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PROCEEDI NGS

(9:35 a.m)
M5. SEIDEL: Good norning. |'m Cathy Seidel
and I'mthe Deputy Chief of the Wreless Bureau. 1['d

like to wel conme you all to the Comm ssion's Boardband
Forum Today's forumw || focus on three critical

i ssues relating to broadband wi rel ess services.
Specifically, we'll talk a little bit about what

wirel ess broadband is, what wrel ess broadband will be
and, perhaps, nost inportantly, what wrel ess

br oadband shoul d be. W' ve brought together business,
technol ogy and governnent |eaders in what is sure to
be an open, informative and |ively discussion.

As outline in the agenda, today's forumw ||
be conprised of four panels, each of which wll be
noder at ed by one of our comm ssioners, each of whom
has graciously agreed to be a part of this effort.
These panels will explore technol ogi cal devel opnent,
consuner demand, barriers to further success and
expectations for the future.

To ensure a heal thy discussion, we have set
aside tinme for questions fromthe audience at the end
of each panel discussion. In addition to the panels,
we w il be setting up denonstration roons fromnoon to
5:00 p.m so that everyone can view sone of the key
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t echnol ogi cal devel opnents in the wrel ess broadband
space.

Wth the recent creation of the Broadband
Division within the Wrel ess Tel econmuni cati ons
Bur eau, under the able | eadership of Joel Taubenblatt,
t he Conm ssion's vision of wrel ess broadband
continues to devel op and sharpen. W believe that
this forumtoday will support and help informthe work
of the division and outline options for the Conm ssion
that will have a positive inpact on long-termwrel ess
br oadband devel opnent .

This point will be brought hone | ater today
by the Wrel ess Bureau's Chief, John Miuleta, who wll
fight his own uni que perspective of the wireless
mar ket pl ace and the strives the Bureau is nmaking to
pronote w rel ess broadband.

As many of you are aware, conducting a forum
such as this requires a heavy anmount of
behi nd-t he-scenes work. [|'d |like to thank the work of
staff in the Wrel ess Tel ecommuni cati ons Bureau as
well as the O fice of Engineering and Technol ogy for
the detailed work that was done to nmake this foruma
reality. Specifically, 1'd like to thank Chel sea
Fal |l on, who's probably running around here sonmewhere,
who has really been the primary organi zer for today's
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event and really has gone above and beyond the call of
duty to make today's event a neani ngful experience for
each of its participants.

Before we get started with our panel
di scussi ons, Chairman M chael Powell has agreed to
kick off today's events by discussing his vision for
wi rel ess broadband. As you know, Chairnman Powel| has
consi stently chanpi oned w rel ess technol ogy and
i nnovati ve broadband services in particular as a neans
to achi eve ubi quitous and affordabl e tel econmuni cation
services nationwi de. As chairman of the FCC, he truly
has his finger on the pulse of wreless broadband and
is singularly positioned to help ensure the continued
devel opment of wirel ess broadband for the benefit of
i ndi viduals, commercial entities, public safety
entities and the community and beyond. So, w thout
further ado, please join nme in welcom ng Chairman
Powel | .

(Appl ause.)

CHAI RVAN POWNELL: Thank you, Cathy. That
was a great introduction. She's not press agent.
Very ni cely done.

| want to the opportunity today to wel cone
all of you here to the FCC for this very inportant
forum on broadband and, particularly, the prom se that
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wirel ess holds for bringing the great benefits of
broadband to all Anericans. It seened to ne, wal king
in here today, | don't need any nore graphic
representati on of broadband than | ooking at our narrow
band security systemto get people into this room So
that's our own graphic representation of the val ue
that we're here to tal k about today.

We have been tal ki ng about, as a conmunity,
broadband for years now. The recognition of the
internet, the recognition of the prom se that it holds
for Arerica and world citizens everywhere, but, as we
nove into this year, we really begin to see the
intensifying recognition at all |evels of governnent
t he prom se that broadband hol ds for any nation that
hopes to remain conpetitive and gl obally significant
in the world of the informati on age and the worl d of
the future. And that recognition is punctuated by our
| eaders increasingly setting out anbitious goals for
this nation to reach

The President of the United States recently
t al ked about wanting broadband availability to al
Ameri cans by 2007, a truly bold and anbitious goal
that's going to be difficult to nmeet, but we're able
to meet. But it only will be net by the use of every
possi bl e tool in our broadband tool kit to get there.
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And it will be critical that wireless a major role in
our ability to provide these benefits to the American
consuner.

This is, as we often say, the central
comuni cation policy objective of the era. It's nore
than talk now and it's time for action and these
foruns are unique and inportant way to bring together
critical communities to identify issues, to devel op
solutions and highlight inportant questions for
governnment as it devel ops a spectrumpolicy that's
respectful and efficient and productive for the
br oadband goal s that we hope to achi eve.

It is becom ng nore clearly focused what the
benefits to a nation are of a constructive broadband
policy and a broadband success. The Anerican consuner
we have a sinple goal. W want to be able to provide
this critical plug into an information appliance in an
information age to every single American no matter
where that Anerican chooses to set up their famly and
live and to do so at affordable rates so that it is
sonmething that is for all of us regardl ess of our
soci odenographi c class. That issue has al ways proven
to be difficult and sonetines inpenetrable using the
technol ogi es of the past. For a hundred years, we
have haul ed copper wire over a nountain and through
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rivers and through valleys and over poles to try to
reach this objective using a single technology. But
that's what holds so nuch prom se as we nove into the
future. We're able to use other technol ogi es that

wi || make that chall enge nore addressabl e.

A satellite cares very little about those
denographic difference. Wreless can bridge distances
that wire line functions can't. Wreless has uni que
opportunities for interactivity and nobility that
ot her technol ogies don't. So, as we begin to sort of
put this together for consuners, we see wireless as a
critical conponent to that. | think, also, we begin
to recogni ze anybody who cares about the economc

wel | -being of their nation has begun to see the

critical value of investing in broadband
infrastructure and information technol ogi es.

The United States has been able to steadily
increase its global and its econom c productivity
al nost excl usively because of its continuing
willingness to invest in information technol ogi es.
| ndeed, | ast year the United States had extraordinary
productivity growh at the end of the year
attributable directly to our investnents in internet
and information technol ogies of the '90s. [If the
United States is going to maintain its ability grow

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo o A~ w N P

N NN N NN R R R R R R R R R R
g »h W N P O © © N O O M W N B O

its econony, | think the continued proliferation of
br oadband technol ogies with wireless playing a
critical part are key to that solution.

Productivity and growh are what we are
about to make our generation better for our children
and that's how daunting and inportant that task wll
be. And safety and security, as we all have cone to
be aware, in the post-911 world, we understand that
we're vulnerable. W're not blessed as nuch we once
were by geography. W can't take for granted the
safety and security that we've conme to enjoy in our
generati on and we understand that as an econony noves
into an information age, its dependence, its vital
dependence on critical information infrastructure
beconmes deepened and, as it becones deepened, indeed,
we becone both benefitted but nore vulnerable to
problenms in that network.

We have a historic opportunity as we
engi neer networks for next great era of communications
to be cognizant of the need for safety and security at
the front end of the engineering problem It's
i mportant to be thinking about first responders and
public safety now not later. It's inportant to be
t al ki ng about how to secure networks and encrypt them
and protect themfromthose who would rather do you
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harm or gain access to information inappropriately.
It's inmportant to have that up front.

To often, | think, in public policy, we
often are working on those things on the back end of a
depl oynment or we're bolting themon at the end. Let's
be cogni zant of themat the front end for the good of
our citizens.

Wreless, again, as | have said, is vital
And 1'Il put it this way, to ne and in nmy mnd, one of
the great ways to achieve the benefits that we're
tal king about is we can't rest on any single
technology. | wll give anyone a platformwho has a
br oadband platform who has the possibility, the
opportunity, the entrepreneurial spirit to bring it to
the market and bring it to deploy it to consuners.
This is not an agenda just for a phone conpany, just
for a cable conmpany, just for a big wreless conmpany.

It's also a formfor entrepreneurs and i nnovators and

radi cal creators of new goods and services. And it's
the Conm ssion's mssion to try to drive any platform
t hat can deliver these services and deliver them
effectively.

For 100 years, if | were to characterize the
great reqgulatory difficulty, it's because we al ways
had one wire. W had one wire to the home and because
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of that one wire you had enornous difficulties of

nonopoly control, bottle-neck facilities, the pricing
of those facilities, howto get that one wire to every
honme in the United States. W have a historic
opportunity here to not repeat that world. W have
t he opportunity for not one. W're clearly going to
have two, DSL and KL nodem are well on their well, but
the holy grail is when you get to three. Magica
t hi ngs happen in conpetitive markets when there are
three. Magical things happen when there is real
choi ce and pressures for innovation. And we are
| ooki ng. We want your poster up here for the third
great access and, indeed, the fourth or fifth for the
American consunmer. And we all know that wrel ess rest
somewhere there in that solution to bring that
conpetitive world and take pressure off the regulatory
environment for upgrading the market benefits that
t hat dynam c can produce and we're al ready beginning
to see it.

| don't need to catalog for this comunity
t he expl osive growth in everything fromW-Fi
technologies to wireless internet service provision
that is popping up in rural America, particularly, al
over the country. W're beginning to see greater uses
of wireless nobile broadband products such as EVDO
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comng into the marketplace. This is not science
fiction anynore. These are true comerci al
applications that are rapidly spreadi ng throughout the
mar ket pl ace. But, nore exciting, there are a nunber
of dramatic wireless technol ogies on the way. W see
creative uses OFDM w deband CDVA, wi -max, ultra

wi deband, products that just a few years ago

t echnol ogi es very few had every heard of now begi nni ng
to work its way through the comercial system and

begi nning to produce real products for consuners. So
the future is exciting, innovative and bright and we

| ook forward to wireless as part of that solution.

The FCC has recogni zed for years now t hat
spectrumis vital to realizing this vision and that it
had to have a bol der, nore enlightened national
spectrum policy. And, fromDay 1, we have been
wor ki ng very, very hard to change the traditiona
command and control approach that is not respective of
i nnovation, not respective of the need to nove
spectrumto its highest and best uses and to work
really, really hard to provide a spectrum policy
that's nmuch nore facilitating of nore platforns, nore
br oadband platform nore innovation, nore choice, nore
flexibility. Put sinply, our viewis that nore
spectrumnore flexibility and nore innovation wll
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equal nore broadband and a brighter information
| andscape and that's the core of our policy.

Just to nention a few of the big itens that
we' ve | ooked at and are | ooking at, Advanced Wrel ess
Services, just |ast year the Comm ssion allocated an
additional 9 negahertz that can be used for Advanced
Wrel ess Services, MDS and I TFS will begin working
very, very hard to develop new rules that will provide
| ess conplicated and nore flexible structures for MDS
| TFS band. W expect to rel ease these rules sonetine
this summer.

The 70, 80, 90 gi gahertz bands, the
Conmi ssi on has established innovative framework for
all owi ng commercial use of spectrumin those bands.
24 gigahertz, the auction of spectrumlicense and the
24 gigahertz band that can be used to provide a range
of fixed broadband services is going to begin on July
28th. W have pronoted the use of secondary markets
for people to have nore comrercial flexibility in
obtai ning spectrum and al |l ocati ng spectrum

In our world of inportant order, we're
wor ki ng on specific solutions for rural America.

W' ve pronoted nore unlicensed spectrum and recently,
in particular, in the 5 gigahertz band and we're
wor ki ng very aggressively on new technol ogies |ike
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13
smart radio that will provide really new and creative

technol ogi cal solutions to spectrum scarcity and can
open up nore possibilities.

So the bottomline is all the raw materi al
is there. The recognition is there. The
understanding of its inportance has begun to gel. Now
all there is the easy part of actually making it
happen and that's what this forumis one small part of
to bring the stakehol ders together who know how to
make it happen and to | eave this roombetter than we
found it this norning and, hopefully, in a few years,
we' |l be | ooking back quite proudly of our
acconpl i shnments, knowi ng that we put the country and
the world on a better, nore conpetitive footing and a
worl d that our children will enjoy for many years to
cone and I'mexcited to be a part of it, excited to
have you here and want to thank you for your service.

Thank you very nuch

(Appl ause.)

M5. SEIDEL: Thank you, Chairman Powel | .

In a nonent, we'll get underway with our
first panel and 1'd like to invite the first paneli st
to conme on ahead and take a seat here. And, while you
do that, I'll mention just a couple of housekeeping
itens.
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First of all, and, perhaps, nost
inmportantly, there is an overflow roomwhich is in
TWCA88 and | think there are signs outside that point
you in that direction for fol ks that may be standi ng
or may not have a seat.

The format for the panels today is that the
noderator will give each panelist five mnutes to
i ntroduce thensel ves and their conpany or organization
that they represent. Follow ng the introductions,
there will be an informal, noderator-|led question and
answer session for approximately 30 m nutes.

Following that, the floor will be opened up for 10 to
15 m nutes of questions fromthe audi ence and there
are speakers placed throughout the room for that

pur pose.

Wth that, 1'd Iike to wel cone
Conmi ssi oner Abernathy and our first set of panelists.

Thank you.

COWM SSI ONER ABERNATHY:  Thank you very
much. As the Chairman spoke so eloquently this
norning, this is an opportunity for us to | earn even
nore about wirel ess broadband services, what's going
out there, what technol ogy is doing and what we shoul d
be doing better. But, first, | want to thank everyone
for attending today's forum both the speakers and the
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folks in the audience. |It's just another mechani sm
for us to try and figure out how we regul ate a
technol ogy that's head and shoul ders above how fast
t he governnment can act.

So what we're trying to do is get a handle
on that and understand where we can add val ue, where
we woul d sinply be standing in the way and we shoul d
step back. This first panel on wrel ess broadband
technol ogy, it serves as a baseline for all of our
further discussions that we will be having throughout
today's forumand this is because technol ogy and
consuner demand, not regulatory policies, should be
what drives the marketplace. And |I'm excited about
t he i nnovative technol ogies that are appearing in the
market. |'m hopeful that we can craft a regulatory
framework, continue to work on a regul atory franmework
that will incent further devel opnent and depl oynent of
br oadband w rel ess services to Anerican consumers.

So far, what we've been able to do, as
outlined by the Chairman, is we've enbraced broadband
wi rel ess by making additional unlicensed spectrum
avai | abl e for unlicensed devices, allow ng nore
flexibility for licenses and the types of services
that they can provide, initiating a proceeding to
create rules for broadband over powerline and
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examning rules that would allow nore efficient use of
t he spectrumresource. These are our first steps.

What |'m hoping for today is to hear nore
fromour panelists about their views on where the
technol ogy for wireless broadband is taking us, what
consuners expect, what they want that they don't know
t hat they want, and already w rel ess broadband
services is changing our lives by providing services
such as nobile access to nmedical information by
enmer gency personnel, any tine, any place access to
data services and inproved comuni cations for public
safety. So we're already seeing significant, dramatic
changes in how we live our lives as a result of
br oadband w rel ess services.

So, with that, I thought I'd go ahead and
i ntroduce each of our panelists and provide themwth
a fewmnutes to tell us nore about thenselves, what
they' re working on, why they've been involved in this
area and then we'll nove on to a question and answer
sessi on.

So I think dowmn at the very end we have
Pierre de Vries of Mcrosoft. He's the CIQ Chief
Technology O ficer. They've created this great
m crosoft home that |'ve seen and we'd | ove to hear a
little bit nore about your background and what you're
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up to.

MR. de VRIES: Conm ssioner Abernathy, thank
you very much

Good norning | adies and gentlemen. |It's
al ways an interesting question, what's a software
conpany doi ng here in our comruni cations environnment?
And the vision that we have, the dreamthat we have
is for affordabl e connected conputing for everybody.
And you can see the conputing part is sonething where
we would like to contribute by providing a platform
by providing applications, but it's not sonething that
we can do on our own by any means.

W work with people who provide the
equi pnent, the hardware. People who provi de ot her
services. People who actually provide the
connectivity and we're very excited by the prospects
of wireless. It's a way of providing connectivity as
the Chairman said. 1It's another choice that people
wi || have and there have been a lot of investnents and
a |l ot developnents in this area, broadly speaking, in
three places. The technol ogy keeps inproving. The
technol ogies |ike OFDM the inprovenent in online
sites connectivity for consuner wrel ess broadband.
It has been very inpressive to observe over the | ast
10 years.
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The conpani es keep investing. There are

peopl e who are entrepreneurs who start new conpani es.
They get funded by people who want to create new
busi nesses and that is continuing and exciting. And
the third thing is that the regulators, the FCC, is
nmovi ng aggressively to create the environnment for this
and 1'd like to thank the Comm ssion for inviting us
and for setting up this conversation.

Those three things that | nmentioned are,
t hi nk, the golden triangle of new innovation, the
three things that one has to get right. You have to
get the technology right. You have to get the
busi ness right and you have to get the policy
framework right and we need to see investnent and
progress in all of those.

M crosoft's investnments are mainly in the
t echnol ogy space where we're working to create support
in our operating systens and applications that run on
top of that use broadband connectivity and nake sure
that custoners can use new technol ogies that are
energing. We're also investing tine and effort in
st andards organi zati ons because it's very inportant to
create the environnent and the | ow cost through doing
st andar ds.

If I think about what the future is like for
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this space, it doesn't feel to ne as if we've nailed
it yet. In a way, we wouldn't be here today if we'd
nai |l ed broadband, but we're noving in a spiral. W
keep inproving. Wen | think about what really
remains to be done, |I'mguided by the entrepreneurs
that 1've spoken to and the business nodels that |'ve
seen. And, when | think about consuner wreless

br oadband, there seens to be three things that really
drive the nodels. The first is the custoner's prem se
equi pnent, the cost of the custoner's prem ses

equi pnent. The second is the subscriber acquisition
cost and the third is the cost of spectrum

Now, if we think about the customer prem ses
equi pnent, the cost keeps com ng down thanks to
Moore's Law and the innovation and the invention by
peopl e who are buil ding things.

Subscri ber acquisition cost is a tricky one
because that depends on a variety of factors. How do
you get your marketing out? |If you send out a flyer,
do you advertise in the city? And you get |eads, can
you actually provide service to everybody who picks up
t he phone and says, yeah, | want this service? That
actual ly touches on coverage and range. And anot her
factor in subscriber acquisition cost is, do you need
to have a truck go to the house and install an outside
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antenna. That adds about $250. Again, that's a

coverage question and that's why spectrumis an
i nportant part of this.

| don't want to pre-judge the conversation
we're going to have later. W only get a five-mnute
head start before the hounds get released, but | think
some of the issues that are inportant in ny mnd for
spectrumis that we need a m x of spectrumin order to
boot strap these busi nesses. There needs to be
spectrumat 2.5, 3.5. But there also needs to be
spectrum bel ow 2.5 gigahertz in order for conpanies to
get goi ng.

Bel ow 2.5 gigahertz is code. |It's code for
700 and, therefore, there needs to be progress -- and
there's a lot of work going on in this building and in
many ot her pl aces about accelerating the transition,

t he broadcast spectrum and allow ng agile use of
radios in that spectrum VWat wll we do with that
spectrun? | think it's good to have a m x of |icensed
and unlicensed usages for a variety of reasons.

And, also, last but not |east, to nmake sure
that we have gl obal alignments. The FCC and the NTIA
of industry did an amazing job in the | ast couple of
years with ultra wi deband and with the 5 gigahertz
allocation to ensure that the U S. remains the | eader
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in these technologies. But one can only do that with
a col oni zati on of business, technology and policy and
that's what | ook to this group to contribute to.
Thank you.

COWM SSI ONER ABERNATHY:  Thank you very
nmuch.

Next we have Guy Kel nhofer, who is the CEO
of NextNet Wreless and this is a conpany that is an
i ndustry | eader in broadband w rel ess access. Thank
you for joining us and we | ook forward to hearing from
you.

MR. KELNHOFER: Thank you,

Conmi ssi oner Aber nat hy.

|"d like to thank John Muleta fromthe
Wreless Bureau for the invite to speak before you
t oday.

Let nme tal k about our vision. |nmagine
getting on a plane in Montreal, Canada and getting off
a plane in Rio de Janeiro and having an device that
fits inside your briefcase that allows you
i nst ant aneous voi ce and data conmuni cations, including
vi deo stream ng, voice over |IP and ASL and DSL speeds
and better? That's here today. That is our vision.
That's we've created. Imagine like M. de Vries said,
the need to -- to elimnate the need for a truck roll,
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the need for software in your conputer, the need for

multiple visits fromthe cable guy. It's here today.

We' ve spent four years developing this
technol ogy. W' ve been selected three tines for
nati onal enpl oynent, including Canada, Mexico and
Brazil. As Chairman Powel| said today, the vision for
this technology is the ability to deliver very secure
conmuni cations at very high speed. |[|nmagine driving
150 kil ometers per hour in your car and being able to
downl oad mul tiple sessions over the internet. W're
doi ng that today.

This gives us the ability to conpletely
change the econom cs for public safety 180 degrees.
As Chairman Powel | indicated, after the changes of
post-911 that's a preem nent that broadband w rel ess
technology find its nitch within the security
applications. W have the ability to change the
econom cs today. We're going from uni band public
safety to broadband public safety. The ability to
deliver to police over 9 percent of the dollars in an
actual solution and still spending that noney for
software for spoofing conpression, TCP application
spoofing and everything that is required by now.

One of the challenges we face as an
industry, first and forenost, is the MPRMthat sits
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before the Comm ssion today and the speedy resol ution

for that MPRM W all are hopeful that the result

will relieve enough channel bandw dth to still be able
to deliver broadband services regardl ess of nodul ation
techni ques we m ght use, whether that be 4 quam 16
guam or 64 quam If the pipe becones too narrow, the
benefits of broadband are lost. So that is one of the
important things that we need to really focus on today
as far as what happens in the inperium

The second and nore inportant thing is
novenment with the major spectrum holders. As we've
said, we've managed to be sel ected now for both Canada
and Brazil. And what's happened in the U S. has been
a very unique situation where, instead of waiting for
t he 600-pound gorillas to nove, there's been a ground
swell of small communities, rural communities that are
interested in depl oying broadband and they're
interested in doing it over a |icensed spectrum
because of the problens associated with unlicensed
spectrumw th the noise floor, interference --
potential interference comng on line.

These communities are struggling to keep
their econom es strong, to keep their econonies
vibrant. They're struggling with issues |ike
depopul ation. W're deployed in six cities today
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across lowa. lowa has suffered from depopul ati on.
lowa is | ooking for any solution to keep their
econom es vi brant and strong. W see the same things
in New Mexico, in Mchigan, in Mnnesota, in Texas, in
Arizona, in other states where it applied today. Al
communities are | ooking for a solution. They're

| ooking for |eadership. They' re |ooking for a way to
keep their popul ation stable and grow. And, for that,
t hey need access to the internet. They need
alternative solutions other than what are avail abl e
out there today.

Finally, as we nove forward, there's the
i ssue of standards. We believe very strongly in the
st andards process and we believe that's one of the
ways in terns of Mdore's Law and the econony of skil
will be able to drive pricing dowmn within the
mar ket pl ace. Fromthat standpoint, we have driven
very, very closely to follow the Wnmax standard and
ensure we are going to be interoperable now and in the
future and we stack up very closely today in that.

You can pass the 802.16 or 802.20. W're
nearly there. W're OFDM Qur air link is TTD. CQur
capacity is 12 negabytes over the air. W have the
ability now, which is a separate standard from 16
which is actually 20. So we think standardization is
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inmportant. We think that's another key driver in this
space and we think it's inperative that all of the

vendors drive towards interoperability in the future.
Thank you very nuch

COWM SSI ONER ABERNATHY:  Thank you very nuch
and t hanks for com ng.

Next we'll hear from Margaret LaBrecque and
the Wmax forum She's chair of the Regul atory
Taskforce. And, in response to sone of the concerns
j ust expressed by Kel nhofer, she's been working on
interoperability in standards. So, Margaret, wel cone.

M5. LaBRECQUE: Thank you, Kat hl een.

Well, fromthe perspective of Intel
br oadband access is w thout question the nunber one
driver of demand for our primary product, which is
m croprocessors. Therefore, it's very natural for us
to be interested in broadband w rel ess access,
br oadband access in general.

Certain business are based upon val ue
manufacturing. It costs Intel upwards of $40 million
to create a single generation of a single chip. The
avai lability of cost effective production to
manuf acturers of broadband wi rel ess access systens has
been a huge issue in this industry. W believe it's
been the primary -- one of the primary issues hol ding
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this industry back. |If we do some sinmply math --

although it may cost Intel $40 million to devel op and
mar ket a chip, if you' re devel oping your own chip, you
may be able to do it for 15 or $20 million if you can
only use it yourself void of a global standard in
pl ace.
I f you sell 200,000 units of your product in
a year, which for this industry, which has been driven
by innovative conpanies, such as the ones here today,
$200, 000, historically, would have been a good unit
run for a year. Divide $20 million by 200,000 and
you' ve just added $100 to your cost of your system
You know that by the tinme this systemends up in the
consuners hands, typically, it's atw to three X
increase in price. So you just added 250 to $300 to
the price the consuned system neaning you have | ost
t he chance for explosive growmh in this industry.
What's necessary for Intel to be involved in
this market is a global standard and we see that in
| EEE 802.16. Sone of you may be famliar with the
|EEE. |If you're not, sone of our favorite technol ogy,
internet, is 802.3. W-F is 802.11. So, we feel
that the IEEE is a very credible, global standards
body to back this effort. But a standard itself
doesn't buy you nmuch because any vendor can say
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they're conpliant to the standard and w thout a body
like the Wnmax Forumto actually certify that they are
conpliant, it won't be a benefit for service providers
of the operators actually deploying this equipnent.

The key litnmus test for conpliance to the
standard is that you are actually able to interoperate
wi th anot her vendor's equi pnent. What that neans for
the service provider is that they can m x and match
equi pnent within their network fromdifferent vendors.
When you know that there's ability to m x and match
st andards based technol ogy is what made the PC
industry take off. [It's what nade the internet take
off. It's what nmade W-Fi take off and it's what wll
make W nmax take off.

' m pl eased to say that the Wnmax Forum has
over 100 vendors today, 100 menbers today, which
about 40 are system manufacturers. These
manuf acturers ship well over 90 percent of al
br oadband wirel ess access equi pnent that's shipped
today, of course, this is pre-standard broadband
Wi rel ess access equi pment. They have depl oynents in
over 130 countries. So it's my belief that we have
t he question, the nmonmentum for building the forumto
take this industry to the next |evel.

As we know, anyone involved in hi tech knows

Heritage Reporting Corporation
(202) 628-4888

27



© 00 N oo o A~ w N P

N NN N NN R R R R R R R R R R
g »h W N P O © © N O O M W N B O

28
that it's globally conpetitive and it's really not

possi bl e to survive unless you can conpete on all the
rel evant vectors and one of those key vectors is the
avai lability of spectrum good spectrum Not al
spectrumis equal. The U S. has been a progressive

| eader in the area of |icense exenpt spectrum and, of
course, this is why W-Fi is so successful today.

W max operates in both licensed and |icensed
exenpt spectrum And, therefore, not only are the
efforts that have happened to gain nore access to
i cense exenpt spectrum very beneficial for us, but,
al so, the efforts to gain access to nore |icensed
spectrum for broadband w rel ess access, especially, in
| oner frequency bands, this is a huge benefit. As an
exanpl e, 700 negahertz, you may need 1/10th the nunber
of base stations that you would require at, say,

2.5 gigahertz. This is a huge cost advantage.

If you're going to really roll this
br oadband wirel ess access out globally in a cost
effective manner, we nust have access to good
spectrum  Thank you.

COWM SSI ONER ABERNATHY:  Thank you very
much, Margaret.

And now we will turn to Brian Markwalter
fromthe Consuner Electronics Association. He's
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Senior Director of Technol ogy and Standards, which

we' ve been tal king about and he's been working in many
different inter-industry venues on behal f of CEA
Thanks for comng today. W look forward to hearing
what you have to say.

MR. MARKWALTER  Thank you.

Well, 1I'm happy to be here on behal f of
Consuner El ectronics Association. Qur mssion is very
sinple. W pronote growh to the consuner technol ogy
industry and, as a result of that, we've grown
phenonmenal |y, actually. W have now nore than 1500
corporate nenbers that represent every aspect of
consuner technology -- audio, video. And the things
that are inportant in this area, both wireless or wire
I i ne conmuni cations, information technol ogy, hone
net wor ki ng and our conpany's also sold every part of
t he food chain of the consuner technol ogy cycle, the
desi gn, devel opnent, manufacturing, retail, service,
and installers. W have virtually every part of it.

It's a $90 billion industry in the U S. and
we produce and sponsor the International CEA. |'m
sure many of you have been to it. It's quite a sight
to see and the Conm ssioner's been there. It's a very
interesting invent. |It's eye candy for those who
enjoy this kind of stuff. But, nore inportantly, the
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profits that are made fromthat show are funded back

into work to grow the industry, to fund things |ike
trai ning, technol ogy and standards, advocacy work and
policy work. So, CEA has had a |long history of
working with the FCC in many bureaus and departnents.
W work with OHE, with Wrel ess Tel econmuni cati ons,
wi th your Consuner and CGovernnment Affairs and
Strategic Planning and Policy bureaus. So this is
famliar territory for us. | suspect sonebody is over
here every week or so dealing with various issues.
Now CEA, in ternms of what we do outside of
pure regul atory work and interaction with the FCC, we
conduct training. W mght get to that |ater on,
perhaps, in questions. |'mnot sure we've touched on
t hat subject just yet. W also, sonewhat in response
to the increased activity of the FCC, | suppose, in
dealing with spectrumissues, we created a spectrum
policy taskforce under our Governnent Affair Counci
that we use to devel op our industry position by
tal king to menber conpani es and we have since | ast
year added a technical to advise themso that our
filings can have both a technical and a policy
conponent to them because these are very conpl ex
issues we're getting into now, especially, was we try
to maxi m ze use of spectrum
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W are, and |I'mactually very happy, so far
all three speakers have nentioned a pro-standard
stance. W're actually an ANSI accredited standards
organi zation. | suspect the only one on the sessions
today. So we devel op standards. Now we are not a
primary devel oper of wireless standards. Certainly,
CET is immnent in that area in | ands and nman
technol ogy and others in other areas.

But one of the things we do is take those
standards and then apply themin consuner technol ogy.

In fact, we have a program going on now in one of our
groups that -- it's kind of a two-phase program where
we' re | ooking at how to conpare the various wreless
| and technol ogi es agai nst the needs of the consuner
el ectronics industry. So it's nore of an anal ysis and
measur ement appr oach.

These technol ogi es are devel oped and
standards are created through a conpl ex, sonetines
difficult, process. But what's interesting, seeing
how wel | they work, particularly, for things like
vi deo applications. You'll probably notice we do a
pretty good job of IT applications, but we haven't
real |y addressed all the consuners connectivity
probl ens just yet.

W also, | think, if you |look at our
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i ndustry and how things are done, and this certainly

aligns, | think, with what Pierre and Margaret said.
Qur industry is on a constant search for these w nners
and it's an expensive process for one and one that

t hey undertake in search of ongoing products to
introduce into the market. But what you'll see is
that, typically, new technol ogi es energe as separate
devices as you would notice with wireless | and cards.
And then you get sone integration in the platform as
we've now seen with |aptops where it's integrated into
the platform And then, ultimately, you get sone what
| would call cross-over integration where you get, for
exanpl e, cell phones and W-Fi being integrated
together and that's an interesting phenonenon and one
we see repeated.

Now t hat does tell us certain things about
how we need to think in a regulatory sense. One is
that it's increasingly inportant for us to consider
gl obal aspects. | think this is a point nmade before
that you have to sell a lot of things and markets are
gl obal now, so we need to think about whether these
t echnol ogi es can be deployed worldwide. [It's very
inmportant to be able to recoup the cost of the
t echnol ogy and sem conduct or devel opnent .

There are many failures and, for the nost
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part, we don't hear a | ot about the failures and the
conpanies try a lot of different things before they
get the winners. And, actually, the FCC has done a
fantastic job of creating fertile ground for that
experimentation. The unlicensed devices are all owed
to operate on a non-interference basis and the work
that's gone on recently is very commendable. It's
kept us very busy, but it's great for us to see the
attenpts to really open up spectrum and nake it
avai l abl e for consuner technol ogy devices. Thank you.

COWM SSI ONER ABERNATHY:  Thank you very
nmuch.

Now our | ast speaker is David Reeder from
Airspan Networks. He's the Vice President of Sales
and he does broadband w rel ess access equipnent. It's
a key part of this entire puzzle. W can have all the
research. W can have all the spectrum W can have
| ots of equipnment on the shelves and then it can just
sit there. So the next piece is, how do you bring it
to the consunmer and how do you nmake it an integral
part of their daily lives? So thank you very nuch
Davi d.

MR. REEDER: Thank you, Conm ssi oner.

| appreciate the opportunity to be here, of
course. Airspan Networks is a global supplier of
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br oadband wirel ess access equi pnent. W started in

1992, '93, predomnantly dealing in the international
mar ket s because, again, the spectrum question. W
have the majority of our products deployed in the 3
and 1/2 gigahertz internationally with sone | arge

nati onal deploynents, mainly, being in the rural

mar kets again, fitting the need where broadband is not
met today in places |ike Ireland and New Zeal and and
Asia Pacific and Afri ca.

We are excited to see our entire industry
grow rather significantly over the |last few years. As
a public conpany, we're certainly watching and waiting
for the expl osive growmh opportunities and | think
we're starting to see that now. You know, projections
for our conpany are to be over 100 percent increase in
sales fromlast year. So we're very pleased to see
this growth in our industry now.

The chal | enge for our conpany has been, as
we' ve been focusing on international markets, is how
and when to break into the U S. market? The chall enge
of available license spectrumfor broadband w rel ess
access, fixed wireless access has been one that we've
been working on and | applaud the FCC s efforts in a
couple of key areas. It's really helped us start to
break into U S. One is the secondary market for
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spectrum allowing other folks to get a hold of that

spectrumand use it in the areas that they want. The
other idea is to use or lose it so we don't have
peopl e just squatting on spectrum That's really
initiated a lot of the efforts that we've been working
on depl oyi ng equi pment into.

So the challenges that -- if | agree with
all the comments that have been said here and | don't
want to repeat. If | bottomline it for nyself, in
our conpany, | see that, again, CPE cost and the
spectrumto work are the issues that we're dealing
with today as far as seeing this explosive grow h.

W were very pleased to see the 700
megahertz license go to market and we took a very
aggressive stance in getting products to market very,
very quickly. And | would say right now that's the
| argest driver froma product technol ogy spectrum
perspective that Airspan has in the U S. right now

The chal | enges that we run into when we
start talking with operators about depl oyi ng broadband
Wi rel ess access are the bal ance between avail abl e
spectrum unlicensed spectrum say, in the 5.8
gi gahertz where there's |lots of good spectrumto use.

The chal l enge is being that the spectrumlends itself
very nmuch to a line-of-site application. So the
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desire to use sone |lower than 1 gigahertz, 900

megahertz, for exanple, is very, very high. W see a
tremendous desire to use that spectrum W also see a
t renmendous amount of interference when we try to start
to deploy in that spectrum So the 700 negahertz
really kind of excites us and there is the issues of
i censed spectrum which the target market for Airspan,
hi storically, has been the tel ephone conpanies, the
traditional |LECS and the CLECS and R box, both here,
donestically, and around the globe. And the
chal | enge, of course, in the unlicensed space is can
guarantee a long-termservice in that unlicensed space
and what protection do | have and the chal |l enge that
there are unknowns in ternms of going forward and
investing in that infrastructure is hard for these
guys to swal | ow.

So the idea of opening up nore spectrumin
t he 700 negahertz band, just froma pure physics point
of view, lends itself, again, very well to very large
footprint and al so non-line-of-site. Yes,
non-1line-of-site can be done in the higher
frequenci es, but, as we've already discussed, the
chal | enges increase rather dramatically.

So, anyway, Airspan is pleased to
participate in this discussion. W're nenbers of the
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Wmax Forum We're very nuch pro-standard. So, den

you can add us to that list of yours that you' ve got
going. And we see that noving towards 802.16, both
the D and E standards, the fixed and the nobile
standards and the W max Forum ki nd of pushing that to
market, we'll call it, not just be a technol ogy
standard, but al so pushing themto market, hel ps solve
that CPE cost issue and does help drive kind of the
spectrum problemin terns of -- | think the 802.16
body chose a very robust technology platform the OFDM
platformthat Guy nentioned, to get as many
technologies in the non-line-of-site environnment as
possible. And, clearly, we're not going to see the
real explosive growth until we see very | ow cost CPE
that's in a non-line-of-site environment as Pierre
menti oned as wel | .

The truck roll is certainly doable and we're
working with |ots of conpanies that are depl oying that
nodel today. But, in order to get to the mllions of
subscri bers per network as opposed to tens of
t housands or hundreds of thousands as we have today, |
think those are sonme of the challenges that we still
have to work through

COWM SSI ONER ABERNATHY: Great. That gives
us a bit of a background of what fol ks seemto be
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tal king about today. It sounds like, if | were to sum
this upalittle bit, nore spectrum Al though, |'ve
never heard any demand for |ess spectrum So, just
understand, that's terribly original, but nore
spectrumand it sounds |like both |icensed and
unlicensed, interoperability, nmeaning gl obal
standardi zation, m x and match equi prent with the
recognition that we really are tal king about a gl obal
market, particularly, when we're trying to drive down
the prices of the equipnment so that it's available to
nore people, both urban and rural.

And then, finally, the cost of the
equi pnrent, the CPE. How do you get the scal e and
scope and how do you drive the technology in such a
way that you still recover all of the research costs,
but then you bring it down to a point where you can
really bring it out to large groups of users gl obally?

And | guess the first question |I'd pose to
all of you is, how do we technologically -- we've been
trying to crack this nut for a while and it sounds
i ke we've junped sonme hurdles recently. It sounds
i ke the equi pnent is new and we resol ved sone of the
probl ens where there was an of f-the-shelf equi pnent
for sone of the first users. And we saw three years
ago a nunber of fol ks headed down this path, a nunber
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of themwent under. There didn't appear to be the

robustness. The equi pnent didn't appear to be there.
What' s happened over the last two to three years
that's nmade the difference? Were are we when it
cones to the technology, the viability of the
technology and the reliability of it that's really
changed, it appears to ne, nmaybe over the couple of
years? And | throw that open to anyone.

MR. KELNHOFER: |I'mgoing to try to answer
that. What do carriers want, and | believe David was
addressing sone of those issues. But, if we're
t al ki ng about |LECS or even CLECS, why has the
technol ogy changed? |It's absolutely mandatory if
you're going to get this out into a |arge consuner
mar ket, whether that be Soho or even nedi um
enterprise. But you have to be able to deliver a non-
line-of-site solution

So what's the first key thing that changed
in technology? The actual ability to deliver true,
non-line-of-site, no truck roll, as | said earlier.
This is really ILECS major carriers want to see. They
want to elimnate truck roll. Well, it's gone today.

The need to have direct line-of-site, hence, the need
to put an antenna on the subscriber prem se. Well,
that's gone today. That's al so gone.
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Secondly, the ability to deliver fixed

service, but the ability to deliver nomadic
portability. The ability to take a device not yet
enbedded in the conputer, but, hopefully, in the
future, as Margaret was speaking to, that woul d becone
reality. But today, they actually take your device
and put it in your car, put it in your briefcase, get
in a plane, fly to another city if that service is
available. As | often remind ny team you can't tie
your cable nodemto your car and down the road at 175
kil ometers per hour. But you certainly can do that
with the technol ogy that's avail abl e t oday.

So, fromthat perspective, | think those are
really the key features that have changed the
| andscape. Thank you.

COWMM SSI ONER ABERNATHY:  Margaret, nmaybe you
can add to the discussion. This idea of noving
seam essly, are we there yet? Can we, in fact, nove
from say, a W-Fi network to wide area cellular
network or wireless to a wire land platform | had
heard years ago, 10 years ago there is a vision of a
smug phone that would naturally seek out the | owest
cost reading and, if satellite was your only avail able
technol ogy, it would go satellite. But, if it could
go cellular, it would seek out cellular or |and line.
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Are we there yet and how fast are noving in that
direction?

M5. LaBRECQUE: Well, | would say that we're
not there yet, but the efforts are in place to take us
there. And, actually, they've been in place for the
| ast several years. |Intel and other conpani es have
been working to create a seaml ess infrastructure
between W-Fi and 3G seanl ess hand-off, a common way
to authenticate users. W' ve been doing it through a
nunber of gl obal standard bodies, including the I TU
and the | TEF.

Now, when we tal k about Wmax, the 3G often
we' re tal king about what's known as the air interface,
which in the seven-|ayer network nodel, OSI nodel
that's layers 2 and below. What we're tal ki ng about
when we're tal king about a seanl ess roam ng
infrastructure is abstracting |layers 3 and above so
that any air interface, whether it's W-Fi, Wmax, 3G
can bolt into a conmmon infrastructure fromroam ng and
hand- of f .

Now, locally, we saw this work between W -Fi
and 3G about three years ago. So we're on the way.
And it's our expectation that we will be able to bolt
Wnmax into that same infrastructure. W certainly
woul dn't want a service provider who, perhaps, is a 3G
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service provider for nobile voice and wants to add a
W max network for high-speed data, assuming you really
want themto have to have two billing systems. So |
woul d say that we're a few years off, but we're headed
in that direction.

COW SSI ONER ABERNATHY: Ckay. Thank you.

Well, then that |eads to the next question,
| think, for Peter and probably Brian and | think you
brought this up, is we'll have this very smart, very
useful equipnment and then it won't work. So what do
we do about the training or the ability to take this
into mass market deploynent to fol ks who don't have
the ability to take classes on howto use it or howto
fix it or howto nmake it work? And how do you devel op
it in such a way that it becones as friendly as, say,
a wreless phone that still today a | ot of people just
use for voice because they haven't quite cracked the
nut about all the other services. And, yet, you want
themto want these other services. You want themto
start using all these other applications, but we need
it to work.

MR. de VRIES: Yes. |I'Ill leave the training
comments to Brian. | think, in ternms of the user
experience, the catch phrase that | hear anmongst ny
conpany is it just works. That's what we have to get
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to. It's actually very hard to denp when it just

wor ks because there's nothing to see. And so | think
the reason why we're tal king about this is we're not
there yet. | think there's been a |lot of work, and,
again, 802.11 and W-Fi has been a good test bed for
us. If you flip open your |aptop these days, it's a
| ot easier to just associate with the hot spot.

There's work bei ng done between service
provi ders and software providers and hardware people
around how you can associ ate automatically with the
service provider of your choice. So those things,
ultimately, for the consuner, need to be part of a
i nvi si bl e experi ence.

The ot her question, though, | think is, in
terms of "it just works" | think it touches on the
range of devices you nentioned or the uses you
menti oned, Conmm ssioner, was it the diversity that is
going to be inportant here. One of the questions --
peopl e say, well, what's going happen with all these
standards? The great thing about standards is that
there are so many of them

(Laughter.)

MR de VRIES: And | don't think that's
goi ng to change because, increasingly, as we becone
nore sophisticated, we're trying to solve nore and
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nore problens for custoners of a whole variety of

sorts. But, at the sane tine, the requirenents, in
terms of the spectrum are diverse, too. And | think
what you may be hearing, at |east, on this panel is
that we need a diversity of solutions. 700 is good.
It's not the only thing that's required. A higher
frequency spectrumis good, too, for consunmers because
that's what you need to get capacity. |If you want to
provide really high band wi dth service, you need high
frequencies. But, in the same way that the cellular
conpani es, when they started years ago, started in

| ower frequencies with a few towers serving a few
peopl e and then noved to smaller cells, higher
frequencies. W need to do the sane things in order
to provide affordabl e connected conputing to

ever ybody.

MR. MARKWALTER:  Nobody seens to be taking
up training here. And we've, | guess, just out of
need, and this has conme up, both in discussions,
particul arly, about HDTV and why people don't
understand it and what's happening to adoption. But
we see it in every part of our industry. And CEA
ended up creating online training, a facility called
CE Know How.comand it's targeted our retailers to
help train sales people to be able to explain the
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things they sell. Manufacturers nmake a vali ant
attenpt at providing training materials into the
retail channel, but it's not sufficient in many cases
and the staff in sone retail environnments -- you know,
there's a ot of turnover. There's nothing new about
it and the products in technol ogies are just
tremendously conplicated. You can't talk about the
things that make it all work and the consuner doesn't
want to know about it either.

We al so do things related to what we cal
t ake-honme rating progranms to help identify how ready
this mainly in the installer and information
t echnol ogy honme networ ki ng kind of market, but how
ready the honme is to accept broadband and IT services.

But, you know, we're sonetinmes our own worse eneny in
this process of searching for winners. W go through
alot and we may be a little bit of a victim of
Moore's Law in this case. W can do many, many things
in these platforns and very snall device now and we
search around and sone conpanies get it right.

And one of the interesting parts is that
manufacturers tend to reserve that area for thensel ves
and for their differentiation. W're full of
contradictions in our industry where we want standards
so that we can get enough volune to make the
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sem -connector and depl oynent sheet, but we want to be
able to differentiate on what's left, which is
typically useability and user interface. So it's
never easy and we have a lot to do on training and
useability. | think our industry works hard at it and
it actually getting better at trying to cooperate on
the useability aspects of it.

MR. REEDER  Just a couple of quick comrents
on that.

COW SSI ONER ABERNATHY:  Sure.

MR. REEDER: As manufacturers, we use foruns
such as the Wrel ess Communi cati on Associ ati on where
they bring operators and vendors together to discuss
these kind of forunms and these type of issues. And,
clearly, as a manufacturer you have to get your hands
dirty. You have to be involved in the depl oynents
over very large scale networks with tens of thousands
of subscribers to understand what those issues are in
terns of, okay, when this shows up in one's honme, how
do they turn it on, plug it, use it? And so, the push
back fromus |I think very good. The comunications
that we're getting back fromthe operators saying this
is what we need. W need your help to get there.
We're working on our part on the manufacturing side to
do that as well.
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COWM SSI ONER ABERNATHY: That's great. And
this then | eads nme to believe, based on everything
you're saying, we're working on standards. W're
wor ki ng on equi pnment. W' re getting spectrum out
there, yet, we continue read that, according to
various studies, that the U S. is ranked relatively
| ow conpared to other countries when it cones to
certain neasures of international broadband
availability.

David, | know that you nentioned you' ve gone
into other countries and have only recently entered
the U S. market, too. So how are we doing? Are we
really behind or are the neasures just different for
the U . S. as conpared to other countries? And, if we
are behind, what nore can we do short of making it
free to everyone. Short of that, what nore can we do?

David, why don't you start with that and
then 1'd be happy to have anyone el se junp in.

MR. REEDER: Sure. | mentioned we've been
kind of waiting to get in the U S. market until about
a year and a half ago and sonme of the chall enges were
spectrum Sone were technology. The U S. market for
us, when we | ook globally, is so very unique in terns
of the custonmers. The networks need to be very
particular. They need to be very stable. W're
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dealing in networks in locations in Africa, for
exanpl e, where there is not existing service at all.
So the quality of service or the need to have very | ow
priced conmmunications to match DSL offering isn't
there. So we're bringing the very first

conmuni cations into sone of these markets and the
demand and the appetite, frankly, for broadband is

rat her overwhelmng in those |ocations.

And so what we see in the U S. is that the
rural markets are Airspan's focus for the U S. The
rural markets al so have this demand. | nean, Quy
tal ked about the issues in lowa, for exanple, that his
conpany and their deploynents are hel ping to address.

But we see the demand in those areas is very high
But we al so see that the expectations are very high in
terms of what type of service they get and how it
mat ches up with maybe sonme ot her conpetitive
of feri ngs.

The economics here in the U S. are very
uni que as well conpared to nmany other places in the
world in that, truck roll installation |labor is
extrenmely high. It other places it's extrenely | ow.
And, in fact, sonme operators prefer to roll a truck
because they get to go touch the custoner and they get
involved there and it's really -- it doesn't add a
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whole lot their total subscriber addition cost. But ,

inthe US market, it's different fromthat
perspective as well.

What we're focusing on to help address this
problemis clearly through -- | don't want to beat
this drumtoo nuch, but, clearly, through the
st andards process and seeing our products interoperate
wi th conpanies |ike NextNet and others that we can
drive cost down and we can see very flexible networks.

The other thing that we see is, froma
net wor k perspective, people are choosing one frequency
and deploying there. They're taking platforns that
operate in multiple frequencies and using that
flexibility as nuch as possible. So now that we have
technol ogy that can hel p address sonme of those
problens, | think we're starting to see that inprove.

But, again, we still have these nuances of DSL prices
j umpi ng between 30 and $50 a nonth and the chal |l enge
to deploy a fresh network fromthe ground up is hard
to address in those kind of markets.

COWM SSI ONER ABERNATHY: Can you talk a
little bit about sonme of the price plans that you' ve
seen globally as conpared to what -- we know what it
is here in the US.

MR. REEDER Well, it's hard to say. W
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have sone markets in Japan, for exanple, where they're
offering pretty close to a negabyte per second
service, close to a Tl service for around $30 a nonth.
And we've heard that there's governnent initiatives
in some countries to even subsidize the cost of these
networks to get things rolling. So we, as vendors,
are taking advantage of sone of that and hel pi ng us
get to market and get sonme of our scale and get access
to | arge networks. But we see that -- it varies
rather significantly.

COWM SSI ONER ABERNATHY:  Wbul d anyone el se
like to cooment a little bit about the U S. versus
depl oynment in other countries?

MR. de VRIES: A few observations from
conversations that |I've had. One of themis that, as
Davi d pointed out, the U S. has sone geographic and
denogr aphi ¢ peculiarities. Although, in other ways
it's simlar to rural deploynents everywhere. It
doesn't surprise that others have cone into the
mar ket, narrowing the U S., once we have 700 negahertz
to operate. And, to your point, Comm ssioner, nobody
ever wants | ess spectrum

If you offered ne a trade between 10
megahertz at 700 versus a gigahertz at 60 gigahertz,
guess what 1'd take? And so it's a question of what
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the appropriate spectrumis. The other points, which

| think, perhaps, relates to this and it wll be
interesting to hear what other conpani es have seen, is
t he cost of back haul is sonetines an issue in rura
areas. That's sonething where wrel ess hel ps, too.
Now you can see that you have a conbination of, let's
say, 5.8 unlicensed to back haul with 700 |icensed of
four of the last mle is also sonething that will help
kick start this market.

COWM SSI ONER ABERNATHY: Great. Thanks.

Anyone el se want to chinme in before we |eave

this.

MR. KELNHOFER: | think that David covered
it very well. | mean, we're also deployed in a | ot of
the sane markets that Airspan is also in. | would say
this, there has been a | ot of discussion -- obviously,

there's been a great deal of effort inthe US to
create a national broadband policy. |In sonme respects,
| think we are a little bit behind other parts of the
wor | d, including places that are even | ess devel oped
than we are.

|'ve actually, and I think David can confirm
this, I nean, we have been, as | said, selected for
nati onal enploynent now three tines. And, on a
conparabl e scale, if you don't get GDP, just any
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denogr aphic factors you want to | ook at, obviously,

the U S is sonmewhat ahead in both Mexico and Brazil.

But both of themseemreally driving the nationa
policy at a faster rate than we are here and that's
not a criticism | nmean, we have a | ot of chall enges
and, as Pierre said, we also have sone very big
peculiarities based on our overall geographic size and
so forth

| think that the nost inportant thing for us
is, again, access to spectrum And | have very strong
concerns about unlicensed spectrum W specifically
don't play there and Airspan doesn't play there
either. And, if you talk to people who have been in
the industry a long tinme and you really understand --
and really are RF junkies, so to speak, the issues
wi th having unlicensed spectrum perneate nore probl ens
than they really create good service to the consuner.

It's like having no rules on the highway.

COWM SSI ONER ABERNATHY: Al t hough, what
we've heard is that there are parts of the unlicensed
uses that have clearly added value and that they can
be a piece of the solution, but maybe not the only
solution. And you're saying that you never see it as
a valuable way to allocate spectrumfor the U S. or
gi ven your business plan, you prefer |icense?
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MR. KELNHOFER: Well, no. You're right.
Must be careful about generalizations. |If you talk
about W-Fi or 802, that's a real success one, but
you're tal king about a rather small sale radius. And,
if you try to expand that sale radius, then you're
really not delivering the non-line-of-site anynore.

If you're using 5.7 and 5.8 for back haul as part of
your solution to | ower your back haul cost, that's an
excellent choice. [If you're talking about going up
about 5.7 or 5.8 or anything really above 3.5 and try
to play a non-line-site solution over a w de area,
over a man, then you're tal king about some pretty
severe econonm c penalties and sone pretty severe | ost
characteristics at that frequency range.

COWM SSI ONER ABERNATHY:  Ckay.

MR. REEDER: Can | just make one other
comment here?

COW SSI ONER ABERNATHY:  Sure.

MR. REEDER. W are seeing very successful
unl i censed networks being depl oyed, too, as well. So
| agree, clearly, the operators always prefer |icensed
spectrumif they can it and if they can get at the
right price. But the good news is that we're seeing,
again, a variety of frequencies used, whether it's
unlicensed for back haul or even, say, unlicensed for

Heritage Reporting Corporation
(202) 628-4888

53



© 00 N oo o A~ w N P

N NN N NN R R R R R R R R R R
g »h W N P O © © N O O M W N B O

54
data applications and use your |icensed spectrum for

t hat higher, sensitive comunications |ike voice
applications or security applications. | don't want
to, certainly, short change the hundreds of networks
out there deployed in the unlicensed band.

COWM SSI ONER ABERNATHY:  Ckay.

MR. de VRIES: 1'd like to echo that coment
because it seens to us as if unlicensed can be an
interesting lever. It allows people who are trying to
deploy to operate in both |licensed and unlicensed,
obviously, the trade off that you have is that in
unl i censed you have interference protection, but no
nore barriers to entry. On the other hand, if you go
i censed, you have nuch better protection, but you
have to fork out up front for the spectrum And so,
again, the mx of the reginmes seens to us to be very
useful .

It's interesting that people who are
actually offering a service in |license can use
unlicensed as well as anybody and probably better.

Now there is the issue that Guy rai sed about
interference. And | think that one | ooks at the rules
that we have and will continue to have in 2.4 and in 5
and so on, there are issues with interference. There
are activities going on in various standards
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organi zations, industry organi zations, |ooking at

coexi stence between various different systens that are
operating in unlicensed bans.

And, if we're |l ooking at | ow frequency uses,
let's say 700 with unlicensed, it's going to be
necessary to have spectrumrul es show ng etiquettes,
for exanple, that allows systens to coexist w thout
prejudgi ng what the technology is that people want to
build and i npl enment.

COW SSI ONER ABERNATHY: Well, that's the
perfect opportunity to segue into sone of the
chal l enges on the standards front. But, before |I nove
in that direction, I wanted to see if there's anyone
fromthe audience who'd |like to ask sonme questions of
our panelist?

Pl ease go over to a mcrophone. | think
this is being streaned.

AUDI ENCE MEMBER:  Thank you, Conm ssi oner
Aber nat hy. Thank you, panelists.

The first thing | want to do is take just a
second to thank all of the panelists on behalf of ny
col | eagues on the executive commttee of | EEE 802 for
t he wonderful pitch for our standards that they've
made here today and the val ue that they provide.

| also wanted to just nention that we're
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| ooking at a new standard related to the IMRMthat the
Conmi ssion just adopted | ast Thursday for the sharing

in the T.V. band, using cognitive technol ogies for

regi onal area networks. And the question that | have

is sort of twofold.

One is, you know, there's nmention of the
interference issues if you're operating in the
unlicensed node and that, to ne, sort of begs the
guestion of what about the concept of sone unlicensed
spectrum for certain uses that doesn't becone a food
fight, as it were, anongst all sorts of different
applications and still reduces the cost of entry for
peopl e that want to provi de broadband services?

So I'd just like to kind throw that one out
for coment fromthe panelists in terns of whether
unlicensed with sone limted set of applications
permtted in that spectrum encouragi ng standards for
interoperability and coexi stence. Wuld that be a
better play in the view of the panelists for sone of
t hese applications?

COWM SSI ONER ABERNATHY:  Mar gar et ?

M5. LaBRECQUE: Well, recently, in the Wmax
Forum we've gone around the gl obe speaking with
regul ators and sonme of themlike to use the term
"light licensing” to refer to, | believe, what the
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gent|l eman has brought out. And where there is a

strategi c need, say, to depl oy broadband access in | ow
popul ati on density areas, rural areas, if that's
really a strategic objective for the regulator, then
this mght justify this formof |ight Iicensing.

MR, MARKWALTER 1'd like to coment. W' ve
| ooked at that. W |ooked very carefully at a |ot of
the activities com ng out your spectrumtaskforce here
at the FCC and, in our mind, it's way hard to prejudge
applications and even technol ogies. Hardly anybody
gets it right the first time and that's what's been so
econom cal |y productive about unlicensed is that it's
brutally efficient at searching for the best users and
best technol ogi es.

So we are -- | guess, the way we've put it
is that if there are rules that are necessary to get
access to spectrumthat we otherw se woul d not have
gotten because you need to protect sonme existing
servi ces, that makes sense. And, beyond that, it's
difficult to see that it's helpful to try to guess
what applications are going to be w nners.

And, to be honest, there's not been that
much of a tragedy of comons, | think. | think we're
still sonewhat self-healing because as uses go up,
peopl e can pour noney back into the technol ogy and
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nore efficient protocols and nore efficient

i npl enentations. So we're a little bit hesitate to
prejudge and say there need to be certain rules to
al | ow use of spectrum

MR. de VRIES: The uh --

COWM SSI ONER ABERNATHY: Go ahead. You want
to go ahead and wal k up to the m crophone while
Pierre's speaking? Good.

MR. de VRIES: The regulators, | think, are
nost effective when they focus on ends and not neans.

And the FCC, this Comm ssion, | think, has been very
cogni zant of the fact that the requirenent is to | ook
at what the outcones are rather than specifying the
way in which the outcone is achieved. So, when
there's a suggestion of saying, well, we need to have
particul ar services optimzed for unlicensed or
license exenpt, | get a bit nervous because it begins
to smack a bit of conmmand and control to ne.

However, | can see a case that one could say
there's a category or a set of things which, at this
nonent, we believe is inportant. So, for exanple,
let's say wireless, two-way data services, which
doesn't prejudge the kind of service. But, it can
well, let's say, well, if we're going to have these
wi rel ess, two-way data services at | ow power where
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there's not a lot of spectrumand it will propagate,
what are the kinds of rules that one needs.

| believe that one can actually get to an
out cone which is light enough to allow innovation, but
strong enough to actually give users of the technol ogy
some guarantee of a liability.

COW SSI ONER ABERNATHY: Yes, sir.

MR. KLANSI: Good norning. |'m Andy Kl ansi.

| want to shift gears for a second and ask about
training. One of the things I've noticed in this
Conmi ssion is the | ack of sone representation from
universities and academ a. And, speaking about
training, | can renmenber back a few years ago the
adage that, in the cellular industry, they had
difficulty because no one knew RF. And | think the
comment was there was no formal training in RF in any
colleges in North America or very few | think there
were a couple of college in Canada.

So what do you say on the panel about
bringing the technology forth, but also bringing the
academ cs and bringing the universities in to train
people. Train people in the truck rolls. Train
peopl e on how to use spectrum | nean, how many
people -- I'Il just ask about training. How many
peopl e's VCRs and DVDs still flash 12:00? Thi nk about
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for a second. Now that's a technology that we all

have and use, but we use it.

But, taking it further, what's going on, on
the university side, to train, to teach the technol ogy
and to then drive the technol ogy forward?

MR. KELNHOFER: | can tell you sone of the
things that we're trying to do. | nean, we've
actually instituted them You're right. There's a
bit of a dearth in terns of good universities turning
out topnotch RF engineers. You' d be surprised.
They're not the better known schools that are actually
today turning out the best RF engi neers.

Net wor k engi neers, no disrespect to the

software people, but network engineers are nore

prevalent. 1'll just leave it at that.
One of the things that we're doing -- | want
to answer your question -- at |east, one part of your

guestion in ternms of how do you track good talent is
we actually initiated a schol arship programw th one
of the universities. And what we specifically do is
we call it a Gow Your Om Program \What we
specifically do is we go out and we | ook for talent,
usually in the junior year, and we offer thema
schol arshi p, plus an internship over the sunmer that
is actually sufficiently, not only to pay their
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tuition and books, but to give thema bit of extra

funds so they can focus conpletely on their
engi neering program And that goal is that we nurture
theminto our organi zation and into our specific
needs. And, at the end of that, |'ve always said,
yes, as far as taking a job. So that's what we doing,
at least, in that respect.

MR. REEDER: | know there's several
progranms. The University of Col orado, for exanple,

has a very good tel ecommuni cations program Virginia

Tech, as well, | believe. So I know there are sone
prograns there. | can speak a little nore directly of
the University of Colorado. |'ma graduate of the

Mast ers Tel ecom program several years ago and | know
t he chal | enge has been pl aci ng graduates into tel ecom
conpanies. | nean, the last few years has been rat her
tough, so they are focused, | think. 1 think there
needs to be nore dial ogue with industry, saying,
here's where we're -- the direction we're headed and
make sure the prograns are oriented towards that and
not necessarily just catching up.

COW SSI ONER ABERNATHY: Ckay. Wiy don't we
take one nore question fromthe audi ence.

AUDI ENCE MEMBER: Steve Stroud. [|I'm
curious, M. Kelnhofer, that there's been a nunber of
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nmetropol i tan area depl oynents, entire zones of
unlicensed wireless and entire cities are spending
their budgets wiring their cities as an econom c
devel opnment neasure and, yet, they're choosing to use
| i cense exenpt spectrum

My observation is largely they' re doing that
because they can't get l|licensed spectrum They can't
get access to licensed spectrum It's yet another
license spectrum It's yet another "Mdther, may I"
with "would you please deploy in our area.”" And,
well, we'll get to it when we can when decide you're
an inportant enough market just |ike the cable
conpani es and the tel ephone conpani es have done.

So they're choosing to take their destiny
into their own hands because they can with |licensed

exenpts. They don't have to get permi ssion. They can

go and do. I'd like to get the panel's inpressions on
t hat .

MS5. LaBRECQUE: | wanted to conment earlier
that, in fact, | think the U S. has been a | eader in

speaki ng with system manufacturers, the overwhel m ng
maj ority of equipnment license of sound is in the U S

| don't know the exact nunmber. |'ve seen one of the
| eading wireless ISPs in the audi ence here and
probably others. But | know that there were over 2500
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wireless ISPs in the U S. serving over 6000 markets.
So, intheirs, we believe that getting the portable
cell phones to all is extrenely inportant to
expressing growh and getting it into this laptop is
the next step after that.

| spoken with retailers who have said to,
you know, Margaret, we deploy satellite dishes al
day long -- you know, the outdoor subscriber station
is not a problemfor us. And what you're telling ne,
in addition, is that it's nore expensive. It
increases their revenue. | nean, that's not a benefit
for the consunmer but for the retailer and they can
charge nore on a nonthly basis because the outdoor
subscriber station will get better, in general, then
an i ndoor subscriber station and that's why it can be
used for a business back haul, for exanple, back hau
enterprise of a thousand users or an entire area ful
of hot spots.

So, | guess, to Steve's coment, | would say
| believe it viable for deploying broadband access.
And | believe this fulfills our vision of ways of
being able to be anywhere and to get connectivity.

MR. REEDER: A quick comment. Sonewhere
around 80 percent of our revenue in the U S this |ast
year was in the |license exenpt band space and we al so

Heritage Reporting Corporation
(202) 628-4888

63



© 00 N oo o A~ w N P

N NN N NN R R R R R R R R R R
g »h W N P O © © N O O M W N B O

64
have exanples outside the U S. In the 2.4 gigahertz

band we have network depl oyed of about 30, 000
subscribers in an urban deploynent all in the
unl i censed band, so it can worKk.

COWM SSI ONER ABERNATHY: |'m going to go
ahead. W're going to have to bring this to a close.

| want to thank all of our panelist as well as al

t he people in the audience for participating. And,
nore specifically, I want to thank Joe Miuleta and his
teamin the Wreless Bureau for putting together this
forum For those of you who have ever tried to
assenbl e folks for something like this, it's a huge
task. It requires a lot of flexibility. It turned
out great and I want to thank themand all of you.

(Appl ause.)

M5. SEIDEL: Thank you,
Comm ssi oner Abernathy and thanks to each of our
panelists for such an interesting discussion and al so
just for taking the tine to be here with us today. W
know you are all very busy, so thank you.

We have tine now for about a 10-m nute break

if everyone would just be back in their seats at 11:15

that would great and we'll start with our second
panel . So thanks to everyone.
(Recess.)
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M5. SEIDEL: We're begin with our second

panel .

|'"d like to introduce Conm ssioner Jonat han
Adel stein, who will be noderating the panel and |
woul d i ke to wel conme each of our second panelists.
Thanks.

COWM SSI ONER ADELSTEIN:  Thanks. | hate to
interrupt all the great networking going on up there.

That's probably nore valuable. There was a great
buzz in this room W have, obviously, hit upon an
i ssue of huge inportant by recognizing the turnout
t hat we have here and the |level of interest and the
great participation that we had in the first panel
So thank you all for comng to participate. This is
great and thank you for the introduction.

We have an outstanding list of panelists
there today that are going to tell us about these
busi ness strategies for getting this wireless
broadband going. |It's a real exciting panel | think.

| think accel erating depl oynent of broadband
services has been a real focus of this Conm ssion and
certainly a focus of mne since | got here.
personal |y believe that broadband services had the
potential to transform people's lives, to transform
communities and there's such a huge difference,
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especially, in rural areas, but in all parts of the
country to provide an alternative and conpetition
And we're seeing just the tip of the iceberg in the
expl osion of services that's going to be

revol utioni zing how we | ook at broadband, | think,
based on what we're |l earning here today and we're
heari ng sonme great stories.

The Commi ssion is going to do its best to
extent these wireless technol ogies, both |licensed and
unlicensed to Americans, whether they live in urban
areas or rural areas. W want to get as nuch
information flow ng over the airwaves, as nmuch data
flowi ng over the airwaves as possible. | think that's
our m ssion here at the FCC.

Wat a really diverse group of panelists,
but one thing that they have in common is that they've
been successful in deploying wreless broadband
net wor ks, at |east, they've found a successful
strategy for offering wireless broadband. So let's
| earn what |ead to their success, maybe what sone of
the pitfalls mght be along the way and we al so want
to hear fromthe panelists on the current state of
wi rel ess broadband and what they see in the future for
both Iicensed and unlicensed to our wreless broadband
servi ces.
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So I'mgoing to first introduce the

panelists. W're going to give you each about five
mnutes to give your prospective on the wreless

br oadband i ndustry. And, after the final
presentation, we'll open the floor to questions. |
can read of f some questions now, but | want to

encour age everybody to really get involved and to get
a good di al ogue going and al so have a di al ogue anopngst

t he panelists thensel ves.

So I will introduce everybody randomy and
we' |l start fromthat end with your presentations.
But 1'll start introducing fromthis end, M ke

Ander son, who's Chairman of the Part 15.o0rg, Licensed
Exenpt Internet Service Providers Organization. M.
Anderson al so serves as the Chief Information Oficer
for Prime Directive Quick Link, PDQ Link, and is
responsi bl e for overseeing all wrel ess technol ogi es
depl oynents for the West. M. Anderson is also the
finder of the Wreless Internet Service Providers
Conf erence or W SPCO.

Paul Berriman is the Senior Vice President
of Strategy and Marketing of PCCW Ltd., one of Asia's
| eadi ng i ntegrated conmuni cati ons conpanies. He |eads
teans of experts who performan inportant role in the
strategic direction and product technol ogy of the

Heritage Reporting Corporation
(202) 628-4888



© 00 N oo o A~ w N P

N NN N NN R R R R R R R R R R
g »h W N P O © © N O O M W N B O

conpany. Mst recently, he lead the fix and w rel ess
br oadband projects in Hong Kong and in the UK

Qur next panelist is from Nextel
Communi cations, Atish Gude. M. Gude is Vice
President of Strategic Planning and Corporation
Strategy for Nextel Communications. He's responsible
for devel oping strategy and access for Nextel's
overall strategic and conpetitive positioning. Prior
to joining Nextel, he was Seni or Manager at the Rice
Consul ting Tel ecommuni cation Strategy Practice.

Next we have Doug Sobi eski from XO
Communi cations. M. Sobieski is Vice President of
Br oadband Wrel ess Service at XO Conmmuni cations. He
oversees the comercialization of the conpany's fixed
br oadband w rel ess services and filing successful

trials in early 2004 in southern California. XO has

initiated plans to rent out these services nationw de.

We have Bill Stone with us from Verizon

Wreless. He's the Executive Director of the Network
Strategy for Verizon Wreless. Bill is responsible
for advanced technol ogy pl anni ng, including the

depl oynent of the conmpany's third generation data and
voi ce networks. Under his guidance, Verizon Wreless
conduct ed several broadband w rel ess technol ogy

eval uations, including NDDA technol ogy trials which
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have cul mnated wireland service right here in
Washi ngton, D.C. as well as in San Di ego.

We have Richard Wng here from Openwave.

M. Wong is General Manager of Openwave, which is the
| eadi ng i ndependent provider of software products and
services for the comuni cations industry, including

Wi rel ess operators, broadband providers and device
manuf acturers worl dw de. M. Wng | eads the busi ness
direction and managenent of the nessagi ng and
applications team at Openwave. And we're glad to have
such a great group of panelists here. Maybe we'll
start down there and, if you could give us that over
for five mnutes, we'd appreciate it.

MR. WONG  CGood afternoon or good norning, |
guess it is still. M nane is Rch Wwng. [|I'm
responsi ble for a software conpany call ed Openwave
where we sell alnost exclusively to the service
provi der community. So we have people |ike Verizon
wirel ess, PCCWas custoners. So we cone out here, not
as much as a service providers, but as one that
services al nost substantially a majority of the
wireline and wrel ess players.

At a personal |evel, before comng to
Openwave, | actually did work at a conpany cal |l ed
Kodak Communi cations that many of you know was one of
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t he | arger independent DSL conpanies. So | have some
experience in the broadband world, at least, fromthe
wireline experience.

Just in ternms of sone opening conments
around the state of wreless broadband, | woul d say
that we're in the very early stages of the secul ar
growt h of wrel ess broadband, both froma W-Fi, W nax
arena as well as 1X in the case of Verizon and Spring
as well as people like Cingular or T-Mbile renting
out GPRS.

For those of you that have studied the
br oadband i ndustry for a while, I would analyze it to
t he broadband DSL i ndustry probably in the 1997, 1997
timeframe. |f you think about that tinefranme, nost of
you -- there were a few of you back then who had
br oadband access. You knew they were very rich
because you had a T-1 line or probably had a nediumto
sl owi sh | SDN nodel at the tine or you were one of the
people first discovering the internet for AOL or
Pr odi gy.

And so | would submit to you that the state
of the industry today in wireless broadband is in that
simlar state. You have sone regions around the world
who have still actually broad scale access to this.
San Di ego, for exanple, has, through 3G | aunched
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right now And you have people |like T-Mbile and

Starbuck's and Red Carpet C ubs around the country
having W-Fi capable. So | think there's a |ot of
growh in the market over the com ng few years and
think we're just at the early stages in that.

The primary limter to growh, in ny
opi nion, of at |least the 3G services and fol ks |ike
Bill and Atish have a better view than | do, is about
what are the real applications running on wi de area
3-G networks. Is it photo-nessaging? Is it
vi deo- nessagi ng? What are the types of services?
That is the question that is yet to be answered.

COWMM SSI ONER ADELSTEI N:  Thank you.

Bill?

MR. STONE: Thank you, Commi ssioner
Adel stein. | amBill Stone. Conm ssioner Adelstein
al ready gave you the background. [I'mwth Verizon
Wreless Service Provider. The |argest service
provider here in the U S. market, currently, providing
service to roughly 40 mllion custoners.

| started in the industry back in 1988.
have hel d positions in network engineering,
operations, systemperformance. Currently, | hold a
position in our headquarters organi zati on responsible
for long-termtechnol ogy planning. Let nme just start
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out by saying that fromny perspective, the existing
policy for CVRS, the flexible, exclusive use |licensed
policy is one of the drivers -- there's been a | ot of
tal k about a license today. I|'mcertainly not saying
that unlicensed doesn't have its place, but the
certainty associated with licensed spectrumis one of
t he key conponents driving w rel ess broadband and
certainly driving Verizon Wreless.

W' ve had great success. You can't argue
with the success that the CRVS industry has had today.

Currently, in the U S. market, we're serving over 125
mllion customers. W' re generating trenendous val ue.

An econom ¢ study done by Hazlet & Spitsor indicates
that the CRMS industry is generating over $80 billion
in consunmer surplus annually. So the existing policy
works. | think that's a key nessage and it's one of
t he key drivers and one of the reasons why Verizon
Wreless is noving into to wirel ess broadband.

In addition, the existing policy provides an
economi c incentive for us to use our spectrumvery
efficiently. W have to pay for spectrum at auction.

We're incented to put it to very efficient use. |If
you | ook at the CVRS industry, historically, depending
on what study you reference, spectrumefficiency over
the last 10 to 15 years has increased on the order of
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1300 percent. | actually read a CTI report right

before | cane up here that indicates that since 1990,
on a per negahertz, per square kilonmeter basis, the
CRMS i ndustry has increased by 70 tinmes the nunber of
custoners we're providing service to today. So we are
maki ng very efficient use of our spectrumand we are
incented to do so.

I n addition, new technol ogy investnent or
t he opportunity to raise capital -- that's one of the
keys here, to raise capital and the certainty with
i censed spectrum enables us to go to the capital
mar kets and rai se the capital we need to nove forward
with significant investnments in new technol ogy that
enabl e new services to neet custonmer demand. So
existing policy enable us to react to the demand in
t he market pl ace and the key |inkage here is that it
enables us to raise the funding we need to nove
forward with wirel ess broadband technol ogy, which
brings ne to EVDQO

Verizon Wreless, as Richard pointed out
earlier, offer 3G service today in San Di ego and
Washi ngton, D.C. | encourage you to stop by the
denonstration room check it out. W offer service
across a |l arge geographic area in both Washi ngton and
San Diego. W have conmtted to a significant
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i nvestment over the next two years, around a billion

dollars. Actually, we've commtted to exactly a
billion dollars to propagate EVDO technol ogy. W
market it under the service nane Broadband Access to
many nore markets across the country.

"1l tell you nore about EVDO when the panel
gets started, but suffice it to say the existing
policy that Conm ssioner Adelstein and the FCC has
used to date works, allocate spectrum allocated for
Iicensed, unlicensed, both. I'mhere to represent the
licensed community today as you can tell, auction it
and get out of the way and |l et the market drive
t echnol ogy depl oynent. Thank you.

COWM SSI ONER ADELSTEIN:  Thank you, Bill.

M. Sobi eski ?

MR. SOBI ESKI: Thank you. XOis a nationa
| ocal exchange carrier. As part of that, we're also
the largest LNDS or fixed wireless spectrum holder in
the United States. W have over 100 |licenses that
cover nore than 170 mllion people. The |icenses
average about a gigahertz a spectrum So we have a
| ot of spectrum Those |licenses are deployed in 75
FCC defined marked pl aces, which would include 95
percent of the top 30 markets in the United States.

Those |icense are conplinented by the other
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assets XO brings to the table. W have approxinmtely

37 nmetropolitan markets wth fiber line services, both
voi ce and data services as well as robust inner-city
network that provides IP and TTM servi ces.

Depl oynment of | P enabl ed broadband w rel ess
its key to our future. So what are strategies?
Providing I P enabled wireless services to provide a
wi de range of data services that |everage our assets,
provi de conpetition for the last mle to solve the | ow
speed restrictions where cooper line services are only
avai lable, to partner with carriers to maxi m ze the
consuner value and to partner with manufacturers to
expand the product set available in the spectrum band.

We' ve had sone successful trials. What
feedback we're getting fromthen? The consuner really
like the fact that it is true broadband service. The
qual ity has exceeded their expectations. The
depl oynment intervals have nmet or exceeded their
expectations and we' ve seen strong nmarket demand for

the pricing points we've set in mark places. Wat do

we see out there? W still see conpetitive services
creating downward price for convention services. W
see that | P enabl ed access networks are facilitating

new services that are creating new values in the

mar ket pl ace.
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What have we |earned? Build it and they

will come, obviously, did not work. Vendor

i nvestments and dependenci es are not sustainable. W
need to provide the marketpl ace incentives for

manuf acturers to create technology in this spectrum
and we encourage use of standards as a way of
encouragi ng a wi de range of manufacturers to be

i nvol ved.

| think we need to | ook at the paradigmin
whi ch manuf acturers and service providers work with
each other. W need to figure out how to nmake us both
share in the risk and reward of rolling out these kind
of technologies in the spectrum W believe that the
public interest is best served by partnering and the
spectrum we' ve seen only provi des margi nal
opportunities.

What do you think we have to do on a going
forward basis? | think we need to forma vision
within the industry and in the regul atory bodi es that
LNDS is a trenendous opportunity for future |IP-based
platforns. W have to nake it so that we can |line up
our spectrumw th our operating units. So that would
al l ow us to exchange spectrum between |icenses to
| everage the assets each of the licensees bring to the
t abl e.
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We need to have access to SUF funds in the

rural areas. W cover a trenmendous anount of the
rural areas. Wreless is viable alternative to those
areas. W need to have the same access other wreline
carriers are provided and we need to ensure that we
have regul ati ons associated with the wirel ess
environment that are simlar to that of the broadband
network providers. Thank you.

COWM SSI ONER ADELSTEIN: Wl |, thank you
very nmuch. Atish?

MR. GUDE: Thank you, Conm ssioner
Adel st ei n.

First of all, let me thank you for the
opportunity to be here to learn fromand contribute to
this great forum because | think this is a starting
poi nt of a discovery process related to broadband in
general and, specifically, wreless.

My nane is Atish Gude and I amthe Vice
President of Strategic Planning at Nextel. Let ne
start out by talking a little bit about Nextel. Aot
of people think that Nextel started on the basis of a
fundanmental technol ogy that we called "push-to-talk."

Let me put forth a slightly different suggestion that
what Nextel really tried to do was to understand and
serve a specific custonmer need years ago in the
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di spatch community. And, as that custonmer grew to

i nterconnect services, we offered interconnect with
di rect-connect, push-to-talk services and that's
fundanmental |y what Nextel has been built on to really
serve a custoner need.

| think that's inportant because, after
consi derabl e research and planning, earlier this we
| aunched a wirel ess broadband service trial in
Ral ei gh/ Durham North Carolina for two primary
reasons. The first reason was, obviously, to evaluate
this OFDM t echnol ogy provided to us by a conpany
called Carion, evaluate the technology. But the nore
i mportant reason is, is the second, which is we really
want ed to understand custoner demand, custonmer usage,
usage and behavior. And the reason for that is to
devel op a wel | -t hought - out, go-to-nmarket nodel that
woul d hel p bring these kinds of new services to the
mar ket .

So we're on a discovery process. This
service is ainmed at, not only business users, but also
i ndi vi dual purchase deci si on-nmakers, hone users,
peopl e who want to use the service on the road, and we
are | earning a trenendous anount already, but would
not suggest that we're at the end of that |earning
pr ocess.
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A couple of things that | would like to

suggest from our |earning process. The usual

hypot hesi s or question we had was, w rel ess broadband,
what's the val ue proposition. And, so far, what we
are finding is that that value proposition is not
tremendously different than the val ue proposition that
wirel ess, cellular brought to the market with respect
to wireland. Qur custoners there are telling us that
what they value -- one of the first things that they
value is the ability to be freed froma specific
desktop, freed fromtinme and place. That concept of
mobility rings very well in taking internet access
away from the desktop

The second val ue proposition is, again, not
unl i ke what cellular voice services brought to the
mar ket with respect to wireland and that is the
concept of having access to where a wireland has not,
could not or, perhaps, even will not build out to.

And then, again, that issue is related to
fundanmental | y bei ng connect ed.

And the third value proposition that we are
recogni zi ng, based on the questions that are custoners
are starting to ask us, is the proposition of enhanced
servi ces, new services that would go hand-in-hand with
br oadband and that brings us to a fundanent al
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conclusion, or the start of one, that | think many
peopl e recogni zes is that broadband is just a highway.

It's a highway for voice, video and data services
period. Wreless is just a node of transport.

Now one of the hypothesis that we are
starting to devel op, based on what our custoners are
telling us is that there is a requirenment for voice.
There's a requirenent of video. There's a requirenent
for data and all of the cellular type of services that
go hand-in-hand with wireless service. But, in the
same context that wireless and w rel and coexi st today
in a business as well as in a honme, we are starting to
buil d sonme thinking that woul d suggest, while
i nternodul e conpetition, wreless broadband and
wi rel and broadband may exist, at sone point, the
hi gher order of value proposition is internodule
services and wi rel ess broadband just provides a
hi ghway for a | ot of services and applications.

| think we still have a |ot of research to
do, but that is a very interesting concept that we are
starting to learn from fromour custoners and,
hopefully, this forumw |, perhaps, start to discuss
t hose kinds of issues of internodul e services rather
than just tal k about the internodul e conpetition.
Thank you.

Heritage Reporting Corporation
(202) 628-4888

80



© 00 N oo o A~ w N P

N NN N NN R R R R R R R R R R
g »h W N P O © © N O O M W N B O

81
COW SSI ONER ADELSTEIN:  Thanks a | ot. Paul

Berri man?

MR. BERRI MAN:  Good norning and thank you,
Conmi ssi oner .

| guess I'mnore interested in the U S at
the nonent. |I'mjust here because John asked as an old
friend if 1'd come and tell you how we're finding it
as a new operator overseas.

PCCWis the incunbent fixed operator in Hong
Kong. We currently have about 3 mllion tel ephone
lines. Because of the small topol ogy of Hong Kong, we
can deliver a 6 negabytes broadband and EDSL to about
91 percent of the lines in Hong Kong. So we've been
able to really experinent with what can be done with
demands are for broadband when its a variable and in
sort of dinensions. W did all of that for about $35
U. S. dollars anongst customners.

The whole thing is a very conpetitive
mar ket. W have five, six nobile operators, about 15
of these various fixed operators and they are |eaving
wi th our market share. So what we've been doing in
Hong Kong is defend the market there and we have sone
i nnovati ve broadband T.V. services and are the | eading
| SP in Hong Kong. So we've had to | eave out of Hong
Kong to grow. And, obviously, we didn't have any
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facilities in the environment in any other places, so

we believe that broadband wireless is ranging for
growm h for us.

About two years ago we started playing
around with the technol ogi es and we found that the
site prototype technologies will rapidly starting to
mature, so we started to |look for spectrum around the
worl d and, in that respect, we were | ooking for
licensed spectrum | don't think we need to invest or
avai l abl e to invest in unlicensed network unless it's
spectrum networks, apart fromthe hotspots that we
have to provide in Hong Kong. Now we have about 250
hot spot s.

So we found the new support regulatory
environnment, the transparent regul atory environnent,

t he I egal environnent and such were nost opportune for
us was a 3.4 gigahertz license in the U K Now we
recogni ze that 3.4 is at the upper Iimt of the non-
m nus site spectrum but, at least, in this particular

situation, it's a very clean spectrumand we were able

to, | think, catch the market with its trousers down.
We got the national license for $14 mllion U S. in
total for about 40 negahertz a spectrum So, in that

respect it was good.

But the main driver is, in fact, as we
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| ooked around the world, we were | ooking for
penetration of broadband and the U K is a very good
exanpl e where you have 55 percent of household with
dial-up internet or access, but |ess than 10 percent
wi t h broadband access and, even then, the governnent
there has tried to make it | ook better by allow ng
ADSL and 512 to be classed a broadband, which we
don't, given our situation, we see that and the
conpetition is pretty poor in reacting to broadband in
the UK So we saw that nmade it vastly for the fact
that we were going to have to put in a lot nore cel
sites than you would do at 700 negahertz, for

i nst ance.

We deci ded that our major proposition was to
go hit ADSL head on with an online of site
proposition. So, once we got the license, we were
gi ven approval to get out there and do a soft |aunch
in the Thames area of the U K and covering about
400, 000 houses.

In terns of the technology, as | said, we've
been | ooki ng at various types of technol ogy, but we're
still not satisfied that we have the standards that we
need to warrant how we go forward international rol
out, so we're still treading cautiously. W've
actually put in a few different technologies at this
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point intine. W use IP wireless to get started.
But, in our RFPs for international roll out, we're
pl anning nore to providing where we are successf ul
with the initial aunch. W really see sonme mgration
capabilities in what we may nove towards a standard
and Intel is one of the investors in PPC data and we
will continue to have dial ogues about Wmax with them
is one potential.

So that's really all on the technol ogy, but

one of things that is for sure, for that standard, so

we'll have to get out there and do sonet hing now and
we'll go forward with these two technol ogi es and,
hopeful Iy, we launched -- in about 300,000 honmes. The

whol e cost is about $40 million for that. W |aunched
about three weeks ago now and the results have been
pretty good.

In order to facility the fast roll out,
we' ve used all of our network facilities in Hong Kong,
so the billing systens, the custoner care systens, the
web platforns, they're all based in Hong Kong to give
us anot her roll out and we've been using conpanies
such as ATM Crown Castle for the line-of-site
acqui sition, which is very much the critical path of
t he whol e project.

And, in terns of selling, we're selling to
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full-party retailers, call centers and online internet

service. | think that's 70 percent of all broadband
inthe UK sold to the internet. The custoner
proposition is broadband-to-go and there is sone
relatively new work. Some of the propositions that we
offer a custoner -- the nodemis delivered in 24
hours. | think over the internet or, if not, bought
in the shop and they can be installed in three
mnutes. |It's portable within the hone. It doesn't
need a phone line. W give thema one-nonth free
trial and it's good value for many of the 512 cable
service we offer as 18 pounds, which is about $30 and
we think that's about 2 pounds than BT's offering and
at 28 pounds, roughly, a | negabyte service, which is
about $50. So we're really are not hitting the other
side. Because of the 3.4 negahertz, we've had to
design the cell size at about 2 kiloneters in radius
to get the coverage that we want so that we can
penetrate at | east one nore into the whole.

We targeted to prove in our initial roll out
of about 10 percent of unit additions in the covered
mar ket area to the broadband market and, in the first
few weeks, we began to see that we were exceedi ng that
several tines over. So we're very confident that very
shortly the board will be giving us approval to nove
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towards a national network order -- roll out.

And, to quote Pierre, it just works. Wat
we're finding fromthe feedback the nunber of new
menbers that we've served, at |east 95 percent of them
were actually online activations within their
receipt. So we were very confident that our
predictive tool, which |ooks at the current area
versus the address of the inquiring potential custoner
is giving a high degree of accuracy, so that's been a
great relief for us. And the feedbacks have been
quite good. There are lot of bulletin boards and
nmessage boards on the internet of sonme people you can
i magi ne they're quite technical geeks or whatever and
the reports on the performance has been pretty good.

Assum ng we do get the approval from our
board, we'll begin looking to roll out to about -- |
don't know, 75 percent of the population in tw years
is our target if we can neet all of the initial
performance indicators that we've been | ooking for.
That's about it really and with the maj or problens
that I would say we've had has not been so nuch
spectrum We got it relatively easily and, besides
acqui sition and pl anni ng approval s have been a maj or
difficulty and don't think that should be
underestimated. | think that will becone, if a
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problemin the U S, it wll become a grow ng problem
fromwhat we've seen in the U K., local councils,

| ocal groups objecting to the town. This potenti al
threat of wreless.

And, also, we have to rely, to a large
extent, on the incunbent provider for the back hau
capacity fromthe base stations and that has not been
good. | think it's been nore corruption rather than
conspiracy, but it hasn't been a good experience.
That's for sure. So we're now | ooking for the
alternatives to provide some ways of mtigating that
ri sk. Thank you.

COWM SSI ONER ADELSTEIN: Wl |, thank you,
David. There's a lot we can learn fromthat
experi ence.

Now from the unlicensed perspective, we have
M ke Anderson from PART- 15. ORG

MR. ANDERSON: Thank you, Conm ssioner.

My nane is Mke Anderson. |'malso here
wearing two hats, | think, today. | think is license
exenpt wireless internet service provider and just
out si de of Chicago we have 28 POls, WPOTs we cal
them wreless internet point of presence. Qut of the
28, | think we pay rent on 2. The rest of them we
ei t her bought our services in exchange for water tower
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space or rooftop space to mount our antennas and
stuff.

We cover about 900 square mles. W have a
little | ess than 900 subscribers, custoners. W have
12 hotspots. Most of our hotspots, we chose early on
not to go the way of charging individual users to use
t he hotspot technology. W nore elected to either use

that hotspot as an advertising point so when sonebody
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wal ks in, they open up their laptop, they try and
surf. They have to go to the login page and that's
where our advertisenent is because we're in a snal
community, rural America, so it seens to work as a
good advertising pronotion for us very inexpensively.

The ot her hotspots we have, the person who
owns the location is the one who pays for the hotspot
technol ogy. Many of the small rural places that the
| icense exenpt guys are going after are the
restaurants, businesses, things |like that and those
owners, the landlords of the property as a utility.
It's sonmething to get. They needed to help the
custoners cone in and buy their food, beer and w ne
and stuff |like that, so they've just thrown the cost
of the broadband in with the cost of electricity and
gas and the other normal utility bills.

PDQ Link offers services to hospitals and
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court houses and everything broadband is needed for --

realtors, fire departnents, police departnents. W
have anmbul ances that have |IP video caneras now in
them So the hospital can actually watch the EMI
doing their thing in the back of the anbul ance on the
way to the hospital -- sheriffs departnents. A |ot of
people are junping on the licensed exenpt. It's very
i nexpensive to be a licensed exenpt WSP. You can
become a WSP for |ess than $5000, which creates its
own problens by being so cheap as far as technol ogi es
go because a |l ot of people in the old days that were
in the good old networking guys now turn to the new
wireless side of things and they're not really RF
fam liar and that causes self-interference issues
actually along with interference with other W SPS.
But, for the nost part, it's working out extrenely
wel | .

Just to nmake a quick comment, ['ll put on ny
ot her hat of Part 15 here. There are actually over
8000 licensed exenpt WSPS in the United States

actively providing service. PDQ Link is 35 mles

outside of Chicago. |If | look out nmy front door, |I'm
in suburban Illinois. If I look out my back door,
there's cornfields, so I'min rural Illinois. So we

cover both. W didn't try to get into the major
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nmetropolitan areas, nunerous issues, line-of-site,
everything else that's associated with the tal
bui I di ngs and the massive anmpbunts of novenent and
people but that's where all the bandwidth is. [f you
go downt own Chi cago, you can buy dark fiber for $50 a
meg, but 1'm40 mles out in the boonie, so it cost ne
$600 a nmeg. So how do we overcone that. So | do have
sone |licensed spectrum | don't owmn it. | rent it
froma person providing ne the back haul, but | can
now buy 250, $350 a nmeg bandwi dth instead of that
normal hard wired $600 a neg. That's working out
excellent. W have, like | say, 28 WPOTs. Most of
our customers are providing voice over |P services and
packet 8 and things like that, very happy with the
performance of even the W-Fi 2.5 custoners that we
have.

Qut of the 28 towers, | just want to nmake a
note -- out of the 28 towers, not two of them have the
sanme exact equipnment on them This tower over here
m ght have a 900 nmegahertz solution and a 5.2 gig back
haul . This one over here will have a W-Fi solution
for the custonmer access and a 5.7 back haul or this
old tower over here m ght not have any W-Fi on it
because of the noise flowin that area because nmaybe
in that area |'mconpeting with 15 ot her W SPS.
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Just an antidote, the other day | was

driving hone fromone our POIs and there's a program
out there called NextNunmber. | don't know if many of
you know of it. It searches out access points in the
W-Fi arena. And, in that four mles it took nme to
drive this one straight road in ny service area, using
Next Nunber, we picked up 111 access points and this
rural Anerica gang. It's not |ike domtown. | would
have expected that |leaving the City of Chicago, not
out in rural Illinois. Enough about PDQ Li nk.

Part 15 is the licensed exenpt wrel ess
i nternet service providers organi zation. W have
hundreds of nenbers from across the world actually,
maj or manufacturers, the Mtorolas, the A rspans and
many of the manufacturers that are producing the
I icensed exenpt equi pnment. W saw the need for the
education and to going fromthe hard wire to the RAF
side. W host a conference called WSP Com It's the
wireless internet service providers conference. It's
kind of different than a normal conference. 1t's not
your typical conference. |It's nore of an education
type thing. |If the speaker says their conpany nane
nore than three tines, we kind of beat up on them
It's not really there for marketing type things.

Again, there's over 8000 WSPS in the U S
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Most of them are providing support for rural and

suburban Anerica. The advantages for |icensed exenpt
-- low cost for the spectrum The di sadvant ages --
you're going to deal with interference issues. Most
of the interference issues can be worked out, though.
Most W SPS that want to cooperate know there's only
so much roomin the sandbox and we all need to get
al ong or none of us are going to go very far. So, so
far, even with the massive growhs -- back in '98 when
| started the transition fromdial-up to wireless, the
W-Fi card that you can buy for $39 at Best Buy now
cost ne $167 back then. But the prices keep going
down, so nore and nore people are getting into
wireless. It creates it own problem but it's not
overconeable. That's not a word.

Anyway, |1'd rather get to the questions and
answers because | think that's nore inportant than ne
ranbl i ng.

COWM SSI ONER ADELSTEIN: Wl |, thank you.
|'"d actually like to followup on that.
You' re kind of outnunbered here by the |icensed
operators. You're an unlicensed person, but | wanted
totalk alittle bit about the relationship between
the two, about what inpact services and technol ogies
that operate in the |icense bands are having on the
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depl oynment of w reless broadband in general. 1'mkind

of curious of what you think. Anyone who wants to

respond is welcone to junp in here, whether or not

t hese services are conplimentary or are they really

substitutes for one other? O are there strategies

for integrating W-Fi with wide area wrel ess networks

and what types of integration strategies are working?
Do you think we'll ever see sort of a greater

seanl ess integration between thenf?

MR. WONG It doesn't do either. Since we
serve both. The classic exanple of that is T-Mbile.
T-Mobile is probably the I argest to nmy know edge of

the commercial lifetime provider. They have all the
Starbuck's and they have a | ot of red carpet clubs and
admral clubs as well. So they obviously are a 2 and
1/2, 3G GPLS provider as well, which is GS exenpt
technol ogy. So we do bot h.

In terns of integration, I would say to you
that it's not the transport level for the integration
to occur. In nost of these cases, the operators have
a better view than | do, perhaps, but it's about
billing and customer care integration that's sort of
job one. And job two, in ny personal opinion, is the
applications integration. You have the same whet her
it's an e-mail account, or photonessagi ng account or
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whatever it is, to work equally well whether you're

sitting at the Starbuck/s or plugged into your Fiji
card at honme. So | think it's billing and
applications and | think they're fully conplinentary.

MR. STONE: Actually, I'll try mainly to say
| agree with everything Richard said, especially, the
| ast coupl e of points about services and applications
bei ng transparent across access technol ogies --
billing, et cetera. W all, in fact, in the CVRS
domai n, working in industry standards and novi ng
towards standards that will enable us to evol ve our
network infrastructure to support nmultiple access
technologies. So that is a novenent or a process
that's underway in standards as we speak.

In addition to that, | wll say that I
bel i eve that the success that we've seen with W-Fi,
especially, in the residential and enterprise domain,
not so nuch in the hotspot domain, but that remains to
be seen. T-Mbile is a good exanple. But,
especially, in the -- Mchael pointed out the nunber
of residential access points he could pick up. | can
give you an antidote in ny neighborhood that there's
at | east six of ny neighbors that have it. And, as a
matter of fact, as an RF engineer, |'ve already
coordi nated frequency radi os anongst us and | should
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charge a fee for that, but haven't gotten to that just
yet .

(Laughter.)

MR. STONE: But the point is, is that's
wetting the appetite for broadband wireless on a
| arger scale. One of the things that we found in our
broadband trials, simlar to Atish, was that the
custonmers want coverage, ease of use and coverage,
which is very simlar to the wirel ess services we
provi de today. You turn on your phone. |t works.
That's anot her quote that cane up today. It just
wor ks. That consistently is the feedback we're
getting. So, if we're going to nove in this direction
of integrating access technol ogies or allow ng these
services to work across nultiple access technol ogi es,

| think the key to success is that it's got to be easy

to use.

MR. GUDE: Bill, I think that, you know, one
of the things -- at sone point intinme I'd like to sit
next to the Verizon people. | think we'd find nore

t hings i n common.

(Laughter.)

MR, GUDE: | think that we have learned in
this industry of |licensed spectrumusers is that
quality is essential for our custoner adoption and
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interference is a significant barrier to that quality.
We have been very close to this interference issue.
So nost of us wireless carriers, | think, feel very
confortable in a world of delivering quality,
delivering services that custonmers value in a world of
licensed spectrum but that doesn't nean that
unl i censed spectrum cannot coexist. W're already
seeing it in the 802.11 world. And, as technol ogy
noves forward, the |ink between unlicensed and
licensed will becone clear because of a point that |
was trying to stress earlier is that we will be in a
world -- we will likely live in a world of services
that will be increasingly nore converged and networks
that will be increasingly nore converged.

802. 11 provides a great bridging
envi ronment between wireless and wireline. | nean,
it's taught us that. W also have, | think, overcone
the hurdle of nmulti-node, nmulti-band. There are
devices that exist in those realns. But IP and SIP
are two protocols that get us a lot closer to
integration of technol ogies such that we're not that
far away fromintegrated billing, integrated custoner
care because of those protocols. | wouldn't say that
we're there today. But, in that sense, we're probably
very close to a world where |icensed and unlicensed
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can coexi st together and probably custonmers wl|

require that.

MR, SOBI ESKI: Today, nobst of our partners
are operating in the other bands. Qur val ue
proposition we're bringing to the table is that we
have a high capacity, ubiquitous |IP connection to the
PSTN. That's what we provide. LNDS provides that and
we provide it to the wireless users. Right now, it's
nostly the transport layer. | think that an inportant
step is that, as the technol ogi es and the standards
evolve, is nore of that transparency, because
transport only provides -- can only go so far before
you're going to see the kinds of application space
that's really going to be available in the future.
That information has to be transported nore than just
at the protocol level. So | see w deband spectrum
avai l ability being used as an aggregati on network
today, in the future. | say let's learn fromwhat we
| earned in the wreless environment. W started out
with very expensive, very few base stations. W're
now to quarter mles basing on those nobile

t echnol ogi es. The higher frequencies play very well

in small, dense coverage areas.
So | see the whole industry evolving. | see
every one of those service groups will continue down
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their path. | think there is a path in which

everybody can provide nobility services across
spectrunms, so that the user can benefit with a high
fl ow of application space available to them

MR BERRIMAN: 1'd |ike to concur with
everything that's been said. | think it's overviewis
interference risk and investnment risk. 802.11 is
really a world network. [It's in the hotspot. |It's
not providing less line. It's providing |less yard and
| think, in Hong Kong, nore broadband custoners, we
have taken care of getting W-Fi hotspots into the
cof fee shops, et cetera. And it's interesting.

t hi nk about our way back into nobile. W sold our
nmobi | e business a few years ago. On our way back,

we' ve been dealing with handsets where a person is

| ocked into his hone and at this point, which is W-Fi
conpati bl e.

In that situation, we don't have a problem
with unlicensed spectrum W think it's good. But |
think for us to go investing the last mle sol utions,
using unlicensed, then I think we'd have a problem
Soit's really has to do with investnent risk and
interference risks.

MR. ANDERSON: Just a quick note, |I'd just
like to clarify, | guess. A lot of people think
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unl i censed neans 802. 11 and there's so many ot her

things in the unlicensed that are not 802.11 that are
wor ki ng very successfully to overcone the interference
i ssues that the people are concerned with. For
exanpl e, we have 57 and 58 radi os that can detect
anot her frequency being used in that range of changes
and bypass it to continue providing the service. So
there are many other |icense exenpt bands out there
that we are using because of the interference issue.
So | just wanted to make it clear that nost people
think W-Fi 802.11 is license exenpt. Well, it is,
but there are so many other things out there as well.

MR. BERRIMAN: Can | cone back on that?
Well, | think the only probleml've got with that is
the fact that what can work now? It works now but you
don't know what's going to cone along in the future.
W' ve seen an influx in Hong Kong with devices from
Korea that allow you to connect your T.V. in the
bedroom from your DVD player in the living roomand it
uses the 2.5 license spectrum You turn it on. You
get a good picture in the bedroom but your W-Fi has
just died and it what cones on afterwards, not whether
you can make it work now that is the issue with
unl i censed versus a future risk

MR. ANDERSON: True. Maybe unlicensed is a
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tenporary solution because it's here now and until the

Nextel s and everybody el se cones to north rura
II'linois, I have to do something or I'mjust -- can
say SOL?

(Laughter.)

COWMM SSI ONER ADELSTEIN:  Now, in terns of
busi ness strategies we're here to talk about. [I'm
froma rural state, South Dakota, and | think about
the fact that we led the way. | used to be so proud
that we had this conpany out there and I want to
reflect on some tragedies as well as the benefits. W
had a conpany call ed Mrning Mbile Services that was
using EVDO just |ike Verizon, only they did before
Verizon in the small markets. | used to say we |ove
the rain in South Dakota because we had through first
in Sioux Falls. Actually, our biggest community and
they were targeting these md-size communities |ike
Sioux Falls and Duluth, M nnesota.

They went bankrupt and they're out of
busi ness and they' ve shut down service. So | kind of
wanted to think about, in terns of business
strategi es, what you' ve learned fromtheir experience.
Were they too early? Was this sonething that really
doesn't work in | ess popul ated markets? What are the
nost inportant factors for the plain services? Is it
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consuner demand or is it network quality because,

certainly, they had a good quality service? Is it the
type of service? EVDO seens |ike a wonderful
technology. O was it about price and educating the
consunmer? Wat is it that works? Wat can we |earn
fromthat experience? Anybody who wants to reflect on
that. CQbviously, Verizon go first. |It's used the
same technol ogy.

MR, STONE: | think, in this case, you
really have to start with the business case and
network quality, absolutely, is very inportant. W've
| earned that through the years and we focus a | ot of
time and energy and investnent on providing a high
quality network. But, in addition to network quality,
you need custoners. | mean, you need revenues to
of fset the costs of operating the network and the
capital to build out the network.

And what we've found with experience that
works is you target the netropolitan areas first. You
go where the enterprise custonmers are |ocated. You go
whet her there's the highest concentration of consuners
and, as you ranp up volume and ranmp up skill, you can
drive down the operating cost. The cost to depl oy
goes down. The device cost goes down and you
prorogate outward fromthe netropolitan areas. That's
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the fornmula that's worked over and over again with
Verizon Wrel ess.

We started wth anal og technol ogy way back
when and started in the netropolitan areas, propagated
outward. Did the sane thing with our digita
deploynment in the md-'90s. Most recently, our 1-X
technol ogy we started in the nmetropolitan areas. And,
all of the above, is nowin 100 percent of our cel
sites. So we're starting over again with EVDO |
expect it to go the exact sanme way and, all the while,
we continue to add base stations as well. So, in
addition to starting with new technol ogy and buil di ng
outward, we continue to expand coverage by investing
in nost base stations as well.

MR WONG | would say, God bless
capitalism basically. The entire history of
t el econmuni cati on has never said go after stuff and
sonetinmes they break out and nmake it happen and
sonetines they don't. And, since the Tel ecom Act of
' 96, whether it's Kodak, Rhythns, at hone, Arseni o,
you know, every single one of those conpani es has had
its ups and downs and some of them have survived and
some of them haven't and that's healthy. That's good.

That's what capitalismis about is trying those
di fferent experiences. So, actually, | viewthat as a
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very healthy thing that there are people that go out
there that are mavericks that experinent and not al
of themare going to nake it.

The second point | think I'd make is |
believe there are sone things and it turns that EVDO
technology, | think, is one of those things where it
just take a greater set of deep pockets to resource to
make it happen. It is just a very expensive process
as well as technol ogy challenges to go after it and I
think that it was probably a little bit ahead of its
time in ternms of the handsets and the technol ogy
really wasn't there to be deployed at that scale, but
t hose are necessarily bad things. | think
experinmentation is a healthy thing for the industry
and for, frankly, our econony in my opinion.

COWM SSI ONER ADELSTEIN: Is it sort of a bad
sign for future deploynent in rural areas? | nean, is
it going to be the last place to get this kind of
servi ce because of the small scal e?

MR. BERRIMAN: Can | speak from experience?

At the nonment, one could believe the technology is
avai lable. W're not driven by technologies. W're
driven by the fact that it's a non-line-of-site
proposition. So there's all different technol ogies
avai l able. But one of the common things is that, to
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make it work, we've got to work with current projected
prices of that equipnent at infrastructure costs wll
all ow you to be viable with sonething |ike 79, 000
househol ds per cell.
Ri ght now, |I'm sure as you were sayi ng,
Bill, the cost wll come down, the standards, with
everything else, and then you can start to | ook out to
the nore rural areas. But | nentioned you're going to
try to do 75 percent of the households within two
years. Doing 25 percent, we mght never do this tw ce
because it's so spread out and, unless we nove to a
line-of-site technology to do it, | can't see us doing
it unless the prices cone down in the infrastructure.
MR. SOBIESKI: The driver in all of these CP

equi pnent -- | nmean, we need to get CP equi pment used
in all these bands. The cost to the service provider
in the few hundred dollar range, not the thousands or
t housands of dollars or 10s of thousands dollar range.
As long as that equipnment is at that kind of price
point, you're going to still have to service only

sel ected market segnents, either geographical or
custoner bases. So the only way you're going to get
that is to kind of econony to scale for mass
production that you're seeing in the unlicensed band
because peopl e perceive the spectrum availability
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opens up the market pl ace.

Qur position is we're trying to change the
par adi gm and say that even |icensed space can be
avai | abl e through partnership arrangenents to create
that kind of access to the marketplace that will allow
peopl e to produce equi pnment in that spectrumthat
gi ves you that same kind of price point froma
purchase perspective. So it's a different paradi gm
and we understand that.

COWM SSI ONER ADELSTEIN:  One nore question
just I'd like to touch on quickly before we open it up
is really is constantly here at the FCC we hear about
wor ki ng on and contenpl ating the future of voice-over
internet protocol and the thing that raises this issue
for me is, when do you think we'll see nobile phone
becone commercially available? |Is that a peculiar
application here for wirel ess broadband and woul d
t hese device be able to roam you think, between W-Fi
hot spots and sonme of the networks?

MR GUDE: Let ne see if | can just start
off with that. Voice-over IP, | think everybody
understands there are three kinds of voice-over |IP
There's voice-over IP in the back haul technol ogy and
there's been a |l ot of progress nmade in that area.
There's voice-over | P vantage style and then there's
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voi ce-over I P on the air link between sone tower and a
nobi | e phone and, perhaps, there's other definitions
as wel | .

We don't see voice-over | P as sonething that
we take a very long period of tinme to devel op. W
think that it is relatively close on the horizon. But
| don't want to start fromthe technology first. |
really want to go back to the custoner demand issue
and tal k about a conceptual state of mind that people
al ways refer to as convergence. 1In a world of
convergence, we need to tal k about network
convergence. You can talk service convergence. You
can tal k about a lot of different kinds of
conver gence, but what broadband allows us to do is to
take all of those service within voice, nedia or data
and put them over the same access nedi um

So the inportance of VOP is that, nunber
one, it allows for enhanced services to be brought to
consuners. And, depending how you look at it, it also
| oners the cost of broadband entry. Let nme give you
an exanple. |f you have a custoner who is a | andline
-- an exanple, if you have a custoner who is paying
for DSL access at $35 and they're paying $50 for |ocal
and LD service, they're paying about $85.

| f that custoner happens to buy broadband
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and then starts to go vantage like, unlimted | ocal
and LDs are only $35. So you're now at $70 total.
That savings of $15 or $20 effectively |l owered the
cost of broadband. So voice-over IPis a very
interesting opportunity. It is an application. 1It's
al so a nmeans of conmuni cation and then you can extend
this to a wireless, but, at the end of the day, what
we think is that voice-over IP is an application that
really brings a lot of utility to custoners in
enhanci ng the val ue proposition.

MR. BERRIMAN: | was just going to say |
think it depends on what your business nodel is. |If
you're looking to do | ower cost |ong distance, then
voi ce-over I[P there is a market for that. |If you have
a fixed network, |like we have in Hong Kong, we have so
many voice lines already, we're not going to repl ace
voice with voice for new additional revenue.

So, with that end of the spectrum in the
U K, for our next generation of nodemwe' ||l have a
built-in voice-over IP software with the intention of
having that capability because it suits us, having an
| P stream as our access node to have voice-over |P as
t he means of doing. So, in Hong Kong, we have
voi ce-under | P as well voice-over |IP where we have an
| P stream as our nain access.
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MR. STONE: Adding to what Atish said, and |

agree with everything, especially, the consuner demand
pi ece. Just a couple of other coments. | think I'm
alittle nore bearish on timng, certainly, | see the
potential, the incentive for a wireless provider, the
exi st CVRS providers to nove forward with voi ce-over

| P. However, you do need to keep in mnd that today,
as we've tal ked about a lot, our custoners demand high
quality service. W, the service providers, are
incented to provide service in a very efficient

manner .

And today, voice-over |P, does not
acconplish either of those things or | should say
differently. The CDVA circuit switched or the circuit
swi tched voice call nodel, in general, has a very rich
set of features. It's well optimzed and operates
very, very efficiently.

So the up side in the near termis the
enhanced services, but we also need to catch up --
voi ce-over | P over wireless needs to catch up with
circuited switched voice in terns of efficiency and

the set of feature
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