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ABOUT TELEVATE

Sustainable,
nteroperable

Solutions

Broadband &

Applications -

Land Mobile Information
Radio Technology

To Power Mission Critical
Requirements
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AREAS OF EXPERTISE

LAND MOBILE RADIO STRATEGY AND PLANNING

P25 VoICE & DATA
COVERAGE PLANNING & RF TESTING
NETWORK DESIGN AND IMPLEMENTATION

PROJECT MANAGEMENT AND
OPERATIONS

()
A

GOVERNANCE AND SUSTAINABLE
FUNDING

J J

INTEROPERABLE COMMUNICATIONS

) )

PUBLIC SAFETY APPLICATIONS

BROADBAND SYSTEMS: LTE, WI-F1, 4.9
GHz

BACKHAUL NETWORKS: MICROWAVE &
FIBER

SYSTEM DESIGN AND IMPLEMENTATION

FIRSTNET TRANSITION PLANNING
CAD/AVL, FIELD REPORTING, ROIP
PSAP AND NG9-1-1 ENVIRONMENTS
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* No coverage = no communications / No communication =

lives are at risk
« The extent and quality of coverage is fundamental to Public

Safety
« Service must be reliable - human life and citizen property

could be affected
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Public Safety and Commercial Carrier Coverage Overview

Land Mobile Radio (LMR) is the established coverage and service
reliability standard for public safety

LMR network typically designed to 95% area coverage at 95% reliable
service availablility (3.4 DAQ)
Cannot predict the geographic location of emergency response

LMR coverage is typically designed to deliver coverage to Public Safety agency
defined coverage environments

LMR is not LTE (or 3G), however coverage expectations have been set by
the LMR coverage requirements established by Public Safety

Vast transmit power difference (1/4 watt to 5 watt portable/50 watt mobile) - 16
dB to 27 dB

Commercial carrier networks are not designed to public safety
standards

Network coverage driven by financial and competitive factors

Affected by frequency bands and output power

Will AT&T commitment to Public Safety affect this historical strategy?
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Public Safety and FirstNet (“the Authority and AT&T") need to
regularly communicate coverage requirements and expectations

Commercial carriers must adopt the Public Safety mission critical
coverage mentality and approach

Unlikely that Public Safety will accept less than what they now have from
LMR and other commercial carriers

Public Safety will need to be patient of AT&T as coverage expands

AT&T must stay committed to coverage investments
Continue to keep Public Safety informed with factual coverage data

Public Safety and FirstNet need solutions to monitor and track
coverage and performance

Coverage Collaboration
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FirstNet Built by AT&T - Virginia I0C-1

Buildout over 5-year timeframe
Coverage maps are based on "fine-

tuned” propagation models
The maps are not the best
representation of the user experience
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Statewide Open Signal Crowd Sourced TELMGT‘
AT&T Coverage (All Regions)

VDEM Regional Field Offices

LEGEND
- Light In-Building to Dense In-Building Coverage

U Ve i - Reliable In-Vehicle to Outdoor Coverage
~ EM Region - ._ X - Some Outdoor Coverage to No-Coverage

© 2017 Televate, LLC. All rights reserve d. 9
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Importance of Applications and Usage

Ag X

- Data applications drive bandwidth Z
requirements and affect the pricing plan

an% strategy /_/\/J\/
- Bandwidth varies per application )

+ Email - light throughput
* Maps - medium throughput
* Video - throughput hog

» Changing demand over time =
* Increased user adoption/subscriptions Agency Y vears .Y
 Application proliferation P—

Average Usage Per User

\—\’\/\/\

Jan Feb Mar  Apr May Jun Jul Aug Sep Oct MNov Dec

» Seasonal variations - vacation
communities (Virginia Beach, Lake Anna,
Wintergreen, etc.

* Leveraging data among and between
disciplines

o ;8] R =2} 0o
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The “Bit” and “Byte” Overview

kilobyte KB (Kbyte) 1000 bytes
Megabyte MB (Mbyte) 1000 KB
Gigabyte GB (Gbyte) 1000 MB
Terabyte TB (Thyte) 1000 GB
Petabyte PB (Pbyte) 1000 TB
Exabyte EB (Ebyte) 1000 PB
Zettabyte ZB (Zbyte) 1000 EB

The term “bit rate” is a synonym for data transfer rate (or simply data rate).
A bit (short for binary digit) is the smallest unit of data in a computer. A bit has a single binary value,

either 0 or 1.
The bit rate is the number of bits that are transmitted in a given time period, usually a second.

There are 8 bits in a byte
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Throughout Analysis of Various Public Safety Data Applications Capacity

Public Safety Application Throughput

Text Based NCIC look-ups, RMS entries, Low
Database Lookups | text messages

Geographical Automatic vehicle location,
Information CAD location display
Systems

Preplans, Building Utilities
Layers

Video Traffic, Helicopter, School,
Dashboard, Security,
Helmet/Lapel cams, etc. (varies
in resolution)

Telemetry, AVL Patient and responder
biometrics, offender bracelets

Common Apps & Email: varies depending on
“1 i Desktop Extension content of messages, web
browsing: plug-ins, images,
animation affects throughput
needs




Comparing Commercial
Broadband Data
Performance
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Multiple Performance Dimensions

Public Safety coverage requirements are focused on reliable
communication, where, when, and how we work

Key Coverage Considerations:
Signal Levels - affect in-building, in-vehicle, and on street availability
RF Interference - common frequency at all sites affect performance
Capacity/Congestion - priority and preemption
Data Throughput - application type reliability (text vs. video)
Technology (LTE or 3G) - 4G is better than 3G, and along comes 5G

Frequency Bands - higher frequencies deliver smaller coverage
footprints
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Test Scenario One

* Loudon County, VA
>500 square miles

- Two distinct areas:
- Suburban
* Rural

» Test Configuration:
« Two carriers, standard accounts
- Two Samsung S7s
- Professional data collection tools
* In-Vehicle
« Same server, script, etc. configuration
- Tested over weekend in February 2018
- Automated repeating tests (10s each)
« 20+ hours of testing
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The Basics - Service Availability

- Carrier 2 had substantially
more LTE coverage and the
area with no service was half
the size

» 3G service delivers reduced
performance compared to 4G
* Priority
- Latency (delay)
* Throughput
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Percent Area

100%

95%

90%

85%

80%

75%

70%

In-Vehicle Service Availability

96.0%

81.7%

Carrier 1 Carrier 2

LTE Service m® 3G Service ™ No Service



LTE Coverage Levels

Percent Area

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Coverage Levels

9.3%

4.4%

Carrier 1

B No Service

W Light Indoor

B Outdoor

Heavy Indoor

15.4%

Carrier 2

H In-Vehicle

1.9%
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» Graph shows areas where
both had LTE service

- Imputed coverage based
on in-vehicle data
collection

+ Carrier 2's stronger signal
likely results in more
indoor coverage

» Carrier 2 had 3% more “in-
vehicle” area
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Ping Loss Test

Ping Loss (%)

0.5%

Ping tests “reachability” when 100% o
service is available o8% 1.4%
.6% 2.5%
Comparable performance 96% 6%
between carriers 94%
Service is very reliable < 90% g 7.8% 6.9%
of the time, and unreliable ~ 5 °
2% of the time $ 88
Differentiates “available oo
ice” " F~ Al % 0 88.5%
service” from “usable service s 87.8%
82%
80%
Carrier 1 Carrier 2
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Hypertext Transfer Protocol (HTTP) TELE\AT]‘
Upload Test Results

HTTP Upload Speed (kbps) - Upload tests are more
. 21 o comparable between
carriers

» Carrier 2 provides more
high speed connections

* Carrier 1 provides
slightly more
“broadband” (256 kbps)
reliability

100%

80%

70%

60%

50%

40%

Percent Area

30%

20%

10%

0%

Carrier 1 Carrier 2

m<256 m<1000 m <2000 >=2000
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Rappahannock VA Test Results

- Similar test conducted in
Sept 2018

* Very rural area : ’l :

* Four carriers collected using |
standard smartphones (two . LR P~

presented here) _. +a,
-‘Erh-z-; fidoah ( oy O
N "‘ o

N TAINS
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Scenario Two - Rappahannoc

Service Availability %
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Service Availability and Signal Levels .

ignal Level
Service Availability >ignal Levels

100%
100% 90%
0% 80%
80% 70%
70% 60%
60% 50%
50% 40%
40% 30%
30% 20%
20% 10%
10% 0%
0% Carrier 1 Carrier 2
Carrier 1 Carrier 2 . .
B Poor/Unreliable m Outdoor ® In-Vehicle
W No Service M <50% Service m<100% Service & 100% Service Limited Indoor m Residential Indoor m Commercial Indoor
Less Than Half Of Route Had Service! Where service is available, Carrier 1 is stronger.

- Very little indoor coverage.
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Throughput and Technology

Technology
Download Throughput
gnp Upload Throughput 100%
90%
100% 100% 80%
80% 80% 70%
60% oo%
0
60% 50%
40% 40% 40%
20% 20% 30%
20%
0% 0%
Carrier 1 Carrier 2 Carrier 1 Carrier 2 10%
m 0 kbps m 0 to 768 kbps m 0 kbps 0% , _
m 0 to 256 kbps Carrier 1 Carrier 2
m 768 to 2000 kbps = 2000 to 5000 kbps m 256 to 1000 kbps
m > 5000 kbps 1000 to 2000 kbps m3G mLTE
When carriers had service, Carrier 1 achieved 768/256 far less! Use of 3G a likely culprit!
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Summary

Your results may vary - depends on location, time, use of
priority services
The network you “need” depends on the specifics. What is
more important?

More reliable "broadband” service

More usable service area including more indoor service area
Public Safety requires the best of both worlds

Passive measurements are not enough - testing is required



Data Application Interoperable Platform

Web Landing Page

Agency D Video Feeds

Situational

Awareness App ICAM
= Provider
1 -

© 2017 Televate, LLC. All right:

Agency C Video Feeds

Agency A CAD

TELEVATE

Sample data sharing hub/portal
See www.ncrnet.us for another example

Web Landing Page

&

(22e)

Body-Worn Camera

o

Mobile Camera

P25 Radios

Cellular Devices



http://www.ncrnet.us/

Tabletop Exercises to Define Applications Requirements IELEVATE

Assess cell edge requirements

90% ';r:”t Assess peak & average throughput requirements
|

m Current (2015 responders)
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INTRODUCING OUR BROADBAND TESTING APP

PINPOINT™

+ Agency-crowd sourced Broadband "

Coverage Analysis

Automated Quality of Service Testing
Targeted Data Collection Process
Agency Specific Analysis

Carrier Services Evaluation

0 \,

xcellent

TELEVATE ‘

Get the onyour ¥
carrier’'s coverage
and performance

Televate’s new Pinpoint

platform provides you

with the tools to collect
f is 'S Ver, e

You're in charge: you collect
data where you want, when
you want, and how you want.

PiNPOINT e

Info@televate.com | wwwJlielevatecom | 703-639-4200
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PINPO

Cogg_rage Testing by Televate
= o0

. . y

Viewt ow

- Televate's new Pinpoint platform lets you get the facts on carrier coverage

and performance.

- Perform crowd sourced, self-directed coverage collection with no special
equipment--you only need an Android smartphone and our Pinpoint app.

* You're in charge: you collect data where you want, when you want, and how

you want on an intuitive, easy-to-use interface.
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Pinpoint Overview

Use with any current model Android device
On any carrier network!

Data is automatically uploaded to a secure cloud
service

Collects critical information such as:
Service availability
Device location
Signal strength
Technology type
Network latency
Maximum throughput

Standard maps and reports are created by our
software

34
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How does Pinpoint work?

Step 1: Download our Step 3: Pinpoint's web service Step 4: Televate delivers your
free app processes your data data in a user-friendly format

© 2017 Televate, LLC. All rights reserved. 35
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Reports

7+ Our standard reports include

., B J}"', maps and graphs of:
‘ - Service availability
i “\q ’L - Coverage levels

__ * Throughput (DL and UL)
-.' * Ping loss

- Technology

* Frequency*

Washingtol

We can create custom views of the data including
carrier comparisons, changes over time, and more.

* Whe3r6e available
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Try our Demo!

nye

PINPOINT

Rappahannock County Coverage Test

http://www.televate.com/pinpoint/

37
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TELEVATE

Thank Youl!

RICK BURKE

Partner
703-639-4201
rburke@televate.com

QUESTIONS?72?272777072777
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Public Safety Grade -
Why it Matters
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Public Safety Grade Definition -

* Public Safety Grade (PSG) is a conceptual term that refers
to the expectation of emergency response providers and
practitioners that their equipment and systems will
remain operational during and immediately following a

major natural or manmade disaster on a local, regional,
and nationwide basis.

-NPSTC: Defining Public Safety Grade Systems and Facilities
Public Safety Communications Report

40
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Reference Document

A NPSTC Public Safety Communications Report

The National Public Safety Telecommunications Council is a federation of organizations whose
mission is to improve public safety communications and interoperability
through collaborative leadership.

Defining Public Safety Grade
Systems and Facilities

Final Report 5/22/2014
41
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Who developed the requirements and why

» The NPSTC report considered Public Safety Grade requirements and
recommendations for Land Mobile Radio (LMR) communications sites.

+ Applied to both existing and new LMR sites.

« NPSTC additionally recommended that the NPSBN must be relied upon
and trusted by the public safety community. It must be a Public Safety
Grade network, not a commercial “best effort” network.

42



How Best to Achieve PSG

TELE\ATE‘!

. category |

Radio Site / Cell Site Overlap
Back-Up Power

Power Transfer Switch
Redundant Core & Controllers

Redundant Equipment
Reliable Backhaul

Back-Up Networks
Direct Mode Communications

Neighboring sites provide coverage in the event of site
outage - coverage likely to be affected

Generators (fuel), batteries, UPS - redundant
generators recommended for high risk facilities

The transfer switch is an extremely weak link

Communications system control and management is
fundamental to reliable coverage

Antennas, transmission equipment,

Fiber/Microwave ring design, MPLS (Multi-Protocol
Label Switching), Redundant Telco Central Office

Alternative frequency band networks, satellite phones
Radio-to-Radio, Proximity for cellular (ProSe)

43
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Hurricanes Sandy and Harvey Cellular Outage

* Hurricane Sandy affected 20%
of all commercial wireless cell
sites were out of commission,
some for many weeks leaving
large areas without any form
of cellular communications.

* Hurricane Harvey knocked out
seven of 10 cell towers in the
hardest-hit counties of Texas

* In the state’s biggest city
Houston, 5.1% of cell sites
weren't working, according
to the FCC
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