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Key Considerations for Public
Safety Entities

« Operational Considerations T?
1

« Coverage and Capacity A
« Applications '

« Service Plans and Pricing

* Integration with LMR Networks




Operational Issues

How are you using broadband
todaye

What unmet needs are there?

Review available apps and consider
benefit
Expanded use of broadband should
Improve support of your mission
Fully incorporating broadband may
require updates to:

o Governance;

o SOPs;

o Training and usage scenarios




Coverage Requirements Considerations

« Public safety requires service nearly
everywhere

« Cellular coverage is not available
everywhere

« Commercial coverage predictions are
not based on public safety criteria

« Carriers use different cell sites, resulting in
differing areas of strengths and
weaknesses

 Deployable units are needed



Coverage Requirements Development

« Agencies need to identify critical coverage areas
o Typical and occasional usage areas
o High density usage areas
o Specify handheld, vehicular and in-building usage

« Meet with all stakeholder groups

« |dentify critical facilities that must be covered

« Perform your own assessment of carrier’s coverage
o Informal
o Formal measurements

e Meet with the carriers to determine their build-out
plans



Complex factors — carriers
can be strong in some
areas, weak in others

Analysis Tools

Carrier Maps

User Experience
Crowd Sourced Data

Field Measurements and
Testing

o Carrier meetings

O
O
O
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Evaluate Carrier Maps

Compare marketing maps of
carriers

Inexpensive analysis method

Issues

o Maps generally optimistic (show few
uncovered areqs)

o Maps represent outdoor coverage (not
indoor/in-vehicle)

o Provides a good “first pass” of coverage
differences

Invite carriers to present and discuss
detailed system coverage within
your community

Carrier B



Available Real-World Data

Apps/services available that
collect signal and
performance data

Provide real-world coverage
for multiple carriers

Issues

o Collection method (same?)

No data in many rural areas

Areas without service not identified
Terms of use restrict “commercial” use

Limited coverage and service data
available
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Simple and inexpensive to collect

User Experience Analysis

Informal surveys highlighting

areas served/unserved by each

carrier

Make sure comparing “apples-

to-apples” (indoor, in-vehicle,
outdoor)

Issues:

O
@)
O

Difficult to identify specific areas
Relies on recollection

Little experience with multiple
carriers (generally agencies use
one)

Steps:
a) Stakeholder group meetings

b) Using carrier-provided maps and real-
world data elements in previous step
as a “baseline,” identify current
coverage or coverage gaps for each
provider based on user experience

a) Note areas without in-vehicle or
indoor coverage per user
experience

c) Add polygons to Google Earth
depicting additional gaps (beyond
those depicted in carrier maps)



Network Testing

Optional step if fime and
budget allow

Using off-the-shelf devices, test
the carrier networks
o The way your users will use the network
o Inthe locations they will use it
Issues
o Added cost
o Time-consuming
Request free devices from the
carriers and test coverage and
performance

o Develop a test process and script
o Document and present findings

100%
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LTE Signal Strength for Carrier 1 and Carrier 2

Carrier 1

m Unrelizble Service g Outdoor Service

| In-VehicleService ® In-Building Service
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Coverage Assessment Example

LTE Coverage Levels*
100%
o 19.3%
80%
c 70%
g
< 60%
e 50%
)
© 40%
9]
~ 30%
20%
e 4.4%
0%
Carrier 1 Carrier 2
B No Service H Outdoor
B In-Vehicle m Light Indoor

m Heavy Indoor

1.9%

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”
ared

*Data from the Televate Coverage App 11



Coverage Evaluation Summary

Which carrier covers

gl crifical areas I R
TOdOyg Critical Areas

Which carrier covers e

more of your operational  [mEcovesee

area overall foday? Coign

Which carrier commits fo ~ foeises
serving critical and

important areas in the

futuree
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Importance of Applications and Usage

Agency .Y Years .Y

- Data applications drive -
bandwidth requirements and 2

affect the pricing plan and //\/\/\/
strategy :

« Bandwidth varies per

application .
o Email - light throughput d
o Maps-medium throughput
o Video - throughput hog Agency Y Yers .Y

Average of

« Changing demand over time

o Increased user adoption/subscriptions
o Application proliferation

Average Usage Per User
« Seasonal variations — vacation

communities (Virginia Beach,

LOke Anngl Win-l-ergreen, e-I-C.) Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

G
B

o ] I - 00
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Emergency Management Apps

Real-time Video (HD) -
HAZMAT Databases

GPS/ Mapping/ Location-Based Services
(LBS) —
Incident Command System (ICS) |
Applications

Training Applications

Automated First Responder ID Solutions B
Information Resources, Guidebooks &

Protocols

Voice

PTT

Citizen Alerting / Notifications
eMail (no attachments)

Text messaging

X |



Emergency Medical Services Apps

Real-time Video (HD)
HAZMAT Databases
Telemedicine
Biotelemetry

GPS/ Mapping/ Location-Based Services (LBS)
Incident Command System (ICS) Applications
Training Applications

Automated First Responder ID Solutions
Information Resources, Guidebooks &
Protocols

Drug reference guides

Voice

PTT

Event logging

eMail (no attachments)
Text messaging

!



Fire Services Applications

Real-time Video (HD)

HAZMAT Databases

Building Schematics

Information sharing and analytic tools

GPS/ Mapping/ Location-Based Services (LBS)

Incident Command System (ICS) Applications —
Training Applications

Information Resources, Guidebooks & Protocols
Vehicle Extraction Guide Application

Pump and Hydrant Flow Calculator

Wildfire Prediction Tools

Voice

PTT

Field Reporting

eMail (no attachments)
Text messaging

]
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Law Enforcement Applications

Data Application Examples Data
Throughput

Real-time Video (HD) —

GPS/ Mapping/ Location-Based Services
(LBS)

Automatic License Plate Readers
Mobile Fingerprint Scanning

Facial Recognition Software

Crime mapping

Investigative / Evidence Gathering

1
|

Voice

PTT |
Citizen Alerting / Notifications

eMail (no attachments)
Text messaging
Field Reporting
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Common First Responder Apps

Emergency Management

Emergency Medical

Fire

Law Enforcement

Incident Command System (ICS) Applications

Incident Command System (ICS) Applications

Incident Command System (ICS) Applications

Incident Command System (ICS) Applications

Real-time Video

Real-time Video

Real-time Video

Real-time Video

GPS/ Mapping/ Location-based Services (LBS)

GPS/ Mapping/ Location-based Services (LBS)

GPS/ Mapping/ Location-based Services (LBS)

GPS/ Mapping/ Location-based Services (LBS)

Automated First Responder ID Solutions

Telemedicine

Building Schematics

Crime mapping

Training Applications

Biotelemetry

Vehicle Extraction Guide Applications

Automatic License Plate Readers

Information Resources, Guidebooks & Protocols

EMS Guidebook

Field Reporting

Facial Recognition Software

HAZMAT Databases

Event Logging

Pump and Hydrant Flow Calculators

Mobile Fingerprint Scanning

Citizen Alerting / Notifications

Drug Reference Guide

Information sharing and analytic tools

Field Reporting

Automated First Responder ID Solutions

Wildfire Prediction Tools

Investigative / Evidence Gathering

Training Applications

Automated First Responder ID Solutions

Automated First Responder ID Solutions

Information Resources, Guidebooks & Protocols

Training Applications

Training Applications

HAZMAT Databases

Information Resources, Guidebooks & Protocols

Information Resources, Guidebooks & Protocols

HAZMAT Databases

HAZMAT Databases
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Pricing and Plan Concepts

Number of lines
Usage: Voice, Text, and Data
Unlimited vs. Usage Based (including pooling usage among users)
Feature Phone, Smartphone (with voice) versus Data-Only Devices
Tethering/Hotspot
Subsidized Full Cost Device Models Device vs. Purchased
Additional Features:

o Priority (for Extended Primary users)

o Push-to-talk (PTT)

o Device Management
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Mobile Hotspot and Tethering Option

e Unlimited plans offer the option of Mobile Hotspot and Tethering
* Mobile Hotspot permits the phone to act as a Wi-Fi hotspot

e Tethering uses the phone as a broadband modem

e Can generate substantially more usage

20



Pooled Vs. Unlimited Plans

Pooled Plan Unlimited Plan
“Pools” usage among . No usage-based charges
multiple devices in your , ) !
account « May still be a “threshold
Di.fferen’r usage tiers (in where additional action
Gigabytes) OCCUrs

Exceeding fotal limit results in Generally more effective

additional charges Hh h
Using less than pooled WITH hedvy=Use Ut

amount results in paying for « Devicesin some unlimited
unused data p|C|nS are
Can be more cost effective included/subsidized

with more limited use

2]



Pricing Comparison

Plan Description Contract 1 Contract 2 Contract 3 Contract 4 Contract 5
Smartphone: 2 GB pooled data $28.5 first, then $19 $39.99 $29.95 $50.83 $21.47
Smartphone: 5 GB pooled data $41 first, then $19 $39.99 $38.02 $50.83 $33.89
Smartphone: Unlimited data with $60.00 $49.99 $57.61 $59.48 $33.89
tethering

Smartphone: Unlimited data - no $50.00 $39.99 $46.08 $50.83 $33.89
tethering

Data Only Device: Unlimited $40.00 $36.99 $42.63 $42.92 $39.53
Data Only Device: 2 GB pooled data $21.50 $25.99 $42.63 $42.92 $15.82
Data Only Device: 5 GB pooled data $34.00 $32.99 $42.63 $42.92 $39.53

« Many different options and contracts are
available

« A variety of plans are also available:
o Unlimited
o Pooled with different data limits
o Smartphone or Data-Only
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Example Pricing Model

Description Input
SMARTPHONES

D1. Pooled Plan: Number of smartphones on pooled data plan (# of lines) 500 Users

D2. Pooled Plan: Monthly Data Limit (total for group) 1000 GB

D3. Pooled Plan: Number of lines from Q1 with smartphones purchased with 2-year serviice commitment 300 Devices

D4. Unlimited Plan: Number of smartphones/lines on unlimited plan - with tethering/hotspot 50 Users

D5. Unlimited Plan: Number of smartphones/lines on unlimited plan - NO tethering/hotspot 10 Users

DATA DEVICES (HotSpot, USB Modem or Embedded Modem)

D6. Pooled Plan: Number of data devices on pooled data plan (# of lines) 170 Users
D7. Pooled Plan: Monthly Data Limit (total for group) 500 GB
D8. Pooled Plan: Number of lines from Q6 with data devices purchased with 2-year service commitment 170 Devices
D9. Unlimited Plan: Number of data devices/lines on unlimited plan 20 Users
D10. ADTM: Number of Extended Primary users with AT&T Dynamic Traffic Management 2 Users

| Contractl _ Contract2 __ Contract3 __ Contract4 __ Contract5
Total Monthly Cost $ 29,116 $ 36958 $ 38,166 $ 44,767 $ 34,976

« Enter number of users for each plan and
category

« Model automatically compares costs of
available contracts
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Contract Options Today in VA

VITA recently negotiated a contract with AT&T for FirstNet
services for the Commonwealth

Fairfax County Schools has a FirstNet/AT&T service contract

Verizon and Sprint also have contracts for smartphone and
broadband data plans negotiated with VITA

Other contract vehicles:
o National Association of State Procurement Officers (NASPO)
o NPPGov (Cooperative Purchasing Organization)
o General Services Administration’s (GSA) Schedule 70

Your jurisdiction/agency can negotiate an independent
contract

24



Usage Analysis

Smartphone Usage Per User

R . Average
(Excel analysis) oo Use Per
o Create Pivot Table of Data
o Filter: Smartphone v 14
o Rows: Bill Date m -00286x 108860,
o Columns: % 7 Valves
Usage (Average) ) ’ Toum Usaga 6B
Usage (Sum) 250 countof
Wireless Number (Count) - N Menguct
Shows usage, devices, and 0 e
usage per user over time &

Example: Usage per user D .
grOW|ng Gnd nOW O-I- ].4 GB per Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

month
Sample Data
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Collecting Data for Anlaysis

Collect monthly usage data, per line (phone number) for
last 12 to 24 months in spreadsheet form with columns:

o Wireless Number

o Device Type (smartphone, data-only)

o Biling Cycle (Month)

o Data Usage (in GB)
Options to secure data:

e gopsul’r your carrier’'s administrative portal to pull monthly usage
ata

o Orrequest data from your salesperson

Each row represents unique device for a uniqgue month for
all devices over 12- to 24-month period

26



Understanding Your Agency’s Usage

Using actual monthly -
usage data K

First look at overall \/\/\/
average usage per user 3
Sample data shows

fluctuating usage (fotal i, _—
usage is 2000 GB) —

o Smartphones: 0.7 to 1.3 GB )
o Data-Only: 3to 3.6 GB 1 _/\f_/\/
Apply 20% bufter:

o Phones: 1.6 GB
o Data-Only: 4.3 GB
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Analyzing Usage

Look at seasonal user
and usage effects

Add linear frend line to
see general growth of
usage per user and
number of users

o Helps with budgeting and
forecasting

o Helps forecast when
changes to plan may
become necessary

o Recognizes how seasonality
of usage could affect cost

Ageny .Y
Count.. Averageof
100

90

2016 2017

N 1 .2

30

25

r User (GB)

@
Average Usage Pe

10 weeseeee Linear (AirCard - Average of )
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Analyzing Planned Changes

« Number of Users

o ANy major expansion in
smartphone deployment?
Factor additional usage
based on average usage
per user

o Expansion in data-only
deploymente Apply
average usage fto those
users and add to total

 Usage Per User Changes

o New Apps

o Tethering

Usage From New Apps:

o ldeally: Measure typical usage
over a sample month from pilot

o Actual amounts will vary on actual
content of apps, but some ROM
estimates per month per user:

«  Adding CAD?2 + 200 MB
Adding ePCR? + 200 MB
Adding RMS?2 + 200 MB
Adding Video? Add 1GB per hour
Adding file sharinge Add 1 GB
Adding email (MDT)e Add 1GB

Usage from tethering: Add
usage to equate to typical
data-only user (on order of 4
to 10 GB per month)
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Pooled versus Unlimited - Breakeven

The point where pooled plans
become more expensive than - Pooled Usage Plan Size (Total GB)
unlimited plans (in usage)
Depends on cost per gigabyte

[ 5 | 50 ] 100 | 500 | 1000

Breakeve

n with

o Gets cheaper the larger the pool of Gigabytes — .
need more usage to breakeven versus unlimited Tethering N/A 5.0 5.3 5.5 5.7

plans Breakeve
Breakeven dependent on n without
mu|‘|'|p|e factors Tethering 2.5 2.6 2.8 2.9 3.0
o Actual usage Data-
o Usage “buffer” needed Only 23 4.0 4.4 4.7 4.9

o Istethering included in unlimited plan?
Usage above these levels resulis
in cheaper unlimited plans NAPSO FirstNet Per User Breakeven

Tethering lower due to $10 per Usage (in GB)
month higher cost
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How Can You Control Costs? |

Usage Policies

o Manage access to internet?
(applications, specific sites)

o Restrict Video Usage?

o Configure devices to leverage Wi-Fi,
prefer wi-fi connectionse

o Control via applications (e.g., MDM or
content filtering) or SOPs?¢

Keep an eye on high use,
usage trends, growth in user
base

Find other cost-saving
benefits to broadband
communications

Consider pooled account
migration or unlimited
accounts for certain user
groups

Priority modifications

o If caps exist based on prioritized
data, consider limiting priority to
“must have” applications.

o E.G., do not prioritized video
traffic, OS updates, and other
“data hogs”

Consolidate devices

o Tethering off smartphone in lieu of
dedicated data-only device

o Only adds $10 on some plans

31



LMR-LTE Integration

Cellular PTT Applications can:

o Extend access to your Land Mobile Radio (LMR) system beyond its existing
coverage area

o Connect a broad variety of users to first responders and group
communications without the need to carry a radio

What are the pros and cons of the different solutionse

What's the best way to connect cellular PTT users to my LMR system?e

What are the cost factors and what is the potential savings?

A structured Test Plan and Cost Model can help you choose the best solution

Cellular PTT Solution Features Results/Score
Solution 1 Solution 2 Solution 3
Baseline Voice Quality
Group Call and Talker ID
Late Join
Group Management
Broadcast Groups
Pre-Emption
Presence States
Location Services
Conference Calls
WiFi Support
Dispatch Console Support
LMR Integration Support 32



How to Assess and Optimize Your
PSBB Service

Perform a needs assessment

Evaluate Applications

Develop a pilot project

Get sample devices to check coverage

Investigate procurement vehicles and pricing
plans

Should you switch from current provider?
o Which offering will better meet your needs?
o What are the cost implications of switching?
o Interoperability concerns?

Develop a transition plan and ongoing budget

The plan is unique for each agency
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Questions?

Dominick Arcuri, P.E., PMP, SMC, ENP
darcuri@televate.com
804-986-7884
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