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CHAI RMAN SHEAHAN: Good morni ng, everyone, and
wel come to the Illinois Commerce Comm ssion's policy
session on Building Smart Cities with Small Cell
Net wor ks.

This session is convened pursuant to
t he Open Meetings Act, and our guests and panelists
should be aware that a court reporter is present. A
transcript of this session will be posted on the
Comm ssion's website.
Wth nme today are Conm ssioners
del Valle, Rosales, and Acting Conmm ssioner O iva.
Comm ssi oner Edwards just joined. W have a quorum
| would like to thank all of our
panelists for taking the time to participate in
t oday's session and for all of you for attending.
| recognize that it takes a | ot of
time and effort, and | speak for all of the
Comm ssioners when | say we are very appreciative.
|'' m personally very excited about this
policy session as it is the first telecomspecific
policy session that we have held in several years.

| was Comm ssi oner Harvel's assistant
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for telecom so | have a personal interest in the
topic as well. It's been a topic that is top of

m ne | ately: How t he tel ecomuni cati ons industry
will make the move from current 4G networks to the
emergi ng 5G networks and beyond.

We are experiencing a time when al
customers want faster speeds and better efficiency.
One thing is certain, the shift will require
investments in new infrastructure, so it is critical
t hat we understand the next generation of wireless
network infrastructure and how solutions |ike small
cell networks are able to assist in nmeeting the
needs brought on by increasing ubiquity of the
| nt ernet of things.

It is also inportant to think about
whet her policies and regulations currently in place
hel p or hinder the deployment of network upgrades
needed to meet these needs.

Anot her exciting aspect of the next
generation of wireless infrastructure is how
will it enable our cities to become smarter. \While

we have had a great Smart Cities policy session in
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t he past, today we will focus specifically on how
robust wireless networks are critical in delivering
| nt ernet protocol access and bandwi dth on a cityw de
scal e.

We will discuss how cities can use
al ready existing infrastructure to support required
upgrades to network infrastructure and will also
expl ore ways that improve wireless connectivity to
hel p i nprove Smart Cities overall.

Specifically, we will discuss public
safety, infrastructure management, transportation
systems, and renmote nonitoring of public systens.

My hope is that this session will keep
all stakehol ders and regulators informed on
tel ecommuni cati on network upgrades and i ndustry
changes that we anticipate in the future.

To begin today's meeting, | would Iike
to introduce Meagan Pagel s. Meagan is one of ny
| egal and policy advisors, and she will be | eading
our first panel this norning.

Meagan.

MS. PAGELS: Thank you M. Chairman. As the
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Chai rman said, my name is Meagan Pagels, and | am
t he moderator for Panel 1, Network Upgrades and
Al'i gning Policy and Technol ogy.

The di scussion and questions wil
expl ore the next generation of wireless network
infrastructure and what solutions are necessary to
meet the Internet of things infrastructure needs for
5G and beyond.

Thi s panel will also address policy
i ssues that telecommunication providers and
communities face in inmplementing these network
upgr ades.

The format of the panel will consi st

of three presentations by each of our panelists

foll owed by a series of questions. If time remains
at the end, we will take questions fromthe
audi ence.

Before | begin, | would like to
i ntroduce our panelists. First, we will be hearing
from Jim Zol ni erek, Bureau Chief of Public Utilities
here at the I1CC, then we will hear from Chris

Bondurant, AVP of Construction and Engi neering at
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AT&T Technol ogy Operati ons.

Fol l owi ng Mr. Bondurant, we will hear
from Ken Schi fman, Senior Counsel and Director of
State Government Affairs at Sprint and, |ast, but
not | east, we will hear from Patrick Hayes, General
Counsel at the Illinois Municipal League.

Pl ease join me in welcom ng our
panel i sts.

(appl ause.)

Dr. Zolnierek, you are free to

begi n when you are ready.
PRESENTATI ON
BY
DR. ZOLNI EREK

Thank you. First, I would like to
t hank the Chairman and Comm ssioners for inviting me
to participate in this panel, and |I would like to
t hank Meagan for putting this session together. I
appreciate it.

Bef ore we | aunch into where are we
going, | thought it would be interesting just from

my perspective on how we got to this point and just
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frommy perspective explore the evolution of this
i ndustry in the |ast few years.
(Slide presentation.)
Prior to --

CHAlI RMAN SHEAHAN: You m ght have to wing it,
Jim

DR. ZOLNI EREK: Prior to comng to the
Comm ssion, | worked in the Federal Communications
Comm ssi on. | started in 1997 shortly after the --

COWMM SSI ONER MAYE EDWARDS: Jim is your mc on?

DR. ZOLNI EREK: It is on.

COMM SSI ONER MAYE EDWARDS: Can you nmove it
cl oser.

DR. ZOLNI EREK: Sur e.

Before comng to the Comm ssi on,
started with the Federal Communications Conm ssion.
There | started in 1997 working for the Industry
Anal ysis Bureau. One of the first jobs |I had after
t he passage of the 1996 Tel econmuni cati ons Act was
working with a teamto | ook at conpetition in the
| ocal telecomindustry, and, |ooking back I find

this interesting, because in our first report we put
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out at the FCC in 1998, the report | ooked at | ocal
telecom conmpetition and it didn't include any
assessnment of -- there was no mention of wireless,
br oadband, or Voi P.

At that point wireless provided very
little conmpetition for the traditional |oca
t el ephone service. It was basically considered
everyone would have their own phone and you m ght
have a cell phone, but it wasn't really a
replacement for the home phone.

In fact, this was even, as |ate as
2003, verified by the Center for Disease Control.
They do this study each year, which started in 2003,
of a health survey. They did a health survey, and
one of the questions they asked was whet her the
patient had a home tel ephone and whether they had a
wi rel ess available to them and at that first
dat apoint in 2003 only 2.9 percent of adults lived
in households only had wireless service. This was
in 2003.

Around the same time, the wireless

bureau at the Federal Conmunications Comm ssion put
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out their first statenment about wireless conpetition
and they reported that in 1984 there were about
10, 000 nobil e subscribers, and then right before the
study was published in about 1984 there were 24
mllion U S. nobile |licensed subscribers, but even
then in 1984 they indicated that the wireless -- as
you see, there was some conjecture that the wireless
i nterconnection fee would be -- 90 percent of this
woul d be major growth in technol ogy. Looki ng back,
it was quite an understatenent.

We | ook today, wireless subscription
today, in the FCC's nmost recent report on VoiP
t el ephone service, wireless was a big part of that

in that reporting. They reported 338 nobile --

338 mllion U. S. mobile Voi P subscriptions, and if
we | ook at the data of that report for Illinois,
there's 2.3 mllion Voi P phones -- 2.6 mllion VoiP
phones and 13.8 mlIlion mobile phones.

So mobil e phones are clearly a strong
competitor in many ways. It surpasses sone |ocal
tel ephone service in terms of penetration

In 1950 nobile wireless conpetition

10
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the FCC reported that there were alnmost 400 mllion
mobil e wireless connections, and this signifies
anot her change, and I think for a long time the
mobi | e conpetition report | ooked at nobile and

| ooked at basically Voi P nmobile service, and | think
competition in -- | think nmobile service has become
much, much more than Voi P conpetition, you know,
includes things |ike tablets, non-connective cars,
machi ne conmuni cations, AM neters, appliances, and
t hi ngs of that nature, so nobile has beconme nmuch
more than it was before.

From my perspective, utilities measure
conpetition in the industry means that measurement
is really risky. It's hard to figure out even what
your measurenment is in Illinois.

Wth the | ocal telephone service, you
just |l ook at the lines of a house and says does it
have one line, you know, it may be one provider,
anot her provider services the neighbor.

Now it's more than just do they have a
wire in the house or do they have broadband and

wi rel ess service, do they have tablet use as a

11
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substitute for other services they have to measure
becomes very messy and it becomes such conpetition

from many different |evels.

The | atest CDC esti mates began | ooki ng

at how many customers have only wireless phones and

reported that over 50 percent of American homes have

wireless only and no wire line, so we have come a
long way in a very short time in terns of where the
mobi |l e i ndustry is going.

Just a brief overview, and |I'm sure

that the panelist to my left will go into much nore
detail than | have. In a summary of 1200 wireless,
it's growth, but "Il still put it into perspective,

first generation mobile was anal og voice; second
generation was digital with talk and text; third
generation was a |lot of Internet connectivity, and
now we're talking about a fourth generation LTE.
That's really getting us around in the nmorning.
It's just Voi P connectivity.

Just to | ook at penetration in terms
of the broadband nobile network, the 19 Mobile

W reless Report of 2016 reported that al most a

12
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hundred percent, 99.9 percent, of the popul ation has
access to a nobile wireless, a LTE, broadband
connectivity. Figures range from99.5 to 99.7
percent popul ati on.

Now when you | ook at areas of the
country, it's a little bit less in terms of road
m | es and other comunities are rolled out in square
mles. It's lower. That increased more than the
popul ati on, so some areas still won't get coverage,
but the majority of the population is covered.

So, again, | think I'"lIl start to
narrow that down a little bit now, kind of | ooking
back over the next subset of the communication into
more detailed market data in the networks, but, you
know, right now this seems |like a small cell
di stri buted antenna system and the way perceived
t hey have sort of the mcro -- of the macro cellul ar
network use to fill dead spots, create hot spots,
generally they increase range of value in
densel y- popul ated areas and can also work in | ow
power and reduce handset battery life through

reduced power consunption, then there's cyber.

13
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| think to some extent 5G stil
i nvol ves higher frequency mllimeter bandw dth
technol ogy. It doesn't travel far but it carries a
| ot of capacity.

As | said, it's a |lot of work, virtual
reality, all kinds of distributed analysis data, and
there may be flexibility in this new network that
all ows prioritization of stream ng video, So you
m ght prioritize that or m ght be a quick response
to generate some flexibility to the custoners'’
needs.

| just thought it was interesting that
just as | was preparing ny remarks, there was an
announcement shortly before that Apple had recently
filed an application with the FCC to test the 5G
technol ogy in Cupertino, California.

The i Phone was introduced | ess than
ten years ago, and sort of an incredible quick
reaction in wireless back to technol ogy devel opment.

|'mgoing to go a little bit off
script now to put kind of put in context the

information, and | just want to talk briefly about

14
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some jurisdictional issues here at the Conmm ssion.

The Comm ssion certifies wireless
carriers right now in certification. The
certification is not very big. There's no
manageri al -type goals and financial requirements
like there is in a |ot of some other aspects of
tel ecommuni cati ons, but the carriers are certified.

The Comm ssion does not actively
regul ate wireless carriers. That's pursuant to
certain of the statutes in Illinois. | have cited
1304, 13-203(4) in particular, not trying to put a
rush here. | just tried to give you a review.

We don't actively regulate wireless
carriers. In fact, there is a telecom federal |aw
on trademark regul ations driven by wireless carriers
and rates of wireless carriers. At this point the
state does not have wireless carrier certification.

Probably more interesting, | think for

today's topic is the FCC through the Federal Telecom

Act has some authority over wireless citing
facilities' billing, but broadband has over 99.6,

reserve the authority of state and | ocal governnents
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to make decisions regarding the placenment,
construction, and nodification of personal wireless
facilities, subject to a few limtations, so this
ki nd of dual state/federal relationship that's a
state, local, and federal relationshinp.

The federal authorities can insure
that the state and | ocal nunicipal governments
respond to wireless facilities within a reasonable
period of time, so we can set limts on
applications.

And, finally, state and | ocal
authority can, pursuant to federal |aw, regulate,
pl an provisions of personal wireless services.

So the FCC has over time issued a

number of different decisions that place Ilimtations

on state and |l ocal authorities, and at this tinme

| ocal authorities still have significant authority
over wireless, and in this state we have currently
the | ocal authorities that make deci sions pursuant
to their laws -- state |aws, that kind of govern
what the |ocal authorities can do here and our

muni ci pal and county codes, nunicipalities and

16
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rat epayers of the local can do, and | guess I|'|
stop there. Thank you.
MS. PAGELS: Thank you so nuch, Dr. Zol nierek.

And next up is Chris Bondurant.

PRESENTATI ON
BY
MR. BONDURANT:

Okay. Good mor ni ng. My name is Chris
Bondur ant . | work for AVP and |I'm responsi ble for
construction and engi neering activities in about
14 states. So today | want to talk about 10T s
Smart City grid and a |ot of these small cells, and
what's the need for it, and why it's so inmportant to
our future.

You hear a |ot of talk about small
cells and the need of small cells for 5G, but
there's not a |lot of talk about why you need it for
4G. | think I want to el aborate on that a little
bit, because there's a need today, not necessarily
by 2020 or 2023, and so | think that's an inportant
pi ece.

So with that being said, |I'"'mgoing to

17
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jump right in. You've seen a small cell. \What is a

small cell? So we did bring in an exanple of a

smal |l cell. It's back in the corner, straight back
here to my left, and it's -- you can pull that out,
Ken. | f maybe you would like to | ook at that.

Basically, it's an antenna, and it's
in an actual cage that we had made for the small
cell radios, and you can see that over the | ast year
or two there's been exanples of antennas. As you
can see, they have used the |atest and greatest.

In the |last few years, there has been
a real push fromthe carrier side of the business to
the OEM to say, hey, we need something smaller. No
city, nobody really wants any of these in their
front yard.

How do you make these things |ook Iike
they blend in with the city, whether it's the col or
or the size of it, you name it.

So a small cell is basically |ow
profile, conpact, scal eable, unobtrusive, and very
| ow power. These are generally 5 watt, maybe 10

watt. They're generally in the 5 watt range, so

18
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very | ow power.

When you think about a Iight bulb
fixture, that's about 40 to 60 watts. These are
five, so very | ow power. If you |l ook at the top of
that fixture, you will see some exanples of sonme
smal |l cells that are deployed across the M dwest in
one of the 14 states.

| think the important thing to notice
is they blend in many cases with where they're at,
same thing with the bottom | eft-hand side, the blind
side or in the dirt. They fit within the grid. You
can change the color. They're not obtrusive.

The reason we need themis they
provi de capacity and increased connectivity, speed
and data, so four speeds and high frequency data.

We often look in the industry and see
where data has grown over the |ast few years in
really |l arge numbers and every single year charts
| ook Iike this in our data consunmption in our
conpany.

So we are having to take, you know,

everything we can, |ook at -- from every dense area

19



10

11

12

13

14

15

16

17

18

19

20

21

22

we are having to | ook at

spot s,

si tuat

back to the traditiona

to address sonme of

ions, to address the street

some mcro sites, but

and especially when you start

to really cover

m cr o,

the in-building

to address some of the hot

coverage and then

so we have to build

the traffic

moving into 5G, that

spectrum has a very high frequency, which means it

doesn'

t penetrate buil dings.

They don't

penetrate buildings very well.

We do need the powerful

cases,

conmbi n

menti o

consumpti on, but our next

don't

our path is trying to get

means
devi ce

frame,

So we st

really

ill need the mcro network.

smal |

we need nore deci sions,

ation of all the above.

cells and,

in some

so it's going to be a

Why do we need them? |[|'ve

ned it's a growing demand today for

al ready

dat a

generation is 5G, but

forget about 4G, because today in many cases

What does that
t hat you downl oad a novie to your

in five seconds or

so the need for

t hat

mean to you?

is,

to the gigabit

somewhere around t hat

you know,

of speed.

That

mobi | e

everybody

time
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wants it.

If you |l ook at the traditional way
that the users are using their devices today, they
use it on the wi-fi, but, as, you know, the
| andscape is very conpetitive on the carrier side of
t he busi ness and people don't always have wi-fi, so
they use it on the actual wireless network, so that
path to 5G, 4G is the path as well.

We've got a few cities within the
M dwest right now where we are deploying small cells
and it's very favorable in those towns. Our speeds
are somewhere -- anywhere from one to 200 megawatts
per second and we are working toward that one
gi gabit per second, but we don't get there unless we
have that Smart City grid. It's just as sinple as
t hat .

When you start tal king about the
| nt ernet of things, we have to do, in our opinion,
all the above. W have got to do all that to really
mai ntain the data consumption and to really be ready
for the next phase of data consunption, because

every year this gets a little bit nore and nore

21
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intensive. As | mentioned, Smart Cities you have to
do this if you want to be a Smart City.

Spectrum exhaust, there's only so much
spectrumthat's provided to the carriers, and you
can see that all the carriers spend mllions and
billions of dollars on their resources every year.
It's very expensive and it's never enough, so they
are going to have to continue to build these in
order to support that.

| ncreased capacity and speed al so data
from macro. The macro invoice | have thousands of
cell sites in the next few years that will be at
capacity if I don't build another grid, and so what
does that mean? That means working on bad
performance, dropped calls, underserved
nei ghbor hoods, even worse than that, so you have to
continue this, and, nmost importantly, is these small
cells suffering from 4G

The macro towers will be overl oaded if
you don't keep up with their demand. Where do we
need them? | would tell you we are really focusing

in urban areas now. That's not our single focus.
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We are focusing on the urban/suburban, and then
ultimately we will -- we need to know now t hat we
have got urban grids providing the key cities that
we need to build.

We tal ked a | ot about small cells in
cities this morning. So with that, we have to make
sure that we are building these, so clearly it's
kind of all the above is the answer of where we need
t hem

Really the focus is in
ur ban/ suburban. General process and determ ning
factors, capacity, you have got hot spots at the
same events. Muni ci pality requirements, and
obviously that's a huge piece of it, that we are
going to build.

If you are seeking availability not to
be able to be the first choice, we |like going to
utility poles in the right-of-way. There's so many
muni ci pal streetlights, traffic signal poles, side
mounti ngs on the buildings, all the above really
support for us the cost of the build. The

difference in the macro versus the mcro is in the

23
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macro we determne that in terms of mles, one to 30
m | es depending on the area.

These small cells it's nore likely in
feet, 10 to 30, 5, so very tight. | know I'm
running out of time, so | will speed along here.

Construction we have to transport
these with the proper connection. Overhead
underground m crowave is really those three things.
Placing a pole is simply it's a three-day process.
The barriers time is extremely inmportant.

Repl acenment of the right-of-ways in deep holes is an
i mportant restriction. Bui | di ng new versus using a
pol e already there. W have applications that are
timely. Every city is different.

Most inmportant is the cost, and it's
tremendous in sonme of our cities as conpared to what
the cost structure should to be. Remenber, the
mcro is one to 30 mles conmpared to mcro or peak
which we try to build in terms of feet, so very
different. | know I'm out of time, so |I'm finished.
Thank you

MS. PAGELS: Thank you very much. Thank you very

24



10

11

12

13

14

15

16

17

18

19

20

21

22

much, M. Bondurant.
Next up we have M. Ken Schif man.
PRESENTATI ON
BY
MR. SCHI FMAN:

Thanks, Meagan. Hi, everybody. Wy
name i s Ken Schif man. l'm a senior attorney and
director of Sprint, and | appreciate the opportunity
to be here in front of the Comm ssion. M . Chairman
and all the Comm ssioners, thank you very nuch for
inviting me.

|'ve worked with Dr. Zolnierek on |ots
of occasions over the years. | "ve been in this room
multiple times, but |'ve usually been sitting over
there, not up at this desk, so | appreciate the
opportunity to be here and to be able to do this.

So | thought | would give you guys our
perspective at Sprint. W have been very much
engaged in the process of building small cells
t hroughout the country. We are very interested in
this. W see |lots of opportunities both here in

II'linois and across the country to really inmprove
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our wireless service and to denonstrate |ots of
benefit for the cities and the states that we are
operating in.

(Slide presentation.)

"1l just start off with some
pictures. Those are pictures of the deployed small
cells simlar to what AT&T showed, Kansas City,

M ssouri outside of NRG Stadium in Houston where we
depl oyed a bunch of small cells in preparation for
t he Super Bowl . That red arrow is pointing to a
utility pole. That's a newly-built utility pole
with an antenna on top of that. It's hard to see
fromthat picture right now, but you guys can get
the pictures on our website and you will be able to
see it on our website.

Al so, we are in lots of major cities,
New York City and Los Angeles. As you see, a |ot of
t he depl oyment are on light poles in the cities.
Those are usually available vertical infrastructures
that are in the rights-of-way in the city, and ||
tal k about how i mportant that is to access that type

of wvertical structure.
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So we call it -- what are small cells?
Simlarly, when AT&T tal ked about a small radio
antenna typically located on | ocations in the
ri ght-of-way, they would be attached to existing
light poles -- to existing utility poles, buildings,
pl aced i ndoor venues, can be place on
newl y-installed poles Iike that exanmple | showed
from Houst on.

So why small cell? Same reason as
AT&T tal ked about. Ri ght now we are using themfor
our 4G LTE network, and it will increase our speed
significantly, you know, sonmewhere in the 100 to 200
megabit downl oad range, dependi ng upon the
technol ogy that we are using at that particular
site.

So they are being utilized right now
to increase capacity. lt's not so nmuch an issue of
coverage in lots of places. W do have coverage
froma macro site, but what we are tal king about is
trying to increase our capacity to utilize the
wi rel ess spectrum that we have and to provide those

downl oad speeds and reliable connections that all of
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our customers wants.

So small cells are crucial to us
continuing to provide the type of service that
everybody wants when they up their -- when they pick
pick up their cell phone and hook it up to whatever
t hey need to.

| want to note that | just saw on the
pl ane on the way here today -- | | ooked on Twitter
right before | got on and there was this story that
the U S. is twenty-eighth in the world in nobile
downl oad speed. | mean, that's really unacceptabl e.
We should not be twenty-eighth in the world on
mobi | e downl oad speed.

Yes, we have a huge area to cover, but
we have the know-how. We have the technol ogy now to
i mprove that, and we'll talk about some ways that we
can i mprove that.

Al'so, | just want to talk a little bit
about the type of econom c devel opment that we are
tal ki ng about for small cells and what it can | ead
to.

Essentra published a report that we
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have been tal king about. Just in Chicago al one once

we get to 5G, it's -- there's 9,000 jobs projected
to be utilized in Chicago when we get to 5G in the
next couple of years. It's $14 billion of GDP

growth just in Chicago, so we are tal king about a
huge econom c engines growing in these networks and
use of these networks as we go forward.

Real quick, "Il talk a little bit
about what Jimsaid is that the wireless network
infrastructure reformis very prom nent at the FCC
right now. There's two petitions -- two notices of
public coments that are open right now. One is on
the fees, and we'll talk little bit about that, and
anot her one is really on delays and other ways of
attempting to kind of break through some of the | og
jams that carriers are seeing at nunicipalities.

So we divided up regul atory barriers
to large cell/small cell deployment into three
buckets. One is we give the restricted access to
the right-of-way or the vertical structures, too, we
find burdensome or no processes by nunicipalities

for allowi ng the placement of small cells, and the
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third bucket is excessive application attachment and
ri ght-of-way usage fees, and so each one of those
there's a huge amount of information that we can
provide, lots of barriers that they're seeing in
cities here in Illinois and also around the country,
and the way to solve those regulatory barriers are
by doing some of the things we have done around the
country, which is we are attempting to provide
statewi de uniformty to make sure we have access to
the right-of-way and access to nmunicipal vertical
structures.

We want to make sure that we get
attachnment fees, and application fees, and use of
right-of-way fees that incent deploynment, and really
they're based on the actual direct costs put aside
for municipalities to review those applications and
to make sure that the attachments that we are
pl acing are not -- that they can inspect them and
make sure that they're done in the way that cities
think they're attractive.

And, finally, stream ine applications,

an exciting process. W'd like to get these things
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cited in 60 days. The application should be
processed within that.

We believe that as |long as we are
providing the small cell simlar with AT&T that's on
t he back of the pole there, these are uniform
depl oynments, and they should be approved in an
adm ni strative process. They should not be part of
the zoning review by municipalities, so that's what

we mean by stream ine application and siting

process.
We had a bill here in Illinois, Senate
Bill 1451, that's kind of small. | won't go through
all those things, but you can | ook at them | t
passed the Senate 47 to 8. It's gone to a vote
amendment right now at the Illinois General
Assembl y. | believe there's a deadline at the 10th
of June for it to be considered. It had one vote.

| believe it's going to come again for another vote.
We can talk further about the itenms that are in that
bill, but we worked with M. Hayes of the Illinois

Muni ci pal League, all the carriers in the room here

did. We believe that we canme up with a fair and
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bal anced bill that bal ances the interests of the
cities, along with the interests of wireless
carriers on the deployment network.

So we are hopeful that we can get
passage of this bill and put it on the Governor's
desk sometime in the sumer.

So, in conclusion, I'll just show you
some nore pictures we have got. In the m ddl e
there's two |light poles in Chicago that we depl oyed
on Chi cago Department of Transportation poles, other
small cells that we have throughout the country, and
"1l be happy to answer any questions. Thank you.

MS. PAGELS: Thank you, M. Schif man.

COMM SSI ONER ROSALES: Meagan.

MS. PAGELS: Comm ssioner Rosal es.

COMM SSI ONER ROSALES: Good norning, and | don't
mean to be adversarial at all, but why in your best
practices do you feel that you had the right to
utilize these poles in the public way where in every
part of your business previously to 5Git was a
busi ness deci sion where you put these antennas and

pay for those either private building or a public
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buil ding? 1'm not sure where you're comng fromto
t he best practices. |"m sure it would be easier for
you to put it on these poles, but why is it that you
feel that you have a right to do so?

MR. SCHI FMAN: Good question, Comm ssioner.

And really what we're tal king about is
because of the need for small cells to be closer to
where the users are and actually a need to be
supplier network in a way that we need now for
capacity and for 5G vertical infrastructure of
muni ci palities is the |l ogical place to go.

Federal | aw tal ks about the ability to
utilize the rights-of-way for wireless carriers also
and how | ocal regulations prohibited or be affected
of prohibiting the provisions of telecomunication
service, and so when we think about how we site
small cells, the vertical infrastructure in the
cities is the most | ogical place where we're happy
to pay for the actual and direct costs that the
cities incur as a result of us placing our
facilities on their light poles and traffic signals,

but it's really because it's going to pronote
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econom ¢ devel opment in the cities and make a better
use case for everybody as they use the wireless
phones.

COVMM SSI ONER ROSALES: So the second question
woul d be, as you begin, it seens |like it's doable
and doesn't seem very intrusive at all, but as the
busi nesses grow, at some point will it become just
only where you can't do it any nore? You have an
ant enna. You have an antenna and you have an
antenna and he doesn't have an antenna.

You see what |'m saying where it gets
to be Iike you're hopeless. \When you see these
bui | di ngs where antennas are on top, it's massive
and, you know, you can't do that on a pole.

MR. SCHI FMAN: Exactly. That's why the buil dings
t hat you see with the antennas on the top are macro
sites and so those antennas are much | arger and take
up a | ot of space and have a | ot more ground
equi pment around them and so the idea was small
cells is to be able to put themon a pole, if it's
avail able, if not, to erect a new pole, but, | mean,

t here are thousands of poles around the country and
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muni ci palities. There's thousands of utility poles
around the country that we are utilizing right now
al so.

So it's not only municipal assets,
there's also utility poles, and federal |aw gives us
t he opportunity, the right to be on investor-owned
utility poles, and so we are pursuing attachment on
new poles as well.

COVMM SSI ONER ROSALES: So it's beconme a first
conme/first serve, because when you | ook at that
antennas it seems doable and you can add anot her one
and that seem doable. At what point do you stop?

MR. SCHI FMAN: Ri ght. A pole has specific

| oadi ng characteristics, and Chris is very famli ar

with that I'm sure, too, but that's only -- when we
are tal king about |ight poles, there's probably one
or two carriers that can go on a particular |ight
pol e.

| have seen there's some cities around
the country that are asking for multiple wireless
carriers to be on a particular pole, but basically

it depends on the engineer and the | oad
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characteristics of a pole and, you know, if the pole
cannot hold our equi pment where it doesn't have the
el ectronic wiring on the inside so that we can run

t he power up the pole, what we do is carriers wll
replace that pole, if it's necessary.

So we work with the cities on doing
that. There seens in a |lot of cities there's a
process for doing it.

What we are thinking about -- what we
are trying to do across the country is to make it
more uniform so that all the cities have the ability
to understand how we are going to deploy and to be
able to so. We can replace poles, if necessary, in
a uni form manner.

COVMM SSI ONER ROSALES: Last question. So, again,
if proliferation gets to the point where AT&T will
go to Sprint or go to Verizon, then at some point
t hen when the poles are out
there they're either got to get a higher pole or
work with you on the antenna?

MR. SCHI FMAN: Exactly. \When we get to that

poi nt where the poles are used up, | think it's
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going to take quite some time to do that, but |I'm
sure the carriers will be able to work out ways to

attach multiple facilities to the poles.

And anot her thing, Comm ssioner, is as

we go on and the technology's getting smaller, and

smal | er, and smaller, so you saw macro sites and now

we have an antenna that's three feet high right
t here, and when 5G comes al ong new radios will be
even smaller and the antennas will be smaller, too.
COMM SSI ONER ROSALES: Thank you.
MS. PAGELS: Thank you, Comm ssioner Rosal es.

And t hank you, M. Schif man.

And next up we have M. Patrick Hayes.

Thank you

PRESENTATI ON

BY

MR. HAYES:

| would |ike to see nore of my time
go to Comm ssioner Rosales. That was going very
wel | .
(laughter.)

| have been General Counsel with the
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I11inois Municipal League since December of | ast
year. Prior to that for 11 1/2 hears | served as
chief counsel for the City of Rockford, Illinois.

On behal f of our president of our
board, Karen Darch, and our Executive Director Brad
Cole, | would like to thank the Comm ssioners for
having me here to speak with you today. We really
appreciate it.

There's nmy disclaimer. These are
m ne, not necessarily my client. The depl oyment now
we believe in that froma public perspective and you
can see it happening in communities throughout the
state that are enmploying this technology right now
t hat have arrived at agreements with carriers for
cell deploynent, small cell deployment, so it's
happening in Illinois right now and under the
exi sting regul ations and mostly |l ocal ordinances.

Last year late in the session in 2016,

tel econs post legislation with a bill simlar to the
i deas within Senate Bill 1451, and that was bottl ed
up in the | egislature because of tim ng. It's at
the Illinois legislature right now.
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This year we did two things: First of
all, we put out over the winter a novel small cell
| ens so that all the communities throughout Illinois
have a tenpl ate where they can address small cell
applications.

M. Schifman menti oned that some
muni ci palities won't be in the process. He' s
correct, but on our site there's all of the 1298
cities narrowing it down have access to the nmodel or
templ ate and they | ooked at it, and if it doesn't
have anything they want, even in a bill presented,
but it's a workable tenplate, so nmunicipalities
believe in the econom c power of technol ogi cal
depl oynents |like this.

We believe in balancing interests and
all owing telecomto use the right-of-ways. We feel
t hat the amount of ordinary space and steps in that

direction does accommodate the needs of the

i ndustry.

We have, as nmentioned Senate Bill 1451
|*"m glad my coll eague described it to you all, and I
will just mention a couple of things, because the
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bill limts home rule authority. It requires 71
votes in the House to pass. If it falls well short
of that mark when it was postponed in the |ast day
of the House session in May.

We do believe that the bill Iikely
wi |l address -- there were menmbers absent -- It
woul d Iikely be addressed |later in the session. W
are actually in June.

So |'"'mnot going to further describe
the bill, other than to highlight the issue that
Comm ssioner Rosal es kind of touched on.

What is offensive to many
municipalities is the fact that this infrastructure
is being deposed on their infrastructure, so 5G
deployment is the industry putting their stuff on
muni ci palities' stuff, and, you know, just
interaction, that's unsettling. This is a major
change in philosophy.

The FCC for years has indicated
they're going to | eave that issue alone and that and
| et 1 ocal government determ ne how that's all going

to work out. This Senate bill takes all of their
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i ssues on and revolves them pretty much in the
i ndustry's favor and severely forced depl oynment and
not so much toward the status quote.

| want to talk about a few of the main
i ssues that press me when | was discussing this bill
with members of Telecom and | think this bil
mrrors the bills that are present throughout the
nation many of which have passed and | think a
handful of them probably past state | egislators.

So the telecoms have been
successful with their basic premse of this bill
The main thing that took a |ot of our time is
operation capacity.

From nmy years at Aqua (sic) | | ooked
at, hey, these are people getting these permts on
their desks and they have to do the work to nmove
t hem al ong, so industry wants to approach with an
unlimted anount of permts, and that's daunting,
because it's new technol ogy. More to the point,
they're putting material on munici pal
infrastructure, which wasn't designed to have nore

stuff put on it, and so those devices are small, but
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they aren't inconsequential to a |light pole as it
relates to a road, the power attachments, and things
i ke that.

So do nunicipalities even have the
expertise to judge these issues, and the cost of
engi neering and planning, the reality of shared
space in an operational environment.

What happens when a pole comes down in
an automobil e accident? How do you deal with that
operationally. Those were concerns that we tried to
answer and big issue that came up is public safety.
Muni ci palities use their vertical infrastructure for
all types of public safety devices and nore are
com ng, some of it is technology fromthe very
tel ecom promoti ons that are going on here.

5G is going to help our firefighters
communi cate to one another inside a structure that's
burning, but right now they have limtations.
They're still on analog, so there are anal ogies that
muni ci palities envy that are very inmportant to them
that come with 5G, and we want to accommodate that,

but right-of-way access -- | see |'mrunning out of
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time -- right-of-way access this being

a created use throughout the conmmunity, that's
typically sonmething that |ocal municipalities deal
with, not something that is inposed by state

| aw, so this again, is another one of those areas
t hat municipalities are really struggling with.

Est hetics, underground, | don't know
if you know the cost of underground. The eventual
act of underground is huge and municipalities made
that i nvestment and they're not eager to dig a bunch
of new holes in the ground, so these are the
realities that we are | ooking at.

Of course, municipalities take zoning
restrictions very seriously. Too many of these
concepts that allow deployment is really inportant
to understand how that impact communities.

One of the questions we asked and
never got an answer to is there any path now. WI|
i ndustry take no for an answer because, no, you can
because everybody needs and wants this technol ogy.

Permtting fees, well, it's not only

the noney but the noney's a pretty interesting
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thing. We really want to have it cover our cost, so
that's an important thing to know.

I n many communities throughout
Illinois they don't have staff on board to do this.
They have to outsource it, which is a real cost
t here. Permtting fees should cover those costs.

Finally, pole attachment rates.

That's where the big money is right now out in their
communities charging a thousand dollars per nmonth
per pole. | ndustry proposals in Illinois was $20
per year. That a pretty big gap to negotiate

t hrough.

We did manage to conme up with | anguage
in the bill, but that's certainly gathered the ire
of a number of municipalities, so we don't have any
consensus anmong some member shi ps.

There are clearly conflicting
interests here. "' m know |I'm out of time and | want
to be careful about that, but without the full
burden of the utilities, telecomcontracts will
depend on all bring access, |ow cost with no cost to

permtting and the pole attachment rates and should
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they get all that, there's not going to be universal
coverage, because what about the di sadvantaged
communi ties, disadvantaged parts of the communities
are they going to get technol ogy, and that's usually
this kind of app list. That is a policy that is
needed to be measured out. We need to do that
before this gets out there.

Finally, can we all get along? Yes,
we can, and | think, you know, | was really happy
with spending over 40 hours with Ken on the phone
and his coll eagues this spring throughout many
sessions, almst 20 of those hours both Tom Fi sher
and Senator Terry Link was in the roomwith us, so
part of that there was a |ot of focus on it in
trying to get it right, and | really appreciate your
attention today, and, again, thank you for you
al | owi ng Muni ci pal League to be present.

MS. PAGELS: Thank you, M. Hayes.

On behalf of the Comm ssion, | would
like to thank the presenters for educating us on the
current state of our wireless network

infrastructure, what will be needed to nmeet future
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needs, and the policy considerations intertw ned
t hroughout. We appreciate your perspective and
expertise in these areas.

We will now move into the Q and A
portion of our panel. | will pose a question to the
entire panel and anyone can feel free to respond,
but before we dive into questions, | to make sure
that M. Bondurant and M. Schifman have time to
show of f their equipnment in the back to kind of give
our audience a better idea of and explain these
pi eces of equi pment.

MR. BONDURANT: Okay. Thank you. | have help
here to roll that to the center of the floor so
everyone can see it.

Basically, you can yes get again /-P
of how this technology if you were maybe a year or
S0 ago. | f we were having this conversation, you
are probably needed four people to do this. They're
a | ot bigger, a |ot bigger cabinet.

"' m showi ng you the difference in the
size here. It's probably a simlar story no matter

whi ch carrier we are using the same. W' re using
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t he same OEM equi pment manufacturer.

As you can see, the antenna that JC is
hol di ng here is basically 12 port handling basically
all the technol ogy, even the technol ogy that we
really don't have depl oyed yet.

We have got full capabilities for the
mul tiple carriers, so a |lot of times you hear about
when we depl oy equi pment we deploy it first
year, then we deploy multiple carriers afterwards.

This is -- this equipment here is set
up so that we are not com ng back a year |ater and
say, hey, | need to put in nmore equi pment because
this is basically taking care of that for a few
years.

One thing to point out here is the
size of the radio, and maybe, M ke, you can maybe
touch the radio so they can see which are the radio.

MR. BURGHART: There's three radios in the
center.

MR. SCHI FMAN: Yes, there's three radios. I f you
cl ose the door there, so you can kind of get a

glimpse of what this |ooks |like, this one hangs from
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the pole. This one is in one of the previous
pictures | had. It's basically hanging on a pole,
so everything is in the equipment, only thing you
have separate would be neater, so obviously the and
deal would be at the top

And the important thing to note
al so about small cells, it's not necessarily where
that data is | ocated. lt's more about in there that
antenna is |located, so it's the placement on there,
and so sometimes we can put that small cel
equi pment, maybe not necessarily in the bottom of
the pole but maybe a little bit of a distance, a
little distance fromthere

MS. PAGELS: Thank you.

MR. SCHI FMAN: And not a |lot of difference with
our small cells. The antenna's at the top there.
The utility that's in the mddle is what we call a
UE relay, so it's your equipment relay that's
wi rel ess backhaul

So that particular -- that particular
smal|l cell does not use fiber for backhaul, so you

don't have to dig into the street at all in order to
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access our wireless network. It does so wirelessly,
so that will communicate back to a macro site and so
it does add on a wireless network and communi cat es
back to our macro site and then utilizes on our own
spectrum The bottom part of that is the radio for
that unit.

So, as you can see, these are painted
in whatever way a city wants themto be. They can
be a shroud. The radio unit at the bottom has a
shroud on it. The back haul unit has a shroud on it
or could be included on the same shroud, so it
depends upon the design characteristics that the
city wants to utilize -- is looking for, and we work
with the cities to try to match those esthetics
consi deration.

MS. PAGELS: Thank you both very much.

And diving into some specific
guestions, I'"mgoing to start with some technol ogy
specific questions, and Dr. Zolnierek, you
summari zed the devel opment of wireless networks by
describing 1G through 5G, and 2G is |ikely being

deprecated, and 3G must be on its way out, but what
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is the time line for full 5G deployment? | know we
have heard M. Bondurant mention 2020 and 2023, but
what is the time line for this deployment?

DR. ZOLNIEREK: 1'Il| defer to the carriers at
t his point.

MR. BONDURANT: So 5G the standards have not been
written for 5G yet, and we are hearing they're
comng in 2018. There's trials across the country
right now and we're all doing trials for 5G. The
issue is the standards, the standards are not
written. The FCC has to give the thumps up on that,
so the deployment would have to happen after the
standards are given a thumps up which will be 2
simlar to and beyond.

MR. SCHI FMAN: So as those standards get
devel oped, the OEMs manufacturers already are
devel opi ng equi pment that Sprint is working with
Qual comm and our corporate parent Soft Bank to
devel op a radio.

So this is an active consideration
right now We've had it filed in New Orl eans

earlier where we have over 700 megabits inside a
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basketball arena in New Orleans utilizing 5G
equi pment and spectrum
So it's not something that is Star

Wars out in the future. This is something that's
happeni ng very qui ckly.

MS. PAGELS: And, M. Bondurant, you expl ained
t hat macro towers would be overloaded if we don't
build small cells that could cause sl ower speeds,
and bad connection, and make Smart cities
i mpossi ble, but it's well known that multiple
carriers can share a macro cell tower. So can
carriers also share small cells as they do on macro
cells or will there just be several -- they will be
so numerous they will become obtrusive in access?

MR. BONDURANT: Yes. So a |lot of discussion
around that right now. That's what we're trying to
determ ne. | f the answer is no right now because of
interference and technical reasons from AT&T's
perspective, certainly we're interested as we nove
forward to get to come to terms with that because
that's not considered in the future. W understand

there's a need there, so certainly we can.
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MS. PAGELS: So every carrier has their own small
cell?

MR. BONDURANT: Every carrier has their own.
Smal | cell.

MS. PAGELS: And as we think nore about
resiliency and cyber security and physical security,
what are the power requirenments of these small
cells? Because that when a macro cell has a power
failure a generator could be hooked up to that. So
what happens when there is a power failure and now
all these numerous small cells fail?

MR. BONDURANT: So, as | nmentioned before, the
power on these -- fromthese small cells was
somewhere around 5 watts, so they're |ow power. As
far as the service, these support the wireless
net work, so you have the macro billed. All the
small cells could go down for a tenporary anmount of
time or you can use your data input, so certainly
there's nothing more to augment what we already
have, so we woul d not place generators and such.
Many times these are connected to the cities' power

grid. In some cases we've had individual, you know,
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meters at each one of the poles, but we still have

the macro network to rely on when the power's down.
MR. SCHI FMAN: We have utilized electric utility

power, but as technol ogy continues to evolve and

t hese things get smaller and smaller, we are | ooking

at sol ar powered types of ways of doing it, so

powering our small cells. There's a lot to come on

t hat, and, you know, | think the technology wl
continue to evolve, so it will assist in outages in
t hat way.

MS. PAGELS: And |ooking into the future,
is there already a vision of what m ght be beyond 5G
for example, 6G, and, if so, should we just, you
know, jump to 6G, and, you know how are these things
going to be future proof?

MR. SCHI FMAN: | would say that | don't think we
can junp to 6G. We're still -- as Chris said, we're
still trying to figure out the standards for 5G and
you know, usually these technol ogies take -- or each
evolution is about a five-to-ten-year period, so
really what we are tal king about with 5Gis really

| ow- mai nt enance-type of services, and high speeds,
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and the ability to connect mllions of devices, and
so to jump to 5G is going to be significant, and |
think, as Jimsaid, there's going to be use cases
devel oped for 5G that we can't even imagine right
now, and so it's important for us to devel op the
standards for 5G to be able to intensify our
infrastructure in a way that 5Gis rolled out in a
cost-efficient way and also in a way that benefits
t he people in Chicago and throughout the state with
t he kind of econom c benefits |I tal ked about in this
di scussi on.

DR. ZOLNI EREK: It's somewhat of a
sinplification. There could be different variations
of the 5G where people m ght not consider 6G yet,
but it's 5G.

MS. PAGELS: Gr eat .

And now we are going to move on to
some of the policy considerations that we have
al ready been discussing anong the panelists and we
heard about some of the chall enges associated with
depl oying small cell and nunicipalities, referring

to Mr. Schifman about some of the struggles that
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carriers face as restricted access to the

ri ght-of-way, excessive fees and | ack of
consistently and processes for inmplementation, and
we al so heard about some of the chall enges that

muni ci palities face, such as the esthetics and
design and the access to the right-of-way, receiving
conpensation, as well as staffing concerns to handle
all the applications that are com ng in.

This is kind of a big question, but,
you know, who should have jurisdiction over the
siting and, you know, should there be uniform siting
regul ations within the state or fromstate to state?

MR. BONDURANT: I'IlIl take that. "' mactually on
t he BDAC, the Broadband Depl oynment Advi sory
Comm ttee, with Chairman Bosley which |I'm one of the
menbers. We were addressing those issues and
Chai rman Bosl ey giving us the chall enge of finding
the answers to those and creating a model code.

So as we -- and | can't really talk
about the working group, what we do, | am a partner
on one of those working groups that creating that

wor ki ng code for municipalities, so there are sonme
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st andards of what should be, you know, given to the
cities.

Ri ght now it is interesting, because
it's such a diverse group of people. W have got
carriers and we have got folks that are from
muni ci palities. It's a great project and we'l|l
continue to work on it, but certainly the FCC s very
interested in this subject and that's why we created
t hese wor ki ng groups.

MR. HAYES: | think that's a tremendous
chal | enge, as many ways as the states address what
muni ci palities do and don't do, they stay away from
what i ndividual municipalities mght decide with
regard to the physical environment of those
communi ties.

So when you talk about the FCC, which
is about as far away from your |ocal governnment as
you can get, what is going to happen in every
community in the nation, it just seenms |ike that is
a very difficult, you know, prem se, and certainly
froma munici pal perspective, we appreciate the

FCC' s position to-date, but we understand it's going
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to undergo change. It's part of what notivated the
League to get into these negotiations with the
i ndustry and find a tenmplate that would work, and we
think that there's some sensibilities, and | think
anybody who worked on that bill had sonme regrets
about outcomes and certainly there's a risk com ng
in from many of our menbers, but some of them
support it and they recognize that comprom se is a
bunch of issues, so esthetic issues and the true
cost and the big shift away fromthe market-based
rate those are the big three itens that really are
per pl exi ng.

| think over time there will be the
design and esthetic elements, the physical
environment issues where you are really going to
have on the back end where it starts getting
depl oyed. That when a | ot nmore of that reaction
wi Il occur when people see it in the environment and
determ ne whether they like it or not.

As small as that is in conmparison to
macro towers, there's still people in a |ot of

communities the are going to | ook at that and say
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get it out of my neighborhood, even though they may
articulate that through their smart phone, through
their local elected official that that's what's

com ng.

MR. SCHI FMAN: And | would say that it's really
all three levels of government, federal, state, and
| ocal all should be involved here.

The FCC has indicated the desire to
really address some of these issues.

There was a petition filed back in
November, Decenber by Mobility regarding the types
of costs that municipalities should be able to
assess when tal king about deployment of small cells
and | think it will be inportant for the FCC to not
| egi slate a particular fee but to really give a
gui depost for the cities around the country and the
states to determ ne, okay, what is a reasonable type
of way of thinking about it. s it market-based
rate? 1Is it 3,000 too $6,000 per pole, per year,
whi ch we are seeing in ot of Illinois cities right
now or should it be something that's nmore akin to

the actual direct costs that the city incurs for
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this type of deploynment, and then at the state |evel
| think it's reasonable and, as Patrick said, we
have | ots of negotiations about -- it's nore
detailed than what the FCC is going through, but we
believe it still gives cities |lots of power and
review over the type of facilities that are going
into communities, and then the cities are going to
have to i nmplement a code that conport with federal
and state |laws that are inmposed, and to do so in a
way that where they can manage the process and still
feel that they have input, because they do under
t hese types of processes.

Now they'll issue a building permt.
They will issue a right-of-way permt. They'llI
determne if the esthetic standards are met.
They' || determne if a particular -- if a particular
pole is not -- they don't want a new pole in a
particul ar underground area then they'll be able to
say, well, | would rather for you to attach to an
exi sting pole. So, in sumary, all three |levels of
gover nment .

CHAI RMAN SHEAHAN: | wonder if Chris and Ken can
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address the econom cs of | eases of facilities when
you are going from some nodes that cover a mle or
30 mles to nodes that cover feet.

| would -- people who pay their phone
bill are not going to pay what it would cost to pay
a thousand or 2, $3,000 a node when there's one
every 50 feet as opposed to one every ml e pole.

MR. SCHI FMAN: These things cover a |ot |ess
area, cover less territory. They do provide nore
capacity. They do need nmore fight to put them up,
but the equi pment here for one of these sites is
many, many magni tudes | ess expensive than equi pment
for macro sites.

So when we're inmplementing a macro
site that covers a large area, we'll have the
ability to enter into a | ease negoti ate. I f we
don't think we have the kind of decision we want
fromthe city, then maybe we will fight in court,
maybe it will be worth it to fight it, but when we
are tal king about intensifying our networks to
certain types of deployment that we need, these

cells cost nmuch, much |less and we are going to need
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to put themin a |ot more places, and so we just
don't aren't going to have the ability to litigate
every single site as we go through the process.

MR. BONDURANT: | think we have got to ask
ourselves do we want to be a smart city. Does each
city want to be a smart city, and the answer is yes.
There has to be -- it has to be economcal for
carriers.

You know that if you | ook at Chicago,
it's the most expensive in the country for us when
it comes to street-wi se, and that says a | ot. I
mean, what happens is in those situations, we build

where we have to build versus where we'd like to

bui | d.

There's a very big difference in that,
and | get to see it across the country. | get to
| ook at where we -- where it's stable with

muni ci palities and states.

We build it and we build it right.
That's the truth. When it's not favorable, you have
to build it where you can build, and right now

Chicago is at the top of the cost and so it really
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puts a |l ot of pressure on us to manage that.

CHAI RMAN SHEAHAN: Patrick, 1'mglad you are
here. | was Governor Edgar's representative asa
staff member. | worked with Ken closely for many

years, but in my private practice as a | awyer, |
al so represented a carrier and hel ped them with some
tower | ocations, none of the carriers represented
t oday, and really for the most part | think was
successful in negotiating with nunicipalities to get
sonmetimes very difficult sites together, but
occasionally we would run into a | ocal government
entity that was just conpletely unreasonable. They
want ed way too nmuch, far nmore than the market rate,
and | really struggled with the fact that their
resi dents want better cell coverage. They want
faster connection and, yet, many of the |ocal
officials just did not want to let the carriers, you
know, have antennas.

So how do you bal ance that from a
| ocal government perspective? | mean, on the one
hand you want to be respectful of |ocal |eaders

maki ng esthetic decisions, and so forth, and that
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was something that | found carriers were always very
willing to work around, and the fact that the people
want it but sometimes the |local officials just wl
not do it.

So how -- at some point how do you get
the municipality to yes? | think it's a fair
gquestion, you know, is there any circunstances

that's a no, but how do you get a nunicipality to a

yes.

MR. HAYES: Well, | was in private practice when
t hose pol es were going up, too, and | renmenber | had
two lines comng and fol ks who didn't like it in the

nei ghbor's yard because it was ugly and fol ks who
didn't like it in the neighbor's yard because they
wanted a | ease.

So | think municipalities are driven
by their residents to take those positions a | ot of
them but, you know, there's 1298 of them so you
pi ck and choose.

| do think that the industry's done a
ot with regard to placenment that made some sense.

A lot of folks, you know, in our area -- I'mfrom
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Rockford -- made use of parks which seem kind of
odd, but they're the perfect spot to put them on
pol es, because you tuck themin behind a couple of
trees. It wouldn't affect it, it had great service
and nobody would see them except for the m ddl e of
wi nter.

So | think the industry's come forward
with not putting it maybe in the absolute best spot
but finding a spot where it works, and that's going
to be even tougher with all these other sites, but |
do think that making the econom c case is a way to
get municipalities to turn to reality that it's
com ng.

One thing that -- one tool for us is,
you know, the FCC, the public comments fromthe
chai rman and the members of the FCC that what's
com ng our way has really guided a | ot of the needs
in lllinois to | ook at our efforts to improve and
see there's practical sort of comprom ses, but you
are right to point to the reality that it's a
consumer demand that will drive this, and that's a

great place to start the conversation. CTI A and
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t hese fol ks have done a good job putting together
materials that | have utilized and it's been hel pful
to understand why and then you get into the |lion of
t hi ngs.

There's al ways going to be hol douts.
There's al ways going to be, you know, folks who are
just going to be stubborn and maybe the last to
adopt the technol ogy, but | do think the broader
brush is going to be conpelled by the
econom c case to accommodate this.

CHAlI RMAN SHEAHAN: So what's the right answer
t hough? | mean, | think if carriers have to pay
sort of what a market rate is for a mono pole now
for an antenna that's every 50 feet instead of a
mle or many mles, tenth of a mle, it's just not
goi ng to happen, right?

MR. HAYES: You know, what conpetes with the
negoti ations at the city council chanber is the
chief econom st. You talk to the business entities
t hat want to utilize technology, a big thing that
affects municipalities nowis creating and

mai ntai ning a tower, and so what does our new
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generation want? They're going to demand this type
of city infrastructure around the city. Peopl e
haven't gotten there. W' re not necessarily wrong,
but that's just ny advocacy, but | do think that,
you know, that the econom c case, the reality of
what's in the future, that's where it is.

Now from a regul atory point of view,
when do you apply the stick, and | think that's an
i mportant thing to understand and municipalities do
and not | ooking forward to the ax com ng down and
one thing our organization does is to try to

be famliar with that when that occurs. That may
be the ultimte solution for some of the
communi ties.

| do think what hel ped us in the room
with Ken on the other phone, but, you know,

di scussing from each party's perspectives and
finding a mddle ground nmoving forward, but that's
hard to do in a municipal environment when you have
got, you know, 65 angry residents in a roomthat
only hol ds 40 people, right. It gets hot in those

rooms. | have been in them | know how often it
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gets hot here, but it gets hot in those roonms that's
| ooking an awful lot like this, and that's where
you' || see change. That's where the resistance is,
but that's America. That's |ocal governnent.
| think local municipalities should be

given that to make decisions even if someti mes
peopl e don't agree with them

COMM SSI ONER ROSALES: Let me jump in. | agree
with Chris that everything in Chicago is expensive
and if you are from Chicago, and | agree with you as
well, but | want to point this out, and I know we
are going to get to it in the next session, but |
can't -- our jobs as Comm ssioners -- the Chairman's

al ways made us | ook forward, envision forward,

forward, | can't envision the next grid, not smart
cities, the next grid wthout 5G | just can't.
It's going to be a necessity, and what | believe

what is going to happen, and I know |I'm on record
here, but | believe what is going to happen is the
actual record is going to conme through the back door
i nstead of presenting what, what opportunities and

advant age you have from 5G when you start -- when
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this start to make its way across the country, it
will come to a point where this is what you don't
have and other communities have, and | believe
that's going to be -- so you tell me this now or in
20 years from now you | ook back and say, yeah, he
said this is going to be this way. This is the way
it's going to be, |I believe that it's going to come
t hrough the back way instead of here's what we have,
it's going to be here's what you don't have and this
is what you need, and then they start working it

out . If it's needed, how do they go about putting
it together, but our job is the balls and strikes
and there's still a lot of things to be discussed,
and that's why we are here today and appreciate the
Chai rman putting this together, because there's sonme
communities that don't have these poles. \What
happens with the suburbs, |like in Oak Lawn, whatever
where it's all underground right now. That's going
to be really expensive, and where are you going to
put those and who's going to pay for it? There's a
| ot of questions that need to be answered and we're

not going to do it today, but | appreciate the
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invitation.

COMM SSI ONER MAYE EDWARDS: | think on that note
| want to piggyback. W had a conversation about
this a couple of weeks ago, but it boils down to the
haves and have notes where we are going to get to a
poi nt where people are trying to establish these
smart cities/smart networks. That is the future of
everything, but, yet, there's just going to be some
| ocations, some places that just are not able to
take it to that level, right?

So will it then have a separate
segregated system? | think that's the concern.

As we continue to talk about
i ntegrated resources and getting to that next |evel,
| think that's a major concern. Who will be l|eft
out and why would they be left out? Wuld it be the
underenpl oyed or will it be the underprivil eged
peopl e who don't have access to funds? How are we
going to make sure that everyone's integrated and
now boil down to the haves versus have nots.

MR. SCHI FMAN: | think that's a great point.

Underprivileged areas | think there's | ot of
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statistics that the FCC has cited basically saying
that the underprivileged utilize their smart phones
as their only way to access the Internet. They
don't have conputers at home with Broadband
connection, so when we think about depl oying our

wi rel ess network, not thinking about privileged or
underprivileged, we are thinking about where do we
have the ability -- where do we need nore capacity
to provide service to our customers, and we use very
precise techniques to determ ne where those spots
are, and so | really do think it's about having the
ability to intensify our network in a way that

all ows us to serve the entire comunity, the people

that need it, the people that use our facilities the

nost .

| do one small quick Sprint
commercial. W have a project called the One
MIlion Project and where we are at out there in the

City of Chicago one of places where we are providing
i nternet access and devices to kids who don't have
the ability to access the internet and have a

homewor k gap at home, because they get assigned
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homewor k and they don't have the ability to access
the internet, so that's our primary corporate
project in a way, and so when we are depl oying our
net work, we want to make sure we are depl oying our
network so people who are utilizing those services
have the ability to use them

COMM SSI ONER ROSALES: But you are not | eaving
here until you answer the question on the rural
part, because it's great in the urban areas where
you have antennas on a nunber of poles, but placed
in the rural areas the pole are nuch farther apart,
so how do you address those situations with this 5G?

MR. SCHI FMAN: So we are deploying small cells in
rural communities. A lot of places |ike we have
truck stops out in rural America that are user when
truckers go by, they stop. They utilize a |ot of
t he data when they stop, and they want to be able to
use their smart phones when they stop, so we are
seeing that.

I n areas where we have very high

roam ng expenses where, we may not have a network

there, so what we are doing we are placing small
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cells in those areas. W are placing small cells in
t hose areas and | think you are going to see
carriers with deployment in rural communities
because there are | arge capacity issues in rural
communities as well as urban comunities as the

vi deo demand just continues to explode on our

phones.

MR. BONDURANT: A lot of our focus is actually on
the agricultural and the farm ng industry. That's a
huge piece to 5Gs. These rural areas are as
i mportant as the urban.

We do follow the demand and the demand
is pretty high right in the urban and suburban
areas, but that's not |eaving out the rural areas,
because it's a critical piece to our overall pl an
strategy.

| f you | ook at the equi pment for
farm ng today, it's going wireless, if it's not
al ready there. It is the future there, it is
extremely inmportant for the carriers.

MS. PAGELS: Thank you, Chairman and

Comm ssioners, for your questions. That's all the
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time we have for questions, but | want to truly
t hank you again for your participation.
G ve our panelists a round of
appl ause, pl ease.
(appl ause.)
We will now break for lunch from
12:20 to 1:20, so we will see you back here at 1:20.
Thank you
(Wher eupon, a luncheon
break was taken.)

CHAI RMAN SHEAHAN: Can we have everybody's
attention. Welconme back. | would |like to thank our
panelists from our morning session for sharing their
i nsights and perspectives on necessary network
upgrades and aligning policy and technol ogy.

We will now hear from experts who will
di scuss how 5G and beyond will be able to assist in
i mpl ementing smart cities.

To |l ead this discussion, | would Iike
to introduce ny | egal and policy advisor, Wei Chen
Li n. Pl ease join me in welcom ng Wei Chen to our

afternoon panel.
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(appl ause.)

MR. LIN: Thank you, M. Chairman and
Comm ssi oners. My name is Wei Chen Lin and I will
be your moderator for Round 2. We will be
di scussi ng how the next generation of wireless
infrastructure will enable cities to become smarter
and how to i nmprove our wireless connectivity to
create inprovenments in public safety, traffic
management, transportation systenms, and renote
moni toring of public systens.

The format will be the same as what
you are famliar with fromthis morning. We will
start with presentations from each of the panelists
and then we will nove on to a Q and A session.

Bef ore we begin, | would like to
i ntroduce our panelists. Wth us today are Benjam n
Aron from CTI A. He is the Director of State
Regul atory and External Affairs; Jason Caliento,
Senior Vice President of Network Strategies and
Mobility; and M chael Kuberski, who is Director of
| T at Exel on. Pl ease join me in welcom ng our

panel i sts.
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(appl ause.)
M. Aron, please start us off.
(slide presentation.)
PRESENTATI ON
BY
MR. ARON:
Sure. Thank you for having us here
t oday. On behalf of CTIA, | am very nmuch
appreci ative of the opportunity to present to you on
5G and the benefits that it's going to deliver.
Today in America wireless is

everywhere. We actually should have updated this

slide, but it says here there's 380 mllion wireless
connections in the country. | think the | atest
nunmbers have actually jumped about 15 mlIlion, but

what's consistent is that there are nmore wireless
connections in America today than there are
citizens, so not only everywhere, but we are
doubling up and are growi ng conti nuously.

Today in Anmerica 99.6 percent of
Ameri cans have coverage through 4G through the

carrier 4G LTE Network. We are doing everything we
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can to make sure that our country is at the
forefront of wireless connectivity and that we are
able to innovate and create jobs.
Al ong those lines, our industry
generates $400 billion annually for the U S.
economy, so we are a tremendous driver of atom c
energy in this country.
Directly and indirectly we enpl oy

4.6 mllion Americans, so we are a huge enployer in
t he econonmy, and we al so have -- one of the slides
we saw earlier showed devel opment of the network and
one of the things that we have seen within the 3G --

COWMM SSI ONER ROSALES: Just one clarification.
99.6 of Anericans have access. What do you consider
access, that they could purchase a phone or that
t hey have a phone?

MR. ARON: Cover age.

COMM SSI ONER ROSALES: Cover age?

MR. ARON: Yes. There are -- there are pockets
of the geography where our country does not have
coverage, but those pockets tend to be quite

unpopul at ed.
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So while it's certainly possible to
point to spots off a map where people do |ive and
t hey don't have service, when you | ook at the
popul ati on, basically that's what the 99.6 nunber
iS. It's the actual popul ation.

So there are Americans today -- the
estimates are | think it's in the nature of
10 mllion, maybe estimated | ess than that, so out
of a country of 700 mllion, they are a small
percentage of the population, but that's what we

mean by cover age.

Go to the next slide. ' m sorry. But
4.6 mllion jobs -- 1.6 mllion of those jobs were
what we call the "active econonmy."” That's enabl ed

by devel opi ng our networks, 3G and 4G NetworKks.

Just to bring this home, Illinois is
the fourth | argest state for app economy jobs, so
one of the benefits that we observe throughout the
country is certainly felt here in Illinois where you
guys have a |l ot of these app econony jobs.

When we talk about wireless in

[1l1inois, we have 13.367 mllion wireless
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subscribers, and it's up 11 percent since 2010 with

half a mllion nmore, and this is consistent with
what we said a few slides ago, a half a mllion nore
connections -- wireless connections in Illinois than

you have citizens.

And, finally, there's six wireless
providers that offer service in Illinois. Americans
| ove wireless, and this is not surprising to anybody
in the room Most of us the first thing we do in
the nmorning, after we created a text, better than
half -- half of us |ook for our phone before we do
anything else in the morning just to see what went
on while we were asl eep.

Three out of four Americans believe
that wireless nmobile is nmore inportant to our lives
than it was five years ago, and Americans used
25 times nore nmobile data in 2015 than they did in
2010.

So when you | ook at that chart, it
tracks from 2009 all the way up to 2015, and that's
9.6 trillion megabits of data, but the growth data,

as Chris said earlier, is better seen here.
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So that 17.8 -- 17 trillion megabits
of data is 2016 total, but if we project this out to
2021, this is just a mountain volume of data and we
expect nobile data to grow by five times by 2021 and
we expect that nobile connections will increase by
approxi mately 30 percent.

So its astronom cal growth on the use
of our networks and continued growth in technol ogy
to improve, and rolling out 5G will be more and
better use spaces and we will have nore growth on
our networks than we have going on today.

So how do we neet that demand? We
meet that by rolling out what we have tal ked about
t oday, rolling out our 5G Networks. These networks
are going to be up to a hundred times faster than
net wor ks are today. They're going to allow a
hundred tinmes nore devices to be attached to the
network than they are today.

If you can imagi ne a day when we wal k
around and we have a cell phone, maybe you have a
Smart watch -- and that's two devices -- and maybe

you have an i Pad or a tablet that's connected to a
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wi rel ess network, so maybe three devices. W're
tal ki ng about you use your refrigerator that told
you you are out of eggs, and your car that drives
you to work, the buses that are giving you citizen
services that we're not really, you know, we don't
know how we will be able to do those lIights, et
cetera, and so stoplights that align thenselves for
traffic patterns and the |iKke.

So we talk about a hundred times
devices in that kind of world where it's connected
to a level that we are not through scratching the
surface, and perhaps nost inpressively five times
more responsive, and this is the one that really
brings us home. At 60 mles an hour a car in
today's 4G environment, the fastest in a 4G
environment, a car will travel 60 mles an hour,
4.6 feet signals the network "What should | do?"
The network signals back "stop." That message takes
4.6 feet under the wheels of a car.

Wth a 5G environment, same car, same
hi ghway, same conditions, just the 5G network, one

inch; the car went one inch between asking what do
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need to do and it's being told you need to stop.

So it's an illustration of howit's
going to be different fromwhat do | do different.
It | ooks Iike that type of impactful difference that
will save lives, will change lives, will make
everything different and better than they are today.

When you tal k about 5G networks, we

try to quantify the benefits that are going to be

delivering 3 mllion jobs into our country and our
econonmny.

We will contribute $500 billion to the
Gross Domestic Product. We anticipate $275 billion

in wireless investment, and that's separate fromthe
GDP to go out there, and, finally, approximtely
$160 billion, so quite an impact to our community
beyond just our daily lives.

When we tal k about Chicago and how
this will |ook affect Illinois, these are the
nunbers that we project. Ken Schi fman earlier
tal ked about 90, 000 jobs in Chicago. That's the
greater metropolitan area. The line number is just

Chicago itself, not the metro area, but 25-1/2
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t housand jobs in Chicago, 1400 in Rockford,

Springfield 1100, 380 in Quincy, and the GDP growth

going from4.1 billion in Chicago down to 62 mllion
in Quincy, Smart City benefits of 1.01 billion in
Chi cago, and 12 mllion in a smaller city |like

Qui ncy, so a range of benefits to cities of all
sizes, but it's going to be inmpactful and it's going
to be very helpful for those econom es

When we talk about 5G, we are talKking
about what these benefits -- we try to | ook at the
sectors of the econony that it will impact, and so
this is an illustration of some of them W are
certain we will be able to see the benefits, so
i ndustrial 10T, consunmer |OT, connective cars, these
are areas where we know.

As an example, for the Smart
communities and connective cars, Smart grids, we
anticipate that the statements will be $1.3 trillion
nationally by enabling new wireless technol ogi es
Smart grids within the electric system Automaton
cars we anticipate could save 20,000 lives by

acci dent avoi dance as well as $400 billion in
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savi ngs through efficiency where cars consum ng gas,
the time they spend sitting in idle waiting to get
more gas and things |ike that.

So those are some of the benefits that
we anticipate and can quantify, and to do this we
have been talking all day about the big thing -- the
small things, the small cells.

We absolutely need small cells to make

t hese benefits accrue. If we can find a way to get
t hese deployed, all of what | have just spoken of
will occur as well as all the benefits that we can

only imagi ne today.

So | really appreciate again the
opportunity to be here and speak with you all and
| ook forward to any questions that you may have.

MR. WN: Thank you, M. Aron.
M. Caliento.
PRESENTATI ON
BY
MR. CALI ENTOC:
M. Chai rman, Comm ssioners, guests,

staff, again, thank you for the opportunity to be
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here today.

So I'"'mthe Senior Vice President for
Mobilitie, and in Mobilitie we plan, design, build
wi rel ess networks for the wireless carriers, so our
clients are the wireless carriers, Benjamn's
clients, clients at CTIA.

So what we really do is in three main
ar eas. One is in the devel opnent of small cel
net wor ks where we work throughout the country for
wireless carriers to build out networks.

Second is we go to | arge venues and
stadi uns that support stadiums. We built out Toyota
Park here in the Chicago area for what's called "gas
net wor ks" whi ch provide capacity within those
hi gh-density, high-popul ated areas so that we can
all be using our devices at the same tinme.

And, third, we have an advanced
t echnol ogy group which consults wireless carriers
about the next generation technology and how to plan
and design the networks.

COVMM SSI ONER ROSALES: Let me ask you a question.

So when you go to Toyota Park and you use your --
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what do you do so that everybody has access, because

there's all different types of plans, different
types of conpani es. Do they work on everything?
Does it work for everyone?

MR. CALI ENTOC: It does. The way that we set it
up is what we call a "neutral host,"” so we will set
up a network of nodes within the stadium so that
everybody's not comng to use the same connecti ons
to their network. We break it down literally by
sections.

So if you are sitting in Section 101,
you have your own transmt/receive function within
t hat stadium then that will go to what's called a
"head-in room' within the stadium and the wirel ess
carriers individually plug into that head-in, so
it's called a "neutral host.™

So simlar to some of the questions
earlier about small cells serving multiple carriers
-- definitely this is on the road map -- we see
opportunities for that, and as neutral host
providers we work on those types of applications.

But right now, to your earlier
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gquestion, those are all kinds of -- each carrier is
doing its own thing. 'l talk a little about how
we start going out in the next few years.

So what |'m going to talk about a
little bit here is 5G sonmewhat takes on a very kind
of conceptual construct. It's very heady, so |I'm
going to play a little bit of a technol ogi st here
but also try to round this in what are we really
going to do.

So to give you a better sense of the
under pi nnings of all this, just ook in a roomlike
this, there's a board neeting called the
| nt ernati onal Tel ecommuni cations Unit where
literally globally all the countries get together
and say how are we going to roll out these types of
technol ogies? How is my phone going to work in
Japan, in the United States, in Sweden, and wherever
across the worl d.

For years those groups are together
and deci de standards on things |ike the next
generation of communications, so 3G 4G, 5G, are al

bei ng governed by this type of environnment.
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So what they have established were
three maj or use cases, a set of technical
standards -- and we will talk a little bit about the
applications -- but, as Chris Bondurant was
referencing, those technical standards really come
out of these major use cases, and the three major
use cases are between enhanced, nobile, broadband
t oday.

How do we -- and to round that in
television terms, how do we get 4K tel evision on our
devi ces, because the primary driver for all that
data use, the primary driver for the inpact we are
having right now today on devices is the
proliferation of video on our devices, so just by a
show of hands who watches the TV on their phone?

(show of hands.)

That's got to be 70 percent of the
audi ence here, and if everybody in the room was
under age 25, there would be a hundred percent.

(laughter.)
So the way that video continues to go

is really why we need these enhanced networks, and
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all of us want a better use of our experience. All

of our demands are showi ng that we want this type of
use case, so enhanced home broadband if it is super

enhanced.

The second is ultra-reliable |ow
| at ency connections, and so that's a car, for
exampl e. So when you think about that as, hey, do |
want to give up driving my car and turn it over to
Tesla or somebody else? That's a public policy
t hought, but there's certainly massive inprovements
t hat can be made in our trucking industry, in our
shipping industry, in our railroad environment and
railroad safety.

Al'l of this takes connections, that is
ultra-load | atency meani ng connecti ons, how quickly
t hat connection gets made and the decision can be
made off of it, so that's the ultra reliable/low
| at ency case.

The | ast one here is massive machi ne
whi ch, you know, sounds |ike somebody from a
Term nator movie, but it's effectively the idea that

all of these devices then get connected to the Cloud
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and the Cloud just insures -- everybody nods in
agreement -- the Cloud is not really the Cl oud.

It's the server formed in Phoenix so all of these
connections would be able to be made, and then we
decided really -- and there's massive demand to be
able to connect things as sinple as on the meter
read -- to be able to read meters instantly, know
what the inmpact is and how the connection to a meter
on the side of my house or a thernostat inside,

whi ch maybe, you know, what we should |ower or raise
the temperature right now because nobody's at home
or we should | ower the tenperature.

When we | ook at that not just froma
consumer perspective but from an industri al
perspective, a medical perspective, there's all
ki nds of connections that you choose.

| think to Ben's point about there's
500,000 mlIlion nore -- there's 500,000 devices in
II'linois connected to devices than there are people,
so what that translates into is very nmuch that these
machi ne-to-machi ne connections are going to outpace

t he peopl e-to-people connection, and that's a big
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part of what we see.

So from those use cases, we then go
into those technical standards, and this is really a
group of people with the pocket protectors and
really high, you know, doctorates in conputer
science who would sit down and really figure out how
to do a rating system on that, how we do this based
on the spectrumthat's used, the speed, the | atency,
and, as Chris found out, this global parking in
2020, but there is massive investment right now and
we have to be investigating that now in order make
that a reality in 2020. So Sprint tal ked about what
they're doing, AT&T has 5G trials, T-Mobile the
same.

So when you take those use cases, that
technical standard application, the first two that
creates all kind of solutions at the consunmer |evel,
commercial, public safety, and one of the
Comm ssioners nmentioned at a public safety |evel,
how our firefighters, for exanple, have a connection
when they're inside of a burning building; fromthe

police perspective, having the ability to watch
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drums instantaneously on hearing gun shots, having
cameras being able to react in certain parts of the
city are all of the kinds of applications that
apply, not just froma consumer perspective, but
then also froma Smart City perspective.
| know we are running a little bit
|l ong on time, but then the last two that | want to
adhere is when an industrial and education -- as
educati on expense increases, we are certainly seeing
more and nore applications around virtual | earning
and huge investment in virtual |earning, and | think
as we | ook at those enablers for education,
certainly technol ogy, and having high speed and | ow
| at ency connections are at the forefront of that.
Okay. So why should cities care about
this? As Ben said, a $275 billion investment that's
really a very targeted time frame over the next
seven years; job creation, the one mllion to
3 mllion kind of jobs that we see created, and
then, finally, the near termdirect city
applications that we tal ked about here in our

exanmpl es. So all of that means additional
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infrastructure, and that's what we are tal king about
here today.

What | want to do here is show some of
t hat very real infrastructure, and if you can't see
it in this picture, it says the picture is taken
froma human perspective, meaning this is what it
| ooks |Ii ke when you take an iPhone 7 and take a
picture down the street, not just of the specific
small cell, but just |ooking at the street here, so
this is a site on the left-hand side there about a
bl ock away.

Here's one in front of Bl oom ngdale.
Here's a ComEd attachment in Mount Prospect, and
then here's a streetlight attachment from a
different perspective, another ComEd attachment in
an alley in Chicago.

The reason | point those out is when
you think about the bal ance of what 5G can do
versus the real infrastructure that we are talking
about, not zoomed-in views like this, really in the
context of what we are talking about it's really a

consi derabl e tradeoff, meaning it's not much -- it's
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not much of a trade.

Al'l this means additional investment
in the cities and the use cases that we are all
asking for, and so when we | ook at that in respect
to the cities, we just see that the bal ance of the
use cases and the bal ance of the infrastructure is
really the way toward we want this investment to
facilitate 5G, to facilitate Smart Cities and
consumer needs.

COMM SSI ONER ROSALES: Can | ask what are we

| ooki ng at?

MR. CALI ENTOC: | would |ove to quote you on that.
CHAlI RMAN SHEAHAN: This is the cell. There's
Wal green's.

COMM SSI ONER ROSALES: Traffic on the right side
of Lake Shore Drive and there's traffic on the --
MR. CALIENTO: So it's a great reason of why we
need the site there.
So everybody knows Lake Shore Drive is
a parking lot, right? So everybody there, whether
we |ike it or not, are using their phone, so we need

small cell to service Lake Shore Drive to make sure
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that to make phone calls that | |ove, but those are
the types of use cases where you have that much
capacity. We need sonmething that offset. Does t hat
make sense?
COMM SSI ONER ROSALES: Yes, | guess.
MR. CALI ENTO: Thanks. " m sorry.

PRESENTATI ON

BY

MR. KUBERSKI :

Al'l right. ' m M chael Kuberski.
| am the Director of UComm Communi cations for
Exel on. | support six utilities throughout the
United States towards their private communication
system and that's where we think fiber wireless
communi cati ons.
So one of the things | want to talk

about today is when we |ook at this from an
engi neering perspective, because that is ny
background, the first thing that's going to come up
isis 5Gstill a promse? There's |ots of things
that 5G prom sed to put out there.

W saw a ot with LTE when our
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5G broke out. | think 5Gis going to take us much
further than we ever thought it would or we could
i mgi ne, and the key things are high bandw dth and
| ow | atency. Low | atency is so inportant, because
it's the time to make that deci sion. I f you can
shorten that time, you can make your system much
faster and that system wi |l have a much higher

| atency.

So if you were to take that car that
you saw and nove that fromfeet to inches and
convert that in time, you'd see a very small
percentage -- a very small amount of time it takes
to do that.

They have the capacity of running
| ower battery requirements and the battery's going
to become nore smaller and a nore effective use of
power . You know, this is going to drive the

| nternet of things.

Everybody is going to get the Internet

of things. It's where the vertical technol ogy --

and that vertical technology now is connected to the

| nternet and things |ike that.
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| think you have spectrum efficiency.
What does that means is that you are going to have a
more connected phone, the same connection that we
tal ked about today.

So | look at it from ComEd's
perspective now, and one of the things that came out
of this is the utilities are out there. W've
managed a massive amount of infrastructure today.

We are running distribution |Iines,
technician lines. W stay connected all the way to
every customer's home. We have an obligation to
serve here. W are good at managing infrastructure,
and, as that goes forward, we have access throughout
to help to grow a 5G network, anything from
di stribution poles to conmunications towers.

We are the power conmpany. We can
deliver power to those devices, everyone's devices
you' ve heard. We got that power from somewhere. W
have the ability to do that and we know how to
manage that infrastructure well.

We al so have fiber depl oyment out

t here, so everybody tal ked about wireless today and
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it's going to be focused on, so there is going to be
a backhaul requirement on the fiber. W have fiber
communi cations into that system and can kill more of
that fiber as we do additional build-outs in our
system

The potential advantages of the
5G network is to use your imagination here. You
know, we've heard Smart City, we've heard Smart
grid, and, you know, my definition of smart now is
the ability to communicate, so we -- you connect
t hat connectivity. That's what makes things smart
now.

Before things operated alone. They
operated i ndependently. They didn't have
visibility, and when you connect things, that's what
makes them smart. That's where the Smart grid came
from

It could have -- you know, I|ike
said, tal king about using fiber connectors to bring
t he backhaul into the main stations to be depl oyed
or to some of the sites throughout there, we are

doi ng some of that already. There's much nore
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opportunity out there for it.

Thi s capacity, not just mobile
communi cation, but it's got video, it's got
stationary capabilities. You could put voice onto
it, and it's really a big thing that comes out of
this in terms of machine-to-machi ne conmuni cati on,
and the reason | bring that up is we tal ked about a
coupl e of other things, how utilities can be used.

So, as | start to think about this, of
what a utility can do, you know, with the utility --
as we operate our electric system we get much nore
visibility closer to the customer's house by putting
more and more |ines out there, and some of those
lines could have nmuch more data in there that we
bring back to today's technol ogy.

So we can bring back oscillography,
whi ch means that we can | ook at the actual
performance of the systemin terns of other
technol ogy to make better inmprovenents on that.

We can monitor distributed energy
control systenms out there to support anything from

solar to mcro grid and storage devices. W have
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electric vehicles that's going to be out there to
control those and giving the information back.

You have nobil e workers that are going
to be out there; how much information can we get for
t he workers so they can better do their jobs, access
to infrastructure on-site so they can, you know,
respond to those things quicker.

On machi ne-to-machi ne conversion will
pronmote use of the smart grid. When we | ook at
machi ne-to-machi ne, we can start making certain
decisions at a much faster pace so that if | do have
a pole in the city and, you know, if a line is down,
| can isolate that pole and insert it from another
source so that we have | ess effect to the custoner.
It is all about what we do for the customer.

And then you also heard video. Video
3000 is a big piece of this, but the thing about
video surveillance we have key facilities that need
to be nmonitored and i nmpacted.

So I'll talk a little bit about cyber
in a mnute, but part of that is being able to get

that information back. This all is being able to
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get that information.

The 4 or 5G, okay, so one of the
t hings we got to think about -- | m sspoke. One of
the things we've got to think about is standards
must be solved. They have got to finalize the
standards in 2020, 2023.

There's a | ot of investnent. There's
a lot of work in this space. These standards don't
happen overni ght. It took time to devel op.

As these standards do get devel oped,
one of the benefits of that is interruptibility
bet ween devi ces. If I could start to run more and
more things on the standard space, it makes it
easier for things to communicate with each other.

Cyber security. You didn't hear a | ot
of tal k about cyber security today. More and nore
technol ogy is out there and nore and nore
connectivity is out there. Cyber security must be
addr essed. It's been addressed today and we | ook at
it and we analyze it. W make ways to mtigate it.
It's about mtigating the risk.

VWhen we ook at it fromthis
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perspective as we have new technol ogy, so cyber
risk, and we have really, really smart peopl e out
t here thinking about ways to perfect that and

| ooki ng at ways to protect that data.

Froma utility perspective, this is a
couple of shorts that | am working with and we
col l aborate with our carriers in the space.

We need -- froman electric utility
perspective, you know, we have priority val ue
net wor ks and we need to go to these control electric
systens.

We need to be able to do that before
somebody selects their TV. You know, we are the
ones that are providing power for every one of the
customers. We've got to make sure that we have that
priority one. Each system nmust be reliable and cost
effective.

You heard that mentioned today, but if

| ook at it fromthe utility perspective, when |
have a radio systemthat | maintain today, this
isn't the |last resort. | need to have that system

up and avail abl e when an emergency comes through or
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weat her comes through. How am | going to address
that? So | need to be able to make sure | have that
communi cation out there to be able to support that.

And then the | ast point here
utilities --

COMM SSI ONER ROSALES: Okay. So 5G -- so 5G
woul d be the system that you use there, that you
commt that you would have during an earthquake.
Woul d t hat worKk?

MR. KUBERSKI : | "' m saying that 5G could be a
system we'd use if we built a regular amount of
reliability. So those are the things we need to
t hi nk about and what we have to do with our private
communi cati on system As | said, this is one of our
system s | ast resort.

And then, you know, it's actually
havi ng some access to sonme of the bandw dths. W
have to create our own infrastructure to maintain
and support this when | talk about reliability
and redundancy.

That's all | have for today. Any

gquestions?
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MR. LIN: Thank you. Thank you very nmuch.

We will nove on to the Q and A portion
of the panel.

M. Kuberski, you were tal king about
cyber security. How does the |1 OT change the
security posture of networks introducing all of
t hese new devices onto the network?

If we do realize the decision of the
Smart Cities and introducing all of these new
devices, that may or may not be our goal over the
i ndustry. How does that change the security
posture?

MR. KUBERSKI : So when you | ook at security, you
| ook at the devices themsel ves. Security has to be
t hought out when you start to build the product.
You don't worry about security |ater. You have got
to think of security out of the gate.

If I have an application and | | ook at
security along with the application, | control it
fromthe application, and that's your best input as
far as you push security all the way to the end

device, so that's one way to think about | ooking at
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t his.

So you start to see this -- you have
got to | ook, for example, at a cell phone. You talk
about -- again, how many times did you hear about
1G networks being on your phone or using your phone,
you get 4G. You do not hear that too much any nore,
because they figured out how to put the security in
t he devices, how to authenticate the devices, how to
make sure it's controlled, | suppose, to be on the
network to the person that you think is using it.

MR. CALI ENTOC: Certainly a huge part of what the
standards were at the time for devel oping
probability standards and core standards, being not
just what the device is going to do but how all the
calls get routed in all the back-end systems, if you
will, a huge part of all that is about security, and
there needs to be in this day and age somet hi ng that
the international community is |ooking at as well as
domestic products and interests.

MR. ARON: | will just add that one of the things
we hear fromregulators is the frustration that we

keep stealing the people that we train, so we're
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taking it very seriously.

Our industry enployed an army of cyber
experts. Their entire job is to keep cyber attacks
from happeni ng. That's probably not a big priority
right now. You know, again we acquire people, we
train them we keep them We make sure that they're
avai |l able to keep the system safe and to insure
users have the experience that we want them to have,
not a long interrupted experience, but for results.

MR. LIN: And we have all had the experience of
an e-mail server going down and an active directory
server going down in the office and everyone has to
basically stop working.

As we become nore reliant on these
solutions in the Smart City, what happens if there's
a cyber attack and the traffic management system
goes down or something else |ike that goes down?
What are the backup systens?

MR. ARON: You know, | think one of the things
that we try to do is build in the right |evel of
resiliency in the system so you are not having to

deal with a single point failure.
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There are certainly instances that

have all read about

where there's been outages and

we

the Iike, but fromevent to event to event, one of
the things that 1've learned is being brilliant and
applying that know edge going forward.

So if you look at -- you know, | don't

really think there's been sort of a massive cyber

event that has become public or

ot herwi se there's

somet hing that's a denial of service attack and

t hi ngs of that nature.

One of

been a critical mass attack

is that we prevent

lt's not that we are not

absol utely are.

have prevented them but

better job.

To give an exampl e,

deni al of service attack just

t hat happens, but

carriers nationally and found where they're

suffering a deni al

them from happening all

The arny of

There are people that

the reasons that

t here hasn't

getting attacked.

experts that

in the wirel ess network

the tinme.

We

we enpl oy

try to create

we have to do an even

t he FCC had a

a few weeks ago, and

sort of decided to | ook at our

of

service attack,

and

t hi nk

it.

106



10

11

12

13

14

15

16

17

18

19

20

21

22

the incidents are very, very low, and they're very,
very | ow because we absolutely prioritize not
allowing it to happen.
But back to your original answer, and
it's a very good question. It's one that | think a
| ot of engineers are going to spend an awful | ot of
time figuring out and | ooking at is what is the best
way to make sure if it happens there's an answer
instead of every single light in the city is red.
So there should be an answer to provide
as each case accelerates, and we're starting to
i ncorporate nore automation into every process. I
think that there will be some better answers than |
can provide today.
| assure you that people are working
furiously to make sure that we stay a step ahead in
getting those answers and reporting the information.
MR. LIN: Speaking on the uses --
MR. CALI ENTO: Let me just add one thing, because
it's related to this infrastructure being on the
property as well.

So when you think about -- to your
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earlier question about why on public property, one
of the reasons is there is no question of access.
We are engaged in it, and | realize there's public
safety tradeoffs in some cases to that, but it's
closer to the end user. We can access it 24/7.

We can work with the city that has the
same interests of how to resolve things quickly, so
| think it's not just the carrier's own efforts to
prevent those attacks, but as we |ook at this
infrastructure as really an essential service as we
head into the future here, how do you have ready
access to a big part of why they're choosing to put
it on the utility poles in cities |ike Chicago as
wel | .

MR. LI N: In all these applications that we
tal ked about, what is the time Iine for deployment?
How many of these applications are -- we've already
seen trials with this. Which of them are sort of on
t he horizon and how many of them are al ways going to
be 15 years away?

MR. ARON: So to try to attack that on a few

| evel s, 2018 is the day for release of 2015 -- |I'm
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sorry -- the 5G standards. So, as we sit here today
in md-year, we are literally a year away fromthe
first 5G standards and the first ability to roll out
early the 5G network

My understanding that those networks
are essentially overl apped on top of 4G networks --
and Jason probably has better know edge of this than
| do -- but it is literally on top of 4G networks to
i mprove the performance but not achieve their goals
set in 2018 and then in 2019 when they called in,
| ooked at all the new radio standards and the
st andal one 5G.

This is what a 5G standal one system
basically | ooks |ike. | think that's 2019, so it's
not |ong off. It is really just at the cusp, and
Jason pointed out that the international
organi zations are currently negotiating what are the
st andards, what does the signals |look |ike for 5G,

has the system wor ked, what is the speed, what do

they all | ook Iike.
So the overall answer is 2018 -- when
we first see it in 2019, we'll start seeing a real
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full-blown rollout, and then each case is a little
bit different.

Getting an automaton vehicle requires
more than just figuring out how a car drives itself,
as California found out. You have to make it
avai |l able to devel op these things, and conpani es
m ght nmove to places |ike Arizona where nost of the
devel opment right now in automaton cars is taking
pl ace.

So there's a |lot of give and take at
the regulatory level to make sure these things go
wel |, but that is very local, but I think we'll
start seeing use cases in different technol ogi es
starting to develop with the 2018-2019 roll out.

MR. KUBERSKI: One thing | want to add about
t hese standards. All the manufacturers are
devel oping their standards and they all have their
own time of how to get there. They're trying to
bring the brightest together and devel op standards
to be applied across the industry.

MR. CALI ENTOC: | relate it back to what we saw in

4G, who's the |l argest transportation company in the
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wor | d. It didn't exist four years ago. They have
more people and more products than anyone el se
combi ned, the | argest provider of components.

Al'l these things have come out of 4G
and the accessibility of smart phones and our
ability to do things, you know, and connect in ways
we haven't been able to do before.

So sonmeti mes when asked what's your
favorite app, and truly it's Docusign, but | don't
sign a docunment any nore that | design for our
busi ness, you know, and just a huge investment in
productivity.

(laughter.)

As you see the infrastructure roll out,
all of those use cases start com ng, and that's Kkind
of the Silicon Valley aspect of this. They're
t hi nki ng about all of this and et me know what the
platformis in connection with the rollout of the
pl atform

CHAI RMAN SHEAHAN: | want to ask a question, sort
of a follow-up on both of those.

If you were to imagi ne Ben's diagram
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and you've got 5G technol ogy, apps, and utilities
are the three bubbles, so where they overlap there's
chal |l enges and opportunities. ' m ki nd of
interested in their thinking on what those m ght be.

MR. CALI ENTOC: You want to -- you want me to take
t hat ?

CHAI RMAN SHEAHAN: Al'l three of you.

MR. CALI ENTOC: 5G.

CHAI RMAN SHEAHAN: 5G - -

MR. CALI ENTOC: Utility --

CHAI RMAN SHEAHAN: -- utilities and applications
or uses.

MR. CALI ENTOC: So the one that | will start with,
and, again, | know this really well, the utility
monitoring -- wireless utility nonitoring literally
got its start ten years ago and now | think ComEd
t hroughout -- you are going to know this nuch better
than |, but | think that 80 percent of your grid
that's now covered by the wireless network.

MR. KUBERSKI : Much hi gher than that.

MR. CALI ENTOC: " m surm sing, but | think even

t hat advancement in the last 10 years is huge, and
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t hen when you think about how that then relates to
el ectrical usage over time, and if we can really
flip switches on the electrical grid based on what's
bei ng used at the time, w thout -- because you have
real -time nmonitoring, not just of how the grid is

bei ng used, but also devices within a business or

resi dence for example, | think there's massive
opportunities for more efficient use of -- you know,
|"m not trained in this in any way. | think there's

intuitively massive opportunities to inmprove how you
use the electric grid and how you use ot her
utilities as well.

| read something recently that a
crimnal in Rockford used a billion gallons of water
every year that's just gone, and so what |evel of
sensoring can you put in place that then monitors
t hat, and how do you -- what devices do you send
down into the water mains?

Al'l of that is going to require sone
connection with other things |eading upstream \When
you think about traditional electric, water and gas,

| think the big opportunities are in nonitoring, and
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alerts, and how those things are being used, not
just at a kind of a growth |evel, but really at a
device level as well.
MR. KUBERSKI: What | would like to add on

besi des monitoring, is actually control, too. So
the fact that you have been able to make deci sions
and make switching decisions -- and we didn't have
TV cabl e before -- it's getting access to the data.
You hear talk about that out there and being able to
pull that data back, so the data's out there and you
can't analyze it. There's a lot to do.

So when you start to | ook at this,
this is where the applications will start to
devel op. One of the challenges is the distinction
how do | get access to data, how do you get access
to information, how do | bring that back out.
That's where it all starts to come together, and
then I can process a |lot of information. | can make
more intelligent decisions to see what's going on in
the network or in the scenario that you tal ked
about, and you got the same power. You have that in

pl ace to be able to use other technol ogy and have
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more time for communi cation, and the key word here
is this is getting as close to real-time

communi cati ons as we've ever seen other than fiber
itself.

MR. ARON: So | guess | would coment just from
the -- to get back to the very first slide -- the
1G, 2G, 3G, 4G slides, and there are some things
about -- there is a point that Chairman Wheel er had
made. There is something about the devel opnent of
t hose.

So we went from1l to 2G just to
i mprove voice quality. There used to be a crackling
on the line if you get a bad connecti on. Ri ght now
we have connections that's pretty consistent.

That's critical.

There's this afterthought of a service
with texting, right, that was added on when we had
di gital and nobody used it. It was actually made in
1994. Nobody used it, then you see when you | ook at
the growth of texting, right, for those of you who
watch -- | forget the name of the show. It's a

musi ¢ show. It used to be you'd text, maybe it's
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the text you want to win. This was actually an
explicit use of text messaging and it really started
to take off, and then at some point CTIA with its
menber carriers stepped in and said this is kind of
ridicul ous. You guys can't communicate with each
ot her unless you are on the same network, so they
standardized it, and today it seens inconceivable
what you've done, computer tech from AT&T, or
T- Mobi |l e, or what have you.

The point is technol ogy can be
di sruptive. We developed the 3G network because of
| nt ernet Explorer and we really wanted to be able to
al | ow people to check out the Internet on its own.
What we didn't anticipate was the i Phone. The
i Phone changed the entire universe of apps. |t
didn't exist before. W didn't create the 3G
net wor k. We had no idea who did it. It's just that
some genius created this device and this concept
t hat expl oded and changed our entire society.

So | guess what | would sort of -- |
woul d suggest is | think the answer to your question

is probably nmore exciting than we can sit here as a
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panel and discuss because of that divergence. It's
what happened with texting. It's what's happened
when t he i Phone canme out. It's just the capability
that offers this possibility that you're going to
figure out something so exciting.

We're sitting here today and what
coul d happen. On the one hand then a nore nundane
| evel imagine just as, for instance, ABAB for
electric vehicles, so | can't drive more than 60
mles in my Nissan or, | don't know, Chevy Volt. I
can't drive more than 60 m | es.

What if sonmebody came up with an app
that | can plug in my house, now you piggyback your
60-mle trip across the country, on the one hand,
and then | think nore tangibly the nore connections
you have the nmore that you vigorously allow
depl oynment, the nore points there are to |ocate
people within our society and with that transl ates
into better public safety, right?

Ri ght now for the | ocation technol ogy
we rely mostly on triangulation (sic) and satellite

if you are outside, and we put out these systens
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with nore wi-fi hot spots as nore exploring
technol ogy enfolds in the city infrastructure around
the ability to try to |locate a user very, very
granul arly | owbrow, and that's inmportant to keep al
of us safer.

| think nmy primary answer to that is
it will be exciting to see what the answer is.

MR. LIN: You nmentioned earlier there's a
possibility of telecons using the fiber network and
backhaul and things on utilities.

Are there any other regulatory
roadbl ocks to these efficiencies that we m ght be
able to have?

MR. KUBERSKI: Well, as with any technol ogi es,
there's going to be a |lot of technol ogy chall enges
you have to work through and think through.

You know, |'m sure we will be -- you
know, it will be network segnentation that we are
ultimately going to be focused on. We may not be
sharing the exact same fiber, other than
communi cati on technol ogy, and so we'll have to | ook

at the design on that and how do we do that.
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| don't think it is an easy answer, just to
say, you know, that we will be sharing all the same
specific ways. | think that it will be segmented
out is my point.

MR. CALI ENTOC: | can answer it very generally.
Utilities |Iike ConmEd, and specifically ConmEd, are
absolutely our partners. As | showed you in photos,
we have at certain times demonstrated just working
with ComEd and t hroughout Illinois, throughout
Chi cago, and | ooking at from both where there is
fi ber avail able, as well as sort of where power's
avai |l abl e, and then using those existing poles is
really kind of key for us going into neighborhoods,
residential areas, as well as throughout the city,
finding | ocations that we can use.

MR. ARON: "Il try to take a little bit of a
different angle and use it as a checking off point
to answer that question.

Comm ssioner Rosal es asked earlier
about rural Anmerica and 5G | think much |ike we
just heard, you know, identifying where the fiber is

and it needs to be very inmportant, but as we see
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things |ike automaton takes care and needs to have
growt h, even in very rural areas, Anmerica is going
to be there to make that happen.

We are going to have connectivity
al ong those roads. \When they're fiber or
fi ber-based, we have the ability then to spiral them
out into nore communities.

So | think that fiber, or macro wave,
or what have you, is going to be a challenge to get
it to everywhere it needs to be really makes these
very, very high-tech concepts into reality, but
think that there's going to be a | ot of benefits
t hat accrue once you push that connectivity from
where it is today.

MR. LIN: As we tal ked about a little bit in our
first panel, there are some municipalities that have
el ected to have all the utilities underground.

Are there any alternatives to the
vertical infrastructures to single-cell deploynment?

MR. ARON: Not really. | woul d say not
uni versally, so a few things, and Jason can mention

and probably have a better answer.
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Some of the reasons that we put in
t hese vertical pieces of real estate, the advances
in technology is such that you are tal king about
taking -- if you're around a regular wave and a
macro accel eration, and you see three sets of
panel s, panel one is on one side of the tower and
anot her on the back of it, so you' ve got three busy
sectors.

In traditional macro cells you have
sectors, right, one, two and three, and that's
pretty much it, but as technology is advancing,
they're literally slicing the sectors into tiny
[ittle chunks that get into the weeds very quickly.

The intent of technology is certainly

i ncredi bly advanced. |f you take that same and kind
of mount on the wall, then you |lose the ability to
use that technol ogy, that sector slicing. | forget

t he exact name of it, but it's feedback vis-a-vis,
but to get the full benefit of it to sort of reduce
t he nunber of these cells that you need.

Yes, you can mount them on walls and

wat er towers and | oad down on traditional -- even on
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traditional communities, you can do that, but you
| ose a ot of the advantages that would otherw se be
t here.

While | think it's true that if push
came to shove and you have to figure out where I'm
going to put them but as has been tal ked about in
this room today, the question really needs to be how
great do you want the service.

| mean, Chris touched on this this
mor ni ng. Do you want the best possible system that
you could have or do you just want a good enough
system and cities are going to decide.

We will not be able to battle -- Ken
said this this morning we're not going to get over
the battle city by city by city. The city is
underground and they're adamant that they want to
stay underground.

When you start to think they're going
to have an awesome, awesome system and the question
is it seems easier and better in the |long run and
that's not for us to decide, we are going to build

where we can.
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My sense is different. | nvest in the
| east path of resistance, and we're not going to be
able to fight. We're going to be building. So when
you | ook at the many states nationally, there are up
to ten now, you are talking about cities |ike
Denver, you're tal king about cities |ike Phoeni x,
cities in Florida, cities in Texas, M nneapolis,

St. Paul, all across the country there are cities
t hat have -- in states that have gone ahead and
passed | egislation much like they did in Illinois,
My guess IS you are going to see a mass anount of
gl obal investment into those states and you are
going to see it now. You are going to see it
accelerate in 2018 building plants for about 10 to
18 months | ong, and you don't just wake up one day
and decide you want to outlet and downl oad a system
You plan it. You have it in your capital budget.
You i mplement it.

We are | ooking fromcertain industries
where can we nmeet, where is 5Greally going to work,
because we know we can get 700 sites built at

x-number of dollars versus, you know, 70 sites at
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some nmuch hi gher number.

' mgoing to build the 700 because ny
customer experience is going to continue and they're
really going to enjoy it as opposed to 70 sites
where maybe -- you know, |ike you saw from the
slides, maybe | could really make the rush hour
experience along Lake Shore Drive great, but | can't
make it great on M chigan Avenue. You know, those
are bad decisions that | have to make.

So | think the key communities that
get it and that welcome us and really try to attract
us, those are the places we're going to invest in to
build and if underground really wants to stay
underground, | think the answer is you are going to
have a really mediocre experience and a network
| 0ss.

MR. CALI ENTO: A technical answer would be is our
equi pment work underground as well as your phone
wor ks under ground. | mean, it's very literally the
same thing, so underground meaning -- it's basically
prohi bition.

| f somebody says | don't want no
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above-ground infrastructure for this, there's
nothing | can really do. | agree with Ben when we
asked so what conprom ses can we make when we find
-- we understand residential neighborhoods really
wel | . Do you want to | ook at commrercial and

i ndustrial areas for parts of the town where there
is going to be less intrusive bus stops but a | ot of
ot her things on football stadiumlights, and so
we're trying to find conprom ses, but, as Ben said,
the investnment will follow where it's practical to
make i nvestments.

We don't want to invest in fights. W
don't want to invest in conflict. W want to invest
where that investment does need to be connected in a
city, so that's where our commtment is, but the
real technical answer, and we probably answer this a
hundred times a week, is unfortunately, no, it just
doesn't. It's the same if you would bury your
phone.

MR. KUBERSKI: The other thing is poles really
need to be above ground and all your electronics

shoul d be hidden or tucked and put bel ow ground.
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MR. CALI ENTOC: If it's cost effective.

MR. KUBERSKI : If it's cost effective.

MR. CALI ENTO: Because earlier what Jim was
tal ki ng about was depl oying something that's been
depl oyed feet or yards is very different than macro,
so to vault these things underground, for exanple,
could be expensive. That's something which, again,
you | ook at.

There's all kinds of studies that can
be raised, and we've certainly worked through |ots
and |l ots of those, but | think that's the bal ance of
what we're | ooking for. | think it shows -- |ots of
phot ographs show in context that this is not very
inclusive, and actually blend in quite well with the
urban | andscape, and that has to be bal anced with
what the cost would be.

MR. LI N: CTlI A does everything wireless. Are
there any other wireless spectruns that are nore
conducive to this or that would be complementary for
a Smart City application?

MR. ARON: Sur e. So when you devel op the case

for 5G and devel op the standards for 5G, you're
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primarily going to hear about mllimeters with it,
so every -- if you go back to high school physics
and radi o waves, we literally have peaks and vall eys
of waves.

The size of the wave is when you hear
terms |i ke 800 nmegahertz, 900 negahertz, and
2 gigahertz. All that means is that the wave is
shrinking, right, and the higher the nunber in
gi gahertz, right, the wave declines.

A ship-to-shore radio that's, you
know, down into the kilohertz, right, so you are
going the wrong way, not that that was forever,
wher eas, what we deal with is what we call |ow band,
m d- band, and hi gh band.

The high band is a mlIlimeter wave and
alittle bit bigger than a mllimeter wave. The
hi gh band we are tal king most of the time seenms to
be using a mllimeter wave. One of the reasons that
it is so great is when we talk about it, it has
great data.

You need a hundred, maybe 200 megs of

spectrum all contiguous. You can split it up. It's
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all continuous, and that's not possible in the
| ower, so being taken for 3G and 4G and distributed
out that was the technol ogy that worked.

So you have really a | ot of spectrum
avail abl e on high band, and that's also conducive to

carrying massive anounts of data.

In m d-band there will be some
applications that are the CBRS radio. It's Citizens
Broadband Radio -- | forget what it stands for -- so

CBRS radio 3.5 is a sharing experience where the
radar used by the Navy today where they keep their
dead air time but offers a unique service at 5G and
that's three out of five.

But one of the interesting things in
talking to an engineer a couple of weeks ago, a | ot
of the innovation that the I Ts have come up with how
does the system work, the radi o wave characteristics
versus the signal characteristics, all of those
t hi ngs, one thing they have to be able to do is take
that as |long as you can recreate all of their
technical factors and different bands, for instance,

very | ow band, they will still be a 5G system
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One of the things that as we get there
we as an industry we're tal king tug-of-war to build
more capacity in the City of Chicago so that we have
all the advanced services and everything is there,
text or talk, and these waves are not in that
direction all the same tine.

Should we build more capacity into
that or the other end of the spectrum should we be
bui |l di ng where we don't have as nuch service and we
don't have 4G service yet, so the tug-of-war is
bet ween urban capacity and suburban/rural coverage.

One of the interesting things is that
as 5G gets nore mature, you are going to see the
ability to take | ower band spectrums. You are going
to be able to use your |ower band spectrum you have
put together and to offer 5G not only in cities but
in the rural areas.

So | think the answer to your question
is it's very, very spectrum specific. In cities it
can be disastrous to try to use a | ow-band spectrum
to offer 5G. You don't want that.

You actually want little circles so
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you can have a | ot of data for a | ot of people all
at once, but in a rural area you want spectrumto
travel .

So one of the nice things is you'll be
able to use different spectrunms for different use
cases, but it will be the ability to offer 5G in
rural areas. It's just that at the forefront you
are really seeing the push for this little
mllimeter stuff that you hear about, but, yes,
different spectrums work better in different areas
t hat potentially we will be able to offer 5G on many
different spectrums in many different use data.

MR. LI N: One | ast question for everyone. Maybe
the municipalities have been sort of so overwhel med
by the nunber of applications that they put a
moratorium on applications, and that's something
that's contenpl ated by the Senate bill.

What are some of the things that the
ot her conpanies can do to make these proposals nore
pal pable for municipalities so they don't enter into
t hese places and are able to be coll aborative and go

t hrough the process?
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MR. CALI ENTO: So | think the main thi

ng that we

nd that we could work with the nunicipalities on

hei ght, |l ocation, and format, and that

er whel m ng.

is

What's the height of this going to be?

it attached to something or is it going to be a

new pole? |In what |ocation and what the

instead of that's what we try to do in al
muni ci palities and explain upfront here i
height this will be, here's the |ocation,
the format.

th

un

Wi

th

| think when we do that wel

est hetics

s the

and here

| and |

ink to Ken's earlier coments about | ooking for

iformty and that hel ps drive sone of t

hat t hat

Il help the individual municipalities say, okay,

is is within the limts of what we all

can agree

'S

Ri ght now we deal with something |ike

10, 000 jurisdictions across the country,

and all o
on, and

we can

t hem have a question about height, |ocati
format. We try to answer upfront so that
avoid any kind of moratorium and | think that's -

think that's the main sticking point.

I f we can

f
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get through those things, it can drive some
uniformty to it.

In terms of the jurisdiction, we had a
suite of different things that we did, and so in the
City of Chicago we agreed to an application fee
increase in order to pay for incremental staff to
of fset the cost of processing the application. That
was easy for us as an industry to do. That's not
hard at all. W agreed to those things because we
don't think it should be taxpayers subsidizing. W
think we can pay for processing time, and | egal
fees, and whatever those things that are reasonable.
We were happy to offset those things.

We al so regularly agreed to what an input
and output is with jurisdiction, so I'll use the
City of Houston as an exanpl e.

I n Houston we have -- | would say we
put in 40 applications per week and that's the
approximate time and that [ines up with their
application process and the fees that we pay, so
it's a sinple kind of engagenent that says this is

how we can do it.
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So when we talk with jurisdictions, we
t hink solving those primary questions, agreeing to a
fee structure, but really this is where, and | think
with exception, sonme of the panel came from

The biggest thing for us is who's the
person on the other side of the floor, who's the
chanmpi on at the scene; that's where cities can
really help us so they help thenselves; who's the
desi gnated person, because this is comng. This is
happening in time. It's not somet hing just down the
road, and we regularly work with cities and say who
can be in charge of this policymking so we can sit
down together and come to a conclusion on how this
is going to work, and sonmetimes that's really
difficult to get to.

So at times we see that's when they
throw up their hands and say we don't want to dea
with that now so they know until we resolve these
three main things.

MR. ARON: | think the only thing |I would like to
add that | absolutely agree with Jason. It's great

to be able to come, as we did today, and hear from
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muni ci palities and have the sharing of ideas.

To the extent that we can educate them
in advance about what our needs are and what our
applications |ook |Iike and have them aware so it's
not al ways just saying they are going to get an
application, here's what the app |ooks |ike, that
ki nd of dialogue is inportant, |ike today.

We are here, they are here, and they
have to understand where we are com ng from and what
we are going to be able to bring to their city hall
by way of application. That of engagement is very
i mportant.

So, as we move forward, we should see
t hese applications uptick with 4G going ahead that's
com ng and continuing and anticipating the next
year. That engagenment is absolutely essential to
our appreciation to things happening down there. W
are altogether and can hear each other out and what
we need to make it even better.

MR. LIN: And on that note, join me in thanking
t he paneli sts.

(appl ause.)

134



10

11

12

13

14

15

16

17

18

19

20

21

22

CHAI RMAN SHEAHAN: Let me |

t hank everybody agai n.

afternoon, thank you for your

time, of course,

think the best
organi zati on.

more to cone,

ust take a mnute to

The nmorning panel and the

time and the staff

t hey were prepared.

Meagan and W e Chen did a great job,

panel we have had so far

Honestly i nmport

ant conversation and

so thanks for being here, everybody.

(appl ause.)

(Wher eupon, the above

matter

was adj our ned.)

in terms of
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