REPORTER S TRANSCRI PT of COMMERCE SPECTRUM MANAGEMENT
ADVI SORY COW TTEE (CSMAC) MEETI NG at the

NATI ONAL | NSTI TUTE OF STANDARDS and TECHNCLOGY,
BOULDER CAMPUS

325 BROADWAY STREET, BOULDER, COLORADO, 80305

Monday, August 1, 2016, beginning at 1:00 p.m NMNDT

NOTE: The primary cause for the use of "(indiscernible)”
statenents in this transcript is due to
partici pants not staying in close proximty
to the m crophone or poor recording conditions.
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UNI DENTI FI ED MALE: Al right. | think
we'll get going if everyone is ready. Wlcone to this
edition of the CSMAC. |'mgoing to just turn it over
right to G enn wel cone us.

GLENN REYNOLDS: So I'Ill start off by
wel com ng everybody to the Boulder labs. | think for
t hose of you who haven't been here before, hopefully,
you' ve had an opportunity to | ook around.

Qoviously, this is a facility that is
jointly used by NI ST, NOAA, and our |ITS | abs down at the
bottomof the hill in the parts that don't | ook nearly
this nice. And we'll just leave it at that.

Once again, | get the privilege of kind of
representing the assistant secretary at this neeting.
Larry had fully intended to be here today, both to kick
of f this CSMAC neeti ng.

UNI DENTI FI ED MALE ON TELEPHONE: Hel |l 0?
Hel | 0?

UNI DENTI FI ED FEMALE ON TELEPHONE: Hi,

t here.

GLENN REYNOLDS: Fol ks, for those of you who
are on the |line, can you please --

UNI DENTI FI ED MALE ON TELEPHONE: |s this the
CSMAC neeti ng?

UNI DENTI FI ED FEMALE ON TELEPHONE: This is
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the CSMAC neeting, at least | think so.

GLENN REYNOLDS: This is the CSMAC neeti ng
and can everybody nute their phones, please.

UNI DENTI FI ED MALE ON TELEPHONE: Because
it's started, but | don't hear it through the phone.

UNI DENTI FI ED FEMALE ON TELEPHONE: Huh.

UNI DENTI FI ED MALE ON TELEPHONE: |'m heari ng
it online.

LARRY ALDER: Can you guys hear us? This is
t he conference room

UNI DENTI FI ED FEMALE ON TELEPHONE: Uh, let's
see (indiscernible) --

(Background conversations fromtel ephone
partici pants)

UNI DENTI FI ED MALE: Ckay. W'Ill see if we
can figure out the fol ks on the phone. Again, | don't
know if you -- | assune you can't hear us.

UNI DENTI FI ED MALE ON TELEPHONE: There's
about -- there's a two-m nute delay between the video

and the phone, and we cannot hear the neeting through

t he phone.
UNI DENTI FI ED MALE: W can hear you, David.
GLENN REYNOLDS: Yeah, that's why |'m a

| awer. Q@uys, all | can say is w're going to try to

fix it on the phone as quickly as we can, but please
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bear with us.

As | was about to say, Larry had fully
i ntended to be here with us to kick this off, kick off
this last neeting of the CSMAC, as well as to give
openi ng remarks tonorrow norning at the | SART neeting
down the road.

But, Larry is, as you all know, kind of
comng to the end of the admnistration. And Larry has
been trying to figure out what he wants to do next with
his [ife. And so he's decided to follow his real dream
and try to pitch for the Wite Sox.

And, as a result, the first step in that is
he had to get shoul der surgery |ast week. He says it's
a rotator cuff, but we're all kind of skeptical. |
think they're putting new nuscle in there or sonething.
But anyway he, unfortunately, is on restricted travel
for three weeks. So he could not get out here.

So he sends his regards and he sends ne here
not just with his welcomng, but with his appreciation
for all the hard work of this iteration of the CSVAC.
Looki ng back at this CSMAC -- we're still having sone
| ssues | hear.

This CSMAC, when you | ook back at it, has
spanned a remarkably transformative period in this

I ndustry, if you go back and | ook, starting with | ast
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January with the record-breaki ng AW5-3 auction, which
cl osed and set all sorts of records for noney for the
treasury and ot her things, but which also included rules
for proactive sharing that were devel oped through the
CSMAC process.

Then last April the FCC adopted truly
I nnovative tiered sharing arrangenents for the 3.5
gi gahertz band, placing new sharing technologies truly
I n the mai nstream of spectrum managenent. Ow, that
hurt. | don't know if that was ne.

Then this year we're witnessing the first of
Its kind incentive auction, an out-of-the-box effort to
create a wn-win opportunity to repurpose spectrum for
brand new servi ces.

But perhaps the nost remarkable sort of
transition that we've seen over this CSMAC s lifetine is
wat ching the idea of 5Gwireless go fromsonething of a
vague concept to sonething really real, underscored by
the FCC s recent Spectrum Frontiers order, which gives
the U S. a trenendous conpetitive advantage in the next
technol ogy cycle by putting to use mllinmeter wave
spectrum for advanced w rel ess broadband, spectrumthat
was barely on any of our radar screens when this CSMAC
convened.

So this last neeting of the current CSMAC i s
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a bit of atransitional mlestone itself in that we're

| ooki ng bot h backwards and forwards. On the one hand,
we can take a brief nonent to appreciate all of the hard
work that all of you have put into this, the commtted,
forward-| ooking work that is reflected in the final
recommendati ons of the working groups that we heard at
the neeting two nonths ago, and then the work that's
reflected in the reports, in the papers that we're going
to be tal ki ng about today.

The work of the CSMAC has al ready nade
| nportant contributions to spectrum policy and w ||
continue to do so as we take on the next spectrum
managenent chal |l enges. But after we take that breath to
appreci ate the hard work of this group, we'll be right
back to the blank white board as we | ook forward and
finish this neeting up with the discussion, trying to
I dentify what issues we should be |ooking at next. As
t he sayi ng goes, no good deed goes unpuni shed.

In closing, | just wanted to first recognize
two special guests we have here today or at |east one
that's here and one that hopefully will be here
monmentarily. Julie Knapp is here fromthe FCC

UNI DENTI FI ED MALE: Got his own table and
ever yt hi ng.

GLENN REYNOLDS: Exactly. W had to stick
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himin his own | ocation. And then, hopefully,
momentarily we will be joined by Keith G enban who is --
oh, Keith is here. Gkay. Keith nmade it fromour staff
meet i ng.

UNI DENTI FI ED MALE: He doesn't even get a
t abl e.

GLENN REYNOLDS: | know. Keith, you shoul d
join Julie. Keith who is the head, has been the head
now for a little over a year of our Institute for
Tel ecomruni cati on Sci ences based here in Boul der.

So | just wanted to wel cone everybody again,
express our trenendous appreciation for all of the hard
work, all the commtnent, all the resources, and all of
the brain power that all of you guys have dedicated to
this effort.

| can assure you that we at NTI A appreciate
and recogni ze that you all have lots of demands on your
time, and it is our intent and our obligation, to nmake
sure that we try to nake this effort both in this
neeting --

UNI DENTI FI ED FEMALE ON TELEPHONE: Hey, can
you help nme with this thing?

GLENN REYNOLDS: -- and all the efforts
going forward a val uable use of your tine for all parts

of this wireless echo system So with that, |I'm going
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to pass it back to Mark and Larry --

UNI DENTI FI ED MALE ON TELEPHONE: Hi, Jani ce.
This is (indiscernible). | have the exact sane problem

MARK CROSBY (tel ephonically): This is Mark
Crosby, sane thing.

LARRY ALDER: Ckay. | think we're going to
just try to work through it. David, you' re working the
-- okay. So | apologize to the fol ks on the phone, but
we're going to just keep plow ng forward.

So, again, this is the final neeting for
this version of the CSMAC and | think Mark and nysel f
woul d like to echo Genn and Larry Strickling' s in-proxy
coments through denn to thank everyone for the
trenmendous work that's been put together in these five
subcommi tt ees.

There's really been sone great work. | know
|'ve learned a lot fromthe reports. And | think these
are really outstanding work, and | appreciate all the
time. And | know Mark does as well. WMark worked harder
t han anyone el se, so great.

So for today, we've got kind of an
I nteresting agenda. We're going to hear from our
guests. So there'll be kind of the first hour we'll get
to do a lot of listening to our esteened guests. And

then we're going to wal k through the reports.
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Alot of it was voted on and approved | ast
time. There's a few clean-up things that we want to
present, specifically around the 5G report and
recomendati ons. And then we're going to nove into an
I nteresting and uncharted water for this group.

We're going to have a little brainstormng
session around future topics. So this is your chance
to, you know, open the doors pretty widely at a high
| evel, and we' || discuss potential future topics, you
know, real -tinme brainstormng, which will be input for
Pai ge and her process inform ng topics for next group.

So that's kind of what we have on the agenda
for today. So |I thought what we'd do then is start with
our traditional roll call. So why don't we start down
there with Bob.

ROBERT PEPPER: Robert Pepper, The Aspen
I nstitute.

RI CK REASER:. Ri ck Reaser, Raytheon.

STEVE SHARKEY: Steve Sharkey, T-Mobile.

DENNI S ROBERSON:  Denni s Roberson, Illinois
Institute of Technol ogy and Roberson Associ at es.

PAUL KOLODZY: Paul Kol odzy, Kol odzy
Consul ti ng.

AUDREY ALLI SON: Audrey Allison, Boeing.

CHARLA RATH. Charla Rath, Verizon.
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Bar ker .

Col or ado.

Martin.

Wr el ess.

Technol ogy

phone, Davi

t her e.

BRYAN TRAMONT: Bryan Tranont, W1 ki nson

PAI GE ATKINS: Paige Atkins, NTIA

LARRY ALDER: Larry Alder with Google.

MARK G BSON:  Mark G bson with Consearch.
GLEN REYNCOLDS: d en Reynol ds, NTIA
MARI AM SOROND: Mari am Sorond, DI SH Net wor k.
ROBERT KUBI K:  Robert Kubi k, Sansung.

DALE HATFIELD: Dale Hatfield, University of

JENNI FER WARREN: Jenni fer Warren, Lockheed

JEFF REED. Jeff Reed, Virginia Tech.
KURT SCHAUBACH: Kurt Schaubach, Feder ated

M CHAEL CALABRESE: M chael Cal abrese, Open
Institute at New Aneri ca.

CARL POVELI TES: Carl Povelites, AT&T.
LARRY ALDER: And | dare not ask for the

d, huh?

(i naudi bl e response)

UNI DENTI FI ED MALE: Well, we know Janice is

LARRY ALDER: We know t hat Jani ce, Mark

Crosby, David Donovan, M ke Chartier, and Harold

10
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Furchtgott-Roth, those are the people we know were
supposed to be on the phone. I|I'mgoing to wait for --

(dialing of phone and automated recording

pl ayi ng)

LARRY ALDER:. kay. Can anyone on the phone
hear us? Anyone on the phone want to introduce
t hensel ves? W're doing the roll call. | don't think
it's working so --

UNI DENTI FI ED FEMALE ON TELEPHONE: Hi there.
Are we on the with Boul der now or just each other?

LARRY ALDER: This is Boul der.

UNI DENTI FI ED FEMALE ON TELEPHONE: Okay.
Second tinme's a charm Geat. Thanks. | can see you,
but | couldn't hear -- you know -- we got cut off.
Anyway, thanks.

LARRY ALDER: So, Janice, why don't you
I ntroduce yourself and then if anyone else is on the
call, we'll have you introduce yourself, and after you
I ntroduce yourself, let's go ahead and use the nmute
buttons to keep -- go ahead, Janice.

JANI CE OBUCHOWBKI :  Ckay, it's Janice
CGbuchowski, (indiscernible).

LARRY ALDER: Any ot her people on the phone?

JANI CE OBUCHOWBKI:  All right. It's Janice

Gbuchowski from Washi ngton, but | think we have a
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two-m nute delay. You'll hear nme in two m nutes.
LARRY ALDER: | heard Mark Crosby there.
MARK CROSBY: Yeah, Mark's on.
LARRY ALDER: Hi, Mark. GCkay. | think

we're good. Let's continue on then with the agenda. So

| don't think there's -- Mark, do you have any ot her
I ntroductory remarks? | think we've covered the
I ntroductory remarks, and so we'll junp right in with

t he spectrum update from Pai ge.

PAI GE ATKI NS: Thank you -- a little bit of
feedback there. Well, welcone back to Boul der where we
are fortunate, again, to hold our CSMAC neeting
al ongsi de the | SART conference, and the topic of this
year's conference spectrumforensics --

DAVI D DONOVAN:  Donovan i s here.

PAI GE ATKINS: Who was that?

LARRY ALDER: David Donovan just joi ned.

PAI GE ATKINS: Ckay. ~-- is tinely as we
| ook to the next generation --

DAVI D DONOVAN:  Hel | 0?

MARK CROSBY: David, there's a two-mnute
del ay so --

PAI GE ATKINS: -- of chall enges and
opportunities associated with spectrum policy --

(i ndi scerni bl e background conversations from



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

13
t el ephone participants.)

PAI GE ATKINS: -- in particular the
necessary technol ogy capabilities and regul atory
franmewor ks that enable sharing while mtigating or
avoi ding interference.

There is an inpressive array of panelists
and di scussions this week, so | hope all of you, if not,
sone of you, can participate throughout the week, and it
I s being sponsored by The Center for Advanced
Communi cations. So it's a great opportunity.

And t he | SART agenda notes, paraphrasing
Robert Frost, that Spectrum Forensics wll help build
and mai ntain good fences to nake good nei ghbors. And
the | SART' s sharing-centric thenme of good fences and
good nei ghbors is very applicable to our discussions
here in CSMAC and our continuing discussions for the
next cycl e.

We continue to live in exciting tines in
spectrum managenent. | comend, as everyone has al ready
t oday, the CSMAC nenbership for answering the call and
in particular for the fast-paced assessnents that we've
asked you to do the |last few nonths and the expedited
tinmelines that we' ve put before you.

Since this is part of an extended nmenbership

term we appreciate that this is yeoman's work. These
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are challenging issues at the cutting edge of new
technol ogy and regul atory environnents, and we do
appreciate the intellectual capital that you bring to
bear for us to answer the tough challenges and formnul ate
the right approach for the future.

As we close out this chapter of the
commttee's current term | |ook forward to your
I nsi ghts and di scussi on today on what we need to focus
on for the future and the priorities. And that wl|
help us fornmul ate the next set of questions for the next
menbership term

But for now, I'll turn to sone of the
exciting things that have occurred since the | ast CSVMAC
nmeeting in June. For a brief two nonths, a | ot has
happened. And | will touch on sonme and others in this
room Julie and Keith, wll elaborate on many of these.

So a major step forward, as 4 enn already
menti oned, was Spectrum Frontiers. This item nade
avai | abl e nore spectrum for flexible-use wireless
br oadband than ever before and lays the critical
groundwork for 5G services and applications and high
frequency, in particular mllinmeter wave spectrum

The FCC s actions supported by NTIA and the
federal agencies offers exciting opportunities,

particularly for spectrum sharing and dual - use
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technologies. And in particular, for spectrum sharing,
It was focused on the federal, non-federal sharing. It
provi des sonme uni que opportunities for us that we need
to exploit. And I'msure Julie Knapp will talk about
that in nuch nore detail in a few m nutes.

Now, the advanced w rel ess research
initiative, if some of you heard the Wlite House press,
we really need to put in place the building bl ocks of
research and technol ogy devel opnent that will hel p nake
Frontiers as well as 5G a reality.

And in July, the admnistration laid out
steps for U S. |eadership by launching a $400, 000, 000
programto enabl e advanced wirel ess research over the
next decade. And that really builds on the Frontiers
policy framework that the FCC has put in place.

And through this initiative, which is run by
The National Science Foundation or NSF, there are nore
than 20 technol ogy conpani es and private sector
associations in conjunction with NSF that are investing
85 mllion in four city-scale public/private testing
platfornms to support fundanental research on advanced
w rel ess technol ogi es.

And t he fundanental research supported on
these platforns will include the $350, 000, 000 i nvest nent

by NSF for academ c research over the next seven years

15
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and wll allow academ cs, entrepreneurs and industry to
mat ur e advanced wirel ess technol ogi es concepts, which
will translate into future innovations for next
generation 5G and other capabilities. So it's an
exciting opportunity for nmany.

Now, in a related announcenent, NTIA s |TS,
the Institute for Tel ecomruni cati on Sciences, this fall
wi | | sponsor undergraduate and graduate student research
that will leverage the testbed it is developing with the
Uni versity of Col orado Boul der across the federal and
uni versity canpuses here in Boul der.

And the testbed wll support research on
canpus scale wirel ess networking, spectrum sharing, and
nmobi | e applications and enabl e col | aborati on between
I TS, University of Col orado Boul der and the city of
Boulder. And so it's a very exciting opportunity for
all of us.

And you w Il hear nore fromour director of
| TS today, Dr. Keith Grenban, who will talk about their
strategic thrusts and related efforts to better inform
spectrum policy decisions and support devel opnent of new
t el ecommuni cati ons technol ogi es.

Now, | wouldn't do justice to our efforts
W t hout nentioning our continued progress on the 500

nmegahertz goal. Everyone's aware we're al nost hal fway
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t here, which we have been for a while now

And, collectively, we continue to eval uate
the feasibility of increased sharing and nultiple bands,
I ncluding with unlicensed devices in 5 gigahertz, and
many of you are participating in those efforts.

And since the | ast CSMAC neeting, the FCC s
comment period has closed on its public notice to
refresh the record in the proceeding on 5.9 gigahertz.
W al so continue an intense schedule of anal ysis and
nodel i ng for 5350 to 5470 nmegahertz and continue to work
with the agencies and i ndustry on nodeling approaches to
ensure we can ascertain whether sharing is technically
feasible in these bands.

The 5 gigahertz bands are a vital part of
our storyline related to neeting the 500 negahertz goal.
And we al so continue to nake progress on 3 dot 5
gi gahertz and the incentive auction which, again, Julie
will talk to you in nore detail in a few m nutes.

And as Assistant Secretary Strickling has
mentioned before, we are optimstic that later this year
i n conjunction with the FCC and the agencies, we will be
able to lay out a road map of how we wi |l achieve that
500 negahertz by the year 2020.

Now, neanwhil e, the Spectrum Pi peline Act,

whi ch the president signed into law last fall as part of

17
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a bipartisan budget act, sets out targets for

I dentifying an additional 130 negahertz for wrel ess
broadband as part of a series of deadlines in the 2022
to 2024 time frame. However, nore significantly, the
Pi pel i ne Act nmade inportant changes to the spectrum
relocation fund and the use of the spectrum auction

pr oceeds.

The Spectrum Pi peline Act all ows federal
agencies to nore flexibly apply those funds for advanced
spectrum pl anning and research and devel opnent that may
|l ead to nore efficient spectrumuse and repurposi ng of
spectrum for commercial applications, while ensuring we
mai ntai n or enhance our federal critical capabilities.

This is a significant step forward and an
| nportant conponent to creating a sustainable pipeline,
and we've noved quickly to inplenent this act, including
reconstituting the technical panel. And sonme will be
famliar with the technical panel's purpose in AWs 3.
This is a slightly different purpose and
responsibilities. And the agency's proposals are
subject to the technical panel review and approval under
t he statute.

The intent is to help direct this additional
SRF funds to invest in high-payoff activities while

hopeful | y enabling sharing and rel ocati on deci si ons.

18
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And we are already working with several federal agencies

on pendi ng proposals that they would |ike to bring
forward through this process. So we're very excited
about that.

Now |'mgoing to take a slightly different

turn. It's really amazing to | ook back 30-plus years

19

and see all the progress that we've nmade froma spectrum

pol i cy perspective.
The effort to provide nore spectrum access

for broadband wreless services really stands on the

shoul ders of a federal spectrumpolicy that goes back to

about 1983 when FCC all ocated the initial spectrum used
to begin the building blocks for the first cellular
net wor ks.
And at |east as far back as the
admnistration of President Bill dinton, every
adm ni stration has acted to nake spectrum available to
accommodate the need for commercial wreless services.
I n 1993, Congress gave the conmm ssion
auction authority, recognizing it is a way to find the
nost efficient way to get spectrum access into the nost
productive hands and into the market. And, at that
time, Congress also directed NTIAto identify over 200
nmegahertz of federal governnent spectrumto repurpose

for the private sector.
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And as the commercial wreless industry took
off, the U S. governnent responded in a thoughtful,
strategic, and bipartisan approach to naki ng additi onal
spectrum avail abl e while preserving the spectrum access
t hat governnent agencies and departnents continue to
need to serve the public, and, in particular, in the
areas of honel and security, public safety, and other
critical m ssion areas.

Now, since 1994, the FCC has conducted
nearly a hundred spectrum auctions that have generated
billions of dollars for the U S Treasury, supporting
| nportant public policy goals.

In 2003, fast forward, the president's
spectrumpolicy initiative under President George W
Bush comm tted us to devel opi ng a conprehensi ve spectrum
policy for the 21st century. And this initiative, in
part, resulted in the formation of two key advisory
conmttees -- CSMAC as well as the PPSG the Policy and
Pl ans Steering G oup.

Since that tine, we've had a series of
policy and | egislative actions that have repurposed in
auction nmultiple bands, federal bands for commerci al
br oadband access, established the spectrumrel ocation
fund to help ease the transition of spectrumfrom

governnment to commercial use while preserving the
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agencies' abilities to serve the public.

And we have progressively reforned the SRF
to nore flexibly apply those funds for sharing advanced
planning and R & D. And as we all know, the Gbana
adm ni stration brought continued enphasis on the need to
address accel erating growh of broadband services and
applications with two presidential nenos, that we're all
very famliar with, in an effort to ensure that
sufficient spectrumw || be avail able for broadband
expansi on.

Now, July, last nonth now, was al so the
four-year anniversary of a ground-breaking report on
spectrum sharing rel eased by the President's Council of
Advi sors on Science and Technol ogy or PCAST. Though not
that |1 ong ago, nmuch has changed in four years.

And to put a little perspective, the report
cited the internet of things as a novel wreless narket.
And it is now a part of our common technol ogy
vernacular. Simlarly, 5G was not fully evolved as a
concept and didn't nerit a nention in the report. So
how far we've cone in four short years.

When it was rel eased four years ago, the
PCAST report was a gane changer in terns of articulating
a new paradi gm based on using sharing to enpower access

to federal spectrum w thout conprom sing inportant
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f ederal agency m ssions.

And for this adm nistration, the PCAST
report has been a cornerstone to an inportant policy
trifecta, again, starting with the president's 2010
meno, followed in 2013 by the second neno asking us to
accel erate our focus on spectrum shari ng.

And we have nmade significant strides in
addressing the recommendations in the PCAST report in
sonme formor fashion including | everaging capabilities
I n spectrum access systens and 3.5 gigahertz to enable
the kind of sharing that the PCAST report envisioned.

So, to be clear, as |'ve often said, we
still have a | ot of work ahead of us, not only in the
t echnol ogy, but also the policy, the process, the
framework within which we need to inplenent that
technol ogy. But we have that foundation to build on and
to ensure we can prove out these new sharing techni ques
and technol ogi es.

So ny intent is not to give you a history
| esson, because nobst of you know that history, but to
enphasi ze that it wll continue to be a bipartisan
priority, regardl ess of which new adm nistration takes
over in a few nonths, and our spectrum work and nonentum
must conti nue.

However, what has worked in the past does
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not guarantee success in the future, so the CSMAC is
going to remain a critical conponent, so we can better
think of things out of the box, |ook at things through
di fferent | enses and continue to devel op i nnovative
policy, regulatory and technol ogy solutions to fully
exploit the spectrum opportunities now and in the
future.

So | look forward to wrapping up the final
recomrendati ons for this nenbership today, and as Larry
and others have alluded to this brainstorm ng session in
terns of next steps, so we can consider those for the
next CSMAC cycl e.

And we know being on a federal advisory
conmttee is not a very glanorous job, and we are
grateful for your tine and invaluable insights. It's
t he personal comm tnment that each of you nmake to
vol unt eer your tinme and expertise to help us do a better
job that is so inportant to us.

We sincerely appreciate your conmtnent and
the collective wi sdom and advi ce that you' ve provided to
NTI A now over the last 30 nonths with that extension of
six nmonths. So thank you very nuch. And |I'm happy to
take any questions that fol ks nay have.

MARK G BSON. Just to nake one comment, you

didn't nention the propagation tutorial that ITS has
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been doing, which I'd like to just say thank you for. |
think Eric Nelson has put themtogether, and a | ot of
hi s peopl e have been doing them And they are between
50 and 75 people on those calls so thank you very nuch
for that. That's awesone work. There's a lot of really
good information in that. So all of us that are
participating are getting a lot out of it, so thank you.

PAl GE ATKINS: Thanks, MarKk.

DENNI S ROBERSON: Denni s Roberson here. You
talk very well about the past, and it is fun even for us
to hear it, even though we lived it. No, it really is
terrific. As we |ook forward, what is the gane plan for
CSMAC? | know these are uncertain tines as there's an
adm ni stration change in the (indiscernible) and so on.

But what does the next year |look like for CSMAC and for

NTI A?

PAI GE ATKINS: Well, fromny perspective,
and, obviously, | can't guarantee anything, but our plan
Is to nove forward as nothing will be changing. You

know, from our perspective, it is very inportant for us
to keep that nonmentum goi ng.

We are in the process of vetting the new
menber ship through our normal activities, and we hope to
do that as expeditiously as possible and to get the next

round going. So we're very excited to nove forward and
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tee up that next cycle with inportant questions for us

to answer.

LARRY ALDER: Last call for questions for
Pai ge.

PAI GE ATKINS: Save all the hard ones for
Jul i e.

LARRY ALDER: For our brainstormng. So
W t hout further ado then, we've got Julie fromthe
broadcaster's booth over there.

UNI DENTI FI ED MALE: How s (i ndi scerni bl e)
treating you over there, Julie?

(audi o cut out)

JULIE KNAPP: -- collaboration. So thanks.
It's great to be here. Sonetines it feels |ike the only
time | get to go to these neetings is out here in
Boul der.

Just three terns initially cone to m nd.
One is that so many of the things that we have been
doi ng i nvol ve sharing of spectrum perhaps nore than any
time in the past.

Secondly, conplexity -- thinking back to
those earlier days where it was generally identify a
particul ar band, have a debate over whether it was
lightly used or not and reallocate it, which worked

fine for the tinme, but there's a |lot nore operations in
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the spectrumtoday, and we're trying to pack nore and
nore together. And that has neant that our ways of
recovering spectrum and our ways of sharing spectrum
have gotten nore conpl ex.

And then, thirdly, collaboration. W
coul dn't have acconplished the things that were done,
such as with AWs-3 and many of the other things and all
of the challenges that we have in front of us w thout
the coll aboration between NTIA and the federal agencies
and the industry and | think all of the people in this
room

So I"'mconfident that we're going to neet
t hese chal | enges ahead, but it's going to take all of us
wor ki ng together. So I'mjust going to mrror alittle
bit of what Paige said and perhaps add sone commentary
to it fromthe broadcast booth.

well, first of all, at |east on our side,
we' ve done a lot of work to nake the incentive auction
happen and that's in process, and, you know, it goes
back to the termconplexity, because | don't think there
has been anything that we've had to deal with on our
side that was as conplex as trying to figure out what
the chairman descri bed as the Rubik's cube. And it's
been a nonunental acconplishnment just to get to the

poi nt where the auction is actually going on.
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The Spectrum Frontiers item or what sone
call the 5Gitem alnost 11 gigahertz of spectrum was
identified for nobile. The three bands that we tal ked
about generally -- the 28 gigahertz band, the 37
gi gahertz band, 39 gigahertz band -- 1'I|l spare you the
details. But every one of themhad different sets of
I ncunbenci es, different sets of chall enges.

And | think one of the really interesting
things here that lies in the work ahead is in that band
at 37 where we identified 600 negahertz of sharing
basically for everybody, a portion of it with a priority
for the Departnent of Defense.

But it's not a separate spot for any one
service. |It's a spot to find ways that we can maxi m ze
use of the spectrum by essentially giving all of the
parties access toit. So | think that's going to be one
of the very challenging things that we have goi ng ahead.

And if that wasn't enough, there's another
18 gigahertz of spectrumthat we put in play in the
further notice. So for -- | think this is probably the
greatest boon for the FCBA and for the spectrum
engineers in terns of all the analytical work that |ies
ahead.

And it's not only for the United States, but

what's going on internationally in trying to identify
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the spectrum So it was quite an acconplishnent, |
think, for all of us toreally lead the world in
i dentifying spectrumfor the next generation of nobile
services and we went to keep up that nonentum as we go
f orward.

And the 3.5 gigahertz, the great news there,
first of all, has been all of the collaboration that has
gone anong the industry and the stakeholders in the
W nnForum process. Getting everybody together in the
roomto solve all of the details of howthis is going to
work | think was probably one of the best things that we
as an agency coul d have done.

W set a basic framework and then set, you
know, all of the technol ogy experts and the stakehol ders
together in one place to try to figure out all of the
details, and there's been a ot of terrific work that
has been going on there.

We al so had the applicants for the spectrum
access systens. And one of the things is as a regul atory
agency when you set these things up is you wonder, when
you send the invites out to the party, is anybody goi ng
to show up. And it's always gratifying. You know,
we've had a nunber of parties that filed both to be
spectrum access service providers and envi ronnent al

sensi ng system providers.
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So we're in the mdst of the approval
process. |It's going to take sone tine working through
all that and trying to figure out exactly how do we
ensure that these systens work the way we expected them
to work. But there's a |ot of benefit out of it. |
think we're packing -- there's anot her exanple of where
we're packing nore together in the spectrumin a dynamc
way to make the maxi num use of it.

| would just also say that one of the
t hings, the way we think about things, it's not so nuch
about taking a particular nodel and trying to apply it
everywhere, but trying to figure out what is the best
nodel to nmaxim ze the use of the spectrum given the
conditions that there are in that space.

So SAS was the right approach there. It may
or may not be in other places, but the whole thene of
trying to find ways to nake nore use of the spectrum I
think, is the chall enge we have ahead.

A coupl e of other exanples that Paige
mentioned but I'lIl say a little bit nore about them
What we' ve been tal king about is the 5350 piece for
unlicensed. So there's two unlicensed bands that are
avai |l abl e now, and broadly -- 5150 to 5350 and 5470 to
5850. So you've got these two big chunks of spectrum

that are sitting there.
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The | EEE 802. 11 AC standard is designed to
work in those, but we could get nore out of it, if we
can fill in the mssing piece in the mddle. So that's
why this is so inportant. But it is tough, because we
have got systens in there |ike earth exploration
satellite systens where the signals are really weak and
you're trying to figure out, well, | can't hear them so
how do | share then? Do | predict where they are and
find periods of tinme where | turn off in that particular
pi ece of spectrumand | use it el sewhere?

So that piece has been a challenge. And
then there are nmultiple radar systens. W' re already
sharing with radar systens in other parts of the 5
gi gahertz spectrum but these are different. They
I ncl ude aeronautical systens. They include systens that
have extrenely short response tines.

So we've had a | ot of people working very
hard trying to figure out howto do this, and | tip ny
hat to Charles G ass who's really been in the mddl e of
It leading the effort. He's increased the |evel of work
that is going on there.

He's having neetings a couple tines a week
trying to get everybody together to sort this out. So
there's a ot of dedication going into trying to figure

out how to gain access to that spectrum and make sharing
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wor K.

And | shudder to talk about which piece is
nore difficult or easier, but the other piece that we're
| ooking at is this piece that we call 5.9 gigahertz.
It's at 5850 to 5925 so it sits at the high end of the
unlicensed spectrum It's been allocated for
intelligent transportation systens, what is often
referred to as DRSC -- dedicated short range
communi cati ons.

We issued, as Paige nentioned, a public
notice in early June to refresh the record and to
solicit prototypes. The good news is just |ast Friday
we received prototypes from Broadcom KEA Technol ogi es,
and CAV Technol ogies. And we extended the date.

They were all due to cone in on the 30th of
July, but, as you know, when you're working with
prot otypes, sonetines you' ve got to really put them
t hrough their paces to nmake sure they're working before
you submt themin for testing.

So Qualcommis submtting theirs by August
8th and G sco by August 18th. There are three phases of
testing, first at the FCC | ab; then DOI, Departnent of
Transportation, will be doing sone basic field tests;
and then finally real-world testing.

So we've done a lot. W've still got a |ot
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| eft to do. These problens are hard. And, you know,
there's a lot of energy and, | think, intelligence going
into trying to figure out ways to nmake them work.

Thanks.

LARRY ALDER: Thanks, Julie. Do you folks
have questions for Julie? M chael.

M CHAEL CALABRESE: Yeah, M chael Cal abrese.
Julie, you nentioned the 37 to 37.6, which wll be, you
know, an intention to have that be a shared, a fairly
open shared band anong nmany different types of users.

Are there issues that you've already
I dentified, these would be federal, federal use that
you -- whether you could -- | don't know. Are you ready
now to say that the CSMAC mght, it m ght be productive
for the CSMAC to | ook at them or just sinply what are
your chal |l enges when you think about sharing with
federal users in that band? Is it all very cut and
dried right now, or is it still a work in progress as
far as identifying the issues?

JULI E KNAPP: Thanks, M chael. Start with
the proposition that this was spectrumthat was
all ocated to the federal governnent. And so even if
there weren't systens depl oyed, this was spectrumthat
for them 1| think, fromtheir point of view was

potentially a place that they coul d depl oy systens and
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And | think one of the concerns fromthe
federal side was that they would still have the
opportunity to grow and use the spectrumin the future.
So what we tried to do was take this piece and, by the
way, nost of the details we asked questions about in the
Further Notice of Proposed Rul emaki ng.

So the idea here was to provide sone of it
where there was certainty that the federal governnent
woul d, and Departnent of Defense in particular, would
have access to it, so that we didn't create a nodel that
said we licensed it all nationw de, and now, although
you're co-primary, you have to get perm ssion of an
| ncunbent |icensee.

So the idea here was to provi de sone
certainty for Departnent of Defense access while still
allowing all of the other uses in the extended part of
t he band, because we nade this interoperable across the
entire spectrumso that the equi pnent would be able to
oper ate everywhere.

Qur hope is that longer termthis is a
wn-win for everybody, that there are applications for
LTE that are potentially beneficial to the mlitary as
well. So that entire market could help drive a system

that creates technol ogy i nprovenents that benefit
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So long answer for file comments, because we
opened these questions in the proceedi ng and whet her --
you know, it's really up to NTIA to say whether this is
sonething they want to take a | ook at. But we have been
working with NTI A and Departnent of Defense through this
whol e process and that's what led to where we cane out.

M CHAEL CALABRESE: | guess a simlar
guestion with respect to 5350 that you nentioned. So
there is ongoing technical work. Again, is that a very
defined technical problemat this point and it's just a
guestion of working through the process, or are there
I ssues in that band that need to be studied further or
devel oped?

Just wondering, again, if you would see the
CSMAC as potentially playing any kind of role there, or
Is it just a question of working through very defined
technical issues at this point?

JULI E KNAPP: So we have a group that has
been open to anybody who wanted to participate fromthe
i ndustry working together with the Departnent of Defense
and the other agencies. They've been at it for a while.

Whet her an additional process on top of that
woul d help -- what | can tell you is they're on a pretty

fast tinmeline trying to get to an answer. They
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under st and what the technical characteristics are, and a
lot of it is the usual kind of analysis about how do you
determ ne, how do you nodel the deploynents of what
m ght go in there and aggregate interference, all of the
usual things we'd go through before.

So | think the problemis pretty well
understood. The difficulty is trying to figure out, can
you conme up with solutions that are viable for the
equi pnent and for the industry to depl oy.

UNI DENTI FI ED MALE: Thanks.

PAI GE ATKINS: So just to follow up quickly.
The subcomm ttee that was focused on the neasurenent and
sensing and in particular 5 gigahertz, the intent really
was, are we mssing sonething? Are we m ssing sonething
that is innovative, that we're so focused on the
technical solution in this ongoing work that we've
m ssed sonet hing conpletely.

And | think there's been sone good feedback
in that subcommttee. And | also think that just in
general as we look at, in particular, in the Frontiers
bands and reapply or | ooking at new techni ques for a
much nore dynamic sharing, that we will want to peel
back what shoul d CSMAC per haps be focused on or other
groups that may be col |l aborative in nature, be focused

on to cone up with those innovative solutions in the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

future.

LARRY ALDER: (Go ahead, Ri ck.

RICK REASER: This is Rick Reaser. | was
wonderi ng has there been any thought -- you know, nost

of the sharing scenarios now sort of deal with new
people comng in, dealing with i ncunbents.

Has the conmm ssion | ooked at maybe starting
to establish technical rules that would be phased in
over tinme in the future for new systens, so that they
were built to share fromthe get-go, and has there been
much thought or work in that area, because you could
phase systens |like that in over tine and then maybe, you
know, 20 years from now have a different | andscape.

JULIE KNAPP: Can | give this to Paige? No?
| think that sort of thinking is working into the
processes in different ways. Wether we think about it
in terns of -- we've been talking for a long tinme about
receiver characteristics and, you know, are you m ndful
that it m ght be quiet next-door now, but it m ght not
be quiet |ater, and how do we weave that in w thout
junmping inmediately to rules.

And | think there has been an increase in
awar eness on that front, and sone of the things that are
going on, | think, supported through, for exanple, the

spectrum research real |l ocati on fund, | ooking at how we
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can take i ncunbent systens |onger to termand nake them
nore friendly for sharing. There's an awareness of that
and trying to build that in for the future as well.

LARRY ALDER: O her questions? Jennifer.
JENNI FER WARREN:. Jenni fer Warren. Juli e,
just to follow up on R ck's question. WAs your answer

just focused on the governnent systens, or is that also

on commercial? | wasn't quite sure.

JULIE KNAPP: | think it's across the board.
You know, as peopl e have been | ooking -- we have a ways
to go yet, but | think people are -- you know, as we've

run into surprises along the way, and I'mnot referring
to any one particular. People imediately think about
GPS, but we've struggled with this in other places as
well. | think we still have a lot of work to do going
forward to be, as people are designing systens to be
cogni zant of trying to make them robust.

LARRY ALDER: Julie, I'll ask a question.

JULI E KNAPP: |'ve exceeded ny Iimt here.

LARRY ALDER: G ven that | don't know if
you'll be able to stick around for our brainstormng, |
wanted to see, do you have any thoughts on what are sone
of the big, |I nean you've nentioned a nunber, but what
are sone of the issues, use cases that you think are

kind of energing that need to really be | ooked at?
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JULI E KNAPP: Use cases -- the reason |
pause at that is | think the technology is noving so
fast now, trying to figure out what it's going to | ook
like in the next year or two is a real challenge.

| think we have to be careful not to let the
perfect be the eneny of the good, because we often get
I nto di scussions about what's the right interference
protection | evel; what are the right assunptions we make
goi ng forward.

This canme out of our TAC, as well as I'm
seeing it work its way into the analysis, too, of the
sharing with systens, and that's statistical analysis of
-- rather than, you know, historically we've | ooked at
things |ike worst case.

Well, you also need to evaluate, well, what
woul d happen if worst case occurred? 1Is it a dropped
call, which is not a good thing, obviously, but if that
were a rare event and the trade-off here is that we had
a multi-billion-dollar new service that was depl oyed --
| think that's the area where -- it's not very
gl anorous, but it's an area where we often struggle as
to where's the right bal ance between protecting the
I ncunbents and providing for new services to be
depl oyed.

LARRY ALDER: | guess we'll do one | ast
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guestion from Paul. Ch, we've got two | ast questions.
We'll let Julie run over a little, because |I know we
have sone tine on the agenda on the back end. Let's go
with Bryan and then Paul .

BRYAN TRAMONT: Thanks, Bryan Tranont from
W ki nson. So, Julie -- and you actually caused ne to
ask ny question, so | blanme the chair. M quick
guestion is we -- Charla co-chaired with Audrey our
commttee | ooking at sharing of nonfederal bands by
federal users. And we've |ooked through sone MOUs and
we have sone different nodels.

From where you sit, how often does that
probl em how often has that problemcone to you, that
Is, a federal user |ooking to use a nonfederal band.
And is there anything -- and this is probably our fault
that we haven't interviewed you as part of our process
(indiscernible). W can now. Exactly. Under oath.

But is there anything that you would give us
as a to-do or as you' ve | ooked throughout your
experience, anything that you' ve picked up you think we
shoul d be | ooking at that's a real barrier to that
process?

JULIE KNAPP: So | think in the past largely
that didn't happen. Largely, the federal systens were

designed for their specific bands, and we had this kind
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of -- even though, even where we had shared spectrum |
think the technol ogy, first of all, could be used for
sone of the federal applications that's com ng out of
the comrerci al sector opens up new possibilities for
shari ng.

And that could be all different kinds of
sharing. It could be shared systens, but | think going
forward, when we tal ked about sharing, and | shudder to
put words in the nouth of the federal side, but I think
where on the federal side, they say, well, I"'mwlling
to share, but how about the other direction?

And | think there's a sense that they are
able to share nonfederal in places that they would not
have an inpact on the nonfederal users. And so | think
we have nore work to do on that front going forward, in
part because there are places where even if there are
separate kinds of systens, we may able to share nore
effectively.

BRYAN TRAMONT: And just a quick follow up.

I n your experience, when the federal users want access
to a non-federal band, are they traditionally
approaching the |licensee, so they'll go to Carl or
Charla, or do they go to you and you help themfind --
I s there mat ch-nmaki ng conponent, or is it that you're

not necessarily involved per se at all?
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JULIE KNAPP: | think part of it is
establishing what the ground rules are. Sonetines
there's an issue of consistent (indiscernible) with the
all ocation table and how do we deal with that. And what
are the conditions that apply for the sharing.

| think there is a role for both the NTIA
and the FCC to play and nake sure that franmework for
sharing is going to work in a way that if there's
probl ens, we've already put everything in place to help
resol ve t hem

BRYAN TRAMONT: Thank you.

LARRY ALDER: Paul .

PAUL KOLODZY: This is Paul Kol odzy
(i ndiscernible). Hey, Julie. You nmade a comment, which
| think is interesting and | want to know what your
opinion is. For other people to do additional studies,
when we tal k about going into the statistical analysis,
If you go to the next step and ask the question, we're
now living in a world now that where we're getting nore
of systens of systens, where it isn't just a single band
doing a single job for a single user to provide a single
service, but generally a group of bands and a group of
systens and a group of technologies that are actually
conbi ned together to provide redundancies and the |ike.

Does that actually play into your thoughts
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to be | ooked at when you're | ooking at sharing and how
you cross these systens and share across a nultitude of
systens to systens?

JULIE KNAPP: It's a great point, Paul,
because, yes, | do think about it. W've gone fromthe
days where we started with a single system-- and if
your systemgot interference, you're out of luck. It
st opped working -- to systens that are nuch nore dynam c
in their ability to share.

So if | get interference in one spot, the
service doesn't drop, it just adapts. But that said, if
you take enough hits, your investnent in that service
cones into question. And | think we're still trying to
find our way on how do you take into account when the
protections for a technology or a service that m ght be
operating five, six, seven bands -- | nean, | expect
wth the new spectrumthat we're opening up, it's not
going to be one band is 5G  You know, they're going to
-- the services are going to evolve, so they're
operating across nultiple bands. And so how do we take
that into account when we're doing our analysis?

LARRY ALDER: Al right. 1'd like to thank
Julie. | knowwe'd all like to thank Julie. It's

al ways a pleasure working with himand his organi zati on,
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and they've acconplished a great deal over the |ast few
years. So thanks, Julie. Let's give hima round of
appl ause.

JULI E KNAPP:  Thanks.

LARRY ALDER: Al right. W have Keith now.

(Audi o cut out)

KEI TH GREMBAN: -- broadcasting booth. [|I'm
suddenly concerned that the Broncos started their
training canp on Thursday. So Julie, Broncos started
their training canp on Thursday. Wat do you think of
their quarterback controversy?

JULI E KNAPP: | take the 5th.

KEI TH GREMBAN: Ckay. So thank you for
having ne here. | want to talk to you a little bit
about how I TS works and tries to do the research to
I nform spectrumpolicy. So I'll start out by giving
everybody a quick overview of |ITS.

Many of you are famliar with what we do,
but there's probably quite a few people who aren't
really aware of sone of the stuff that |ITS does.
Sonetinmes | say we're one of the nost capable
| aboratories that nobody has ever heard of.

So noving on to Slide 2, | guess it's
nunbered, the ITS history. |It's actually interesting

that | TS has been around in one formor another for 100
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years. It started originally as the National Bureau of
St andards Radi o Section in 1916, and went through a
nunber of evol utions there.

It had a big growth area during
VWrld War 11, when it was the Inner Service Radio
Propagati on Laboratory. And then finally it becane just
I TS in 1967. And then recently in 2014, we al so signed
a nmenorandum of understanding with NIST to form The
Center for Advanced Communi cati ons.

So over the course of that history, many of
t he standard propagati on nodels that are used by federal
agencies or commercial entities were devel oped at |ITS.
And we continue our history of devel opi ng and upgradi ng
t hese nodels and perform ng the neasurenents to validate
them and continually inprove them

So next slide. W are the principal
t el ecomruni cations | aboratory for the U S. governnent.
And our mssion is to informpolicy, so we specifically
stay out of making any policy pronouncenents. But our
job is to do the science and engineering that's needed
to informthe policy nmakers.

And the other thing we do as part of this,
Is as we're devel opi ng the science and technol ogy, we
solve a |lot of the problens for other governnent

agencies. So we actually get over 50 percent of our
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oper ati ng budget from other governnent agencies, doing
things |ike spectrum neasurenents, interference studies
and so on.

So the way we're running at ITS, we
reorgani zed | ast year and set up a policy where we
defined a nunber of strategic thrusts that are inportant
to informpolicy, to take spectrum policy to the next
|l evel. And we actually released an internal RFP to our
enpl oyees for ideas for research projects that woul d,
first of all, align with those thrusts and produce the
tool s or understanding to, again, educate spectrum
pol icy.

So, in fact, we just released our RFP three
weeks ago. W start our first round of reviews next
week. And the senior staff get together and | ook at all
t hese proposals carefully and try to determ ne, okay,
are the really advancing the state of the art. Are they
going to produce the tool that we need to answer
questions for other agencies. Are they addressing sone
of these fundanental problens that have been identified
by bodies |ike yours in spectrum policy.

Onto Slide 4. So ITS at a glance, we
reorgani zed | ast year around four key technol ogy
thrusts. So the first is radio propagation theory. And

M ke Cotton, who you'll be seeing at -- well, you've
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seen all of themat ISART. Mke Cotton is the | eader of
t hat group.

And that's the group that's really
responsi bl e for advancing the theory, for advanci ng our
under st andi ng and our use of propagation nodel s,
aggregate propagation effects and el ectronmagnetic
conpatibility anal ysis.

Eri c Nel son | eads our RF neasurenent group,
and they're working on continually advancing the state
of the art in nmeasurenent both just to informour
propagati on nodels as well as to do interference
detection and mtigation.

W started a software engi neering division
| ast year because nowadays, in the end, whatever we do
Is enbodied in a piece of software that either we're
going to use internally to apply to a problemor we're
maki ng avail able publicly for other people to nmake use
of. And so as a result, it's critical to have the best
quality software we can possi bly generate because we
can't rel ease buggy code to the community.

And then, building on Paul's question and
Julie's answer here, we also identified the issue of
systens engi neering eval uations being critical in noving
forward. And so we have a division that's devoted to

doi ng systens engi neering, systens of systens anal ysis,
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and eval uation of system perfornmance, including what is
sonetimes an overl ooked area, what is the end-user
experience of the systemas we evaluate it.

It's one thing to give a bit error rate or a
| evel of interference. |It's another to say, what does
this do to the user on the other end? So we have got
sone very advanced capabilities for solving that.

Flip over to the next slide on ITS assets.

W' ve actually got sonme very unique assets that a | ot of
the community is unaware of. One of the nobst uni que
assets is our Table Mountain facility which is a
flat-top nesa about 10 miles north of us. And it is one
of only two radio quiet zones in the United States,
federally mandated. The other one being the big radio
tel escope in West Virginia.

And so this facility allows us to nake
propagati on experinents and em ssions experinents in a
very controll ed environnment, because, by statute, we can
limt the anmount interference we have from ot her systens
around us.

And we've got a nunber of facilities up
there to use including a turntable big enough to put a
city bus on. So we can do antenna analysis and rotate
it and so on, so it's a very robust facility.

Internally, well, not internally, we' ve got
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a nunber of vehicles that are outfitted wth antennas,
spectrum anal yzers and conputer systens that we
periodically just drive to various places around the

country to address interference problens or just do

propagati on neasurenents. And you'll see one of those
vehicles if you attend | SART. |It's part of our show
that we'll, part of denonstration we'll have out there.

And, of course, we've got |aboratory
facilities ranging from Faraday cages and waveform
generators to actually do this user eval uation
experi ence, we have sound-proof isol ated booths, so we
can exactly control the sound and the interference
that's caused and really determ ne how the user responds
to that.

And then, finally, we run our own over-
the-air LTE network to do, again, further
experinmentation with. So we've got a |lot of good
facilities to work wwth. Next line I'mjust going to
skip over since we've already tal ked about spectrum
demand and Julie nicely set up the discussion of
spectrum shari ng.

And on the next slide, what | want to do is
tal k about the way we work. So we'll identify a problem
| i ke spectrumsharing. And in this case, | would claim

there's three -- depending on how you slice it -- three
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technol ogy areas that are critical to being able to nove
spectrum sharing forward and nmaking it nore efficient.

First, is just spectrumnonitoring. You
need to understand what the spectrum occupancy is |ike,
what's avail able to share, what's not available to
share.

Second, you need to understand the
propagati on characteristics. This involves propagation
measurenents in various environnents and upgradi ng and
utilizing propagation nodels, so you can understand how
much effect one systemis having on another at a
di st ance.

And then, finally, you need to have good
quality electromagnetic conpatibility analysis, because
j ust because one systemis hitting another with a
certain power level, is that really interfering with the
system perfornmance? W need to understand that.

And so we have mmjor efforts goi ng underway
in all three of those. And what I'll do next is walk
t hrough sonme of those projects and show you what we're
doing in those domains so you get a feel for the way I TS
wor Kks.

So section heading, let's nove on to sone of
the project sunmaries. The first project I'll talk

about is spectrumnonitoring. This is a joint effort
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bet ween ourselves, |ITS, and our counterparts in the N ST
conmuni cati ons technol ogy | aboratory.

It's been a very successful coll aboration
wi th nost of the neasurenent sensing being worked on on
the ITS side and the software database issues being
wor ked on on the NI ST side.

So we are working on devel opi ng gener al
t echnol ogy and using our prototypes to understand the
chal | enges and the requirenents and hel p influence the
standards as we nove forward.

For exanple, you flip over to the next
slide, we have had four stations, spectrum nonitoring
stations, running 24 hours a day, seven days a week for
alittle over a year in several locations along the U S.
coasts. The figure represents the data obtained for one
nonth al ong the West Coast in the 3.5 gigahertz band.

If you |l ook at the top graph, the days of
the week are along the bottomaxis and the vertical axis
Is the particular band. And then the strength of the
signal in a particular band is showm by a color chart.

So you can see by looking at the top axis,
the top graph, it looks like in this band there's quite
a bit of opportunity for sharing. Now you kind of turn
a band, look at it sideways, and you can see the | ower

graph which gives you the maxi rum m ni nrum nedi an, and
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mean occupancy of that band over the days sel ected.

And it gives you a little nore insight into
the opportunities and the difficulties with sharing. So
it looks like, if you just | ooked at the nean and
average, there is a lot of enpty space in that band.

But, in fact, there are spurious signals
that pop up -- very, very high power -- that woul d
interfere with sharing uses. So we have to understand
this, and we're runni ng these and doing the anal ysis and
devel opi ng nore analytics to devel op nore insight on
spectrum shari ng opportunities.

The next chart we go into a little our
propagati on nodeli ng and neasurenent. Again, it's
critical to understand the propagati on characteristics
of the systens that are attenpting to share.

Propagati on, of course, is a conplex
phenonenon, and it's very much affected by environnent al
factors and especially physical factors |ike terrain,
structures, foliage and so on. The figure is an exanple
of one of the products that we provide, which is a
propagati on nodeling website, which allows users to |og
on, pick a particular nodel, a particular frequency band
and run it across a terrain nodel.

So it's working well, but we can get better.

If you flip to the next slide, this is a case study of
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the problemthat we have with our current propagation
nodels. They do well in sone circunstances, but there
are other instances in which the nodels just do not work
very well. And this is an exanple.

The top left figure is an overhead vi ew of
Boul der. Down at the bottomleft there's a little kind
of curlicue that ends where we place the transmtter,
and that's over there on a foothill, a couple mles to
the southwest. And the path on the top left shows you
the path of our neasurenent vehicle driving around the
city of Boulder. And the graph at the right shows three
t hi ngs.

So, first, in black, is the propagation
power expected, the transm ssion gain expected using a
pure, flat free-space nodel. The red line is
propagati on transm ssi on gai n expected using the
irregular terrain nodel, the Longley-Ri ce nodel. And
then the blue spots are the actual neasured dat a.

And there's a significant discrepancy
bet ween the neasured data and the nodel. This is
sonething we've got to fix. | could pull out other
graphs of other urban areas in which the discrepancy is
very small. And we have to understand that.

And so we are continually working to do nore

nmeasurenents and use themto upgrade our nodels so we
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can get better and better agreenent and devel op a
process of neasure, nodel, analyze, neasure, nodel and
converge to a point where our answers are good for the
spectrum sharing community.

The next line is sonething that Julie
brought up, which is the effect of aggregates of
transmtters on the spectral environnent. And this is a
problemas we put in nore and nore cellular devices and
user devices, how are these going to effect sone of the
systens |i ke weather radars, air traffic control radars
and so on.

So to understand that, we've got to get a
handl e on how t hese aggregates behave. So we need to be
able to nodel the popul ations of aggregates, we need to
be able to nodel the way they transmt, and nodel the
aggregate transm ssion effects on the other end.

The figure at the bottomleft here shows a
first order nodel of a population of end-user devices.
We obtained a map of cellular base stations from one of
the providers and then random y dropped end-user devices
over this terrain and then associated the devices to
cell towers by picking, by running a propagation nodel,
and if there were two towers within five DB of each
other, we'd pick randonly an associ ati on.

And those associations are shown on the
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figure -- you see these hub-and-spoke pieces, and those
are the end-user devices connected to the base station
hub. So that just drops them down. So now how do they
respond in terns of transm ssion and power?

Over to the next slide. This was a
measur enent exercise that we did here in Boulder. W
t ook one of our neasurenent systens and put it at the
base of a cell tower and intercepted end-user
transm ssion to the tower and plotted the power of the
end user device.

And so your first naive thought is, well,
it's probably going to be Gaussian distributed, right?
The | aw of | arge nunbers says that everything turns out
to be Gaussian in the end. But you | ook at the
hi st ogram under the Gaussi an, not too many of those
measurenents turned out to be very (Gaussi an.

And a little nore thought, that nakes sense.
If you turn to the next slide, this was our sinulation
of that. And what we did for the sinulation was, again,
we' ve associ ated each of the end users with a base
station, and based on the distance fromthe base
station, that determ ned the power needed to reach the
base stati on.

And so if you step back and think about it,

I S you have these increasing concentric circles of area
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of transmtters. The farther out they are, the nore
area those concentric circles cover, the nore end-user
devices are in that area, so the nore devices there are
farther away transmtting at hi gh power.

So the graph, the sinulation matches ki nd of
our intuition. |t doesn't quite match yet the
distribution we're getting fromthe cell towers. So
we're doing a ot nore work to try to equalize that and
get the right distribution for transmtters. So then we
can start conputing the propagation effects at distances
from aggregates of devi ces.

Next slide is our introduction to what we're
doing in electromagnetic conpatibility analysis. You
need to understand, again, we've got nmultiple systens of
systens interacting with each other. Wen do these
I nteracti on becone harnful ?

The figure on the right shows the way these
studies are typically done, in particular, with the
radar. You have an operator sitting at the radar and
you apply nore and nore noise to the signal and ask the
oper at or questi ons.

How many targets can you find? How many
false targets are there and so on, to get an idea of
what this is doing to the operator. And that is

i ncredi bly tinme-consunming. To get 200 data points from
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an operator takes two days of effort, and you can't get
a good -- you can't get a good distribution that way.

So you turn over to the next slide. The
graph at left actually results fromone of those
operator experinments. So the green is just the baseline
performance of the operator. There are two Gaussi an
noi se conditions, which are shown in kind of purple and
bl ue dots. You can see that as you raise the noise, the
operator's performnce goes down.

| left in the continuous wave interference,
which looks like it perforns really well, but that's
actually because we put the continuous wave in the wong
spot. And that, again, highlights one of the probl ens
with using these human experi nents.

You know, you set up sonething, and you get
to the end after spending two days with an operator, and
your results aren't even valid because you haven't done
the right thing. You need nore control over your
experi nentation.

So we've been putting a ot of effort,
jointly funded by Paige's office, on building a
simulation to be able to do this interference anal ysis.
And those are the results shown at the right. And in
the tine it takes to do 200 trials with a human subj ect,

we can run 100,000 trials in the sinmul ator.
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And with the sinmulator, we've, in fact,
tracked down sone of the difficulties and m stakes with
human trials, so that's maturing rapidly now, and we
think we're going to be able to nake a | ot of use of
t hat .

So that's kind of all | wanted to cover you
in the brief anount of tinme | had here. Let ne just
| eave you with a couple of thoughts. Just renenber that
we' ve organi zed I TS around these four core technical
capabilities that we believe are the essential pieces
to nove forward in advance spectrum policy. And that
IS, propagation theory, propagation neasurenent, the
software engi neering and the systens engi neering
eval uati on.

Qur research portfolio, again, is reviewed
and updated annually. W have nulti-year projects, but
every year they are reviewed. And if they're not making
progress or there is a higher priority, we drop that
proj ect and nove on to sonething else. W have to do
that. The state of the art is advancing so rapidly, we
can't keep doing the sane old thing. W have to adapt
to things as we nove out.

We're targeting chall enges, obviously,

t hi ngs that we have to have immediately to support the

current work that the FCC and OSMis doing, as well as
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chal | enging the engineers to think 5 and 10 years out.
What are the things that we have to be working on now so
that we'll have the tools in place in five years.

And then we're focusing as nmuch as we can on
foundati onal research and the devel opnent of these tools
that we can nmake use of in the future. So that's all |
wanted to cover. That was a lot. Questions?

LARRY ALDER: Yeah, thanks, Keith.

Questions? Dale.

DALE HATFI ELD: Putting that TAC hat on just
for a nonent -- oh, I'msorry. One of the issues that
we're dealing with is not aggregate interference from
I ntentional sources, but unintentional radiation and
I ncidental radiation and so forth and the proliferation
of all these type of devices. | won't nention grow
| anps here i n Boul der.

UNI DENTI FI ED MALE: (i ndi scerni ble) nore
I nterference, but people don't care.

DALE HATFIELD: I TS historically has done an
awful ot of work in the noise area, and the TAC
recently did sonething fairly innovative -- issued its
own notice of inquiry. |It's not an FCC notice of
i nquiry, but the TACis asking for information on these
sources of noi se.

And |'mjust wondering what you're doing in
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the sort of issues surrounding noise floor, and is
anything -- I'mgoing -- of course, it gets the
aggregate interference issue there, too. W had sone
recent neetings with interference hunters, people that
do this professionally, and sone of the things they're
turning up is where they have nultiple interfering
digital devices that aggregate woul d cause interference.
I|"mjust curious if you' re continuing that area of
research at | TS

KEI TH GREMBAN: Yes, we're continuing that
in a couple of forns. So first of all, that's one of
t he end-user scenarios or end-user applications that
we're looking at in the spectrum nonitoring domain, but
al so in our Boul der testbed that we're working on.

That's going to give us the opportunity to
set up a lot of sensors over a significant geographic
area running 24 by 7, so we can gather good statistics
on noise floor and start running experinments on how do
we detect interferers of various types, what's the
density of sensors we need and how accurately can we
determ ne that.

DALE HATFI ELD: Thank you.

LARRY ALDER: Go ahead, Jennifer.

JENNI FER WARREN: Jennifer Warren. And |I'm

kind of going to build on what Dal e's question was
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because it's about interference as well. You, in the
begi nning -- excuse ne while ny back's to you because of
the m crophone (indiscernible) --

KEI TH GREMBAN:  Sur e.

JENNI FER WARREN:  You know, you indicated in
t he begi nning that one of the roles of ITSis to do the
hard technical work to informpolicy making. And
aggregate interference is clearly one of those areas
there's a dearth, | guess, of technical expertise built
up for policy nmakers to make decisions in this area.

So what is your timng? Because there are a
| ot of decisions that are being nade and/or |ooking to
be made where this has been an i ssue and sone real
concrete substance for the policynmakers would be really
hel pful .

KEI TH GREMBAN.  Wow, that's putting ne on
the spot there. Yeah.

JENNI FER WARREN: (i ndi scerni bl e).

KEI TH GREMBAN. (Cbvi ously, as soon as
possible. As always with scientific research, it's a
little difficult to put a hard tinelinme on it. W've
been wor ki ng the aggregate popul ati on problemover this
past year.

So next year, it's going to be applying that

and trying to attack and conme up with nodel s of
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propagati on so we can start answering sonme of those
questions. So, hopefully, over this next year, we'l]l
have the begi nning of sone answers for you.

LARRY ALDER: Steve and then Eric.

STEVE SHARKEY: So mine's maybe a little bit
different. So this is the first tine -- | didn't
realize you had |i ke the audio and visual user
experience evaluation capabilities here. And, you know,
you note the increasing denmand for band w dth for things
l'i ke video.

Have you done any work on | ooking at how to
evaluate the efficiency of systens, where, hel p manage
the efficiency of systens by matching the data
transm ssion to the kind of capabilities of devices?

Li ke, so, for instance, a snmall device 1080p or as we go
to, you know, 4K video doesn't make a difference froma
user perspective, but use a |ot of data.

So have you | ooked at eval uating user
perception that changes based on the size of the device
t he inpact that has on the anmount of data required and
the potential, you know, difference that woul d have on,
you know, spectrum demand, denmand for nore capacity?

KEI TH GREMBAN: So, yes, we have. There's a
couple of NTIA technical reports fromlast year and this

year addressing that issue of user perception for
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different quality of display and size of display.

Additional ly, we've got a project going now
i n conjunction with the NI ST PSCR | aboratory on | ooking
at ways of evaluating the video, the raw video, and
determ ning how well it can be conpressed to neet
certain user requirenents.

LARRY ALDER: Mariam

MARI AM SOROND:  Thank you. This is Mariam
fromD SH | know that you do a lot of good work in the
propagation and all these areas, and one particul ar area
that we see is the standards work.

So | was wondering -- and fromwhat | can
see right now in the standards (indiscernible) is nostly
related to public safety requirenents. D d you have any
pl ans of increasing or expanding this into other topics
or other subjects besides just public safety?

KEI TH GREMBAN: Thank you. So we have a
significant standards operation in public safety, but we
al so have support, do a lot of work with the I TU on
standards with for RF propagation nodels, as well as, |
think this norning we're hosting an | triple E standards
nmeet i ng.

["'msorry. [|I'mused to standing at the
front the and talking out. W are also hosting a

neeting of | triple E, what is it, 802, dot, 22, dot 3,
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which is standards for spectrum nonitoring.

MARI AM SOROND: Ch, sorry. Mybe | shoul d
-- | was particularly tal king about 3G°P. | shoul d have
clarified that. | know you do a | ot of good work
(i ndi scernible) --

UNI DENTI FI ED MALE: Ch, (indiscernible.)

MARI AM SOROND: Wl |, because, you know, as
it relates to sharing and everything, there's perhaps
maybe opportunity there to comment (i ndiscernible) for
enabl i ng technol ogy sharing concepts (indiscernible) a
| ot of things that you' re working on.

So the 3GPP, | think, is nostly focused on
public safety and | was wondering if your were planning
on expandi ng that one.

KEI TH GREMBAN. So we are expanding a little
bit, in particular the internet of things is one of the
areas that we are getting involved in the 3GPP standards
body.

LARRY ALDER: (Okay. Let's -- | think we're
running out of time, so we'll do Rick. Did you have
one? kay, Dennis and then Pai ge had one | ast comment.

RICK REASER: This is Rick Reaser. So this
is a parallel to ny question to Julie. | notice you had
tal ked about IPC, and that's sort of |ooking at the

i nterference protection criteria for existing systens.
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Have you guys thought about creating standards for
future systens?

| know this gets into the receiver standards
world, but I just think that that's sonething that ought
to be | ooked at in terns of what kind of future
I nterference protection criteria ought to be out there
as new systens are being devel oped so that we build
systens that are a little nore robust to interference
and other types of things |like sharing. So | wonder if
you have thought about that at all.

KEI TH GREMBAN. Actually, the issue of
determning, this is the standard, that, | would say, is
a policy issue and we would stay away from \What we
will do is develop the tools and the nethods that can be
used for people to experinment wwth interference
protection criteria and determ ne the nunber that the
communi ty agrees on.

LARRY ALDER: Denni s Roberson.

DENNI S ROBERSON:  This is Dennis Roberson,
and |'mgoing to channel a question fromthe w zard
neeting this norning from Tom Taylor. Tom s concern was
that we're really running short of radi o engi neers and
with all of the things that are going on that Paige
tal ked about and that Julie tal ked about, that this is,

there's a significant anount of work to be done out
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t here.

But, in your instance, from National Acadeny
study we conducted earlier -- well, 1'll let you
respond. Do you see the issue being |lack of skills or
| ack of noney to be able to proceed to address all of
the chal |l enges that we've been tal king about this
afternoon? | said it was a | oaded question.

KEI TH GREMBAN: | | ook over to denn for --

DENNI S ROBERSON:  And |' m goi ng beyond - -
I"'mtrying to get your perspective. |I'mnot really
addressing | TS per se. This is not a | obbying for nore
for money for ITS, though I'd be happy to do that.

This is, in fact, nore | ooking at the
generic issue in the context of what Julie and Paige
have tal ked about with the things that are going on and
all that new spectrumthat Julie just nmade available to
the world and propagation nodels that we're still not
happy with and all of the things that you just tal ked
about, too.

KEI TH GREMBAN: So we are unable to address
all the problens we think we should be addressing. W
have to prioritize. There just isn't a budget for it.
That said, we could do nore with nore resources, but
there is a problemin finding qualified personnel.

W' ve been putting out a | ot of job reqs
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this year. And it's not been easy finding good radio
engi neers, and what's even harder, and | say this as an
enbarrassed conputer scientist, it's very hard to find
sof tware people now wth the mat hemati cal and physics
background to be able to do the work we do. And so
there are interacting problens there, and we're having
to look very hard to find the right people

LARRY ALDER: Al right. Let's everyone
thank Keith. [I'mgoing to turn it over to Mark. He's
going to wal k us through the next section of the agenda.

MARK G BSON: Okay. So now we're at the fun
part where all the subcommittees wll do outbriefs, but
since we did nost of the outbriefs at the |ast neeting,
this is just really going to be checking in to see if
there's anything different from before.

So we'll start with bidirectional sharing.
| know you guys had a little bit of work you did, so is
there anything you wanted to update?

CHARLA RATH: The only update is the paper
that we did which was distributed to the full committee
a couple of weeks ago. We didn't get any coments back
on it. No changes to the recommendati ons that were
approved in June.

The only thing, the only couple of things I

wanted to nmention was first to thank the subcomm tt ee,
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because there was an awful | ot of work that was done.
And, you know, | always you feel a little bit of risk
when they call out particular nanmes starting with ny
subcommi ttee co-chair.

But | have to say that Bryan did the initial
drafting on the report so really appreciate that and
then Jennifer and Mark, Steve and probably Janice and a
coupl e of other people were really involved in getting
t hat paper done. So we do appreciate all the help and
everything that people did.

W will -- Janice actually provided the
whol e group sone of her thoughts, many of which cane out
of this. | assunme we'll talk about that later. The
other thing that we had tal ked about as a group was
just, you know, one of our recommendations was this
wor kshop.

And clearly, you know, a very obvi ous next
step for this group or sone other version of this group
to take on would be to truly outline what a workshop
woul d ook like. But that's it, and unless there are
any questions, | don't want to really take up anynore
time. Audrey, | don't know if you have anyt hing.

MARK G BSON: Okay. Thanks, Charla. Any
guestions for Charla or Audrey or anyone el se on the

subcomm ttee? Ckay. Good. Thank you, guys. That was
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good work. | nonitored as nuch of it as | coul

very good worK.

CHARLA RATH: |

too, to Mark G bson,

d, but

shoul d have sai d t hanks,

because you were on al nost all of

the calls, and I know you were also on all the

t he subcommttee calls and | don't --

Soneti mes they overl ap.

Julie waved the flag on which was W nnForum

MARK G BSON: My life is CSMAC.

CHARLA RATH:

Yeabh.

UNI DENTI FI ED MALE: (i ndi scerni bl e)

MARK G BSON:

ki nd of been taking sone tine, too.

| ndustry Col | aborati on.

So, anyhow,

STEVE SHARKEY:

St eve,

| don't think so. I

rest of

At 3:00 in the norning. Yeah.
Then there's this thing that

That' s

the next one is Agency and

anything on that?

nmean,

it was considered at the |ast neeting and approved, so

don't think there's anything nore to --

MARK G BSON:

recomrendati on, but

appropriately, so |

al |l done,

Sensi ng,

so, yeah.

| think we tweaked t hat

think it's pretty nuch al

STEVE SHARKEY:

Ri ght .

MARK 3 BSON: (Good. Measur enent and

Denni s and,

um - -

There was a revisit of the

good and
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UNI DENTI FI ED MALE: Paul .

MARK G BSON. -- Paul. | was | ooking at
Steve and | couldn't renmenber --

UNI DENTI FI ED MALE: It's tough getting ol d.

MARK G BSON: It's what happens when you
spend all your tinme at CSMAC. Thanks, Ceorge.

DENNI S ROBERSON:  Following in line with
Charla's lead on this, we'll do kudos do to the team and
to ny counterpart, my co-chair, Paul, for all of the
really good work. | wll highlight our |iaison as being
really an extraordinarily val uable nenber of the team
so Ed (indiscernible), you know, special kudos to you.

Ed has such a depth of expertise in this
area that often we found oursel ves debating sonethi ng
and then asking Ed to give us the answer. So it was a
very hel pful contribution. But significant
contributions -- as many of you know, we were able to
create a catalog of the uses of the spectrumin the
5 gigahertz range.

And hats off to Rick and one of the nenbers
of his team They did a great job in sorting out sone
of the itens that Julie tal ked about, sone of the uses
of that 5 gigahertz spectrumthat are so difficult in
the lower, the 2B part of the U-NIl band. And 5.9 has

its not only technical but political challenges as we
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all know wth the Intelligent Transportation System

And then finally, the one-size-fits-all
commentary that we continue to beat the druns on with
the fact that there are many different neasurenent
systens. W often think about this as the neasurenent
system Well, there isn't a neasurenent system There
are many different architectures that are appropriate
for different environnents. And you have to match the
nmeasurenment systemw th the thing that you are trying to
nmeasur e.

So those are sone of the key observati ons,
and I'mgoing to pass it to Paul to tal k about the
results of the actionable recommendati ons that we nade.

PAUL KOLODZY: (indiscernible). So two
things that we did. One, is we actually -- | think R ck
actually put together a nice little tutorial -- not a
tutorial, but an outline on howto | ook at
recommendations and the prioritization of
recomendations. |'mnot going to go into detail in the
meeting here, but it's in the final report, and | think
it actually gives you sone of the things to worry about.

We have one issue that | think that we have
a recommendation that we discussed | ast neeting. W
didn't get really any feedback until this norning. W

had one call.
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DENNI S ROBERSON: W had a good call.

PAUL KOLODZY: And so | think I'll leave it
up to the chairs as to -- we haven't vetted (m crophone
feedback). W haven't vetted it -- anyway we haven't

vetted it with the conmmttee, so | don't know how you
chairs want to actually address that issue. That was
w th Recommendation No. 5, which is the detection

augnentation techniques. So we'll leave it up to the

chairs to determ ne what we should do there.

MARK G BSON: Well, I'mlooking at it right
now. | nean, you guys had a -- inrealtine -- thank god
for cell phones -- | nean have you had any chance to

di scuss it anongst yourselves? GCkay. But you had a
call, right?

UNI DENTI FI ED MALE: Ch, we tal ked a nonth
ago. One of us took it to do to wite up based on the
call.

LARRY ALDER: Wbuldn't it be appropriate
just to attach a note?

MARK G BSON. Yeah, | think we're going to
do that. | nean, I'mlooking at it -- it's not ny
commttee, so I'll let you guys deal with it.

DENNI S ROBERSON: The difficulty is we had
an approved reconmendati on.

MARK GIBSON: | realize that. The question

71
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Is does this significantly change it to the point where

It would need to be revoted? 1'll leave it up to you
guys. | haven't had a chance to | ook at this because |
got it while we were in the Wzard neeting. So -- go

ahead, Larry.

LARRY ALDER: M read of it is it does not
| ook different. Attach a note -- | think that's the --

MARK G BSON:  Yeabh.

UNI DENTI FI ED MALE: Ckay. Well, we'll
figure sonething out.

MARK G BSON. We've done that in the past
where you attach a note and just refer to it that way.
But | want to go back and read it just to study it a
little bit.

BRYAN TRAMONT: (i ndi scerni bl e)

MARK G BSON: No. No. That's the other
t hi ng.

UNI DENTI FI ED MALE: It cane in during
anot her neeting this norning.

BRYAN TRAMONT: No, | understood, | just
didn't (indiscernible) what you were tal king about.

LARRY ALDER: And that's the other thing.

It was just sent to, yeah, four of us, so --
PAUL KOLODZY: Ckay. And then we have sone

recomendat i ons about noving forward, but | don't know
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if you want to do that in the other session --

MARK G BSON: We'll do that in the next
session, yeah. Geat, thanks

PAUL KOLODZY: -- (indiscernible) worry
about that.

MARK G BSON. Great. Thanks, guys.

Spectrum Access System International Expansion -- | see
both Kurt and Jeff.

JEFF REED. Yeah, we w apped up our report
and just nade sone mnor tweaks to the recommendati on
based upon the feedback that we got at the |ast neeting.
And | want to thank the conmttee nenbers and ny
co-chair here for their great work. Kurt, do you have
anything to add?

KURT SCHAUBACH. Yeah, | just would echo
Jeff's comments. Thanks to all for their contributions
and, yeah, | don't think there's anything else to really
add to the report. As Jeff said, we just tweaked sone
of the | anguage associated wth the recommendati ons.

The recommendati ons thensel ves renmai ned unchanged.

MARK G BSON: Did that tweaked | anguage go
out to the whole commttee?

KURT SCHAUBACH: It did, yes.

MARK G BSON. And so basically it was just

clarity?
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KURT SCHAUBACH:  Yes.

MARK G BSON. Ckay. | renenber that from
the last neeting. Any questions? GCkay. Good.

Finally, 5G Mariam and Rob.

ROBERT KUBIK:  Sure. 1'Il kick it off. As
others said, thanks to the conmttee for working in this
group. | think we had a relatively active group, good
contributions. 1'd like to thank the |iaisons, Rangam
and Bob. They did a great job of hel ping out and
keepi ng us on track.

Finally, | would Iike to thank Mariam  She
did a great job of providing a |ot of the text and
editing and a lot of her input's within this docunent.
Since the |ast neeting, we had circulated the full
report that we had tal ked about. It's a 33-page report,
a | ot of background material. | don't think we received
any comments or suggestions based on that report.

Al so, at the last neeting, | think the key
comment that we had back is that we wanted to have sone
nore poi nted direct recommendati ons on actions that we
could take to nove forward. And I'Il turn it over to
Mariamto address those changes.

MARI AM SOROND: Ckay. Thank you. So we
actually, out of the six recomendations, | think there

were three of themthat were voted yes, and three of
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themwe said we would revise. Wat happened is we ended
up revising all six of themjust to nake sure they're
nore acti onabl e.

And, essentially, a lot of, you know, these
di scussi ons when we'd have the brainstorm ng, sessions
we woul d cone back and look at it. But with support
agai n from Rangam and Bob and under st andi ng exactly what
I s actionable, we -- the recommendati ons now -- on the
first one, if you look at it, it's |looking at, you know,
defining these three sort of -- well, prior to the
recommendati ons, we called out the 5G uni que attri butes.

And | know |I've said this a couple tines,
that this is so far what the conmmonalities that we can
find are. (Qobviously, 5Gis evolving and as we nove
forward, there wll be a | ot nore unique attributes, and
I f you get into the details and the weeds of things,
there will be further nore attributes that you can find
t hat are uni que.

But at | east we know for these ones that
we've identified, they' re not going to change at | east,
while everything is changing, as they're defining the
wavef orm and other requirenents for 5G  So, so far,
these attributes really helped with the recommendati ons.

And the first three recomendati ons, which

|'"'mgoing to group together, are really about just
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specifically what the depl oynent scenarios and the
uni que t hi ngs about the technol ogy are.

So the actionable stuff really at this point
s, we are reconmendi ng that the NTIA actually pursues
sort of an industry collaboration, an industry agency
col l aboration to define these and nove forward on it.
So | think that's where, you know, these collaborative
agreenents, as we heard today, wll help facilitate
these early sort of concepts that mght help with
shari ng.

And not so nuch, you know, as Julie and
everybody el se talks about, is that we look at it after
it's defined, but really pre-definition, we take these,
the NTIA sort of takes these steps to, whether it's
t hrough CSMAC or other areas but to create this
col l aboration to be able to see howthis will inpact
shari ng.

Now, we didn't, you know, identify any bands
over here, and as part of the next session, we could
| ook at the different bands. W could take the 37
gi gahertz band, for exanple, as one of themor even an
al ready-existing band |Iike 1695 to 1710, you know, also
Is part of going forward and novi ng backward, |ike you
said earlier, to double-check if that process with 5G

shoul d have any sort of considerations that fall under
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t hese categories. So those are really the first three
recomendat i ons.

The fourth recommendation i s about exactly
this whol e, you know, baseline assunptions that we've
been tal ki ng about, you know, on probability aspects,
that again was hit earlier today, on worst-case
probability aspects.

You know taking that and defining sort of a
new | ook at the baseline assunptions. Again, that does
fall into this multi-stakehol der col |l aborati on process.
That is going to be the recurring thenme of actionable at
this point.

Recommendation 5 is really this upgrades to
technol ogy, both on the federal and the industry side.
So groups |like -- you know, on the commercial side, 3GPP
Is already defining these standards. So that is a place
where this sort of early intervention, so called, would
hel p.

Then on the agency side, there could be also
opportunities for these kinds of groups. But this tine,
you know, in lieu of not being able to pick one
particul ar place, we really picked 3G°PP and hence the
guestions about how does this 3GPP nenbership work.

We know t hat the Departnent of Commerce has

a 3CGPP nenbership. They're focused nore on public
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safety issues, but we're really calling out a
col | aboration between the NTIA and the FCC for this, to
be able to nove this forward as to, for exanple, as of
ri ght now 5G waveformis still not defined. So there
coul d be hooks right now place in there that allow for
better sharing, a little better sort of technol ogy
accomodati on of sharing. So that's Recommendation 5.

And, finally, 6, | think, was the one that
was the | east anpbunt of change, and it was identified as
one that could happen. It is about propagation
nodeling. It's really, you know, propagation nodeling
of all the bands, and we are actually recommendi ng t hat
| mmedi ate resources be allocated to this to nove the
wor k forward. Because as we heard today, it takes tine
to get the propagations. You don't want the train to
| eave on a ot of these things and the propagati on work
not being there. That's it. Thank you.

MARK (G BSON. Ckay. Thanks, Mariam Rem nd
me, which of these -- these were all approved |last tine,
t hough, right?

MARI AM SOROND:  Three of them were.

MARK G BSON. | forgot which ones.

LARRY ALDER: (indiscernible) she said
(indiscernible) all of them (indiscernible).

MARK G BSON: We're just going to do the
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whol e thing, just do the whole thing again. |[Is that
okay wth everybody, especially you guys? GCkay. So
should we take themas a whole, all of then? Is there
any -- well, has anybody had a chance to read thenf

UNI DENTI FI ED MALE: They were circul at ed.

MARK GG BSON. They were circul ated, yeah.

So are there any questions? All right. So is there a
notion to approve all of themas they stand? Second?
Any further discussion? All approve by saying Aye. All
di sapprove by like sign. | got up at 3:30. GCkay. And
any abstentions? Ckay. That was easy. kay. So
that's it. Thank you, guys. Yeah, right. I'mafraid
t he people -- can the people on the phone hear?

UNI DENTI FI ED MALE: Don't ask. No.

LARRY ALDER: Mark, | just wanted to nmake a
coment that | particularly found the report generated
by the 5G group very useful. |It's sonething |I'm sharing
with other people -- hey, this is sonething you can
really ook at to see what's going on. So thank you.

MARK G BSON:  You shoul d publish that bad
boy and --

CHARLA RATH  Yeah, just a quick comment. |
just sent it to the (indiscernible) on the sane issue.

MARK G BSON: | hear Janice. Go for it,

Janice -- two minutes fromnow Janice, you' re on. Go
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ahead. Janice, are you listening?

JANI CE OBUCHOWBKI : | am but | don't have
anything to say. You were just asking --

MARK G BSON: W thought you had a question.

JANI CE OBUCHOWSKI:  Ch, no, no, no. |'m--
for once, no, nothing.

MARK G BSON: Al right. WlIl, at |east we
know you're there.

JANI CE OBUCHOWBKI : | " m ali ve.

MARK G BSON:. Al right. Thanks. |I'mjust
going to stay on this (indicating the hand-held
m crophone). So that's it. |It's approved. Rick?

RICK REASER: | just wanted to second. |
t hought that report was excellent. | passed it around.
So that was a very good piece of work. | have one ot her
observation. Wy is it that D SH and Sansung don't have
echo |i ke Raytheon and T-Mobil e do?

ROBERT KUBI K:  We're better coordi nated.

UNI DENTI FI ED MALE: (i ndiscernible) in the
spectrum

MARK GIBSON: All right. Let's nove this
along. | think they turned the gain up on these so they
can hear themon the phone, but |I'mgoing to use the
hand-held. GCkay. So | think we're -- okay. Go ahead.

You want to use that?
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(M. G bson gave hand-hel d m crophone to

Ms. AtKkins).

PAI GE ATKINS: | just wanted to thank the 5G
subcomm ttee for continuing to tighten the
recomendati ons and create a great docunent, as others
have said, as well as hel ping us have sonethi ng we can
take hold on and do sonething with as we | ook at our
response to the recommendations. So thank you.

MARK G BSON: So | think we're done with the
conmttee outbriefs, so, yeah, unless anybody has any
ot her coments, anybody on the phone other than Janice?
Well, Janice, you can comment, too, if you've got one
since five mnutes ago. Gkay. So, Paige, you have --
you want to use this?

(M. G bson gave hand-held m crophone to

Ms. Atkins.)

PAI GE ATKINS: GCkay. So we're going to
speed up here significantly as we head toward the
afternoon. That will give us nore tinme to tal k about
| deas for the next term of CSMAC and have t hat
brai nstorm ng session that we tal ked about.

So the original intent of ny session to give
you sone prelimnary views on the subcommittee
recommendati ons has changed a little bit. Last

Decenber, | presented NTIA s initial response to and
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pl anned actions to address the recommendati ons fromthe
| ast cycl e.

And we have actually nade sone significant
progress in many of those actions, sone which are
related to perhaps what we will want to | ook at on the
next cycle to include things |like, froman enforcenent
standpoint, what did we learn fromthe Term nal Doppl er
Weat her Radar (indiscernible) license interference
cases.

So we're going through that case study, as
we nentioned, as an action. So we will learn things
that we can also integrate as we think through what the
next set of questions will | ook Iike.

Now, due to the conplexity and tim ng of
t hese recommendations, we really haven't had the kind of
time and due diligence to peel these recommendati ons
back and fully understand what we're going to do with
them But we have started | ooking at them

And as we've tal ked about with previous
recomendations, we really need to di gest and deconpose
them so we can nmake the right decisions of where we
I nvest resources and the sequenci ng of those resources.

And | do want to thank fol ks for taking a
| ook at priorities within the subcommttees and al so

t hat taxonony, so to speak, of how we woul d define those
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priorities. 1'd like to |look at that for potenti al
gui dance into the next term so we can shape how the
subcomm ttees [ ook at their recommendati ons.

So, again, today the discussion around our
response wll be very limted. W've started |ooking at
the recommendations to determne, first and forenost, do
we concur with each recommendati on and how actionable it
Is. Wat can we do with it. Howthey nay be related to
pri or CSMAC recomendati ons. Because there is sone
interrelationship in many of those, and how those
I nt erdependenci es mani fest thenselves with prior
actions,

And then what actions NTIA woul d propose,
based not just on the recommendation, but how they align
W th our strategic priorities within NTIA and
particularly froma spectrum standpoint. And then,
ultimately, we will identify, as we did last tinme, those
actions that we will nove forward wth, based on the
never - goi ng- away caveat, resources of both noney and
people, as well as evolving priorities.

Because as we've seen, as | nentioned with
t he PCAST report four years ago, how nuch has changed.
You know, our |andscape wll change over tine. So we'll
continue to revisit and reprioritize, if needed, as we

nove forward to respond to the recomendati ons.
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And so our challenge is to continue to
di gest and deconpose the reconmmendati ons and identifying
what we would all call the inportant trends,
| nt erdependenci es, and actions that can collectively
hel p us nove forward to address sone of the nost
significant spectrum chall enges, not just froma
t echnol ogy standpoint, but, then again, that
I ntersection with technology or wwth policy process and
regul ation, which is really key to making all of this
wor k and work wel | .

So our assessnent will informthe future
topics. Unfortunately, we don't have that here today.
But we will certainly be listening to the discussion
this afternoon. | hope it's a robust discussion in
ternms of your thoughts. And think of it as a
brai nstorm ng session, as was nentioned earlier, and
sonmewhat open-ended, but renmenber we are being publicly
webcast .

And what | would ask as we have this
brai nstorm ng session, is to think about potenti al
topics that we've tal ked about before for potenti al
col | aboration wth the FCC TAC, as an exanple. O her
topi cs nmay be, al so, nore appropriate for other foruns.
They may not be CSMAC topics, but as we build this nore

robust and expansi ve col | aboration nmechani sm or things
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| i ke WnnForum we may want to toss topics to other
activities.

And then, again, we wll also be capturing
sone | essons | earned, |ike this taxonony for
prioritization and how can we have used those | essons
| earned fromthis cycle to better shape how we nove
forward in the subconm ttees.

And | will say, don't let perfect be the
eneny of the good, and we're |ooking for ideas. And I
will open it up to any questions you m ght have as we've
begun to | ook at these recommendations. But, as | said,
we're really just now still going through and peeling
back the recomendati ons and how we shoul d best respond.

So we've got all this extra tinme for the
brai nstorm ng session, so |I'mlooking forward to the
di scussi on.

LARRY ALDER: So | thought what we'd maybe
do is start off by going through recommendations for the
different subcommittees that wanted, that thought future
wor k was appropriate, because | know there was
definitely sone around the sharing the federal and
nonf ederal spectrum So shall we do that to kind of
kick things off and then we'll go fromthere?

MARK G BSON:  Yeabh.

LARRY ALDER: Charla, |I'm|looking at you.
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CHARLA RATH: Yeah, and |I've al ready
menti oned the one that we tal ked about as a group, which
was literally to map out the workshop that we had
recommended. And then Janice, who we all know is on the
phone, did actually send to everyone, but | wasn't sure
she wanted to just, you know -- but if she wants to
sort of talk about it or present it, it was not the
group's recommendation, but |I'msure that several of us
woul d agree with parts of it.

MARK G BSON. Hers were nultijurisdictional.

CHARLA RATH:  Yes, well, that's true, too.

LARRY ALDER: Janice, would you like to wal k
t hrough your suggestions? Janice, are you there? |'m
wai ting 10 seconds.

UNI DENTI FI ED MALE: She sent it to all of
CSMAC.

CHARLA RATH. Yeah, she did. She sent it --

UNI DENTI FI ED MALE: Yeah, but it was
yesterday --

UNI DENTI FI ED MALE: O three days ago.
Today's the 1st --

JANI CE OBUCHOWBKI: Okay. So this is going
to be alittle unusual. 1'mgoing to turn off the
f eedback, so you'll just hear ne. |'mnot sure, you

know, if we'll have this tine |ag here.
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Sure. |I'd be happy to. You know, | had two
generic ones, although they go to two-way sharing, you
know, inportantly. One was on the topic of general
I ncentives. You know, sharing is the nane of the gane.
We'll be, | think, (indiscernible) increasingly going
forward given the plethora of demands for spectrum

And, you know, a |ot of the discussion
historically at CSMAC has been about financi al
i ncentives for sharing. But as a general matter, |1'd be
Interested in hearing nore across several topics of
potential other |evers.

And sone of these have cone up al ready, but
in ny view could use further anplification -- shared
access to technol ogy perhaps. The ease of access to the
spectrumis another incentive at tines for sharing, of
cour se.

The second sort of generic that | have which
pertains very inportantly to federal commerci al
spectrum and it conmes up -- | knowit's controversial.
It cane up in the Spectrum Frontiers proceedi ng. And
that is the issue of cyber security.

l"mnot sort of ascribing -- |I'mnot
specifically tal king about Spectrum Frontiers, but the
reality that is inescapable is that access to networks,

access to technology, in general, is -- you know, it is



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

88
i ncreasingly a terror weapon; it's an econom c weapon;
and we've heard it said to be a political weapon.

So, you know, that notion is not going away,
and it is inevitable in the sharing context. | don't
think we can escape it. W don't necessarily have to
resol ve how we address the cyber issues, but they have
to be raised, and they have to be directed to soneone.

Because | think it's irresponsible to talk
about sharing and the sorts of databases and shari ng
technol ogi es that we would support if we don't flag
cyber issues that need to be resolved sinultaneously.

If you don't flag them you do sonething that | think,
you know, |'ve seen at |east the beginnings of at tines.
It's sort of a runaway solution that doesn't flag a key
strategi c problem

And that, of course, cones up nost readily
in shared comrercial, federal. But it could be across
the board, or it is across the board. And then,
specifically, the bidirectional sharing -- | don't want
to bel abor the various points that | raised in the neno.

| think, Charla, of course, raised the key
one, which is making sure that the workshop gets off the
ground, and that it's needy and that it's tinely. It's
obvi ous, you know. Three years ago, nobody was tal ki ng

about commercial (indiscernible) wreless



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

89
(i ndi scernible) access to high band spectrum And now
it's already, you know, well down the regul atory path.

So if we can't put this workshop together
quickly and in a needy fashion, it's going to be an
academ c exercise. | was specifically concerned that it
wasn't -- you know, | had nade a recommendati on t hat
this not be a workshop, that it be perhaps an MJ or a
NTRM bet ween the two agenci es, federal and NTIA, that
wasn't ascribed to in the broader group, but | do think,
you know, tine is of the essence.

A lot of bidirectional sharing is focused on
areas around mlitary and other federal properties.
Going forward, this topic of geographic bounding has to
be revisited. That's critical for certain kinds of
testing. It's not going to be central to the
devel opnent of robust bidirectional sharing.

Sharing tenplates, | think we nade a | ot of
progress in our conmttee tal king, for exanple, about
t he nodel MAU that has been advanced. But | believe
that Julie, who is always intellectually honest, alluded
to the fact that, you know, in response to the question,
that now that sharing between federal and commercial is
nore i nportant, nore necessary, given conflicting
spectrum demands, there is just not an easy way forward

for federal users to access comrercial spectrum And at



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

90
times vice versa.

It's encouragi ng that, you know, both the
NTI A head and Chairman Weel er have raised this. But to
go fromthere to devel opi ng technol ogi es and getting
them t hrough the process where with the steps really
aren't easily understood or easily pronoted are just
obvi ously not going to nove the ball forward.

And then the last recommendation | had for
consi deration going forward, and this is (indiscernible)
NTI A, but it would be at | east equally applicable to the
FCC -- how to handl e hi gh-vol une requests. CQbviously,
you can't build a commercial network wi thout getting a
| icense and that |license entitles you to deploy in a

very robust fashion.

Well, in a sharing if you're operating in
onesy, twosy fashion, well, those are good for trials,
maybe good for testing. |It's not good for devel opnent

of dynam c new technology. So that would be ny sort of
fourth suggestion on bidirectional sharing.

So that covers the topics that | wanted to
raise and | appreciate you bearing wwth ne, especially
given the call-in. And thanks for that.

LARRY ALDER: Thanks, Janice. | don't know
I f you can hear our feedback, but we did hear your

presentation, and it was very hel pful, and thank you.
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And Mark is now trying to, going to
capture -- he is displaying stuff and he'll try and
capture sone of this dialog. The next subcommttee that
| knew had suggestions -- oh. Go ahead. | don't know
I f she's interactive or not.

PAI GE ATKINS: And so, Janice, you nay or
may not be able to answer these, but just to clarify the
hi gh-vol une request, if | understood it, is really how
do you enabl e dynam ¢ sharing between federal and
nonf ederal users that would require a nuch hi gher vol une
of interaction and coordi nation.

JANI CE OBUCHOWBKI :  Yeah, | think that's a
better statenent of the situation.

PAI GE ATKINS: Ckay. And then | just want
to highlight that what | woul d suggest as we think
t hrough key areas that we need to focus on as we nove
forward, again, renmenber CSMAC nmay or nmay not be the
best vehicle.

The |l ast cycle we tal ked about this
mul til ayered col | aboration franework that we are
fl eshing out as we speak. And there may be good
strategi es of how we address sone particularly rel evant
and i nportant topics, just not through CSMAC
Partially, quite frankly, naybe due to tine |ag or other

t hi ngs where we want to be nore responsive to the topic.
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So | just want you to think about that as we tal k about
t hese future issues.

JANI CE OBUCHOWBKI : Paige, | think you're
absolutely right on the noney there. And, you know, you
ment i oned CSMAC- TAC cooperation going forward. O
course, Dennis is on both and | eads one of the groups.
| would certainly endorse that, because, you know, it's
been stated, | think it's inevitable that CSMAC i s
del vi ng deeper and deeper into technical issues.

You know, policy and technical are sort of
I nt erwoven, because you' re always tal king about the art
of the possible when you're nmaking policy. So | think
that dialog -- as sonebody nentioned, there's a shortage
of -- there's a shortage of -- there's not a shortage of
experts, but there's a shortage of tine and, you know,
breadt h of expertise. And, you know, working on
parallel tracks is a good idea. Mich nore tight
collaboration | think would be terrific.

LARRY ALDER: So | see a nunber of tents up.
So what | want to do is avoid spending a | ot of
di scussion on particular topics. | want to nake sure we
just flesh out the ideas. So real quick, are the tents
for ideas? Because what | wanted to do is | wanted to
wal k through the different subcommttees first.

CHARLA RATH: Yeah, one thing | wanted to
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add to this. | thought about it when Julie was saying
what are the reasons for bidirectional sharing, and I'm
wondering, |I'mnot quite sure what it is, but the idea
that there may be technol ogies where we need to be

t hi nki ng about jointly devel oping technol ogies to
actually to help inplenent sharing.

And we did that a fair anpbunt. There was a
| ot of that in AW5-3, but |I'm wondering, and |'m not
quite -- you know, | just throwit out there. Wen he
mentioned it, | did think, you know, that that m ght be
a good topic for the next iteration, if there is one, of
bi di rectional sharing. I'mnot quite sure what it is
yet, but it just strikes ne that there could be sone
addi tional work.

LARRY ALDER: Let Mark capture it here.

What woul d he --

CHARLA RATH. Yeah, you can capture it,
Mar K.

MARK G BSON: (i ndi scernible)

CHARLA RATH: Not good for the person taking
notes. Yeah, let ne see if | can do it nore succinctly.
Julie brought up the idea that one of the reasons that
the federal governnment is particularly interested in
bi di rectional sharing is the ability to sort of use the

t echnol ogy devel opnent that's going on in the comrerci al
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sector to devel op, you know, nore services in the
federal governnent that can actually use the sane sorts
of technol ogi es.

But |1've always had a question about what
does that really nean, because, you know, you've got
different m ssions, you have different -- you know, how
applicable is that? And |I'mjust wondering if there is
sonething for us to be tal king about along those I|ines.

LARRY ALDER: So it's kind of a technol ogy
question around federal and non-federal --

CHARLA RATH:  Around federal sharing and how
real is that. | nmean, that is sonmething that we talk
about a lot and how real is that, and is that sonething
t hat CSMAC can nmake recomrendations on for NTIA to take
action on.

PAIGE ATKINS: So | would -- actually, |
would -- how | think of it is how do we | everage dual
use technol ogies to enable federal and nonfederal
shari ng.

CHARLA RATH: Is it |everagi ng dual use,
because we're not even sure yet whether -- you know,
It's al nost exploring whether --

PAI GE ATKINS: Well, I'mthinking you have
to explore it to understand how to | everage it.

CHARLA RATH  Yeah, true.
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PAI GE ATKINS: | think as we | ook at
Frontiers, many of these topics are directly relevant to
Frontiers, so | think as we |look at the topics, we may
want to tie it to sonmething like Frontiers that all ows
us to focus it in the process.

LARRY ALDER: Al right. I'mgoing to --

MARI AM SOROND: Can | nake just one comment ?
About the -- that's what we were trying to do in the 5G
just to clarify, that's actually the recommendati on
(1 ndi scerni bl e)

LARRY ALDER: 1'mgoing to nove to M chael
because he's had --

MARK G BSON: Charla and Pai ge are sayi ng
the sane thing nore or less so (indiscernible) --

LARRY ALDER: Yeah. | don't think we really
(indiscernible) wordsmiths here. |It's broad concepts at
this point. M chael.

M CHAEL CALABRESE: Yeah, and | just wanted
to add on to -- | hope this is an add-on to support for
what Jani ce said, rather than have to bring it up again,
you know, separately, |later.

So Jani ce nentioned, | thought it was when
she was tal king about the high volune requests and the
need to, you know, signal to agencies that this is

possi ble and to reduce the friction in federal users and
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NTI A getting access, and that is that it m ght be very
useful as a continuation of bidirectional sharing to
| ook at whether there isn't a framework for at | east
tenporary and nonharnful access to any band for federal
agenci es.

And what woul d be the franmework for that,
what woul d be the nechanisnf? |Is it a geol ocation
dat abase or a | everaging of one of the existing ones
such as the SAFS, because the PCAST report essentially
said that that should be the case, that federal agencies
shoul d al so be able to do that.

And | think we haven't really addressed --
we keep sidestepping, kind of, the direct question of,
at least in this sort of, in this kind of easier case of
tenporary and nonharnful sharing, is there a workable
framework for doing that, which would, | think, get at
sone of the high-volune, reducing-the-friction kind of
| deas.

LARRY ALDER: (indiscernible) for any band --
|'"d put that. You're up, Jennifer.

JENNI FER WARREN:  Jennifer Warren. Just to
follow up on that -- I'"mgoing to save ny new i deas for
| ater. The question, though, if folks want to do what
M chael was suggesting, | think is | ooking at |east what

we did two CSMACs ago in the first iteration of the
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bi di recti onal sharing group, which was kind of | ooking
at short-term nonharnful and what were the criteria,
and it's al nost you're tal king about, | think,
| npl enentation of the prior report, is kind of how I'm
I nterpreting what you're saying, M chael.

M CHAEL CALABRESE: (i ndi scernible)

JENNI FER WARREN: That's what | nean, yeah.
So just to throw that out there.

LARRY ALDER. Got that? GCkay. One of the
ot her subconmttees that had, | know had a suggesti on
for future work was the sensing subcommttee, and it's
great Dennis is just wal king back in.

(i ndi scerni bl e comment s)

PAUL KOLODZY: Ckay. No feedback. There
are three basic recommendati ons or actually suggesti ons,
actually, | think would be. One was fromthe entire
commttee that wanted to continue on the effort of the
subcomm ttee in the sense of picking either a few new
bands or | ooking at another broader area in the sense of
| ooking at the architectures, the neasurenent
architectures for spectrum shari ng.

And because we were just starting to get
into the details as to where you want to go in certain
of these places, we picked anot her couple bands that you

have an interest in, they mght be very good, even going
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up into the 6 gigahertz and 7 gigahertz m ght be a very
big help there, we think, to the community as well as
you have a |l ot of enthusiasmby the group to actually
continue on the subcomm ttee.

Now, there's two other reconmendations that
weren't the subcommttee's, that were mne, but we had
di scussed within the subcommttee, and | put themin the
report -- not the report, the presentation. One of them
Is | ooking at sonething conpletely different.

Ri ght now, you have a distinct change goi ng
on in the nation, if not the world, in a sense the
devel opnent of counter UAV systens. And this is going
to cause a lot of stress both in the federal and
nonfederal areas as to how to do devel opnent and testing
and actual ly inplenenting.

Because sone of the counter neasures that
are being | ooked at will be very different, very harsh,
In a sense, wth respect to what kind of sensing systens
they're going to try to put on the counter systens,
countering the sensing systens that are being put on the
actual UAS s that are being put out there. Wat are the
counter neasures in a sense of trying to bring them down
or overtake them \WWat kind of technology m ght be
used. How are you going to test those --

LARRY ALDER: Go easy on Mark, here. He's
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trying to --

PAUL KOLODZY: Right. [|'ve got them all
witten down here for you, Mark.

MARK G BSON: (i ndi scernible)

PAUL KOLODZY: So it is a -- really it
crosses the boundaries between the spectrum managenent
and non-spectrum managenent, and it has a huge inpact on
commerce. And so thinking this is the tine that you may
want to take a look at this prior to sonething najor
occurs and you're trying to be reactive. This m ght be
nore pro-active. Though we're right now getting cl ose
to the reactive stage because of what is going on. That
I's Problem 2.

Problem 3 is sonething that -- | have not
talked wwth the commttee, but it's been put forward a
lot lately. And this is sonething even further afield
fromwhat we've generally tal ked about with spectrum
sharing. And that is, given that the technology -- |I'm
i nvolved with a lot of the communities now that are
devel opi ng technol ogies for distributed antenna systens
(indiscernible) distributed transmtters and the |ike.

It changes the fundanental aspects of what
iIs EIRP now Wiat is transm ssion quality? And al so,
it also changes what is interference, because now you're

| ooki ng at coherence at a particular point. And so,
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therefore, sharing now changes dramatically when you
start | ooking at distributed antenna systens.

And | think that this comunity with getting
both the policy fol ks to understand what the policy
ram fications would be with the technical fol ks being
able to discuss sone of those issues mght actually take
you down a very different path.

And it's a path that we're all going to have
to address, because these systens are going to be
depl oyed probably wthin the next five, definitely
within the next 10, and probably within the next five
years.

LARRY ALDER: Paul, are you tal king about
distributed transmtter or distributed sensors or both?
| was --

PAUL KOLODZY: Actually, I'mlooking at
distributed transmtters, though it could al so be
distributed sensing as well. But this was nore
transmtters, because ElIRP doesn't make sense then, out
of band em ssion don't nmake sense. A lot of things
don't make sense at that point.

MARK G BSON: That was in your
(i ndi scernible) --

PAUL KOLODZY: That was not. [|'Il provide

t hat .
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LARRY ALDER: Anything el se from sensing?
Dennis? Did that cover it?

DENNI S ROBERSON:  There was nore to the
bul l et that Mark put up there. | think that's the
point. Sonme of this relates to the -- well, nost of it
Is in the thing there. But Paul has brought up the
poi nt on the studying the architectures.

One of the comments that we've nmade is that
t he new structures, MMJ nmassive MM and so on, that
that does not lend itself to any of the neasurenent or
sensi ng techniques that we've historically utilized. So
it's a very significant problemto be dealt wth.

LARRY ALDER: And a topic that |1'd throw out
that's related to sensing is I'mdefinitely seeing, you
know, this nove towards with the 3.5 gigahertz, where
you're having it distributed to permanently depl oyed
sensi ng networks, and how woul d sone of those
permanent |y depl oyed sensing networks yield spectrum
sharing hel p, open up nore bands, should be there be
defined APl s or sonething.

There could be a whol e broad range of
questions and topics around distributed sensing. |
don't know if that's best handled in another forum but
| think it's an interesting extension of the sensing

wor k that you guys did.
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PAI GE ATKINS: So | woul d extend that
description as federated sensing and then exposing,
being able to expose data in a federated sense. Sone
may or may not be exposed, and sone of the work that ITS
Is doing is related in that area, that ITSis doing in
conjunction with NIST, so there m ght be sone synergy
t here.

DENNI S ROBERSON: | would just note that one
of our nenbers strongly supports the use of federated
(1 ndi scernible).

LARRY ALDER: (kay. Let's nove on to the
ot her groups to see if there was suggestion for future
work. Steve, | don't think there was out of the
col | aboration --

UNI DENTI FI ED MALE: Keep it goi ng.

STEVE SHARKEY: Yeah. There wasn't -- you
know, I think we've been through this group a couple of
times, and, really, | think the work is subsuned, you
know, under the other group |ooking at bidirectional
sharing as kind of a subset of that.

LARRY ALDER: Perfect. And then the next
group is 5G  You guys had sone suggestions for future
activities formally or --

MARI AM SOROND: (i ndi scerni bl e)

STEVE SHARKEY: [|'Il bring you the m ke.
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MARI AM SOROND:  Thanks, Steve. | think
we've outlined already nost of our recommendati ons.
Five out of six are actually future work, but beyond
that, just personally, | wanted to also bring up, and
maybe Julie touched upon this earlier, but receiver
per f or mance.

| think that it's really inportant, because
sharing, | think, is 99 percent about receiver
perfornmance and 1 percent about transmtter. And we
have relied heavily on transmtter specifications. And
sol think it's inportant, and maybe this could be part
of the joint work wwth the TAC as well, but | think
recei ver standards both fromthe commercial industry and
t he governnent, federal governnent side, so equally
applied to both sides, are what will enable nuch better
or different sharing.

So | think we really do need to | ook. Now,
I f you want to | ook up receiver performance standards, |
think it's probably nore suitable to I ook at future
t echnol ogi es, because existing technol ogi es have al ready
been depl oyed and are out there, and they are what they
are.

So right now, 5Gis an opportunity for us to
revisit receiver -- and when | say 5G I'mcalling the

federal side, also. They're going to go through a 5G
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evolution kind of like the industry side, under that
assunption, if we ook at the receiver perfornmance.

LARRY ALDER: Mark, you got that
(i ndi scernible) receiver perfornmnce.

(i ndi scerni bl e comment s)

MARI AM SOROND:  And then that also -- then
t herefore maybe a second (i ndiscernible) would be
related to this is the baseline of sharing, so defining
the baseline. | think baseline assunptions noving
forward, which then | eads to the technol ogy
col | aborati on and technol ogy evol utions and things |ike
t hat .

And then one particular one was | was goi ng
to suggest that, you know, CSMAC did a |lot of good work
on the AWs-3 spectrum | think I was going to suggest
that we, not revisit because there was sonething wong
with it, but just go back and apply 5G because a | ot of
the work that was done at that tinme was for LTE and not
5G

So I would say, specifically, | was going to
propose 1695 to 1710, but it could also be 1755 to 1780,
no particular preference. But essentially taking those
assunptions and | ooking at 5G and how t hat changes it,
and if any would be useful. [It's an existing piece of

spectrum A lot of the |learnings over there would al so
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hel p the other spectrum

| think a lot of the -- for a while -- sone
people still think of 5Gas a mllinmeter wave and that's
really not the case. | nean, it is a centineter wave, a
mllimeter wave, and the existing spectrumis definitely

a part of it. And it's going to evolve into that. So
even the current sort of technol ogies today in these
bands are going to evolve to 5G

So if we don't go back and take at |east one
of themthat is still fresh sort of and |i ke does not
have mllions of users on it -- it would be a good
opportunity to do this at this point.

And al so you coul d take another band --
again just throw ng out 37 gigahertz just because it
cane up earlier today, but you know -- so that is the
alternative. So the |ower band. One of the AWS-3 ones
and then a higher one |ike 37 gigahertz.

MARK G BSON:  When you say the higher band,
you started off by saying go back and | ook at AWS- 3
considerations. | got that. Are you saying apply the
sanme consi derations to the higher --

MARI AM SOROND: No. No, it would be
different. Yeah, just higher band under |ike -- just
specifically -- different topic, whatever. Hi gher bands

as applicable to the 5G
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LARRY ALDER: Thanks, Mariam Any comrent

on that?

DALE HATFI ELD: Just quickly. I'mreally a
strong fan of the harns claimthreshold thing. I'm
getting very -- | get very concerned about governnent

getting in and actually designing receivers and things
like that. | think the harns claimthreshold is a nuch
better approach, and | would urge us to continue to
think along the harnms claimthreshold line. O course,
a lot of that work is being done, a ot of work on that
I s being done in the TAC

UNI DENTI FI ED MALE: That woul dn't
necessarily be a 5G  That would be sort of be on its
own, don't you think?

UNI DENTI FI ED MALE: (i ndi scernible).

LARRY ALDER. Carl.

CARL POVELITES: Carl Povelites. Going to
Mariam s --

LARRY ALDER: Hold on a second, Carl. Can
you run the m ke over --

MARK G BSON: Here, I've got it. 1"l be
the m ke runner. Here you go.

CARL POVELITES: Going to Mariam's, one of
her recommendati ons, and al so going back to Paige's

start of her presentation earlier where we've now
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reached about hal fway through the president's target for
500 negahertz. |'mnot sure what necessarily going back
to AW5-3 for 5G necessarily, what that whol e process
woul d do, particularly when it's already been auctioned.
But there are other | ower bands that, you know, it was
on the 6th report and all that. W my want to go back,
and we may want to go into like 1300 to 1390 or sone
other band to do a simlar study that we did with the
AWS- 3 band.

LARRY ALDER: Ckay. Gve Mark a chance to
catch up here. And | think Carl's point is just | ooking
at sone non- AW5-3 | ower bands m ght al so be an i dea.

CARL POVELITES: (indiscernible) report that
NTIA is currently studying and seens like it m ght have
an opportunity in the future.

LARRY ALDER: kay. M chael, since you're
right next to the m ke.

M CHAEL CALABRESE: Yeah, |1'd like to add on
to the 5G  Again, kind of building on what Julie
mentioned earlier, specifically with respect to 37 to
37.6. Julie mentioned that the federal users would Iike
to optimze, | guess, their flexibility for perhaps
I ntroducing or altering uses in the future that they may
not even know about yet.

So it may be worthwhile to, right at this
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point, if we do it quickly, to |look at, to explore
mechani sns for sharing that particular 600 negahertz
that will speak to those federal agency needs; in other
wor ds, particular sharing nechanisns | ook at, you know,
what ever they are. | nean, | realize there wll
probably be comments on that comng this fall as well,
but it may be worth kind of drilling into that as a
group.

LARRY ALDER: kay. Thanks, M chael.

Bryan.

BRYAN TRAMONT: Are we using both or just
this one? Al right. Anyway. So | feel very strongly
about this ill-informed idea or ill-formed idea. That's
why | have both m kes to nmake sure you really capture
how ill-formed this is.

So | feel as if we have at tines, and |
think this is sonmewhat based on ny own regul atory
experience, too, that in devel oping policy, sonetines we
focus a lot on figuring out sonething that is capabl e of
wor ki ng, but we don't always go back to figure out if it
actually did work.

So I"'mwondering if by the tinme we reconvene
Wi th the new group, what have you, if it isn't tine to
go back and | ook at particular dynam c sharing

experiences. Wiite spaces springs to mnd, but we may
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have stuff developed to 3.5. W nmay have other -- AW5 3
there may be |l essons. And trying to figure out what did
and didn't work and why.

| had occasion recently to go back and | ook
at the original white spaces decisions in 2004, | think,
when we did the original. You know, it's now 12 years
ago, and we've learned a |ot along that (indiscernible),
but we still don't have a w dely depl oyed white spaces
i nfrastructure, and | suspect there m ght be things we
can learn fromthat experience.

| just want to nmake sure we're not creating
regul atory regines for sharing that don't have any
public interest benefits to both sides, either because
the federal governnent can't use the spectrumthe way we
had envi si oned or because there is no comercial demand
for it, so people aren't putting the investnent dollars
into it.

Sony ill-fornmed idea is that we would
figure out what the | essons | earned are and then perhaps
t hi nk about what the public policy test is for whether
shari ng has been a success and when we cal |l that
questi on.

Because | think there are a |ot of ideas out
there, and I think we are trying to experinent with a

| ot of the different ideas, but we need to -- | think
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because there's such increasing demands so qui ckly, we
need to focus on what ideas are working as early in the
process as possible so that we thin out the herd a
little bit.
LARRY ALDER: Mark's got that.
UNI DENTI FI ED MALE: (i ndi scerni bl e)
LARRY ALDER: He's got the general category.
BRYAN TRAMONT: (i ndi scerni bl e) sharing.
MARI AM SOROND: (i ndi scer ni bl e)
BRYAN TRAMONT: | don't think we should

limt it to federal and non-federal because we have sone

exanples that are comrercial on commercial and sone

federal on federal. | took out Jennifer's tent on the
way.

LARRY ALDER: Hold on, hold on. 1've got a
few questions. Going to hit these questions and | just

wanted to check before | do these questions, did the
I nternational SAS, did you guys have follow up for
future work?

KURT SCHAUBACH. W didn't really have
specific recommendations related to the international
ext ensi on, but nmaybe a related topic mght be to -- this
was sonething that canme up in the recent wi zard wor kshop
on enforcenent was netrics or neasures of, for exanple,

spectrum access systens or other sharing technol ogies on
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their way to the nmarket.

How woul d you neasure the effectiveness of
then? Are they performng sort of roles or functions
that they're supposed to? So sort of beyond the neasure
of initial certification, |I think there's this notion of
perhaps like a nonitoring facility, you know, or even
| i ke a network operations center that, you know, could
be | ooked at for sharing technol ogi es.

MARK G BSON: (i ndi scernible)

KURT SCHAUBACH. Yeah, and perhaps the
feasibility of that and what role NTIA could or should
play in that.

JENNI FER WARREN: (i ndi scerni bl e)

KURT SCHAUBACH. No, | think this is a
little nore technical in nature, Jennifer, so this is --
UNI DENTI FI ED MALE: (i ndi scerni bl e)

KURT SCHAUBACH: Exactly. And this is also
sort of nore focused on the systens thensel ves versus
the policy, perhaps.

LARRY ALDER: (Okay. At |east we've gotten
t hrough the groups. Your questions just went down.

(i ndi scerni bl e comments)

UNI DENTI FI ED MALE: Just to clarify,

w rel ess (indiscernible) --

DENNI S ROBERSON: My comment goes with the
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earlier comment | nmade about LSA, inserting it into the,
goi ng back and | ooki ng at success. LSA is not that.

LSA really is the looking forward. So it would fit
under that one.

But | think it is inportant that we | ook at
this point that Kurt's nmade around netrics and
efficiency, look at this on a global basis, using LSA as
the exanple. LSA there's a lot of pursuit -- Mark, |1'd
put that on the next one, not on the go back.

Because LSA isn't sonething that we' ve
really enbraced here in the U S., Qual comm
not w t hst andi ng, where Europe seens to be on a path to
nove that way. So |ooking at and checking on the
efficacy, as you' ve described it, of other systens
around the world -- | think that is an inportant one for
us.

LARRY ALDER: kay. Thanks, Dennis. Ckay.
| think we've covered all of the subcomm ttees.

M chael, do you still have a question or is that just a
| eft over?

M CHAEL CALABRESE: No (indiscernible) --

LARRY ALDER: \What ?

UNI DENTI FI ED MALE: (i ndi scerni bl e) open --

LARRY ALDER: Yeah, we're going to open up

for just -- | think we've covered the subcommttees, so
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right nowit's just free form whatever the ideas are.
Dale, it sounds |Iike you have one.

DALE HATFIELD: It relates a little bit to
bi di recti onal sharing, but one of the key things here |
think is if you' re, when you have an incunbent, let's
say the feds, and they do entrance on the commerci al
side, one of the things you need to know is the
wavefornms or you would like to have as nuch i nfornmation
on the waveforns as you can to be able to avoid causing
Interference, at least with certain forns of dynamc
shari ng.

In the sane way, when the incunbent's
comercial, you have the sane issues, needi ng waveforns.
And | realize the sensitivity to the waveforns fromthe
federal governnent side, but when you're out there
| ooki ng for these waveforns, especially at the | ower
frequency, there's going to be an awful | ot of other
signals in that band, and they can be harnonics, all
ki nds of interfering signals.

So |'mcom ng back, | always do, to
interference issues. But if -- what we need, | think,
Is a catalog of not only the signals you expect to see
in this band, but a catalog of signals that are
interfering signals Iike switching power supplies in

grow lanps in Boulder. | thought I'd get a | augh.
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No, to be serious, you know, these different
types of devices have different signatures, and what we
need is a catalog of interfering signals that we don't
expect to get in there. | nean, when we're | ooking for
the signal that we want to see, to be able to avoid, for
exanple, we're also going to be picking up others. And
that |l eads ne to two comments.

One, it would be interesting to share that
I nformati on anong different people so we have this
catal og of these waveforns. The other thing, it could
| ead you to automatic, sone sort of autonatic
i nterference enforcenent thing.

In other words, you're seeing a signal that
they shouldn't be in there, even though you' re | ooking
for the other guy. [|I'mnot saying this very clearly.
But if you see it, then, of course, it could trigger --
then there needs to be sone sort of an enforcenent
action, because this is a harnonic, 7th harnonic of an
FMradio station or sonething |ike that, and you would
want to take action to mtigate against it or to
actually start enforcenent actions. Maybe sonebody el se
can say that a little clearer.

LARRY ALDER: | think we -- | think Mark
summari zed it kind of briefly there. Pass the m ke

to -- go ahead, Jennifer.
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JENNI FER WARREN. Jennifer Warren. So |'d
| i ke to suggest -- it goes back to, again, the
presentation that Dr. Genban did, which is one of his
areas of work, is kind of the technol ogy side of
aggregate interference.

And | wanted to | ook at the conpani on side
of that, which is the regulatory nechanisns to actually
then i npl enment a deci sion on aggregate interference.
VWhat are the policy challenges? Wat are nethods and
options that a regulator nmay have, or nmaybe there's only
one conclusion, on howto inplenent -- | don't want to
use the word enforcenent -- but enforcenent of an
aggregate interference |evel.

Internationally, it's been a chall enge.
Donestically, you know, hands have been thrown up.
Maybe this is a question that we could |ook at. The
only exanple of that internationally that | know of is
in the ITUwth a group called Resolution 609. But | do
think that that is an area that we coul d perhaps bring
sone effort. Thank you.

LARRY ALDER  Jeff.

JEFF REED. Ckay. Jeff Reed. | have three
suggestions. The first one is very simlar to what
Janice said. Does NTIA have a role to play in

comruni cations security? |If so, what? Just a very
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broad | ook at that, a very phil osophical issue.

The second suggestion is, how m ght NTIA be
able to best |everage the new research prograns that are
comng. Wth the advanced wrel ess technol ogy, that's
$400, 000, 000 worth of research that's com ng out of the
NSF, and there are a nunber of darker prograns as well.
How m ght NTI A be able to best harvest the research that
conmes from those prograns.

And then the third one -- the third one is a
bit different, and | suppose it's -- in sonme ways, it's
a different sort of study or role for CSMAC. And that
I s doing sone external review ng of sone key reports
t hat conme out of NTIA

For instance, one of the issues that is
bei ng | ooked at now is 1.3 gigahertz spectrum shari ng.
And there's a ot of smart people in this roomwho coul d
do sone sanity check on what cones out of those reports.
So those are ny suggesti ons.

LARRY ALDER: Thanks, Jeff. Those sound
very well thought out. M chael.

M CHAEL CALABRESE: kay. | think there's a
couple nore I'Il throw out there. The first one, you
know, NTI A woul d have to judge whether they have had
enough of this or not, but the idea of --

(i ndi scerni bl e comment s)
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M CHAEL CALABRESE: No, it's not that
pai nful. But, actually, you know, when we -- eventually
we'll get through, hopefully, sonme of these bands we're
working on like 5 gigahertz. The notion of, you know,
devel oping nore explicit criteria for identifying the
next band or set of federal bands that are best suited
for sharing, and you know, how do we -- so how do we
decide that, you know, it's nmuch better to target this
here rather than that over there?

And, you know, | think when (indiscernible)
woul d say it's always easier when there's fixed, the
federal uses fixed rather than nobile, for exanple. So
we' ve heard rules of thunb. |I'mnot sure we have a set
of criteria that are very well devel oped for that, and
it mght help point to sone future bands wth a | ong
| ead tine.

The other is, |I don't think there has been
enough attention to beaconing as a potential nechani sm
for sharing. You know, we've been able to bring,
obvi ousl y, geol ocati on dat abases and now sensing wth
3.5 band into the mx, and there's sonme obvi ous
potenti al downsi des with beaconi ng, depending on the
service, But | think maybe exploring the pros and cons
of that for federal users and different types of federal

users, sonme of which want to be identified and sone
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don't or sone who coul d obscure even whil e beaconing or
not .

So it's a good tool, | think. It could be
very useful and built in ahead of tinme. But |'m not
sure we understand its inplications conpletely.

LARRY ALDER: Thanks, M chael. | think
we' ve got about five nore minutes left in our

brai nstormng. You want to add sone --

PAI GE ATKINS: | think we covered, | think,
nost of the general areas | was thinking about. | would
ask on -- we tal ked about counter UAS as a focus. There

Is quite a bit of activity going on in the area. So it
m ght be not right for CSMAC, specifically, but what
about the broader category of UAS, not counter UAS, but
UAS in a general sense.

PAUL KOLODZY: Yeah, | think that UAS has
(i ndi scernible) of problens we're tal ki ng about t hat
Julie was | ooking at and the TAC -- is it on? It's on.
Yeah, so | think the FCC TAC has been trying to | ook at
that, so trying to do sone parallel efforts and ask the
guestion is al so useful.

Il will counter you a little bit on the
counter UAS. In a sense, there's a lot of effort going
on, alot a swirl as to what they should be doing. But

what peopl e have not been asking the question, which |
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think is a very hard question is, what spectrum and how
do we test in these areas, especially if people are
doing -- nmake nodifications to classic comercial UAS s
and you're going to have to sonehow devel op systens both
for your federal and non-federal users to counter those.
But, again, that's your choice.

LARRY ALDER: OQther topic areas that people
want to bring up and put on the radar? Dennis?

UNI DENTI FI ED MALE: Pass the (i ndiscernible)
again.

DENNI S ROBERSON: [t's the Aynpics. W've
got to be prepared. Mchael, | didn't tell you about
our role in one of the teans, but anyway.

One of the areas and sone of you, many of
you woul d know why this is on ny mnd, but it's a nuch
broader topic than what has been occupyi ng sone anount
of ny tinme, and that's the whole area of navigation.

W' ve becone very dependent -- | got here this norning
using ny GPS system And that is a nornmal and standard
part of a what we do.

But we're also in a place where we're
navi gating using W-Fi, we're navigating using our
cellular, the conbination of those things. In the US.,
it is still the law of the |land that you use GPS,

whereas there seemto be a lot nore satellites up there
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t hat people, sonme of them-- Rick can tell you -- can't
get away fromthe satellites.

But this whole notion of geol ocation and
navi gation and so on, even tinme for that matter, since
we're in this facility, the future of that, particularly
as it applies to the needs wthin the governnent
systens, the governnent environnment, this is a big
topic. Maybe it's too big for the CSMAC to take on.

But it's becomng a really significant topic
In howto get fromhere to there, how you establish the
time where you are, and so on and what the alternatives
are and where this should be steered as we go forward.

PAUL KOLODZY: | just want to -- that's a
great topic area. That cones back to sonething that |
was nentioning to Julie, which was a systens of systens,
nmeaning if you' re doing PNT (indiscernible) it's not
just GPS. It's so many other things and so nmany ot her
satellites and conponents, that we don't really | ook at
our, an analytical tool set of howto actually start
addressing the service -- not the service, neaning the
radi o service, but the service that is trying to be
provi ded.

LARRY ALDER: Yeah, | nean, if you want to
go extreme, com ng from Google, you'd say, you know,

machi ne | earning solves all known problens. So how to,
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in this newworld, with all these devices out there, how
can you apply sone of these techniques. You even have a
question, what energing technologies -- that the Smart
phones enabl e the power of machi ne | earning, cloud.

It would be a very open-ended, broad
question, but how would all those topics nmaybe
facilitate spectrum sharing in unusual ways. You have
mappi ng, you have satellites, you have phones. So just
t hat woul d be a broad technol ogy questi on.

DENNI S ROBERSON:  And even gyros -- | nean,
even, you know, enbedded gyros, so when you lose all the
ot her signals, you still have ways of getting --

LARRY ALDER: kay. |'mseeing two tents.
I"mgoing to go wwth R ck because he has the m ke near
hi mand then we'll bring it over to Dennis.

RICK REASER: kay. This is Rick Reaser,

Rayt heon. | wanted to nention, it was nentioned | ast
nmeeting, and this is a totally different tack, but |
think that given all the things we're throwng on NTIA's
plate, the question | would wonder is if NTIA would be

i nterested in having soneone take a | ook at ways that
they could, you know, with their [imted staff, other
ways they coul d augnment what they need to do by other
strategi es.

Because right now, you have a |imted nunber
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of folks, and you m ght need sone help in terns of
figuring out howto -- you know, what other nechani sns
are out there for you to do your job rather than just
W th your existing staff. Wether that's through a
bunch of -- there's lots of strategies out there.

But | think that -- | nean, ook at this
list of things. This is just nore work for NTIA with
staff they don't have. Because once we get done naking
all these recommendations, then what? So there's sone
strategies that they can use. They're not going to get
an influx of new people and noney, in ny opinion. So
are there ways we can hel p?

LARRY ALDER: That sounds |ike an
Interesting idea, Rick. Thanks for suggesting that.

Dal e.

DALE HATFI ELD: Yeah, just real quickly.

One of the things that we had, one of the sessions that
really sort of interested ne was this notion of going
fromopen loop interference to closed | oop. For
exanpl e, when you have ducting, for exanple, you could
be operating at high power nost of the tinme, but if you
have ducting, then you get feedback and you reduce your
power. W tend not to do that.

The aggregate interference issue is the sane

way. You' ve got a whole bunch of transmtters turned
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on, so you turn off half of them and gain
(i ndi scerni ble) or whatever, whatever the nunber is. So
this notion of closing the interference [ oop is not
original with nme, but it did catch ny eye in one of the
sessions we had as sonething that m ght be useful to
| ook at.

LARRY ALDER: Thanks, Dale. | think we're
about ready to wap up this brainstorm ng session. Any
final comments? | assune that's an old tent, R ck.

PAI GE ATKINS: Just a quick comment to
follow up on the navigation topic. Like we discussed
wth the FCC TAC, there are other advisory commttees
| i ke the PNT Advisory Board, so we m ght want to think
about | ooking at other commttees, other advisory
conmttees that exist, and if there are opportunities to
either partner with themor at |east understand what
they're doing and potentially influence their topics as
wel | .

UNI DENTI FI ED MALE: |s there one for
(i ndi scernible)?

PAI GE ATKINS: There are different ones that
are rel at ed.

(i ndi scerni bl e comment s)

LARRY ALDER: So thanks everyone for the

brai nstorm ng session. W tal ked to Pai ge beforehand.
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You know, clearly, this ends this CSMAC and this idea

and these charts wll feed into Paige, and when the new

CSMAC fornms, there will be sone kind of process around
figuring out the questions and that will evol ve.
| think this will be hel pful, just sone of

the ideas fromthis nenbership, and it was good to
collect it as we cone to the end of this CSMAC term
So, Mark, thanks, also, for capturing all that.

So | think this is the tine in the agenda
where we have the opportunity for public comment. |Is
there anyone in the roomwho is a nenber of the public
that would |like to comrent?

(i ndi scerni bl e comment s)

LARRY ALDER: Fair enough. ©Oh, we do have
-- we have two people who would |ike to comment. Pl ease
state your nane so we know you are.

ALLAN BERLI NSKY: Ckay. |'mAllan
Berlinsky. And I'mwith LGS Innovations. Janice's
coment of cyber, | think is actually nore inportant
than or it should be a certain high priority.

And you have to |l ook at, really, spectrum
sharing as being an overall control system And being a
control system it has to be secure. Now, with spectrum
sharing, though, there could be lots of different ways

to be able to maybe sabotage the systemor to nmake it do
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the commercial and on the governnent side.

On the governnent side, they probably woul d
call it maybe EWwarfare, okay? But on the commerci al
side, there can be ways that you m ght say of getting
I nto, you know, a commercial service provider's system
and basically hijacking the entire, hijacking the system
so that it's not operating in the appropriate manner.

That can be, | think, at a lot of different
|l evel s fromnot only wwth regard to his operations and
managenent types of systens to be able to handle this
problem but it also could be at other echo systemtype
of levels, of how being able to control that
transmtter, okay, or to be able to control that
receiver so it's able to conbat the problemand to
actually being able to mtigate it.

You know, if an overall systemis being
attacked in a certain way, there could be probably ways
that you may not be able to even control the power of
t hat base station, okay, or even to take it offline.
And ot her mechani sns coul d be working there that are
stopping himfrombeing able to do that, that soneone
actually got into the power grid to be able to do this.

So it can touch a nunber of different areas,

but basically an overall control system if you | ook at
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It fromthat perspective, has to be secure.

LARRY ALDER: Al right. Thank you. You
can pass the mke to the gentleman in front of you. n

DANI EL: Thank you. Daniel (indiscernible)
and I'mfromthe |Idaho National Lab. | had two
t houghts. One was, | believe, a comment nade by
M. Cal abrese. M old boss, Don Cox, used to say,
Wreless gets reinvented every 20 years.

And the idea of beaconing, in fact, was well
known and di scussed. In fact, there's a patent of which
| have one, but it's nore than 20 years ago so it's
expired. But the idea of beaconing is a very
significant one, and, in fact, there's an | triple E
paper on that as well, which |I'd be happy to send you.

The next (indiscernible) was related. |
t hi nk there was subsequently a follow up thought that
came from | think, M. Hatfield, and which | have
al ways tal ked about as a spectrum (i ndi scerni bl e)

I ncunbent systens. Because today we have incunbents and
all the spectrum people are trying to dance around it.
Wuldn't it be nice if, as future systens get built, as
I ncunbents, that they can, in fact, give feedback,
saying, |'mbeginning to hurt.

So it's not quite bidirectional sharing, but

it's really nore a question of feedback to close the
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i nterference |loop (indiscernible) so that you have
better ideas as to how to do that.
So those are two thoughts that 1'd like to

suggest to you for your future consideration. Thank

you.
LARRY ALDER: Al right. Thank you very

much. 1'll also ask if there's any public comment on

the phone. | knowit's risky to even ask that given the

phone situation, but public comment fromthe phone?

All right. Hearing none, |I think we are
wrappi ng up. Mark, do you have any cl osing comments
that you would |ike to make?

MARK G BSON:  No.

(i ndi scerni bl e comments)

LARRY ALDER: | have a few closing coments.
First of all, as we cone to the end of this termof the
CSMAC, it's been a pleasure working with everyone, as we
said before. It's been a particul ar pleasure working
wth Paige in her first -- this is your first full
CSMAC, am | correct?

So it's been a particul ar pl easure working
with Paige and | would like to thank her for her
| eadership in guiding all this. And to all the NTIA
| iaisons, it's been nentioned once, but it's been very,

very hel pful to all of us to have your input and
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gui dance. So we thank everyone for that. | don't think
| have anything el se.

PAI GE ATKINS: Just to close, we, NTIA do
owe you a debt of gratitude, and we're very appreciative
for all your insights and, again, your wisdomto help us
do a better job. And | know Larry Strickling would al so
echo his gratitude for all the work that you' ve done
over the last 30 nonths. So thank you very nuch.

LARRY ALDER: And then one final thank you
to all the co-chairs who I know put in the double extra
wor k being a co-chair. Having done that, it's been nuch
easier -- except for Mark -- for nme being a co-chair of
the whole commttee than being a co-chair of a
subcomm ttee -- | knowit's a trenendous anount of work.
So thank you subcommittee co-chairs for all you do.

And | think with that, we're adjourned.

(End of neeti ng)
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STATE OF COLORADO )
) Ss.

COUNTY OF DENVER )

REPORTER S CERTI FI CATE

I, MARY L. HENDERSON, do hereby certify

that | ama Certified Shorthand

Reporter and Notary

Public within the State of Col orado.

129

| further certify that the foregoing is a

correct transcription fromthe digital recording of the

proceedings in the above-entitled matter.

| further certify that | amnot rel ated

to, enployed by, nor of counsel
or attorneys herein, nor otherw

result of the within action.

for any of the parties

se interested in the

In witness whereof, | have affixed ny

signature and seal this 18th day of August, 2016.

My comm ssion expires Septenber 4, 2017.

Mary L.

Hender son

216-16th Street, Suite 600

Denver,

Col orado 80202
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