FCC 47 CFR PART 15 SUBPART C
INDUSTRY CANADA RSS-210 ISSUE 9

CERTIFICATION TEST REPORT
FOR

Fibaro Door/Window Sensor 2

MODEL NUMBER: FGDW-002

FCC ID: 2AA9MFGDWO002
IC: 20430- FGDWO002

REPORT NUMBER: 11424859A

ISSUE DATE: March 1, 2017

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

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

NVIAD

NVLAP Lab code: 100414-0



REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Revision History

Issue
Rev. Date Revisions Revised By
March 1, ..
- 2017 Initial Issue V Sabalvaro
Page 2 of 43
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: 11424859A DATE: March 1, 2017

FCC ID: 2AAOMFGDWO002 IC: 20430-FGDWO002
TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ... ..ottt st sttt st nne s 4
2. TEST METHODOLOGY ..ottt sttt ettt et ste st et ste e eesteeneesteeteentesaeeneeneesneeneeaes 5
3. FACILITIES AND ACCREDITATION ..ottt 5
4. CALIBRATION AND UNCERTAINTY oottt st e 5
4.1. MEASURING INSTRUMENT CALIBRATION .....oiiiiiieitcie ittt 5
4.2, SAMPLE CALCULATION ...cttiiiitiie ettt sttt s e ste s et sseeseesteaneesaneneenaesseeneese e 5
4.3.  MEASUREMENT UNCERTAINTY ..ottt sttt st s 6
5.5. DESCRIPTION OF TEST SETUP .....ooiiiiiiice ettt 8

6. TEST AND MEASUREMENT EQUIPMENT .....cocoiiiiiiiie st 10
I I =S B 1 | I ST 11
7.1, 20 dB AND 99% BANDWIDTH ..ottt s 11
7.2, RADIATED EMISSIONS..... ..ottt sttt ste et sae e e steeseesaesteeneeneeas 15
7.2.1. FUNDAMENTAL FREQUENCY RADIATED EMISSION .......ccccooiiiiiiiicncneeie e 16
7.2.2. HARMONICS AND SPURIOUS EMISSIONS ABOVE 1GHzZ ......cccccvcvevvvieecc e, 17
7.2.3. WORST-CASE BELOW 1 GHZ ....ocvviiieie ettt 23
7.2.4. Transmitter RX/Digital Radiated EMISSIONS.........cccoviiiiiiiiiiiiie e 31

8. SETUP PHOTOS ...ttt bbb bt et b bbb e st sbe et e et nbeene e b e 35

Page 3 of 43

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: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Fibaro Door/Window Sensor 2
MODEL.: FGDW-002
SERIAL NUMBER: Non-serialized
DATE TESTED: January 30 — February 7, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
CFR 47 Part 15 Subpart B Pass
INDUSTRY CANADA RSS-210 Issue 9 Annex B.10 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:
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,
ANSI C63.4:2014, FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 4, and RSS-210
Issue 9.

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 9k-30MHz H-Field Loop 3.15dB
Radiated Emissions 30-200MHz Bicon 3m Horz 3.64dB
Radiated Emissions 30-200MHz Bicon 3m Vert 5.10dB
Radiated Emissions | 200-1000MHz LogP 3m Horz 4.00dB
Radiated Emissions | 200-1000MHz LogP 3m Vert 5.36dB
Radiated Emissions 30-200MHz Bicon 10m Horz 4.48dB
Radiated Emissions 30-200MHz Bicon 10m Vert 4.49dB
Radiated Emissions | 200-1000MHz LogP 10m Horz 3.79dB
Radiated Emissions | 200-1000MHz LogP 10m Vert 3.84dB
Radiated Emissions 1-18GHz Horn 4.32dB
Conducted Ant Port | 30MHz-26GHz | Spectrum Analyzer 2.94dB

Uncertainty figures are valid to a confidence level of 95%.

Page 6 of 43

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: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT, FGDW-002, is a 908.4MHz, 908.42MHz, and 916MHz transceiver. It is internal
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 TX 91.74
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio is equipped with an 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 axis as found in preliminary testing. The Z-axis was determined to be
the worst axis.

For radiated emissions, the worst-case configuration is determined to be the transmitting
channel with the highest measured output power.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

None - - - -

/O CABLES

0} Enclosure |- Non-Electrical |- - None

TEST SETUP

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

TERX
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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

Signal Analyzer Agilent N9030A EMC4360 1/27/2017 1/31/2018
Near Field Probe EMCO 7405 1270(N/A N/A

Test Receiver Rhode & Schwarz |ESCI EMC4328 12/2/2016 12/31/2017
Log-P Antenna Chase UPA6109 EMC4258 5/11/2016 5/31/2017
Bicon Antenna Chase EM6912A EMC4070 12/6/2016 12/31/2017
Antenna Array UL BOMS EMC4276 1/27/2017 1/31/2018
Test Receiver Rhode & Schwarz [ESU EMC4323 12/24/2016 12/31/2017
Loop Antenna EMCO 6502/1 EMC4026 7/22/2016 7/31/2017
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7. TEST RESULTS

LIMITS

20 dB AND 99% BANDWIDTH

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 at least 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 908.4 63.24 55.505
Middle 908.42 65.66 59.32
High 916 78.5 72.7
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99% BANDWIDTH

99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Dccupied BW =

SO0

SENSE!INT] ALIGN AUTO 03:15:34 PMFeb 07, 2017

T RF
RBW 2.7000 kHz

Center Freq: 908.400000 MHz Radio Std: None

#IFGain:Low

—— Trig:Free Run Avg|Hold: 811100

#Atten: 10 dB Radio Device: BTS

10 dBidiv
Log

Ref 0.00 dBm

Trace/Detector

-100

Clear Write

Center 908.4 MHz
|#Res BW 2.7 KHz

Span 1 MHz

#/BW 20 kHz Sweep 401.6 ms

Average|

Max Hold|

Min Hold|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

55.505 kHz
1.072 kHz
61.71 kHz

Total Power -9.85 dBm

Detector|
Sample >
Man

OBW Power
x dB

99.00 %
-20.00 dB

‘s‘rA‘rUs ‘

99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - Dccupied BW. 7

T RF 50 % SEMSEINT ALIGN AUTO 03:19:37 PMFeb 07, 2017

[Center Freq 908.420000 MHz

Center Freq: 908.420000 MHz

Radio 5td: None

—— Trig:Free Run

Avg[Hold: 1001100

#IFGain:Low #Atten: 10 dB

Radio Device: BTS

Trace/Detector

10 dBidiv Ref 0.00 dBm
Log

Clear Write,

VBEIEI[ |

Center 908.4 MHz
[#Res BW 2.7 kHz

Span 1 MHz
#VBW 20 kHz

Average|

Max Hold|

Min Hold|

Sweep 401.6 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

59.320 kHz

3.622 kHz
64.41 kHz

Total Power -12.4 dBm

Detector|
Sample V|
Man

OBW Power
x dB

99.00 %
-20.00 dB

‘STATUS |
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99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW =

X RF S09  DC SENSE:INT| ALIGN AUTO o

o
-20.00

13:10:36 PMFeb 07, 2017

x dB dB

—»— Trig:Free Run

#IFGain:Low #Atten: 10 dB

| Center Freq: 916.000000 MHz

Radio Std: None
Avg|Hold: 1004100

Radic Device: BTS

Trace/Detector

10 dBidiv Ref 10.00 dBm
Log

Clear Write

Center 916 MHz

|#Res BW 3.3 kHz #VBW 20 kHz

Span 1 MHz

Sweep 269.7 ms|l—o

Average

Max Hold|

Min Hold|

Occupied Bandwidth
72.700 kHz

4.753 kHz
77.13 kHz

Transmit Freq Error

x dB Bandwidth x dB

Total Power

OBW Power

-5.47 dBm

Detector,|
Sample »
Man

99.00 %
-20.00 dB

‘STATUS ‘

20dB BANDWIDTH

20dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Dccupied BW -

S0Q SENSE!INT]

ALIGN AUTO 03:16:37 PMFeb 07, 2017

T RF
REW 2.7000 kHz

—— Trig:Free Run

#IFGain:Low #Atten: 10 dB

Center Freq: 908.400000 MHz
Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

10 dBidiv
Log

Ref 0.00 dBm

Trace/Detector

-100

Clear Write

Center 908.4 MHz

|#Res BW 2.7 kHz #/BW 20 kHz

Span 1 MHz
Sweep 127 ms|

Average|

Max Hold|

Min Hold|

Occupied Bandwidth
55.833 kHz

1.627 kHz
63.24 kHz

Transmit Freq Error

X dB Bandwidth x dB

Total Power

OBW Power

-8.57 dBm

Detector|
Peak»
Man

99.00 %
-20.00 dB

‘s‘rA‘rUs ‘
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20dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW. =

S0 @ SEMSEINT

ALIGN AUTO 03:21:10 PMFeb 07, 2017

T RF DC
[Center Freq 908.420000 MHz

#IFGain:Low

‘ Center Freq: 908 420000 MHz
—— Trig:Free Run
#Atten: 10 dB

Radio Std: None

Avg|Hold: 100/100

Radio Device: BTS

10 dBidiv
Log

Ref 0.00 dBm

Trace/Detector

-10.0

Clear Write

Center 908.4 MHz

|#Res BW 2.7 kHz #VBW 20 kHz

Span 1 MHz

Sweep 127 ms|f—0o—uou—

Average|

Max Hold|

Min Hold

Occupied Bandwidth
59.815 kHz

3.248 kHz
65.66 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

-11.4 dBm

Detector|
PeakP
Man

99.00 %
-20.00 dB

‘STATUS |

20dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW E

500

SENSE!INT]

ALIGN AUTO 03:12:07 PMFeb 07, 2017

RF
x dB -20.00 dB

Center Freq: 916.000000 MHz

#IFGain:Low

—— Trig:Free Run
#Atten: 10 dB

Avg|Hold: 1001100

Radio Std: None

Radic Device: BTS

10 dBfdiv
Log

Ref 10.00 dBm

Trace/Detector

000

Clear Write

Center 916 MHz

|#Res BW 3.3 kHz #/BW 20 kHz

Span 1 MHz

Sweep 85.33ms/l— |

Average|

Max Hold|

Min Hold|

Occupied Bandwidth
72.530 kHz

4.652 kHz
78.50 kHz

Total Power

Transmit Freq Error
% dB Bandwidth

OBW Power
x dB

-4.48 dBm

Detector|
Peak P
Man|

99.00 %
-20.00 dB

‘STATUS ‘
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7.2 RADIATED EMISSIONS

LIMIT

IC RSS-210, B.10
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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RESULTS

7.2.1. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Manufacturer:Fibar

Model#Door Window Sensor

Mode:TX

Voltage:Battery

Test

Meter

Frequency Reading

(MHz)

Low CH
908.37756
908.37756
908.37756
908.37756

Mid CH
908.44031
908.44031
908.44031
908.44031

High CH
915.97738
915.97738
915.97738
915.97738

(dBuV)

58.03 Pk
57.81 Qp
49.87 Pk
49.47 Qp

50.27 Pk
50.12 Qp
50.19 Pk
50.04 Qp

59.15 Pk
58.84 Qp
50.18 Pk
49.89 Qp

Pk - Peak detector
Qp - Quasi-Peak detector

Detector dBm

dB

9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5

9.6
9.6
9.6
9.6

Corrected

Reading
Path dB(uVolts/ PK Limit
meter) dBuv/m (dB)

90.63 114
90.41 - -
82.47 114
82.07 -

82.87 114
82.72 - -
82.79 114
82.64 -

92.05 114
91.74 - -
83.08 114
82.79 -

Page 16 of 43

PK
Margin QP Limit
dBuV/m (dB)

-23.37 -

-31.53 -

-31.13 -

-31.21 -

-21.95 -

-30.92 -

Qp

94  -3.59

94 -11.93

94 -11.28

94 -11.36

94  -2.26

94 -11.21

Margin Azimuth Height
[Degs] [cm] Polarity

101 H
101 H
172 v
172V

171V
171 v
172 H
172 H

100 H
100 H
177 V
177 v
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7.2.2. HARMONICS AND SPURIOUS EMISSIONS ABOVE 1GHz

Transmitter Low Channel = GRAPH

UL EMC Test System 38 Jon 2817 13:41:5

118
Preliminary Rodiated Emissions

Fibar
160 Door Window Sensor
TX Low CH 968, 48MHz
Battery
9B RED:Horizontal, GREEN:Uertical

80
47 CFR Part 15 PK, Class B

78

60

58

Py e

\@ M
it B G Lt
p L ahaans aulbdia i o

1 18
Frequency (GHz)

RE BOMS 16Hz-4BGHz with 1GHz-4GHz ExtPrefmp 3m distonce.TST Rev 9.5 13 May 2016
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Transmitter Low Channel = DATA

Fibar

Door Window Sensor
TX Low CH 908,40MHz
Battery

Test Meter Antenna Corrected PK AV

Marker Frequency Reading Factor Path  Reading PK Limit Margin AV Limit Margin Azimuth Height
No. (GHz) (dBuV)  Detector (dBm) (dB) dBuV/m  dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
1.817 67.5 Pk 30.4 -54.78 43.12 -30.88 -10.88 0-360 150 H
2.667 63.16 Pk 22.2 -50.82 34.54 -39.46 -19.46 0-360 100 H

3.81 63.07 Pk 24.1 -50.23 36.94 -37.06 -17.06 0-360 149 H
4.542 65.52 Pk 27.8 -51.81 41.51 -32.49 -12.49 0-360 102 H
6.359 67.06 Pk 29.2 -47.61 48.65 -25.35 -5.35 0-360 102 H
8.083 58.19 Pk 36.2 -47.02 47.37 -26.63 -6.63 0-360 100 H
1.818 65.88 Pk 30.4 -54.77 41.51 -32.49 -12.49 0-360 100 V
2.679 63.35 Pk 22.1 -50.81 34.64 -39.36 -19.36 0-360 150 vV
3.834 62.36 Pk 24 -49.9 36.46 -37.54 -17.54 0-360 150 V
4.542 63.59 Pk 27.8 -51.81 39.58 -34.42 -14.42 0-360 100 V
6.359 56.65 Pk 29.2 -47.61 38.24 -35.76 -15.76 0-360 100 V
8.344 58.64 Pk 36.5 -47.31 47.83 -26.17 -6.17 0-360 150 v

O 00N WN

PR
N = O

Pk - Peak detector

Radiated Emission Data
Test Meter Antenna Corrected PK AV
Frequency Reading Factor Path  Reading PK Limit Margin AV Limit Margin Azimuth Height
(GHz) (dBuV) Detector (dBm) (dB) dBuV/m  dBuV/m (dB) dBuV/m (dB) [Degs] [em] Polarity
6.3589 68.65 Pk 29.2 -47.61 50.24 74 -23.76 54 -3.76 270 100 H
6.3588 65.65 Av 29.2 -47.61 47.24 74 -26.76 54 -6.76 270 100 H

Pk - Peak detector
Av - Average detection
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Transmitter Mid Channel —= GRAPH

UL EMC Test System 38 Jon 2817 14:83:568

118
Preliminaory Radioted Emissions

Fibar
6o Door Window Sensor
TX Mid CH 988, 42MHz
Bottery
98 RED:Horizontal, GREEN:Uertical

47 CFR Part 15 PK, Class B

g
¢pﬁmmemwﬂ
4@ p o
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter Mid Channel = DATA

Fibar

Door Window Sensor
TX Mid CH 908,42MHz
Battery

Test Meter Antenna Corrected PK AV

Marker Frequency Reading Factor Path  Reading PK Limit Margin AV Limit Margin Azimuth Height
No. (GHz) (dBuV) Detector (dBm) (dB) dBuV/m  dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
1.817 68.33 Pk 30.4 -54.78 43.95 -30.05 -10.05 0-360 100 H
2.244 63.7 Pk 21.8 -51.2 34.3 -39.7 -19.7 0-360 100 H
3.647 63.64 Pk 23.3 -49.55 37.39 -36.61 -16.61 0-360 100 H
4.542 65.71 Pk 27.8 -51.81 41.7 -32.3 -12.3 0-360 102 H
6.359 66.46 Pk 29.2 -47.61 48.05 -25.95 -5.95 0-360 102 H
8.271 58.8 Pk 36.4 -48.09 47.11 -26.89 -6.89 0-360 100 H
1.825 65.49 Pk 30.5 -54.68 41.31 -32.69 -12.69 0-360 150 V
2.409 63.89 Pk 21.8 -51.12 34.57 -39.43 -19.43 0-360 150 V
3.855 62.75 Pk 23.9 -49.86 36.79 -37.21 -17.21 0-360 100 V
4.542 64.12 Pk 27.8 -51.81 40.11 -33.89 -13.89 0-360 100 V
6.359 56.76 Pk 29.2 -47.61 38.35 -35.65 -15.65 0-360 100 V
8.247 58.41 Pk 36.4 -48.44 46.37 -27.63 -7.63 0-360 100 Vv

O 00 NS WN

B oR e
N = O

Pk - Peak detector

Radiated Emission Data
Test Meter Antenna Corrected PK AV
Frequency Reading Factor Path  Reading PK Limit Margin AV Limit Margin Azimuth Height
(GHz) (dBuV) Detector (dBm) (dB) dBuV/m  dBuV/m (dB) dBuvV/m (dB) [Degs] [em] Polarity
6.359 68.95 Pk 29.2 -47.61 50.54 74 -23.46 54  -3.46 270 100 H
6.3589 65.64 Av 29.2 -47.61 47.23 74 -26.77 54 -6.77 270 100 H

Pk - Peak detector
Av - Average detection
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter High Channel - GRAPH

UL EMC Test System 38 Jon 2817 13:17:38

118
Preliminary Radiated Emissions

Fibar

Door Window Sensor

TX High CH 316MHz

Bottery

RED:Horizontal , GREEN:Uertica
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter High Channel — DATA

Fibar

Door Window Sensor
TX High CH 916MHz
Battery

Test Meter Antenna Corrected PK AV

Marker Frequency Reading Factor Path  Reading PK Limit Margin AV Limit Margin Azimuth Height
No. (GHz) (dBuV)  Detector (dBm) (dB) dBuV/m  dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
1.832 69.3 Pk 30.5 -54.66 45.14 -28.86 -8.86 0-360 150 H
2.716 64.06 Pk 22.1 -50.94 35.22 -38.78 -18.78 0-360 100 H
3.799 64.47 Pk 24.1 -50.44 38.13 -35.87 -15.87 0-360 100 H

4.58 65.68 Pk 27.7 -51.85 41.53 -32.47 -12.47 0-360 102 H
6.412 68.49 Pk 29.2 -47.58 50.11 -23.89 -3.89 0-360 102 H
8.451 60.22 Pk 36.6 -49.07 47.75 -26.25 -6.25 0-360 100 H
1.831 65.94 Pk 30.5 -54.66 41.78 -32.22 -12.22 0-360 150 V
2.648 63.86 Pk 22.2 -50.93 35.13 -38.87 -18.87 0-360 100 V
3.809 63.84 Pk 24.1 -50.25 37.69 -36.31 -16.31 0-360 100 V

4.58 64.94 Pk 27.7 -51.85 40.79 -33.21 -13.21 0-360 100 V
6.412 57.73 Pk 29.2 -47.58 39.35 -34.65 -14.65 0-360 100 V
8.073 57.81 Pk 36.2 -46.79 47.22 -26.78 -6.78 0-360 149 vV

W o0 NOOULLA WN

R e
N = O

Pk - Peak detector

Radiated Emission Data
Test Meter Antenna Corrected PK AV
Frequency Reading Factor Path  Reading PK Limit Margin AV Limit Margin Azimuth Height
(GHz) (dBuV)  Detector (dBm) (dB) dBuV/m  dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
6.4122 69.86 Pk 29.2 -47.58 51.48 74 -22.52 54 -2.52 266 100 H
6.412 67.29 Av 29.2 -47.58 48.91 74 -25.09 54 -5.09 266 100 H

Pk - Peak detector
Av - Average detection
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

7.2.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz

Transmitter Low Channel = PLOT

UL EMC Test System 38 Jan 2817 18:28:33

1808

Radioted Emissions

Made:TX Low CH 988, 48MHz
Uoltage Battery 1

Monufacturer:Fibor z
98 Mode | #D0or Window Sensor ];
80 RED :Hor izontal, GREEN:Vertica

78

68

58

dB(uVolts/meter)

48

24

il

-
. T

KT e PN e A e WU
T “‘.|,,‘W“4,‘,".Q"Jl«'ﬂ‘f"‘:r"“ﬁ'ﬁl"“"‘"l""“'t"'lﬂmw " ok L aaad
e

o

bl
A

168
Frequency (MHz>

Range (MHz) RE/VBY Ref/fttn  Det/Avg Mode Sueep Pts  #Sups/Made
38200 120K(-608) /1M 32/B PEAK/LogPur-Uideo  JfnsecCfuto) 4881  MAXH

Position Ronge (MHz) RBU/VBU Ref/Attn  Det/Avg Made Sueep. Pts  #Swps/Mode Pasition
8-360degs H  3:200-1068 120K C-BdB)/ 1M 92/0 PEAK/LogPur-Video  135nsectfuto) 8031  MAKH 6-368degs H

RE 38-1888 MHz 18m MeasDist with 3m Limits ESCI.TST Rev 9.5 87 Dec 2016

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter Low Channel — DATA
Manufacturer:Fibar

Model#Door Window Sensor

Mode:TX Low CH 908,40MHz

Voltage:Battery

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

No. (MHz) (dBuV)  Detector (dBm) (dB) (dB) eter) dBuV/m (dB) [Degs] [cm] Polarity

30.8075 31.94 Pk 18.1 -30 10.5 30.54 40 -9.46 0-360 248 H

182.15 32.82 Pk 16 -29.2 10.5 30.12 43.52 -13.4 0-360 248 H

30.425 31.68 Pk 18.2 -30 10.5 30.38 40  -9.62 0-360 398 V

192.35 31.99 Pk 16 -28.9 10.5 29.59 43.52 -13.93 0-360 101 v

894.4 32.35 Pk 22,5 -27.6 10.5 37.75 46.02 -8.27 0-360 199 H

902 29.45 Pk 22.7 -28 10.5 34.65 46.02 -11.37 0-360 399 H

908.5 85.62 Pk 23.1 -27.6 10.5 91.62 - 0-360 98 H

928 29.94 Pk 22.7 -27.6 10.5 35.54 46.02 -10.48 0-360 199 H

957.7 31.22 Pk 236 -27.3 10.5 38.02 46.02 -8 0-360 98 H

892.9 31.77 Pk 226 -27.6 10.5 37.27 46.02 -8.75 0-360 199 v

902 30.11 Pk 22.7 -28 10.5 35.31 46.02 -10.71 0-360 399 Vv

908.5 75.32 Pk 23.1 -27.6 10.5 81.32 - - 0-360 299 V

928 29.83 Pk 22.7 -27.6 10.5 35.43 46.02 -10.59 0-360 199 v

944.1 32.44 Pk 233 -27.6 10.5 38.64 46.02  -7.38 0-360 399 V

Pk - Peak detector
*-Bandedge

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter Mid Channel = PLOT
UL EMC Test System 38 Joan 2817 11:16:84
Radioted Emissions

Manufacturer:F ioar &
98 Mods | #Door Window Sensor ];

168

Mode:TX Mid CH 988, 42MHz
Uo | tage :Batter

Yy 1
80 RED:Hor izontal, GREEN:Vertica

78

60

58

48

dB(uVolts/meter)

B 24
o

bl e

" o AN

gy o
i

3B

s PR
T

1668 18680
Frequency (MHz>

Range (1) REW/UBU Ref/ftin  Det/Avg Mode
3@-208 92/8 PEAK/LagPur-Vi de

Sucep Pts #owps/fode  Position | Renge (M) REW/VEH Ref/Attn  Det/Avg Pade Pis  Fups/Mode Pasition
128k (-6dB) /1M deo  J@msec(Auto) 4BAT  MAXH 8-360degs. 3:200-1009 120k(-BdB)/IM 92/0 PEAK/LogPur IAXH 8-

Sueep
gPur-Uideo  135ncecChuto) 8E31 M 368degs H

RE 30-1808 MHz 1Bm MeasDist with 3m Limits ESCI.TST Rev 9.5 B7 Dec 26816

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter Mid Channel — DATA
Manufacturer:Fibar

Model#Door Window Sensor

Mode:TX Mid CH 908,42MHz

Voltage:Battery

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

No. (MHz) (dBuV)  Detector (dBm) (dB) (dB) eter) dBuV/m (dB) [Degs] [cm] Polarity

31.2325 32.13 Pk 17.9 -30 10.5 30.53 40 -9.47 0-360 100 H

181.1725 32.84 Pk 159 -29.2 10.5 30.04 43.52 -13.48 0-360 100 H

30.51 32.18 Pk 18.2 -30 10.5 30.88 40  -9.12 0-360 102 v

193.37 32.25 Pk 16 -28.8 10.5 29.95 43.52 -13.57 0-360 251V

902 30.96 Pk 227 -28 10.5 36.16 46.02  -9.86 0-360 399 H

908.5 85.94 Pk 23.1 -27.6 10.5 91.94 - - 0-360 100 H

928 29.59 Pk 22.7 -27.6 10.5 35.19 46.02 -10.83 0-360 199 H

951.9 31.3 Pk 23.5 -27.2 10.5 38.1 46.02  -7.92 0-360 299 H

902 30.78 Pk 22.7 -28 10.5 35.98 46.02 -10.04 0-360 99 VvV

908.5 74.42 Pk 23.1 -27.6 10.5 80.42 - - 0-360 299 V

928 29.21 Pk 22.7 -27.6 10.5 34.81 46.02 -11.21 0-360 99 VvV

951.5 32.24 Pk 235 -27.3 10.5 38.94 46.02  -7.08 0-360 299 V

Pk - Peak detector
*-Bandedge

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter High Channel = PLOT
UL EMC Test System 38 Joan 2817 18:18:55
Radioted Emissions

1006

Manufacturer:Fibar

7
98 Mode | #Door Window Sensor ];

Mode: TX High CH 916MHz
Uoltoge :Battery
80 RED:Hor izontal, GREEN:Vertica

1

78

60

dB(uVolts/meter)

18680
Frequency (MHz>

Range (1) REW/UBU Ref/ftin  Det/Avg Mode
3@-208 92/8 PEAK/LagPur-Vi de

Sucep Pts #owps/fode  Position | Renge (M) REW/VEH Ref/Attn  Det/Avg Pade Pis  Fups/Mode Pasition
128k (-6dB) /1M deo  J@msec(Auto) 4BAT  MAXH 8-360degs. 3:200-1009 120k(-BdB)/IM 92/0 PEAK/LogPur IAXH 8-

Sueep
gPur-Uideo  135ncecChuto) 8E31 M 368degs H

RE 30-1808 MHz 1Bm MeasDist with 3m Limits ESCI.TST Rev 9.5 B7 Dec 26816

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter High Channel — DATA
Manufacturer:Fibar

Model#Door Window Sensor

Mode:TX High CH 916 MHz

Voltage:Battery

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

No. (MHz) (dBuV)  Detector (dBm) (dB) (dB) eter) dBuV/m (dB) [Degs] [cm] Polarity

31.0625 31.52 Pk 18 -30 10.5 30.02 40 -9.98 0-360 398 H

189.035 31.79 Pk 16 -29 10.5 29.29 43.52 -14.23 0-360 101 H

30.085 32.35 Pk 18.4 -30 10.5 31.25 40  -8.75 0-360 251V

196.685 31.95 Pk 16 -28.8 10.5 29.65 43.52 -13.87 0-360 251V

871.9 33.19 Pk 22.2 -279 10.5 37.99 46.02 -8.03 0-360 299 H

902 30.66 Pk 22.7 -28 10.5 35.86 46.02 -10.16 0-360 199 H

916 86.38 Pk 23.3 -27.8 10.5 92.38 0-360 102 H

928 30.44 Pk 22.7 -27.6 10.5 36.04 46.02 -9.98 0-360 102 H

957.9 32.36 Pk 236 -27.3 10.5 39.16 46.02 -6.86 0-360 299 H

865.1 32.41 Pk 22 -27.6 10.5 37.31 46.02 -8.71 0-360 98 Vv

902 30.04 Pk 22.7 -28 10.5 35.24 46.02 -10.78 0-360 399 Vv

916 76.43 Pk 233 -27.8 10.5 82.43 - - 0-360 299 V

928 29.71 Pk 22.7 -27.6 10.5 35.31 46.02 -10.71 0-360 399V

952.2 31.61 Pk 23.5 -27.2 10.5 38.41 46.02 -7.61 0-360 199 vV

Pk - Peak detector
*-Bandedge marker

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

SPURIOUS EMISSIONS 9 kHz TO 30 MHz

Transmitter High Channel = PLOT
UL EMC Test System 38 Jan 2817

Radiated Emissions

128

Manufasturer :Fibar
118 Made [#Door Window Sensor
Mode:TX High CH 916MHz

Uoltage:Battery
199 CANTIRED:X, GREEN:Y, BLUE:Z

dBCuVolts/meter)

."
f kT Wé
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i
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1 1o 3

Frequency (MHz)

RELI/ VBN Ref/Attn  Det/fvg Hode weey Pte dSupe/Mode Position | Ronga OfHz) RBU/VBLI Ref/Attn  Det/fvg Mode Sueep Fis  foups/Mode Pasition
200C-6d8)/3%k 92/ PEA o 4831 MAXH 8-360ckegs |

S(-6E)/ 180k 52/
Gk(-6B)/ 100k 92/B

1 HAKH

400 0-360ckegs
sta) 4801 HEXH 0-36icege

RE SkHz-3BMHz 3m E-Field Loop 3 axis ESCI.TST Rev 9.5 B7 Dec 26816

Only one channel was measured for the 9kHz — 30MHz spurious since the channel was
determined to have the highest TX output and emissions of this measurement showed
significant margin below the limit. All visible emissions are at least 6dB below the limit or
under the noise floor, therefore no further measurement needed.

Although these tests were performed other than open area test site, adequate
comparison measurements were confirmed against 3 m open area test site. Therefore
sufficient tests weremade to demonstrate that the alternative site produces results that
correlate with the ones oftests made in an open field based on KDB 937606.
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter High Channel — DATA
Manufacturer:Fibar

Model#Door Window Sensor

Mode:TX High CH 916MHz

Voltage:Battery

[ANT]RED:X, GREEN:Y, BLUE:Z

Corrected
Test Meter Antenna Reading AV

Marker Frequency Reading Factor Path dB(uVolts/ AV Limit Margin Azimuth Height
No. (MHz) (dBuV)  Detector (dBm) (dB) meter) dBuV/m (dB) [Degs] [cm] Polarity

1 0.01285 41.01 Pk 20 61.01 125.41 -64.4 0-360 100 X

2 0.015965 41.89 Pk 18.5 60.39 123.52 -63.13 0-360 100 X

3 0.19122 42.89 Pk 11.3 54.19 101.97 -47.78 0-360 100 X

4 0.51487 34.9 Pk 11.3 46.2 73.37 -27.17 0-360 100 X
5 1.39875 23.79 Pk 114 35.29 64.69 -29.4 0-360 100 X
6
7
8
9

o o

2.2325 20.33 Pk 11.5 31.93 69.54 -37.61 0-360 100 X
0.009245 40.76 Pk 22.2 62.96 128.27 -65.31 0-360 100 Y
0.03364 37.56 Pk 14.6 52.16 117.05 -64.89 0-360 100 Y
0.19835 43.05 Pk 11.3 5435 101.65 -47.3 0-360 100 Y

10 0.66141 33.19 Pk 11.4 44.59 71.19  -26.6 0-360 100 Y
11 1.35525 23.76 Pk 11.4 35.26 64.96  -29.7 0-360 100 Y
12 2.15275 21.53 Pk 11.5 33.13 69.54 -36.41 0-360 100 Y
13 0.009105 41.69 Pk 223 63.99 128.4 -64.41 0-360 100 z
14 0.037385 37.48 Pk 141 51.58 116.14 -64.56 0-360 100 z
15 0.28696 39.47 Pk 11.3 50.77 98.44 -47.67 0-360 100 z
16 0.97154 29.59 Pk 11.4 41.09 67.86 -26.77 0-360 100 z
1.145 26.63 Pk 11.4 38.13 66.43  -28.3 0-360 100 z

18 1.812 22.52 Pk 11.5 34.12 69.54 -35.42 0-360 100 z

o o

0
0
0
0
1
1
0
0
0
0
1
1
0
0

© oo
N e =)

Pk - Peak detector
All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

7.2.4. Transmitter RX/Digital Radiated Emissions

Transmitter RX/Digital Radiated Emissions 30 MHz — 1000MHz - PLOT

UL EMC Test System 38 Jan 2817 11:32:89

188

Radiated Emissions

Marufacturer :F ibar
98 Mode | #Door Window Sensor

Mode :RX

Uo | tage :Battery

a8e RED:Horizontal, GREEN:Uertical

78

6B

50

dB(uVolts/meter)

Bita
Q&m”“ﬂ”Mwwm

il
Mk

a 1880
Frequency (MHz>

Range (MHz) REW/VBY Ref/Attn  Det/fvg Mode
1:33-200 2/0 PEAK/LagPur-Ui

Sueep Pts #9wps/Made Position | Ronge (MHz) REW/ VBl Ref/Attn  Det/Avg Made Hups/Mode Pasition
128K (-68)/1H 92, deo  IfmsecCAuto) 4BA1  MAKH B-360degs H  3:200-1068 2/8 PEAI

Sucep Pis
12Bk(-BdBI/1M 92 K/LogPur-Uideo  135nsecChuto) 8081  MAXH B-360degs H

RE 30-10088 MHz 1Bm MeosDist with 3m Limits ESCI.TST Rev 9.5 B7 Dec 2016

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 11424859A
FCC ID: 2AASMFGDWO002

DATE: March 1, 2017

IC: 20430-FGDWO002

Transmitter RX/Digital Radiated Emissions 30 MHz — 1000MHz - DATA

Manufacturer:Fibar
Model#Door Window Sensor
Mode:RX

Voltage:Battery

Test Meter
Marker Frequency Reading
No. (MHz) (dBuV)  Detector
30.765 32.66 Pk
167.1475 33.15 Pk
30.6375 32.18 Pk
178.6225 32.78 Pk
830.3 32.84 Pk
985.3 32.02 Pk
836.7 32.27 Pk
953.5 31.86 Pk

1
2
3
4
5
6
7
8

Pk - Peak detector
All visible emissions are at least 6dB below the limit or under the noise floor, therefore no

further measurement needed.

Antenna

Factor

(dBm)
18.1
15.6
18.1
15.8
22.5
24.4
22.4
23.5

Path

(dB)
-30
-29.4
-30
-29.2
-27.9
-26.6
-27.7
-27.2

10M to
3M
Factor
(dB)
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Corrected
Reading

Qp

dB(uVolts/m QP Limit Margin Azimuth Height

eter)
31.26
29.85
30.78
29.88
37.94
40.32
37.47
38.66
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dBuV/m

40
43.52

40
43.52
46.02
53.97
46.02
46.02

(dB)  [Degs]

-8.74 0-360
-13.67 0-360
-9.22 0-360
-13.64 0-360
-8.08 0-360
-13.65 0-360
-8.55 0-360
-7.36 0-360

[cm] Polarity
102 H
102 H
398 vV
398 V
199 H
99 H
299 vV
99V
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REPORT NO: 11424859A DATE: March 1, 2017
FCC ID: 2AASMFGDWO002 IC: 20430-FGDWO002

Transmitter RX/Digital Radiated Emissions 1 GHz —5GHz - PLOT

UL EMC Test System 36 Jon 2817 14:34:4
Preliminary Radioted Emissions

Fibar
Door Window Sensor
RX

Battery
RED:Hor i zontal, GREEN:Uertical
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Frequency (GHz)

t Rev 9.5 13 Moy 2816

visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.

* ro
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Transmitter RX/Digital Radiated Emissions 1 GHz — 10GHz - DATA

Fibar

Door Window Sensor
RX

Battery

Test Meter Antenna Corrected PK AV

Marker Frequency Reading Factor Path  Reading PK Limit Margin AV Limit Margin Azimuth Height
No. (GHz) (dBuV) Detector (dBm) (dB) dBuV/m  dBuV/m (dB) dBuvV/m (dB) [Degs] [em] Polarity
1.049 72.69 Pk 27.5 -57.66 42.53 74 -31.47 -11.47 0-360 150 H
1.868 66.14 Pk 30.9 -54.68 42.36 74 -31.64 -11.64 0-360 150 H
2.517 64.15 Pk 22.1 -51.03 35.22 74 -38.78 -18.78 0-360 150 H
3.532 63.27 Pk 23.4 -50.01 36.66 74 -37.34 -17.34 0-360 100 H
4.224 61.54 Pk 28.3 -51.67 38.17 74 -35.83 -15.83 0-360 102 H
1.353 68.59 Pk 29 -56.56 41.03 74 -32.97 -12.97 0-360 100 V
1.966 64.87 Pk 31.6 -54.15 42.32 74 -31.68 -11.68 0-360 149 V
2.891 62.63 Pk 22.6 -50.47 34.76 74 -39.24 -19.24 0-360 150 v

3.41 63.86 Pk 23.5 -50.36 37 74 -37 -17 0-360 150 v
4.499 61.99 Pk 27.9 -51.87 38.02 74 -35.98 -15.98 0-360 150 v

O 00 NO UL WN

10

Pk - Peak detector
All visible emissions are at least 6dB below the limit or under the noise floor, therefore no

further measurement needed.
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