FCC 47 CFR PART 15 SUBPART C
INDUSTRY CANADA RSS-210 ISSUE 8

CERTIFICATION TEST REPORT
FOR
Fibar Flood Sensor
MODEL NUMBER: FGFS-101

FCC ID: 2AA9YMFGFS10125
IC: 20430-FGFS1012Z5

REPORT NUMBER: 11204799
ISSUE DATE:July 7, 2016

Prepared for
Fibar Group S.A.
ul. Lotnicza 1
60-421 Poznan, Poland

Prepared by
ULLLC
333 Pfingsten Rd.
Northbrook, IL 60062
TEL: (847) 272-8800

mv&@@@

NVLAP Lab code: 100414-0



REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Revision History

Issue
Rev. Date Revisions Revised By
_ July 7 -

2016 Initial Issue V Sabalvaro

Page 2 of 75

ULLLC FORM NO: CCSUP4701i

333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 11204799 DATE: July 7 2016

FCC ID: 2AA9MFGFS101Z5 IC: 20430-FGFS101Z5
TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS 4
2. TEST METHODOLOGY 5
3. FACILITIES AND ACCREDITATION 5
4. CALIBRATION AND UNCERTAINTY 5
4.1. MEASURING INSTRUMENT CALIBRATION ........ccooueveeiiiaiieieecieenieesaesaesvesveeseesaesseessnennnas 5
4.2, SAMPLE CALCULATION .....ooooieoiiieiiieeeeie et ettt esite st stestesitesnteessaessaessaesssesnsesnsesnseenseenseensees 5
4.3,  MEASUREMENT UNCERTAINTY ......covoveeieeeeeeieeete et eees et ae e eveesveestvestveesvessveensaevaensnas 6
5.1. DESCRIPTION OF TEST SETUBP ......ccuuooeeieeeeeeeeecieeceeseesaeste e sssessseessaesssessnesssasssaessessssesseas 8
6. TEST AND MEASUREMENT EQUIPMENT 10
7. TEST RESULTS 11
7.1, 20dB AND 99% BANDWIDTH............ccccouieeeieeieeeeieeeitieesreeectteesseesseeesseesseesssseessseesssseessseenns 11
7.2, RADIATED EMISSIONS.........oootieiieieeciteetestesete st et eteesteesteesteesatesebesnseeseensaesseesssesnsesnsessaens 18
7.2.1. FUNDAMENTAL FREQUENCY RADIATED EMISSION ........ccoceovieiiieiieieeieereeiene 20
7.2.2. HARMONICS AND SPURIOUS EMISSIONS ABOVE 1GHz ......cccocevcvveciievieiieiiene 21
7.2.3. BELOW 1 GHZ.oonviiieieee ettt ettt ettt sttt e e sntesnsesnseensaensaensnens 33
7.2.1. TRANSMITTER RX/DIGITAL RADIATED EMISSIONS .......ooooiiiiiieieeeee e 49

8. ACPOWER LINE CONDUCTED EMISSIONS 53
9. SETUP PHOTOS 66

Page 3 of 75

UL LLC FORM NO: CCSUP4701i
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 11204799 DATE: July 7 2016
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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Fibar Group S.A.
Ul. Lotnicza 1
Poznan, Poland 60-421

EUT DESCRIPTION: Radio sensor probe
MODEL.: FGFS-101
SERIAL NUMBER: non-serialized
DATE TESTED: May 4 — May 17, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex A2.9 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered
or revised in any way unless done so by UL LLC and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL LLC will constitute
fraud and shall nullify the document. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL LLC By: Tested By:
./.; (’f //I j{ =
W %/ i ﬁ’/ "::-'{
T, i) o —F -
ﬂ-’-f e { _f__f L
Bart Mucha Vincent Sabalvaro
Staff Engineer EMC WISE Engineer
Consumer Technology
UL LLC UL LLC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 4, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 333 Pfingsten
Road, Northbrook, IL 60062 USA.

UL NBK is accredited by NVLAP, Laboratory Code 100414-0. The full scope of accreditation
can be viewed at http://ts.nist.gov/

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Sample Calculations

Radiated Field Strength and Conducted Emissions data contained within this report is
calculated on the following basis:

Field Strength (dBuV/m) = Meter Reading (dBuV) + AF (dB/m) - Gain (dB) + Cable Loss (dB)
Conducted Voltage (dBuV) = Meter Reading (dBuV) + Cable Loss (dB) + LISN IL (dB)
Conducted Current (dBuA) = Meter Reading (dBuV) + Cable Loss (dB) - Transducer Factor
(dBohms)
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Range Equipment Uncertainty k=2
Radiated Emissions 30-200MHz Bicon 10m Horz 4.27dB
Radiated Emissions 30-200MHz Bicon 10m Vert 4.28dB
Radiated Emissions 200-1000MHz | LogP 10m Horz 3.33dB
Radiated Emissions 200-1000MHz | LogP 10m Vert 3.39dB
Radiated Emissions 30-200MHz Bicon 3m Horz 3.30dB
Radiated Emissions 30-130MHz Bicon 3m Vert 4.84dB
Radiated Emissions 130-200MHz Bicon 3m Vert 4.94dB
Radiated Emissions 200-1000MHz | LogP 3m Horz 3.46dB
Radiated Emissions 200-1000MHz | LogP 3m Vert 4.98dB
Radiated Emissions 1-6GHz Horn 5.02dB
Radiated Emissions 6-18GHz Horn 5.34dB
Radiated Emissions 18-26GHz Horn 6.60dB
Conducted Ant Port 30MHz-26GHz | Spectrum Analyzer | 2.94
Conducted Emissions | 150k-30MHz LISN 3.65dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a 908.4MHz, 908.42MHz, and 916MHz transceiver. It is battery powered. The
transmitter utilizes Z-wave technologies to communicate with other devices for home
automation.

The device is manufactured by Fibar Group S.A.

5.2. MAXIMUM OUTPUT E-FIELD STRENGTH

The transmitter has a maximum output peak E-field as follows:

Frequency Range Mode Output QP E-field Strength
(MHz) (dBuV/m)
908.4 - 916 X 89.58*

* Measurement taken with Peak dectector
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio is equipped with a embedded, impedance matched quarter-wave antenna.Antenna
was designed as a trace on PCB.

5.4. WORST-CASE CONFIGURATION AND MODE

The EUT was set in worst configuration and axis, as found in preliminary testing. While the EUT
was wired and X-axis, sideways standing vertically, is the worst case configuration and axis.

For radiated emissions, the worst-case configuration is determined to be the mode and channel
with the highest output power.
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5.1

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Comments
Power Supply - MGT-12500-SPS Generic, Not Supplied
I/0 CABLES
1/0 Cable List
Cable |Port Connector |Cable Type |Cable Remarks
No Type Length (m)
0 Enclosure |N/E - - None
1 DCInput |DC Wire - Optional
2 O Lines |I/O Wire - Optional
Note:
AC = AC Power Port DC = DC Power Port N/E = Non-Electrical
1/0 = Signal Input or Output Port (Not Involced in Process Control)
TP =Telecomunication Ports
TEST SETUP

The EUT is programmed for continuous TX mode
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SETUP DIAGRAM FOR TESTS

TX/RX
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IC: 20430-FGFS101Z5

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

Test Equipment List

Description Manufacturer Model TNo. | CalDate | CalDue
Radiated Software uL UL EMC Ver 9.5, Nov, 2015
EMI Test Receiver Rohde & Schwarz |ESR EMC4377 4/26/2016 4/30/2017
Transient Limiter Electro-Metrics EM7600-2 EMC4224 ([N/A N/A
HighPass Filter Solar Electronics |2803-150 EMC4327 [N/A N/A
Attenuator HP 8494B 2831A0083{N/A N/A
LISN - L1 Solar 8602-50-TS-50-NEMC4052 2/16/2016 2/28/2017
LISN - L2 Solar 8602-50-TS-50-NEMC4064 2/16/2016 2/28/2017
Signal Analyzer Agilent PXA EMC4360 1/8/2016|0131/2017
Near Field Probe EMCO 7405 1270(N/A N/A
Test Receiver Rhode & Schwarz |ESCI EMC4328 11/18/2015 11/30/2016
Log-P Antenna Chase UPA6109 EMC4313 1/22/2016 1/31/2017
Bicon Antenna Chase UPA6106A EMC4078 12/28/2015 12/31/2016
Antenna Array UL BOMS EMC4276 12/1/2015 12/31/2016
Test Receiver Rhode & Schwarz [ESU EMC4323 1/2/2016 1/31/2017
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7. TEST RESULTS

7.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 5% of the
Occupied bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum
analyzer internal 99% and 20dB bandwidth function is utilized.

RESULTS

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 908.4 86.16 85.353
Middle 908.42 97.39 87.062
High 916 122.5 106.7
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99% BANDWIDTH

99% BANDWIDTH LOW CH

SEMSE:INT ALIGN AUTO 02:21:19 PM May 17, 2016

Center Freq 908.400000 MHz | Center Freq: 908.400000 MHz

#IFGain:Low #Atten: 6 dB

Radio Std: None

—— Trig:Free Run Avg|Hold: 1001100

Radio Device: BTS

Ref Offset 15.65 dB
10 dB/div Ref 102.99 dBQV

Trace/Detector

Log
-14.0

Clear Write

Center 908.4 MHz
#Res BW 2.4 kHz #VBW 7.5 kHz

Span 1 MHz

Average|

Max Hold|

Min Hold|

Sweep 523.2 ms|

Occupied Bandwidth Total Power
85.353 kHz

Transmit Freq Error -2.231 kHz OBW Power
x dB Bandwidth 86.31 kHz x dB

105 dBuv

Detector|
Sample P
Man

99.00 %
-20.00 dB

|STATUS ‘
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99% BANDWIDTH MID CH

RF

ALIGH AUTO 15:09PM May 17, 2016

Center Freq 908.420000 MHz | Center Freq: 908.420000 MHz
—»— Trig:Free Run

#IFGain:Low #Atten: 6 dB

o Std: None

AvglHold: 100/100

Radio Device:BTS

Ref Offset 15.66 dB
10 dB/div Ref 102.99 dBpV

TracelDetector

Log
-14.0

Clear Write

Center 908.4 MHz
#Res BW 2.4 kHz

#VBW 7.5 kHz

Span 1 MHz

Average|

Max Hold

Min Hold|

Sweep 523.2 ms|

Occupied Bandwidth

87.062 kHz
Transmit Freq Error 17.682 kHz
X dB Bandwidth 97.01 kHz

Total Power

OBW Power
x dB

103 dBpvV

Detector
Sample ¥
Man

99.00 %
-20.00 dB

wsc | L Alignment Completed

‘STATus |

Page 13 of 75

UL LLC

333 Pfingsten Rd., Northbrook, IL 60062, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

FORM NO: CCSUP4701i

TEL: (847) 272-8800



REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW. B
u T RF : ALIGHAUTO  P2:11:32 PM May 17, 2016
Center Freq 916.000000 MHz Center Fraq: 916.000000 MHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg[Hold: 1004100
#IFGain:Low #Atten: 6 dB Radio Device: BTS

Ref Offset 15.65 dB

10 dBIdiv Ref 102.99 dBpV
Log

140

Clear Write

Average|

Max Hold|

Min Hold|

Center 916 MHz Span 1 MHz
#Res BW 2.4 kHz #VBW 7.5 kHz Sweep 523.2 ms|

Detect
Occupied Bandwidth Total Power 105 dByV Samplen)

106.70 kHz Man

Transmit Freq Error -1.824 kHz OBW Power 99.00 %
x dB Bandwidth 119.8 kHz x dB -20.00 dB

|s'rA'rUs ‘
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20dB BANDWIDTH

20dB BANDWIDTH LOW CH

SEMSE:INT ALIGN AUTO 02:23:35 PM May 17, 2016

Center Freq 908.400000 MHz | Center Freq: 908.400000 MHz

#IFGain:Low #Atten: 6 dB

Radio Std: None

—— Trig:Free Run Avg|Hold: 1001100

Radio Device: BTS

Ref Offset 15.65 dB
10 dB/div Ref 102.99 dBQV

Trace/Detector

Log
-14.0

Clear Write

Center 908.4 MHz
#Res BW 2.4 kHz #VBW 7.5 kHz

Span 1 MHz

Average|

Max Hold|

Min Hold|

Sweep 165.5 ms|

Occupied Bandwidth Total Power
84.270 kHz

Transmit Freq Error -2.464 kHz OBW Power
x dB Bandwidth 86.16 kHz x dB

106 dBuv

Detector|
PeakP|
Man

99.00 %
-20.00 dB

|STATUS ‘
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20dB BANDWIDTH MID CH

RF

ALIGH

AUTO 13:15PM May 17, 2016

ICenter Freq 908.420000 MHz

#IFGain:Low

‘ Center Freq: 908.420000 MHz
—»— Trig:Free Run
#Atten: 6 dB

Avg|Held: 1001

o Std: None
00
Radio Device:BTS

Ref Offset 15.66 dB

10 dB/div Ref 102.99 dBpV

TracelDetector

Log
-14.0

Clear Write

Center 908.4 MHz
#Res BW 2.4 kHz

#VBW 7.5 kHz

Span 1 MHz

Average|

Max Hold

Min Hold|

Sweep 165.5 ms|

Occupied Bandwidth
87.782 kHz
17.375 kHz
97.39 kHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

104 dBpV

Detector|
Peak»
Man

99.00 %
-20.00 dB

‘STATus |
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20dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
( T RF

ALIGN AUTO 02:12:14 PM May 17, 2016

Center Freq 916.000000 MHz Center Freq: 916.000000 MHz Radio Std: None Trace/Detector

—— Trig:Free Run Avg[Hold: 1004100
#IFGain:Low #Atten: 6 dB Radie Device: BTS

Ref Offset 15.65 dB

10 dBIdiv Ref 102.99 dBpV
Log

140

Clear Write

Average|

Max Hold|

Min Hold|

Center 916 MHz Span 1 MHz
#Res BW 2.4 kHz #VBW 7.5 kHz Sweep 165.5 ms|

Detect
Occupied Bandwidth Total Power 106 dByV o

105.92 kHz Man

Transmit Freq Error -2.105 kHz OBW Power 99.00 %
x dB Bandwidth 122.5 kHz x dB -20.00 dB

|s'rA'rUs ‘
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7.2. RADIATED EMISSIONS

LIMIT

IC RSS-210, A2.9
FCC 15.249

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0-
24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fiald Fi=ld
sirength of strangth of
Fundamesntal frequency fundamsntal | harmonics
(rnillivaltss (rmicrovolts !
metsr) mestar)
Qo2L28 MHz ... 50 RO0
2400-24835 MHz ... 50 RO0
EF2E-BRTE MHz ... 50 RO0
2402425 GHz ... 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in § 15.209, whichever is the lesser attenuation.

) Measure-

Fraquancy (MHz) (mli:é?ﬂ%lnalllgpr?atgr] W?;ntclﬂa-
(metars)

0.008-0480 ... | 2400F(kHZ) Al
0AS-1T05 e | 24000F(kHZ) 30
1705200 . |30 30
88 e 10D 3
822168 ... 160 3
216880 L | 200 3
Abowve 980 ... | 500 3

“Except as provided in paragraph (g), fundamental emis-
sions from intentional radiators opsrating under this ssction
shall not be kcated in the frequancy bands 54-72 MHz, 7&-
88 MHz, 174-216 MHz or 470206
within thess frequency bands is permitted under other sec-
tions of thiz part, &.g., $§15.231 and 15241,

Hz. However, oparation
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Procedure

Above 1GHz:

C63.10 sect. 4.1.4.2.3(e) Average voltage measurements using spectrum analyzer reduced
video bandwidth:

PK: RBW 1MHz, VBW 1MHz

AV: RBW 1MHz, VBW 10Hz

Below 1Ghz:
See data as marked below
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RESULTS

7.2.1. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Fibar Group S.A.

FGFS-101
X
Battery

Test

Meter

Frequency Reading
(dBuv)

(MHz)
Wireless
908.3803
908.3803
908.4188
908.4188
916.02835
916.02835

46.63 Pk
54.87 Pk
54.81 Pk
46.71 Pk
44.89 Pk
53.98 Pk

External Voltage 1/0

908.37575
908.37575
908.41663
908.41663
915.9699
915.9699

Notes:

56.98 Pk

53.3 Pk
53.19 Pk
56.87 Pk
55.22 Pk
51.39 Pk

1 - Z-Axis Low CH
2 - Z-Axis Mid CH
3 - Z-Axis High CH
4- X Axis Low CH
3- X Axis Mid CH
6- X Axis High CH

Pk - Peak detector
Qp - Quasi-Peak detector

*Measurements taken with Peak detector are under Quasi-Peak limit. Therefore,
Quasi-Peak measurements are not necessary

Detector dB/m

Path dB

9.5
9.5
9.5
9.5
9.6
9.6

Corrected
Reading

PK PK

114 -34.77
114 -26.53
114 -26.59
114 -34.69
114 -36.39
114 -27.42
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QP
(uVolts/m Limit Margin Limit Margin Azimuth Height

eter) 3m  (dB) (dB)

-14.77
-6.53
-6.59

-14.69

-16.21
-7.12

[Degs]

271
170
114
218
193

92

[cm] Polarity Notes

178 v
101 H
101 H
179 v
176 V
101 H
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7.2.2. HARMONICS AND SPURIOUS EMISSIONS ABOVE 1GHz

Transmitter Low Channel Wireless - Plot
UL EMC Test Syetem 4 MGH 2816 23.18:04

11a

Preliminary Radioted Emissions

Fibar Group 5.A

168 FGFS-181 (flood sensor)
TX Low CH (full power)
Battery

ag RED :Horizontal, GREEN Uertical

47 CFR Fort 15 PK, Class B

D
g ‘:”' r " il “Iw

L 4l ';“mw/ﬁﬁ_y
Vi i S
bl bbbl R l ]
gy e b Lo sl il 1
v'qu”V'wT“w"“.?

A T T

Lot S e

[ g

Frequency (GHz)
RE BOMS 16Hz-4AGHz with 1GHz-4GHz ExtPreAmp 3m distancs.TS5T Rev 9.5 24 MNowv 26815
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Transmitter Low Channel Wireless - Data

Fibar Group S.A

FGFS-101 (flood sensor)

TX Low CH (full power)

Battery

RED:Horizontal, GREEN:Vertical

Test Meter
Marker Frequency Reading
No. (GHz) (dBuV)  Detector
2.725 82.88 Pk
6.359 63.98 Pk
8.1755 61.19 Pk
9.9925 58.06 Pk
2.725 77.16 Pk
6.359 64.44 Pk
8.1755 62.65 Pk
9.993 59.35 Pk
Pk - Peak detector

N O Uk 00 WN R

Radiated Emission Data

Test Meter
Frequency Reading
(GHz) (dBuV)  Detector
2.7253 82.93 Pk
2.7252 82.17 Av
2.7252 77.02 Pk
2.7252 75.44 Av
8.1755 65.64 Pk
8.1755 58.53 Av
8.1757 65.99 Pk
8.1755 59.79 Av
Pk - Peak Detector
AV - Linear Average

Antenna
Factor

dBm

22.1
29.2
36.3
36.4
22.1
29.2
36.3
36.4

Antenna
Factor

dBm

22.1
22.1
22.1
22.1
36.3
36.3
36.3
36.3

Gain/Loss

(dB)

-50.96
-47.61
-48.68
-47.79
-50.96
-47.61
-48.68

-47.8

Gain/Loss

(dB)

-50.96
-50.96
-50.96
-50.96
-48.68
-48.68
-48.68
-48.68

Corrected PK
Reading PK Margin AV

AV
Margin

dBuV/m  Limit (dB) Limit (dB)

54.02 -19.98
45.57 -28.43
48.81 -25.19
46.67 -27.33

48.3 -25.7
46.03 -27.97
50.27 -23.73
47.95 -26.05

Corrected PK
Reading PK Margin AV

54 0.02
54 -8.43
54 -5.19
54 -7.33
54 -5.7
54  -7.97
54 -3.73
54  -6.05

AV
Margin

dBuV/m  Limit (dB)  Limit (dB)

54.07 74 -19.93 -
53.31 - -

48.16 74 -25.84 -
46.58 - -

53.26 74 -20.74 -
46.15 -

53.61 74 -20.39 -
47.41 -
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54 -0.69
54 -7.42
54 -7.85

54  -6.59

Azimuth Height

[Degs] [ecm] Polarity
0-360 150 H
0-360 150 H
0-360 100 H
0-360 100 H
0-360 100 V
0-360 100 V
0-360 100 V
0-360 100 V

Azimuth Height
[Degs] [em] Polarity
165 190 H
165 190 H
223 100 V
223 100 V
100 H
100 H
100 V
100 V

ULLLC

333 Pfingsten Rd., Northbrook, IL 60062, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

FORM NO: CCSUP4701i
TEL: (847) 272-8800



REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter Mid Channel Wireless - Plot
UL EMC Test Syetem 4 MGH 2816 223131

11a

Preliminary Radioted Emissions

Fibar Group 5.A
168 FGFS-181 (flood sensor)
TX Mid CH (full power)
Battery
ag RED :Horizontal, GREEN Uertical

47 CFR Fort 15 PK, Class B
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter Mid Channel Wireless - Data
Fibar Group S.A

FGFS-101 (flood sensor)

TX Mid CH (full power)

Battery

RED:Horizontal, GREEN:Vertical

Test Meter Antenna Corrected PK AV

Marker Frequency Reading Factor Gain/Loss Reading  PK Margin AV Margin Azimuth Height

No. (GHz) (dBuV) Detector dBm (dB) dBuV/m  Limit (dB) Limit (dB) [Degs] [cm] Polarity
2.725 82.75 Pk 22.1 -50.96 53.89 -20.11 54  -0.11 0-360 150 H
6.359 64.2 Pk 29.2 -47.61 45.79 -28.21 54  -8.21 0-360 150 H

8.1755 60.65 Pk 36.3 -48.68 48.27 -25.73 54  -5.73 0-360 100 H

2.725 76.99 Pk 22.1 -50.96 48.13 -25.87 54  -5.87 0-360 100 V
6.359 64.32 Pk 29.2 -47.61 4591 -28.09 54  -8.09 0-360 100 V
8.176 62 Pk 36.3 -48.69 49.61 -24.39 54  -4.39 0-360 100 V
9.543 59.62 Pk 36.4 -48.47 47.55 -26.45 54  -6.45 0-360 100 V

Pk - Peak detector

Radiated Emission Data

Test Meter Antenna Corrected PK AV
Frequency Reading Factor Gain/Loss Reading PK Margin AV Margin Azimuth Height
(GHz) (dBuV)  Detector dBm (dB) dBuV/m  Limit (dB) Limit (dB) [Degs] [em] Polarity

2.7253 82.95 Pk 22.1 -50.96 54.09 74 -19.91 - - 202 186 H
2.7253 82.15 Av 22.1 -50.96 53.29 - - 54 -0.71 202 186 H
2.7251 73.37 Pk 22.1 -50.96 44.51 74 -29.49 - - 307 122 v
2.7253 70.69 Av 22.1 -50.96 41.83 - 54 -12.17 307 122 vV
8.1758 65.58 Pk 36.3 -48.69 53.19 74 -20.81 - 89 126 V
8.1759 59.73 Av 36.3 -48.69 47.34 - 54  -6.66 89 126 V
8.1761 64.89 Pk 36.3 -48.69 52.5 74 -215 - 225 130 H
8.1759 57.82 Av 36.3 -48.69 45.43 - 54  -8.57 225 130 H

Pk - Peak Detector

AV - Linear Average
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter High Channel Wireless - Plot
UL EMC Test Sgetem 4 MGH 26816 21:48:29

114

Freliminary Rodioted Emissians

Fibar Group 5.A
14y FGFS-1@1 (flood sensor)
TX High CH (full power)
Battery
RED Horizontal, GREEN:Uertical

47 CFR Fort 15 PK, Class B
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter High Channel Wireless - Data

Fibar Group S.A

FGFS-101 (flood sensor)

TX High CH (full power)

Battery

RED:Horizontal, GREEN:Vertical

Test Meter Antenna Corrected PK AV

Marker Frequency Reading Factor Gain/Loss Reading PK Margin AV Margin Azimuth Height

No. (GHz) (dBuV)  Detector dBm (dB) dBuV/m  Limit (dB) Limit (dB) [Degs] [em] Polarity
2.748 82.92 Pk 22.1 -50.86 54.16 -19.84 54 0.16 0-360 150 H
6.412 65.29 Pk 29.2 -47.58 46.91 -27.09 54  -7.09 0-360 100 H
7.328 54.93 Pk 30.7 -46.04 39.59 -34.41 54 -14.41 0-360 100 H
8.244 60.8 Pk 36.4 -48.48 48.72 -25.28 54  -5.28 0-360 100 H
2.748 77.35 Pk 22.1 -50.86 48.59 -25.41 54  -5.41 0-360 100 V
6.412 65.61 Pk 29.2 -47.58 47.23 -26.77 54  -6.77 0-360 100 V
7.328 57.85 Pk 30.7 -46.04 42.51 -31.49 54 -11.49 0-360 100 VvV

8 8.244 61.3 Pk 36.4 -48.48 49.22 -24.78 54  -4.78 0-360 100 V
Pk - Peak detector

Radiated Emission Data

Test Meter Antenna Corrected PK AV
Frequency Reading Factor Gain/Loss Reading PK Margin AV Margin Azimuth Height
(GHz) (dBuV)  Detector dBm (dB) dBuV/m  Limit (dB) Limit (dB) [Degs] [em] Polarity
2.7479 83.06 Pk 22.1 -50.86 54.3 74 -19.7 - - 100 239 H
2.748 82.13 Av 22.1 -50.86 53.37 - - 54  -0.63 100 239 H
2.748 77.45 Pk 22.1 -50.86 48.69 74 -25.31 - - 165 100 V
2.748 75.93 Av 22.1 -50.86 47.17 - 54  -6.83 165 100 V
8.2436 65.13 Pk 36.4 -48.49 53.04 74 -20.96 - 124 111 H
8.244 57.83 Av 36.4 -48.48 45.75 - 54 -8.25 124 111 H
8.2438 65.62 Pk 36.4 -48.49 53.53 74 -20.47 - - 100 V
8.2439 59.11 Av 36.4 -48.48 47.03 - 54  -6.97 100 V
Pk - Peak Detector
AV - Linear Average
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter Low Channel Wired - Plot
UL EMC Test Sgetem 4 Jun 2816 18:41:20

114

Freliminary Rodioted Emissians

Fibar Group 5.A.
14y FGFS- 101
Low CH, w/External Wires
24U0C External
RED Horizontal, GREEN:Uertical

47 CFR Fort 15 PK, Class B
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REPORT NO: 11204799
FCC ID: 2AAOMFGFS101Z5

DATE: July 7 2016
IC: 20430-FGFS101Z5

Transmitter Low Channel Wired - Data

1.927 65.43 Pk
2.725 81.02 Pk
6.359 66.23 Pk
8.176 62.3 Pk
11 9.14 59.77 Pk

Pk - Peak detector

Radiated Emission Data

Test Meter

Frequency Reading

(MHz) (dBuV)
2.7251 77.25 Pk
2.7252 75.68 Av
2.7253 80.93 Pk
2.7252 79.98 Av
8.1758 65.9 Pk
8.1756 60.36 Av

Pk - Peak detector
Av - Average detection

Detector

314
221
29.2
36.3
36.3

221
221
221
221
36.3
36.3

-54.53
-50.96
-47.61
-48.69
-48.34

Antenna Cable

Factor Gain/Loss

-50.96
-50.96
-50.96
-50.96
-48.68
-48.68

42.3 74 -31.7 - -
52.16 - - 54
47.82 74 -26.18 - -
49.91 - - 54
47.73 74 -26.27 -

Corrected

Reading Pk Pk Av Av
dB(uVolts/ Limit Margin Limit
meter) 3m  (dB) 3m  (dB)

48.39 74 -25.61 - -
46.82 - - 54 -7.18
52.07 74 -21.93 - -
51.12 - - 54 -2.88
53.52 74 -20.48 - -
47.98 - 54  -6.02
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0-360
-1.84 0-360
0-360
-4.09 0-360
0-360

Margin Azimuth Height
[Degs] [em] Polarity

311 115 H
311 115 H
100 vV
100 vV
100 vV
100 V

ULLLC

333 Pfingsten Rd., Northbrook, IL 60062, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

FORM NO: CCSUP4701i

TEL: (847) 272-8800



REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter Mid Channel Wired - Plot
UL EMC Test Syetem 4 Jun 2816 18:43:35

11a

Preliminary Radioted Emissions

Fibar Group 5.A.

168 FGFS-1a1
Mid CH, w/External Wires
24U0C External

ag RED :Horizontal, GREEN: Uertical

47 CFR Fort 15 PK, Class B
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REPORT NO: 11204799
FCC ID: 2AAOMFGFS101Z5

DATE: July 7 2016
IC: 20430-FGFS101Z5

Transmitter Mid Channel Wired - Data
Fibar Group S.A.

FGFS-101

Mid CH, w/External Wires

24VDC External

RED:Horizontal, GREEN:Vertical

Antenna Cable

Factor

dBm dB
31.4
22.1
233
27.8
29.2
36.3
36.2
31.7
221
23.3
27.8
29.2
36.3

Test Meter

Marker Frequency Reading
No. (MHz) (dBuV)  Detector
65.04 Pk
75.96 Pk
66.02 Pk
64.41 Pk
63.13 Pk
58.03 Pk
60.01 Pk
65.22 Pk
81.15 Pk
64.79 Pk
64.02 Pk
65.23 Pk
62.43 Pk

1.941
2.725
3.634
4.542
6.359
8.176
9.097
1.979
2.725
3.634
4.542
6.359
8.176

-54.39
-50.96
-49.87
-51.81
-47.61
-48.69
-48.53
-54.12
-50.96
-49.87
-51.81
-47.61
-48.69

O o0 NOU WN PP

N =
W N Rk O

Pk - Peak detector

Radiated Emission Data

Antenna Cable

Factor
dBm dB

Test Meter
Frequency Reading

(MHz) (dBuV)  Detector

2.7253
2.7253
8.176
8.176

81.28 Pk
80.42 Av
65.84 Pk

59.6 Av

221
221
36.3
36.3

-50.96
-50.96
-48.69
-48.69

Pk - Peak detector
Av - Average detection
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Corrected
Reading
Gain/Loss dB(uVolts/ Limit Margin Limit Margin Azimuth Height
meter)

42.05
47.1 -
39.45
404 -
44.72
45.64 -
47.68
4258 -
52.29
38.22 -
40.01
46.82 -
50.04

Corrected
Reading
Gain/Loss dB(uVolts/ Limit Margin Limit Margin Azimuth Height
meter)

52.42
51.56 -
53.45
47.21 -

Pk

3m

Pk

3m

74

74

74

74

74

74

74

74

74

Pk

(dB)

Pk

(dB)

-31.95 -

-34.55 -

-29.28 -

-26.32 -

-21.71 -

-33.99 -

-23.96 -

-21.58 -

-20.55 -

Av

3m

Av

3m

Av

(dB) [Degs]

- 0-360
54  -6.9 0-360
- 0-360
54  -13.6 0-360
- 0-360
54  -8.36 0-360
- 0-360
54  -11.2 0-360
- 0-360
54 -15.78 0-360
- 0-360
54  -7.18 0-360
0-360

[em] Polarity
100 H
100 H
100 H
102 H
102 H
150 H
150 H
100 V

99 Vv
150 vV
100 V
100 V

99V

Av

(dB) [Degs]

Polarity

[cm]

- 285
54  -2.44 285
- 177
54 -6.79 177

100 V
100 vV
100 V
100 vV

UL LLC
333 Pfingsten Rd., Northbrook, IL 60062, USA

FORM NO: CCSUP4701i
TEL: (847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter High Channel Wired - Plot
UL EMC Test Sgetem 4 Jun 2816 19:13:21

114

Freliminary Rodioted Emissians

Fibar Group 5.A.
14y FGFS-101
High CH, w/Externcl Wires
2400C External
RED Horizontal, GREEN:Uertical

47 CFR Fort 15 PK, Class B
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REPORT NO: 11204799
FCC ID: 2AAOMFGFS101Z5

DATE: July 7 2016
IC: 20430-FGFS101Z5

Transmitter High Channel Wired - Data

Fibar Group S.A.
FGFS-101

High CH, w/External Wires

24VDC External

RED:Horizontal, GREEN:Vertical

Trace Markers

Test
Marker
No. (MHz)
1.832
2.748
6.412
8.244
9.544
1.982
2.748
6.412
8.244

O 00 NO U B WN -

Pk - Peak detector

Radiated Emission Data

Test

Meter
Frequency Reading
(dBuV)

66.49 Pk
77.77 Pk
63.43 Pk
57.71 Pk

59 Pk
65.51 Pk
80.91 Pk
67.13 Pk
60.75 Pk

Meter

Frequency Reading

(MHz)
2.7479
2.748
2.748
2.748
6.4122
6.412
8.2437
8.244

Pk - Peak detector
Av - Average detection

(dBuVv)

78.19 Pk
76.96 Av
81.15 Pk
80.22 Av
69.27 Pk
66.21 Av
65.38 Pk
59.04 Av

Detector

Detector

30.5
221
29.2
36.4
36.4
31.7
221
29.2
36.4

221
221
221
221
29.2
29.2
36.4
36.4

Antenna Cable
Factor

-54.66
-50.86
-47.58
-48.48
-48.48

-54.1
-50.86
-47.58
-48.48

Antenna Cable

Factor Gain/Loss

-50.86
-50.86
-50.86
-50.86
-47.58
-47.58
-48.49
-48.48
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Corrected
Reading
Gain/Loss dB(uVolts/ Limit Margin Limit Margin Azimuth Height
meter)

42.33
49.01 -
45.05
45.63 -
46.92
43.11 -
52.15
48.75 -
48.67

Corrected
Reading
dB(uVolts/ Limit Margin Limit
meter)

49.43
48.2 -
52.39
51.46 -
50.89
47.83 -
53.29
46.96 -

Pk

3m

Pk

3m

74

74

74

74

74

74

74

74

74

Pk

(dB)

Pk

(dB)

-31.67 -

-28.95 -

-27.08 -

-21.85 -

-25.33 -

-24.57 -

-21.61 -

-23.11 -

-20.71 -

Av

3m

Av

3m

Av

(dB) [Degs]

- 0-360
54 -4.99 0-360
0-360

54  -8.37 0-360
- 0-360
54 -10.89 0-360
- 0-360
54  -5.25 0-360
0-360

Av

Margin Azimuth

(dB)  [Degs]

- 309

54 -5.8 309
- 286

54 286

54

54

[cm] Polarity
150 H
100 H
102 H
100 H
100 H
100 vV
100 vV
100 vV
100 vV

Height
[cm] Polarity
114 H
114 H
100 V
100 V
100 V
100 V
100 V
100 V

ULLLC

333 Pfingsten Rd., Northbrook, IL 60062, USA
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

7.2.3. BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz - WIRELESS

Transmitter Low Channel Wireless PLOT
UL EMC Test System 5 May ZB16 21:685:32
Rodioted Emissions

Fikar Group S.A

El FGSFS-1B1 (F lood sensor)

TX Low BB

Battery

80 RED:Hor i zontal, GREEN:Usrtical

184

7a

[S1%}

Sar-

dECulolte/meter]

4@

38,‘31

" T .
[ R et

1888
Frequency (MHz]

REU/UBW Ref/fttn  Det/fvg Haodk Sueep

g Hade ge_C(HHz) REUW/AEW Ref/Attn  Det/fvg Madk Sueep Fis  #Supa/Mo
128k C-BcB) /1M 92/8 PEAK/LogPur-Videa  Auto

Fis 5w Rom g fock u
4a@@1 MAXH|  3:286-1080 126k (-BelE) / 1M 92/8 FEAK/LogPur-Video  Auta £0E1 MAXH

RFE4 Pas= B FGSFS—161 Flaood sensar TH Low CH AdB  Bottery Del imited DAT Rev 9.5 A8 Dec ZH1S

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed. The transmit signal remains within the 902-928MHz
operational band, and outside the restricted bands 15.205
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REPORT NO: 11204799
FCC ID: 2AAOMFGFS101Z5

DATE: July 7 2016
IC: 20430-FGFS101Z5

Transmitter Low Channel Wireless DATA
Fibar Group S.A

FGSFS-101 (Flood sensor)

TX Low 0dB

Battery

RED:Horizontal, GREEN:Vertical

10Mto Corrected
Antenna Cable 3M Reading QP QP
Factor Gain/Loss Factor dB(uVolts/ Limit Margin Azimuth Height
Detector dBm dB dB meter) 3m (dB) [Degs] [em]

Test Meter
Marker Frequency Reading

No. (MHz) (dBuVv) Polarity

32.04
191.16
31.3175
189.6725
902

928
954.9
963.1
902

928
958.8
986.2

Pk - Peak detector

* - Transmit signal Bandedge markers

31.93 Pk
31.68 Pk
32.19 Pk
31.36 Pk

29.8 Pk
28.91 Pk
31.22 Pk
32.29 Pk
29.77 Pk
29.02 Pk
32.04 Pk
30.44 Pk

17.3

16
17.6

16
22.7
22.7
23.5
235
22.7
22.7
23.6
243

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

29.73
29.28
30.29
28.86

35
34,51
38.02
38.89
34.97
34.62
38.84
38.64

40
43.52

40
43.52

46
46.02
46.02
53.97
46.02
46.02
46.02
53.97

-10.27 0-360
-14.24 0-360
-9.71 0-360
-14.66 0-360
-11 0-360
-11.51 0-360
-8 0-360
-15.08 0-360
-11.05 0-360
-11.4 0-360
-7.18 0-360
-15.33 0-360

398 H
241 H
398 V
101V
399 H
103 H
103 H
199 H
103 Vv
103 v
399 V
199 v

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed. The transmit signal remains within the 902-928MHz

operational band, and outside the restricted bands 15.205
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter Mid Channel Wireless PLOT
UL EMC Test System 5 May 2816 28:45:14
Rodicted Emissions

Fibar Group 5.A
94 FGSFS-181 (F lood sermsor)
TX Mid CH BB

184

Bottery
[515] RED:Hor izomtal, GREEM:Usrtical

7a

5@

5@

4a

dBlulalts/meter]

J ey
i il
o o
EiZ g i L lufi I¢ 'V:l o
e [TIR
O IR e - i o
R e

sl

[NELE] [E1E]E]
Frequency (MHz)

Ronge (MHz) REW/UBW Ref /Atkn  Det/Avg Mode Sweep Pis  #3wps Ronge (MHz) REW/ABW Ref/Attn  Det/fvg Mode Sweep Pis  #Jwpa/Mo
1:30-208 128k C-BdBD/ 1M 9248 PEAK/LogPur-Videa  Auto 4081 MAXH 3:288-188@ 12BkI-6dE)/ 1M 9278 PEAK/LogPur—Uideo  Auto B281  MAXH

RE3 Poss B FGSF5-161 Flood sensar  TX Mid CH BdE  Baottery Delimited DAT Rev B.5 B2 Dec 2B15

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed. The transmit signal remains within the 902-928MHz
operational band, and outside the restricted bands 15.205
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter Mid Channel Wireless DATA
Fibar Group S.A

FGSFS-101 (Flood sensor)

TX Mid CH 0dB

Battery

RED:Horizontal, GREEN:Vertical

10M to Corrected
Test Meter Antenna Cable 3M Reading QP QP
Marker Frequency Reading Factor Gain/Loss Factor dB(uVolts/ Limit Margin Azimuth Height

No. (MHz) (dBuV) Detector dBm dB dB meter) 3m (dB) [Degs] [cm] Polarity

30.4675 31.75 Pk 10.5 30.25 40 -9.75 0-360 101 H

194.0075 31.89 Pk 10.5 29.59 43.52 -13.93 0-360 398 H

30.5525 31.34 Pk 10.5 29.84 40 -10.16 0-360 398 V

198.98 30.88 Pk 10.5 28.68 43.52 -14.84 0-360 251V

902 29.01 Pk 10.5 34.21 46.02 -11.81 0-360 299 H

928 29.24 Pk 10.5 34.84 46.02 -11.18 0-360 103 H

953.5 31.71 Pk 10.5 38.51 46.02 -7.51 0-360 399 H

979.1 31.86 Pk 10.5 39.36 53.97 -14.61 0-360 299 H

902 30.54 Pk 10.5 35.74 46.02 -10.28 0-360 399V

928 29.11 Pk 10.5 34.71 46.02 -11.31 0-360 299 V

956.1 32.45 Pk 10.5 39.25 46.02 -6.77 0-360 199 Vv

984.1 30.63 Pk 10.5 38.73 53.97 -15.24 0-360 299 V

984.1 30.63 Pk 10.5 38.73 53.97 -15.24 0-360 299 V

Pk - Peak detector
* - Transmit Signal Bandedge Markers

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed. The transmit signal remains within the 902-928MHz
operational band, and outside the restricted bands 15.205
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter High Channel Wireless PLOT
UL EMC Test System 5 May 2816 28:22:27
Rodioted Emissions

Fibor Group S.A
94 FGSFS-181 (Flood semsor)
TX High CH BdE

184

Bottery
[515] RED:Hor izomtal, GREEM:Usrtical

7a

5@

5@

4a

dBlulalts/meter]

i
i

3a}

[E1E]E]
Frequency (MHz)

Ronge (MHz) REW/UBW Ref /Atkn  Det/Avg Mode Sweep Pis  #3wps Ronge (MHz) REW/ABW Ref/Attn  Det/fvg Mode Sweep Pis  #Jwpa/Mo
1:30-208 128k C-BdBD/ 1M 9248 PEAK/LogPur-Videa  Auto 4081 MAXH 3:288-188@ 12BkI-6dE)/ 1M 9278 PEAK/LogPur—Uideo  Auto B281  MAXH

REZ Poss B FGSF5-161 Flaod sensar  TX High CH GcB  Bottery Del imited DAT Rev B.5 B2 Dec 2B15

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed. The transmit signal remains within the 902-928MHz
operational band, and outside the restricted bands 15.205
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REPORT NO: 11204799
FCC ID: 2AAOMFGFS101Z5

DATE: July 7 2016
IC: 20430-FGFS101Z5

Transmitter High Channel Wireless DATA
Fibar Group S.A

FGSFS-101 (Flood sensor)

TX High CH 0dB

Battery

RED:Horizontal, GREEN:Vertical

10M to
Antenna Cable 3M
Factor Gain/Loss Factor
Detector dBm dB dB
18.2 -30
15.4
17.7
16
22.7
22.7
23.5
24.4

Corrected

Reading QP

dB(uVolts/ Limit

meter) 3m
29.73 40
29.46 43.52
29.56 40
29.31 43.52
34.65 46.02
35.13 46.02
37.77 46.02
38.81 53.97

Test Meter
Frequency Reading
(MHz) (dBuv)
30.0425 31.03
180.4925 32.76
31.2325 31.36
193.285 31.61
902 29.45
928 29.53
949.8 31.17
984.7 30.51

QP

Margin Azimuth Height

(dB) [Degs] [em] Polarity
-10.27 0-360 241 H
-14.06 0-360 102 H
-10.44 0-360 251V
-14.21 0-360 398 V
-11.37 0-360 299 H
-10.89 0-360 299 H

-8.25 0-360 299 H

-15.16 0-360 199 H

Marker
No.

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

-30

-28

902
928
954.4
980.8

29.94 Pk
29.16 Pk
31.06 Pk
30.75 Pk

22.7
22.7
23.5
24.1

10.5
10.5
10.5
10.5

35.14
34.76
37.86
38.45

46.02
46.02
46.02
53.97

-10.88 0-360
-11.26 0-360

-8.16 0-360
-15.52 0-360

199 v
199 v
103 v
299 vV

Pk - Peak detector
* - Transmit signal Bandedge markers

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed. The transmit signal remains within the 902-928MHz
operational band, and outside the restricted bands 15.205
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REPORT NO: 11204799
FCC ID: 2AAOMFGFS101Z5

DATE: July 7 2016
IC: 20430-FGFS101Z5

SPURIOUS EMISSIONS 30 TO 1000 MHz - WIRED

Transmitter Low Channel Wired —- PLOT

6 Jun ZB16

12:81:32

189 uL EMC:Teat:Sgafem:

24

=0

~J
&

)l
=

HLS
&

dBlulolts/ meter)
9]

J
=

%Radiated Emissions

i|Fibor Group 5.A.
NFGFS-181

i TX Low, w/Externcl Wires
H24UDC

RED:Hor zontal, GREEM:Uertical

i

Frequency [(MHzD

1884

Fange (HHz) BB
1:30-20 126k(-6cBI/H 92/

Ref/Attn  Det/frg Hode
PR/ LogPurAiden  Jns

S

= P
echutal 4001 HiKH

ta  45upshn Hzd REUAJEL Ref/httn  Det/fvg Hads Si

Rangs (M
1. 290-1 000 128:C-R4BI/H 2240

usep
PERK/LogPur—Video | Bmsectfutol BEB1  MHAH

Pt #5ups/fods  Fos|
B-]

RE 3B-18688 MHz 1@m MecasDist with 3m Limits ESCI.TST

Rev 9.5 13 May 26816

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed. The transmit signal remains within the 902-928MHz
operational band, and outside the restricted bands 15.205
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REPORT NO: 11204799 DATE: July 7 2016
FCC ID: 2AAOMFGFS101Z5 IC: 20430-FGFS101Z5

Transmitter Low Channel Wired — DATA
Fibar Group S.A

FGFS-101

TX Low, w/External Wires

24VDC

RED:Horizontal, GREEN:Vertical

10Mto Corrected
Test Meter Antenna Cable 3M Reading QP QP
Marker Frequency Reading Factor Gain/Loss Factor dB(uVolts/ Limit Margin Azimuth Height

No. (MHz) (dBuVv) Detector dBm dB dB meter) 3m (dB) [Degs] [cm] Polarity

32.55 32.68 Pk 17.1 10.5 30.28 40  -9.72 0-360 101 H

190.3525 31.63 Pk 16 10.5 29.13 43.52 -14.39 0-360 399 H

30.425 31.75 Pk 18 10.5 30.25 40  -9.75 0-360 399 vV

196.6 31.49 Pk 10.5 29.19 43.52 -14.33 0-360 252V

902 30.36 Pk 10.5 35.56 46.02 -10.46 0-360 299 H

928 29.88 Pk 10.5 35.48 46.02 -10.54 0-360 99 H

947.8 31.89 Pk 10.5 38.29 46.02 -7.73 0-360 199 H

983.9 31.37 Pk 10.5 39.47 53.97 -14.5 0-360 199 H

902 29.54 Pk 10.5 34.74 46.02 -11.28 0-360 98 VvV

928 29.26 Pk 10.5 34.86 46.02 -11.16 0-360 399 V

939.1 31.75 Pk 10.5 37.85 46.02 -8.17 0-360 199 vV

994.5 31.15 Pk 10.5 38.85 53.97 -15.12 0-360 199 vV

Pk - Peak detector
* - Transmit signal Bandedge markers

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed. The transmit signal remains within the 902-928MHz
operational band, and outside the restricted bands 15.205
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