
 

 

2021 VCC Proposal 1: 
Section 918 In‐Building Emergency Communications Coverage 

918.1 General 

For localities utilizing public safety wireless communications, dedicated infrastructure to accommodate and 

perpetuate continuous in‐building emergency communication equipment to allow emergency public safety 

personnel to send and receive emergency communications shall be provided in new buildings and structures in 

accordance with this section. 

Exceptions: 

1. Buildings of Use Groups A‐5, I‐4, within dwelling units of R‐2, R‐3, R‐4, R‐5, and U. 

2. Buildings of Types IV and V construction without basements, that are not considered unlimited 

area buildings in accordance with Section 507. 

3. Above grade single story buildings of less than 20,000 square feet (1858 m2). 

4. Buildings or leased spaces occupied by federal, state, or local governments, or the contractors 

thereof, with security requirements where the building official has approved an alternative 

method to provide emergency communication equipment for emergency public safety 

personnel. 

5. Where the owner provides technological documentation from a qualified individual that the 

structure or portion thereof does not impede emergency communication signals. 

6. Buildings in localities that do not provide the additional communication equipment required for 

the operation of the system. 

 

918.1.1 Installation 

Where provided, in—building, two‐way emergency responder communication coverage system shall be designed, 

installed and tested in accordance with section 510.4 and 510.5 of the International Fire Code. The building owner 

shall install radiating cable, such as coaxial cable or equivalent. The radiating cable shall be installed in dedicated 

conduits, raceways, plenums, attics, or roofs, compatible for these specific installations as well as other applicable 

provisions of this code. The locality shall be responsible for the installation of any additional communication 

equipment required for the operation of the system. 

 

918.1.2 Operations 

The locality will assume all responsibilities for the operation and maintenance of the emergency communication 

equipment. The building owner shall provide sufficient operational space within the building to allow the locality 

access to and the ability to operate in‐building emergency communication equipment. 

 

918.1.3 Inspection 

In accordance with Section 113.3, all installations shall be inspected prior to concealment. 

 

918.2 Acceptance Test 

Upon completion of installation, after providing reasonable notice to the owner or their representative, 

emergency public safety personnel shall have the right during normal business hours, or other mutually agreed 

upon time, to enter onto the property to conduct field tests to verify that the required level of radio coverage is 

present at no cost to the owner. Any noted deficiencies in the installation of the radiating cable or operational 

space shall be provided in an inspection report to the owner or the owner's representative. 
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Why Emergency Radio Communications 
Enhancement Systems (ERCES)?

Bi-Directional Amplifiers  2019



Two-Way Radio Dead 
Spots for First Responders

ERCES 
and Code Review 

The Issue
The Regulatory 
Response

In an emergency, we depend on First Responders 
to mitigate the problem and help survivors. These 
firefighters, EMTs and law enforcement officers rely 
on two-way radios for communications, especially in 
multi-story buildings when responders can be located 
on different floors while trying to save lives. For that 
reason, radio signals within buildings need to be strong 
to support two-way communications in an emergency 
situation. 

Buildings can weaken the radio signals that First 
Responders rely on to orchestrate emergency 
responses, evacuations, and other life-saving protocols. 
Concrete, glass windows, metal structures, below-grade 
build outs, among others impacting radio propagation 
can cause emergency radio communications to become 
unreliable or drop altogether. 

This is unfortunately a common problem. A 2017 
International Association of Fire Chiefs Survey shows:

›› 98.5% of Fire Departments reported dead spots 
in buildings due to poor radio frequency coverage

›› 56% of First Responders have experienced 
a communications failure within a building during 
an emergency incident within the past 24 months

Codes require an approved level of radio coverage 
in a building which can be achieved by enhancing 
the in-building public radio frequency signal coverage 
with an ERCES (Emergency Radio Communications 
Enhancement Systems) which comprises of a BDA 
(Bi-Directional Amplifier) / Signal Booster and Distributed 
Antenna System (DAS). But not all key stakeholders 
know about the code requirements and are putting 
First Responders at risk when buildings are not 
outfitted with proper radio frequency signal 
coverage. 

This challenge was most famously evident during 
September of 2001 when the World Trade Center 
buildings were brought down in terrorist attacks. 
Because of this the National Institute of Standards 
and Technology (NIST) studied the disaster and 
developed recommendations to improve public safety. 

The NIST WTC investigation was conducted under 
the authority of the National Construction Safety 
Act. The final 2011 NIST WTC report (http://wtc.
nist.gov) published a summary of findings, including 
recommended revisions to current codes, standards, and 
practices to improve public safety. 

In a key conclusion (Recommendation #22), NIST: 

“…recommends the installation, inspection, and 
testing of emergency communications systems, radio 
communications, and associated operating protocols 
to ensure that the systems and protocols: (1) are 
effective for large- scale emergencies in buildings 
with challenging radio frequency propagation 
environments; and (2) can be used to identify, locate, 
and track emergency responders within indoor 
building environments and in the field.”

This resulted in a new section being added to the 
2009 edition of the International Fire Code (IFC) that 
requires all buildings to have approved radio coverage for 
emergency responders within buildings. Approved is a 
defined term in the IFC which means acceptable to the 
fire code official. The 2010 edition of NFPA 72, National 
Fire Alarm and Signaling Code, further defined Two-
Way Radio Communications Enhancement Systems 
requirements for technical coverage and signal strengths 
under Section 24.5.2* 

*These requirements were then relocated from the 2016 Edition 
  of NFPA 72 to NFPA 1221, Section 9.6.
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https://www.nist.gov/topics/disaster-failure-studies/national-construction-safety-team-ncst/advisory-committee
https://www.nist.gov/topics/disaster-failure-studies/national-construction-safety-team-ncst/advisory-committee
https://www.nist.gov/topics/disaster-failure-studies/world-trade-center-disaster-study
https://www.nist.gov/topics/disaster-failure-studies/world-trade-center-disaster-study
https://www.nist.gov/sites/default/files/documents/2017/05/09/WTCRecommendationsStatusTable.pdf


ERCES and Code Updates

The Result

Enhancing in-building radio frequency signal coverage with an Emergency Radio Communication Enhancement 
System (ERCES) comprised of a BDA (Bi-Directional Amplifier) / Signal Booster and Distributed Antenna System 
(DAS) is now a key requirement for buildings. Most current adopted Fire and Building Codes require Emergency 
Responder Radio Signal strength and coverage to be measured in all new and some existing construction. ERCES are 
required by IBC (International Building Code), IFC and NFPA 1. These codes require ERCES to be installed, serviced 
and maintained in accordance with NFPA 1221 and NFPA 72. A snapshot of the current IFC and NFPA Codes include: 

3

1. IFC Section 510 – Emergency 
Responder Radio Coverage

The 2018, 2015, 2012, 2009 editions dictate that all 
new and existing buildings shall have approved radio 
coverage for emergency responders.  Approval is based 
upon the existing coverage levels of the public safety 
communication systems utilized by the jurisdiction 
and measured at the exterior of the building.

The 2018 edition (IFC 510.4.1) requires 95% 
coverage of all areas on each floor of the building 
and the same signal strength as outlined in NFPA. 

In addition, Bi-Directional Amplifier (BDA) components 
must be contained in a NEMA-4 type enclosure. 
Correlating battery backups must be contained 
in a NEMA 3R or higher-rated cabinet (per 2018 edition), 
or a NEMA 4-type cabinet. The system requires 
a battery backup of either 12 hours (2018 edition) 
or 24 hours. Under all system operating conditions, 

isolation must be maintained between the donor 
antenna and all inside antennae and be no less than 
20dB greater than the system gain under all operating 
conditions (2018 edition). It also requires oscillation 
prevention circuitry for the BDA. 

FCC certification is required for the BDA, whose status 
must be monitored by the fire alarm system with 
a supervised communications link. 

IFC requires system designers and lead installation 
personnel to have both a valid FCC-issued General Radio 
Operators License (GROL) and to be certified in-building 
system training by either the equipment manufacturer 
or an approved organization/school. IFC also requires 
inspection and annual testing of ERCES, or whenever 
structural changes occur that could materially change 
the original field performance tests.

Conditions NFPA 1221 Section 9.6 - 2016 Edition
IFC 510 - 2015 Edition 

(2018 Ed. Avail. Oct. 2017)

Antenna Malfunction Applicable - System and BDA Not specifically - AHJ may require

Signal Booster Failure Yes Yes

Low Battery 70% Yes Not specifically - AHJ may require

Loss of Normal A.C. Yes Yes

Failure of Battery Charger Yes Not specifically - AHJ may require

Backup Duration 12 Hours 24 Hours* (12 hours 2018 IFC)

Signal Coverage >=95 dBm (DAQ3.0 2016 Edition) / 90% / 99% >=95 dBm (DAQ3.0) / 95%

Monitoring / Maintenance Yes Yes

Battery Backup Cabinets NEMA4 NEMA4 (NEMA3R 2018 IFC)
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2. NFPA 1221 & 72 – National Fire 
Alarm and Signaling Code

NFPA 1221 Section 9.6 (2016 edition) and NFPA 72 
Section 24.5.2 (2013, 2010 edition) dictates that radio 
coverage shall be provided with 90% floor area 
in general building areas, and 99% floor area in 
critical areas. Critical areas include command centers, 
fire pump rooms, exit stairs and passageways, elevator 
lobbies, standpipe cabinets, sprinkler sectionals, valve 
locations, and other areas specifically identified by an 
Authority Having Jurisdiction (AHJ).   

For signal strength or quality of audio delivered, NFPA 
1221 2016 Edition requires the system to provide 
a Minimum Delivered Audio Quality (DAQ 3.0) and NFPA 
72 requires minimum inbound and outbound signal 
strength of -95 dBm. NFPA requires the system must be 
capable of all radio system frequencies assigned by AHJ.

NFPA includes system component requirements 
stating that signal boosters/BDA units must have FCC 
certification prior to installation and be compatible with 
both analog and digital communications simultaneously 
at time of installation. BDA components should be 
contained in NEMA-4 or 4X type enclosure(s). The 
system requires a battery backup of 12 hours. Isolation 
must be maintained between the donor antenna 
and all internal antennae to ensure non-interference 
and non-degradation of Public Safety Systems. 

A dedicated annunciator panel must be housed within 
the emergency command center to annunciate status 
of any signal booster(s). The monitoring panel must 
provide visual and labeled indications of the following 
for each signal booster: (1) Normal AC power, (2) Signal 
booster trouble, (3) Loss of normal AC power, (4) Failure 
of battery charger, (5) Low-battery capacity and (6) 
Antenna failure. The BDA status must be monitored by 
the fire alarm system via a supervised communications 
link.

3. IBC

IBC Section 916 (2015 edition) and IBC Section 915 
(2012 edition) dictate that radio coverage shall be 
provided in all new buildings in accordance with IFC 
Section 510. 

4. NFPA

NFPA 1 Section 11.10 dictates in all new and existing 
buildings, minimum radio signal strength for fire 
department communications shall be maintained 
at a level determined by the AHJ. Where required 
by the AHJ, two-way radio communication 

enhancement systems shall comply with NFPA 1221.

5. Other

Local Ordinances - Many cities and counties have 
additional ordinances requiring BDA systems. These 
ordinances are defined by the Authority Having 
Jurisdiction (AHJ).  Specifications set by the AHJ are 
required and must be met. 

FCC - FCC rules apply to all radio frequency (RF) emitters 
including BDAs. All BDAs must be FCC certified to be 
legally sold in the USA. Furthermore, all systems must 
be installed in accordance with applicable FCC rules and 
regulations. Similarly, in Canada Industry Canada (IC) 
certification is required.

Performance 
Compliance – UL 2524 

The Newest 
Requirements

Product performance listings and standards were 
only recently introduced for ERCES. Prior to the new 
standards, AHJs, architects, engineers, and building 
owners could not be 100% certain that systems were 
code compliant and whether they would perform 
as claimed by manufacturers. Today, code regulates 
performance standards and listings provide all necessary 
parties the certainty that installed BDA systems 
will provide reliable communications for emergency 
responders. 

UL 2524 for In-building 2-Way Emergency Radio 
Communication Enhancement systems was introduced 
as an Outline of Investigation (OOI) on December 21, 
2017. An OOI is essentially a draft version of a product 
standard. 
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ERCES for AHJs, Architects, 
Engineers, Contractors, 
Building Owners 

The Impact

What does this mean for AHJs?

›› An AHJ’s fundamental requirement is to ensure the 
safety of the population within its jurisdiction. With 
national consensus model codes and installation 
standards that govern the installation, testing and 
maintenance of ERCES and UL 2524 listing for product 
performance in place, it is in the AHJ’s best interest 
to implement these requirements at their local level. 
Not only will this serve their community and safety 
personnel at a higher level, it will also mitigate risk and 
cost of retrofits down the road for the building owners 
once the code and listing has been mandated locally. 

What does this mean for Architects & Engineers?

›› With inevitable changes to jurisdictional requirements 
forthcoming from AHJ’s, Architects and Engineers are 
in a prime position to include forward thinking life-safety 
specifications in their design proposals. Addressing 
code compliant and UL 2524 listed ERCES during the 
design portion of a new build drives inclusion during 
contract and construction phases.

›› Recommending ERCES during the design phase will 
save clients retrofit costs once the standard has been 
recorded

›› With specific knowledge of new code and listing 
requirements, Architects and Engineers can position 
themselves as industry leaders and trusted potential 
partners 

What does this mean for Fire Safety Engineers?

›› As experts in fire safety and standards, Fire Safety 
Engineers are leaned upon by the design team to 
provide best-practice recommendations. By being 
aware of code changes, performance listings and their 
future implications, Fire Safety Engineers help mitigate 
risk and stay ahead of current safety standards.

UL 2524 Timeline

›› December 2017: UL 2524 published as an Outline of 
Investigation

›› December 2017: Product testing begins

›› Spring 2018: Standards Technical Panel (STP) formed 
for US/CAN

›› June – July 2018: UL 2524 proposal balloted

›› August 2018: STP meets to review negative ballots and 
public comments

›› August – October 8: Recirculation of revisions to 
proposal

›› October 2018: Published 1st edition on October 18th

›› January 2019: 2nd edition published - Bi-National 
Standard

UL 2524 covers the products (e.g., repeater, transmitter, 
receiver, signal booster components, external filters, 
and battery charging components) used for ERCES/
BDA systems installed in a location to improve wireless 
communication at that location.  It does not cover 
passive RF components which includes antennas, 
splitters, couplers, coaxial cable and connectors.

UL 2524 addresses the following areas: 

›› Safety (risk of fire and risk of shock) requirements 
– construction and testing

›› Compliance with specific performance requirements 
in accordance with the IFC-2018 and NFPA 1221-2016 
(2019) 

›› Reliability performance requirements applicable 
for life safety systems – construction and testing

›› Product marking and installation documentation

Product assessment is done by an OSHA accredited, 
independent third-party organization and successful 
investigation results in product listing for the purpose.

NOTE: UL 2524 listed products and their certification information can 
be accessed with UL Product iQ™ https://iq.ulprospector.com/info/ 
by using the UL Category Control Number UTMH in the search filter.
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What does this mean for General and Electrical 
Contractors?

›› Both General and Electrical Contractors are expected 
to be familiar with current code and understand how 
future code and product standards affect the life 
span of a building. Including a code compliant and UL 
2524 listed ERCES system ahead of time will save 
construction costs, when compared to making changes 
in the field, or retroactively. 

›› By being aware of national consensus model codes and 
installation standards, and recent product performance 
listing standards and their eventual trickle down to the 
local level, contractors can make sure to partner with 
the right fire safety experts during installation. 

What does this mean for Building Owners or 
Developers?

›› Building Owners/Developers are required to build 
structures that are capable of meeting the mandated 
radio performance criteria in order to receive their 
certificate of occupancy (CO). By including a code- 
compliant and UL 2524 listed system from the earliest 
stages of a project, Builders/Owners can forgo 
unnecessary delays in tenant occupancy and fire safety 
upgrade costs.

›› External and environmental changes can also impact 
the emergency radio performance throughout a 
building’s lifetime, which would need to be amended 
after each year’s inspection. This can be mitigated by 
adding a code-compliant and UL 2524 listed ERCES 
system during the design process. 

›› Safety is a significant selling point to future tenants 
or owners. A more sophisticated life safety system 
will provide not only peace-of-mind, but also minimize 
tenant build-out retrofit costs. 























modern portable radio-based public safety radio systems, the areas covered by a site 
for transmitting and receiving are about the same; this is known as a "balanced path" 
approach to system design. This essentially means that if a portable radio can "hear" 
the system from a given location, the system should also be able to "hear" the portable 
radio when it transmits; the converse of this situation is also true. 

The overall amount of radio coverage provided by a system is expressed in terms of the 
area covered, signal strength in that area, and the reliability of the coverage. 

Area covered is the geographic area where the signal strength of radio signals from a 
system exceeds a certain value. This value is based on two parameters - the 
sensitivity of the receiver in the portable radio (how well the radio can "hear''), and the 
amount of additional margin required in the system to overcome natural and man-made 
obstructions. Margins are also included which take into account how a user carries and 
operates a portable radio. For example, consider one radio site with an antenna on a 
tower, and a radio user with a portable (hand-held) radio at a location near the tower. If 
the user is outside the building, the system design must include enough margin to 
overcome any man-made or natural obstructions (e.g., terrain, foliage, buildings) that 
may interfere with the ability of the signal to reach the portable radio user once it has left 
the tower. If the portable radio user needs to operate from inside the building, the 
system design must also include sufficient margin to penetrate the structure. 

Reliability is the statistical probability that signal strength will exceed a mmrmum 
acceptable value and is expressed in percentages. Public safety radio systems are 
typically designed for 95 percent signal reliability. The usual goal of a public safety 
radio system design is to provide signal strengths exceeding minimum acceptable 
values 95 percent of the time, in 95 percent of locations within the defined service area. 

System designers use computer modeling to predict the radio coverage that a specific 
system design will provide. These sophisticated systems use digitized terrain data, 
digitized land use data, and radio wave propagation models. 

Problem Statement 

As identified in House Joint Resolution 588 (HJ 588), "reliable emergency public radio 
transmissions between those who are within a building and to others outside of 
buildings have been a significant and continuing problem for emergency public safety 
personnel."5 HJ 588 also identified modern construction techniques and materials as a 
contributor to this life safety issue, "modern construction materials and techniques often 
make it more difficult for emergency public safety personnel to communicate with other 
persons within buildings and with other persons outside of buildings because those 
materials and techniques sometimes block or impede the transmission of radio 
signals."6 

5 
Source: Text - House Joint Resolution 588 

6 
Source: Text- House Joint Resolution 588 
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