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If You Can’t Communicate-
You Can’t Operate!

Chief Paul Maplethorpe, Greater Round Lake FPD



The World of Public Safety Data

• The use of wireless broadband has exploded in the 
last 5-10 years

• Public Safety is no different
• This trend is only going to accelerate

• Cellular Network Data 
Traffic DOUBLES Every 
Year.

• We are Data Driven!



Pope Benedict Debut

St. Peter’s Square:
The Vatican

Only 9 Years Ago It Was Still Uncommon…
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St. Peter’s Square:
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Only 9 Years Ago It Was Still Uncommon…

Look, a Flip Phone!



Pope Benedict Debut

Pope Francis Debut

St. Peter’s Square:
The Vatican

Now, Data and Devices are EVERYWHERE!



Public Safety Data Services

• Private Data Systems
• Low Bandwidth / Low Speed
• Practically Zero Congestion
• High Availability / High Reliability
• Limited Coverage

• Commercial Cellular Data Networks
• High Bandwidth / High Speed
• Normal and Emergency Congestion
• Low to Moderate Availability / Reliability
• Nationwide Coverage



FirstNet Vision
Emergency responders with the first nationwide, high speed, 

wireless broadband network dedicated to Public Safety
The Best of BOTH Worlds.



FirstNet Vision

• High Bandwidth / High Speed
• High Capacity / Low Congestion
• High Availability / High Reliability
• Nationwide Coverage

A Public Safety Network Providing:



Nationwide
Public Safety 
Broadband 

Network 
(FirstNet)



What is FirstNet…

• Dedicated to Public Safety 

• Capacity, Coverage, Reliability

• Public Safety Apps and Data 

• LTE / 4G Technology

• Interoperable, any Device, Anywhere

• NOT a replacement for LMR 



What is FirstNet… 
• Build, Own, Operate Model

• The Vendor will provide the service

• Public Safety will “pay as you go”

• Financially Self-Supporting / Self-
Sufficient

• Strong Governance
• Fair use of the system by all users

• A united voice dealing with the vendor



What is FirstNet… 

• Enabled by the Middle Class Tax Relief and 
Job Creation Act of 2012

• Spectrum
• Dedicated 20MHz to Public Safety Spectrum

• Funding
• $7B – Deployment and Operation

• User Fees

• Covered Leasing Agreements



20172015 2016 2018…

FirstNet Timeline

• The Governor of each state will: 
• Opt-In, Join the Network from FirstNet and the Vendor
• Opt-Out, States build their own network to match National 

Network Standards

Opt-In / Opt-Out



FirstNet RFP Schedule

2019 2020 2021

2016 2017 2018



FirstNet RFP Schedule
• 2016: Vendor Award

• 2017: 

• State Plan / States Opt-In or Opt-Out

• Initial Limited Network Operation

• 20% Band 14 Coverage Target Complete

• 2018:

• 60% Band 14 Coverage Target Complete

• Mission Critical PTT Available

• 50% of potential Public Safety users on the network

• 2019: 80% Band 14 Coverage Target Complete

• 2020:

• 95% Band 14 Coverage Target Complete

• 100% of potential Public Safety users on the network

• 2021: Project 100% complete. 



Choices: Opt-In vs. Opt-Out
• Opt-In

• FirstNet’s vendor builds the 
network, we just use it

• Built to the national specification, 
on their schedule

• Lowest Risk, no upfront costs
• It’s ALL on FirstNet

• “If they build it, we will come?”



Choices: Opt-In vs. Opt-Out
• Opt-Out

• We would procure our own vendor, 
RAN built to national standard. 

• Built under our control
• Approval of FCC and NTIA required
• Highest Risk: What are the upfront 
and/or recurring costs?

• It’s ALL on us!
• “If we build it and they don’t come?”



Choices: FirstNet vs. Commercial
• FirstNet

• No requirement to use FirstNet
• Tailored to Public Safety

• Priority access to Bandwidth & 
Capacity

• Commercial
• Shared System
• Carriers are competing with 
FirstNet by offering Priority Services 



FirstNet Nationwide RFP
(Request for Proposals)

• Released for Bid January 2016
• Responses Due April 2016
• Vendor Award November 2016
• 25 Year Contract
• RFP is for a single nationwide vendor

• Carrier?
• Network Integrator?
• Manufacturer?
• Someone Else?



FirstNet Nationwide RFP
(Request for Proposals)

• RFP was a collaborative process
• Multiple requests for comments

• Illinois’ comments stated our needs and 
requirements for the network

• Illinois’ Phase 2 Data Collection Input

• The most complex Public Safety 
network procurement.

• Years to reach break-even point.



• FirstNet is the largest single Public Safety network 
ever attempted in the US. (and possibly the world)

• Very ambitious in Function, Scope, and Timeline

• By Comparison:
• Modern Aircraft Carrier: $4.5 Billion
• B-2 Bomber Program: $44.75 Billion
• FirstNet Contract Ceiling: $100 Billion

National Project Scope



RFP Structure:

• RFP is based on functional and operational requirements. Design and 
other details are left to the vendor.

• RFP is intended for a single vendor, most likely with subcontractors / 
partners (FirstNet’s intent is “One throat to choke”)

• 500+ pages, plus drawings, tables, etc. 

• RFP Contents:

• RFP Released January 13, 2016. 

• Responses due April 29, 2016

• Anticipated award date, November 1, 2016. 

• 16 Project Objectives include Operations, Financial, Supplying 
Devices & Applications, Network Availability & Capacity, Security, 
Priority, Speed to Market, and others.

• 25 Year total contract length. 

• 5 Year Implementation Phase (This is very aggressive…)

• Minimum Vendor Payments to FirstNet, used for FirstNet’s 
organizational operating expenses, range from $80M/year (year 1) to 
$435M/year (year 25)

• Vendor has connection targets for network adoption by Public 
Safety, missing the target incurs financial penalties.



Proposed Project & Construction Schedule: Contract Award November 1, 
2016 (Not counting any protests, legal actions, etc.)

• 6 Months from award, (est. May 1, 2017)

• State Plans completed and issued

• Initial Network Operations on commercial carrier networks as well as some Band 14.

• Basic, Initial Services such as Applications, Local Control, security, sales, billing, etc. 

• 12 Months from Award, (est. Nov. 1, 2017)

• Network operations must be migrating to Band 14 Spectrum

• Achievement of 20% of Vendor’s proposed Band 14 coverage requirements. 

• Services moving toward FirstNet-specific requirements

• Begin using FirstNet Core & Network

• 24 Months from Award (est. Nov 1, 2018)

• Achievement of 60% of Vendor’s proposed Band 14 coverage requirements

• Vendor must meet 50% of the Public Safety device connections target

• Mission Critical services available, including Mission-Critical PTT and Priority & 
Preemption

• 36 Months (est. Nov 1, 2019)

• Achievement of 80% of the Vendor’s proposed Band 14 coverage requirements

• Enhancement of Mission Critical services

• 48 Months (est. Nov 1, 2020)

• Achievement of 95% of the Vendor’s proposed Band 14 coverage requirements

• Achievement of 100% of the Public Safety Device Connection Target

• 60 Months (est. Nov 1, 2021) 

• Network in full operation

• Achievement of 100% of all contractual targets and goals. 



FirstNet RFP
(Request for Proposals)

• RFP Requirements 16 Objectives!!!!!!
• Coverage
• Capacity
• Security
• Costs
• Sustainment
• Network Management
• Priority & Preemption



FirstNet Phased Buildout

• The network cannot be implemented to 
100% on the first day

• Prioritization of where to build first
• Population Density
• Critical Infrastructure
• Rural, Underserved areas must be 

addressed in all phases



Illinois 
FirstNet 



Illinois FirstNet Outreach
• Website www.firstnet.illinois.gov
• Outreach Efforts 

• County by County Planning 
Workshops 

• Presentations at Public Safety 
Conferences 

• Meet with individual Stakeholders

http://www.firstnet.illinois.gov/


Illinois FirstNet Efforts 

Status
Staffed 

Written Project Plan 

Established a Project 
Identity – Illinois FirstNet 

Created a 120 multi-
discipline/multi-
jurisdictional Stakeholder 
community 

Engaging with Leadership 
including IEMA, CMS, State 
CIO and State CTO

Enough Budget to complete 
our mission t0 Feb 2018

Our Mission
Complete all Statutory 
Requirements 

Education & Outreach

Engage with Federal 
FirstNet 

Distill  needs of our PS 
community

Make a recommendation  
to state leadership about 
whether we should opt in 
or opt out based on the 
proposal FirstNet provides 
us. 

Build Trust

Moving Forward 
January 2016: FirstNet calls each 
SPOC to schedule the 
FirstNet/SPOC Kick-Off Meetings,  

Early 2016: FirstNet will hold a 
Consultation Task Team (CTT) 
Kick-Off Webinar for SPOCs and 
their CTT team(s) and distribute 
the participant packets and 
worksheets to provide background 
and details for this activity. 

First Half of 2016: FirstNet 
participates in at least one 
Governance Body Meeting in each 
State. 

Second Half of 2016: FirstNet 
holds an Executive Consultation 
Meeting with each State



Illinois FirstNet Team Successes 
• Project Duration - 3 Years 

• Project Team - 5 Personnel 

• 13K People Reached through Presentations

• 82 Counties Visited 

• 15 State Agencies Consulted

• Presented FirstNet at 31 State Conferences

• Meetings with Stakeholders 37

• Attended 12 National Conferences 

• 50+ Meetings with Individual Agencies  



December 2015

Illinois FirstNet County Outreach

Purple – Sessions completed
Burgundy – Not yet completed



FirstNet

Technology



Why is FirstNet needed?
• Day to Day Commercial Networks
• Network Congestion.
• Carriers limiting 

bandwidth
Starting to provide limited
priority access to Public 
Safety

• Capacity Dedicated to Public Safety



Why is FirstNet needed?
• In an                  commercial networks can:

• Fail
• Get overloaded
• Starting to provide  

limited priority 
access to Public 
Safety

• Capacity Dedicated to Public Safety

EMERGENCY



Public Safety 
Priority and Preemption

• Priority: 
• How traffic is ranked by 
urgency

• Preemption:
• Lower priority traffic is held in 
queue when required



FirstNet 
Local Control

• Allows us to set Priority Levels
• Priority Levels in real time
• How this will be done is still TBD



What is “LTE”?

• Stands for Long Term Evolution
• Widely used industry standard
• Currently at 4G
• “3GPP” Standards Body
• Well defined “Technology Roadmap”



What is “LTE”?

• Long Term Evolution
• High Capacity / High Efficiency
• Large Bandwidth / Fixed Spectrum
• Increasing Bandwidth with Each New 

Release
• “Carrier Aggregation”



Why LTE



Public Safety Spectrum

Public Safety has nearly the same amount 
of spectrum as a nationwide carrier.

Similar Band Plans Internationally



FirstNet Supports 
Strategic Data Applications 

• Text-Based
• CAD
• Mapping
• Plans
• Wearable
• Video 



Remote View of Fire Behavior



Live Streaming Video from the 
Ambulance to the ER



Remote Access of Dash Camera Video



Remote Access of Dash Camera Video



Video Interoperability



Wearable Technology
Firefighter Safety

• Heart Rate

• EKG

• Respiration

• Temperature



Remote View of Aerial Imagery



Remote View of Aerial Imagery



Remote View of Aerial Imagery



The Future:
Portable Cameras, Sensors and 
Messaging



Emergency Data Communications



Potential Uses of Technology in 
Public Safety are Unlimited.

It all Depends On

• Dependable
• Reliable
• Adequate

http://www.saltustechnologies.com/digiticket/benefits
http://www.saltustechnologies.com/digiticket/benefits


FirstNet LTE Architecture 



MISSION 
CRITICAL 
BLUETOOTH

HIGH 
RESOLUTION

VIDEO CAMERA

ROAMING 
FIRSTNET / 

COMMERCIAL

RUGGED, SEALED
ULTRA-BRIGHT 

DISPLAY

Many RADIOS in 
ONE DEVICE
BAND 14 PUBLIC 
SAFETY LTE
ALL COMMERCIAL 
CARRIER LTE BANDS 
3G EVDO
CDMA
WI-FI 802.11 A/B/G/N
GPS



Network 
Core 

Radio Access 
Network (RAN)

Users & 
Devices



APCO App Store appcomm.org 
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FirstNet

Challenges 



FirstNet Challenges: Cost
• We know our current costs 

• Budgets are tight
• Competitive Pricing is #1
• Network Service and Devices

• Only 5 - 13M Public Safety users
• Building out in Rural areas 

• Luckily, FirstNet legislation supports rural 
users



FirstNet Challenges-Reliability
The majority of cell site outages are 
due to loss of power and data links

• Public safety grade design includes:
• Robust Power systems:

• Generators
• High Capacity Battery

• Diverse cell site links 
• Routing: overhead, underground, RF
• Technology: fiber, coax, microwave, 
telco, optical, satellite



FirstNet Challenges - Resiliency

• Physical Diversity
• Diverse routing of cells
• Geographically distributed processing

• Operational
• Mobile hotspots
• Cells on Wheels (COWs, COLTs, GOATs, 

SOWs)



FirstNet

and 

LMR
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Defining Mission Critical Voice 

• NPSTC produced a 7 page document defining mission critical voice
– http://www.npstc.org/broadband.jsp

• Requirements identified the following:
– Direct or Talk Around Mode (off network communications)
– Push-to-Talk (PTT) w/ low latency
– Full Duplex Voice (commercial/PSTN calls)
– Group Call (one to many)
– Talker Identification
– Emergency Alerting (highest level of priority)
– Audio Quality 

• Definition being used as a reference for standards developments
• No standardized solutions exist today that can meet all of these 

requirements

63

http://www.npstc.org/broadband.jsp


Land Mobile Radio Systems

• Continue to invest in LMR systems!
• Maintain, Upgrade, and Replace

• No standard for Mission Critical PTT over LTE
• Commercial PTT is “Best-Effort”, NOT Mission-

Critical
• No LTE MC-PTT systems have been demonstrated, 

tested, or deployed
• Site Density is an issue



LTE ≠ LMR



Land Mobile Radio Systems
• FirstNet is not planning LMR over LTE 
for the foreseeable future

• LMR is the primary tactical 
communications tool for decades to 
come.

• Different Missions:
• LMR: Mission Critical Voice 
communications

• LTE (FirstNet) Mission Critical Data & 
Video



FirstNet
and

T-Band Radio



T-Band Radio Systems

• UHF Radio Systems 470 MHz - 512 MHz
• “Television-Band”, Unused UHF TV 

Channels
• 11 Urban Areas including Chicago

• Provides relief for crowded spectrum
• Allocated to LMR use in 1971
• Spectrum Congestion is worse today.



T-Band Radio Systems

• Requires Public Safety to Vacate by 2021
• Spectrum is to be Auctioned
• Federal Law to be Enforced by FCC
• Time is Short! Only 6 Years to Go.

•
• Cost(s) impact
• Risks variance
• Require Time 



T Band Radio Systems

Four Possible Options:

• Wait for MC-PTT over FirstNet
• FirstNet may not be ready in time

• Political Lobbying to Change the Law
• Impossible to Predict The Outcome

• Exchange T-Band for other Spectrum
• Not enough spectrum for a one for one 

exchange

• Join Regional or Statewide Trunked Systems
• Different Philosophy



T-Band Radio Systems
• Time is Short!
• 2021 is ONLY Five Years Away

• Planning
• Budgeting
• Procurement
• Implementation

• www.npstc.org/TBand.jsp
• “T-Band Report”

http://www.npstc.org/TBand.jsp


FirstNet
And

NG-911 



FirstNet & NG-911 
Two Parallel Technology Projects

• FirstNet 
• First Responders

• NG-911 
• Our Citizens

How will new technology affect your:
• Field Operations
• Dispatch Centers



NG9-1-1 Video Scenarios
•Solicited recorded video

•Currently MMS (SS7) - .3gp or mp4
•Size: 1MB (30 seconds)
•Requested by CT during voice/text call

•Solicited streaming video
•Facetime and like services P2P only
•Many SIP chat clients – not currently 9-1-1
•BW: 256-384 kb/s (bidirectional)
•Workflow critical

•Unsolicited recorded & real-time video
•MMES/IMS 911 clients limited – real video to 9-1-1
•Most PSAP’s not equipped for video

74



Governance → Policies

•Issues
•Privacy & legal
•Dispatcher training
•Consistency & fairness
•Duration of streams

•Workflows
•Solicited initiated by CT – may forward to surveillance, 
detective, or first responder (coordinated by CAD/CPE)
•Unsolicited initiated by citizen – needs to go directly to 
trained CT/triage (similar model for video relay)

75



FirstNet & NG-911 

• Text to 911 
• Photos and Videos

• Who, What, When?
• Who Decides?



FirstNet

Coverage 
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Focus on Coverage 

Coverage
• Where is reliable 

Coverage 
needed?

• For what level/ 
device types?

• Using what 
potential 
methods? 

Capacity
• How many total 

users?

• What is their 
operational area?

• What type of 
applications do 
they use? 

RAN Design
• Estimated 

number of sites

• Initial cost 
estimate

• Parameters for 
asset data 
collection

78
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LTE Coverage: Device Type Comparison

Vehicular modem

• Like portable vs. mobile LMR radios, different LTE device types will 
have different performances

USB dongle

Example plots from old coverage predictions provided simply for comparison purposes.

79



Voice Coverage vs. Data Coverage

• Is it understandable? 

• Data Rate is variable 
• (High to Low Speed)

• Data Rate is directly related to Signal 
Strength

In building
Handheld
Vehicle

Data Rates vs. Distance
Video
Large Files
Texting



Coverage Design Considerations

81



The Future is Coming 

Start thinking about CHANGES!
• How would you use FirstNet?
• What applications do you use today?
• What applications would you use in the 

future?



For More Information: 

• www.firstnet.Illinois.gov
• Illinois FirstNet Information 

• www.firstnet.gov
• Nationwide Information

• www.publicsafetytools.info
• CASM + Useful Communications 
Information

http://www.firstnet.illinois.gov/
http://www.firstnet.gov/
http://www.publicsafetytools.info/


Questions?  Please Contact:

The Illinois FirstNet Project Office:
217-531-0499
ljbell@ileas.org

• Joe Galvin 
• IL FirstNet Program Lead & SWIC

• Bill Springer 
• IL FirstNet Project System Architect 

• Gary Cochran
• Outreach Specialist

• Bob Evans
• Program Admin / Grant Compliance

• Dan Meseke
• IL FirstNet Data Analyst / CASM SME

• Lori Bell
• IL FirstNet Grant & Logistics 
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