Connectivity and Bandwidth are the oil
of the Gig Economy.

2019 Event Schedule

Network Technologies such as:
4G/ 5G, lol, Fiber, Small Cell and Wi Fi
are Transforming How Society Operates.

January 30 Miami
February 21 Tampa

March 14 Denver
These sessions bring together thought leaders from
Government, Enterprise, Academia and the Tech Community May 22 Orlando
to look at the Business Models, Technology Architectures
and action plans that City and Community ecosystems are June 13 Las Vegas
using to build Dense Broadband Infrastructure.
September 10 Seattle
Be part of the Solution :
P September 18 St. Louis
October 24 Los Angeles
October 29 San Diego
November 14 New York

The Social Think Tank™

www.densenetworks.com
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Tampa Museum of Art
February 21, 2019 at 9 am to 3 pm

Jean Duncan
Director of Transportation,
City of Tampa

&
Presenting Sponsor: GraybaR.

“Getting to Smart” is a quick dose of knowledge to help you navigate in our increasingly mobile,
always-on, information intensive, and SMART Society

Smart Cities and Smart Buildings will explore the technologies that
are enabling digital transformation.

- BG, loT, DSRC, Small Cells, DAS and Wi Fi are transforming how Cities and Society Operate.
- During this one day program, we will explore how network technology 1s impacting
Transportation, Public Safety and Real Estate.

-Tampa 1s one of only 3 cities approved by USDOT to conduct public

Connected Vehicle tnals. Learn how the pilot Is progressing.

- Other panels will explore the growing need for network densification both in buildings and
in public areas.

Join Industry Thought Leaders and explore Business Models, Technology Architec-
tures and Frst Hand Use Cases that are driving Innovation and Disruptive
Solutions.

COMCAST HITACHI JMA - T M()blle Hotwire
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The UN predicts Global Populatiopn Growth ’
", Greater than 30% by 2050+" v
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The Majority ‘will'be in Cities
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Connected City
Smart City



Densification

MICROWAVE and IoT

Small Cells and Wi Fi

Tl

MACROCELL 4G 5G AS and Wi Fi
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How Many Networks?

Capacity, Coverage, Compliance

Ittt 802. 15. 4




A Tidal Wave of Antennas
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Significant opportunity exists to evolve to a shared infrastructure model in urban centers



TECHNOLOGICAL INFRASTRUCTURE

100 00 400 500 600 /700 800 900 1000
B orboe (1
SOUTH KORE .OIMDPS 1000mbps (1gbps)
HONG KONG|}
JAPANE
SWITZERLAND|
swepenN . MEETING THE DEMANDS OF THE FUTURE - TODAY
NETHERLANDS| Dais was created to provide the residents of Lake Nona with cutting-
IRELAND| L . . "y
ATVIAL edge technology in their homes -- something special and exciting, and
CZECH REPUBLIC/ ~ not otherwise available in other premier Orlando neighborhoods.
SINGAPORE|f This of course includes the 1 GBPS internet connection It also includes
FINLAND] " the availability of high t ity, home theater, networking and
|UNITED STATES e availability of high tech security, home theater, networking an
11 5MBPS home automation technology in the homes built in Lake Nona. “

| dals

Source: Akamai Technologies, Q4 2016

LAKE NONA

——,—
e

© Tavistock Development Company 2017



Data centres
9 (cloud services)

[ 2
Global
Interconnect

O
Smart Lights 9 @

I Smart Traffic

—e

Fibre connect
to cloud services

v / ccTv
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e Environmental and
Carbon Neutral benefits
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ﬂ’(‘”" ZAmelIg e Economic/Revenue benefits
City of Adelaide
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Interconnect hub Ten Gigabit conduit Ten Gigabit optical fibres Data/insights + Ten Gigabit & CITY OF
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ﬁ Fiber for San Francisco
Internet for All

Date RFQ Issued: January 31, 2018
SAN FRANCISCO February 12, 2018 (10:00 a.m. PST)
DEPARTMENT OF Pre-Submittal Conference: View livestream:
TECHNOLOGY http://stgovtv.org/youtube live
Deadline for Respondent Team Written
Questions March 2, 2018

or Requests for Clarification:
Respondent Team Submittals Due: March 26, 2018

Issue Notice of Shortlist of Respondent
Teams April 9, 2018
Selected for Oral Interviews:

Oral Interview with Selected Respondent

| Week of April 16, 2018
Teams:

Issue Notice of Qualified Bidders: April 30, 2018

DenseNetworks.com *Dates are subject to change.

\ —


http://sfgovtv.org/youtube_live

The Big Picture

Smart Collaboration > Improved Efficiency > Faster Response > Better Service

9%
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City of Philadelphia | Office of Innovation & Technology Connect Smart. Grow Smart.




Broadband Strategy

Hybrid Approach - 80% results for 20% effort

Government-led

Chattanooga

. ®

San Francisco

Cities building full fiber networks is
expensive, complex, and risky

Summary

Too Risky

Key * Seattle, Palo Alto and others have

Takeaways determined that city-led full fiber

build-outs are not practical, after

detailed assessments

e Chattanooga’s unique buildout
included control by the utility and
federal funds

Potential costs | Very high. City-owned fiber-to-the-
premise would cost $800M+.

Results Peers show 90%+ fiber build-out.

Hybrid model Market-led

(Recommended)
New Yci ity Los Angeles

Seattle Charlotte San Diego
Kansas Gity San Jose

Cities with laissez faire broadband
stagnate as cable-telecom duopolies

Too Ineffective

* Broadband speed and price cluster
to the bottom of the peer set

Cities that welcome private investment
with appropriate guidance are most
successful

Just Right

 Seattle leveraged streamlined policies
to drive competition and massive fiber
buildout

* No substantial competition in any
* NYC used franchise agreements to market-led city

drive fiber build-out

Moderate. Working with carriers could cost | Very low or none. City relies on
$50-250M based on build types. private sector investment.

Peers show 55-70% fiber build-out. Peers show 0-5% fiber build-out.




Broadband Strategy

<<( ))) Emerging landscape for voice and DATA

Effective in Dense Urban, Urban, and Suburban

Cell towers: carry all mobile voice & some data & 4G/5G Small-Cells

Gigabit speed 0
up to 50x faster .

Light pole Is most valuable asset for broadband



STREETLIGHT
Light/Safety

Properties
- Height
- Power
- Light Sensor
- Lumens
- Density

SMALL CELLs

Broadband Digital Infrastructure

Properties

- Height

- Power

- Light Sensor

- Lumens

- Density

- Data Backhaul
(Fiber, COAX,
Radio mesh)

INTERNET OF THINGS

Smart Cities

>

Properties

- Height

- Power

- Light Sensor
- Lumens

- Density

- Data Backhaul
- Sensors

- Cameras

- 2-way Communication
- Banner Advertising

—

Maturity: Mature

Emerging

Extremely Immature

Possible Action:  Proceed w/ LED Light
Replacement Only

Re-examine in Broadband

Strategy

Seek to Understand with
Knight loT Grant



Light Pole as Smart Venue Information Hub smart Parking

Smart Lighting

...
s ooo'o
. ..’ :
‘A:"*: $$3e25
. '.:

Sm'a rt Traffic

One Network, No
New Poles or
Trenching

Expandabﬂnyto
Additional Sensors/
Smart Apps

Wi-Fi Connectivity

= ,j Confidential and proprietary materials for authorized Verizon personnel and outside agencies only. Use, disclosure or
VE"ZO“ distribution of this material is not permitted to any unauthorized persons or third parties except by written agreement.



. Compan
e | Aero Smart Communities

Public Works has created Design Guidelines and a custom

Permit process to address: teni<

J Public-facing review process including
Districts, City Departments, Neighborhood Orgs

d Policy for co-location first
d Notification of adjacent property owner
 Restricting new pole density through min 250’ spacing
e onCoumy Ofe;] r d Restricting placement (along parks, historic & residential frontages)
Small Cell Infrastrueture d Restricting placement in front of residential & valuable sight lines
Design Guidelines 4 Requiring camouflage and concealment
NIRRT P B | O Limiting height and equipment size
Depg:;‘zz’;g;g‘gm d  Opportunity to coordinate fiber conduit
i DENVER JACOBS
The City and County of Denver Jacobs Engineering Group

Public Works Department
Jom Reynolds, Engineering Supervisor Mike Butters, Project Manger

WERANTIRN & AssQEIATES|
= » 1 Aero Wireless Group
LIGHTING DESIGH ANG EMGINEER MG
Clanton & Associates: Aerc Wireless Group:
Mancy Clanton, CEQ Jim Lockwood, CEC
Diane Sanders, Prindpal Mike Hoganson, Chief Operating Officer

Annie Kuczkowski, Engineer II - Lighting




CITY GOALS INDUSTRY GOALS

Minimize aesthetic impacts . Fast and predictable approvals

Encourage competition in wireless market . Large volume of installations

Community awareness / comfort . Manageable community process

Fair compensation for use of public asset . Appropriate pricing models for carriers and

neutral hosts

SHARED GOALS

Great wireless service in every neighborhood

Avoid community concerns with deployment

CONDITA AD Y
1630 “P{\"’
NE DO

%O’MI




COOPERATIVE DESIGN PROCESS

ANTENNA ASSEMBLY WITH
4G/LTE COMPATIBLE CSS
CYL-X7CAP-2-C ANTENNA

QUAD BAND ANTENNA
60"Hx2"@

PROPOSED OMNI ANTENNA
(16"8x40”H MAX.) &
FIBERGLASS EXTENSION/CQVER,
PAINTED TO MATCH POLE

CUSTOM MOUNTING BRACKET WITH
ADJUSTABLE MOUNTING PLATE

POLE EXTENSION FOR ANTENNA MOUNT
4.5" DIA. X 3'-9"

PROPOSED VENTILATED
EQUIPMENT ENCLOSURE WITH
VENTED DOOR OPENINGS.

PROPOSED DECORATIVE BASE
AT EQUIPMENT ENCLOSURE
(VARIES PER NEIGHBORHOOD)

UNII BAND QUAZI-OMNI ANTENNA : PROPOSED LIGHT FIXTURE. ALL I
7'H x 2.75"@ i REPLACEMENT LIGHT FIXTURES
i WILL BE LED LIGHTING
(OPTIONAL) . |
ACORN GLOBE LIGHTING FIXTURE
: PROPOSED ANTENNA CABLES
; ROUTED WITHIN POLE
ACORN LIGHT MOUNTING BRACKET '
/ PROPOSED 6—-SIDED
ANTENNA CABLES ROUTED 22'-3" STEEL FLUTED POLE TAPERED E CONCRETE POLE
WITHIN POLE DIAMETER (10" BASE 6%" TOP) 5
PAINTED TO MATCH EXISTING H
RRU CONCEALMENT :
CONTAINING ELECTRICAL :
EQUIPMENT ; |
15"x 9"x 36" 1 |
: i
: |
: |
i |
i |
COAX FEED H :
COMMSCOPE LDF4-50A(1/2") & !
| |
i |
PROPOSED TAPERED ;
E POLE BASE ,
| A
VM 7
DECORATIVE BASE COVER ~ H SEPARATE POWER TO o
STREETLIGHT
BASE CABINET FOR RADIO }
EQUIPMENT (53"x26"X26") ™ 2
=TIl 3]
= | H : Ll oo
1w SET IN GROUND 4" BE ol 0
| g ] ==
(mif 5
POWER AND \ SIDEWALK =
FIBER UTILITIES ROUTED ROAD Z - i LA . /
UNDERGROUND — @ T Rt g AR
T T

& |OF OF EXISIING FOLE
; EXISTING PRIMARY POWER

-

2

% EXISTING SECONDARY POWER

# SCH 80 PVC. 10'=15" OF CONDUCTOR SLACK SHALL BE
COILED AT THE WEATHERHEAD TO ALLOW FOR FINAL
CONNECTIONS WITH A DRIP LOOP BY THE UTILITY.

(FOR O/H POWER ROUTING)

PROPOSED SERVICE CONDUCTORS TO THE METER SIZED AND
INSTALLED PER THE UTILITY AND THE NEC REQUIREMENTS.
CONDUCTORS SHALL BE ENCLOSED IN A MINIMUM OF 2° —

% EXISTING 1ELCO

& EXISTING CATY
kL

& EXISTING FIBER
4

PROPOSED OMNI ANTENNA
(12"0x40"H MAX.)

PROPOSED RF SIGNAGE
PROPOSED UE RELAY ANTENNA
MOUNTED TO WOOD POLE
PROPOSED U-~GUARD FOR
COAX TO ANTENNA

PROPOSED CATSE CABLE

PROPOSED RRH MOUNTED
TO WOOD POLE

PROPOSED AC DISTRIBUTION
MOUNTED TO WOOD POLE

PROPOSED (1) 2" SCH 40 PVC CONDUIT
BELOW GRADE FOR POWER, TRANSITION TO
RGS CONDUIT AT GRADE OR PER UTILITY
REQUIREMENTS (FOR U/G POWER R0UTING)

CURB

g

J

b

3
L

STREET |

. City and Licensees develop designs for replacement lights together
. Heavy focus on aesthetics, concealment, and historic character

. Once approved, design can be used by any licensee

uf Fo

(o o] « T 0]




RESULTS (ocToBER 2017)

. >800 approved or installed, 314 in process

. 90% approved within 10 business days, 100%
within 28 business days

. Improved wireless service

@ PING: 61 m:

DOWNLOAD
186 .96 * RATING: *

D iPhone 7 Plus

UPLOAD
< Oy Yo Verizon Wireless

‘ BOSTON, MA

. Funding for digital equity programs and hotspot
lending

. Positive relationship between City and licensees




What does
“Smart” Mean for

the City of Miami?




A Smart Miami is:

- Connected

- Equitable

- Resilient

- Sustainable

- [ransparent

- Self-Aware




L A KE N ONA

“HOW TO BUILD A GREAT AMERICAN CITY.”

— FORTUNE

LAKE NONA

“"‘ﬂﬁ
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LAKE NONA IS A SMART CITY

Clustering businesses to create moments of intersection
that spark breakthrough ideas

US. Home of Veteran’s Affairs SimLearn Center, their
national simulation training center

Partnered with White House for U.S. Ignite project to
focus on possibilities of gigabit network

Network of towers providing robust cellular coverage &

operates a campus wide Distributed Antenna System
(Das)

First Gigabit city in Florida & 1st Cisco designated Smart +
Connected City

Robust fiber network across 17-square-mile community
Designing healthy homes that enhance wellbeing

Partnering with GE to build homes with a 20% reduction
in energy emissions and water consumption

Lake Nona’s definition of SMART extends far beyond our

robust technology infrastructure...

wr TAVISTOCK




A Smart Miami is Connected

- We are working closely with
industry to quickly and
efficiently build-out a citywide
5G network.

- Build out a citywide network of
sensors that relay critical

information to control centers
and data portals.

- Soon all services will be
accessible online from a mobile
device.




DIVERSE NETWORK

OUR NETWORK:

 Physically diverse * Network monitoring and
network from telcos management in every ‘ -
. oston
(routes, access points, market 24/7/365 St Pau 497 Minneapolis

building access, etc.) o Ll "{ —
« Customer monitoring e icago 38 A g T
* Largest converged IP from Redundant NOCs isco Y8 ' . VA p.tt;:;rg‘h‘v
network in the country * Metro Ethernet Forum’s ‘
* Far-reaching fiber and 2014 Service of the Year
HFC infrastructure

Houston

\.r“, =\ 4,

\‘ Jacksonville

Sarasota @ ‘i West Palm Beach

Ft. Myers @, Ft. Lauderdale
()

THE NETWORK HANDLES
UPTO 25TB OF INTERNET
TRAFFIC PER SECOND.

Naples

up to 100Gbps route miles data centers provider in the nation

enabled buildings

I Over 1 million Ethernet @ Capacity that scales 150k fiber 600+ connected 4th Largest voice

COMCAST
BUSINESS

OUTMANEUVER

Comcast Proprietary & Confidential




A Smart Miami is — Self-Aware

- Internal data catalog and review -
City data is highly siloed, hidden in
databases on networks and
spreadsheets on desktops. Sometimes
on paper in file cabinets.

“We've figured out that 85 percent of
the data that you need to run a smart
city, you’ve probably already got. Any
city can be a smart city, or a smarter city,
just by getting better control of their
data and by understanding what it's
saying to them.” — Bob Bennett

e Analytics - Combining pre-existing
internal data sources will allow for
detailed analysis and give us a view of
the City that is not currently possible,
looking back not only on historical data
but forward by using this data to build
predictive models




Video + Al = Rich Insights and Alerts
Operations, Business and Safety Intelligence 2018

Traffic Analysis People Counting Operations and Privacy
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I
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n 2018. All Rights Reserved
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Situational Awareness Through
2018

Real-time video and loT SR SO T N Y L
data from facilities, vehicles, ~~ oman 4w
Infrastructure, security, and
shops | e .
Unlimited data layers on a | S
single pane of glass e
Distributed intelligence for P— 0050 |9 g e
all staff with browser-based — B 0 eaapn ¢ B9 . o 0
desktop or mobile capabillity EE o AETATONS ISR L et
afulz]=fuka o = Eln 1T |

_ A = s =
Workflow automation for —_—
setting alerts for customer L i

needs or security incidents

© Hitachi Vantara Corporation 2018. All Rights Reserved



Hitachi Video Analytics Delivers Digital Insights 5018

Operational & Business Intelligence

People
Counter

Queue
Detector

Activity
Visualizer

Direction
Controller

Traffic
Analyzer

License Plate
Recognizer

Parking
Space
Analyzer

Camera Health

Monitor

Security
:'T& Intrusion
g Detector
Facial
Recognition
Object
Detector

Video
Enhancer

Privacy

Privacy
Protector

European
Privacy Seal

EP-P-FOLOTM  Valid till 2017-10

Police » Hospitals « Campuses ¢ City Agencies ¢ Retall ¢ Financial Services ¢ Transportation « Utllities

© Hitachi Vantara Corporation 2018. All Rights Reserved



Comcast Business Smart Communities use
Innovative sensor and network technology to

provide cost-effective, scalable solutions to the
real-world issues impacting local communities.

COMCAST
Comcast Proprietary & Confidential B U S I N E S S

OUTMANEUVER




MACHINEQ IOT NETWORK

Tower & building
deployed-gateways
provide broad
coverage across

Cable strand
deployed-gateways
provide dense, indoor
coverage

PICO Celli placements
for deep indoor
coverage

Multitude of sensors
and applications
across numerous
verticals

COMCAST
Comcast Proprietary & Confidential B U S I N E S S

OUTMANEUVER




A WELLNESS HOME BUILT ON INNOVATION AND TECHNOLOGY

MeetWHIT.com

RELAX

REDUCE STRESS AND
IMPROVE YOUR WELL-8EING
WITH AROMATHERAPY,
BIOPHILIC SOUNDS, AND
MINDFUL MEDITATION

BREATHE

A SIX-STAGE AIR FILTRATION
SYSTEM, LOW VOC PAINT, AND
CORK FLOORING TACKLE EVERY
MAJOR POLLUTANT CATEGORY
HELPING YOU BREATHE EASIER.

CARE

A VARIETY OF TECHNOLOGIES
ENABLE YOUR HOME TO BECOME
YOUR OWN PERSONAL CARE
CENTER CAPABLE OF
MONITORING HEALTH ISSUES AND
CONNECTING WITH HEALTH
PROFESSIONALS IN REAL TIME.

MOVE

A COLLECTION OF EQUIPMENT,
MOBILE APPS, AND GAMES THAT
INSPIRE YOUR ENTIRE FAMILY TO
REACH EXERCISE GOALS IN THE
COMFORT OF THE HOME

SLEEP

IMPROVE THE QUALITY AND
GUANTITY OF SLEEP WITH
CIRCADIAN LIGHTING, LONG
WAVE NIGHT LIGHTING, BLACK
OUT SHADES AND MUCH MORE

HYDRATE

WATER FILTRATION SYSTEMS
THAT REDUCE IMPURITIES AND
CONSUMPTION TRACKING
DEVICES WORK TOGETHER TO
PROMOTE OPTIMAL HYDRATION

&

g

+))

Actions

WHIT

WELANERS « HOME  INNDVATION « THCHNOLOGY

Spaces

oeﬁ
— ——
) 3=
L
0
00 00

NN

LEARN

A REAL-LIFE CONSTRUCT AND
INCUBATION LAB THAT GATHERS
FEEDBACK ON INNOVATIVE
SOLUTIONS DESIGNED TO
IMPROVE HEALTH OUTCOMES

BUILT ENVIRONMENT
FROM THE SOUND-PROOF
INSULATION, LOW VOC PAINT, TO
THE HUE LIGHTING- ALL
MATERIALS ARE PURPOSEFULLY
DESIGNED TO ENHANCE YOUR
HEALTH AND WELLNESS

BEDROOMS

LUXURY AND TECHNOLOGY
INTERSECT IN UNIQUE WAYS
TO PROVIDE A RESTORATIVE
AND SOOTHING OASIS

BATHROOMS

AN INTIMATE YET CONNECTED
SPACE WITH TECHNOLOGIES THAT
EDUCATE, MONITOR, TRACK AND
SHARE HEALTH METRICS

KITCHEN

THE WELLNESS HUB OF THE
HOME WITH SOLUTIONS THAT
CONNECT, EDUCATE AND INSPIRE
FAMILY MEMBERS TO DEVELOP
HEALTHY EATING HABITS

GARDEN

THE HEALTHFOOD STORE IN
YOUR KITCHEN AND BACKYARD
DELIVERING HYPER-LOCAL,
SUSTAINABLE AND BEYOND
ORGANIC FOODS FOR YOUR
ENTIRE FAMILY

FAMILY ROOM

THE SOCIAL GATHERING SPACE
OUTFITTED WITH INTERACTIVE
DEVICES THAT CREATE
PERSONALIZED
ENVIRONMENTS TO SET THE
MOOD FOR EVERY OCCASION



Constraints

- Funding: “Smart” can be
expensive

- Risk Aversion: A city’s risk
tolerance is much different that
private sector




SMART COMMUNITY SOLUTIONS

CREA | | s

Crime Prevention Public Safety Sustainability Solutions Remote Monitoring

COMCAST
Comcast Proprietary & Confidential B U S I N E S S

OUTMANEUVER




Smart Transportation Use Case 5018

OflITACHI. Al IZATION , Eldor Reif July 28th 2016,3:5130pm  HH A © Q = 0

Ensure public safety with real time and
recorded video

BUILDINGS

CAMERAS

Integrate Disparate Fixed and Mobile Video
Systems

TRAILERS

Provide situational awareness for first
responders

S EVENTS
CUSTOM DATA

LAYERS

Track vehicle locations

Count and track people and crowds
Find objects left behind

Integrate traffic data and video

Vehicle schematics give
real-time access to
cameras and loT data.

View loT data for trains, stations, and
Infrastructure




Smart and Safe Stadiums 5018
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Smart Campus: University 5018

00,000 students, 4,000 staff smart campus

 (Goal: Better student experience, increased efficiency and safety

« Hitacht Smart City Platform collects, integrates, and analyzes data “t

* . y T — Curtin
. _ L RA RN T ST N i e = . University
Outcomes: » “The smart campus is all

about looking at what we do
at Curtin, and doing It
_ better.”

« Campus and facility utilization analysis for operations

» Activity analysis to understand and enhance student
experience _ Paul Nicholls, Director,

» Environmental health and sustainability on campus RS RRISCES (RED), |
Curtin University

* Public safety and prevent testing fraud



A Smart Miami is Equitable

- Close the digital divide by

ensuring universal internet
access for our citizens.

- We will seek out and engage
with the residents and
stakeholders who represent our
diverse community.

- Design technology for
everyone.




SPOTLIGHT ON FLORIDA

$22.4 B $684.7 M 484 K

2017 direct and indirect economic In direct taxes, fees and permits are Low-income Florida residents connected

activity generated in Florida. paid annually by our company to Florida to low-cost, high-speed Internet service
state and local governments (e.g., through Internet EssentialssM, the most

$1.6 B property tax, sales and use tax, and successful and comprehensive
franchise fees). broadband adoption program in the

2017 investments in payroll, benefits

and workforce training in Florida. country.

> $6.9 B
302 K Invested in Florida technology and /5.9 K |
Employed in Florida: and more than mfr_astru_cture from 2_011 to 2017.0_ur Volunteer hours donated during _Comc_:ast
15.000 veterans Na’tion al Guard and nationwide network |s_enhan(_:ed with Car_es Day 2017 across 127 prOJects N
Re’serve membe’rs and military spouses more than 150,000 miles of fiber. Florida. _Comcast Cares Day is an annual
hired across Comcast NBCUniversal celebration of our year-round
since 2010. We invest more than $1.6 $42.7 M commitment to service.

billion annually in payroll, benefits, and Cash and in-kind contributions invested
training for our Florida workforce. In Florida communities in 2017.

COMCAST
BUSINESS

OUTMANEUVER
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GOVERNMENT PURCHASING, COOPERATIVES, & U.S. COMMUNITIES

» Government requires Three Bid or Solicitation Process

+ Best Value
 Equal Access

» Cooperative purchasing saves money & time

Satisfy the competitive solicitation requirement of public agencies
Invest less time and money in the procurement process

Leveraging the aggregate volume government agencies nationwide
Speeds up the process

aintain quality business partners and practices

» U.S. Communities - A national cooperative purchasing alliance for local
overnments including States, Cities, Counties, Special Districts, Schools,

olleges and Universities & Non-profits.

Website: www.uscommunities.org
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ADVANTAGES OF COOPERATIVE PROCUREMENT

— Agency, Consultant, Contractor / Integrator, Manufacturer, Supplier
« Offer Total Solutions

« Specify, Finance, Integration, Product
« Product & Project Management

« Flexible & Legal Contract Vehicle
« Saves Overall Costs

— No Bid
« Saves Money on Procurement Process

« Speeds up Project Timelines
« Eliminates the Unknown

— Partnerships
« Brings Together the Necessary Partners

GraybaR.



U US.COMMUNITIES

Cooperative Contract Manager Nation’s Largest Cooperative Program

Lead Public Agency Managed Contracts No Cost/ Non-Binding

Public Solicitation Process Best Overall Value

VEY L EIR Y1 V]S Best in Class Vendors




ELIGIBLE AGENCIES

« Over 98,000 eligible agencies can participate

+ Registration & MICPA
« Over 60,000 registered with US Communities

« QOver 17,000 using Graybar's contracts

. EI|g|bIe Agencies Include:
State Agencies, Counties, Cities, Towns and Villages
« Specials Districts: Water, MUD's, Transportation, Airports

« Public and Private Higher Education
« Colleges, Universities, Technical Schools
«  K-12 School Districts, Charter Schools & Other

+ Non-Profits Churches, Education, Hospitals, YMCA & Other




GRAYBAR'S ROLE WITH U.S. COMMUNITIES

One Combined Contract # EV2370

— Valid date February 1, 2018
« S year initial term (with “three” two year extension options)

— Electrical, Lighting, Utility

— Data/Communications, Networking, Wireless, Service Provider, Security

— Comprehensive Service Offering

— Other Related Products & Services

Graybar has a 21 year history with USC
City of Kansas City, Lead Public Agency
Large Breadth of Product - Consistent and competitive pricing

Project & Volume Discounts Available

No contracts to sign, no spend limits, non-binding & best overall value



SERVICES OVERVIEW

« Key areas for services are but not limited to:

« Lighting & LED, Power & Energy, Technology, Networking & Wireless, Security,

Repair
*« Services performed by approved contractors and integrators

« Agency Preferred Companies

«  Graybar suppliers, contractors, integrators

«  Manufacturers Approved Integrators

* Pricing Is based on a Not to Exceed Cost Plus basis.
« Graybar acts as G.C.

«  Sub-Contract and Service Owner Documents recommended

GraybaR.



GRAYBAR SUCCESS STORIES AND CASE STUDIES

Graybar Brings Great Lighting and Energy Savings to the Graybar Helps Bring Intelligent Lighting to the City of Hudson
Raleigh Convention Center

Graybar eBusiness with NC State Univ.
Through U.S. Communities




Open Discussion

Questions & Answers




5" Ave, New York City. Spot

Easter morning 1900

the automobile.

*3se} AJan uaddey ueds uondnusiq

Source: US National Archives.



Disruption can happen very fast...

Easter morning 1913: 5™ Ave, New York City.
Spot the horse.

TH.AVE. EASTERY
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Source: George Grantham Bain Collection.









w29 TRAFFIC MANAGEMENT CENTER

@ TOOLS & RESOURCES

VIDEO WALL

2 rows of ¥ monitors (14 total) connected to the workstations

ITSDCAP E-MAIL RITIS/ ATMS SUNGUIDE/ WAZE/
ITS Data Capture and Constant communication BLUETOOTH Advanced Traffic MDC SYSTEMS GOOGLE MAPS
Performance Management N Regional Integrated Management System \Video Cameras Internet Tools
developed by FIU and FDOT I Transportation Information , . .
; Ny System / Bluetooth System i i '
1 ' " .|"I #: Il

i % ] #

Work Statlon
& monitors, 3 computers and 1 keyboard

DEPARTMENT OF TRANSPORTATION AND PUBLIC WORKS MIAHI*DADE




1§r

war
Adaptive and Transit Signal

Connected Priority

Upgrades to the Bringing Transit to the

traffic signal systems front line In traffic
to fully adaptive management
signal controllers techniques

Communication Mobility

Network Management Al

Taking adantage of Using technology to

streetlights to create manage demand in

a communitcation Time, Space and
network for Smart Mode

Cities Solutions
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Transit)))

Wireless
a bai communications company _ | - " L3 =, NeW York Su bway

The largest in-building DAS network in the world
covering all NYC underground stations with
expansions into the tunnels.

Serves 282 underground stations.

Design, built, operate entire network from 5 base
station hotels to 160 miles of carrier grade fiber
optic cable.

Integrated Access Points throughout each station.
Privately funded with a license that extends to

2038 and covers all current & future commercial
cellular wireless bands as well as unlicensed WiFI
bands.

Supports Transit Apps, Public Safety and Security
requirements for Federal, State and City agencies.



ODbjectives

* Resilient, fault-tolerant
 Leverage fiber for future assets
« Street Infrastructure

* Buildings
« Ubiquitous WiFi
 APPs to promote transit

 Ad-based
« Support NYC Transit Operations
Challenges
« Heat
 Equipment size and orientation
« Alotof RF

o 24x7 Rail Ops with Express Track
(only system in the world)
22 Lines
« 5.7 million dalily riders
« Multiple agencies involved
Cost
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