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TELEVATE OVERVIEW
PuBLIC SAFETY GRADE (PSG)
WHAT IS PSG?
WHY PSG MATTERS?
COMPARING COMMERCIAL CELLULAR SERVICE
WHY FIELD TESTING MATTERS?

TEST RESULTS ANALYSIS
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ABOUT TELEVATE

Sustainable,
nteroperable

Solutions

Broadband &

Applications -

Land Mobile Information
Radio Technology

To Power Mission Critical
Requirements

3



TELEVATE ’ a

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

FIRSTNET TRANSITION PLANNING
CAD/AVL, FIELD REPORTING, ROIP
PSAP AND NG9-1-1 ENVIRONMENTS

SYSTEM DESIGN AND IMPLEMENTATION




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
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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
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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.




How Best to Achieve PSG
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. 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)
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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




FCC Report (9/21/17) One Day After Hurricane TELE\ATN
Marie Arrives in Puerto Rico

) Percent Cell Sites Out-of-Service By County
* Puerto Rico

e 95.2% of cell sites out of
service o i

* All counties have 75% sites out
of service

e 48 of 78 counties have 100% of
sites out of service

9/21/2017 11:01:12 AM

« US Virgin Islands
¢ 76.6% sites are out of service
« All counties have 60% of sites
out of service

Google

Map data 82017 Google  Terma of Use

1-20 21-40m41-60m61-80m81-100
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Puerto Rico Public Safety Radio

PRPD Radio Communications

O On line and connected O Offline /Equipment Damaged

Online not connected )X Tower Down
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Puerto Rico Public Safety Radio

as of 8-Oct-2017

Hurricane Maria: Puerto Rico Interoperability Capability

e

Channel| Color Location TX Frequency mobile | RX Frequency mobile | TX Frequency Repeater | RX Frequency Repeater | NAC
LE4 RED |MONTE DEL ESTADO 163.2875 168.1125 168.1126 163.2875 $68F
LES BLUE CERRO PUNTA 163.4250 168.4625 168.4625 163.4250 $68F
LE2 BLACK LA SANTA 162.2625 167.2500 167.2500 162.2625 $68F
LE3 El YUNQUE 162.8375 167.7500 167.7500 162.8375 $68F
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The Reality of Public Safety Grade

* Very expensive - adds substantial costs to every site
* Perhaps 50 - 75% or more

» Consumers don't seem to need PSG, makes “return
on investment” for carriers questionable



Comparing Commercial
Broadband Data
Performance
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Multiple Performance Dimensions

- Goal is reliable communication, where, when, and how we
work

» Dimensions:
- Signal
* Interference
» Capacity/Congestion
+ Resources/Channel Provisioning
» Technology (LTE or 3G)
 Others
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Test Scenario

* Suburban U.S. county,
>500 square miles

- Two distinct areas:
- Suburban
* Rural

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

. No Service
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The Basics - Service Availability

In-Vehicle Service Availability

100%

» Carrier 2 had substantially
more LTE coverage and the
area with no service was half
the size 90%

* 3G service may come with
reduced performance
* Priority
- Latency (delay)
» Throughput 75% 81.7%

95%

85%
96.0%

Percent Area

80%

70%
Carrier 1 Carrier 2

18 LTE Service m 3G Service mNo Service



The Basics - Service Availability .

Carrier 1 Carrier 2
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LTE Coverage Levels

Percent Area
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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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LTE Coverage Levels TELEVATE
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Ping Loss Test

Ping Loss (%)
0.5%

Ping tests “reachability” when 100% - 0.6% - 02%
1.4%
1.2%

service is available 8%
.6% 2.5%
Comparable performance 6% Lo
between carriers 94%
Service is very reliable < 90% g 7.8% =
of the time, and unreliable ~ 5 o
2% of the time g ss%
Differentiates “available o
. " 1" 1 n % 0 88.5%
service” from “usable service e 87.8%
82%
80%
Carrier 1 Carrier 2

22 0 m<=20 = <=40 W<=60 W<=80 mW>80
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Hypertext Transfer Protocol (HTTP) TELEme“
Upload Test Results

HTTP Upload Speed (kbps) - Upload tests are more
1% o comparable between
carriers

» Carrier 2 provides more
high speed connections

» Carrier 1 provides
slightly more
“broadband” (256 kbps)
reliability
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HTTP Upload Test Results
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Explaining Performance Difference

Why doesn't Carrier 2
perform better?

It's not interference...

Carrier 2's average
idnterference level better by 2
B

Unlikely it's “congestion”
Data collected on weekend

Ping dela%/ profiles
comparable

Carrier 2 has 50% more LTE
spectrum allocated in
suburban area

26

Resource allocation:

Carrier 2 has higher peak
rates (41.9 Mbps versus 34.0
Mbps)

However....

Carrier 1 allocates 55% more
network resources on
average

Carrier 1 allocates over
100% more resources at
lower signal levels on
average
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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? In this case:

Carrier 1 - More reliable “broadband” service

Carrier 2 - More usable service area including more indoor service
area

Passive measurements are not enough - testing is required



INTRODUCING OUR BROADBAND TESTING APP

PINPOINTT™

+ Agency-sourced Broadband
Coverage Analysis

+ Automated Quality of Service
Testing

» Targeted Data Collection Process
+ Agency Specific Analysis
» Carrier Services Evaluation
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Get the on your
carrier's coverage
and performance

Televate’s new Pinpoint
platform provides you
with the tools to collect
your carrier’'s coverage
and performance.

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

PiINPOIN T .

info@televatecom | www.televatecom | 703-639-4200
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Thank Youl!

RICK BURKE

Partner
703-639-4201
rburke@televate.com

QUESTIONS?72?272777072777
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