and shared on a
wor ki ng panel .

Because it is -- the word econom c has
popped up a few tines today here, and rightly so,
but I think if we come up with a common know edge
base about certain things and how to do them and
then there is still enough about how you package
these things, and what features you inplenment,
there is another chance around how you can make a
better nouse trap.

On the other hand, | think there are
certain commonalities, and | think we share certain
commonalities, and avoid problenms in both the
receiving and transmtting.

And | wish that the FCC, as in the
past, had gone out and said to ITT to build this
better nouse trap. And | renenber that ITT did one
and then dropped it, and whatever happened there,
it lasted for maybe a year or so.

| sent a letter to the people and asked

can | have the integrated circuit and Texas
| nstruments said, well, we kind of dropped the
ball. There was not enough interest.

So, yes, it was shown as denobnstrated,
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and it was built, and it worked, and |EEE wote
about it. So a mamgazine article came out of it.
Texas I nstrunments got a good name out of it, but no
product devel oped fromit.

So what | wsh that would happen is
that the FCC really invites a bunch of experts on
maybe a six nmonths or whatever basis and talks
about these 1issues, and how they solved these
t hi ngs, and everybody would greatly benefit from
this.

MR. VEI NREI CH:  Thank you, Urich. M.
Ri nal do.

MR. RI NALDO:  Yes, thank you. It seens
to be sonmething often said these days in the FCC
circles that you need technical flexibility, and
there are times when that is wonderful, and there
are also times when that causes probl ens.

If, for exanple, a nunber of services
or a nunmber of systems are put in a band under one
set of circunstances, and now soneone either new or
an incunbent comes along and decides to use

technical flexibility and changes the environnment.

Now, it is difficult to then figure out

how to avoid that, but in sone cases standards
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shoul d be considered, rather than having conplete
technical flexibility.

If sonmeone -- if we all know the
standards that are set for a new system com ng in,
and we are all talking to each other and studying
that to see how it is going to affect the other
systenms, | think we are ahead rather than letting
it happen, and then wondering what hit us.

So | would suggest that the concept of
letting many flowers bloomis fraught with problens
because eventually systens are going to collide,
and then you have to do sonething about it.

So technical flexibility my be sinply
putting off the day when you have to develop

st andards. Thank you.

MR. VEI NREI CH: Thank you, Paul .
Merrill.

MR. \EI SS: I would say it is hard to
verbalize this. | guess there is several aspects

to technical flexibility that it seenms to ne ought
to be inplenmented, and | guess this is nore in the
positive than in the negative. But maybe it is
getting rid of some of the rigidity.

One of the things that we did in

reconfiguring part of the spectrum some years ago
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that would allow for spectrum efficiency was to
all ow for channelization that was fl exible.

There were large blocks of spectrum

that were assigned to or that were licensed to
particular |icensees, and then they could do with
them as they saw fit, including conbining adjacent
channel s, and then splitting them down into

subchannel s and things of that sort.

And so where | think nmost of the tine
when | hear people talking about t echni cal
flexibility, it is more in terms of nodulization
and things of that sort. It also needs to be done

in the realm of channelization, and that requires
that there be some nmechanisnms put in place as to
how you go about calculating interference from
unequal channel s, unequal band wi dt hs, for
i nstance, with overl appi ng channel s.

And we actually devel oped a reginme that
allowed for that, and in part of spectrum and it
is in place today. But | think that could see
application in other parts of the spectrum than
where it is currently in place.

MR.  \EI NREI CH: Thank you. I would
like to ask nmenbers of the audi ence now to give us

their opinion as to what one rule or policy should
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be changed by the FCC. Carl . Down in the second

row here.

MR.  STEVENSON: Thank you, Dave. I
realize that | am nmaking a fairly significant
nunber of coments, but | have a fairly large and
vocal constituency that | amrepresenting.

| have to agree wth Paul's coment
about standards. In fact, there is a Federal |aw
on the books that the comm ssion may or nay not be
fully aware of.

| believe it is called the "National
Technol ogy Transfer Act," and ny understanding from
readi ng sonme papers on the subject that came out of
NI ST are that regulatory agencies are required to
consi der open consensus industry standards in their
regul atory proceedi ngs.

W had a situation, which | think is
what Paul is alluding to, where there are shared
bands and there are the bands where you have Part
15 devices, and the Conm ssion has historically
taken a very |aissez-faire approach, a very
technol ogy neutral approach, in the sense of
basically saying here is some basic power and
emssion |limts, and here is the edges of the

bands. Have a nice day. Thank you very much.
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And what that has done in some sense is
it has pronoted proliferation of a |lot of systens
that are unlike, and in the standards community, we
are going to great lengths to develop standards
that will coexist with each other for different
things, like wireless |local area network, wreless
personal area network.

We have |isten before transmt, carrier
sense mul tiple access, col lision avoi dance
protocols, and all sorts of things like that, to
all ow our standards to work together pretty well
and share the spectrum effectively with ourselves,
and in many cases with unlike systens.

but it only takes one rogue if you
will, who doesn't play nice for lack of a better
term to kind of upset the apple <cart for
ever ybody. So | would encourage the comm ssion to
make nore use of industry consensus standards, such
as those that |EEE 802 has devel oped for wireless
networking, in defining the types of devices, and
the types of requirenments for devices for use in
t hose sorts of environnments. Thank you.

MR. VEI NREI CH:  Marc.

DR. GOLDBURG | would actually like to

mention a policy that | think the comm ssion
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shoul dn't change, which is the one of technical
flexibility. If you |look at other standards, or
excuse nme, other regulatory agencies throughout the
world, you <can see a nunmber of cases where
i ndustries or economes have in sonme cases been
severely damaged by +the governnent trying to
mandat e t echnol ogy.

Havi ng sai d t hat t hough, it IS
inportant to come up with allocation rules that
foster co-existence, and | think as you nentioned,
a policy of sort of |like versus like.

For exanple, putting w de area systens

together, versus |local area systens, or two way
systens, versus broadcast systens, or FDD systens
versus TDD systens.
Wth sone basic groupings like that, | think one
could develop a set of co-existence rules that do
allow different technologies, but are neant to
fundamental |y provide the sane types of services to
CO- exi st.

MR.  VAEI NREI CH: Okay. Thanks, Marc
Anybody el se? I'"'m surprised at the |ack of
comments here. Dr. Toh, please.

DR.  TOH: Yes. Just to add on the

st andar di zati on bodi es. My know edge is that
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pretty much it evolved as a working group and
eventual |y endorsed by, for exanple, |EEE, or TIA,
and so on. Very often than not establishing a
liaison with another standardization body is not a
first criteria.

So the issues of who is going to
encourage this formation, should that be the role
of the FCC, or should that be the role of that
evol ving body. The second thing was brought out on
t he co-existent rule again.

As this comunity grew with different
systens and different people controlling these
systenms, who should be the major player in terns of
the co-existence, because obviously it affects
their market, and it affects their control.

MR.  VAEI NREI CH: Thank you, Dr. Toh.
St eve.

MR. BLUST: Anot her thing that | would
like to nention is the globalization perspective,
since that was brought up before. | think one
thing that we have to be cognizant of 1is that
perhaps we need to have increased, per haps
cooperative, governnent-industry research on a |ot
of these issues of conmon and core probl ens.

And that is not just a donestic issue
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so to speak. That is an international issue,
because while sonme systens are donestic in nature,
and are only in the U'S. border so to speak, and
not to nmention the issues wth neighboring
countries at the borders, a lot of the standards
that are being defined, and a lot of things being
done, are for global bases, meaning your cellular
PCS, third generation, and those sort of things.

And that we have to be careful that
criteria that may be adopted here doesn't prohibit
devices from either entry, or in use, or use and
utilization elsewhere, because that is what the
consunmers are doing today in the mobility worl d.

And | think we have to ensure that we
have that gl obal dial ogue in discussion, because it
is a global problem It may be in varying degrees
in various jurisdictions, but the interference, the
design, the criteria, all these questions that we
are asking here, the efficiencies, and so forth, is
of global concern, | believe, and that is ny ITU
hat so to speak on. Thank you.

MR. VEINREICH: | will just nention one
ot her thing about the |TU. The GWPCS, the d obal
Mobi | e Per sonal Conmmuni cati on by Satellite

menor andum of understanding was signed a few years
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ago in the 1TU, and people who do sign the

menor andum are allowed to have their termnals
passed freely anongst the countries that are the
signatories to the nmenorandum

And | think that was one thing that
goes a long way to try and pronmote taking one
terminal fromone country to another. What you say
about the mobility is | think conpounded a little
bit, in that we don't really have any conmon
frequency bands around the world for us by PCS.

W tried it in Wrk 2000 to conme up
with sonmething |like that, but we weren't quite as
successful as the industry wanted to be. But |
think that is one thing that has to be taken into
account in future spectrum planning, is to try and
make a nmore gl obal approach to the way the bands
are assigned to the various services. Okay. Steve
Gllig.

MR. G LLIG Just to add on that
comment, and it also gets into what M. Wiss was
saying, that having large bands is better than
giving very small bands that are non-contiguous for
t he reasons of the technical flexibility, but also
because it gives you a nmuch better chance of having

sone overl apping spectrum with an around the gl obe
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oper ati on.

VWhereas, if you have got very small
bands, it gets very, very difficult to have any
ki nd of gl obal harnonizati on.

MR. VEEI NREI CH:  Thank you.

MR. ENGELMAN: Let's wrap up then.

MR. WEI NREI CH:  Okay.

MR. ENGELMAN: | guess | would start by
sayi ng thank you for com ng. | think we have had

some good discussions this nmorning on spectrum
ef ficiency. | want to thank our panel and ny co-
noder at or, Dave Weinreich, for joining us.

I want to thank the audience for
participating and would remnd you that this
afternoon we will have another session starting at
one o' clock that will ook nore at the policies and
rules that we currently have, and sonme of the
phi | osophies associated wth where our current
rules are, and where they should be going in the
future.

And  we  will al so have a short
introductory talk from Preston Marshall of DARPA on
reconciling technology, flexibility, policies, and
rul es. | hope you wll join us again at one

o' cl ock. Thank you.
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(Wher eupon, at 11:56 a.m, the workshop

was recessed.)

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

122
A-F-T-E-R-N-O-O-N S-E-S-SI-ON

(1:05 p.m)

MR. ENGELMAN: Wel cone back. We will

try to get started. | hope that you all had a
restful lunch and you are ready for sonme lively
post-lunch discussion. W want to keep things

lively so that everyone stays awake.
And | don't think we wll have a
problem with that. We have got a great panel for

you this afternoon, and first to kick us off, |

would like to introduce our co-noderator, Preston
Marshal |, of DARPA, and not DARA. There is a "P"
in there.

The project word is mssing, but

Preston, wel cone.

MR. MARSHALL: Thank you. The P word
is inmportant to us, because it brings us back to
our internet inventor |egacy. When Paul asked ne
to in fact replace him at DARPA to go over to the
FCC to work on spectrum managenent, it was hard to
imagine that he could really generate a |ot of
interest in that, and quite the contrary seens to
be true as nore and nore people have recogni zed how
central spectrum managenent is to doing IT.

| am sitting here as a representative
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of DARPA, but it is inportant to realize that DARPA

is a technology arm of the Departnent of Defense
It is our job to do the job that no one el se would
possi bly invest in.

Not hing | say is anything other than ny
personal opinion on the kind of technol ogy inputs.

If you want to know policy from DoD, go over and
see Steve Price and testinony, and they can work
that for you. | amhere just as a technol ogi st.

And this is an area where we really
think is anenable to technology. | tried to put in
a topic sentence for this session, and | had a
Bl ackberry keyboard and so | had to keep it short.

Reconciling Technol ogy, Flexibility, Policies, and
Rul es.

Now, the policies and rules cane from
Paul , and that was the title of the group, but the
issue really seens to be how to reconcile the kind
of t echnol ogy t hat everyone sees ener gi ng,
particularly in the other panels.

And the kind of flexibility we want to
see in systens, and how to reconcile those two with
sonething that can be inplenmented in a policy and
rul e base. I think as engineers, a |ot of us have

a strong sense that if we could just go in and do
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it, we know how we would have to do it.

But going from that very specific case
to a general case of policies and rules, which is
to challenge everyone else who enjoys criticizing
the FCC for really is a job.

We are one of the |ast panels, and so a
| ot of panels have tal ked about ideas. I would
hope that when we are finished that we can cone up
with some ideas that are inplenmentable, that
capture the intellectual content of those, but
still in a formthat someone can carry forward and
actual Iy inplenment.

To start up the sort of dissention and
hope to keep it interesting, | thought | woul d take
t he preoperative of being the noderator, and throw
a couple of things on the table.

The panel was set up with the framework
of policies and rules, and it is hard to argue
agai nst policies. We need them We can't have
anarchy in spectrum | would |ike people to think
about whet her though we need rul es.

Rul es inplement policy. W ought to be
| ooking towards a period of time when our radios
are smart enough, our interference nmanagenent 1is

smart enough, so we can give the radios directly
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policy, and get the FCC out of the rul es business.

We think today about a policy franmework
which locks in the characteristics of radios. I
think we need to be noving towards a franmework
where we lock in the behavior of radios, and how
they respond, and make sure that they behave
correctly to interfering conditions. But not to
necessarily avoid those conditions.

So, ny first sort of charge to the
group, both audience and panel nenbers, is that
when you think about rule making and policy making,
think about it as sonmething that controls action,
reaction, response, sensing, rather than something
that nerely guarantees that nothing can ever
interfere at any point in time, and at any point in
space, and at any point in the earth. And
potentially if NASA was here, the solar system

The second thing is | listened to Vince
Cerf a couple of days ago. Vince Cerf is probably
the nost fanmous DARPA program manager and inventor
of the internet.

And his coment was that you ought to
| ook at whatever we did as being wong, because we
responded to a very different set of engineering

realities, and we could build very different Kkinds
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of systens. It is easy to get into technol ogy and
wel | beyond when it was right.

I think when we |ook at spectrum we

are all sitting here, and we just finished the
bl ood bath on 3G If you have been involved in
that process, people are still reconciling earlier

Congr essi onal acti ons.

All of those presume a framework that
we see as evolving and new, but there is no reason
to believe that is the framework of the future.
Maybe in fact we should run away from it very
rapidly.

And | have heard some of the other
panelists, and | have tal ked and heard a | ot about
cell phones, and 4G cell phones, and 3G cell
phones. But | have not heard people talking about
how those sanme rule frameworks work if the
framewor ks are ad hoc, peer-to-peer networking.

Vhat if 802.11 is the answer and not a
cell phone. VWhat if it is infrastructure |ess
rather than infrastructure based. Certainly from
the Departnment of Defense, we are |ooking at
technology that is infrastructureless, because
there is no infrastructure where we want to go.

And so we are going to be punping
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literally billions of dollars over the next tens of
years into infrastructureless technol ogi es. So it
is not enough to nerely prove that we have the
ri ght spectrum base to allow us to go to 3G cell
phone and 4G cell phone, and even 5G

We ought to be thinking about what if
it is done conpletely differently. Being friendly
to one mde my be really doing technol ogy

sel ection for the other.

So I have done nmy noderator's
preoperative. | would like to go around the pane
and introduce them if | can find ny right sheet
her e. We have already introduced myself as the
noder at or .

Ron Har aset h, Di rector of APCO,
Aut omat ed Frequency Coordinati on. | thought they

woul d be in order.

MR. ENGELMAN: There are not in order

MR. MARSHALL: Thanks for telling ne.
Brent WIlkins -- raise your hand pl ease -- managi ng
director of Cantor Fitzgerald. Gerald -- help ne
out pl ease.

PROF. FAULHABER: Faul haber.

MR. MARSHALL : Gerald Faul haber,

Prof essor of Business and Public Policy at Wharton.
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Marc Gol dberg, from ArrayComm M chael Fitch,

Director of Spectrum Managenent, at Boeing; and
M chael Lynch, Seni or Manager of Spect rum
Regul ation, from Nortel.

We had a nunber of questions, and what
| would like to do is start us out and the question
| was given by ny FCC co-noderator, and | think it
is a good one, is what current or new technol ogies
under devel opment nmay influence the effective use
of spectrum what nmay decrease or inpede the
effective use of spectrum

And then what is the rule inplications
of those, and | think we will just start and go
down the panel

DR. GOLDBURG. Thanks, Preston. Let ne
mention two technol ogies briefly. One of themis
software defined radios, and we have heard a little
bit about that earlier in the session today, and
the other one is adaptive antennas.

We heard the words or the phrase offer
to define radios and offered up as sort of a
panacea to a whole wealth of spectrumissues, and |
think the class of radio technol ogies, where the
radio is software configurable, to be able to

handl e different nodul ati on formats, or potentially
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work in different bands, is val uable.

| think the thing that gets left out of
t he current di scussi on I's many of t hose
capabilities are in today's current radios. |If you
| ook at CDMA systens, which changed our spreading
factor to handle interference, or GSM which
changes its coding rates; or 802.11, which changes
its spreading factor.

Most nodern communi cations systens, at
| east the cellular ones that | nentioned, have
el ements of software defined radios in it. So |
think that as an industry that we are already
taking pretty good advantage of that technology to
handle interference and provide services under a
variety of link conditions.

And it is not clear to ne that there is
this huge increnmental piece of |ow hanging fruit
t hat we have not taken advantage of already. That
i's one coment.

The other one, which is a little bit of

a pitch given where | am from but it is also
sonething that | very nuch believe in, is the
concept of adaptive antenna systens. Spectr al
efficiency is about -- at l|east for heavily used

systens, is about nmanaging interference.
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And adaptive antennas are a technol ogy
that are able to do a better job of focusing energy
on wusers, rather than sort of spraying energy
t hr oughout the whole cell. And as a result of
that, they can have a very dramatic effect on
spectral efficiency that has been shown in a
vari ety of comrercial deploynents.

MR. MARSHALL: Do you want to connect
that to rules and regul ations? That was the pane
that you were put on. You are one of the two
panel s here, and you are talking to |l awers here.

DR. GOLDBURG: Rul es and regul ations.
Sorry. My bad (sic). | think the connection is
this. There are a variety of technologies out
there which have individually or in conbination
been used to increase spectral efficiency of
systenms over tine.

And | think what the Comm ssion should
be doing is attenpting to | ook overall throughout
the industry and |ooking at best practices, and
potentially comng up with some target perfornmance
| evel s, but not necessarily mandating technol ogy.
That is best left to the technol ogy devel opers, and
the people who have to deploy and operate the

syst ens.
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MR, LYNCH: Well, actually he stole

sone of the points that | would have |liked to have
br ought up, but that's okay.

MR. MARSHALL: You get two of your own.

MR.  LYNCH: | think one of the things
that has got a Ilot of the mnufacturers and
operators sort of stirred up today is ultra
wi deband, and we look at it as a glass half-full,
and a gl ass hal f-enpty.

We don't manufacture it, but we see it
as a great potential, but we also say it as a great
potential for harm if the rules again aren't
correct.

And one of the other little hooks that we would
like to throw into that one is the term spectra
efficiency.

If you look strictly at it, it |ooks
very, very efficient, but is it really? Spectral
efficiency froma rule point of view isn't | think
the way to go, and the way | would preface ny
remarks is to say to a degree, but an efficient use
of the spectrumis maybe a better standard to use.

And just because | get 44 negabits down
the pipe doesn't nmean that | amusing it -- that a

technology that doesn't do that 1is wusing it

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

132

inefficiency. So | think there has to be a bal ance
in there somewhere.

And again the rules, yes, the rules
have to help everybody, and again, UWB, we are
going to be tal king about that for a couple of nore
years | imagine, and what kind of rules should or
shoul d not be in place on that.

But also how do we define a technol ogy
that is efficiently using the spectrum rather than
putting out a rule that says you have to push this
much down the pipe in order to have your technol ogy
accept ed.

| think that those are not nutually
exclusive, but we prefer the efficient use of
spectrum in our nodel rather than saying how nuch
has to go down the pipe, or how nuch per kil obyte
or per Kkilohertz, whatever the standard is.

MR. MARSHALL: Okay. Thanks.

MR. HARASETH: From a public safety
perspective, | think one of the things that | just
wanted to bring up is especially in light of sone
of the newer technologies in the utra-w de band,
the software-defined radios is security.

Public safety is not one that accepts

change really quickly, and it is also one that
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doesn't necessarily -- security is a relatively new
i ssue, but we are taking a |ot of our lead fromthe
Federal governnment issues, and that security is
obviously a really big itemthere.

The other thing is that we are talking
about efficiency, and the use of these new
t echnol ogi es, and these new technologies are
letting us do all kinds of new things. And it just
struck me sitting up here listening to this that
this is |ike at hone.

You have got an enpty closet or an
enpty garage, and how long is it going to stay that
way. So it is not a case of efficiency of
technol ogy that you are using.

It is an efficiency of how you are
usi ng that technol ogy, and what you are allowing to
run down that pipeline. Is it junk sitting in the
garage and it won't let you park the car, or is it
sonet hi ng wort hwhi | e.

MR. W LKI NS: I want to ask the
guestion a little bit differently, and on the fact
that on the technol ogical standpoint, | am not
going to tal k about the technology of the spectrum
but nmerely the technol ogy of the tradi ng mechani sm

Cantor Fitzgerald is looking at this
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mar ket from a standpoint of how can this best be an
efficient market, and our conpany has been involved
in trading products for years, from an el ectronics
st andpoi nt, as wel | as a human br oker age
st andpoi nt.

And the technol ogy does exist today to
trade it. The question becones if it is 10 trades,
or 50 trades, a thousand trades between the
counter-parties, does the technol ogy exist today to
actually trade spectrumin a variety of fornms.

PROF. FAULHABER: | am actually going
to defer my time until we get to policy
consi derations, because we are largely rearranging
deck chairs on the Titanic here when talk about
little tweaks, and | would like for us to go for
the |lifeboats. So if | could hold nmy time for the
next --

MR. LYNCH: That (S a hard
characterization to foll ow

PROF. FAULHABER: Sorry, M ke.

MR.  FI TCH: No, that's all right.
Well, | wll speak a little bit to technology in
the satellite context, and there what we have is a
nunber of trends, but | wuld agree with Marc's

comments that it is not that there are | ow hanging
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fruit and sonme gigantic |leap forward overnight in
any regard.

But the trends that | think relate to
efficient use of spectrum nore power on the
satellites generally capable of, and reconfi gurable
ant ennas, spot beans, on board processing, on board
beam form ng with antennas.

The result of these technol ogy advances
is a combination of nmore throughput overall, and
nore directed throughput to where the requirenents
actually are, and in sone cases smaller and cheaper
earth station termnals, therefore reducing the
cost to the consuners.

Regul atorily, these are all pretty
conpatible wth the Conm ssion's rules. The
Commi ssion's rules in the satellite services have
generally allowed a pretty high degree of
flexibility to the operators working anongst
t hemsel ves, and that has enabled transitions,
al beit gradual, as technol ogy advances.

MR.  ENGELMAN: Does anyone from the
audience what to junp in wth some ideas or
t houghts? Again, the question was what current or
new technol ogies under developnent may increase

efficient use of the spectrumor may hinder it?
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There is no one out there with a good,
new i dea? In the front row If you would wait for
a m crophone, please.

MR. MARSHALL: Thank you. My nanme is
Jim Marshall, and I work with the Mtre
Cor por ati on. One of the things that has been
brought wup from time to time is the potential
advant age of spectrum aggregati on.

And | was wondering if the panel m ght
comrent on t hat and its advant ages and
di sadvant ages.

MR.  ENGELMAN: Okay. Anyone have any
t houghts? | would ask maybe Cantor -- for Brent to
tal k about spectrum aggregation, because this is
the ability, | think to put bits and pieces of
spectrum together into a useabl e plan.

MR. W LKI NS: Well, the issue becones
on any type of traded commodity for a better word,
is to sonehow have a standardized agreenment from
which to train or transact. | think the issue
becomes how do you put together that type of an
agreenent between spectrum all ocati on.

You have to have sone ki nd of
standardi zed format, or some kind of rules and

regulations that all the counterparties can agree
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to. | think what happened in our experience has
been that we |ooked at the wireline industry quite
heavily, and there are sone issues there because a
| ot of counterparties could not agree to what those
rules and conditions, terns and conditions, could
be in the contract.

There are sone issues | think from a
standpoi nt of defining the spectrum defining that
the rules and the ternms that the counterparties can
address, and | think by doing that that you can
actually have something that can be traded and
transacted between the parties in such a manner.

MR. ENGELMAN: Gerry.

PROF. FAULHABER: This is a good issue,
particularly as | amgoing to be talking about in a
m nute or two when you begin to consider property
rights in markets nodels associated with spectrum

If we think of private goods, and let's
say land, for example, it turns out that it is much
easier to subdivide it than it is to aggregate it
t hrough property markets

And which is why it is sonetines
difficult to put together enough property for a
shopping mall. It is a lot easier to subdivide it

than it is to aggregate it again.
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And once we nove towards a property
rights nodel, which | am sure that ny colleague
here would be very excited about, that we have to
sonehow  address t hat problem  of ease of
aggregati on, because it could be a problem within
the context of property rights and markets.

MR. ENGELMAN: Does anybody else want

VMR,  MARSHALL.: | would just like to
state that | think that as an alternative view that
says that | don't need to aggregate spectrum
physical ly. That when we take and |everage the
increasing SDR capabilities, and non-contiguous
nmodul ati ons, that another approach is to becone
better at accepting the reality of a very
anarchistic environnment of spectrum and |ook to
nmodul ati ons that are non-contiguous and no-
symretric energy.

And to exploit holes rather than trying
to statically col | apse t hem and put t he
subdi vi si on back together again. I think you have
got two different paths there. One is a regulatory
and the other is to develop technol ogy that accepts
we are what we are, and sone things are just very

hard to put the genie back in the bottle.
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MR. ENGELMAN: Okay. I think | saw

anot her question or two in the audience. Over
here. Can we have a m crophone, please.

MR. G LLIG Steve Gllig, Mdtorola.
This was something that didn't come out this
nmorning too nuch, but certainly people are talking
about Joe Mattola, about cognitive radio, which is
a radio that sonehow senses its environnment, and
senses interference, has the ability to |look for
open spectrum either by itself or through the
system

And so it sounds Ilike an exciting
t echnol ogy. It certainly is a little ways off
before we would be able to inplenent that, but
before we could even inplenent sonething like that,
there would have to be certain policies enacted
that would allow spectrum be it contiguous or lots
of little blocks, to be able to be marketed and be
able to be sold.

O herwise, all this capability isn't
going to do you any good if you can't junp to
unused spectrum and figure out how you are going to
pay for that, and how people are going to offer
that for service.

So that is sonething that has to cone
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with the policy first before the technol ogy could
make use of it.

MR. MARSHALL: | can't comment on that,
because that is ny position description at DARPA,
is building such a radio. So | amthe wong guy to
say anyt hi ng.

MR. W LKI NS: I have just got one
comment. On the wireline side, one of the reasons,
and one of the problenms they had on the wreline
tradi ng i ndustry was t he fact of t he
i nterconnectivity.

But if also we are just talking about
rights -- you know, trading rights to the spectrum
you don't have interconnectivity problems with the
delivery issues that happened with the wreline
si de.

That is a point to consider when you
are |l ooking at the rights of the spectrum trading
as rights, versus actually |ooking at the physical
delivery of the spectrumitself.

MR. MARSHALL: Wuld you like to talk
about that from a policy perspective, because he
was basically addressing that tension between
policy.

PROF. FAULHABER: Do we have a mnute
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or two so | can --
MR. MARSHALL: You deferred the tine.
So this is your little bucket here of your tine.
PROF. FAULHABER: | sort of made this

provocative coment about rearranging the deck

chairs. And let nme actually say what that neans
and how it fits in, | think, to your question,
which is -- well, et me mke it clear what the

current systemis, okay?

We all sort of think that we know what
it is, but it is basically admnistration of an
i nportant national resource by adm nistrative fiat.

Okay. We make rules about things, and that is
what we do here at the FCC, or | used to be here.

| tried not to make rules, but that's
what we do here, okay? And we have done that for
75 years. We sort of decide where things are going
to go, and we hand it out to people.

And we have changed that a little bit
in the last 10 years, okay, because we now have a
little bit of auctions, but there is less there
t han neets the eye.

Now the fact is that you m ght say that
here we are in the center of denocratic capitalism

and how are we passing, or how are we allocating
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this scarce national resource? Well, we are doing

it by admnistrative fiat.

You know, if it were really inportant,

i ke food, clothing, or shelter, we would let the
mar ket do it wouldn't we? Okay. Well, you know,
somehow we don't do that.

Well, is there any precedent for this,
and of course there is. There used to be this
country
-- and sone of wus mght renmenber -- the Soviet
Union, and they had an agency called Gosplan, and
that's what Gosplan did. It used to pass out
ever yt hi ng.

And what the FCC does is that we are

sort of the Gosplan of spectrum okay? W sort of

pass it out and if you are good, we wll |et

you

have nore. And we know t hat npdel doesn't work.

Ronal d Couse, the Nobel Laureate,

so in 1959, and he was considered a crank

sai d

for

poi nting out that Gosplan is probably not a good

thing as a way to all ocate resources.

And ever since then, economsts have
argued, look, this is insane. What you shoul d do
is get this out into the market, and get the

governnment out of the business as Preston has said,
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but in a different way.

It's like establish property rights,
and auction the dam stuff off and get out of the
busi ness, and | et secondary markets, such as Cantor
Fitzgerald, solve this problemfor you. That's how
we deal with real estate, and you know, it seens to
wor k, okay?

And econom sts are sort of beating the
drumon this for 40 years. W wll hear sonme nore
of that at the next session, and it is hard to
argue that the markets don't do a fairly reasonabl e
job at things as long as we don't interfere wth
them t oo nuch.

And, of ~course, as an economst, |
woul d have to say that. However, what Preston
indicated also is another strain to reform and
just saying, okay, you know, the answer 1is not
necessarily to go to markets, but what we should be
doing is deploying these new technol ogi es.

Okay. The brave new world of nesh
networks, agile radio, ultra-wi de band, generally
w de- bank technol ogies, which guess what, they
don't take many spectrum at all.

They kind of sneak in kind of various

pl aces, and they really are very efficient, and use
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it tremendously. In which case, the whole thing of
spectrum scarcity will go away, because all this
stuff about nanaging it, even property rights, is
about scarcity.

And what we hear Preston saying is that
in this brave new world there ain't going to be any
scarcity, okay? So to sone extent the technol ogy
guys are saying, yes, we think the present system
sucks. You know, Gosplan is not the way to go, and
we should go to commons.

The commons are saying, yes, Gosplan
sucks, and let's go to narkets. And in fact what
we have been doing -- and | say we, because ny co-
aut hor, David Ferber, and | have been working on a
pl an which attempts to acconplish the best of both;
to realize the efficiency of the markets through a
property rights scheme, and yet has sufficient
accommodation for wultra-wide band agile radio
t hrough what we call a non-interference easenent
that we could use nmarkets.

But we could also get the benefits of
commons. So if we want to | ook beyond Gosplan and
say where do we want to be, it strikes me that we
may be in a future in which the commons rules

That woul d be wonderful. No scarcity.
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| was promsed that in 1995 about the
internet and it wasn't true, and | hope that it is
true this time; or we my be in a world where we
are allocating things by markets, and we know t hat
they tend to work a | ot better than Gospl an does.

So whatever we do is an in-state,
wherever we are |ooking forward to, okay, we need
to come with a future scenario that can accommodat e
either one. And that is sort of what we are trying
to propose, at least in our submssion, to the
Comm ssion; something which is consistent wth
property rights, as well as wth a conmmons
approach, and that is what | would recomend, and
get the FCC out of this business, okay?

MR. MARSHALL: I would hate to be
guoted as necessarily believing in markets quite
t hat strongly.

PROF. FAULHABER: Wait a mnute. DoD
in favor of anarchy? That is a quote.

MR. MARSHALL: We are organized. No
one else is allowed to.

PROF. FAULHABER: Organi zed anarchy.
Ckay. | love it.

MR. MARSHALL.: And | think it would be

fair to let the panel comment on your comments,
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because they go to the heart of some of the other
issues. But | think you also ought to put out that
markets -- in a lot of places, we don't allow
nucl ear power plants to be regul ated by market.

If | nmelt down, | wll go out of
busi ness and go bankrupt. W in fact enforce
standards that are not market driven, and the
internet was developed with no market behind it.
It created incredible wealth, but no one else
probably other than DoD woul d have been willing in
the early '70s to invest init.

So I will put in a pitch to at |east
noderate that drive, and recognize that public
safety, public interest, as such. and clearly as
t he Departnent of Defense, we represent other kinds
of interest.

No one has ever nodeled them in terns
of strictly bidding.

PROF. FAULHABER: You will respond to
t he nmoderator's comments or sonething |ike that.

MR. MARSHALL: Everyone will respond to

yours and m ne. And with that -- there are hands
up all over the place. So we have got sone stuff
goi ng.

DR.  GOLDBURG Actually, | have a
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guestion for Gerald, and I am not an econoni st, and
so you will have to bear with ne. But it seens to
me that one thing that nmarkets don't focus on is
the long term

I nmean, they tend to be short-term
m d-term focused, and if you try to apply that in
the context of spectrum -- let's take the exanple
of the television industry today, which is in sone
sense an industry that is in a certain amunt of
pain.

We could point to their spectrum and
say it is used inefficiently, but the reason that
it is used inefficiently in sone sense is that
tel evision, because of its success, developed a
huge amount of content that now ot her techniques --
cabl e, and satellite, and so forth -- are
del i veri ng.

So in a sense, they are a victim of
their own success, and in a pure nmarket-based
approach, they may not have had the opportunity to
be successful in the first place.

PROF. FAULHABER: Well, television sets
a sweet exanple. A couple of acts here. I think
the number is around 85 or 86 percent of US.

households now get television through a pay
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subscri ption nodel . Their main source  of
television is not over-the-air broadcasts.

And that nunber is grow ng, okay? To
the extent that the television industry identifies
itself with over-the-air broadcasts is doomed, and
| don't think the television industry does.

The television industry is a content
busi ness. | actually challenged M chael Eisner on
this once, and he readily admtted that he didn't
give a dam how television got into people's
houses; whether it was over-the-air broadcasts, or
cable, or satellite, and he's right.

Now, the cleanest -- this is like a fun
exanpl e, okay? You guys renmenber UHF television?
Channels -- what, 52 to 60? It was this huge swath
of the spectrum which we thought was a great idea
back in the 1950s, and we actually for a while
mandat ed that tuners have UHF tuners on them

| doubt -- you would have to look in a
junk shop to find a television with a UHF tuner on
it anynore, but you know, there are people that are
broadcasting in UHF. Nobody is listening, but they
are broadcasti ng.

Wiy is this you mght say? wel I,

because the FCC has this thing called a nust-carry
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ays that anybody that is actually

broadcasting in a |ocal area has to be carried by

cabl e.

So
don't get carr
This is what r

is people actu

if you are not broadcasting, you
ied by cable. This is an FCC rule.
ul es do, okay? So now what we have

ally using the UHF channel. Nobody

is listening to it, except on cable.

Now, if we were to sort of free this up

and say, okay, you know, UPN, WB, and your

affiliates, we wll grandfather the nust-carry

cl ause. Woul d

you like to, let's say for exanple,

sell your spectrunf

It

woul d be gone in a heartbeat. Ckay.

And there is nore spectrumout there than we would

need for wrel

Just like that.

Tal

ess for the next 10 years. Boom

k about efficiency. That would be a

great one, okay? I won't even talk about the

digital set-asi
MR.
MR.
MR.
MR.

Boei ng Conpany,

(202) 234-4433

de. | nean, that is just --
MARSHALL: Anyone el se?

FITCH: | will make a comment.
MARSHALL: Okay.

FI TCH: From t he perspective of the

these great theories aren't frankly
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very useful or appealing. | think they probably --

they may or may not apply and be appealing in the
broad context of comercial services, comercial
w rel ess versus broadcasting, versus sone of the
ot her mmj or categori es.

Qur uses are driven by ot her
consi derati ons. First and forenost, we build
airplanes. W use a lot of spectrum W don't use
a |lot of spectrum but we have a |lot of spectrum
uses that support that enterprise.

Obviously the safety inplications of
those uses are extrenely high. On the other hand,
t hat does not make a giant market, and it seens to
us that the kind of giant market approach to
spectrum would be counter-productive, would be
destructive, to these kind of specialized uses that
actually are on the whol e adequately taken care of

under the existing system

Obviously, it could be better, and
everybody would Iike nore, and we are al
constrained in sonme way or another. But as we run

t hrough a wi de range of spectruminterests that we
have as an industrial conpany, none of this fits
our needs very well.

It is not clear that any of this would
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advantage those uses and requirenments ultimtely.
So while the existing system is certainly
i nperfect, and no one could possibly argue that it
isn't, it does serve a wide variety of needs to a
reasonabl e extent.

And a l|lot of users | suspect I|ike us
are not very favorably inclined to a grand
experinment that my inprove things and may not,
particularly for the specialized users. | think
you see that run through a lot of the coments in
t he docket.

MR. MARSHALL: I would like to nove on
to some nore policy related, and then we will pick

up a couple of nore of the questions that | see out

t here. Let's get one nore question to the panel
and then we will conme back.
Panel opi ni on: Do policies that nake

it easier to transfer spectrumto secondary markets
i nprove efficiency; and under what circunstances do

you think the Comm ssion should adopt or avoid

t hose kinds of policies? And we will start -- and
| hesitate to say, but we will start with M chael.
MR. FI TCH: No, actually from a

satellite perspective, we use secondary nmarkets,

and have for many years thanks to decisions by the
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Conmmi ssi on that enabled them

It works pretty efficiently. | guess
the caveat there is that it is -- that it operates
to a large extent between I|ike-situated operators
serving sonewhat consistent requirenents of users.

So it is a kind of mnageable universe in that
regard.

But we do take advantage of it, and
support its continuation as it stands now for the
satellite services.

MR. MARSHALL: Gerry.

PROF. FAULHABER: The FCC has been
nmoving in the direction of secondary markets, |ess
restrictions on use of particular bandw dths, band
managers, policies which basically create nore
flexibility.

And, you know, | am all in favor of
this. This is not quite rearranging chairs on the
Titanic, but it is the notion of saying taking the
present system and let's kind of nove it in a nore
mar ket - ori ented way. And obviously | am in favor
of that.

Some of ny nore aggressive econom st
col | eagues woul d say we are putting lipstick on the

pi g, but yeah, | sort of think this is okay. Sure.
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MR. MARSHALL: Let nme guess.

MR. W LKI NS: Obvi ously, we favor a
mar ket - based transaction system However -- |
mean, | am just kind of |ooking and maki ng notes as
speakers talk, and I think froma -- and again the
research that | guess we have conpleted in the | ast
few weeks, you know, the current FCC process is a
bit cunbersone.

It is an all or nothing situation, I
believe, and it requires conm ssion approval, and
with bilateral contracts. You know, you purchase
for the sane use. | think there is some issues
there that need to be addressed.

I think if you take into consider the
property rights, and the right to use for the
i ndi vi dual conpani es, and exanples that | would use
is let's say in the broadcast arena that there is a
sporting event.

And | was involved in a couple of
sp