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How Did We Get Here@

» Effective January 7t 2018 City of Austin adopted the 2015
the International Fire Code (IFC) with local amendments



Section 510 Emergency Responder
Radio Coverage (ERRC)

» Used and Equivalent terms:
» Emergency Responder Radio Coverage Systems (ERRCS)
» Distributed Antenna System (DAS)
» Emergency Radio Coverage System (ERCS)
» In-Building RF Enhancement Systems for Public Safety

» This first entered into the IFC code back in 2009
» 2016 NFPA 1221 and 2016 NFPA 72 also related to ERRC systems




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 communications 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. Where approved by the building official and the fire chief, 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 in buildings where a floor for human occupancy is located not maore than 75 feet (22 860 mm) above the lowest level of fire department vehicle access.

2. Where it is determined by the fire code official that the radio coverage system is not needed.

510.1.1 Time Frame for New Building Installations. The adequacy of radio coverage for buildings permitted after adoption of this code shall be determined following completion of construction
and issuance of the Certificate of Occupancy. If supplemental equipment such as bi-directional amplifiers are necessary to assure radio coverage, the design and installation of the supplementary
radio transmission equipment shall be completed within two years of original occupancy.

510.1.2 Time Frame for Existing Buildings. If it is discovered that radio coverage is not adequate within buildings permitted prior to the adoption of this code, the design and installation of

necessary supplementary radio transmission equipment shall be completed within three years of the discovery of the deficiency.

Austin’s I[FC 510 Amendments




All buildings shall have approved radio coverage for emergency responders within
the building based upon the existing coverage levels of the public safety
communications system of the jurisdiction at the exterior of the building. This section
shall not require improvement of the existing public safety communication system.

510.1 Emergency responder radio

coverage in bulldings




The adeqguacy of radio coverage for buildings permitted after adoption of
this code shall be determined following completion of construction and
issuance of the Certificate of Occupancy. If supplemental equipment such
as bi-directional amplifiers are necessary to assure radio coverage, the
design and installation of the supplementary radio transmission equipment
shall be completed within two years of original occupancy

510.1.1 Time Frame for New

Building Installations




If it is discovered that radio coverage is not adequate within buildings permitted
prior to the adoption of this code, the design and installation of hecessary
supplementary radio transmission equipment shall be completed within three years

of the discovery of the deficiency.

510.1.2 Time Frame for Existing

Bulldings




Typical System Overview
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Typical Passive DAS Components
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Other Typical
Components



https://products.rfsworld.com/userfiles/promoted_product/2017/red-plenum-coax-cable/pr/Red-Plenum-Coaxial-Cables-high-res.jpg

Coverage Testing (Site Su




What Triggers a Site Survey

1. Fire marshal conducting a sequence test
2. Buildings being proactive and testing building




What is Adequate Coverage?

» 2015 IFC 510.4.1

» At a minimum a -95 dBm signal strength received in 95 perc
non-critical areas on each floor of the building

» 2016 NFPA 1221 9.6.7 .4

» At a minimum a -95 dBm signal strength received in 99 perce
critical areas (ex. elevator lobby, fire pump room, exit stairwells)




What Atfects
IN-Building
Coveragese



https://www.flaticon.com/free-icon/bald-head-with-question-mark_33056
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https://www.buildzoom.com/blog/what-it-takes-to-build-apple-park



https://www.buildzoom.com/blog/what-it-takes-to-build-apple-park

Building Constfruction &
Configuration

Material Types 800-900 MHz Attenuation (dB)
Cubicles
Light Plaster
Heavy Plaster
Drywall
Light Concrete
Glass Window
Heavy Concrete

Low E Glass

Beckwith
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Building Location
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https://www.youtube.com/watch?v=UWOuKMLLH6w
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http://purvispublicsafety.com/2015/04/27/how-radio-provides-a-lifeline-to-fire-station-alerting-systems/

Obtain channels and frequencies from COA

Create testing grid

T@Sﬂﬂg Select strongest control channel on-site

Procedures

Acquire signal strength readings

@
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Select Control
Channel

» Select channels with the
strongest signal at customer’s
site

840.536

842.696

844857

847.018

849.179

851.339

853.5

855.661

857.822  859.982
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Signal Acquisition

=
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hitps://www.criticalcommunicationsreview.com/p25/news/26137 /pctel-enhances-public-safety-testing-solution-with-printable-reports BeCkW]_th
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https://www.criticalcommunicationsreview.com/p25/news/96137/pctel-enhances-public-safety-testing-solution-with-printable-reports
https://www.anritsu.com/en-US/test-measurement/products/s332e

Building: Building
Result; Fail

Number of Floors Tested: 5. Grading Approach: By area per
floor

Number of Areas Tested: 100 Area Pass Criteria: 95%

Number of Critical Points Tested: 29 Critical Points Pass Criteria: 99%

DL Power Threshold (dBm): -95 UL Power Threshold (dBm)': -95

DL Critical Point Power Threshold (dBm): -95 UL Critical Point Power Threshold (dBm): -95

DL SINR Threshold (dB): 18 UL SINR Threshold (dB): 18

DL Critical Point SINR Threshold (dB): 20 UL Critical Point SINR Threshold (dB): 20

DAQ Threshold: 3.0

Equipment
Vendor Application Device Calibrated Date | Antenna info
PCTEL SeeHawk Touch SeeGull IBflex Device rel 9-6-2018 UHF/VHF/700-800MHz
rel 2.6.0.0 2400
SN: 081806050

Test Report Summary

Channel/ Freq (MHz) Ph | Type | Ant Cable | Result | Areas Critical Points
Ch Group gain loss passed (%) passed (%)

1 873.16250 0.00 | 0.00 | Fall 92/100 (92%) 21/29 (72%)
2 879.82750 0.00 | 0.00 | Fall 88/100 (88%) 20/29 (68%)

Beckwith
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Areas Tested:
Critical Points Tested:
Total Grid Size:

Channel: 1

Result: Fail

20
10
14831.3 sq. ft

Area Points Pass Criteria:
Critical Points Pass Criteria:
Frequency (MHz):

95 %
99 %
873.16250

N
S
\%
Testing Grid

Beckwith
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Reference Point Report

Reference Point Fower (dBm) DL SINR [dB) Selected Comment

Mone A MNIA MIA Mone

Critical Point Report

Critical DL oL CL uL UL uL Result DL Comment
FPaint Fower SINR DAG Fower SINR AR Loss
{dBm) {dE} {dEm} (dE} (dE}
1 -85.52 Fass Exit Door (facing West)
2 -25.42 Fail Exit Door (facing Morth)
3 -83.82 Fass Sprinkler Riser (Mortheast corner)
4 -25.64 Fail Exit Dvoor (facing East)
5 -05.24 Fail Exit Dioor (facing East)
5] -101.02 Fail Electrical Room
7 -102.79 Fail Electrical Room
g -100 .48 Fail Exit Door (facing South)
2 -26.05 Fail Existing Stairwell (not demolished)
10 -B5.87 Fail Elewvator Loblby
Area Report
Grid | Area DL DL DL uL UL UL Result DL Comment
Power S5INR | DAG Power SINR DAG Loss
{dBm} [dE} [dEm} [dB} (dBE}

1 1 -06.04 Pass

1 2 -00.47 Pass

1 3 -04.38 Pass

1 4 -08.08 Fail

1 5 -35.35 Fail

1 G -87.53 Fass

1 T -88.42 Fass

1 =1 -84 20 Fass

1 a -87.84 Fail

1 i0 -04 82 Pass

1 11 -80.28 Pass

1 12 -02.71 Pass

1 13 -08.268 Fail

1 14 -103.15 Fail

1 15 -87.58 Fail

1 16 -TH.62 Fass

1 17 -87.28 FPass

1 18 -28.45 Fail

1 18 -88.81 Fail

Beckwith
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How to Proceede

Pass Fail

» You can provide the report to the » Confact company to
fire code official inspecting the install, and commission
building

» Recommend having building
tested annually due to the
constantly changing RF
environment

Beckwith
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Design a System

Beckw1th



Personnel Qualifications

» |IFC Section 510.5.2

» Valid FCC-issued general radio operators license

» Certification of in-building system training issued by nationall
recognized organization

» Certificated issued by the manufacturer of the equipment be
installed

OR

» These qualification shall not be required where demonstration of
adequate skills and experience safisfactory to the fire code official is
provided

Beckwith
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Design

» Two types of solutions for existing buildings:
A. Provide coverage only in areas that are found inadequate

B. Provide coverage for entire building

Beckwith
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Predict Coverage

» Use tools such as iBWave or RanPlan to predict how the antennasy
the design will propagate within building providing coverage

Beckwith

http://www.ibwave.com/ibwave-design ELECERONICS¥STRM S LLG



http://www.ibwave.com/ibwave-design

Installation

Beckw1th



2016 NFPA 1221 9.6 Two-Way Radio l
Communication Enhancement
Systems

» Goes intfo greater detail about installation of system
» Mostly compliments 2015 IFC Section 510

Beckw1th



Notable Buillding Affecting
Requirements

» 2016 NFPA 1221 Section 9.6.2.1.3

» Riser coaxial cables should be rated as riser cables and rout
2-hour—rated enclosure

» 2016 NFPA 1221 Section 9.6.3
» Systems shall have lightning protection that complies with NFP
» 2016 NFPA 1221 Section 9.6.13.2

» A dedicated monitoring/annunciating panel for the ERRC system that is
connected to the fire alarm system

» Roof penetrations
» Floor Coring

Beckwith
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Commissioning
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Typical Steps

1. Test cables, connectors, couplers, etc.
2. Set BDA

» Select frequencies

» Set gain

» Make sure to you have good isolation (making sure amplified sign
get fed back into roof donor antenna)

» Verify system monitoring points being monitored correctly

3. Conduct another site survey to verify installed system provides
adequate coverage

4. Submit final report to customer and COA

Beckwith
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Annual Testing

Beckw1th



2015 IFC Secil@ b nitscs

Site survey
Verify BDA gain
Test battery backups

By vV v

Verifty operation other active components (remotes and
remotes)

» Submit report to customer and COA

Beckwith
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Other Notable Poinfts

» DAQ (Delivered Audio Quality) testing

» Requires radios on PS network so COA will conduct this type

» COA just expects companies 1o complete the signal strengt

» Typically when a PS signal does not penetrate a building,
signals likely won't penetrate

Beckwith
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Conclusion and Questi
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Thank you!
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Eric Schluter
Eales and Systems Engineer
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1620A Grand Avenue Parkway
Pflugerville, TX 78660

M (210) 834-6946

O [512) 275-1441
eschluter{@beec.com
www.besllc.com
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