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THE PUBLIC SAFETY COMMUNICATIONS 
IMPERATIVE

Public safety communications is at an important 

crossroads. Every day, seemingly, there are 

reports of incidents in which communications 

play a pivotal role in the outcome.

At the height of any emergency, it is paramount 

that first responders can communicate with one 

another “Do they hear me? Can I hear them?”

Yet as clear as this imperative is, the stark reality is 

that public safety communications faces challenges.

By and large, public safety communications is a 

patchwork of incompatible signaling standards, 

and non-aligned spectrum planning. As a 

consequence, a coordinated inter-agency 

response to major incidents is limited, at best.

More important, current public safety 

communications still is very dependent upon 

legacy voice-based land mobile radio (LMR) even 

as today’s mobile communications are 

predominantly high-speed data, Internet protocol 

(IP)-oriented.

To be effective, first responders must be able to 

take advantage of the same mobile data technology 

that is built into commercial cellular networks.

The promise of coordinated, advanced broadband 

public safety communications is the vision of the 

FirstNet1 in the United States; similar initiatives 

are underway in other countries around the 

world. This ambitious, once-in-a-generation 

initiative is to create a new, unified, national 

public safety broadband network (NPSBN) based 

on the 3GPP 4G LTE Band 14 standard.2

The 4G LTE PSBN will handle an array of 

narrowband and broadband applications — voice, 

text, images, video or other high-speed data 

services — all in a highly-mobile environment.

In the United States, the Federal Communications 

Commission (FCC) has allocated 20 MHz of 

bandwidth in 700 MHz Band 14 for FirstNet’s 

exclusive use. FirstNet’s goal is to provide first 

responders with 21st century public safety 

communications tools that will help save lives 

and solve crimes while keeping communities and 

emergency responders safe.

In reality, a unified, LTE-based PSBN is only a 

part of the answer, and will not be the silver 

bullet for all public safety communications 

applications.

Certain applications do not need to be integrated 

into the NPSBN immediately, and some may 

never be.

Whether States opt-in or opt-out to FirstNet, first 

responders will continue relying on existing LMR 

and unlicensed wireless facilities using frequencies 

designated for public safety communications.

LTE and LMR networks can coexist, and 

interoperate, nonetheless.

Narrowband digital LMR operating on VHF and 

UHF frequencies is field-proven in mission-

critical voice communications. But LMR systems 

cannot deliver the high-speed performance to 

support today’s multimedia applications needed 

by public safety agencies. 

A LTE Band 14 network can overlay or 

complement a LMR network so that first 

responders can continue to use their VHF/UHF 

two-way handheld devices for voice communications 
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as they rely on laptops, tablets or smartphones 

for high-speed, low-latency data and video connections.

How Public Safety Agencies Benefit
A combination of legacy LMR, unlicensed 

wireless solutions and LTE Band 14 broadband 

access provides public safety agencies with a 

range of valuable dedicated communications 

resources for improved situational awareness via 

real-time, high-speed transmissions during 

emergencies.

 § Supplemental private LTE Band 14 networks 

can be readily established by State or 

municipal authorities in areas where the 

NPSBN cannot reach or risks congestion in 

high-traffic areas such as stadiums, arenas, 

and airports, or in less-populated suburban 

and rural jurisdictions.

 § Use of existing LMR infrastructure will defer 

major capital investments in handheld and 

vehicle-mounted devices, and associated 

radio infrastructure, for an extended period.

 § Using public safety-designated 4.9 GHz 

frequencies for various point-to-multipoint 

applications such as video surveillance can 

be deployed rapidly and is cost-effective.

 § A variety of point-to-point backhaul 

applications can deliver fiber optic-like 

performance cost-effectively with 

unlicensed radios that operate over long 

distances in line of sight (LOS) and non line 

of sight (NLOS) scenarios.

 § Interoperability between LTE and LMR 

devices can be facilitated through core 

network processing and push-to-talk 

(PTT) functionality.

Introducing The Public Safety Communications 
Applications Toolkit

In this White Paper, we present five deployment 

scenarios that provide public safety agencies with 

an array of wireless capabilities for 

comprehensive public safety communications.

Think of this array as a toolkit from which public 

safety agencies can pick-and-choose for their 

unique situation.

These deployment scenarios include:

 § Supplemental Private LTE Networks,

 § City-wide Video Surveillance on Point-to-

Multipoint (PMP) Microwave Radio,

 § Point-to-Point (PTP) Microwave Radio 

Backhaul,

 § Deployable Communications Platforms, and

 § LMR-LTE Interoperability

1.0 SUPPLEMENTAL PRIVATE LTE NETWORK

A private LTE Band 14 network allows State or 

municipal authorities to operate their own 

secure, reliable PSBN within their operating 

region or city. This way they can control their own 

public safety operations without RF interference 

from nearby radios, or the need to prioritize 

traffic whether carried over a shared private 

network or the commercial cellular network.

A private LTE Band 14 network 

will be supplemental or complementary to the 

LTE Band 14 NPSBN to support a highly mobile 

first responder force.

The NPSBN’s evolved packet core (EPC) is the key 

component to ensure users have a single 
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interoperable, nationwide platform. Essentially, the NPSBN EPC serves as a giant umbrella covering 

all regions of the country to extend its reach. The NPSBN EPC will interface with other State, local and 

federal networks, including emergency call service and the Internet.

It is on this last point that a lot of work will be done to build out State and local private LTE Band 14 

networks that tie into the NPSBN.

A private LTE Band 14 network can help offload critical voice, data and video traffic from the backbone 

much the same way that street-level small cells help to offload data traffic from tower-based 

macrocells on the commercial 

cellular network.

Network Configuration
A private LTE Band 14 network 

has all the same elements as the 

backbone network — 

programmed devices or user 

equipment (UEs), eNodeBs in the 

radio access network (RAN), 

wired or wireless backhaul to the 

NPSBN EPC. The EPC routes 

traffic to and from the backbone 

and private LTE network, and 

manages connections to the 

public Internet. (Diagram 1)

Diagram 1 - Private LTE Network Supplements the National PSBN

How Public Safety Agencies Benefit
 § Common UEs: User devices operating in LTE frequencies used on one network can communicate 

seamlessly in their own network and with those UEs on another network.

 § Special deployments: A private LTE network also could be deployed at specific sites such as 

sports venues, airports, or central public gathering places that the NPSBN may not each.

 § Local control: With a private LTE network, public safety authorities can handle communications better 

within their jurisdiction while better managing local agency manpower and equipment resources.
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 § Traffic prioritization: Critical information can be routed to the NPSBN, as required, rather than 

relying entirely on the NPSBN. This approach reduces the risk that the NPSBN could become 

congested such that critical information may not get through to commanders as an incident unfolds.

2.0 CITY-WIDE VIDEO SURVEILLANCE WITH POINT-TO-MULTIPOINT (PMP) MICROWAVE RADIO

Not all applications need to be carried over a LTE Band 14 network. City-wide video surveillance is a 

prime example.

Whether using bullet cameras or high-definition point-tilt-zoom (PTZ) cameras, the bandwidth 

generated from hundreds of such cameras mounted on light poles or in strategic locations around a 

city could easily overwhelm the 

capacity of the LTE network.

Rather, a reliable, cost-efficient 

solution is a point-to-multipoint 

(PMP) radio system that operates 

in the public safety-designated 4.9 

GHz band3. 

Network Configuration
In this application, the Redline 

Virtual Fiber™ radio system can 

be configured in a point-to-

multipoint (PMP) arrangement 

operating in the 4.9 GHz band. 

(Diagram 2)

Diagram 2 - City-wide Point-to-Multipoint (PMP) Video Surveillance

RDL-3000 XP Edge remote units are collocated with the cameras and communicate with an RDL-3000 

XP Ellipse base station that is connected to the Public Safety command center.

Several base stations may be needed for coverage depending on the jurisdiction, the geography of the 

area, and the number of installed cameras.

Connections from these base stations to the Command Center can be either via cable or a point-to-

point (PTP) microwave radio hop.

VIRTUAL FIBERTM

Command Center

PMP or PTP
@ 4.9 GHz4.9 GHz Base Station

Remote Units
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How Public Safety Agencies Benefit
 § No spectrum costs: The 4.9 GHz frequency band is available to local public safety jurisdictions.

 § Wide area coverage: Only a few RDL-3000 Ellipse base stations are needed to connect to dozens of 

camera sites over a wide area, thus saving capital expenditures.

 § High performance: The RDL-3000 Virtual Fiber™ systems delivers high-speed, low-latency secure 

connections for real-time video feeds.

 § No maintenance: Easy-to-install, high-reliability radios means no special technical skills needed 

to deploy remote units, and zero maintenance costs.

3.0 POINT-TO-POINT (PTP) MICROWAVE RADIO BACKHAUL

Hauling voice and data traffic from a base station installed at a tower or some other structure back to 

the public safety Command Center is generally accomplished via either a copper or fiber optic cable, or 

a point-to-point (PTP) microwave radio operating in licensed or unlicensed bands.

This scenario applies both to a 

LMR base station, and a LTE 

eNodeB.

Where no cable exists to the site, 

a PTP radio system has the 

advantages of lower cost to 

deploy, ease of installation with 

little or no maintenance, and 

over-the-air performance that 

emulates fiber optic cable 

transmission, thus the Virtual 

Fiber™ reference. (Diagram 3)

Network Configuration
In this application, the same 

Redline RDL-3100 XG radio is 

deployed at each end of a hop to 

create a two-way symmetrical 

path between the sites.

Diagram 3 - RDL-3000 Virtual Fiber™ Point-to-Point (PTP) Microwave Radio Backhaul

For many applications, the radios with a built-in antenna have enough gain to transmit high bandwidth 

over a lengthy hop.

Public Safety Command Center

Remote Base Station
(LMR or LTE)

Remote Base Station
(LMR or LTE)

Hub Base Station
(LMR or LTE)

VIRTUAL FIBERTM

PMP or PTP
@ 4.9 - 5.8 GHz
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For longer distances, the radios can be installed with an external parabolic dish antenna.

PTP systems generally operate on a line-of-sight (LOS) basis, but under certain conditions the radios 

still will operate in near line-of-sight (nLOS) or non line-of-sight (NLOS) basis where there is some 

physical encroachment or obstruction in the radio transmission path.

How Public Safety Agencies Benefit
 § PTP options: Depending on the application, data throughput is a function of distance between the 

radios, channel size and available operating frequency bands from TV white space (470-698 MHz) 

to unlicensed 4.9-5.8 GHz.

 § Installation options: Lightweight, compact radio size allows for deployment on existing structures.

 § Flexible radios: Use of the same radio at each end of a microwave hop saves capital expenditures, 

and simplifies installation and activation.

 § High capacity over long distances: Under ideal conditions, the Redline RDL-3100 XG PTP system 

can transport up to 335 Mbps over long distances of 50 miles or more while operating in the 

4.9-5.8 GHz band.

4.0 DEPLOYABLE COMMUNICATIONS PLATFORMS

Public safety authorities often need a 

temporary, transportable 

communications platform that can be 

deployed quickly. Such a platform 

enables high-speed broadband 

communications in unique or unusual 

applications such as large public 

gatherings for a special entertainment 

or sporting event, or in case of an 

emergency where vehicular or 

pedestrian traffic must be re-routed.

Network Configuration 
The Redline RDL-3000 XP, a PMP radio 

system, is the underlying wireless 

communications platform that solves 

the temporary communications 

problem. (Diagram 4)

Diagram 4 - Portable Communications Terminal

YOUR SPEED

Nomadic Radio
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The RDL-3000 XP is a wide-area, rugged, high-

performance wireless broadband system and can 

provide high-speed LOS and NLOS connections 

over long distances between a fixed base station 

and a number of fixed or nomadic remote terminals. 

In this application, the RDL-3000 XP product 

family consists of:

 § The RDL-3000 Ellipse fixed base station in a 

90-degree sector configuration mounted on 

an existing tower or at a Central Command 

location. The Ellipse handles a number of 

fixed and nomadic terminals with a total 

throughput capacity of 186.6 megabits per 

second (Mbps) in the 4.9/5.X GHz unlicensed 

bands.

 § The RAS-Elite nomadic terminal incorporates 

a smart antenna and an industrial radio that 

also operates in the unlicensed 4.9/5.X GHz 

bands. The RAS Elite automatically searches 

for and locks the nearest Ellipse base station.

In addition to the RAS Elite, the temporary 

communications platform also can be equipped 

with a variable message sign (VMS) for conveying 

messages to pedestrian and vehicular traffic, and 

one or more video cameras to monitor the scene.

How Public Safety Agencies Benefit
 § Flexible deployment: This deployable 

platform provides a secure, wireless 

broadband connection from Command 

Centers directly to incident sites, temporary 

field offices, and other semi-permanent 

locations.

 § Easy to install and operate: The RAS-Elite 

is easily transported and can be operated 

by non-technical personnel with no special 

training. When activated, it automatically 

seeks and maintains a reliable, high-speed 

connection with the nearest Ellipse fixed 

base station without the need for antenna 

alignment.

 § High-speed, long distance connections: 

Connections can be made in as little as 

10 seconds at distances up to 10 kilometers 

(6 miles) from the base station.

5.0 LMR-LTE INTEROPERABILITY

Two-way, P25  or TETRA  LMR radios have been 

the mainstay communications device among first 

responders for decades. With an extensive 

infrastructure already in place, LMR 

communications are not likely to be phased out 

for some time.

Certainly, the introduction of LTE Band 14 in 

public safety communications adds a layer of 

enhanced voice, data and video capabilities.

By itself, however, LTE will not replace the legacy 

LMR system, for several reasons.

First, there is the significant cost of replacing 

of well-established LMR systems. Second, and 

perhaps more importantly, first responders 

themselves may be reluctant to give up a tried-

and-true communications system in favor of a 

new, relatively-unproven wireless broadband 

system, at least, for public safety applications.

Nonetheless, steps are underway for migration 

to LTE Band 14.

At the device level, the leading handset 

manufacturers have introduced new models with 

optional features to allow the user to select the 

mode of operation — LMR (VHF/UHF/800 MHz) or 

LTE (700/800 MHz).
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At the network level, a new Redline RDL-6000 LTE Band 14 network solution allows LMR and LTE to 

co-exist and for users on either side to communicate or “interoperate” with each other without 

replacing the existing handsets.

Network Configuration
Users on a regional or municipal 

private LTE network configured 

with RDL-6000 LTE eNodeBs and 

an EPC can communicate with 

their peers on the LMR system 

through a gateway installed in the 

Redline EPC. (Diagram 5)

The voice gateway connects LMR 

base stations with the push-to-

talk (PTT) server and LTE EPC so 

users can talk to each other over 

different UEs.

A PTT server enables 

communications among first 

responders both in simplex or 

broadcast modes.

Diagram 5 - LMR-LTE Interoperability

How Public Safety Agencies Benefit
 § True interoperability: First responders on a private LTE Band 14 network can communicate 

seamlessly with their counterparts on a LMR network. Incident coordination is greatly enhanced, 

and first responder performance is much more effective.

 § Deferred capital expenditures: Saves the costs of mandatory conversion from LMR to LTE UEs and 

radio infrastructure. Migration to LTE can be better planned and coordinated in line with available 

budgets and human resources.
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6.0 PLANNING A COMPREHENSIVE PUBLIC SAFETY BROADBAND NETWORK

The following questionnaire is a guideline to help public safety agencies identify the key parameters for 

planning a robust and reliable PSBN:

 § Access to Spectrum

 £ What frequency bands are available for public safety use such as LTE 700 or 800 MHz?

 § Bandwidth Needs

 £ How much channel bandwidth is available within that spectrum? What are your bandwidth 
requirements, e.g., 5 MHz, 10 MHz, 20 MHz, based on the services you plan to carry on the 
network?

 § Geographic Coverage

 £ How big an area is to be covered (in square miles)? Is the terrain flat or hilly, are there lots of 
trees?

 § Type of Environment

 £ Is the area predominantly urban, suburban or rural? 

 § Number of Users

 £ How many people will be using the system – police, fire, emergency medical services, civil 
defense, homeland security, customs and border protection, national guard, municipal 
services, local utilities, other?

 § User Equipment (UE

 £ What UEs will be used for voice calls? What UEs for data or video communications? How many 
UEs in total are likely to use the system, on average or at peak times?

 § Antenna Locations

 £ Are there existing towers or structures on which to mount the base stations and antennas? Is 
there line-of-sight between towers? How far apart are they? 

 § Backhaul Facilities

 £ Are there existing copper or fiber optic cable facilities available to connect the towers or 
antenna mounting sites to the Command Center? Is a PTP radio system needed?
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ABOUT REDLINE COMMUNICATIONS

Redline Communications is the creator of powerful wide-area wireless networks for the world’s most 
challenging applications and locations. Used by Oil & Gas companies, militaries, municipalities and 
telecom service providers, Redline’s powerful and versatile networks securely and reliably deliver voice, 
data, M2M and video communications for mission-critical applications. 

CONCLUSION

In Public Safety Communications, no one solution fits all requirements.

The introduction of the LTE Band 14 for public safety broadband networks clearly advances the 

capabilities of public safety agencies to communicate in multimedia (voice, text, data video) mode, over 

high-speed, low-latency secure wireless connections.

But LTE is not the whole solution.

Legacy, voice-based LMR still has a lot of life and remains a mainstay among many public safety agencies.

The question is how to make LTE and LMR coexist and interoperate efficiently and cost-effectively the 

public safety agencies’ advantage.

At the same time, both designated and unlicensed frequency bands offer ways of extending the 

operational reach of public safety networks while conserving an agency’s capital expenditures and 

reducing operating expense.

Redline’s Public Safety Communications Application Toolbox provides any public safety agency with the 

opportunity to select the communications platform that best suits its particular needs with a secure, 

reliable, high-performance communications platform, available at the lowest total cost of ownership.

1The Middle Class Tax Relief and Job Creation Act of 2012 created the First Responder Network Authority (FirstNet) as an independent authority within NTIA 
to provide emergency responders with the first nationwide, high-speed, broadband network dedicated to public safety.

23rd Generation Partnership Project (3GPP) is a collaborative project aimed at developing globally acceptable specifications for third generation (3G) mobile 
systems. The technical specifications and reports produced by 3GPP are crafted for 3G mobile systems based on evolved GSM core networks. 3GPP 
specifications also cover W-CDMA (Wideband Code Division Multiple Access), LTE (3GPP Long Term Evolution), LTE-Advanced, Europe’s UMTS (Universal 
Mobile Telecommunications System), and Japan’s FOMA (Freedom of Mobile Multimedia Access) networks.

3 In the U.S., the Federal Communications Commission (FCC) set aside 50 megahetz in the 4940-4990 MHz band for fixed and mobile services, and designated 
this band for public safety use. Similarly, other frequencies are designated for public safety use.
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