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1. GENERAL

The North Carolina Fire Code requires that the Public Safety Communication System be fully operable in the
interior of new buildings as code permits. Per North Carolina 2018 Fire Code Section 510, approved in-building
emergency responder communication coverage shall be provided in all new buildings greater than 7,500 square
feet, or that do not meet the exceptions listed in the Code.

New building owners subject to NFPA 1225 (2022) and NC 2018 Fire Code Section 510 are required to submit
a Communication Signal Strength Study that demonstrates that existing Public Safety Communication Systems
signal levels meet the Code, or they will be required to install an Emergency Responder Communication
Coverage System (“ERCCS also known as a Bi-Directional Amplifier “BDA” system) to boost the signals up to
the required levels. All owners of new buildings, as well as their general contractors and ERCCS
vendors/installers, should be familiar with all provisions of the relevant codes and standards. This guide
augments those documents with further clarification as to how the codes and standards are implemented.

No ERRCS shall transmit on any frequencies until the Letter of Authorization to Retransmit has been issued by
the Charlotte UASI.

2. PRE-PLANNING

Because the Communication System Signal Strength study cannot be performed until the building is nearly
complete, and because of the lead time in procuring and installing an ERCCS (BDA) building
owners/managers are well advised to consider having a pre-construction signal strength test study. This
test will be beneficial due to the strong possibility that accommodating an ERCCS installation late in the
building process may well delay final building acceptance and add cost beyond what would have been required
for a pre-planned ERCCS. Some steps may be taken during building design and early construction that can help
alleviate some of the delays and expenses should an ERCCS be required. Such steps would include preplanning
a roof penetration and conduits for the coax cable feeding the roof-top donor antenna as well as ceiling conduits
for the interior Distributed Antenna Systems (“DAS”) cabling. Building owners are encouraged to make sure
their building designers are aware early on of the possibility of the need for an ERCCS installation and plan
accordingly. Documentation regarding the pre-construction signal strength site study shall be emailed to: Fire
Marshal Jon Williams jon.williams@unioncountync.gov, Deputy Fire Marshal John Helms
john.helms@unioncountync.gov, and Assistant Fire Marshal Chad Baucom chad.baucom(@unioncountync.gov
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3. RADIO SIGNAL STRENGTH STUDIES

Any builder owner wishing to demonstrate that the existing communication signal levels inside the building
meet the minimum criteria (as specified in NC 2018 Fire Code Section 510.4.1 and NFPA 1225 (2022)) will be
required to submit an Emergency Communications Signal Strength Study.

The Emergency Communication Signal Strength Study should be done using the following frequencies:
853.9000 MHz (UASI Control Channel)

853.9375 MHz (UASI Backup Control Channel 1)

853.3125 MHz (UASI Backup Control Channel 2)

Such studies shall be performed by a suitably qualified engineer or technician with an FCC General
Radio Operator's License and NICET Level I Certificate for Techs doing BDA/ERCCS System Initial
Surveys & Acceptance Tests. (Acceptance of alternative technical qualifications will be done on a case-by-
case basis by the Fire Marshal's Office.)

Signal studies can only be conducted once the building is permanently enclosed, i.e. all windows, doors,
drywall, exterior coatings, and roof in place. When tests are conducted all windows and doors in the
building should be closed.

Note that even if the test shows the signal is sufficient, when this Office conducts a Temporary Certificate
of Occupancy and/or Certificate of Occupancy inspection of the building and in the event, we cannot
establish effective communication, we can and will mandate an Emergency Responder Communication
Coverage System (BDA) be installed.

Buildings shall be considered to have acceptable in building emergency responder communication system
coverage when signal strength measurements in 95 percent of all areas on each floor of the building and critical
areas shall be provided with 99 percent floor area radio coverage. Critical Areas (as defined in 2013 NFPA 72
Section 24.5.2.2.1) are fire command centers, fire pump rooms, exit stairs, exit passageways, elevator lobbies,
sprinkler rooms, riser rooms, standpipe cabinets, sprinkler valve locations, and other areas deemed critical by
the Authority Having Jurisdiction. The signal strength shall meet requirements in sections 510.4.1.1 through
510.4.1.3 of the North Carolina Fire Prevention Code and NFPA 1225 (2022).

All signal measurements will be conducted using an approved professional-grade spectrum analyzer that has
been calibrated within 12 months of the date of the study. A copy of the most recent spectrum analyzer
calibration certificate shall be included with the Emergency Communication Signal Strength Study.

Documentation of the signal strength study shall be emailed to: Fire Marshal Jon Williams
jon.williams(@unioncountync.gov, Deputy Fire Marshal John Helms john.helms@unioncountync.gov, and
Assistant Fire Marshal Chad Baucom chad.baucom@unioncountync.gov

After submission of the study, the building owner will be notified as to whether the results were accepted or
whether an ERCCS (BDA) will be required. The Union County Fire Marshal’s Office reserves the right to
conduct its own signal level spot checks to verify study results.

Emergency Communication Signal Strength Study results do not need to be submitted if the building owner has
already determined that an ERCCS will be required. Further information pertaining to the Union County
Public Safety Communication System can be obtained by contacting the Charlotte UASI Radio.
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4. ERCCS INSTALLATION

Installation requirements will be in accordance with NFPA 1225(2022) and NC Fire Code 510.5 Section
510.5.1 through 510.5.5.

For buildings that fail to meet the criteria for sufficient emergency responder signal levels, an ERCCS will be
required. An ERCCS captures the emergency communication signal at the rooftop level through an outdoor
donor antenna and carries that signal to the interior of the building where it can be amplified by a BDA, also
known as a signal booster. The amplified signal output of the BDA will normally be redistributed within the
building via a DAS. In some cases, it may be necessary to distribute the amplified signal by a "leaky" coaxial
cable method. The amplified signal distributed inside the building should not radiate beyond the perimeter of
the building or generate any interference to any licensed radio service.

Per NC 2018 Fire Code section 510.5.2, 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 proper
coordination and approval of the fire code official and the frequency license holder(s). Upon approval, the
building owner/manager will be issued a "Letter of Authorization to Retransmit" the radio frequencies licensed
to the Public Safety Agency. (see Section 6-FCC requirements)

As specified in Section 510.3 of the NC 2018 Fire Code, a construction permit is required for any installation or
modification of an ERCCS. An ERCCS permit shall be obtained from the Union County Fire Marshal’s Office
once the installation plan has been approved. Fees may apply.

Installation of an ERRCS, to include rooftop antenna components and all required electrical wiring, antenna
cables, conduits, bonding, grounding, and lightning protection shall be in compliance with all applicable NC
building and fire codes.

5. MULTIPLE BUILDING/PROJECT INSTALLATION

In multiple buildings or projects (with more than 1 building on any property or in the same complex) which is
controlled, managed, or owned by any individual, group, corporation, or partnership is required to have only
1(one) Public Safety BDA with integrated Fiber/Wired Cable Head-End Dedicated Public Safety Active DAS
per system. In conjunction with this, this BDA will be required to be tested, maintained, and monitored in
accordance with FCC Title 47, Section 90.219



6. ALARM SYSTEM INTERFACE

Per NFPA 1225 (2022) and NC 2018 Fire Code Section 510.4.2.5 the in-building emergency responder
communication coverage 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
signal shall include the following:

1. Loss or normal AC power supply
. System battery charger(s) failure.

. Malfunction of the donor antenna(s).

2
3
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 communication link between the fire alarm system and the in-building 2-way
emergency responder communication coverage system.

8. Oscillation of active RF-emitting device(s).

EXCEPTION:

1. Systems where all portable devices within the same bank use active power control features.

7. FCC REQUIREMENTS

Per NFPA 1225 (2022) and 510.5.5 of the 2018 NC Fire Code, in-building emergency responder
communication coverage system installation and components shall comply with all applicable federal
regulations including, but not limited to, FCC 47 CRR Part 90.219.

No ERCCS shall transmit on any public safety frequency until the Letter of Authorization to Retransmit has
been issued. Additionally, for any Class B ERCCS, the ERCCS shall not transmit on any frequency until the
ERCCS has been registered in the FCC database.

Union County Requires the use of Class A Boosters only. No Class B Booster is to be installed in the
County of Union Radio System after July 1, 2025.



8. MINIMUM PERSONNEL QUALIFICATION REQUIREMENTS

Minimum qualifications for the ERCC system designer and lead installer are specified in NC 2018 Fire Code
Section 510.5.3. and shall include both of the following depending on scope of work being performed:

1. A valid FCC-issued general radio operator’s license.

2. NICET Level I Certificate for Techs doing BDA/ERCES System Initial Surveys & Acceptance Tests -
After 07/01/25

3. NICET Level II Certificate for Techs doing the BDA/ERCES System Installations After - 07/01/25
4. NICET Design Certificate for persons who Design BDA/ERCES Systems After - 07/01/25

9. ACCEPTANCE TESTING

Acceptance testing for all in-building 2-way emergency responder communication coverage systems shall be
conducted in accordance with NFPA 1225 (2022) and North Carolina Fire Code section 510.5.4. An ERCCS
acceptance test can only be conducted once the building is permanently enclosed, i.e. all windows, doors,
drywall, roofs, and exterior coatings in place. The building owner can contact the Union County Fire Marshal’s
Office to request an ERCCS acceptance test and final inspection once the installation is complete, and all alarm
interfaces are dually tested. Acceptance testing will also include a demonstration of the alarm panel interface,
including simulations of all possible fault modes. Final acceptance testing will also include an electrical
inspection to ensure compliance with all electrical codes, including electrical wiring, conduits, antenna cabling,
grounding, bonding, and lightning protection.

10. LABELING

All ERCC systems should be labeled at the BDA enclosure. The enclosure and door to room shall be labeled
with the words "ERCCS - Emergency Responder Communication Coverage System." In addition, instructions
should be posted as well as a KNOX BOX Kill Switch provided, within 3 feet, for how to completely disable
the ERCCS in case of radio interference issues.

11. MAINTENANCE & ANNUAL INSPECTIONS

ERCCS shall be maintained operational at all times in accordance with NFPA 1225 (2022) and NC 2018 Fire
Code Section 510.6 and is the responsibility of the building owner/manager. Annual testing of all ERCCS shall
be conducted annually and be tested per section 510.6.1 of the 2018 NC Fire Code. A testing report verifying
the system is in compliance with section 510.5.3 of the 2018 NC Fire Code must be submitted to the fire code
official per section 510.6.1 number 5 of the 2018 NC Fire Code.



12. PERMITTING PROCESS

When applying for an ERCCS permit please follow the directions listed below.

1. Apply for a Fire Construction Permit - Emergency Responder Radio Coverage in the Evolve Portal.
2. Upload the required Plans, Equipment Documents, Licenses, and Certifications.
3. Ensure the address of the permit matches the address of the building permit of the project.



