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Connectivity Dependence — 4G World
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Define the Problem

* There are over 5.6 million commercial buildings
in the U.S

* People need to be able call 911 from inside .
those buildings —

* First Responders need to be able communicate
with each other inside and outside buildings

e SBC survey shows that in a large percentage
of buildings critical communication can't
happen
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Feel Safe Inside

Of In-Building
Public Safety
Communications:

The Safer Buildings Coalition is an independent, not for profit organization.

* Mobile 911 Calls Must Get Out with Location Accuracy
* Mobile Mass Notifications Must Get In
* First Responder Communications Must Work

. www.saferbuildings.org i) saren
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Smart City/Campus/Building
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* |oT Sensors & Controls
* Security

e Access Controls

* |IPTV

* Lighting Controls

* Building Automation

* Passive Optical
Network

o WiFi
e Distributed Antenna

Systems — cell, public
- safety, private radio,

paging
. * Voice
e Telemetry
* Any IP-based System




SHIFTING TIMES

Housing Units by Plumbing
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Would you buy a property
without Plumbing?
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80% of calls to 9-1-1 from Mobile

Source - DOT - NHTSA - 2017 National 911 Progress Report
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“Must Do” Drivers
NYC Certificate of Occupancy i

Buildings
° ° CO Number: 3201002347020 I
. This certifies that the premises descr bed neran conforms bs antially fo the approved plans and pec sanc 1o the
requirements of afl awhcablc laws, rule: d regulations for thc and occul (x! os spvchv'* No chany usc pn-cy
shall be made unless & new Cerificate ol Ch_ cupancy is issued T s document copy shall be a: ad-able ‘or soea the
building at all reasonable times.
° ° A. | Borough: Brookiyn Block Number: 01118 Cartificate Type: Temporary
N at I O n W I d e > E X PA N S I O N T Lot Numberis): 27 Effective Date:  07/15/2016
Building identification Number (BIN): 3398156 Expiration Date:  10/13/2016
Building Ty pe.
New

This building is subject to this Bullding Code: 2008 Code

* Building Owners must meet  .|com—————
code and satisfy tenant need ==l s e
for cellular coverage

{(
The FCC estimates

that a one-minute
Improvement in 9-
1-1 dispatch time
could save 10,000

lives each year"

* Public Safety Agencies need to manage costs —
improve capabilities: LTE is less expensive and
more capable (but for now, less reliable)

* FCC Location Accuracy requirements driving
innovation and investment

. . 25)
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Good Bones —The
Foundational Platform

* Pathway (Conduit, Chases, Cores, Raceway)

* Connectivity (Fiber, Fiber, Fiber!,
copper, patch panels)

* Power (Centralized, sustainable, resilient,
reliable, distributed, digital)

* Environmental (Space, Cooling)
» Access (Closets, Demarc, Physical Security)

* Documentation (As-builts, Designs, Current
/ Accurate)

Feel Safe inside
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Planning for the Future
CBRS Private LTE Network

= Tiered Approach

" Incumbents

= Priority Access

= General Authorized Access
= Spectrum Access System (SAS)
= Evolved Packet Core (EPC)
= Radio Access Network (RAN)

= The OnGo Ecosystem & e\
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American Dream
Entertainment & Retail Experience

e @ Public & Private Services P0% cost savings over fiber
01&) ity Dedicated & controlled Flexible deployment options
- DREAM spectrum Mobility support on and off
— 50% less fime to deploy premise
Eil 90% energy and space Foundation for Smart City and
savings of traditional headend loT operations

Public \ Software upgrade 1o 5G Transforming customer ingress
Core Network S Deployed into existing data and egress expserience

4= % center and infrastructure = High capacity broadband

Private

Core Network Regional Local Radio

Edge Devices and Solutions
Data Center Access Network N
— & .
=i A
J MA J MA Farkin Internal Traveler Traffic

E Communicatio Asziztance Managemeant

TEKD nwWiav Syst n

Compute

Safery & Kiozk/Displays Ticket/Access Mabile
Secyrity Systems Experience

=
! M| N

Multi-Service  4G/5G CERS
Baseband Radios Antennas




SHIFTING MINDSETS

* Must Do -> Socially & Technically Conscious “Want to Do”
* Public Safety -> Safety of the Public
* Products & Silos -> Platforms \@

* Internet of Things -> “Social Network of Things”

Social Network of Things—a time when devices and people are connected

through pervasive internet access, a rich web of sensors, advances in artificial
Intelligence, deep APIs and cultural changes — CauselT.Org

Feel Safe inside
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he Future of Public
Safety is Smart

» Smart Cities

> Smart Communities
» Smart Buildings

* |oLST (Internet of Life Saving Things)

* Smart-Enabled Location Accuracy

e Commercial Cellular, Other Mobile Wireless
Services Augment LMR-+

* DAS, Small Cell, CBRS, LAA, other

* NET: Public Safety is not a stand-alone discussion. It is an
integral part of the Safe-Smart Building Opportunity

* Land Mobile Radio

Feel Safe inside 16
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Connectivity Dependence — 4G World

Lifeline systems

Lack of
® ,
pP&gg,{/ ( o And without
h of cellular . + : those lifeline
sites out of
service. LIPS systems:
TRANSFORMATION AND COMMUNICATIONS
INNOVATION IN THE WAKE /IT Ay Man-y~heathcare
OF DEVASTATION faclllnesn:.lere;‘ot
 DISASTEE L open, and people
were unable to travel
Transportation ‘ to those that were.
damage led to Without power for
Lack of transporta- closed ports un- pumps, drinking water
tion limited the fuel able to accept fuel was unavailable and
supply for generators ;mpg:?nts' while wastewater systems
to restore communi- the abllity to move overflowed.
cations. goods and people + m@&nﬂe,e
was disrupted by
; immobilized.
/ losses in power.
TRANSPORTATION WATER
Washed out O Many businesses
— F02dS limited —n% €%'7 were not open, stores
access to % i B VI’ couid not get supplies,
repair water J N and people could
infrastruc- Boigrz often not get to those
ture. that were operational.

N’ http://www.p3.pr.gov/assets/pr-draft-recovery-plan-for-comment-july-9-2018.pdf 17

JMA



http://www.p3.pr.gov/assets/pr-draft-recovery-plan-for-comment-july-9-2018.pdf

,.




Connectivity Dependence — 5G World

Lifeline systems

Smart Grid P Lack of
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And without
those lifeline
systems:

Many heathcare
facilities were not
open, and people
were unable to travel
to those that were.

Emergency
services were
immobilized.

Many businesses
were not open, stores
couid not get supplies,
and people could
often not get to those
that were operational.
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5G Technology Basket

“Its all good but you don’t have to eat everything!”

Expanded, Shared, Dynamic, mmWave
Distributed, User & Control Separation
Massive MIMO, Beam Forming
Applications, APIs

Authentication, Privacy

New Radio (NR), Software, Micro Cells
Low Power, Low Latency, NB-1oT, CAT-M
Slicing, Virtualization, SDN, SON, COTS

Path from 4G (NSA), Coexist with 4G (SA)

© 2019 JMA Wireless. All Rights Reserved.



5G Objectives

e
10000 X more traffic 5 f?
10 - 100 X more devices

User vs. Edge vs. Core

Not just about speed and scale
= Energy/Power
= Availability/Reliability ' _fﬂl Latency

= Cost e
Energy
consumption

= Ease of Deployment

Different users will value different
objectives

3 1 millisecond latency

Capacity
10 Years M2V battery life

IﬂT ultra low cost

90 % less network energy usage

[ ] 10 Gbit/s peak datarates

Builds on 4G infrastructure
100 Mbit/s wherever needed

5-9s availability/reliability

Other fechnology and busmes§ Network Off the Shelf Data Cenfer Software
shifts are concurrently happening Virtualization Hardware and Edge Defined

J MA © 2019 JMA Wireless. All Rights Reserved. 21




Smart City Network Densification
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Small Cells

CONSTRUCTION

Ml

Gabe’s Construction Co.



LTE in Public Safety
Sarer T - -Mobile-

verizon’/ Sprint

* All the major carriers count numerous Public
Safety Agencies as customers

* DRIVERS:
* Applications, Data Capabilities
 COST
e Situational Awareness, Interoperability
* Able to call Civilian and other Agencies
* In-Building Coverage
* FirstNet

* Lines Getting Blurrier — Public Safety not just LMR!
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