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Agenda

•Overview of Public Safety Radio Systems

•Introduction to the ERCES / BDA Solution

•Code Requirements – IBC, IFC, NFPA 72, NFPA 1221 

•UL 2524 Standard and UL Listing Requirements

•Avoiding Interference & Assuring Code Compliance

•FCC Registration Requirements

•Review of AHJ Specification

•How to Inspect and Certify a BDA / ERCES System

•Compliance Assurance
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ERCES / BDA Systems / Public Safety DAS 
Introduction to Emergency Responder Communication Enhancement Systems 
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Reliable radio 
coverage is not 

a luxury. 

It is a necessity.

Lives Depend 
Upon It!
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Two-Way Radio Communications

DIRECT Radio to Radio or “Simplex” Radio 
Communications where radios “talk” directly and 
there is no need for a central radio site.

Advantage: Simple and Reliable for short-range

Disadvantage: Short-range; only acceptable for 
smaller buildings

REPEATED or “Duplex” frequency systems where 
all communications go through the repeater site. All 
transmissions are received & rebroadcasted with 
higher power by the repeater.

Advantage: Good radio coverage over wide area 
Disadvantage: Radio signals must reach repeater 
site to work  

RADIO 
REPEATER 

SITE
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Emergency Responder Communication 
Enhancement Systems (ERCES) 
• Bi-Directional Amplifier Systems
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BDA System Components
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Typical RF Site Survey = 20 Equal Grids

• Surveys are done by an FCC 
GROL-certified technicians. 

• Minimum 20 readings per floor.
• Test all critical areas. 
• Report submitted to AHJ.
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Minimum Inbound / Outbound Signal Strength

-85dBm is the inbound signal strength, and 13 dB is the signal strength difference (47 dBm – 34 dBm) 

The outbound signal strength, in this example, would only be -98 dBm (-85 dBm – 13 dB), which does not meet code. 

10

NFPA 1221 2016 Edition

Delivered Audio Quality

Signal strength is quantified by measuring signal with 
spectrum analyzer at -95 dBm (which leaves 15 dB margin 
in case of adverse conditions). 

Radios will receive signals as weak as -120 dBm +/- 3dB

Biggest issue with DAQ testing 3.0 (in perfect conditions vs. 
real life conditions) is that communication may fail in 
borderline conditions.  
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RF Propagation Study & Riser Diagram
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• DESIGN documents are submitted to the electrical engineer and/or architect and 
then to the AHJ for review & approval.

• PERMIT for installation of a BDA system is obtained by the BDA vendor, as 
required by the AHJ.

• INSTALL  Electrical Contractor installs cable, connects power, and the Fire Alarm 
Technician makes connections to the fire alarm system. Engineered Systems 
Integrator installs the antennas, terminations and other RF components. 

• TEST ERCES Systems Integrator commissions, tests and documents the system 
in accordance with NFPA specifications.

• FINAL REPORT  is submitted to the AHJ along with a request for inspection.

• INSPECT AHJ inspects the system and does several radio checks from different 
parts of the building and all critical areas.

• COMPLIANCE AHJ signs off on the system and provides a compliance certificate.

Typical Deployment Process
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Code Requirements 
Codes & Standards for Emergency Responder Communication Enhancement Systems 

14

Code Requirements

NFPA 1, 101
NFPA 72

NFPA 1221
NFPA 1225

IBC 916 / 918
IEBC

IFC 510
IFC 907 

IFC 1103.2

State & LocalFederal

13
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Pennsylvania ERCES Codes & Standards

NFPA 72 2016 Edition 
24.9* Two-Way Radio Communications 
Enhancement Systems.
(References NFPA 1221 Chapter 9.6)

2018 International Building Code – 918.1 Emergency responder radio coverage shall be provided in all new 
buildings in accordance with Section 510 of the International Fire Code

2018 International Fire Code
Adopted only to the extent referenced in Chapter 35 of the International Building Code 2018
510.1 Emergency responder radio coverage in new buildings 
510.2 Emergency responder radio coverage in existing buildings Existing buildings shall be provided with 
approved radio coverage for emergency responders as required in Chapter 11
510.3 Permit required
510.4 Technical requirements 
510.5 Installation requirements 
510.6 Maintenance Requirements 

NFPA 1221 2016  
9.6 Two-Way Radio Communications Enhancement Systems.
9.6.1 General
9.6.2 Pathway Survivability 
9.6.3 Lightning Protection 
9.6.4 Testing Requirements 
9.6.5 Non-Interference and Non-Public Safety System Degradation 
9.6.6 Approval and Permit 
9.6.7 Radio Coverage (99% Critical Areas; 90% General Areas) 
9.6.8 Signal Strength Inbound/Outbound DAQ >=3.0 analog or digital 
9.6.9 Donor Antenna Isolation >20 dB above system gain 
9.6.10 System Radio Frequencies 
9.6.11 System Components 
9.6.12 Power Supplies 
9.6.13 System Monitoring 
9.6.14 Technical Criteria  
11.3.9 Operational Testing 
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IBC 2006

907.2.12.3

IBC 2009

915.1
IBC 2012

915.1

IBC 2015

916.1

IBC 2018

918.1
IBC 2021 

918.1

IFC 2009

510, 907.2.13.2
IFC 2012:  510, 

907.2.13.2, 1103.2
IFC 2015: 510, 

907.2.13.2, 1103.2 
IFC 2018: 510, 

907.2.12.2, 1103.2
IFC 2021: 510, 

907.2.12.2, 1103.2

IEBC 2018
IEBC 2021
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NFPA 72 2007

6.10.2

NFPA 72 2010

24.5.2
NFPA 72 2013

24.5.2
NFPA 72 2016 

24.9 (moved to 1221)

NFPA 2019 
24.9 (see NFPA 1221)

NFPA 1221 2013

9.3.1.2

NFPA 1221 2016 

9.6

NFPA 1221 2019 

9.6

NFPA 1225 2022 

(ref UL 2524)
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510.1 Emergency responder radio coverage in new buildings.
New Buildings shall have approved radio coverage for emergency responders within the building based on existing 
coverage levels of the public safety communication systems utilized by the jurisdiction, measured at the exterior of the 
building. This section shall not require improvement of the existing public safety communication systems.
Exceptions:

1. Where approved by the building official and the fire code official, a wired communication system in accordance with 
Section 907.2.12.2 shall be permitted to be installed or maintained instead of an approved radio coverage system.
2. Where it is determined by the fire code official that the radio coverage system is not needed.
3. In facilities where emergency responder radio coverage is required and such systems, components or equipment 
required could have a negative impact on the normal operations of that facility, the fire code official shall have the 
authority to accept an automatically activated emergency responder radio coverage system.

510.2 Emergency responder radio coverage in existing buildings.
Existing buildings shall be provided with approved radio coverage for emergency responders as required in Chapter 11.
510.3 Permit required.
A construction permit for the installation of or the modification to emergency responder radio coverage systems and 
related equipment is required as specified in Section 105.7.6. Maintenance performed in accordance with this code is 
not considered a modification and does not require a permit.
510.4 Technical Requirements.
Systems, components and equipment required to provide the emergency responder radio coverage system shall 
comply with Sections 510.4.1 through 510.4.2.8.
510.4.1 Emergency responder communication enhancement system signal strength.
The building shall be considered to have acceptable emergency responder communications enhancement system 
coverage when signal strength measurements in 95 percent of all areas on each floor of the building meet the signal 
strength requirements in Sections 510.4.1.1 through 510.4.1.3.

17
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510.4.1.1 Minimum signal strength into the building.
The minimum inbound signal strength shall be sufficient to provide usable voice communications throughout the 
coverage area as specified by the fire code official. The inbound signal level shall be sufficient to provide not less than a 
Delivered Audio Quality (DAQ) of 3.0 or an equivalent Signal-to-Interference-Plus-Noise-Ratio (SINR) applicable to the 
technology for either analog or digital signals.
510.4.1.2 Minimum signal strength out of the building.
The minimum outbound signal strength shall be sufficient to provide usable voice communications throughout the 
coverage area as specified by the fire code official. The outbound signal level shall be sufficient to provide not less than 
a DAQ of 3.0 or an equivalent SINR applicable to the technology for either analog or digital signals.
510.4.1.3 System performance.
Signal strength shall be sufficient to meet the requirements of the applications being utilized by public safety for 
emergency operations through the coverage area as specified by the fire code official in Section 510.4.2.2.
510.4.2 System design.
The emergency responder radio coverage system shall be designed in accordance with Sections 510.4.2.1 through 
510.4.2.8 and NFPA 1221.
510.4.2.1 Amplification systems and components.
Buildings and structures that cannot support the required level of radio coverage shall be equipped with systems and 
components to enhance the public safety radio signals and achieve the required level of radio coverage specified in 
Sections 510.4.1 through 510.4.1.3. Public safety communications enhancement systems utilizing radio-frequency-
emitting devices and cabling shall be approved by the fire code official. Prior to installation, all RF-emitting devices shall 
have the certification of the radio licensing authority and be suitable for public safety use.

20

510.4.2.2 Technical criteria.
The fire code official shall maintain a document providing the specific technical information and requirements for the 
emergency responder communications coverage system. This document shall contain, but not be limited to, the various 
frequencies required, the location of radio sites, the effective radiated power of radio sites, the maximum propagation 
delay in microseconds, the applications being used and other supporting technical information necessary for system 
design.
510.4.2.3 Standby power.
Emergency responder radio coverage systems shall be provided with dedicated standby batteries or provided with 2-
hour standby batteries and connected to the facility generator power system in accordance with Section 1203. The 
standby power shall be capable of operating the emergency responder radio coverage system at 100-percent system 
capacity for a duration of not less than 12 hours.
510.4.2.4 Signal booster.
If used, signal boosters shall meet the following requirements:

1. All signal booster components shall be contained in a National Electrical Manufacturer’s Association (NEMA) 4-
type waterproof cabinet.
2. Battery systems used for the emergency power source shall be contained in NEMA 3R or higher-rated cabinet.
3. Equipment shall have FCC or other radio licensing authority certification and be suitable for public.
4. Where a donor antenna exists, isolation shall be maintained between the donor antenna and all inside antennas to 
not less than 20dB greater than the system gain under all operating conditions.
5. Bi-Directional Amplifiers (BDAs) used in emergency responder radio coverage systems shall have oscillation 
prevention circuitry.
6. The installation of amplification systems or systems that operate on or provide the means to cause interference on 
any emergency responder radio coverage networks shall be coordinated and approved by the fire code official.

19
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510.4.2.5 System monitoring.
The emergency responder radio enhancement system shall be monitored by a listed fire alarm control unit, or where 
approved by the fire code official, shall sound an audible signal at a constantly attended on-site location. Automatic 
supervisory signals shall include the following:

1. Loss of normal AC power supply.
2. System battery charger(s) failure.
3. Malfunction of the donor antenna(s).
4. Failure of active RF-emitting device(s).
5. Low-battery capacity at 70-percent reduction of operating capacity.
6. Failure of critical system components.
7. The communications link between the fire alarm system and the emergency responder radio enhancement system.

510.4.2.6 Additional frequencies and change of frequencies.
The emergency responder radio coverage system shall be capable of modification or expansion in the event frequency 
changes are required by the FCC or other radio licensing authority, or additional frequencies are made available by the 
FCC or other radio licensing authority.
510.4.27 Design documents.
The fire code official shall have the authority to require “as-built” design documents and specifications for emergency 
responder communications coverage systems. The documents shall be in a format acceptable to the fire code official.
510.4.2.8 Radio communication antenna density.
Systems shall be engineered to minimize the near-far effect. Radio enhancement system designs shall include sufficient 
antenna density to address reduced gain conditions.
Exceptions:

1. Class A narrow band signal booster devices with independent AGC/ALC circuits per channel.
2. Systems where all portable devices within the same band use active power control features.

22

510.5 Installation requirements.
The installation of the public safety radio coverage system shall be in accordance with NFPA 1221 and Sections 510.5.1 
through 510.5.4.
510.5.1 Approval prior to installation.
Amplification systems capable of operating on frequencies licensed to any public safety agency by the FCC or other 
radio licensing authority shall not be installed without prior coordination and approval of the fire code official.
510.5.2 Minimum qualifications of personnel.
The minimum qualifications of the system designer and lead installation personnel shall include both of the following:

1.A valid FCC-issued general radio operators license.
2. Certification of in-building system training issued by an approved organization or approved school, or a certificate 
issued by the manufacturer of the equipment being installed.
These qualifications shall not be required where demonstration of adequate skills and experience satisfactory to 
the fire code official is provided.

510.5.3 Acceptance test procedure.
Where an emergency responder radio coverage system is required, and upon completion of installation, the 
building owner shall have the radio system tested to verify that two-way coverage on each floor of the building is not 
less than 95 percent. The test procedure shall be conducted as follows:

1. Each floor of the building shall be divided into a grid of 20 approximately equal test areas.
2. The test shall be conducted using a calibrated portable radio of the latest brand and model used by the agency 
talking through the agency’s radio communications system or equipment approved by the fire code official.
3. Failure of more than one test area shall result in failure of the test.
4. In the event that two of the test areas fail the test, in order to be more statistically accurate, the floor shall be 
permitted to be divided into 40 equal test areas. Failure of not more than two nonadjacent test areas shall not result in 
failure of the test. If the system fails the 40-area test, the system shall be altered to meet 95% coverage requirement.

21
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5. A test location approximately in the center of each test area shall be selected for the test, with the radio enabled to 
verify two-way communications to and from the outside of the building through the public agency’s radio 
communications system. Once the test location has been selected, that location shall represent the entire test area. 
Failure in the selected test location shall be considered to be a failure of that test area. Additional test locations shall 
not be permitted.
6. The gain values of all amplifiers shall be measured and the test measurement results shall be kept on file with the 
building owner so that the measurements can be verified during annual tests. In the event that the measurement 
results become lost, the building owner shall be required to rerun the acceptance test to reestablish the gain values.
7. As part of the installation, a spectrum analyzer or other suitable test equipment shall be utilized to ensure spurious 
oscillations are not being generated by the subject signal booster. This test shall be conducted at the time of 
installation and at subsequent annual inspections.
8. Systems incorporating Class B signal-booster devices or Class B broadband fiber remote devices shall be tested 
using two portable radios simultaneously conducting subjective voice quality checks. One portable radio shall be 
positioned not greater than 10 feet (3048 mm) from the indoor antenna. The second portable radio shall be positioned 
at a distance that represents the farthest distance from any indoor antenna. With both portable radios simultaneously 
keyed up on different frequencies within the same band, subjective audio testing shall be conducted and comply with 
DAQ levels as specified in Sections 510.4.1.1 and 510.4.1.2.

510.5.4 FCC compliance.
The emergency responder radio coverage system installation and components shall comply with all applicable federal 
regulations including, but not limited to, FCC 47 CFR Part 90.219.
510.6 Maintenance.
The emergency responder radio coverage system shall be maintained operational at all times in accordance with 
Sections 510.6.1 through 510.6.4.

24

510.6.1 Testing and proof of compliance.
The owner of the building or owner’s authorized agent shall have the emergency responder radio coverage system shall 
be inspected and tested annually or where structural changes occur including additions or remodels that could 
materially change the original field performance tests. Testing shall consist of the following:

1. In-building coverage test as described in Section 510.5.3.
2. Signal boosters shall be tested to verify that the gain is the same as it was upon initial installation and acceptance or 
set to optimize the performance of the system.
3. Backup batteries and power supplies shall be tested under load of a period of 1 hour to verify that they will properly 
operate during an actual power outage. If within the 1-hour test period the battery exhibits symptoms of failure, the test 
shall be extended for additional 1-hour periods until the integrity of the battery can be determined.
4. Other active components shall be checked to verify operation within the manufacturer’s specifications.
5. At the conclusion of the testing, a report, which shall verify compliance with Section 510.5.3, shall be submitted to 
the fire code official.

510.6.2 Additional frequencies.
The building owner shall modify or expand the emergency responder radio coverage system at his or her expense in the 
event frequency changes are required by the FCC or other radio licensing authority, or additional frequencies are made 
available by the FCC or other radio licensing authority. Prior approval of a public safety radio coverage system on 
previous frequencies does not exempt this section.
510.6.3 Nonpublic safety system.
Where other nonpublic safety amplification systems installed in buildings reduce the performance or cause interference 
with the emergency responder communications coverage system, the nonpublic safety amplification system shall be 
corrected or removed.
51.6.4 Field testing. Agency personnel shall have the right to enter onto the property at any reasonable time to conduct 
field testing to verify the required level of radio coverage.

23
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24.9 Two-Way Radio Communications Enhancement Systems.
24.9.1 General.
24.9.1.1 Non-Interference. No amplification system capable of operating on frequencies or causing 
interference on frequencies assigned to the jurisdiction by the FCC shall be installed without prior 
coordination and approval of the authority having jurisdiction. The building manager/owner shall 
suspend and correct other equipment installations that degrade the performance of the public safety 
radio system or public safety radio enhancement system.
24.9.1.2 Approval and Permit. Plans shall be submitted for approval prior to installation. At the 
conclusion of successful acceptance testing, a renewable permit shall be issued for the public safety 
radio enhancement system where required by the authority having jurisdiction.
24.9.2 Installation and Design. All in-building two-way radio communications enhancement systems 
shall be designed, installed, and maintained in accordance with NFPA 1221.

26

9.6 Two-Way Radio Communications Enhancement Systems.
9.6.1 All system components shall be designed, installed, tested, inspected, and maintained in accordance with the 
manufacturers’ published instructions and the requirements of Section 9.6.
9.6.2 Pathway survivability levels shall be as described in Section 5.10. [72:24.3.13.1]
9.6.2.1 Two-way radio communications enhancement systems shall comply with 9.6.2.1.1 through 9.6.2.1.4. [72:24.3.13.8]
9.6.2.1.1* Where a two-way radio communications enhancement system is used in lieu of a two-way in-building wired emergency 
communications system, it shall have a pathway survivability of Level 1, Level 2, or Level 3. [72:24.3.13.8.1]
Exception: Where leaky feeder cable is utilized as the antenna, it shall not be required to be installed in metal raceway. 
[72:24.3.13.8.1]
9.6.2.1.1.1 The feeder and riser coaxial cables shall be rated as plenum cables that match the building’s fire rating and pathway
survivability.
9.6.2.1.1.2 The feeder coaxial cables shall be connected to the riser coaxial cable using hybrid coupler devices of a value
determined by the overall design. [72:24.3.13.8.1.2]
9.6.2.1.2 Where a two-way radio communications enhancement system is used in lieu of a two-way in-building wired emergency
communications system, the design of the system shall be approved by the AHJ. [72:24.3.13.8.2]
9.6.2.1.3* Riser coaxial cables shall be rated as riser cables and routed through a 2-hour–rated enclosure. [72:24.3.13.8.3]
9.6.2.1.4 The connection between the riser and feeder coaxial cables shall be made within an enclosure matching the building’s
fire rating and pathway survivability, and passage of the feeder cable in and out of the enclosure shall be fire-stopped to
the building’s fire rating and pathway survivability.
9.6.3* Systems shall have lightning protection that complies with NFPA 780.
9.6.4 Systems that are used to comply accordance with 11.3.9 and 11.3.9.1.
9.6.5 Non-Interference and Non-Public Safety System Degradation.
9.6.5.1 No amplification system capable of operating on frequencies or causing interference on frequencies assigned to the 
jurisdiction by the licensing authority of the country of jurisdiction shall be installed without prior coordination and approval of 
the AHJ.

25
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9.6.5.2 The building manager/owner shall suspend and correct equipment installations that degrade the performance of the 
public safety radio system or public safety radio enhancement system.
9.6.5.3 Systems that share infrastructure with non-public safety services shall ensure that the coverage and performance of the
public safety communications channels are not degraded below the level of performance identified in 9.6.7 and 9.6.8, regardless
of the amount of traffic carried by the non-public safety services.
9.6.6 Approval and Permit.
9.6.6.1 Plans shall be submitted for approval prior to installation.
9.6.6.2 At the conclusion of successful acceptance testing, a renewable permit shall be issued for the public safety radio 
enhancement system where required by the AHJ.
9.6.7* Radio Coverage.
9.6.7.1 Radio coverage shall be provided throughout the building as a percentage of floor area as specified in section
below through section on amplification components.
9.6.7.2 The system shall adhere to the maximum acceptable propagation delay standard provided by the AHJ.
9.6.7.3 Radio coverage shall be determined by the AHJ.
9.6.7.4 Critical Areas. Critical areas, including fire command centers, fire pump rooms, exit stairs, exit passageways, elevator
lobbies, standpipe cabinets, sprinkler sectional valve locations, and other areas deemed critical by the AHJ, shall be provided
with 99 percent floor area radio coverage.
9.6.7.5 General Building Areas. General building areas shall be provided with 90 percent floor area radio coverage.
9.6.7.6 Amplification Components. Buildings and structures that cannot support the required level of radio coverage shall be 
equipped with a system that includes RF emitting devices that are certified bythe radio licensing authority to achieve the 
required adequate radio coverage.
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9.6.8* Signal Strength
9.6.8.1* Inbound. A minimum inbound signal strength sufficient to provide usable voice communications, as specified by
the AHJ, shall be provided throughout the coverage area. The inbound signal level shall be sufficient to provide a minimum
of DAQ 3.0 for either analog or digital signals.
9.6.8.2 Outbound. A minimum outbound strength sufficient to provide usable voice communications, as specified by the
AHJ, shall be provided throughout the coverage area. The outbound signal level shall be sufficient to provide a minimum
of DAQ 3.0 for either analog or digital signals.
9.6.9 Isolation. If a donor antenna exists, isolation shall be maintained between the donor antenna and all inside antennas to a 
minimum of 20 dB under all operating conditions.
9.6.10 System Radio Frequencies. The public safety radio enhancement system shall be capable of transmitting all radio 
frequencies, as required by the AHJ assigned to the jurisdiction, and be capable of using any modulation technology in current 
use by the public safety agencies in the jurisdiction.
9.6.10.1 List of Assigned Frequencies. The AHJ shall maintain a list of all inbound/outbound frequency pairs for distribution
to system designers.
9.6.10.2* Frequency Changes. Systems shall be upgradeable to allow for instances where the jurisdiction changes or adds
system frequencies to maintain radio system coverage as it was originally designed.
9.6.11 System Components.
9.6.11.1* Component Approval. RF emitting devices and cabling used in the installation of the public safety two-way radio 
communications enhancement systems shall be approved by the AHJ, and all RF emitting devices shall have the certification of 
the radio licensing authority and be suitable for public safety use prior to installation.
9.6.11.2 Component Enclosures. All repeater, transmitter, receiver, signal booster components, external filters, and
battery system components shall be contained in a NEMA4- or NEMA4X-type enclosure(s).

27
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9.6.11.3 RF Emitting Devices. RF emitting devices shall meet the following requirements in addition to any other requirements
(1) RF emitting devices shall have the certification of the radio licensing authority prior to installation.
(2) All RF emitting devices shall be compatible with both analog and digital communications, as required to be used by the radio
licensing authority and the AHJ, simultaneously at the time of installation.

9.6.12 Power Supplies. At least two independent and reliable power supplies shall be provided for all RF emitting devices and any 
other components of the system: one primary and one secondary.
9.6.12.1 Primary Power Source. The primary power source shall be supplied from a dedicated branch circuit and comply with 
NFPA 72.
9.6.12.2 Secondary Power Source. The secondary power source shall consist of one of the following:

(1) A storage battery dedicated to the system with 12 hours of 100 percent system operation capacity
(2) An alternative power source of 12 hours at 100 percent system operation capacity as approved by the AHJ

9.6.12.3 Monitoring Integrity of Power Supplies. Monitoring the integrity of power supplies shall be in accordance with 9.1.2.2.
9.6.13 System Monitoring.
9.6.13.1 Fire Alarm System. The system shall include automatic supervisory signals for malfunctions of the two-way radio 
communications enhancement systems that are annunciated by the fire alarm system in accordance with NFPA 72, and shall
comply with the following:

(1) Monitoring for integrity of the system shall comply with NFPA 72, Chapter 10.
(2) System supervisory signals shall include the following:

(a) Donor antenna malfunction
(b) Active RF emitting device failure
(c) Low-battery capacity indication when 70 percent of
the 12-hour operating capacity has been depleted
(d) System component failure

continued…
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(3) Power supply supervisory signals shall include the following for each RF emitting device and system component:
(a) Loss of normal ac power
(b) Failure of battery charger

(4) The communications link between the fire alarm system and the two-way radio communications enhancement
system must be monitored for integrity.

9.6.13.2 Dedicated Panel.
(1) A dedicated monitoring panel shall be provided within the fire command center to annunciate the status of all RF emitting

devices and system component locations. The monitoring panel shall provide visual and labeled indications of the following for 
each system component and RF emitting device:

(a) Normal ac power
(b) Loss of normal ac power
(c) Battery charger failure
(d) Low battery capacity (to 70 percent depletion)
(e) Donor antenna malfunction
(f) Active RF emitting device malfunction
(g) System component malfunction

(2) The communications link between the dedicated monitoring panel and the two-way radio communications enhancement 
system must be monitored for integrity.
9.6.14 Technical Criteria. The AHJ shall maintain a document of technical information specific to its requirements that shall 
contain, as a minimum, the following: (1) Frequencies required
(2) Location and effective radiated power (ERP) of radio sites used by the public safety radio enhancement system
(3) Maximum propagation delay (in microseconds)
(4) List of specifically approved system components
(5) Other supporting technical information necessary to direct system design. 
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IFCNFPA*Code 
Requirements IFC 510 (2021)IFC 510 (2018)IFC 510 (2015)NFPA 1221 (2019)NFPA 1221 (2016)NFPA 72 (2013)

§ 510.1
510.4 Mandates UL 2524 Listing 

§ 510.1§ 510.1§ 9.6§ 9.6§ 24.5.2
In-Building Solution 

Required

Shall be approved by the AHJ 
§ 510.4.2.1 

Yes, § 510.4.2. 
Reference to NFPA 1221

Not Addressed in § 510. 
Referenced in 24.3.6.8.1 of 

NFPA 72-2013

Enclosures for backbone & 
antenna cables match bldg.

9.6.2.3 & 9.6.2.4

2-Hour for Riser Coaxial 
Cable § 9.6.2.1.1

2 Hour for Riser Coaxial 
Cable § 24.3.6.8.1

Level 1, 2 or  3 
Path Survivability

Shall be approved by the AHJ 
§ 510.4.2.1 

Yes, § 510.4.2. 
Reference to NFPA 1221

Not Addressed in § 510. 
Referenced in 24.3.6.8.1.1 

of NFPA 72-2013

Yes, Backbone, Antenna, 
Radiating or fiber optic cables

§ 9.6.2.1

Yes, Riser & Feeder Coaxial 
Cable 

§ 9.6.2.1.1.1

Yes, Riser & Feeder 
Coaxial Cable 
§ 24.3.6.8.1.1

Plenum Rated Coaxial 
Cable Required

Yes, § 510.5.1
Yes, § 510.4.2 Per NFPA 780 as 

Referenced in NFPA 1221
Not Specifically Addressed in 

§ 510
Yes as per NFPA 780

9.6.3*
Yes, In accordance with 

NFPA 780 § 9.6.3
Not addressed in § 24.5.2

Lightning Protection 
Required

Yes, 20 dB -
§ 510.4.2.4 (4)

Yes, 20 dB -
§ 510.4.2.4 (4)

Not Specifically Addressed in 
§ 510

Yes, 20 dB 
§ 9.6.9

Yes, 20 dB 
§ 9.6.9

Yes, 15 dB
§ 24.5.2.3.3

Isolation of Donor 
Antenna Required

12 Hours - § 510.4.2.3 or 2-Hour 
Battery w/ Emergency Generator

12 Hours - § 510.4.2.3 or 2-Hour 
Battery w/ Emergency Generator

24 Hours -
§ 510.4.2.3

12 Hours 
§ 9.6.12.2

12 Hours
§ 9.6.12.2

12 Hours 
§ 24.5.2.5.5.2

Secondary Power 
Source

-95 dBm – § 510.4.1.1
DAQ 3.0 - § 510.4.1.1

95% General - § 510.4.1
99% Critical - § 510.4.1

DAQ 3.0 - § 510.4.1.1
95% General - § 510.4.1
99% Critical - § 510.4.2 

(Ref. NFPA 1221)

-95 dBm - § 510.4.1
95% General - § 510.4.1

99% Critical - Not Specifically 
Addressed in § 510

DAQ >=3.0 § 9.6.8.1.2
90% General § 9.6.7.4
99% Critical - § 9.6.7.3

DAQ 3.0 - § 9.6.8
90% General - § 9.6.7.5
99% Critical - § 9.6.7.4

-95 dBm - § 24.5.2.3
90% General -
§ 24.5.2.2.2

99% Critical - § 24.5.2.2.1

Signal Strength & 
Area Coverage 

Required

Yes - § 9.6.13 
NFPA 1221-2016

Yes - § 9.6.13 
NFPA 1221-2016

Yes - § 24.5.2.6 
NFPA 72 -2013

Yes - § 9.6.13Yes - § 9.6.13Yes - § 24.5.2.6
Monitoring By Fire 

Alarm Required

Yes, NEMA 4 / NEMA 3R –
§ 510.4.2.4 (1) & (2)

Yes, NEMA 4 / NEMA 3R –
§ 510.4.2.4 (1) & (2)

Yes, NEMA 4 –
§ 510.4.2.4 (1) & (2)

Yes, NEMA 4/NEMA 4X –
§ 9.6.11.2

Yes, NEMA 4/NEMA 4X - §
9.6.11.2

Yes, NEMA 4/NEMA 4X –
§ 24.5.2.5.2

Cabinets for 
Equipment & Battery 

Backup
Yes, Donor Antenna -

§ 510.4.2.5 (3)
Yes, Donor Antenna -

§ 510.4.2.5
Yes, § 24.5.2.6(2)(a) 

NFPA 72-2013
Yes, Donor Antenna –

§ 9.6.13.1(2)(a)
Yes, Donor Antenna - §

9.6.13.1(2)(a)
Yes, Donor Antenna –

§ 24.5.2.6(2)(a)
Monitor Antenna 

Malfunction Required
§ 510.5.4

510.4 Mandates UL 2524 Listing
§ 510.5.3§ 510.5.3§ 9.6.4, 11.3.9 & 11.3.9.1§ 9.6.4, 11.3.9 & 11.3.9.1§ 24.5.2.1.2

System Acceptance / 
Testing

ERCES / BDA System Codes & Standards (continued)

* NFPA 1 § 11.10:  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. (Safer Buildings Coalition, 2019)

32

In-Building 2-Way ERCES UL 2524

• Creates a Performance Standard for BDA 
Manufacturers

• UL 2524 requirement is introduced in the 2021 
edition of IFC 510.  

• “Independent 3rd Party Verification NFPA 1221 & 
IFC 510 Requirements Are Met”

31
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Are ERCES / BDA Systems Regulated? 

FCC-Certification Requirements:  
• Signal Boosters must be FCC-certified

• Manufacturer product brochures and product labels must include FCC ID number

• The end-user and the licensee must ensure that all equipment is FCC-certified

• BDA systems shall be designed & installed by manufacturer-trained, FCC GROL Licensed 
Personnel 

• Building owner and anyone else who intends to operate a BDA must first obtain a consent 
from the licensee of the frequencies for which the device or system is intended to amplify.  
Consent is not required from third party unintended licensees whose signals are 
incidentally retransmitted.  

• Signal Booster operation is on a non-interference basis and must not create harmful 
interference to other unintended licensees.  

34

Assuring Compliance
Avoiding Interference with Municipal Emergency Communications Systems 

33
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THE SOLUTION: Oscillation Suppression
1. BDA Detects Oscillation & Reduces Gain until the oscillation is neutralized 
2. BDA Sends Trouble Signal to Fire Alarm Control Panel 
3. BDA Indicates Trouble on Remote Annunciator / Monitor 
4. BDA Continues normal operation with the maximum allowable gain

OSCILLATION

#1 – OSCILLATION Interference
Improper installation or a failure could lead to Oscillation (donor antenna 
signal feeds back into the DAS), creating harmful interference to Public Safety 
Radio System.

Concerns About Non-Compliant BDA Systems

36

#2 - NOISE Interference: 
Noise on uplink can potentially add up & cause signal degradation 
for fire radio systems.  

THE SOLUTION- Noise Suppression Feature: 
1. Most BDAs normally generate a small amount of noise when 

idle. 
2. This small amount of noise can negatively affect donor or 

receiver sites that are very close to the BDA. 
3. Uplink noise can be mitigated with proper design and by using 

BDA with uplink noise suppression (a.k.a. squelch) feature.   

Concerns About Non-Compliant BDA Systems

35
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THE SOLUTION – Code-Compliant Supervision and Monitoring: 
1. Supervision as required by IBC / IFC and NFPA
2. SUPERVISED Dedicated Monitoring Annunciator Panel
3. Dedicated connections for Fire Alarm Panel Supervisory
4. Monitoring Of:  

• Battery
• Power Supplies (Primary & Secondary) 
• Antenna
• BDA Diagnostics

#3 - SUPERVISION:
Failure of a System Component may go unnoticed without proper 
monitoring & supervision (required by NFPA 72 / 1221 / 1225), resulting in 
the system NOT being available when you need it the most.

Concerns About Non-Compliant BDA Systems

38

What About Code Compliance, Reliability & Safety?

37

38



9/19/2023

20

39

What About Code Compliance, Reliability & Safety?

Which RF Propagation Model would you trust to provide code-compliant communications for First Responders?

40

Impact on Municipal Emergency Comm’s Systems

OSCILLATION PREVENTION

CODE-REQUIRED SUPERVISION

NON-INTERFERENCE

FCC-LICENSED TECHNICIANS

MANUFACTURER TRAINING

In-Building Public Safety 
Communications (IBPSC)

39
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Specification, Inspection & Enforcement
Authorities Having Jurisdiction (AHJ) and Architect & Engineer (A&E) Requirements 

AHJ Spec / Model BDA Ordinance

Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

41
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Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

AHJ Spec / Model BDA Ordinance

Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

AHJ Spec / Model BDA Ordinance

43
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Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

AHJ Spec / Model BDA Ordinance

Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

AHJ Spec / Model BDA Ordinance

45
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Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

AHJ Spec / Model BDA Ordinance

Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

AHJ Spec / Model BDA Ordinance
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Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

AHJ Spec / Model BDA Ordinance

Includes Specific Fire Code References

Approval & Permit 

Fire Fighter Communication System Specifications 
1. General 
2. Signal Strength 
3. Radio Survey 
4. Technical Spec’s. & Component Installation
5. System Monitoring 
6. Distributed Antenna System 
7. Power Supply 
8. Acceptance Testing 
9. Annual Test 
10. Service Provider Responsibilities 
11. Modifications 
12. Fire Department Inspections 
13. Property Owner Responsibilities 

AHJ Spec / Model BDA Ordinance
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52

BDA Permit 

Permit is part of the Project Submittal Package for the 
AHJ (with Plans, Equipment Specifications, etc.)

Permit to Install a BDA System Signed by: 
• Property Manager 
• BDA System Installer 

“Property Owner understands and has agreed to comply
with the current _______ Fire Department Signal Booster 
Specification” 

Note whether Fire AND Police Frequencies are included 
(also consider E.M.S., Public Works, etc.)

51
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Customized to the Municipality:

A. Plans & Permits 

B. System Components 

C. Fire Alarm System Monitoring  

D. Signal Booster Dedicated Panel

E. Critical Areas Radio Signal Coverage Test

F. Closeout Documentation Requirements

AHJ Acceptance

54

FCC Registration 

A. AHJ inputs FCC Registration # & Password

B. Location of the Signal Booster 

C. Frequencies Included 

D. Call Sign 

E. Filer’s Company Info. & Contact Info.
Usually the Licensee (AHJ Responsibility)

F. Signature

53
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Compliance Assurance

56

Standardized ERCES 
Technical Training

Project Management 
& Engineering Support

Manufacturer System 
Designs in iBwave

Complete 
System

Standardized ERCES 
Test Equipment

FCC GROL-Licensed 
Technicians

Life Safety Codes & 
Standards Expertise

TO
FACP

BDA 
+ 

BBU

ASSURANCE

55
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QUESTIONS & ANSWERS

5858

Question 1: 

I’m an Authority Having 
Jurisdiction, and my 
municipality does not 
currently have a Specification 
for E.R.C.E.S. / BDA Systems.
How can I best develop a 
Specification for my 
municipality? 

a. RSI can provide the ERCES Specification 
Development Tool that we reviewed in 
today’s presentation.

b. We can also provide examples of 
excellent BDA Specifications from other 
municipalities. 

c. Based on the Fire Codes that are 
enforceable in your municipality, you 
can develop your own functional 
specification the components, 
functionality, and inspection 
requirements of these systems.

57
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Question 2: 

How can I tell if the 
Authority Having 
Jurisdiction has a 
specification for 
ERCES? And whether 
they’re required in my city? 

a. Radio Solutions will most likely 
have a copy of the AHJ 
Specification if one exists.

b. If NFPA & IFC Requirements are 
enforceable in your area, then 
testing the radio signal strength 
and delivered audio quality 
(DAQ) in the critical areas of the 
building will confirm whether a 
system is required. 

6060

Question 3: 

How can I tell if 
my building 
project that is in 
the DESIGN PHASE
will need a BDA 
System?

a. Your local Life Safety Integrator can take radio signal 
strength readings at the site before construction is 
even begun.

b. RSI can predict (based on the building’s location, 
design & construction materials) whether a BDA 
System will be required.

c. It’s best to include stacked 2-hour rated spaces for 
the BDA System in the design, especially if initial 
readings are weak.

d. Final RSSI measurements will be taken when walls 
& windows are installed to confirm whether radio 
signal strength enhancement is required. 
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Question 4: 

As a Specifying Engineer 
for a Building Owner, 
how do I ensure 
consistent Quality & 
Code-Compliance of the 
ERCES Systems installed 
in my building projects? 

a. Radio Solutions ensures Consistent Quality and 
Code-Compliance is through our CERTIFIED-
ERCES Specialist Program. 

b. We use standardized manufacturer’s training, 
FCC GROL-licensed technicians, standardized 
test equipment and tools, manufacturer design 
of every ERCES system, and standardized 
components.

c. The combination of process control, with expert 
design by the manufacturer, and installation by 
Life Safety Experts assures Building Owners, 
Specifying Engineers, and AHJs of consistent 
quality nationwide. 

62

Speaker Contact Information

Derek Case 
Global Director of Marketing & Business Development
Radio Solutions, Inc. (RSI)
Phone: 781-384-2910 
E-Mail: Derek.Case@RadioSolutionsInc.com
www.LinkedIn/in/DerekACase
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Thank You!

64

AHJs are ramping up enforcement of the 
recently introduced in-building 
communications (ERCES) codes throughout 
the US. 

• How to avoid delays and surprise cost 
overruns on the new building projects

• Learn the fundamentals of ERCES Systems, 
how to specify them, how to ensure code 
compliance, how to reduce your liability & 
protect yourself from non-compliant 
systems

• Delivering superior value to your clients 
through optimized Engineering 
Specifications & RFQs

Are your Projects 
Compliant with 
ERCES Codes? 
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Engineering Specification
• GENERAL 

• Bi-Directional Amplifiers (Signal Boosters) 
• Coaxial Cable
• Antennas 
• Cable Taps 
• Connectors 
• Power Dividers 
• Other Components 
• Includes Specific Fire Code References

• DESIGN REQUIREMENTS 
• TECHNICAL SPECIFICATIONS & PERFORMANCE 

REQUIREMENTS 
• INSTALLATION REQUIREMENTS 
• ACCEPTANCE & TEST PROCEDURES 

Engineering Specification
• GENERAL 

• Bi-Directional Amplifiers (Signal Boosters) 
• Coaxial Cable
• Antennas 
• Cable Taps 
• Connectors 
• Power Dividers 
• Other Components 
• Includes Specific Fire Code References

• DESIGN REQUIREMENTS 
• TECHNICAL SPECIFICATIONS & PERFORMANCE 

REQUIREMENTS 
• INSTALLATION REQUIREMENTS 
• ACCEPTANCE & TEST PROCEDURES 
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Engineering Specification
• GENERAL 

• Bi-Directional Amplifiers (Signal Boosters) 
• Coaxial Cable
• Antennas 
• Cable Taps 
• Connectors 
• Power Dividers 
• Other Components 
• Includes Specific Fire Code References

• DESIGN REQUIREMENTS 
• TECHNICAL SPECIFICATIONS & PERFORMANCE 

REQUIREMENTS 
• INSTALLATION REQUIREMENTS 
• ACCEPTANCE & TEST PROCEDURES 

Engineering Specification
• GENERAL 

• Bi-Directional Amplifiers (Signal Boosters) 
• Coaxial Cable
• Antennas 
• Cable Taps 
• Connectors 
• Power Dividers 
• Other Components 
• Includes Specific Fire Code References

• DESIGN REQUIREMENTS 
• TECHNICAL SPECIFICATIONS & PERFORMANCE 

REQUIREMENTS 
• INSTALLATION REQUIREMENTS 
• ACCEPTANCE & TEST PROCEDURES 
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Appendix A - DETAILED CODE REFERENCES

70

I – Code Adoption
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NFPA 72 2007

6.10.2

NFPA 72 2010

24.5.2
NFPA 72 2013

24.5.2
NFPA 72 2016 

24.9 (moved to 1221)

NFPA 2019 
24.9 (see NFPA 1221)

NFPA 1221 2013

9.3.1.2

NFPA 1221 2016 

9.6

NFPA 1221 2019 

9.6

NFPA 1225 2022 

(ref UL 2524)

NFPA 1: Required as specified in 11.10.1 and 11.10.2 
which references NFPA 1221.  

72

NFPA 72 2007 
6.10.2 Two-Way In-Building Radio Communications Enhancement Systems.
6.10.2.1 Installation of two-way in-building radio communications 
enhancement systems shall be permitted.
6.10.2.2 Two-way in-building radio communications enhancement systems 
shall be permitted to be monitored by the building fire alarm system.
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NFPA 72 2010 & 2013  
24.5.2* Two-Way Radio Communications Enhancement Systems.
24.5.2.1 General.

24.5.2.1.1 Non-Interference.
24.5.2.1.2 Approval and Permit.
24.5.2.2 Radio Coverage.
24.5.2.2.1 Critical Areas.
24.5.2.2.2 General Building Areas.
24.5.2.2.3 Amplification Components.

24.5.2.3 Signal Strength.
24.5.2.3.1 Inbound. 
24.5.2.3.2 Outbound. 
24.5.2.3.3 Isolation.
24.5.2.4* System Radio Frequencies.
24.5.2.4.1 List of Assigned Frequencies.
24.5.2.4.2* Frequency Changes.

24.5.2.5.1 System Components 
24.5.2.5.1 Component Approval 
24.5.2.5.2 Component Enclosures 
24.5.2.5.3 External Filters  ‘Permanent external filters and attachments shall not be permitted’

24.5.2.5.4 Signal Booster Components 
24.5.2.6 System Monitoring 

24.5.2.6.1 Fire Alarm System 
24.5.2.6.2* Dedicated Panel 

24.5.2.7 Technical Criteria 
24.5.2.8 Inspection and Testing 

74

NFPA 72 2016  
24.9 Two-Way Radio Communications Enhancement Systems.
24.9.1 General.
24.9.1.1 Non-Interference.
24.9.1.2 Approval and Permit.
24.9.2 Installation and Design. All in-building two-way radio 
communications enhancement systems shall be designed, installed, 
and maintained in accordance with NFPA 1221

Moved to NFPA 1221 in 2016 

NFPA 1221 2016  
9.6 Two-Way Radio Communications Enhancement Systems.
9.6.1 General
9.6.2 Pathway Survivability 
9.6.3 Lightning Protection 
9.6.4 Testing Requirements 
9.6.5 Non-Interference and Non-Public Safety System Degradation 
9.6.6 Approval and Permit 
9.6.7 Radio Coverage (99% Critical Areas; 90% General Areas) 
9.6.8 Signal Strength Inbound/Outbound DAQ >=3.0 analog or digital 
9.6.9 Donor Antenna Isolation >20 dB above system gain 
9.6.10 System Radio Frequencies 
9.6.11 System Components 
9.6.12 Power Supplies 
9.6.13 System Monitoring 
9.6.14 Technical Criteria  
11.3.9 Operational Testing 
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NFPA 1221 2019  
9.6 Two-Way Radio Communications Enhancement Systems.
9.6.1 General
9.6.2 Approval 
9.6.3 Lightning Protection 
9.6.4 Testing Requirements 
9.6.5 Non-Interference & Non-Public Safety System Degradation
9.6.6 Approval and Permit 
9.6.7 Radio Coverage (99% Critical Areas; 90% General Areas) 
9.6.8 Signal Strength In/Outbound DAQ >=3.0 analog or digital 
9.6.9 Donor Antenna Isolation >20 dB above system gain 
9.6.10 Frequencies 
9.6.11 System Components 
9.6.12 Power Sources 
9.6.13 System Monitoring 
9.6.14 Technical Criteria 

NFPA 72 2019  
24.9 Two-Way Radio Communications Enhancement Systems.
24.9.1 Non-interference.
24.9.1.1 ”No ERCES installations without prior AHJ approval” 
24.9.1.2 ”Building owners must suspend & correct equipment….”
24.9.2 Installation and Design.  All in-building two-way radio 
communications enhancement systems shall be designed, installed, 
and maintained in accordance with NFPA 1221.

76

NFPA 1225 2022  

Requires all ERCES to be Listed to the UL 2524 (ANSI) Standard
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77

IBC 2006

907.2.12.3

IBC 2009

915.1
IBC 2012

915.1

IBC 2015

916.1

IBC 2018

918.1
IBC 2021 

918.1

IFC 2009

510, 907.2.13.2
IFC 2012:  510, 

907.2.13.2, 1103.2
IFC 2015: 510, 

907.2.13.2, 1103.2 
IFC 2018: 510, 

907.2.12.2, 1103.2
IFC 2021: 510, 

907.2.12.2, 1103.2

IEBC 2018 IEBC 2021
Refers to IFC 510

78

2006 IBC - 907.2.12.3 Fire Department Communication 
System.  An approved two-way, fire department 
communication system designed and installed in accordance 
with NFPA 72 shall be provided for fire department use…. 
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2009 IBC - 915.1 Emergency responder 
radio coverage shall be provided in all new 
buildings in accordance with Section 510 of 
the International Fire Code.

80

2012 IBC - 915.1 Emergency responder radio 
coverage shall be provided in all new buildings 
in accordance with Section 510 of the 
International Fire Code
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2015 IBC - 916.1 Emergency responder radio 
coverage shall be provided in all new buildings 
in accordance with Section 510 of the 
International Fire Code

82

2018 IBC - 918.1 Emergency responder 
radio coverage shall be provided in all new 
buildings in accordance with Section 510 of 
the International Fire Code
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2009 IFC – 510
510.1 Emergency responder radio coverage in buildings.
All buildings shall have approved radio coverage for emergency responders within the 
building based upon the existing coverage levels of the public safety communication 
systems of the jurisdiction at the exterior of the building. This section shall not 
require improvement of the existing public safety communication systems.
Exceptions: 1. Where approved by the building official and the fire code official, a 
wired communication system in accordance with Section 907.2.13.2 shall be 
permitted to be installed or maintained in lieu of an approved radio coverage system.

84

2012 IFC – 510
510.1 Emergency Responder Radio Coverage in Buildings All buildings 
shall have approved radio coverage for emergency responders within 
the building based upon the existing coverage levels of the public 
safety communication system of the jurisdiction at the exterior of the 
building. This section shall not require improvement of the existing 
public safety communication system.  

Exceptions:  1. A wired communication system shall be 
permitted in lieu of an approved radio coverage system. 2. Where the 
Fire Code Official determines the radio coverage system is not needed. 
510.2 Radio Signal Strength 95% coverage for All Areas on Each Floor 

510.2.1 Minimum signal strength into the building -95 dBm
510.2.2 Minimum signal strength out of the building -100 dBm

510.3 Emergency Responder Radio Coverage in Existing Buildings 
1. When a wired communication system can’t be repaired 
2. Within a timeframe established by the adopting authority

1103.2 ERRC in existing buildings:  Require coverage if existing wired 
system cannot be repaired, unless AHJ determines system is not needed
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2015 IFC – 510
510.1 Emergency responder radio coverage in new 
buildings 
510.2 Emergency responder radio coverage in existing 
buildings Existing buildings shall be provided with 
approved radio coverage for emergency responders as 
required in Chapter 11
510.3 Permit required
510.4 Technical requirements 
510.5 Installation requirements 
510.6 Maintenance Requirements 

1103.2 ERRC in existing buildings:  Require coverage if existing wired 
system cannot be repaired, unless AHJ determines system is not needed

86

2018 IFC – 510
510.1 Emergency responder radio coverage 
in new buildings 
510.2 Emergency responder radio coverage 
in existing buildings Existing buildings shall 
be provided with approved radio coverage 
for emergency responders as required in 
Chapter 11
510.3 Permit required
510.4 Technical requirements  DAQ 3.0 or 
Signal-to-Interference-Plus-Noise-Ratio 
(SINR), 12 hour battery backup, isolation > 
20dB, oscillation prevention, monitoring, 
510.5 Installation requirements FCC GROL + 
Mfgr. Certificate, 95% 20-grid testing, 
510.6 Maintenance Requirements Annual 
Testing, performance optimization

1103.2 ERRC in existing buildings:  Require coverage if existing wired 
system cannot be repaired, unless AHJ determines system is not needed
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2021 IFC – 510 Emergency Responder Radio Coverage 
510.1 ERRC in new buildings 

510.2 ERRC in existing buildings 
510.3 Permit Required 

510.4 Technical Requirements 
Equipment required to provide emergency responder radio coverage 

shall be listed in accordance with UL 2524.  Systems, components and 
equipment required to provide the emergency responder radio 

coverage system shall comply with Sections 510.4.1 through 510.4.2.8.
510.4.1 ERCES Signal Strength 

95% General Areas & 99% Critical Areas
510.4.1 Minimum Signal Strength into the building 

-95 dBm DAQ >=3.0 or equivalent SINR
510.4.2 Minimum Signal Strength out of the building 

DAQ >=3.0 or equivalent SINR
510.5 Installation Requirements 

510.6 Maintenance

1103.2 ERRC in existing buildings:  Require coverage if existing wired 
system cannot be repaired, unless AHJ determines system is not needed
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2018 IEBC – Section 904 Fire Protection

No mention of Emergency Responder 
Communications Enhancement Systems 
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2021 IEBC – 101.2.1 Application of fire code. 
Where work regulated by this code is also regulated by 
the construction requirements for existing buildings in 

Chapter 11 of the International Fire Code such work shall 
comply with applicable requirements in both codes.

IFC 1103.2 ERRC in existing buildings:  Require coverage if existing wired 
system cannot be repaired, unless AHJ determines system is not needed
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