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Unfortunately, it is common for obstructions to block the signals between the radio towers (or high sites) which broadcast the 
emergency radio signals and the Land-Mobile-Radios (LMRs) used by emergency responders when inside a building. 

problems highlight this issue (NISTIR 8245 updated June 2021). Reliability was ranked among the top three, along with 
usability and interoperability. Respondents cited dead zones as one of the biggest issues they face in emergency situations. 
Dead zones can occur due to geographical interference (e.g., valleys and canyons) and structural interference (e.g., high rise 
buildings, basements, tunnels, and subways).

As LMR network towers are outdoors, signal penetration through challenging radio frequency (RF) environments and building 

connecting over LMRs for vital communications. 

2, and it 

antennas, cabling and electronics, regardless of environmental or construction obstructions. Traditionally, Distributed Antenna 
Systems (DAS) and wideband Bi-Directional Antennas (BDA) solutions have been used to meet public safety communications 
codes and enable emergency responders to talk with the command post and one another. However, the inherent limitations 
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Legacy public safety communications equipment typically uses to send and receive 
signals that are broadcast from the high site. As wideband BDAs are designed to pick up all radio signals within the frequency 

interrupted communication on the two-way radios used by emergency responders. 

Another frequent problem is the  If the uplink gain is set too low, the signal 
won’t reach the high site and communication won’t be established. If the uplink gain is set too high and the signal reaches the 
high site with too much power, this will cause interference for the high site receiver and disrupt communications. To avoid the 
situation, the local Fire Marshal or Authority Having Jurisdiction (AHJ) may require system integrators to create a link budget 

changes in uplink gain settings to the BDA may be used to try and resolve remaining in-building dead spots, which can cause 
operation outside the approved link budget and may lead to degraded communication performance.

Further communication degradation can occur due to  

gain between donor and server antennas. Usually, the process to calculate and set compliant gain values is a complex process 
that requires highly skilled technicians’ on-site RF gear such as signal generators and spectrum analyzers. The full process 
may take two to four hours of work and, if the RF conditions change in the future, this process needs to be re-done. This takes 
constant diligence and can require repeated truck rolls to ensure the system is ready for any emergency.

Also, due to the normal 
Since not all emergency responder systems are created equal, some take longer to adjust to the changes and are slower to restore 

Unfortunately,  — with some taking months — are a common problem due to the type of technology deployed or, 
even worse,  after the system has been deployed.

All of these issues have been addressed in recent innovations in public safety communication systems.
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safety communications systems and the factors that need to be considered when selecting technologies to meet in-building 
code compliance. 

Radios
which encompass LMR bands, cellular bands such as FirstNet, or a combination of both. Unfortunately, not all solutions or 
vendors support all radio types, which limits options. 

Booster Class

meaning it can transmit into unintended or unwanted channels and create unnecessary noise and potential interference with 

lower. This eases system design for simulcast networks and reduces Time Domain Interference (TDI) that may reduce system 
performance. 

Pathway Survivability

of alternative method approved by the AHJ to interpret and enforce local codes. Pathway survivability requirements have 

Battery Backup — There is an extremely important difference between commercial-grade and public safety-grade systems. 

or AHJs may require 24-hour battery backup. In contrast, commercial systems do not require or offer battery backup and 
may be eliminated as a potential public safety system. Many vendors overlook this requirement and lead system integrators 
and property technology managers down a misleading path with their commercial gear. Although not as common, a given 
jurisdiction may also allow for generator-based backup. With this in mind, it’s a good idea to check the requirements carefully, 
or work with a partner that has intimate knowledge of the local codes and local code interpreters. 

NEMA Rating

housings, which add to the cost, size, and complexity of the system. 

Monitoring

is activated. 

Maintenance

something as simple as a cut cable or an unplugged component. When systems are not properly monitored when not in use, 
they may fail in times of an emergency. As a result, some jurisdictions now require system monitoring, enabled by alarms, 
alerts, and reporting. It’s expected over time that monitoring may become a standard requirement. 
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maintenance, and use of emergency services communications systems. Many jurisdictions now 

For a given building to be deemed safe for occupancy, for sale, rent, or lease, it must be inspected and 

free to improvise and interpret. 

Nextivity has introduced a line of public safety solutions that address the issues and concerns that have been expressed by the 
public safety community with disruptive innovations that resolve the technical limitations of legacy equipment traditionally used.

Faster Signal Processing
Faster, hardware-based signal processors are used in these innovative systems in order to process signals in real time. For 
example, these hardware signal processing elements responds to changing signals in less than 1.2 milliseconds which is 
faster than the guard time between transmissions in a P25 digital systems. This makes response instantaneous: one radio 
keys up and sends a signal while the second radio also keys up and sends a signal at almost the same time with the correct 
amount of attenuation or gain, automatically reaching the high site with the correct transmit power. This guarantees that the 
communication channel will be available regardless of when or where the communication needs to be established. 

Built-in Grid Testing

does not perform as expected, the test must be re-scheduled, incrementally increasing the budget assigned for the project 

In contrast, Nextivity’s innovative public safety solutions feature built-in grid test functionality that generates a full signal report, 

delivered in this report has only been available for system integrators prior to the AHJ acceptance test with access to expensive 

two-way radio (walkie-talkie) – an integrator can test the performance of the uplink and downlink channels and generate a visual 

guarantee peak system operation.
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Automatic Calculation and Setting of Isolation Between Donor and Server Antennas 

this parameter take less than a minute and does not require any additional RF measurement tool other than a cell phone with 

that the required isolation target is always met. 

Automatic Calculation and Set of Uplink Transmit Power 
Human error and extensive manpower time are eliminated with automatic calculations of the link budget and setting of uplink 

calculates the necessary uplink transmit power to hit the remote site with the required power level. 

Remote Monitoring and Management

that help ensure the system is operating up to code – without needing a truck roll. 

Antenna 
Positioning

Battery 
Settings

Grid Test
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Cel-Fi QUATRA RED — Public Safety DAS ERCES System 

• Network Unit (NU): 
donor signals are ingested and converted to digital signals for distribution. 

• Coverage Unit (CU): 
converted back to analog RF, boosted, and retransmitted through an antenna to provide coverage. 

• Management Unit (MU): The MU houses the communications capability for the entire system and 

Cel-Fi SOLO RED — Public Safety BDA ERCES System 

appropriate radio signals and frequencies with a no noise guarantee. The system is also modular and compromised of the 
BDA and accessories listed below.  

• Public Safety BDA: This is where the external LMR donor signals are distributed, converted 
back to analog RF, boosted, and retransmitted through an antenna to provide coverage. The BDA 
houses the communications capability for the entire system and facilitates Internet connectivity 

Cel-Fi RED — Additional Public Safety Components for ERCES Systems 

SOLO RED  
Battery Backup Unit 

(BBU)

QUATRA RED  
Battery Backup Unit 

(BBU)

Remote  
Annunciator 

(RA)

Emergency  
Power-Off Switch

(EPO)

Active 
Server Antenna  

(ASA)

• Battery Backup Unit (BBU): 

• Remote Annunciator: 

• Emergency Power-Off Switch (EPO): 

• Active Server Antenna: 
in the system. 

Safer Building 
Coalition’s 2021 

Safe Inside  
Product of the Year. 
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on the needs on site. The head end (NU) takes in the RF donor signal from the high site, digitizes the signal, and distributes it 

unaffected. 

signal is retransmitted) is at full power. This makes the planning process much easier for installers and reduces costs, time 
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FirstNet Bands

Many in the industry think of FirstNet as being limited to Band 14 (700 MHz) when, in fact, AT&T delivers FirstNet service 

-
vice where band 14 is not available. 

Superior Automatic Gain Control  

never seen before in the public safety market. 

in pockets within the system where voice quality may suffer or could result in dead zones with no coverage. Too much gain 
could swamp the network, drowning out either the high site or other neighboring systems. For these reasons, setting gain in 

each other and understand their state of operation, gain can be set automatically by the installer at the touch of a button to 

monitored. So, in the case of any post-installation issues, alarms will be triggered in the cloud and response can be initiated. 

Donor Antenna Intelligence

has an RF donor port for each. This allows each donor antenna to be 
individually optimized and pointed. The challenge with a directional 
antenna is pointing it in the right direction. To exacerbate the problem, 
it’s not always the closest tower or strongest signal that should be 
used. There can be wide variation in the signals from different towers, 
impacted by frequency use, loading, location, power, technology 
version, and many other factors. 

Nextivity solves this through its Antenna Pointing application, which is 

reported, the installer can rotate the antenna 45 degrees and test again. 

best results. 

This approach is very different to other systems currently available in 

metric, as the amount of noise, signal type, or quality is not measured. 



Extensive Filters

particularly within large metro areas or in locations where jurisdictions are bordering each other and therefore use (and want 
to accommodate) resources from both areas. This can lead to complexity at a given site, where a repeater may not support 

saved and instantly reloaded into any new system going into the area. 

The Cel-Fi Difference

Nextivity has been delivering cellular coverage solutions globally for more than 10 years. The requirements from a commercial 
cellular system for switching and gain control are more onerous than that of public safety due to the number of users a 
commercial system has to support. Nextivity has developed best-in-class automatic slot-to-slot gain control, which guarantees 

that enable uninterrupted communications and meet diverse industry 

applications, such as body cameras, drones, and monitoring equipment.

and FirstNet environments and ensure the safety of emergency workers and the citizens they serve. These public safety 
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