San _Jose Fire Department
Office of the Fire Marshal
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Wrmg::““‘é Emergency Responder Radio Coverage System Guideline
Effective Date: January 1, 2020

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. The
intent of this guideline is to provide the SJFD interpretation of the minimum standards necessary to meet the
requirements for Emergency Responder Radio Coverage (ERRC) in accordance with the 2019 California Fire Code
(CFC), 2019 California Electrical Code (CEC), 2019 California Building Code (CBC), 2019 NFPA 72,2019 NFPA
1221,2017 NFPA 70, and 2017 NFPA 780 as amended by Local Ordinance.

Existing buildings shall comply with the requirements of 2019 CFC sections 510.2 and 1103.2.

1.0 GENERAL
1.1 This guideline applies to all buildings within the City of San Jose.

1.1.1  All new and existing buildings, without regard to exemptions allotted below, shall be
provided with the capability to support the installation of a radiating cable system, a
distributed antenna system with Federal Communications Commission (FCC)-certified signal
boosters, or other system approved by the fire code official in order to achieve the required
adequate radio coverage if needed. Such capability shall be demonstrated to allow for the
potential of future installation of a building ERRC system.

1.1.2  Existing buildings undergoing tenant improvements that meet the building size, type, and/or
area (in square feet) categories of section 1.1.3 below, shall be required to provide a
benchmark signal strength and clarity test report at the time of Life Safety inspection to
determine if a permit submittal to further enhance the public safety radio coverage into the
building is necessary.

1.1.3  Specifically, as further discussed in item 4.1 herein, all buildings may require an ERRC
system at some point. Although it is a good idea for all buildings to plan for future needs,
SJFD requires buildings meeting any of the following conditions to demonstrate on the
ERRC system permit submittal plans that they can install an ERRC system if needed now or
in the future:

1.1.3.1 More than 3 stories above grade plane (as defined by the 2019 CFC Section
202).

1.1.3.2 Parking Structure.
1.1.3.3 Total building area is 30,000 square feet or more.
1.1.34 Total basement area is 5,000 square feet or more.

1.1.3.5 Facilities deemed critical. Typically noted during Planning approval.

1.1.4  Where approved by the fire code official, a wired communication system in accordance with
2019 CFC Section 907.2.13.2 may be permitted to be installed and/or maintained in an existing
building in lieu of an approved radio coverage system. See 2019 NFPA 72 Section 24.8.
Note: Be prepared to discuss the affects that the installation of an ERRC system will have and
why it is not feasible for this building.
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1.1.5 Buildings which will achieve radio coverage without amplification are exempt.

1.1.5.1 Where it is determined by a radio signal strength and clarity study that buildings
and areas of buildings that have minimum radio coverage signal strength levels
of the Silicon Valley Regional Interoperability Authority (SVRIA) P25 Phase 2
700 MHz Digital Trunked Radio System within the building in accordance with
2019 CFC Section 510.4.1 without the use of an indoor radio coverage system,
the building is exempt.

1.1.6  Negative impacts.

1.1.6.1 In facilities where ERRC 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
ERRC. At a minimum, a fire detection system is required with interlocks as
needed for emergency responder use, and an Emergency Plan as described in 2019
CFC Chapter 4.
Note: Be prepared to discuss transmitter(s) on site and affects it (they) will
have on overloading the Distributed Antenna Systems (DAS) Bi-Directional
Amplifiers (BDA). Where the BDA is limited and to keep costs down a “Split
DAS” solution may be proposed with separate uplink and downlink antennas to
solve frequency conflicts particularly if physical separation cannot be
accomplished.

1.1.6.2 Obstruction by proposed construction. No obstruction of the public safety
system backhaul shall be allowed without an approved mitigating plan. When the
construction of a new building obstructs line of sight emergency radio
communications to existing buildings or other locations, the developer of the new
building shall develop an approved mitigating plan to correct the degraded radio
coverage as necessary to restore communications capabilities in accordance with
2019 CFC Section 510.

1.1.7  Exterior irradiation. We need to make sure that the ERRC enhancements are not impacting
the communications outside the buildings they are augmenting. The common method to
achieve compliance with 2019 CFC Section 510 is the installation of a Bi-Directional
Amplifier (BDA), an amplified Distributed Antenna System (DAS), or other proven signal
amplification technology capable of achieving the required radio coverage.

1.1.8 A DAS is a network of cables and antennas configured to distribute the signals from the BDA
evenly throughout the building. This is usually accomplished through the use of multiple
antennas or radiating cable (also known as leaky coaxial cable). When combined with a BDA,
a DAS is usually the best option for enabling capacity and coverage inside dense
infrastructures, such as shopping malls, multi-tenant commercial and residential centers, and
high-rise buildings. In addition to the standard coaxial cable distribution, DAS can also use a
fiber-optic backbone to distribute signals. This fiber-optic option provides a lower loss
solution for larger venues or more complex systems like business and residential campuses, as
fiber-optics can extend out to over 10 miles before it impacts system performance.

1.1.9  The building-by-building approach may accommodate start-up requirements, however,
developing fiber optic systems that support multi-building and larger applications should
seriously be considered. Taking a system approach could reduce initial and life-cycle costs as
well as provide improved control of the radio system.

2.0 PERMITS
2.1 A construction permit is required for the installation of or modification to ERRC systems and related
equipment.
SAN JOSE
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2.2 We no longer accept paper plans. Plans are to be submitted using the SJePlans system. Uploaded files
must be correctly named. See “Fire SJePlans File Naming Convention”. To acquire an installation
permit for the ERRC, submit the following to the San Jose Fire Department’s Bureau of Fire
Prevention (BFP):

2.2.1  To apply for an installation permit for an ERRC system, please schedule an appointment and
complete your application submittal using SJePlans.

2.2.2 A completed “Fire Protection and Special Systems Installation Permit” form (permit
application) — for project/facility business name, if the project is speculative, type-in “SPEC.”
followed by the anticipated occupancy (e.g., SPEC OFFICE, SPEC. WAREHOUSE, ETC).

2.2.3 The SJFD plan check comments (plan check directives) — this may be obtained from the
general contractor or architect.

2.2.4 All approved variances or alternate means or methods of constructions that are relevant to the
project — these may be obtained from the general contractor or architect.

2.2.5 Shop quality plans, calculations and supporting documents for the proposed ERRC system.

2.2.6  SVRIA system registration. Prior to issuance of a construction permit, systems must be
registered with the SVRIA at http://svria.org/resources/ and proof of registration shall be
submitted to the fire code official upon plan submittal.

22.6.1 Contractor to complete the form to the best of their ability prior to the start of the
project.

2262 Prior to granting final, the completed form shall be submitted to SVRIA and the
fire code official.

2.3 All new projects need to be submitted thru the SJePlans website. Further guidance on uploading the
above documents electronically to SJePlans will be provided by a senior permit specialist at your
permit intake appointment. You can refer to this website for valuable resources available to permit
applicants that include the links to SJePlans, applicant user manual, FAQs, system requirements, and
more: https://www.sanjoseca.gov/business/development-services-permit-center/online-permit-
services/eplans-submission-and-review

2.4 Permits are required for any of the following work:
2.4.1 Installation of a new ERRC system.
2.42  Any alteration to an existing ERRC system.
243  Addition to an existing ERRC system.

244 Demolition of a part or of a whole ERRC system.
Note: Maintenance performed in accordance with this code is not considered a
modification and does not require a permit.

2.5 See current Fee Schedule.
2.6 Initial permit fees will be collected when plans are submitted. Permit fees are non-refundable.
2.7 The permit applicant shall be the installing contractor. See 2019 CFC Section 510.5.2 and item 5.6

herein for ERRC personnel qualifications.

2.8 All installing contractors shall have a California Electrical (C-10) Contractor’s License; a valid
worker’s compensation certificate; and a San Jose business license. When the design and plans are
produced by a party other than the licensed contractor, the plans shall be stamped by a professional
engineer. The said license and certificate numbers shall be indicated on the permit application prior to
submittal of an installation permit.

29 Installation, alteration, or demolition of a system shall not commence prior to the approval of plans and
the issuance of a permit.
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The permit and a SJFD approved set of plans shall be kept at the project site until final approval of the
permit, after which they shall remain in the possession of the owner.

Equipment shall have FCC certification prior to installation.

Operating Permit — An ERRC annual operating permit is required with the property owner when an
ERRC system is installed. An ERRC operating permit will be issued by the SJFD inspector at the
project final. The owner/tenant shall contact Bureau of Fire Prevention at (408) 535-7687, as soon as
possible after the project final, for obtaining the yearly operating permit.

PLANS

Note: Failure to provide any of the information required in sections 3.1 through 3.9, herein, will
result in the plans being disapproved.

General requirements for All ERRC Projects.
3.1.1  Plans and attachments shall be clearly labeled and legible.

3.1.2  Plans and all revisions to the plans shall be dated. If utilizing an existing drawing or portion of
a drawing, the area of work shall be highlighted and clouded with an appropriate symbol
(delta). Provide a revision list with a symbol, date, description, and initials.

3.1.3  When making alterations, additions, or deletions to an existing system, all existing devices and
equipment shall be shown and properly identified on the floor plan and system riser (single
line) diagram.

3.1.4  Plans shall include a title sheet, an equipment list, a written standard operating procedure, a
floor plan, a system riser diagram, and secondary power calculations. See paragraphs 3.2
through 3.9, herein.

3.1.5 Attachments shall include the manufacturer’s specification sheets for all equipment and
devices such as cables, amplifiers, Uninterruptible Power Supply (UPS) batteries, antennas,
splitters, etc., indicating the FCC certification. See paragraph 3.9, herein.

Title Sheet
3.2.1  The front sheet shall contain the following information:
3.2.1.1 Project name and address of the project.
3.2.1.2 The designer’s full name - no initials, pseudonyms, acronyms, or aliases- FCC

License number and signature. The designer of record shall be responsible for the
entire system being worked on.

3213 Business name, address, and California Contractor’s License number and FCC
issued license of the installing contractor. If the designer of the ERRC system is
not the installing contractor, the following shall be clearly indicated/printed on
the plans:

3.2.1.3.1 DESIGNED BY - followed by the designer’s business name,
address, designer of record’s full name and signature. See 2019
CFC Section 510.5.2 and item 5.6 herein for qualifications.

3.2.1.3.2 INSTALLING CONTRACTOR - followed by the installing
contractor’s business name, address and California Contractor’s
License number. See 2019 CFC Section 510.5.2 and item 5.6 herein
for qualifications.

3214 Name and type of supervising station service monitoring the system as per 2019
NFPA 1221 Section 9.6.13. See SJFD Handout for Fire Alarm Systems for
further direction at:
https://www.sanjoseca.gov/home/showpublisheddocument/76820
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3.2.15 Occupancy group(s) of building or area as defined by the 2019 CBC.

3.2.1.6 Number of basements, number of stories above basement, building height, total
building area, and building construction type.

3.2.1.7 Scope of work. If the scope of work is the demolition of an existing ERRC
system, justification for removal shall be provided. See items 1.1.1 and 1.1.4
herein.

3.2.1.8 Description of transmission zone assignments such as complex name, address, or
campus and designation.

3.2.1.9 A note stating that the design and installation complies with the 2019 CFC, 2019
NFPA 72 & 1221, the 2019 CEC, the 2019 CBC, and San Jose Fire Department
ordinances, policies, and standards.

3.2.1.10 A clear site map and/or vicinity map.
3.2.1.11 All other pertinent notes.

3.2.1.12 A key plan of the building and/or complex indicating the street location and the
ERRC System Controls within the building shall be provided.

3.2.1.13 State the required performance objective of the ERRC per 2019 CFC 510.4 and
2019 NFPA 1221, Section 9.6. Should the codes conflict, the most stringent shall
prevail.

3.3 Equipment List

3.3.1 Provide the model number, manufacturer’s name, description, quantity, and symbols to be used
(legend) for each device, equipment, and conductors proposed to be installed
Note: SJFD reserves the right to disallow any listed product due to past performance.

3.3.2 The symbols used on the plans shall match the legend. Strike out any “typical” symbols that
do not pertain.

3.4 Floor Plan — the following shall be clearly indicated:

3.4.1 Scale used and a graphical representation of the scale. The minimum scale for ERRC plans is
1/87=1’-0". Metric scale shall not be accepted.

34.2 Rooms and room names.
3.43 The locations of partitions, non-rated walls, and rated walls. If not full height, indicate the
heights of the wall and the ceiling.

3.44 The location of all emergency responder equipment.
3.4.5 Power and panel locations.
3.4.6 Raceway routing.
3.47  Conduit and conductor size.
3.4.8 Roof plan showing location(s) of antennas.
349 Location(s) of in-building antennas.
3.4.10 Bandwidth.
35 Riser diagram — provide the following:

3.5.1  Single line wiring diagram (riser diagram) that shows the interconnection of equipment of the
whole system.

3.5.2  Type and size of wire or conductor to be used.

3.5.3  Schematic drawing of electrical system and backup power.
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3.5.4  Show outline of rated enclosures to clearly demonstrate any required pathway survivability
Detail diagram — Show supervisory points from repeater.
Calculations

3.7.1  Secondary power calculation — See item 4.20 herein.

Signal propagation map — Provide a map indicating the signal strengths as designed and then as installed
by As-Built.

Attachments

3.9.1 Manufacturer’s specification sheets for all devices, equipment, and materials to be used shall
be submitted, including the cables, amplifiers, UPS batteries, antennas, splitters, transponder to
the supervising station, etc. Highlight on the cut sheet to demonstrate which device or
equipment is being used, the listing information, and the application per listing.

DESIGN AND INSTALLATION

Because technology advancements, induction of noise into the network and any unforeseen issue(s)
may arise, all new buildings as described in item 1.1.1 herein, shall be constructed with the ERRC
system infrastructure (i.e., rated enclosures, pathways, conduit, access panels, etc.) installed at the start
of the project. There shall be not less than a two-inch (2”’) conduit having a minimum two-hour fire
resistive rating installed between the either the first floor or the bottom subterranean floor to the roof. If
the conduit is installed to be shared, load calculations shall be provided demonstrating the volume
capacity is not diminished by the size installed and that it is compliant with 2019 CEC or 2017 NFPA
70.

ERRC systems shall be designed and installed in accordance with the requirements of 2019 NFPA 72 &
NFPA 1221, 2019 CFC, the 2019 CEC, the 2019 CBC, and San Jose ordinances, policies, and
standards.

Emergency Communications Systems: 2019 CFC Section 510 determines when these systems are
required in a building. 2019 NFPA 1221 — “Installation, Maintenance, and Use of Emergency Services
Communications Systems” tells you how the system should be installed when required by the Fire
Code.

Critical Areas. As directed by 2019 NFPA 1221 Section 9.6.7.3, 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.

Prior to installation, the developer shall meet with SJFD to ensure that the required radio study is
prepared to assess existing and proposed signal strength and clarity.

4.5.1 The radio study shall provide specific recommendations to the developer to achieve
compliance.

452  The radio study shall be submitted along with the applicant’s formal application for permit.
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, and other supporting
technical information.

Documentation required is presented in 2019 NFPA 1221 Chapter 12.

Amplification systems allowed. Buildings and structures which cannot support the required level of
radio coverage shall be equipped with a radiating cable system, a distributed antenna system with
Federal Communications Commission (FCC)-certified, public-safety grade signal boosters (amplifiers)
designed for the bands and frequencies specified by the fire code official, or other system allowed by
the fire code official in order to achieve the required adequate radio coverage.

Design the ERRC to provide signal amplification on every floor of the building. During building
construction, install the infrastructure (rated enclosures of head end equipment — room & riser, electrical
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power, cable pathways/conduit runs, access panels, junction boxes, etc.) throughout the building.
However, install amplification only on floors that fail to pass the benchmark public safety radio
coverage signal strength and clarity test. Benchmark test shall be performed only when building is fully
constructed (with interior walls, partitions, and doors) and enveloped (with exterior walls, windows, and
exterior finishes that may diminish signal strength).

Components used in the installation of the ERRC system (e.g., repeaters, transmitters, receivers, signal
boosters, cabling, and fiber-distributed antenna systems) shall be tested for compatibility with the public
safety radio system.

ERRC shall not infringe on, or be overrun by, adjacent building communication systems or cellular
telephone service provider systems.

Permanent external filters and attachments shall not be permitted.

A single antenna system is allowed provided the antenna is capable of passively distributing all
frequencies between 698MHz and 2.7GHz and the hardware for both Public Safety and wireless carrier
frequencies are completely separate with necessary filters. The single antenna system must also be
tested and certified by a qualified contractor.

Isolation. As directed by 2019 NFPA 1221 Section 9.6.9, if a donor antenna exists, isolation shall be
maintained between the donor antenna and all inside antennas (interior and exterior signal strength) to
a minimum of 20 dB above system gain.

Retroactivity: Unlike most installation standards, an ERRC system is intended to be enforced
retroactively on existing buildings. See 2019 CFC Sections 510.2 and 1103.2.

Emergency responders include but are not limited to the following:
4.15.1 City of San Jose Fire and Police Departments
4.15.2 Santa Clara County Sheriff and California State Police Departments
4.15.3 Ambulance

Supported Frequencies: A frequency range supported from the Silicon Valley Regional
Interoperability Authority (SVRIA) P25 Phase 2 700 MHz Digital Trunked Radio System as
determined by the fire code official (base transmitter frequencies), and a frequency range

supported to the Silicon Valley Regional Interoperability Authority (SVRIA) P25 Phase 2 700 MHz
Digital Trunked Radio System as determined by the fire code official (radio field transmit frequencies)
on each floor of the building.

On Site Location:

4.17.1 The ERRC head-end shall be located at the fire command center (FCC) when the building has
one.

4.17.2 For buildings without a fire command center the communications control equipment and
portable handsets shall be located inside the building near the fire alarm control panel, or
other approved location.

4.17.2.1 ERRC head end including all common equipment should be located in a room on
the main floor or one floor below grade. Locate the head end equipment in the
telecommunications room close to the building entrance whenever possible. A sign or map
identifying location of room and master power switch shall be provided as needed to
assure the location is readily identifiable to emergency responders

4.17.2.2 Locate the ERRC node equipment in telecommunications rooms.

41723 Provide the ERRC head-end room and the telecommunications rooms containing
ERRC equipment with continuous air conditioning to alleviate heat build-up within the
rooms. Connect the air conditioning system to normal building power circuits. The
ERRC equipment can operate at an elevated temperature during a power outage.
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4.17.3 Rooms housing ERRC equipment shall be installed in pre-approved locations separated from
the remainder of the building by 2-hour- rated fire barriers (in buildings with fire-rating of 2
hours or more). Refer to 2019 CBC Section 601 for types of constructions and fire-resistance
rating requirements for building elements. See item 4.25 herein for further direction on
required pathway survivability.

4.17.4 Location of the main radio frequency and donor site (site closest to the jobsite) and their power
- The lateral and longitudinal coordinates will be provided to the contractor developing the
DAS system and will vary by location. At no time will the contractor be allowed access to
City of San Jose radio sites.

4.18 Additional frequencies. Provide ERRC expandability to permit future additions and changes to the
emergency responder radio frequencies. See item 4.1 herein.

4.18.1 SJFD is part of the Silicon Valley Regional Communications System (SVRCS). A 700MHz
system is in process of being deployed and this will also be a requirement for the building
owner. For planning purposes, factor the data from the 800MHz tests to model the indoor
700MHz requirements. The building owner shall modify or expand the emergency responder
radio coverage system at their expense in the event frequency changes are required by the
FCC or additional frequencies are made available by the FCC. Prior approval of a public
safety radio coverage system on previous frequencies does not exempt this section.

4.18.2 ERRC shall comply with the requirements of and obtain licensee consent from the FCC as
required.

4.18.3 Do not combine the ERRC with other radio systems such as:
4.18.3.1 Cellular telephone signal enhancement.
4.18.3.2 Wi-Fi systems.
4.18.3.3 Pager systems.
4.18.3.4 Medical telemetry systems

4.19 All signal booster components shall be contained in National Electrical Manufacturer’s Association
(NEMA) 4-type waterproof cabinet(s) or other approved enclosure(s).

4.20 Secondary power supply - Emergency responder radio coverage systems shall be provided with an
approved secondary source of power per 2019 NFPA 1221 Section 9.6.12 in addition to 2019 CFC 510
Section 4.2.3.

4.20.1 Power supply sources. ERRC systems shall be provided with at least two independent and
reliable power supply sources conforming to NFPA 72 and the California Electrical Code,
one primary and one secondary. The standby power supply shall be an approved UPS system
solely for and capable of operating the emergency responder radio coverage system for a
duration of not less than 24 hours. When primary power is lost, the power supply to the
ERRC system shall automatically transfer to the standby power supply.

4.20.2 Connect the UPS (12-hour capacity on full operational load) to a generator-backed emergency
power circuit if available (total combined standby time shall not be less than 24 hours).

4.20.3 Asaminimum:

4.20.3.1 UPS shall be enclosed in a NEMA Type 4 waterproof enclosure.
Exception: Listed systems that are contained in integrated battery cabinets.

4.20.3.2 UPS batteries shall be of the sealed maintenance-free type.
4.20.3.3 Provide battery ventilation in accordance with code requirements.

4.20.4 Monitoring the integrity of power supplies shall be in accordance with 2019 NFPA 1221
Section 9.1.2 and 2019 NFPA 72 Section 10.6.9.

42] Emergency Power Off (EPO) - A disconnect relay connection that will disengage the Power shall be
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provided in a pre-approved location(s) and be the only method of turning off a UPS system. DC
Systems shall have a Battery Disconnect Switch.

4.22 Supervision - See 2019 NFPA 1221 Section 9.6.13.1 for monitoring requirements of ERRC Systems.
As a Minimum, provide supervision of the ERRC antennas, signal boosters, power supplies, UPS, and
related system components.

4.22.1 Program the fire alarm system to relay ERRC supervisory and trouble signals to the
appropriate supervising station. Instruct supervising station personnel to notify the San Jose
Fire and Police Departments of the impairment when necessary (if fault conditions persist).

4.22.2 Active and Passive system components shall be monitored for component failure and
malfunction (per amended 2019 NFPA 1221 Section 9.6.13 of the San Jose Muni Code Section

17.12.1090)

4.23 Dedicated Panel - See 2019 NFPA 1221 Section 9.6.13.2 for monitoring requirements of ERRC
Systems via dedicated annunciator installed within the room housing the building Fire Alarm control
unit.

4.24 Antennas - If outdoor antennas are required, obtain City of San Jose Planning Department approval of

antenna locations. Provide access for maintenance and code-required fall protection.
4.25 Pathway Survivability and Circuit Protection
4.25.1 Provide pathway survivability in accordance with 2019 NFPA 72 Section 12.4.

4.25.2 Conduits allowed for use in routing ERRC cables shall be of Type EMT, IMC, RMC, or
similar continuous metal raceways as approved by SJFD

4.25.3 The riser cable shall be routed through enclosures (such as the room housing the headend
equipment and the fire barrier shaft or chase constructed for horizontal/vertical riser runs) that
matches the building’s rating. If the building has a fire-resistance rating of less than 2 hours,
the riser enclosures shall be fire-rated by not less than 1 hour (per amended 2019 NFPA 1221
Section 9.6.2.3 of the San Jose Muni Code Section 17.12.1090).

4.25.4 The backbone (riser), antenna distribution (feeder), radiating, or any fiber-optic cables shall
be rated as plenum cables. See 2019 NFPA 1221 Section 9.6.2.1.

4.25.5 The riser cable shall be connected to the feeder, radiating, or any fiber-optic cables using
hybrid coupler devices of a value determined by the overall design. See 2019 NFPA 1221
Section 9.6.2.2.

4.25.6 The connection between the riser and feeder antenna cables shall be made within an
enclosure that matches the building’s fire rating, and passage of the feeder antenna cable in
and out of the enclosure shall be fire-stopped. If the building has a fire-resistance rating of
less than 2 hours, the riser enclosure shall be fire-rated by not less than 1 hour (per amended
2019 NFPA 1221 Section 9.6.2.3 of the San Jose Muni Code Section 17.12.1090). Firestops
shall match the fire-rating of the enclosure and building elements penetrated.

4257 All feeder cables shall be protected either by an automatic sprinkler system in accordance
with 2019 CFC Section 903.3.1.1 for corridors or installed within an approved metal raceway
(see item 24.2).

4.25.8 ERRC systems shall be provided with lightning protection that complies with 2017 NFPA
780.

4.25.9 ERRC systems shall be provided with grounding protection that complies with 2017 NFPA
70.

4.25.10 Cable other than radio cable is allowed to comingle with the radio cable in the conduit
provided it is a listed, shielded cable that will not interfere with the radio cable and complies
with the 2019 California Electrical Code (CEC) and/or 2017 NFPA 70.

4.25.11 At each floor and the roof, an opening shall be made to allow easy access to the conduit from
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the ceiling.

4.25.12 Access in either the form of a drop ceiling or access panel shall be made along hallways and
through firewalls.

4.25.13 All floors of the subterranean parking garages shall have a similar conduit installation and
access.

4.25.14 Identify all required outside plant metallic and/or fiber optic system cables required to connect
ERRC to remote antennas, other services, and other buildings.

4.25.15 The circuit conductors and fiber-optic strands wiring shall be installed as required by 2019
NFPA 72 Section 27.7.

4.26 Signage. Signage shall be provided in accordance with 2019 CFC Section 509 as directed by the inspector.

4.26.1 Buildings equipped with an ERRC system shall be identified by an approved sign located above or
near the building key box stating: “Radio System Installed”. A sign stating “Radio System
Equipment” will be placed on or adjacent to the door of the room containing the main system
components. These signs shall meet the SJIFD current ERRC sign standard. Metal backed, red
background, with blue reflective lettering. See example herein, page 16 of 16.

5.0 TESTING

5.1 Frequency Information Systems shall be compatible with Silicon Valley Regional Interoperability
Authority (SVRIA) P25 Phase II digital radio system. Systems shall have the capability to support a
minimum of 24 channels in the 700/800 MHz band and be field programmable. For donor site
frequencies, register with the SVRIA at http://svria.org/resources/. If the site location(s) are not yet
commissioned, use the County Emergency Medical Services Agency (CEMSA) frequencies to estimate
if a Distributed Antenna System (DAS) / Bi-Directional Amplifier (BDA) system is likely to be
needed. County Communications Administration can be reached at 408-977-3220 to set up the testing.
If CEMSA frequencies come in with sufficient strength, it can be assumed that a DAS/BDA system
will NOT be needed. If the CEMSA frequencies are weak, before installation, a retest of the Silicon
Valley Regional Communications System (SVRCS) Project 25 Land Mobile Radio (LMR) system
shall be performed after the prevailing donor sites are commissioned.

5.1.1  After registering, if testing determines that a DAS/BDA system is not necessary, the
APPLICANT shall inform SVRIA that the registration can be deleted and SJFD will be
copied on the correspondence.

52 Inspection is required to demonstrate compliance to the provisions of 2019 CFC Section 510. The
owner or an authorized agent of the owner is responsible to obtain and fund special inspections services
by contract with a contractor approved by the AHJ. The owner is responsible to provide acceptable
radio coverage within the facility, access to documentation and to request inspection after a system is
first installed, annually and when modifications are made to the facility. Inspection requests will
identify the testing service who will propose a schedule and provide supporting records. The contractor
will provide as-built documentation, commissioning test data and observations of the physical
installation and performance of the signal booster system as verification of proper system operation
prior to placing the system on-the-air and to document indoor radio coverage of the system.

53 Contractor Field testing.
5.3.1 A set (2 radios) of two-way radios for testing can be provided by SJFD BFP on a first-
come first-served basis and hence is subject to availability. The installation contractor shall
submit a request by email to SJFDPermitSpecialist@sanjoseca.gov to be scheduled for its use.
The technician shall be trained in the proper use of these emergency radios (see item 5.6
herein). The inbound and outbound signal level shall be sufficient to provide a minimum DAQ
3.0 as suggested by 2019 NFPA 1221 Section 9.6.8. and tested in accordance with Section
11.3.9.

Note: SJFD reserves the right to disallow DAQ as a means of acceptable signal strength in lieu
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of the meeting the minimum required floor area radio coverage (95% each floor and 99%
critical areas) or the minimum required frequency of -95 dBm in all grids.

5.3.2  Contractor is financially responsible for the radios once in their possession until returned
without damage. The radios will be returned on or before the agreed upon date. Unreturned or
damaged equipment can result in the contractor’s loss of business license.

54 SJFD Departmental interaction procedure for testing:
5.4.1 SJFD frequencies may not be used for Testing. Coordinate and use the Test Talk Group.

5.42 If for any reason SVRIA Emergency Frequencies are needed through open emergency radio
communications, contact San Jose Fire Communications Administration at 408-794-1280 to
schedule any testing on active SJFD frequencies. A minimum of 2 full business days lead
time is required.

5.4.2.1 If prior approval is obtained, SJFD frequencies may not be used for anything
other than short test counts. Conversation between employees at the site shall not take
place on SJFD frequencies.

5422 Typically, SJFD allows testing on its frequencies only during our slack time
between 0500-0700 hours. Authorized contractors can do testing as our activity level
permits. The contractors must understand that they need to monitor what is going on and
hold their traffic (especially on SJFIRE) if we start getting busy.

5423 Fire Communications dispatch operations will not be used to determine the
Delivered Audio Quality (DAQ) for either analog or digital signals.

5424 Contractors will call us at 408-277-8952 prior to starting their testing to ensure
that they are OK to proceed and have agreed to finish by time (usually 0700 hours). They
will provide their contact information, and we can call them to postpone their testing if
needed

543  Acceptance testing. Upon completion of installation, the building owner shall have the radio
system tested to ensure that ERRC on each floor of the building is functional.

5.44  Amplifiers shall not be placed on air before they are verified.

5.4.5 The two primary considerations for the acceptance tests are:
5451 Equipment validation (again - before it is placed on the air) &
5452 Coverage validation (to document the improved coverage)

5.4.6  Any transmitter test shall document that the transmitter is set to the minimum power required
to carry out the desired.

5.4.7 Document that the measured peak output power (EIRP) complies with the de facto EIRP limit
(+36 dBm —4W unless otherwise noted) for all proposed antennas.

5.4.7.1 Note that the output power limit was reduced in order to comply with the de facto
EIRP limit if required.

5.4.8 Radio shop - Uplink level verification.

5.4.8.1 With the donor EIRP known, document an accurate measurement of the downlink
to identify the signal loss between the two locations. Given that the uplink path will have
the same signal loss, therefore, if the uplink output power is measured, the signal level at
the donor site can be accurately calculated and documented.

5482 If the minimum/maximum levels into the DAS are within the automatic gain
control (AGC) range of the amplifier, the output levels from the amplifier (uplink) will be
relatively constant from anywhere in the building. If the minimum/maximum range is
greater than what the amplifier will handle, the lowest level needs to be used in the link
calculation to determine the uplink gain of the amplifier and documented.
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55
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549 Maximum output power testing (uplink):
5.49.1 Class A Amplifier:

549.1.1 Perform and document two measurements: a) Determine the
maximum level into the amplifier by transmitting from a portable
radio directly below a DAS antenna. b) Determine the minimum
input into the amplifier by transmitting from the furthest point into
a DAS antenna. This establishes the range of inputs. The range
should not exceed the AGC range of the amplifier, or the output
level will be affected.

549.1.2  Perform and document a link calculation for the radio path between
the building and the donor site.

549.1.3  Adjust the gain of the amplifier to ensure the uplink signal level
received at the radio site is above -95 dBm.

5492 Dummy Load: When conducting a test, or loading up procedure, a dummy load on
the donor antenna connection of the amplifier shall be used or the array shall be
disconnected from the donor antenna until the equipment/system operation has been
demonstrated to the inspector. A dummy load is a large resistor capable of dissipating the
radio energy from your transmitter as heat into the air. This capability is necessary during
the testing and repair of radio gear. When repairing the transmitter of a radio is often
required to transmit for a short time in order to diagnose the problem. But instead of
transmitting an unnecessary test signal live on the air, technicians connect a dummy load
to the antenna jack. This allows them to transmit a test radio signal that is absorbed in the
dummy load. This forces the amplifier to be off the air until power levels, gain, and
antenna isolation are checked. The installer can perform all checks and adjustments by
using a signal generator and keeping all transmissions inside the building.

5.4.10 After completion of signal level measurements and evaluation of audio quality, SJFD will be
asked by the contractor to schedule a fire crew to survey the building and verify fire command
and dispatch radio operation. Failure of the operational check will require that the owner
correct deficiencies and re-schedule acceptance testing.

Annual testing and proof of compliance. The emergency responder radio coverage system shall be
inspected and tested by qualified personnel annually, or whenever structural changes occur in or around
the complex including additions or remodels that could materially change the original field performance
tests. A final test report provided by the owner’s testing agency shall be provided to SJFD.

5.5.1 Test Radios: A set (2 radios) of two-way radios for testing shall be provided by SJFD-BFP
on a first come first served basis and hence is subject to availability. The installation
contractor shall submit a request by email to SJFDPermitSpecialist@sanjoseca.gov to be
scheduled for its use. The technician shall be trained in the proper use of these emergency
radios. See item 5.6 herein. Signal strength shall be DAQ 3.0 as suggested by 2016 NFPA
1221 Section 9.6.8.1 and tested in accordance with Section 11.3.9.

5.52 Dummy Load: When conducting a test, or loading up procedure, a dummy load on the donor
antenna connection of the amplifier shall be used or the array shall be disconnected from the
donor antenna until the equipment/system operation has been demonstrated to the inspector. A
dummy load is a large resistor capable of dissipating the radio energy from your transmitter as
heat into the air. This capability is necessary during the testing and repair of radio gear. When
repairing the transmitter of a radio is often required to transmit for a short time in order to
diagnose the problem. But instead of transmitting an unnecessary test signal live on the air,
technicians connect a dummy load to the antenna jack. This allows them to transmit a test
radio signal that is absorbed in the dummy load. This forces the amplifier to be off the air until
power levels, gain, and antenna isolation are checked. The installer can perform all checks
and adjustments by using a signal generator and keeping all transmissions inside the building.
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5.5.3 San Jose Fire Department and other 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.

5.6 Minimum qualifications of personnel. Only certification of in-building training is considered
demonstration of adequate skills and experience. The minimum qualifications of the system designer,
lead installation personnel and personnel conducting radio system tests shall include possession of:

5.6.1 A valid FCC-issued general radio operator’s license; and

5.6.2  Certification of In-Building System training issued by —
5.6.2.1 Association of Public Safety Communications Officials (APCO)
5.62.2 National Association of Business Education Radio (NABER)
5.6.2.3 Personal Communications Industry Association (PCIA) or,

5624 The manufacturer of the equipment being installed.

Note: All design documents and all tests shall be recorded, and the data signed by a person
meeting the minimum qualifications required by CFC 510.5.2 and herein.

6.0 INSPECTIONS

6.1 Field inspections can be scheduled only after a permit has been issued. Only the installing contractor
shall schedule all tests and inspections. To schedule an inspection, call (408) 535-3555 at least 3
days before the desired inspection date.

6.1.1  When scheduling an inspection, it is the contractor’s responsibility to request sufficient time
to complete a thorough inspection of the work performed. Inspections are booked in
increments of one hour. This time includes travel and completion of the Record of Inspection
form.

6.1.2  Missed inspections or inspections cancelled less than 48 hours before the scheduled date
shall be billed as an inspection for the amount of time booked.

6.1.3  Inspections are provided as covered by the permit fees. Additional inspections shall be billed
by the amount of time required.

6.1.4  Pursuant to Chapter 5.5, Division 1, Title 19 of the California Code of Regulations, effective
7/1/17 any individual performing the installation, alteration, or repair of water-based fire
protection systems will be certified or registered with the State Fire Marshal. Violators may
be subject to a "Stop Work Order".

6.2 The installing contractor shall conduct a complete test of the system and shall complete all parts of the
“Record of Completion”(see 2019 NFPA 72 Figure 7.8.2(b) & (k) “other”) prior to the inspection date.

6.3 Necessary coordination shall be made such that representatives of other contractors whose equipment
are involved in the testing are present.

6.4 There shall be sufficient personnel and equipment to demonstrate the installation.

6.5 The contractor shall schedule a SJ fire station crew to survey the building and verify fire command and

dispatch radio operation through the SJFD BFP per item 5.4.10 herein.

6.6 At the time of inspection, the contractor shall hand the following documentation (see 2019 NFPA 72
Section 7.5) to the SJFD inspector upon his/her arrival, which includes:

6.6.1  Approved and stamped plans,
6.6.2  Permit (to verify plan review approval),

6.6.3 A copy of the completed “Emergency Communications Systems Supplementary Record of
Completion”,
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6.6.3.1 The “Emergency Communications Systems Supplementary Record of
Completion” shall include the names and contact information of personnel to be
contacted at any time (24/7/365) if access to the equipment is needed,

6.6.4  As-built plans if installation has deviations from or to address redlines on the approved plan,
6.6.5  All previous Records of Inspections,
6.6.6 Completed SVRIA system registration form (reference in item 2.2.6 herein).

6.7 After the successful completion of the tests/inspections, provide the following to the SJFD inspector:

6.7.1  For central station service systems, a copy of the listing organization’s certification that the
installation complies with 2019 NFPA 72 or a copy of the placard from the listed central
station certifying that the installation complies with 2019 NFPA 72. Permit shall not be
finaled without this certificate or placard,

6.7.2  The permit,
6.7.3  Documents specified in 2019 NFPA 72 Section 7.5.

6.8 After final completion and acceptance of the project, the contractor shall provide the following to the
owner:

6.8.1 Documents specified in items 6.6 and 6.7 herein.

6.8.2  All literature and instructions provided by the manufacturers describing proper operation and
maintenance of all devices and equipment,

6.8.3 A copy of the approved plan and as-built plan, if applicable,
6.8.4 A copy of the Certificate of Completion, and
6.8.5 The signed and finaled permit.

6.9 Code requires one set of ERRC technical information and documentation to be filed in the fire
command center (if one exists) or in the ERRC head-end room. After final completion and acceptance
of the project, the owner shall maintain the following on site:

6.9.1 Documents specified in item 6.8 herein.

6.9.2  All literature and instructions provided by the manufacturers describing proper operation and
maintenance of all devices and equipment,

6.9.3 A copy of the as-built plan,

6.9.4  Key plan showing locations of ERRC head-end and node equipment, and antenna sites,
6.9.5 Summary of ERRC frequencies utilized,

6.9.6  Table of effective radiated power at antenna sites,

6.9.7 Keys to radio equipment room in key box

6.9.8  Label indicating ERRC system on premises at lock box

6.9.9 A copy of the Certificate of Completion, and

6.9.10 The names and contact information of personnel to be contacted at any time (24/7/365) if
access to the equipment is needed.

7.0 DOCUMENT REVISIONS

This document is subject to revisions. For general information and to verify that you have the most
current document, see SJFD development website, or call (408) 535-7750 and request the current
version date.
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Design Details for Approved Building Signage Required in Section 510.5.6:

6” x 8” Metal backed Sign
%" Lettering

2” x 4” Graphic

Red Background with Blue
Reflective Letters and

z

Radio System Installed
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