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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Chamberlain Group Inc.
845 N. Larch Ave
Elmhurst, IL 60126

EUT DESCRIPTION: LMWEKITU Monitored Wireless Edge Transmitter Model 75-
38076 using assembly 1D7437

MODEL: 75-38076

SERIAL NUMBER: non — serialized

DATE TESTED: 2015-OCT-10 to 2015-0OCT-21

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
L'///- L) Ka_ﬂ:—fr——___:_ i
o= =
Michael Ferrer Bart Mucha
EMC Engineer EMC Engineer
ULLLC UL LLC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 15,
ANSI C63.4-2009

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://www.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)

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 Uncertainty figures
Radiated Emissions | 1-6GHz Horn 5.02dB are valid to a
Radiated Emissions | 6-18GHz Horn 5.34dB confidence level of
Radiated Emissions | 18-26GHz Horn 6.60dB 95%.
Conducted Ant Port | 30MHz-26GHz | Spectrum Analyzer | 2.94
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

LMWEKITU Monitored Wireless Edge Transmitter Model 75-38076 using Assembly
1D7437

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE 4.69 2.94

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes integral trace antenna.

5.4. SOFTWARE AND FIRMWARE

The test application FW was bassed off Rev. 1.4

The Bluetooth Radio Stack from Tl was 2.1
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5.5. WORST-CASE CONFIGURATION AND MODE

EUT was tested when oriented in three planes, X, Y and Z.

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Sensors (x2) Chamberlain - - -

/O CABLES

TEST SETUP

The EUT is a safety entrapment device connected to two sensors. The device is battery
operated.
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SETUP DIAGRAM FOR TESTS

Sensor Sensor
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DATE: October 12, 2015

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test EQquipment List

Description Manufacturer Model Identifier Cal Date Cal Due
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012

EMI Test Receiver Rohde & Schwarz ESU EMC4323 20141216 20151231

EMI Test Receiver Rohde & Schwarz ESCI EMC4328 20141830 20151231
Bicon Antenna Electro-Metrics EM6912A EMC4070 20141014 20151031

Log-P Antenna Chase UPA6109 EMCA4313 20141119 20151130

Loop Antenna EMCO 6502/1 EMC4026 20150420 20160430
Antenna Array UL BOMS EMC4276 20141201 20151231
Spectrum Analyzer Agilent NO030A (PXA) EMC4360 20141219 20151219
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DATE: October 12, 2015

7. ANTENNA PORT TEST RESULTS

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
BLE 0.420 20.000 0.021 2.10% 33.56 2.381

Device is a BT LE transmitter only. By its design and its intended mode of operation it only
operates in advertisement mode on three channels. The inherent duty cycle is defined by mode
of operation where the intended packet length is 420uS per channel and each channel will be

used 5 times in 100mS period. The resulting Duty cycle correction factor is -33.55dB
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8.2. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r03, Section 8.2.
Output Power: KDB 558074 D01 v03r03, Section 9.1.1.

Power Spectral Density: KDB 558074 D01 v03r03, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r03, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r03, Section 12.1.

Band-edge: KDB 558074 D01 v03r03, Section 13.3.3.
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8.3. DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - Swepk SA

on 24, 2015

L RF S06 DO SEMSE:INT ALTGH AT 03:18:24 P
Marker 1 413.000 ps | Avg Type: Log-Pwr mace[o5 5|  PeakSearch
PNO: Fast —»— Trig: Video TYPE it it
IFGain:Low #Atten: 20 dB pET|P MMM N
NextPeak
Ref Offset 10.45 dB Mkr1 413.0 us
E%gB.fdiv Ref 15.46 dBm -52.46 dBm
. || NextPkRight
-4 B4
Next Pk Left]
-14.5
-24.5
Marker Delta
-34.8
-44.5
’ Mkr—CF
545
545 DN TRY ALY RERS Il [ Mkr—*RefLVI
-F4.5
More
Center 2.426000000 GHz Span 0 Hz Tof2
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (10001 pts)
|M5G| |STATUS|
*representative plot of single channel TX time.
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DATE: October 12, 2015

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 Clause 5.2 (1)

6 dB BANDWIDTH

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MHZz)
Low 2402 0.6684 0.5
Middle 2440 0.6304 0.5
High 2480 0.6804 0.5
6 dB BANDWIDTH Low Channel
Agilent Spectrum Analyzer - Occupied BY a5
. L RF S0 D SEMSE:INT ALTGN AUTO 03 20PM Sep 24, 2015
[Sweep Time 1.53 ms Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
——  Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB Radie Device:BTS
Ref Offset 10.45 dB
10 dBidiv Ref 15.00 dBm
Log
o Clear Write
5.00
-15.0
~ah il Average|
35.0
-45.0
5.0 Max Hold|
-B5.0
=750
Min Hold|
Center 2.402 GHz Span 3 MHz into
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms
Occupied Bandwidth Total Power 10.8 dBm Detthet;t'?:
Auto Man
1.0708 MHz
Transmit Freq Error -46.235 kHz OBW Power 99.00 %
x dB Bandwidth 668.4 kHz x dB -6.00 dB
MSG |STATUS|
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6 dB BANDWIDTH Middle Channel

Agilent Spectrum Analyzer - Occupied BY

L RF 50 & [n]ey SEMSEIINT ALIGN AUTO 03:48:50PM Sep 24, 2015
[Center Freq 2.426000000 GHz | Center Freq: 2.426000000 GHz Radio 5td: None Trace/Detector
—»~ Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB Radic Device:BTS
Ref Offset 10.45 dB
10 dBidiv Ref 15.00 dBm
Log
o ‘ Clear Write
-5.00
-15.0
250 i Average]
-35.0
-45.0
S50 Max Hold|
-65.0
750
Min Hold|
Center 2.426 GHz Span 3 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms
Occupied Bandwidth Total Power 10.6 dBm Detector
1.0843 MHz Auto Man
Transmit Freq Error -41.477 kHz OBW Power 99.00 %
x dB Bandwidth 630.4 kHz x dB -6.00 dB
M5G| |STATUS|
6 dB BANDWIDTH High Channel
Agilent Spectrum Analyzer - Occupied BW
L RF 50 & [n]ey SEMSEIINT ALIGN &UTO 03:49:27 PM Sep 24, 2015
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
—»~ Trig:Free Run Avg|Hold: 100/100
ZIFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 10.45 dB
10 dBidiv Ref 15.00 dBm
Log
o Clear Write
-5.00
50
250 7 n Average
-35.0
-45.0
550 Max Hold|
550
750
Min Hold|
Center 2.48 GHz Span 3 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms
Occupied Bandwidth Total Power 10.6 dBm Detector
1.2675 MHz Auto Man
Transmit Freq Error 44.681 kHz OBW Power 99.00 %
x dB Bandwidth 680.4 kHz x dB -6.00 dB
MSG |STATUS|
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8.5. 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 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHZz) (MH2z)
Low 2402 1.1692
Middle 2440 1.1753
High 2480 1.2956

99% BANDWIDTH Low Channel

Agilent Spectrum Analyzer - Occupied BY
B L [ rf [sow oc | [ [ USEMSEMNT] | ALIGNAUTO  [03:45:23PM Sep24, 2015
[Sweep Time 10.0 ms | Center Freq: 2.402000000 GHz Radio 5td: None Trace/Detector
—»~ Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB Radic Device:BTS
Ref Offset 10.45 dB
10 dBlidiv Ref 15.00 dBm
o | | |
o { Clear Write
-5.00
-15.0
250 W n Average|
-25.0 [l H
-45.0
-55.0 Max Hold
-65.0
750
Min Hold|
Center 2.402 GHz Span 3 MHz
[#Res BW 200 kHz #VBW 620 kHz #Sweep 10 ms
: : Detector)
Occupied Bandwidth Total Power 9.53 dBm Sample >
1.1692 MHz Auto Man
Transmit Freq Error -36.839 kHz OBW Power 99.00 %
x dB Bandwidth 1.341 MHz x dB -20.00 dB
MSG |STATUS|
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99% BANDWIDTH Middle Channel

Agilent Spectrum Analyzer - Occupied BY

L RF 50 & [n]ey SEMSEIINT ALIGN AUTO 03:43:48 P ep24, 2015
[Center Freq 2.426000000 GHz | Center Freq: 2.426000000 GHz Radio 5td: None Trace/Detector
—»~ Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB Radic Device:BTS
Ref Offset 10.45 dB
10 dBidiv Ref 15.00 dBm
Log ‘ |
o ' Clear Write
-5.00
-15.0
=50 = h [ T Average]
-35.0 il i
-45.0
-55.0 Max Hold
-65.0
750
Min Hold
Center 2.426 GHz Span 3 MHz
|#Res BW 200 kHz #VBW 620 kHz #Sweep 10 ms
: : Detector)
Occupied Bandwidth Total Power 9.18 dBm Sample >
1.1753 MHz Auto Man
Transmit Freq Error -34.895 kHz OBW Power 99.00 %
x dB Bandwidth 1.554 MHz x dB -20.00 dB
M5G| |STATUS|
99% BANDWIDTH High Channel
Agilent Spectrum Analyzer - Occupied BW
L RF 50 & [n]ey SEMSEIINT ALIGN &UTO 03:44:23PM Sep 24, 2015
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
—»~ Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 10.45 dB
10 dBidiv Ref 15.00 dBm
Log
s i } Clear Write
-5.00
50 H
250 B i i Average
-35.0 il
-45.0
55.0 Max Hold|
550
750
Min Hold
Center 2.48 GHz Span 3 MHz
|#Res BW 200 kHz #VBW 620 kHz #Sweep 10ms
: : Detector)
Occupied Bandwidth Total Power 8.91 dBm Sample >
1.2956 MHz uto Man
Transmit Freq Error 19.725 kHz OBW Power 99.00 %
x dB Bandwidth 1.924 MHz x dB -20.00 dB
MSG |STATUS|
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8.6. OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-247 Clause 5.4 (4)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 4.690 30 -25.310
Middle 2426 4.641 30 -25.359
High 2480 4.297 30 -25.703

OUTPUT POWER Low Channel

Agllent Spectrum Analyzer - Swept 54 3
- RF 50 % OC SEMNSE:INT ALIGN AUTO 04:15:41 PM Sep 24, 2015
||Tnarker 1 2.402000300000 GHz | #Avg Type: RMS mace[l -5 og|  PeakSearch
PNO: Wide -—»— T1rig:Free Run Avg|Hold: 100/100 TPE | M ittt
IFGain:Low #Atten: 20 dB DET|P M N
Ref Offact 10.45 dB Mkr1 2.402 000 3 GHz NextPeak
19 dBiciv__Ref 15.00 dBm 4.690 dBm
. Next Pk Right
-5.00 S H
Next PK Left
=150
250
Marker Delta|
-35.0
-45.0
Mkr—CF
S50
5.0 MKr—RefLvI
750
More
Center 2.402000 GHz Span 3.000 MHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.00 ms (10001 pts)
|MSG| |STATUS|
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OUTPUT POWER Middle Channel

Agilent Spectrum Analyzer - Swept SA

RF 50 Q

SEMSE:INT]|

ALIGH ALTC

L 04:13:57 PM Sep 24, 2015
Marker 1 2.426123900000 GHz | #Avg Type: RMS TRACE[T S5 35 5
PNO: Wide —»—~ T1rig:Free Run Avg|Hold: 100/100 TPE|M

IFGain:Low #atten: 20 dB

Peak Search

DET|IP WNHNKNMN

Next Peak
Ref Offset 10.45 dB Mkr1 2.426 123 9 GHz
1L%gBldiv Ref 15.00 dBm 4.641 dBm
5.00 . Next Pk Right|
500 |
Next Pk Left|
150
250
Marker Deltal
-35.0
450
MKkr—CF|
-55.0
5.0 Mkr—RefLvl
-75.0
More|
Center 2.426000 GHz 10f2

#Res BW 1.0 MHz #FVBW 3.0 MHz

Span 3.000 MHz
Sweep 2.00 ms (10001 pts)

|M5G|

|STATUS |

OUTPUT POWER High Channel

Agilent Spectrum Analyzer - Swepk SA

RF S0 &

04:12:59PM Sep 24, 2015

L SEMSE:INT| ALIGH AT
[Marker 1 2.480367800000 GHz | #Avg Type: RMS TRACE[12 3 4 5 5
PNO: Wide —»— 1tig: Free Run Avg|Hold: 100/100 THPE(M

IFGain:Low #Atten: 20 dB

Ref Offset 10.45 dB

DET|PF WMNMHMHMN

Mkr1 2.480 367 8 GHz

Peak Search

NextPeak

1L%ngdiv Ref 15.00 dBm 4.297 dBm
500 ¢ Next Pk Right
500 eeriiit TN |1 LKk L
Next Pk Left|
-18.0 pHHHHH | | L]
=250 | ]
Marker Delta|
-35.0
-45.0
Mkr—CF
-55.0
el Mkr—RefLvl
750
More
Center 2.480000 GHz 1of2

#Res BW 1.0 MHz #VBW 3.0 MHz

Span 3.000 MHz

Sweep 2.00 ms (10001 pts)

|M5G|

|STATUS |
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8.7. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-247 Clause 5.2 (2)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel | Frequency PSD Limit Margin
(MH2z) (dBm) (dBm) (dB)
Low 2402 -10.16 8 -18.16
Middle 2440 -8.13 8 -16.13
High 2480 -9.73 8 -17.73

POWER SPECTRAL DENSITY Low Channel

Agllent Spectrum Analyzer - Swept SA =
. RF S0 Q D SEMSE:INT ALIGN AUTO 03:59:49PM Sep 24, 2015
Wlarker 1 2.401952435000 GHz | #vg Type: RMS TRace[T 5 g | PeakSearch
PNO: Wide —— 1rig: Free Run Avg|Held: 100/100 TPE [ it
IFGain:Low RAtten: 20 dB CET[P MM MMM
Ref Offact 10.45 dB Mkr1 2.401 952 435 GHz NextPeak
19 gBieiv__Ref 15.00 dBm -10.157 dBm
- Next Pk Right
-5.00 .
Next Pk Left|
-15.0 L (i LI L
250 (i o A
Marker Deltal
-35.0
-450
Mkr—CF
-55.0
+5.0 Mkr—RefLvl
750
More
Center 2.4020000 GHz Span 1.050 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 111 ms (10001 pts)
|MSG| |STATUS|
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

POWER SPECTRAL DENSITY Middle Channel

Agilent Spectrum Analyzer - Swept SA
L RF 50Q [nley SEMSE:INT ALIGM ALTC 04:00:42 PM Sep 24, 2015
Marker 1 2.425856885000 GHz | #Ava Type: RMS wacEll-sasg| PeakSearch
PNO: Wide —»—~ T1rig:Free Run Avg|Hold: 100/100 THPE [ bt
IFGain:Low #Atten: 20 dB DET|F NN KM
Next Peak
Ref Offset 10.45 dB Mkr1 2.425 856 885 GHz
19gsaiy__Ref 15.00 dBm -8.129 dBm
. Next Pk Right
-5.00 .
Next Pk Left|
150 PR | 1111 A 1N LT Y S ¥ A ./ N— .
26.0 F—H ) Hn L (A, P N
Marker Deltal
-35.0
-45.0
MKr—CF
-55.0
5.0 Mkr—RefLvl
-75.0
More
Center 2.4260000 GHz Span 1.050 MHz 1of2
#Res BW 3.0 kHz #FVBW 10 kHz Sweep 111 ms (10001 pts)
|M5G| |STATUS|
POWER SPECTRAL DENSITY High Channel
Agilent Spectrum Analyzer - Swepk SA i
L RF 508 CnZ SEMNSE:INT ALIGH AUTC 04:01:56PM Sep 24, 2015 Peak S h
Marker 1 2.479822235000 GHz | #Avg Type: RMS TRACE[T =345 & sak Searc
PNO: Wide —»— 1tig: Free Run Avg|Hold: 100/100 THPE(M
IFGain:Low RAtten: 20 dB DET|P NMNMMHMN
NextPeak
Ref Offset 10.45 dB Mkr1 2.479 822 235 GHz
19 gBieiv__Ref 15.00 dBm -9.073 dBm
. Next Pk Right
-5.00 ’
Next Pk Left|
-15.0 P AR g Bl D
260 b AL, LR 1L 2 SN | S S S S U S S| | € S_— R
Marker Delta|
-35.0
-45.0
Mkr—CF
-55.0
50 Mkr—RefLvl
750
More
Center 2.4800000 GHz Span 1.050 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 111 ms (10001 pts)
|MSG| |STATUS|
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 Clause 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL and HIGH CHANNEL, Band edge scan

UL EMC Test System 24 Sep 2015 16:26: 21

48
Antenno Port Conducted
Chanber lain Group Ine
34 BTLE Saofety Device
TX
Bettery 3UDC
2q RED: Antenno Port Conmector
18
3 4 =
B lnu
Limit n
& -18
Tj \
-2d
..... I

2.38

Frequency (GHz3

Bl Ref /4 Det/|

Range (GHz) [ fAttn fivg Tupe Sueep Pis  #5ups/|
1:2.36°2.5 1Bk C-3cEa /M 112738 PERK/LogPar-Uiden  dEmsecthute) 28k HAXH
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FCC ID: HBW1D7437

SPURIOUS EMISSIONS, LOW CHANNEL and HIGH CHANNEL, Band edge data

Chamberlain Group Inc.
BTLE Safety Device

X

Battery 3VDC

RED: Antenna Port Connector

Trace Markers

Test Meter dBuV (Path
Marker |Frequency |Reading to Factor |Level |Limit |Margin
No. (GHz) (dBuV) |Detector |dBm |dB dBm dBm |[(dB)
1 2.4 63.51|Pk -107 10.5| -32.99| -15.7| -17.34
2 2.4001 63.76 | Pk -107 10.5| -32.74| 4.35| -37.09
3 2.4017| 100.82|Pk -107 10.5 4.32|] 4.35 -0.03
4 2.4262| 100.85|Pk -107 10.5 4.35| 4.35 0.00
5 2.4799 99.12|Pk -107 10.5 2.62| 4.35 -1.73
6 2.4834 59.24| Pk -107 10.5| -37.26| 4.35| -41.61
7 2.4835 59.26 | Pk -107 10.5] -37.24] -15.7| -21.59
8 2.4835 59.32| Pk -107 10.5| -37.18| -15.7| -21.53

Pk - Peak detector
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

SPURIOUS EMISSIONS, LOW, MIDDLE, HIGH CHANNEL 9kHz — 25GHz

18UL EMC Test System 25 Sep 20815 11:22:23

Antenna Port Conducted
Chomberlain Group Inc.
~2| BTLE Sofety Device
TX
Battery 3UDC nhe
—14| RED! Antemna Port Comnector Y
-26
-38
5 -58
o
-B2
-74
-B86
-98
1l \ | um L
NELGE] B 1 7] =L [EELE] HBuB 258848

Frequency (MHz)

Fangs (FFz) REW/UEH Reffattn  Dst/fvg Tupe Susep Fis  #ups|  Fange (1) REU/UEU Ref/fttn  Det/fvg Tups Sucep Fia  Foupa/ii
1:.8689-.15 280(-3dB)/ 3k 82/a PEAK/LogPur—U idea 1BnseclAuto) 1881 MAXH 3:38-1EDE 188k (-3c8 /1M 182/18 FPEAK /LogPur-Wideo IM7nsecChuto) 4841 MAXH
2:.15-38 18k(-3dB)/ 1M 8z2/a PEAK/LogPur—idea  971macc (Auto) 1881 MAxH  4:1860-25000 1M(-3dB) /1M 182/18 PEAK /LogPur-Wideo 24BmoecChuto) 24k MAXH

* There are no emmissions recorded. All emissions are well under the limit.
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Order No: 10958309A
FCC ID: HBW1D7437

DATE: October 12, 2015

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7.1.2 (Receiver)

IC RSS-247 Clause 5.5

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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Order No: 10958309A
FCC ID: HBW1D7437

DATE: October 12, 2015

9.2.

TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (X-AXIS, LOW CHANNEL, HORIZONTAL)

| 1EUL EMC Te=t Sy=tem 18 Sep 2015 B9 28: 54
Prel iminary Rodiaoted Emissions
Chomber lain Group Inc Wg
TUHB| BTLE Safety Device |
Low Ch, X fAxis — Horizontal ﬁ
Battery 3U0C ‘ ‘
op| Red: Peok, Green: Pvg ‘
84 ﬂ
BondEdge PK Limit
7ua
\E |
=
E AHMAMWH"\ ‘
56
2
44
38
2d
2,365 SMH= ./ 2.415
# not sawved #® FPBO{UE"]CH (GH=2 Rew 9.5 A3 Jun ZAI1S
Chamberlain Group Inc.
BTLE Safety Device
Low Ch, X Axis - Horizontal
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna | Path Limit
Marker |Frequency [Reading Factor [Factor [Level dBuV/m Margin |Azimuth [ Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m |@ 3m (dB) [Degs] |[cm] Polarity
Peak
1 2.3897 39.1|Pk 21.8 4.72 65.62 74| -8.38 311 140|H
2 2.3899 39.07 | Pk 21.8 4.72 65.59 74| -8.41 311 140|H
3 2.39 39.34| Pk 21.8 4.72 65.86 74| -8.14 311 140|H
4 2.3902 38.59| Pk 21.8 4.72 65.11] - - 311 140|H
5 2.4022 75.64 | Pk 21.8 4.58| 102.02| - - 311 140|H
Av erage
6 2.3897 18.47 | Av 21.8 4.72 44.99 54| -9.01 311 140|H
7 2.3899 18.33|Av 21.8 4.72 44.85 54| -9.15 311 140|H
8 2.39 18.09| Av 21.8 4.72 44.61 54| -9.39 311 140|H
9 2.3902 18.44| Av 21.8 4.72 44.96| - - 311 140|H
10 2.402 74.75|Av 21.8 4.58| 101.13] - - 311 140|H
Pk - Peak detector
AV - Av erage Detector
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Order No: 10958309A
FCC ID: HBW1D7437

DATE: October 12, 2015

RESTRICTED BANDEDGE (X-AXIS, LOW CHANNEL, VERTICAL)

HBUL EMC Test System 18 Sep 2815 E9:55: 11
Prel iminary Rodiaoted Emissions
Chomber lain Group Inc.
1UB| BTLE Safety Device 1
Low Ch, X Axis — Usrtical (
Battery 3UDC
g Red: Peak, Green: Avg
=15
BondEdge PK Limit
78
£
= 68
58
48 g
38
20
z. 365 SMH=z/ zZ.415
* not saved * Fﬁequenctﬁ (GH=2 Rev 9.5 B3 Jun 2815
Chamberlain Group Inc.
BTLE Safety Device
Low Ch, X Axis - Vertical
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna [ Path Limit
Marker |Frequency |Reading Factor |[Factor |[Level dBuV/m Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m @ 3m (dB) [Degs] |[cm] Polarity
Peak
1 2.3898 37.99| Pk 21.8 4.72 64.51 74 -9.49 57 110|V
2 2.3899 38.06 | Pk 21.8| 4.72 64.58 74 -9.42 57 110|V
3 2.39 37.5|Pk 21.8| 4.72 64.02 74 -9.98 57 110|V
4 2.3902 37.59| Pk 21.8| 4.72 64.11] - - 57 110|V
5 2.3903 38.63| Pk 21.8| 4.72 65.15] - - 57 110|V
6 2.4023 72.53| Pk 21.8| 4.58 98.91] - - 57 110|V
Av erage
7 2.3899 17.29|Av 21.8| 4.72 43.81 54| -10.19 57 110|V
8 2.39 17.31|Av 21.8| 4.72 43.83 54| -10.17 57 110|V
9 2.39 17.09|Av 21.8 4.72 43.61 54| -10.39 57 110|V
10 2.3901 17.54|Av 21.8| 4.72 44.06| - - 57 110|V
11 2.3903 17.11|Av 21.8 4.72 43.63] - - 57 110|V
12 2.402 71|Av 21.8| 4.58 97.38] - - 57 110|V

Pk - Peak detector

AV - Average Detector
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Order N

0: 10958309A DATE: October 12, 2015

FCC ID: HBW1D7437

RESTR

ICTED BANDEDGE (Y-AXIS, LOW CHANNEL, HORIZONTAL)

118

9B

=%

7B

(=15

dBul/m

58

48

38

28

UL EMC Te=t Sys=tem 21 Sep 2815 H9: 3984
Prel iminary Rodiaoted Emissions

Chomber lain Group Inc.

BTLE Safety Device

Low Ch, ¥ Axi=z= — Horizorntal

Battery 3UDC 1
Red: Peak, Green: Avg

BondEdge PK Limit

5 30 g i bl A s

TN A

z. 365 SMH=z/ zZ.415

EE1 Pass X

Freguency (GH=z=2
Axiz, Low Ch Horizontal DAT * Rev 9.5 B3 Jun 2815

Chamberlain Group Inc.
BTLE Safety Device
Low Ch, Y Axis - Horizontal
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna|Path Limit
Marker |Frequency |Reading Factor |Factor|Level dBuV/m Margin |Azimuth|Height
No. (GHz) (dBuV) |Detector |[dB/m dB dBuV/m|@ 3m (dB) [Degs] |[[cm] Polarity
Peak
1 2.3896 30.32| Pk 21.8| 4.72 56.84 74| -17.16 212 99(H
2 2.3899 30.24 | Pk 21.8| 4.72|] 56.76 74| -17.24 212 99|H
3 2.39 29.43| Pk 21.8| 4.72] 55.95 74| -18.05 212 99|H
4 2.3901 32.15| Pk 21.8| 4.72| 58.67| - - 212 99 |H
5 2.3904 31.5|Pk 21.8| 4.72 58.02] - - 212 99(H
6 2.4021 66.63 | Pk 21.8| 4.58| 93.01] - - 212 99|H
Av erage
7 2.3897 17.13|Av 21.8| 4.72| 43.65 54| -10.35 212 99|H
8 2.3899 17.32|Av 21.8| 4.72 43.84 54| -10.16 212 99(H
9 2.39 17.6 | Av 21.8| 4.72 44.12 54 -9.88 212 99 (H
10 2.3901 17.38|Av 21.8| 4.72 43.9] - - 212 99(H
11 2.3904 17.25|Av 21.8| 4.72| 43.77| - - 212 99|H
12 2.402 65.66 | Av 21.8] 4.58| 92.04] - - 212 99|H
Pk - Peak detector
AV - Av erage Detector
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DATE: October 12, 2015

RESTRICTED BANDEDGE (Y-AXIS, LOW CHANNEL, VERTICAL)

UL EMC Te=t Sys=tem

21 Sep 2815 g9 4418

e Prel iminary Rodiaoted Emissions
Rl i &
Low Ch, Y Axis — Uertical
Battery 3VDC
gg| Red: Peak, Green: fvg
S15] !
BondEdge PK Limit
7a
SE 515
£ R I
58
G@‘@W
4B
38
20
2.365 SMH=z .~ 2.415
BE2 Pass X Axiz, Low Ch Usrtical DAT * FV“BC}LAEI’]CH (GH=2 Rev 9.5 B3 Jun 2815
Chamberlain Group Inc.
BTLE Safety Device
Low Ch, Y Axis - Vertical
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna |Path Limit
Marker |Frequency |Reading Factor Factor [Level dBuV/m [Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m |@ 3m (dB) [Degs] |[cm] Polarity
Peak
1 2.3897 40.86 | Pk 21.8 4.72 67.38 74 -6.62 11 100(V
2 2.3899 40.82| Pk 21.8 4.72 67.34 74 -6.66 11 100|V
3 2.39 40.63| Pk 21.8 4.72 67.15 74 -6.85 11 100|V
4 2.3901 40.99 | Pk 21.8 4.72 67.51] - - 11 100|V
5 2.3903 41.1|Pk 21.8 4.72 67.62] - - 11 100|V
6 2.4022 74.48| Pk 21.8 4.58| 100.86| - - 11 100(V
Av erage
7 2.3893 17.38|Av 21.8 4.71 43.89 54 -10.11 11 100|V
8 2.3897 17.29|Av 21.8 4.72| 43.81 54 -10.19 11 100|V
9 2.39 17.25|Av 21.8 4.72| 43.77 54 -10.23 11 100|V
10 2.3904 17.36 |Av 21.8 4.72 43.88| - - 11 100|V
11 2.3908 17.76 | Av 21.8 4.73 44.29| - - 11 100(V
12 2.402 72.93|Av 21.8 4.58 99.31] - - 11 100V

Pk - Peak detector

AV - Av erage Detector
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Order No: 10958309A
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DATE: October 12, 2015

RESTRICTED BANDEDGE (Z-AXIS, LOW CHANNEL, HORIZONTAL)

HBUL EMC Test System 21 Sep 2815 E9:58: 15
Prel iminary Rodiaoted Emissions |6
Chomber lain Group Inc. E
188 | BTLE Safety Device ‘ M
Low Ch, Z Bxi= Horizomtal
Battery 3UDC
g Red: Peak, Green: Avg n
=15
BondEdge PK Limit ‘
7B ‘ ‘
£
= 60
E WWM‘IAW’\NWW.W AR IR LA Bk , ‘
58
&
4
38
20
z. 365 SMH=z/ zZ.415
BEE1 Pass X Axis, Leow Ch Horizontal DAT = FV“BC}LAEI’]CH (GH=2 Rew 9.5 83 Jun 2815
Chamberlain Group Inc.
BTLE Safety Device
Low Ch, Z Axis - Horizontal
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna |Path Limit
Marker |Frequency |Reading Factor |Factor [Level dBuV/m Margin | Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m |@ 3m (dB) [Degs] [ecm] Polarity
Peak
1 2.3898 39.72|Pk 21.8 4.72 66.24 74| -7.76 292 132|H
2 2.39 39.47 | Pk 21.8 4.72 65.99 74| -8.01 292 132|H
3 2.39 29.54 | Pk 21.8 4.72 56.06 74| -17.94 292 132|H
4 2.3901 40.11|Pk 21.8 4.72 66.63| - - 292 132|H
5 2.3902 39.81| Pk 21.8 4.72 66.33] - - 292 132|H
6 2.4021 76.66 | Pk 21.8 4.58| 103.04| - - 292 132|H
Av erage
7 2.3898 17.76 |Av 21.8 4.72 44.28 54| -9.72 292 132|H
8 2.3899 17.27 |Av 21.8 4.72| 43.79 54| -10.21 292 132|H
9 2.39 17.4| Av 21.8 4.72 43.92 541-10.08 292 132|H
10 2.3901 17.87 | Av 21.8 4.72 44.39] - - 292 132|H
11 2.3903 17.53|Av 21.8 4.72 44.05] - - 292 132|H
12 2.4019 75.73 | Av 21.8 4.58| 102.11] - - 292 132|H
Pk - Peak detector
AV - Av erage Detector
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FCC ID: HBW1D7437

DATE: October 12, 2015

RESTRICTED BANDEDGE (Z-AXIS, LOW CHANNEL, VERTICAL)

UL EMC Te=t Sys=tem

21 Sep 2815 H9:55:51

118
Prel iminary Rodiaoted Emissions
Chomber lain Group Inc.
188 | sTLE Safety Device 1
Low Ch, Z Axi=z — Uertical
Battery 3UDC
g Red: Peak, Green: Avg
S15]
BondEdge PK Limit
7a
E \i-'*r‘w
S e \ ‘
=) [T ST A
R s H
58
B
it
48
38
20
2. 365 SMH=z ./ 2.415

BE2 Pass X Axis,

Low Ch Uertical DAT *

F (GH=>
rEqueEncy = Rev 9.5 83 Jun 2815

Chamberlain Group Inc.

BTLE Safety Device

Low Ch, Z Axis - Vertical

Battery 3VDC

Red: Peak, Green: Avg

Bandedge
Test Meter Antenna |Path Limit

Marker |Frequency |Reading Factor |Factor [Level dBuV/m  |Margin Azimuth |Height

No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m (@ 3m (dB) [Degs] |[cm] Polarity

Peak
1 2.3897 36.52|Pk 21.8 4.72 63.04 74 -10.96 150 115(V
2 2.3899 37.6|Pk 21.8 4.72 64.12 74 -9.88 150 115(V
3 2.39 37.62| Pk 21.8 4.72 64.14 74 -9.86 150 115|V
4 2.3902 37.89|Pk 21.8 4.72 64.41] - - 150 15|V
5 2.3903 38.04 Pk 21.8 4.72 64.56| - - 150 115|V
6 2.4021 71.3|Pk 21.8 4.58 97.68| - - 150 115(V

Av erage
7 2.3897 17.04|Av 21.8 4.72 43.56 54 -10.44 150 115(V
8 2.3899 17.41|Av 21.8 4.72 43.93 54 -10.07 150 15|V
9 2.39 17.29|Av 21.8 4.72 43.81 54 -10.19 150 115(V
10 2.3902 17.45|Av 21.8 4.72 43.97] - - 150 115(V
11 2.3905 17.31|Av 21.8 4.72 43.83] - - 150 115(V
12 2.402 69.78 | Av 21.8 4.58 96.16| - - 150 15|V

Pk - Peak detector

AV - Average Detector
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DATE: October 12, 2015

RESTRICTED BANDEDGE (X-AXIS, HIGH CHANNEL, HORIZONTAL)

gl EMT Test System 21 Sep 2815 B8:57: B2
Prel iminoary Rodioted Emissiomns
18D = ST E Soroty beoiba ™S
High Ch, X Axis — Horizontal
Bottery 3UDC
o5 Red: Peak, Green: Avg
S15]
BondEdge PK Limit
7a
f Hi
- il i
K 'MMWWUMJW“ (RARL, S0 IRURHR LR UL R MMMMmMMAWM@
58
4B
38
20
2. 4585 SMH=z .~ 2. 5d85
BEZ2 Fail X Axis, High Ch Horizontal with &dB BW.DAT * FPBC}UEI’]CH (GH=2 Rev 9.5 B3 Jun 2815
Chamberlain Group Inc.
BTLE Safety Device
High Ch, X Axis - Horizontal
Battery 3VDC
Red: Peak, Green: Avg
Trace Markers
Bandedge
Test Meter Antenna |Path Limit
Marker |Frequency [Reading Factor |Factor |Level dBuV/m @ [Margin |Azimuth | Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m |3m (dB) [Degs] |[[cm] Polarity
Peak
1 2.4838 46.82|Pk 22.1 4.37 73.29 74 -0.71 146 133|H
2 2.4837 46.69|Pk 22.1 4.37 73.16 74 -0.84 146 133|H
3 2.4835 28.34|Pk 221 4.37 54.81 741 -19.19 146 133|H
4 2.4835 47.19|Pk 221 4.37 73.66| - - 146 133|H
5 2.4833 48.02|Pk 22| 4.37 74.39| - - 146 133|H
6 2.4802 74.09| Pk 22 4.36 100.45] - - 146 133|H
Av erage
7 2.4838 19.97|AV 221 4.37 46.44 54 -7.56 146 133|H
8 2.4836 20.49|AV 221 4.37 46.96 54 -7.04 146 133|H
9 2.4835 19.51|AV 22.1 4.37 45.98 54 -8.02 146 133|H
10 2.4834 20.62|AV 221 4.37 47.09] - - 146 133|H
11 2.4832 21.7|AV 22| 4.37 48.07] - - 146 133|H
12 2.48 73.17|AV 22| 4.36 99.53] - - 146 133[H

Pk - Peak detector

AV - Av erage Detector
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

RESTRICTED BANDEDGE (X-AXIS, HIGH CHANNEL, VERTICAL)

' 1BUL EMC Test Sys=tem 21 Sep 2815 B9:B3: 21
Prel iminoary Rodioted Emissiomns
EE SheEsohl ot
b High Ch, X Axis — Usrticaol
=) Battery 3UDC
o5 Red: Peak, Green: Avg
80
BondEdge PK Limit
7B
£
3 ushit k) Fbhi,
= ik UW'N'V'M Lt H};‘w it 1] L | LUl .,MMMWA!\.Mw,-vm.'\hnw«\/\,».Jh,f\,'«f’u,awé.mu.A.J\vayaA-w‘)f
58 ﬂ%
48
38
20
z. 4585 SMH=z/ 2. 5485
BEE3 Pass X Axis, High CTh Uertical DAT * Fﬁequenctﬁ (GH=2 Rev 9.5 B3 Jun 2815
Chamberlain Group Inc.
BTLE Safety Device
High Ch, X Axis - Vertical
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna |Path Limit
Marker |Frequency |Reading Factor |Factor |Level dBuV/m [Margin [Azimuth |Height
No. (GHz) (dBuV) | Detector [dB/m dB dBuV/m |@ 3m (dB) [Degs] |[cm] Polarity
Peak
1 2.4838 41.3|Pk 221 4.37 67.77 74 -6.23 255 100|V
2 2.4836 41.72|Pk 221 4.37 68.19 74 -5.81 255 100|V
3 2.4835 41.52| Pk 221 4.37 67.99 74 -6.01 255 100|V
4 2.4832 42.71|Pk 22 4.37 69.08| - - 255 100|V
5 2.4831 43.96 | Pk 22 4.37 70.33| - - 255 100|V
6 2.4797 68.96 | Pk 22 4.36 95.32| - - 255 100|V
Av erage
7 2.4838 18.54 AV 22.1 4.37 45.01 54 -8.99 255 100|V
8 2.4837 18.32|AV 22.1 4.37 44.79 54 -9.21 255 100|V
9 2.4835 19.36|AV 22.1 4.37 45.83 54 -8.17 255 100|V
10 2.4833 19.58|AV 22 4.37 45.95] - - 255 100|V
11 2.4831 19.61|AV 22 4.37 45.98] - - 255 100|V
12 2.48 68.05|AV 22 4.36 94.41| - - 255 100|V
Pk - Peak detector
AV - Av erage Detector
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Order No: 10958309A
FCC ID: HBW1D7437

DATE: October 12, 2015

RESTRICTED BANDEDGE (Y-AXIS, HIGH CHANNEL, HORIZONTAL)

UL EMC Te=t Sys=tem
118

A

9B

=%
BondEdge PK Limit

21

Sep 2815

B9 1712

Prel iminoary Rodioted Emissiomns

Chaomberlain Group Inc.
BTLE Saofety Device
Y Axis — Horizontal

High Ch,
Bottery 3UDC

Red: Peak,

Green: Avg

7B

I

(=15

dBul/m

WWW‘VLWWMWM

50
&
4B

38

28

zZ.4585 SMH=z ./

Freguency (GH=z=2

EE4 Pass Y Axis, High CTh Horizental DAT #*

NMWMMMMWWMMM bt Mool g o

Z2.5085

Rew 9.5 83 Jun 2815

Chamberlain Group Inc.
BTLE Safety Device
High Ch, Y Axis - Horizontal
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna |Path Limit
Marker |Frequency |Reading Factor Factor |Level dBuV/m |Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m |@ 3m (dB) [Degs] |[cm] Polarity
Peak
1 2.4838 39.27|Pk 221 4.37 65.74 74| -8.26 204 100|H
2 2.4836 40.42|Pk 22.1 4.37 66.89 74| -7.11 204 100 |H
3 2.4835 40.12| Pk 221 4.37 66.59 74| -7.41 204 100|H
4 2.4834 41.66 | Pk 22.1 4.37 68.13] - - 204 100 |H
5 2.4833 41.88 [Pk 22 4.37 68.25] - - 204 100|H
6 2.4798 67.13|Pk 22 4.36 93.49]| - - 204 100 |H
Av erage
7 2.4838 18.29|Av 22.1 4.37 44.76 54| -9.24 204 100 |H
8 2.4836 17.84 | Av 22.1 4.37 44.31 54| -9.69 204 100 |H
9 2.4835 18.5|Av 22.1 4.37 44.97 54| -9.03 204 100 |H
10 2.4834 18.56 | Av 22.1 4.37 45.03] - - 204 100 |H
11 2.4833 18.37 |Av 22 4.37 44.74( - - 204 100|H
12 2.48 66.21|Av 22 4.36 92.57]| - - 204 100 |H
Pk - Peak detector
AV - Average Detector
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Order No: 10958309A
FCC ID: HBW1D7437

DATE: October 12, 2015

RESTRICTED BANDEDGE (Y-AXIS, HIGH CHANNEL, VERTICAL)

| 1BUL EMC Test System 21 Sep 2815 BE9:23:31
Prel iminoary Rodioted Emissiomns
& Chomberlain 6 Inc.
ee & o
High Ch, Y Axis — Usrtical
Bottery 3UDC
g Red: Peak, Green: Avg
S]]
BondEdge PK Limit
7B
E
3 S}
= sl | b
Tﬁ M‘Fﬂﬁ (ARl L AL AL L AT LR A MM%MMWW
58
48
38
20
2. 4585 SMH=z .~ 2. 5d85
Freguency (GH=z=2
BEES Fail Y Axis, High CTh Uertical DAT * Rev 9.5 B3 Jun 2815
Chamberlain Group Inc.
BTLE Safety Device
High Ch, Y Axis - Vertical
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna |Path Limit
Marker |Frequency |Reading Factor Factor |Level |dBuV/m Margin |Azimuth|Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m|@ 3m (dB) [Degs] |[[cm] Polarity
Peak
1 2.4838 46.59 | Pk 221 4.37| 73.06 74 -0.94 340 145|V
2 2.4836 47.1|Pk 221 4.37| 73.57 74 -0.43 340 145|V
3 2.4835 27.7 Pk 22.1 4.37| 54.17 74| -19.83 340 145|V
4 2.4834 47.45|Pk 221 4.37| 73.92] - - 340 145|V
5 2.4832 48.68 | Pk 22 4.37| 75.05] - - 340 145|V
6 2.4799 73.85|Pk 22 4.36| 100.21] - - 340 145|V
Av erage
7 2.484 19.53|Av 22.1 4.37 46 54 -8 340 145|V
8 2.4837 19.63|Av 221 4.37 46.1 54 -7.9 340 145|V
9 2.4835 19.49|Av 221 4.37| 45.96 54 -8.04 340 145|V
10 2.4832 20.14 | Av 22 4.37| 46.51] - - 340 145|V
11 2.4829 20.96 |Av 22 4.37| 47.33] - - 340 145|V
12 2.48 72.95|Av 22 4.36| 99.31] - - 340 145|V
Pk - Peak detector
AV - Av erage Detector
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

RESTRICTED BANDEDGE (Z-AXIS, HIGH CHANNEL, HORIZONTAL)

11BUL EMC Te=t Sys=tem 18 Sep 2415 111586

Prel iminoary Rodioted Emissiomns
o Chaomberlain Group Inc.

188 2 BTLE Safety Device
High Ch, 7 Axis — Horizontal
Bottery 3UDC

g Red: Peak, Green: Avg

=%

BandEdge PK Limit =
7B

|
MWW WL WWMWWWM UMW A

|
Ll
" . Y

dBul/m

“ i

U
56 1 é%

4B
3B
2B
2 4585 SMH=/ Z 5885
* not saved * FPBQUE"]CH (GH=2 Rew 9.% 83 Jun 2015

BTLE Safety Device
High Ch, Z Axis - Horizontal
Battery 3VDC
Red: Peak, Green: Avg
Bandedge
Test Meter Antenna |Path Limit
Marker |Frequency |Reading Factor |Factor |Level dBuV/m |Margin |Azimuth |Height
No. (GHz) (dBuV) [Detector (dB/m dB dBuV/m |@ 3m (dB) [Degs] [[cm] Polarity
Peak
1 2.484 45.41|Pk 22.1 4.37 71.88 74| -2.12 148 143|H
2 2.4838 45.77 | Pk 22.1 4.37 72.24 74| -1.76 148 143|H
3 2.4835 47.36| Pk 22.1 4.37 73.83 74| -0.17 148 143|H
4 2.4833 47.89| Pk 22 4.37 74.26| - - 148 143|H
5 2.483 49.85| Pk 22 4.37 76.22| - - 148 143|H
6 2.4797 74.01|Pk 22 4.36| 100.37] - - 148 143|H
Av erage
7 2.484 20.15|Av 22.1 4.37 46.62 54| -7.38 148 143|H
8 2.4839 20.14 | Av 221 4.37 46.61 54| -7.39 148 143|H
9 2.4835 21.15|Av 221 4.37 47.62 54 -6.38 148 143 |H
10 2.4832 20.95|Av 22 4.37 47.32] - - 148 143 |H
1 2.4829 21.94|Av 22 4.37 48.31] - - 148 143|H
12 2.48 73.13|Av 22 4.36 99.49] - - 148 143|H
Pk - Peak detector
AV - Average Detector
Page 35 of 52
UL LLC FORM NO: CCSUP4701l
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



Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

RESTRICTED BANDEDGE (Z-AXIS, HIGH CHANNEL, VERTICAL)

1B UL EMC Test System 18 Sep 2015 11:23:37
Prel iminoary Rodicoted Emissions
o Chomberlain Group Inc
128 20 BTLE Scfety Device
High Ch, Z fAixis — Uertical
Battery 3UDC
aB Red: Peak, Green: Avg
80
BondEdge PK Limit
\E ’
=
s i il MMWWMUWMMWWMMWK
L4
38
28
2. 4585 SMH=z 2. 54885
#* not sawved * FV“BD}UEI’]GH (GH=> Rew 9.5 83 Jun 2015
Chamberlain Group Inc.
BTLE Safety Device
High Ch, Z Axis - Vertical
Battery 3vDC
Red: Peak, Green: Avg
Trace Markers
Bandedge
Test Meter Antenna |Path Limit
Marker |Frequency [Reading Factor |Factor [Level dBuV/m |Margin |Azimuth [Height
No. (GHz) (dBuV) Detector |dB/m dB dBuV/m |@ 3m (dB) [Degs] [em] Polarity
Peak
1 2.484 45.72| Pk 221 4.37 72.19 74 -1.81 193 225|V
2 2.4837 46.67 | Pk 22.1 4.37 73.14 74 -0.86 193 225|V
3 2.4835 47.52 | Pk 221 4.37 73.99 74 -0.01 193 225|V
4 2.4833 47.92| Pk 22 4.37 74.29| - - 193 225|V
5 2.4831 49.68 | Pk 22 4.37 76.05] - - 193 225|V
6 2.4799 74.12|Pk 22 4.36| 100.48] - - 193 225|V
Av erage
7 2.4839 20.51|Av 221 4.37 46.98 54 -7.02 193 225|V
8 2.4837 20.72|Av 22.1 4.37 47.19 54 -6.81 193 225|V
9 2.4835 20.55|Av 221 4.37 47.02 54 -6.98 193 225|V
10 2.4833 20.92|Av 22 4.37 47.29] - - 193 225|V
11 2.483 21.61|Av 22 4.37 47.98| - - 193 225|V
12 2.48 73.22|Av 22 4.36 99.58| - - 193 225|V
Pk - Peak detector
AV - Average Detector
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

RADIATED SPURIOUS EMISSIONS, X-AXIS, 1GHz-25GHz

UL EMC Test System 21 Sep 2415 13:45: 16

"""""""""""""""""""""" %"""""“"""""""“""""""""""'BTLE Sofety Device

: ! ! : X Axis

: Leal | | : Battery 3UDC
______________________________ L"""%ég""""i"""""""i""""""L"""'REd: Peak, Green: Avg

Preliminaory Rodioted Emissions

Chomberlain Group Inc.

RE1 Fass 1GHz-25GHz 7 FAxis DAT #

1o 25

Frequency (GHz>

Fev 9.5 A3 Jun 2815
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

Chamberlain Group Inc.
BTLE Safety Device
X Axis
Battery 3VDC
Red: Peak, Green: Avg
Average (47 CFR 47 CFR
Level Part 15, Part 15,
Duty Duty Subpart C Subpart C
Test Meter Antenna |Path Cycle [Cycle Peak Average
Marker [Frequency |Reading Factor [Factor |Level Factor |[Based Limit Margin [Limit Margin [Azimuth|Height
No. (GHz) (dBuV) [Detector [dB/m  [dB dBuV/m |dB dBuV/m |dBuV/m [(dB) dBuV/m [(dB) [Degs] |[cm] Polarity
1 1.805| 66.34|Pk 27 -54|  39.34| -33.55 - - -34.66 54| -14.66(0-360 99(H
2 2.402| 72.37|Pk 21.8] 4.58| 98.75| -33.55 - - - - 44.75(0-360 99(H
3 2.426| 62.57|Pk 21.9] 4.54] 89.01| -33.55 - - - - 35.010-360 99(H
4 2.479| 65.77|Pk 22| 4.36] 92.13| -33.55 - - - - 38.13|0-360 99(H
5 4.804| 70.86(Pk 27.7| -50.65| 47.91| -33.55 14.36 74| -26.09 54| -39.64|0-360 149(H
6 4.852| 75.09(Pk 27.7| -50.28| 52.51| -33.55 18.96 74| -21.49 54| -35.04|0-360 149(H
7 4.96| 72.56|Pk 27.8| -50.74| 49.62| -33.55 16.07 74| -24.38 54| -37.93|0-360 100(H
8 11.886| 56.09|Pk 37.6| -41.74] 51.95 - - 74| -22.05 54| -2.05[0-360 99|H
9 12.637 43.7|Pk 39.5( -34.07| 49.13 - - 74| -24.87 54| -4.87]0-360 100(H
10 19.273| 58.24|Pk 40.3]| -49.95| 48.59 - - 74| -25.41 54| -5.41[0-360 100{H
11 1.823| 66.89|Pk 27.1] -54.03] 39.96 - - 74| -34.04 54| -14.04[0-360 150(V
12 2.402| 62.02(Pk 21.8| 4.58 88.4 - - - - - 34.4|0-360 150(V
13 2.426| 61.18[Pk 21.9| 4.54] 87.62 - - - - - 33.62|0-360 99|V
14 2.48| 65.86|Pk 22| 4.36] 92.22 - - - - - 38.22|0-360 99V
15 4.805| 73.56(Pk 27.7| -50.63| 50.63| -33.55 17.08 74| -23.37 54| -36.92(0-360 150(V
16 4.853| 76.03[Pk 27.7| -50.28| 53.45| -33.55 19.9 74| -20.55 54| -34.1]0-360 99|V
17 4.96| 75.49|Pk 27.8| -50.74| 52.55| -33.55 19 74| -21.45 54 -35/0-360 150(V
18 11.933|  55.04|Pk 37.6| -41.24 51.4 - - 74| -22.6 54 -2.6/0-360 150(V
19 12.601| 44.47|Pk 39.5(-34.58| 49.39 - - 74| -24.61 54 -4.61]0-360 150(V
20 19.226( 56.94|Pk 40.3]| -49.97| 47.27 - - 74| -26.73 54| -6.73[0-360 100(V
Pk - Peak detector
Radiated Emission Data
Average (47 CFR 47 CFR
Level Part 15, Part 15,
Duty Duty Subpart C Subpart C
Test Meter Antenna |Path Cycle [Cycle Peak Average
Frequency |Reading Factor [Factor |Level Factor |[Based Limit Margin [Limit Margin [Azimuth|Height
(GHz) (dBuV) |Detector [dB/m |dB dBuV/m [dB dBuV/m [dBuV/m |(dB) dBuV/m |(dB) [Degs] |[[cm] Polarity
4.8034| 78.43|Pk 27.7| -50.66| 55.47| -33.55 21.92 74| -18.53 54| -32.08 46 150(H
4.8518| 77.14|Pk 27.7| -50.28| 54.56| -33.55 21.01 74| -19.44 54| -32.99 50 110(H
4.9593| 73.42|Pk 27.8| -50.74|  50.48| -33.55 16.93 74| -23.52 54| -37.07 149 110[H
4.8043| 80.38|Pk 27.7| -50.64| 57.44| -33.55 23.89 74| -16.56 54| -30.11 224 100(V
4.8517| 78.69|Pk 27.7| -50.29 56.1| -33.55 22.55 74 -17.9 54| -31.45 220 19|V
4.9596| 76.18|Pk 27.8| -50.74| 53.24| -33.55 19.69 74| -20.76 54| -34.31 61 150(V
Pk - Peak detector
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

RADIATED SPURIOUS EMISSIONS, Y-AXIS, 1GHz-25GHz
UL EMC Test St__j&tem 21 Sep 2815 11:19:58

1168

Preliminory Rodicted Emissions

Chomberlain Group Inc

e SR - |BTLE Sofety Device
; g § § : Yo Axis
13 § | : Bottery 3UDC

Fed: Feak, Green: Qvg

gg| e

1 ' ‘ ‘ N N 25

Frequency (GHzD

RE BOMS 1GHz-25GHz with 2GHz-4GHz NoPrefmg 3m distonce. TST # Rewv 9.5 B3 Jun 2015
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

Chamberlain Group Inc.
BTLE Safety Device
Y Axis
Battery 3VDC
Red: Peak, Green: Avg
Average |47 CFR 47 CFR
Level Part 15, Part 15,
Duty Duty Subpart C Subpart C
Test Meter Antenna |Path Cycle |Cycle Peak Average
Marker |Frequency [Reading Factor |Factor [Level |Factor [Based Limit Margin |Limit Margin |Azimuth | Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m |dB dBuV/m |dBuV/m [(dB) dBuV/m |(dB) [Degs] |[cm] [Polarity
1 1.869| 65.84|Pk 27.3| -53.68| 39.46 - - 74| -34.54 54| -14.54(0-360 100[H
2 2.402| 50.31|Pk 21.8| 4.58| 76.69 - - - - - - 0-360 150|H
3 2.426| 55.88|Pk 21.9] 4.54| 8232 - - - - - - 0-360 150|H
4 2.48| 54.05[Pk 22| 4.36] 80.41 - - - - - - 0-360 150|H
5 4.804| 74.16|Pk 27.7| -50.65| 51.21| -33.55 17.66 74| -22.79 54| -36.34|0-360 149|H
6 4.852| 73.49|Pk 27.7| -50.28| 50.91| -33.55 17.36 74| -23.09 54| -36.64|0-360 101|H
7 496 71.13|Pk 27.8| -50.74| 48.19| -33.55 14.64 74| -25.81 54| -39.36/0-360 149|H
8 11.936| 54.99|Pk 37.6| -41.25| 51.34 - - 74| -22.66 54| -2.66|0-360 150|H
9 12.61| 44.66|Pk 39.5| -34.4| 49.76 - - 74| -24.24 54| -4.24|0-360 99|H
10 19.239| 56.95|Pk 40.3| -49.91| 47.34 - - 74| -26.66 54| -6.66|0-360 100|H
11 1.846| 67.81|Pk 27.2| -53.98| 41.03 - - 74| -32.97 54| -12.97|0-360 150 |V
12 2,402 71.37|Pk 21.8| 4.58| 97.75 - - - - - - 0-360 150V
13 2.425 65.5|Pk 21.9] 4.54] 91.94 - - - - - - 0-360 150 |V
14 2.48| 61.29|Pk 22| 4.36| 87.65 - - - - - - 0-360 150 |V
15 4.804 72.45|Pk 27.7| -50.65 49.5] -33.55 15.95 74| -245 54| -38.05/0-360 100|V
16 4.852 74.09|Pk 27.7| -50.28| 51.51] -33.55 17.96 74| -22.49 54| -36.04(0-360 100V
17 4.961 72.21|Pk 27.8| -50.74| 49.27| -33.55 15.72 74| -24.73 54| -38.28|0-360 150 |V
18 11.911 54.97 |Pk 37.6| -41.33| 51.24 - - 74| -22.76 54| -2.76/0-360 150V
19 12.615| 43.56|Pk 390.5| -34.28| 48.78 - - 74| -25.22 54| -5.22|0-360 100|V
20 19.728| 56.29|Pk 40.3| -49.31| 47.28 - - 74| -26.72 54| -6.72|0-360 100|V
Pk - Peak detector
Radiated Emission Data
Average (47 CFR 47 CFR
Level Part 15, Part 15,
Duty Duty Subpart C Subpart C
Test Meter Antenna |Path Cycle |Cycle Peak Average
Frequency [Reading Factor |Factor [Level |Factor [Based Limit Margin |Limit Margin |Azimuth | Height
(GHz) (dBuV) |Detector [dB/m  |dB dBuV/m |dB dBuV/m |dBuV/m |[(dB) dBuV/m |(dB) [Degs] |[cm] [Polarity
4.8524| 75.84|Pk 27.7| -50.28| 53.26] -33.55 19.71 74| -20.74 54| -34.29 160 100|H
4.8045 75|Pk 27.7| -50.64| 52.06 -33.55 18.51 74| -21.94 54| -35.49 115|  150(H
4.9594| 76.07|Pk 27.8| -50.74| 53.13| -33.55 19.58 74| -20.87 54| -34.42 157| 105[H
4.8038| 75.91|Pk 27.7| -50.65| 52.96 -33.55 19.41 74| -21.04 54| -34.59 98| 100|V
4.8523| 74.88|Pk 27.7| -50.28 52.3| -33.55 18.75 74 217 54| -35.25 276 100|V
4.9599 73|Pk 27.8| -50.74| 50.06 -33.55 16.51 74| -23.94 54| -37.49 286 100|V
Pk - Peak detector
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Order No: 10958309A
FCC ID: HBW1D7437

DATE: October 12, 2015

RADIATED SPURIOUS EMISSIONS, Z-AXIS, 1GHz-25GHz

W 1@UL EMC Test Sﬂstem 21 Sep 2015 1a:33: 87
i Preliminory Rodicted Emissions
Chomberlain Group Inc
TBE | BTLE Sofety Device
Z Axis
Battery 3UDC
apl ! Red: Peck, Green: Avg

RE! Poss 1GHz-23GHz Z Axis .DAT #

Frequency (GHzD

25

Rewv 9.5 B3 Jun 2015
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Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

Chamberlain Group Inc.
BTLE Safety Device
Z Axis
Battery 3VDC
Red: Peak, Green: Avg
Average |47 CFR 47 CFR
Level Part 15, Part 15,
Duty Duty Subpart C Subpart C
Test Meter Antenna | Path Cycle |Cycle Peak Average
Marker |Frequency [Reading Factor [Factor [Level Factor [Based [Limit Margin [Limit Margin |Azimuth |Height
No. (GHz) (dBuV) [Detector |dB/m |dB dBuV/m |dB dBuV/m |dBuV/m |(dB) dBuV/m |(dB) [Degs] |[cm] [Polarity
1 1.891 66.29| Pk 27.4| -53.58 40.11 - - 74| -33.89 54| -13.89]0-360 99|H
2 2.402 67.73|Pk 21.8| 4.58 94.11 - - - - - - 0-360 150|H
3 2.426( 73.16(Pk 21.9] 4.54 99.6 - - - - - - 0-360 150|H
4 2.48 65.8|Pk 22| 4.36 92.16 - - - - - - 0-360 99|H
5 4.804| 75.58|Pk 27.7| -50.65 52.63| -33.55 19.08 74| -21.37 54| -34.92]0-360 100|H
6 4.852 72.47 [Pk 27.7| -50.28 49.89| -33.55 16.34 741 -24.11 54| -37.66]0-360 149|H
7 4.96| 73.07|Pk 27.8| -50.74 50.13| -33.55 16.58 74| -23.87 54| -37.42]0-360 100|H
8 11.974| 55.46|Pk 37.5( -41.17 51.79 - - 74| -22.21 54 -2.210-360 150|H
9 12.645 44.19|Pk 39.5( -34.31 49.38 - - 74| -24.62 54 -4.62|0-360 150|H
10 19.199| 57.03|Pk 40.3| -50.02 47.31 - - 74| -26.69 54 -6.69|0-360 100|H
11 1.877| 66.26|Pk 27.3| -53.58 39.98 - - 74| -34.02 54| -14.02]0-360 150|V
12 2.402 61.39(Pk 21.8| 4.58 87.77 - - - - - - 0-360 100V
13 2.426 63.42|Pk 21.9 4.54 89.86 - - - - - - 0-360 1001V
14 2.48| 59.16 Pk 22| 4.36 85.52 - - - - - - 0-360 150|V
15 4.804| 74.99(Pk 27.7| -50.65 52.04| -33.55 18.49 74| -21.96 54| -35.51]|0-360 100V
16 4.852 74.06(Pk 27.7| -50.28 51.48| -33.55 17.93 74| -22.52 54| -36.07|0-360 150|V
17 4.959 71.11|Pk 27.8] -50.74 48.17| -33.55 14.62 74| -25.83 54| -39.380-360 100|V
18 11.926| 54.55|Pk 37.6| -41.21 50.94 - - 74| -23.06 54 -3.060-360 100V
19 12.558| 45.45|Pk 39.4| -35.47 49.38 - - 74| -24.62 54 -4.62|0-360 150|V
20 19.161 57.23|Pk 40.3] -49.73 47.8 - - 74 -26.2 54 -6.2|0-360 100V
Pk - Peak detector
Radiated Emission Data
Average [47 CFR 47 CFR
Level Part 15, Part 15,
Duty Duty Subpart C Subpart C
Test Meter Antenna | Path Cycle |Cycle Peak Average
Frequency |Reading Factor [Factor [Level Factor [Based [Limit Margin [Limit Margin |Azimuth |Height
(GHz) (dBuV) |[Detector [dB/m |dB dBuV/m |dB dBuV/m [dBuV/m |[(dB) dBuV/m |(dB) [Degs] |[cm] [Polarity
4.8043 77.87 [Pk 27.7| -50.64 54.93( -33.55 21.38 74 -19.07 54| -32.62 273 100|H
4.8518| 76.91|Pk 27.7| -50.28 54.33| -33.55 20.78 74| -19.67 54| -33.22 275 100|H
4.9594| 74.78|Pk 27.8| -50.74 51.84| -33.55 18.29 74| -22.16 54| -35.71 89| 100(H
4.8034| 78.58|Pk 27.7| -50.66 55.62| -33.55 22.07 74| -18.38 54| -31.93 271 150|H
4.8513 76.1|Pk 27.7] -50.29 53.51| -33.55 19.96 74| -20.49 54| -34.04 2721 100(H
4.9593| 74.37|Pk 27.8| -50.74 51.43| -33.55 17.88 74| -22.57 54| -36.12 248 100|H
4.8044| 78.28|Pk 27.7| -50.64 55.34| -33.55 21.79 74| -18.66 54| -32.21 67| 110(V
4.8515 77.35(Pk 27.7| -50.29 54.76( -33.55 21.21 74 -19.24 54 -32.79 64 100V
4.9602| 76.31|Pk 27.8| -50.74 53.37| -33.55 19.82 74| -20.63 54| -34.18 272 100V
4.8044| 79.45|Pk 27.7| -50.64 56.51| -33.55 22.96 74| -17.49 54| -31.04 140| 100|V
4.8524| 78.94|Pk 27.7| -50.28 56.36| -33.55 22.81 74| -17.64 54| -31.19 140| 100V
4.9598| 75.54|Pk 27.8] -50.74 52.6| -33.55 19.05 74 -21.4 54| -34.95 3491 100V
Pk - Peak detector
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9.3. BELOW 1 GHz

SPURIOUS EMISSIONS 9kHz TO 30MHz
UL EMC Test System 18 Sep 2615 B7:44:17
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* No emissions recorded between 9kHz to 30MHz
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DATE: October 12, 2015

SPURIOUS EMISSIONS 30MHz TO 1000MHz

e UL EMC Test System 18 Sep 26815 B7:17.28
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1:38-200 | 28k(-5B) /M B2/ PEAKALogPur-Video  JBnsec(futo) 4BEI  HATH | 3:200-1808 128k(-6cE1/1H 8248 PERK/LogPur-Viden  133nsec(huto) 8831 MAXH i
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RE 38-1@EE MHz 18m Mec=Dist with 3m Limits ESCI.TST % Rev 9.5 B3 Jun 2815
* No emissions between 30MHz — 1GHz
Page 44 of 52

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

FORM NO: CCSUP4701l
TEL: (847) 272-8800

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



Order No: 10958309A DATE: October 12, 2015
FCC ID: HBW1D7437

10. SETUP PHOTOS

Antenna Port Measurements
NOoNQay: ~
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Radiated Spurious Emissions above 1GHz
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X-Axis Setup
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Y-Axis
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Z-Axis
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Radiated Emissions 30MHz-1GHz
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Radiated Emissions 9kHz to 30MHz
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