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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Commercial 24VDC High Traffic Overhead Door and Gate
Operator with low power FHSS transceiver and digital
device/receiver.

MODEL.: HVIN: 1D8389 PMN: HCTDCU
SERIAL NUMBER: non serialized
DATE TESTED: June 28, 2016 to July 05, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 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:
Michael Ferrer Bartlomiej Mucha
WISE Program Manager WISE Staff Engineer
ULLLC ULLLC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 15,
ANSI C63.10-2013, RSS-GEN Issue 4, RSS-247 Issue 1.

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)

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
Conducted Emissions | 150k-30MHz LISN 3.65dB
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

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

5.1. DESCRIPTION OF EUT

Commercial 24VDC High Traffic Overhead Door and Gate Operator with low power FHSS
transceiver and digital device/receiver, HVIN: 1D8389 PMN: HCTDCU.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
902.25 - 926.75 FHSS 8.49 7.06

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an wire antenna, with a maximum gain of 0.5dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware/software installed in the EUT during testing was 3.9.

5.5. WORST-CASE CONFIGURATION AND MODE

EUT can only be installed in a single configuration on the ceiling. All testing was conducted with
the EUT in similar orientation.
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5.6. DESCRIPTION OF TEST SETUP

EQUIPMENT

Door and Gate Operator Chamberlain 1D8389 EUT HBW8389
Photo Eyes Group Inc. Generic Accessories -

Push Button Control Generic Accessories -

/0 CABLES

1 AC 1 Standard 1203 wire 1.5m none

2 Photo Eyes 2 none 2 wire im none

3 Push button 1 none 4 wire im none
control

TEST SETUP

The transmitter is part of the door and gate operator built into a control board and assembled as
end product.
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SETUP DIAGRAM FOR TESTS
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6. TEST AND MEASUREMENT EQUIPMENT

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

Description Manufacturer Model Identifier Cal. Date Cal. Due Date
EMI Test Receiver Rohde & Schwarz ESU EMC4323 20160102 20170131
EMI Test Receiver Rohde & Schwarz ESCI EMC4328 20151118 20161118

Bicon Antenna Chase VBA6106A EMC4078 20151228 20161231
Log-P Antenna Chase UPA6109 EMC4313 20160122 20170131
Loop Antenna EMCO 6502/1 EMC4026 20150420 20160430
Antenna Array UL BOMS EMC4276 20151115 20161115
Spectrum Analyzer Agilent N9030A EMC4360 20160108 20170131
EMI Test Receiver Rohde & Schwarz ESR EMC4377 April 26, 2016 April 26, 2017
Transient Limiter Electro-Metrics EM7600-2 EMC4224 N/A N/A
HighPass Filter Solar Electronics 2803-150 885551 N/A N/A
Attenuator HP 8494B 2831A00838 N/A N/A
LISN - L1 Solar 8602-50-TS-50-N EMC4052 Feb 16, 2016 Feb 28, 2017
LISN - L2 Solar 8602-50-TS-50-N EMC4064 Fen 16, 2016 Feb 28, 2017
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7. ANTENNA PORT TEST RESULTS

8. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS

B X Cycle Correction Factor |Minimum VBW
(msec) [ (msec) | (linear) (%) (dB) (kHz)
900 MHz band (Hopping ON)
FHSS 1.289 | 100 | 0013 | 1.29% | -37.79 | N/A
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8.2 DUTY CYCLE PLOTS

HOPPING ON

Agilent Spectrum Analyzer - Swept SA
L RF S0 % DC SEMSE:INT ALIGN AUTO 03:06:18 PM Jun 27, 2016
Marker 1 1.28880 ms #Avg Type: Log-Pwr TRACE[L " 5 5 & Peak Search
PNO: Wide —»— 1rig: Video TYPE
IFGain:Low #Atten: 36 dB peET|P PP PP P
Next Peak
Ref Offset 106 dB Mkr1 1.289 ms
E%gBIdiv Ref 15.00 dBm -68.66 dBm
500 i Next Pk Right|
TRIG LWL
5.00
Next Pk Left|
-15.0
-25.0
Marker Deltal
-35.0
-45.0
Mkr—CF
55.0 D UL 1| TR ob I T LT O Rl 1L T, |
-65.0 O Mkr—RefLvl
=750
More
Center 917.600000 MHz Span 0 Hz 1of2
Res BW 200 kHz #FVBW 3.0 VMIHz Sweep 3.200 ms (4001 pts)
|MSG| |STATUS|
Agilent Spectrum Analyzer - Swept 5A .
L RF S0 D SEMSE:INT ALIGN AUTO 02:321:17 PMJun 27, 2016
RBW 3.0 MHz | #Avg Type: Log-Pwr TRACE =456 BW
PNO: Fast —»— Trig: Video TYPE| Wy
IFGain:Low #Atten: 36 dB DETIF P EEF P Res BW
Mkr1 1.258 ms 3.0 MHz
Ref Offset 10.5 dB E
19 gBiaiv__ Ref 15.00 dBm -34.55 dBm
TRIG LWL Video BW|
50 MHz
R (Auto Man
5.00
VBW:3dB RBW|
10
-15.0 Auto Man
-25.0 Span:3dB RBW|
|0 106
vt b AN | | g | | Led il | | | | | [ | || | | ) JAuto Man
-45.0 RBW Control
[Gaussian,-3 dB]
-55.0
-65.0
-75.0
Center 914.750000 MHz Span 0 Hz
Res BW 3.0 MHz #VBW 50 MHz Sweep 100.0 ms (4001 pts)
|M5G| |STATUS|
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8.3. GFSK MODULATION
8.3.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 902.25 199.7 191.04
Middle 914.75 197.6 184.86
High 926.75 199.2 190.84
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20 dB AND 99% BANDWIDTH
20dB BW Low Channel

Agilent Spectrum Analyzer - Dccupied BW

. LTS RF So&  DC SEMSE:INT ALIGN AUTO 07:18:18 AM Jul06, 2016
Sweep Time 100 ms Center Freq: 902.250000 MHz Radio Std: None Trace/Detector
—»— Trig:Free Run Avg|Hold: 100100
#IFGain:Low #Atten: 16 dB Radio Device: BTS
Ref Offset 10.5 dB
10 dBidiv Ref 15.00 dBm
ILog
o Clear Write
-5.00
-15.0
e B Average|
-35.0
-45.0 Ml
5.0 MaxHold
-65.0
-75.0
Min Hold
Center 902.3 MHz Span 500 kHz
Res BW 5.6 kHz #/BW 18 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 14.1 dBm Detector]
190.88 kHz Auto Man
Transmit Freq Error -7.169 kHz OBW Power 99.00 %
x dB Bandwidth 199.7 kHz x dB -20.00 dB

MSG

|STATUS |

Page 13 of 59

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: CCSUP4701]
TEL: (847) 272-8800



REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

20dB BW Middle Channel

Agilent Spectrum Analyzer - Dccupied BW

06, 2016

LTS RF S0G  DC SEMSE:INT ALIGN AUTO 07:20:50
Center Freq 914.750000 MHz Center Freq: 914.750000 MHz Radio Std: None Trace/Detector
—»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low H#Atten: 16 dB Radio Device: BTS
Ref Offset 10.5 dB

10 dBidiv Ref 15.00 dBm

ILog
o Clear Write
-5.00 N
-15.0 A
ol Average
S350
-45.0 =
55.0 MaxHold
-65.0
-7a.0
Min Hold
Center 914.8 MHz Span 500 kHz
Res BW 5.6 kHz #/BW 18 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 13.7 dBm Det:et;t::
185.30 kHz Auto Man
Transmit Freq Error -6.760 kHz OBW Power 99.00 %
x dB Bandwidth 197.6 kHz x dB -20.00 dB
MSG |STATUS|
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20dB BW High Channel

Agilent Spectrum Analyzer - Dccupied BW
LTS RF SOq  DC

SEMSE:INT

ALIGN AUTO O7:22:05 .DIS, 2016

[Center Freq 926.750000 MHz

Center Freq: 926.750000 MHz

#IFGain:Low

—»— Trig:Free Run
#Atten: 16 dB

Avg|Hold: 1001100

Radio Std: None Trace/Detector

Radio Device: BTS

Ref Offset 10.5 dB
10 dBidiv Ref 15.00 dBm

ILog
500

-35.0 L

-5.0

-55.0

-65.0

-fa.0

Center 926.8 MHz
Res BW 5.6 kHz

#/BW 18 kHz

Span 500 kHz
#Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

191.

19 kHz

-7.760 kHz
199.2 kHz

Total Power

OBW Power
x dB

Detector
13.8 dBm Paaih
Auto Man|
99.00 %
-20.00 dB

MSG

|STATUS |
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99% Power BW Low Channel

Agilent Spectrum Analyzer - Dccupied BW

06, 2016

LTS RF S0% DO SEMSE:IMT ALIGN AUTO 07:19:10
Sweep Time 100 ms Center Freq: 902.250000 MHz Radio Std: None Trace/Detector
—»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low H#Atten: 16 dB Radio Device: BTS
Ref Dffset 10.5 dB
10 dBidiv Ref 15.00 dBm
ILog
o Clear Write
-5.00
-15.0
ol Average
S350
-45.0 ¥ ol
55.0 MaxHold
-65.0
-7a.0
Min Hold
Center 902.3 MHz Span 500 kHz
Res BW 5.6 kHz #/BW 18 kHz #Sweep 100 ms
: : Detector
Occupied Bandwidth Total Power 13.5dBm Sample>
191.04 kHz puto Men
Transmit Freq Error -7.193 kHz OBW Power 99.00 %
x dB Bandwidth 199.2 kHz x dB -20.00 dB

MSG

|STATUS |
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99% Power BW Middle Channel

Agilent Spectrum Analyzer - Dccupied BW

06, 2016

LTS RF S0G  DC SEMSE:INT ALIGN AUTO 07:20:22
Center Freq 914.750000 MHz Center Freq: 914.750000 MHz Radio Std: None Trace/Detector
—»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low H#Atten: 16 dB Radio Device: BTS
Ref Offset 10.5 dB

10 dBidiv Ref 15.00 dBm

ILog
o Clear Write
-5.00 ey
-15.0
ol Average
S350
45,0 Mylmdr
55.0 MaxHold
-65.0
-7a.0
Min Hold
Center 914.8 MHz Span 500 kHz
Res BW 5.6 kHz #/BW 18 kHz #Sweep 100 ms
: : Detector
Occupied Bandwidth Total Power 13.3 dBm Sample>
184.86 kHz puto Man
Transmit Freq Error -7.090 kHz OBW Power 99.00 %
x dB Bandwidth 196.8 kHz x dB -20.00 dB
MSG |STATUS|
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99% Power BW High Channel

Agilent Spectrum Analyzer - Dccupied BW

06, 2016

LTS RF S0G  DC SEMSE:INT ALIGN AUTO 07:22:37
Center Freq 926.750000 MHz Center Freq: 926.750000 MHz Radio Std: None Trace/Detector
—»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low H#Atten: 16 dB Radio Device: BTS
Ref Offset 10.5 dB

10 dBidiv Ref 15.00 dBm

ILog
o Clear Write
-5.00
-15.0
ol Average
S350
15,0 [l
55.0 MaxHold
-65.0
-7a.0
Min Hold
Center 926.8 MHz Span 500 kHz
Res BW 5.6 kHz #/BW 18 kHz #Sweep 100 ms
: : Detector
Occupied Bandwidth Total Power 13.1 dBm Sample>
190.84 kHz puto Man
Transmit Freq Error -7.589 kHz OBW Power 99.00 %
x dB Bandwidth 198.5 kHz x dB -20.00 dB

MSG

|STATUS |
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8.3.2. HOPPING FREQUENCY SEPARATION
LiMIT
FCC §15.247 (a) (1)
IC RSS-247 5.1 (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS

Page 19 of 59
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: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - Swept SA
T RF S0 DC SEMSE:INT ALIGH SUTO Mark
Marker 2 A 501.000000 kHz | Avg Type: Log-Pwr 3456 arker
PNO: Wide —»~ THg: Free Run Avg|Hold: 100/100  TYPE[Midididider
IFGain:Low Atten: 16 dB c Select Marker
AMKr2 501 kHz 2"
Ref Offset 105 dB
10 g8/ Ref 15.00 dBm 0.084 dB
500 <> ’ Normal
5,00
Delt
50
250
Fixed
360
450
(o]
-A50
5.0 Properties ¥
750
More|
Center 914.0000 MHz Span 1.000 MHz 10f2
#Res BW 12 kHz VBW 120 kHz Sweep 6.47 ms (1001 pts)
|MSG‘ |STATUS|
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8.3.3. NUMBER OF HOPPING CHANNELS

LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 5.1 (3)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater,
the system shall use at least 25 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 50 Channels Observed
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016

IC:2666A-8389
NUMBER OF HOPPING CHANNELS
Agilent Spectrum Analyzer - Swept SA
T RF S0 DC SEMSE:INT ALIGH SUTO 11:;31:18 AM Jun 27, 2016
|ﬁBW 270 kHz | Avg Type: Log-Pwr TRACE|| 03456 Trace/Det
PNO: Wide g0 Trig: Free Run Avg|Hold:>100/100 THPE| M oo
IFGain:Low Atten: 16 dB perf RAENE Select Trace’
Ref Offset 10.5 dB 1
10 dBidiv. Ref 15.00 dBm
Log ‘ ‘ ‘ ‘
s Clear Write
500
Trace Average
150
-250
Max Hold
350
450 |
Min Hold
-55.0
D View/Blank .
Trace On
750
More
Start 900.00 MHz Stop 928.00 MHz 10f3
#Res BW 270 kHz VBW 2.7 MHz Sweep 1.00 ms (1001 pts)
|MSG‘ |STATUS|

Page 22 of 59

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: CCSUP4701]
TEL: (847) 272-8800



REPORT NO: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

8.3.4. AVERAGE TIME OF OCCUPANCY

LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-247 5.1 (3)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater,
the system shall use at least 25 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. Resolution BW was decreased to 200kHz to filter out
adjacent channels. Sweep was set to 20 seconds and number of pulses during the time was
counted.

RESULTS

Single pulse width: 1.289mS
Number of Pulses in 20 seconds: 85

Total TX time in 20s: 110mS
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

PULSE WIDTH
Agilent Spectrum Analyzer - Swepk 54 .
L RF S0&  DC SEMSEINT ALIGH AUTO 03:06:18 PM Jun 27, 2016
Marker 1 1.28880 ms | #Avy Type: Log-Pwr RacE[l D 3456 Peak Search
PO Wide == Trig: Video THPE | WA
IFGain:Low #htten: 36 dB cerlP PRPFP
NextPeak
Ref Offset 10.5 dB Mkr1 1.289 ms
1L%:|B.idiv Ref 15.00 dBm -68.56 dBm
- Next Pk Right
TRIG LWL
-5.00
Next Pk Left
450
250
Marker Delta
<350
450
MKkr—CF|
50 0 Mkr—RefLvl
750
More|
Center 917.600000 MHz Span 0 Hz 10f2
Res BW 200 kHz #VBW 3.0 MHz Sweep 3.200 ms (4001 pts)
MSG ISTATUS
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

NUMBER OF PULSES IN 20 SECONDS OBSERVATION PERIOD

Agilent Spectrum Analyzer - Swept SA
L RF S0 DC SEMSE:INT| ALIGH BUTO 03:24:13 PM Jun 27, 2016
|§weep Time 20.00 s #Avg Type: Log-Pwr TRACEI| - 34585 Trace/Det
PHO: Wide = Trig: Video TP Wi
IFGain:Low #Atten: 36 dB oET Select Trace’
Mkr1 1.289 ms 1
Ref Offset 10.5 dB
1L%5|B.idiv Ref 15.00 dBm -45.73 dBm
500 ‘ Clear Write
[TRIE L
500
Trace Average
-150
250
Max Hold|
350 -t g L gl L FREIIEER R B L L LU g Thiddt ) G LR L LY G )
450 L
Min Hold
5.0
0 View/Blank >
Trace On
=750
More
Center 914.750000 MHz Span 0 Hz 10f3
Res BW 200 kHz #VBW 3.0 MHz Sweep 20.00 s (4001 pts)
|M5G ‘ 1) Alignment Completed |sm'rus|
Page 25 of 59
UL LLC FORM NO: CCSUP47011

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: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

8.3.5. OUTPUT POWER

LIMIT

§15.247 (b) (2)

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels; and, 0.25 watts for systems employing less than 50
hopping channels, but at least 25 hopping channels, as permitted under paragraph (a)(1)(i) of
15.247.

RSS-247 5.4 (1)

For FHSs operating in the band 902-928 MHz, the maximum peak conducted output power
shall not exceed 1.0 W, and the e.i.r.p. shall not exceed 4 W if the hopset uses 50 or more
hopping channels; the maximum peak conducted output power shall not exceed 0.25 W and
the e.i.r.p. shall not exceed 1 W if the hopset uses less than 50 hopping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 902.25 8.49 30 -21.51
Middle 914.75 8.02 30 -21.98
High 926.75 8.17 30 -21.83
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

OUTPUT POWER
Low Channel
Agilent Spectrum Analyzer - Swept SA
L RF S0 DC SEMSE:INT ALIGH SUTO 04:09:27 P Peak S h
Marker 1 902.251538462 MHz | #Avg Type: Log-Pwr TRacE eax Searc
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100 TYPE(M
IFGain:Law = #Atten: 30 dB veTlP PPPPP
NextPeak
Ref Offset 10.5 dB Mkr1 902.251 § MHz
1L%SB.idiv Ref 15.00 dBm 8.491 dBm
. Next Pk Right
5,00
Next Pk Left
50
A0 -
Marker Delta
360
450
Mkr—CF
-A50
5.0 Mkr—RefLvl
750
More|
Center 902.250 MHz Span 10.00 MHz 10f2
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.73 ms (13001 pts)
|MSG‘ |STATUS|
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Middle Channel

Agilent Spectrum Analyzer - Swept SA
L RF 50 & DC SEMSE:INT ALIGH AUTO 04:10:04 PM Jun 27, 2016
Marker 1 914.842307692 MHz | #Avg Type: Log-Pwr mact[To5 5| Peak Search
PNO: Fast Trig: Free Run Avg|Hold:>100/100 THPE | it
IFGain:Low #Atten: 30 dB oETF PPFPFP
Ref Offsst 105 dB Mkr1 914.842 3 MHz NextPeak
10 g8/l Ref 15.00 dBm 8.024 dBm
o Next Pk Right
-5.00
Next Pk Left
=180
250 | -
Marker Delta|
360
=450
Mkr—CF
FE.0
5.0 Mkr—RefLvi
750
More|
Center 914.750 MHz Span 10.00 MHz 1of2
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.73 ms (13001 pts)
|M5G‘ |STATUS|
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016

IC:2666A-8389
High Channel
Agilent Spectrum Analyzer - Swept SA
L RF S0Q  DC SEMSE:INT ALIGH AUTO 04:10:31 PM Jun 27, 2016
Marker 1 926.750769231 MHz | #Avg Type: Log-Pwr mact[To5 5| Peak Search
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100 THPE| W i
IFGain:Low  WAtten: 30 dB oerP PPPPP
Ref Offsst 105 dB Mkr1 926.750 8 MHz NextPeak
10 g8/l Ref 15.00 dBm 8.172 dBm
o Next Pk Right
-5.00
Next Pk Left
-150
250 | -
Marker Delta|
=350
-450
Mkr—CF
550
650 Mkr—RefLvl
750
More
Center 926.750 MHz Span 10.00 MHz 1of2
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.73 ms (13001 pts)
|M5G‘ |STATUS|
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REPORT NO: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

8.3.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 10 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 902 and 928 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

RESULTS
Low and High Bandedge Spurious

35UL EMC Test System 27 Jun 26816 15:32:55
Artenna Fort Conductesd
Chamberlain
25 Madel: HCT
Mode: TX
128U, EBHz
15 Red:Low, GreeniMid, Blus:High
4 =] Wﬁ
5]
5 f ] i

-25

dBm
|
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S T

-35 I
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-55
897 933
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Chamberlain

Model: HCT

Mode: TX

120V, 60Hz

Red:Low, Green:Mid, Blue:High

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dBm
(MHzZ) (dB) (dB)

Range 1: Low CH

1 901.194 60.59dBuv Pk -107 10. -35.91 -11.13
Margin (dB) -24.78

2 901.995 73.65dBuv Pk -107 10. -22.85 -11.13
Margin (dB) -11.72

3 902.004 74.56dBuvV Pk -107 10. -21.94 8.87
Margin (dB) -30.81

4 902.2785 105.39dBuV Pk -107 10. 8.89 8.87
Margin (dB) .02

5 927.996 47.71dBuv Pk -107 10. -48.79 8.87
Margin (dB) -57.66

6 928.005 47.69dBuvV Pk -107 10. -48.81 -11.13
Margin (dB) -37.68

Range 2: Mid CH

7 901.995 48.56dBuV Pk -107 10. -47.94 -11.13
Margin (dB) -36.81

8 902.004 48.28dBuvV Pk -107 10. -48.22 8.87
Margin (dB) -57.09

9 914.7705 104.97dBuV Pk -107 10. 8.47 8.87
Margin (dB) -.4

10 927.996 47.82dBuvV Pk -107 10. -48.68 8.87
Margin (dB) -57.55

11 928.005 47.38dBuVv Pk -107 10. -49.12 -11.13
Margin (dB) -37.99

Range 3: High CH

12 901.995 49.25dBuv Pk -107 10. -47.25 -11.13
Margin (dB) -36.12

13 902.004 48.91dBuv Pk -107 10. -47.59 8.87
Margin (dB) -56.46

14 926.7765 105.11dBuV Pk -107 10. 8.61 8.87
Margin (dB) -.26

15 927.996 56.41dBuvV Pk -107 10. -40.09 8.87
Margin (dB) -48.96

16 928.005 54.63dBuvV Pk -107 10. -41.87 -11.13
Margin (dB) -30.74

LIMIT 1: Limit

Pk - Peak detector
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REPORT NO: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

Hopping Band Edge Spurious

UL EMC Test System 27 Jun 2816 14:42:45
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Chamberlain
Model: HCT

Mode: TX Hopping
120V, 60Hz

Red:Horizontal Green:Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dBm
(MHzZ) (dB) (dB)
1 901.617 59.51dBuv Pk -107 10.5 -36.99 -11.17

Margin (dB) -25.82

2 901.995 70.04dBuvV Pk -107 10.5 -26.46 -11.17
Margin (dB) -15.29

3 902.004 71.33dBuvV Pk -107 10.5 -25.17 8.83
Margin (dB) -34

4 902.2785 105.13dBuV Pk -107 10.5 8.63 8.83
Margin (dB) -.2

5 926.709 104.81dBuv Pk -107 10.5 8.31 8.83
Margin (dB) -.52

6 927.996 54.76dBuvV Pk -107 10.5 -41.74 8.83
Margin (dB) -50.57

7 928.005 53.32dBuVvV Pk -107 10.5 -43.18 -11.17
Margin (dB) -32.01

8 931.236 51.03dBuvV Pk -107 10.5 -45.47 -11.17
Margin (dB) -34.3

LIMIT 1: Limit

Pk - Peak detector
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Low Middle and High Channel Spurious

UL EMC Test System

27 Jun 2816

15:58:58

35
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Chamberlain
Model: HCT
Mode: TX
120V, 60Hz
Red:Low,

Green:Mid, Blue:High

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l
No. Frequency Reading Factor Factor Reading dBm
(MHz) (dB) (dB)

Low CH

1 774.96 52.14dBuV Pk -107 10.5 -44 .36 -11.13
Margin (dB) -33.23

2 902.2725 105.37dBuV Pk -107 10.5 8.87 8.87
Margin (dB) 0

3 3825.851 52.05dBuv Pk -107 11.4 -43.55 -11.13
Margin (dB) -32.42

4 24019.295 55.08dBuVv Pk -107 14.8 -37.12 -11.13
Margin (dB) -25.99

Mid CH

5 759.537 51.57dBuv Pk -107 10.5 -44.93 -11.13
Margin (dB) -33.8

6 914.737 104.97dBuV Pk -107 10.5 8.47 8.87
Margin (dB) -.4

7 3801.814 52.07dBuvV Pk -107 11.4 -43.53 -11.13
Margin (dB) -32.4

8 25649.04 54.92dBuvV Pk -107 14.7 -37.38 -11.13
Margin (dB) -26.25

High CH

9 882.824 52.11dBuVv Pk -107 10.5 -44.39 -11.13
Margin (dB) -33.26

10 926.765 105.05dBuV Pk -107 10.5 8.55 8.87
Margin (dB) -.32

11 3807.583 52.23dBuVvV Pk -107 11.4 -43.37 -11.13
Margin (dB) -32.24

12 23871.224 54.85dBuv Pk -107 14.8 -37.35 -11.13
Margin (dB) -26.22

LIMIT 1: Limit

Pk - Peak detector
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REPORT NO: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

9. RADIATED TEST RESULTS

0.1. LIMITS AND PROCEDURE
LIMITS
FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)

IC RSS-GEN Clause 7.1.2 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at3m (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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REPORT NO: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

9.2 TRANSMITTER RADIATED SPURIOUS EMISSIONS

9kHz — 30MHz — Hopping Mode

1B UL EMC Test System 28 Jun 2816 19:22:46
3 i i j i::": : : | 333 Radicoted Emissions
Chamberlain

188 e S A R P F|Hade s HCT

Mode: TX Hoppihg
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Chamberlain
Model: HCT
Mode:

120V, 60Hz

TX Hopping

Red=X-Axis=Parallel to EUT

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uVolts/meter)
(MHzZ) (dB) (dB)
1 .00904 46.77dBuv Pk 19.6 0 66.37 128.47
Azimuth:0-360 Margin (dB) -62.1
2 .018 42.51dBuvV Pk 15.4 0 57.91 122.49
Azimuth:0-360 Margin (dB) -64.58
3 .16598 45.71dBuvV Pk 11.6 0 57.31 103.2
Azimuth:0-360 Margin (dB) -45.89
4 .89806 30.25dBuv Pk 11.6 .1 41.95 68.54
Azimuth:0-360 Margin (dB) -26.59
5 1.32625 26.1dBuV Pk 11.6 .1 37.8 65.15
Azimuth:0-360 Margin (dB) -27.35
6 6.60425 14.62dBuV Pk 11.3 .1 26.02 69.54
Azimuth:0-360 Margin (dB) -43.52
LIMIT 1: FCC Part 15 3M
Pk - Peak detector
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

30MHz — 1000MHz — Hopping Mode

UL EMC Test System

16 Jun ZB16

14.39:89

89

77

65

53

Rodicoted Emiss ions
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34 144 1888
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REPORT NO: 11311836A DATE: July 06, 2016

FCC ID: HBW8389 IC:2666A-8389
Chamberlain
Model: HCT
Mode: TX Hopping
120V, 60Hz
Red:Horizontal Green:Vertical
Trace Markers
10m to Limit 47
Test Meter Antenna  [Path 3m 900MHz CFR part

|Marker  |Frequency |Reading Factor Factor |Factor |BRF Level 15209  [Margin  |Azimuth |Height
No. (MHz) (dBuV) Detector |dB/m dB dB Factor dB|dBuV/m |dBuV/m |(dB) [Degs] |lem] Polarity

1 55.075 44.36|Pk 8.3 -30 10.5 - 33.16 - - 0-360 251|V

2| 121.205 37.19|Pk 133 2071 105] - 3129 - - |0-360 101{v

3| 166.6375 38.13|Pk 15.2 -29.4 10.5 - 34.43 - - 0-360 101|V

5 849.5 29.96|Pk 228 217 10.5 10.2 45.76 - - 0-360 299|H

6 854.7 29.78|Pk 225 278 10.5 13.1 48.08 - - 0-360 100[H

7 950 30.48|Pk 235 274 10.5 11 48.08 - - 0-360 299|H

8 953.1 30.24]Pk 235 272 10.5 7.1 4414 - - 0-360 299|H

13 906.3 46.62|Pk 23 217 10.5 56.8] 109.22 - - 0-360 100[H

4 205 44.15|Pk 1.3 -29.4 10.5 0.1 36.65 - - 0-360 9V

9 849.4 30.01]Pk 221 217 10.5 10.2 45.11 - - 0-360 399|V

10 854.2 29.97|Pk 218  -277] 105 128 4737 - - |0-360 399|v

11 950.2 30.7|Pk 23 274 10.5 10.7 475 - - 0-360 202|V

12 952.9 29.89|Pk 232 272 10.5 73 43.69 - - 0-360 202|V

14 906.3 46.09|Pk 23.1 217 10.5 56.8] 108.79 - - 0-360 298|V
No emissions close to limit were recorded in restricted bands.
Pk - Peak detector
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REPORT NO: 11311836A

DATE: July 06, 2016

FCC ID: HBW8389 IC:2666A-8389
1GHz — 10GHz, Low channel
1@ UL EMC Tes=t System 28 Jun 2816 B8 :48: 46
Frel iminary Radiaoted Emissiams
Chomberlain
TEB Mode | tHCT
TX Low Chonnel, Prograom &
128U, BBH=
o S Red :Horizontal Green:Uertical
B
47 CFR FPort 1S FPK
T S Ll i Ll i i
o
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E
BEE B 3 e
< 47 CFR Part 15 AU 14 ﬁ“ T
~ s 11
=3 & 14 (=]
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o S e S
1 1a
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Rev 9.5 13 Moy 2816

1@ UL EMC Test System 28 Jun 2816 B39 4846
Prel iminary Raodiaoted Emissiaons
Chaomberlain
TEB o Mocle | tHCT
TX Low Chonnel, Prograom &
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REPORT NO: 11311836A DATE: July 06, 2016

FCC ID: HBW8389 IC:2666A-8389

Chamberlain

Model:HCT

TX Low Channel, Program 6

120V, 60Hz

Red:Horizontal Green:Vertical

Trace Markers

Level with
Hopping  [Duty
Test Meter Antenna Path  |Peak 47 CFR Duty Cycle 47 CFR

Marker |Frequency |Reading Factor  |900MHz |Factor |Level Part15 [Margin  |Cycle Factor  |Part 15 [Margin  |Azimuth |Height

No. (GHz) (dBuV)  [Detector [dB/m BRFdB |dB dBuV/m |PK (dB) Factor dB [dBuV/m [AV (dB) [Degs]  |[cm] Polarity
1 1.805 72.51|Pk 30.3] 04| -54.88 48.33 74| -25.67 317 10.63 54] -43.37|0-360 100|H
2 2.706 81.6|Pk 221 - -50.94 52.76 74 -21.24 -37.7 15.06 54]  -38.94/0-360 150|H
3 3.609 75.14|Pk 232 - -50.34 48 74 -26 317 10.3 54 -43.7]0-360 150(H
4 4511 78.46|Pk 27.8] - -51.86 54.4 74 -19.6 317 16.7 54 -37.3|0-360 150|H
5 5414 76.19]Pk 27.9) - -50.26 53.83 74 -2017 -37.7 16.13 54| -37.870-360 150|H
6 6.317 65.58|Pk 29.2 - -47.74 47.04 74 -26.96 -31.7 9.34 54]  -44.66|0-360 150|H
7 7.218 69.16|Pk 29.8] - -46.35 52.61 74 -21.39 317 14.91 54| -39.09]0-360 150|H
8 9.022 60.93|Pk 36.1 - -49.78 47.25 74 -26.75 317 9.55 54]  -44.45|0-360 150|H
9 1.805 73.41|Pk 30.3] 04| -54.88 49.23 741 -24.77 317 11.53 54]  -42.47(0-360 150|V
10 2.7066 86.33|Pk 221 - -50.94 57.49 74 -16.51 317 19.79 54| -34.21 352 156V
11 3.6095 79.86|Pk 232 - -50.33 52.73 74 -21.27 317 15.03 54] -38.97|0-360 9V
12 45111 83.38|Pk 27.8] - -51.86 59.32 74 -14.68 -37.7 21,62 54 -32.38 352 198|V
13 5.4131 80.6|Pk 27.9 - -50.26 58.24 74  -15.76 -31.7 20.54 54| -33.46 67 140|V
14 6.316 69.39|Pk 29.2 - -47.74 50.85 74 -23.15 317 13.15 54]  -40.85/0-360 100|V
15 7.218 75.65|Pk 29.8] - -46.35 59.1 74 -14.9 -37.7 214 54 -32.6/0-360 150|V
16 9.022 64.61|Pk 36.1 - -49.78 50.93 741 -23.07 -37.7 13.23 54|  -40.77]0-360 99V

Pk - Peak detector

Averge measuremnts were not conducted, however per DA 00-705 duty cycle factor was measured and it was added to peak level. Because of duty cycle factor is larger then the

average to peak limit delta and since all peaks are under the peak limit the devices is deemed to comply without any further measurements.
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

1GHz — 10GHz, Middle channel

113 UL EMC Test System 28 Jun 2816 13:87:16
Frel iminary Radiaoted Emissiams
Chomberlain
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Frel iminary Radiated Emissians
Chomber lain

L2 L Mods | 1 HCT
TX Mid Chornnel, Progrom 7
128U, 6BH=

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Red :Horizontal Green:Uertical
=1
1 SRR e SRR
47 CFR FPort 15 PK

A= e I . I

-

T

]

N

T

- 47 CFR Part 15 AU

£

FBB

[}

-

2% N G SR
1 e
Frequenc (GH=z?
RE BOMS BRF 915MHz 1GHz—18GH=z with 1GHz-4GHz ExtPrefmp 3m distance. TS Rev 9.5 13 May 2816
Page 44 of 59

UL LLC

333 Pfingsten Rd., Northbrook, IL 60062, USA

FORM NO: CCSUP4701]
TEL: (847) 272-8800

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



REPORT NO: 11311836A DATE: July 06, 2016

FCC ID: HBW8389 IC:2666A-8389

Chamberlain

Model:HCT

TX Mid Channel, Program 7

120V, 60Hz

Red:Horizontal Green:Vertical

Trace Markers

Level with
Hopping  [Duty 47
Test Meter Antenna Path Peak 47 CFR Duty Cycle CFR

[Marker |Frequency |Reading Factor |900MHz |Factor |Level Part 15 |Margin  |Cycle Factor Part 15|Margin  [Azimuth [Height

No. (GHz) (dBuV)  |Detector |dB/m BRFdB |dB dBuvim |PK (dB) Factor dB [dBuv/m |AV (dB) [Degs] |[cm] Polarity
1 1.83 69.75|Pk 30.5 04| -54.66 45.99 741 -28.01 317 8.29 54] -45.71]0-360 150|H
2 2.744 82.8|Pk - 22.1] -50.89 54.01 74| -19.99 =377 16.31 54|  -37.69]0-360 150(H
3 3.659 74.44|Pk - 234] -49.39 48.45 74]  -25.55 -31.7 10.75 54] -43.25|0-360 100|H
4 4574 75.46|Pk - 217 -51.86 51.3 74 -22.1 317 13.6 54 -40.4]0-360 150|H
5 5.489 77.54|Pk - 28.1| -50.04 55.6 74 -18.4 317 17.9 54 -36.1]0-360 150|H
6 6.404 58.89|Pk - 29.2| -47.67 40.42 74| -33.58 =377 272 54| -51.28]0-360 150(H
7 7.318 69.77|Pk - 30.6] -46.01 54.36 741  -19.64 -31.7 16.66 54] -37.34]|0-360 150|H
8 9.147 59.82|Pk - 36.3| -48.38 47.74 74| -26.26 317 10.04 54] -43.96]0-360 99|H
9 1.83 70.87|Pk 30.5 04| -54.66 4711 74 -26.89 317 9.41 54] -44.59]0-360 100{V
10 2.744 84.85|Pk - 22.1] -50.89 56.06 T4 -17.94 =377 18.36 54| -35.64 352 128|V
1" 3.659 79.03|Pk - 234| -49.39 53.04 74| -20.96 -37.7 15.34 54| -38.66]0-360 99fV
12 45738 80.59|Pk - 217 -51.86 56.43 74 1757 317 18.73 54| -35.27 356 12|V
13 5.489 81.01|Pk - 28.1| -50.04 59.07 74] 1493 317 21.37 54] -32.63]0-360 150{V
14 6.403 64.56|Pk - 29.2| -47.68 46.08 T4 -27.92 =377 8.38 54|  -45.62]0-360 100(V
15] 7.3175 74.22|Pk - 30.6] -46.01 58.81 741  -15.19 -31.7 2111 541 -32.89 91 128|V
16 9.148 60.85|Pk - 36.3| -48.38 48.77 74| 2523 317 11.07 54] -42.93]0-360 150|V

Pk - Peak detector

Averge measuremnts were not conducted, however per DA 00-705 duty cycle factor was measured and it was added to peak level. Because of duty cycle factor is larger then the

average to peak limit delta and since all peaks are under the peak limit the devices is deemed to comply without any further measurements.
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

1GHz — 10GHz, High channel

UL EMC Test System

22 Jun 2816

148441
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Chamberlain

Model: HCT

TX High Channel, Program 8
120V, 60Hz

Red:Horizontal Green:Vertical

Trace Markers

Hopping |Level with
Duty Duty
Test Meter Antenna Path Peak 47 CFR Cycle  |Cycle 47 CFR
Marker |Frequency |Reading Factor  |900MHz |Factor |Level Part 15 |Margin |Factor |Factor Part 15 |Margin  |Azimuth |Height
No. (GHz) (dBuV)  |Detector |dB/m BRFdB |dB dBuVv/m |PK (dB) dB dBuVim |AV (dB) [Degs] |[cm] Polarity
1 1.854|  68.83|Pk 30.7 04| -54.65 45.28 741 2872 -377 7.58 54| -46.42]0-360 100|H
2 2.7801 83.95|Pk 222 -50.73|  55.42 741 -1858| -377 17.72 54| -36.28 119 112|H
3 3.707 75.2|Pk 235 -49.6 49.1 74 249  -377 114 54|  -42.6]0-360 100|H
4 4634  75.04|Pk 217 51.73]  51.01 741 2299 -377 13.31 54] -40.69|0-360 150|H
5 5.561 81.05|Pk 283 -49.47|  59.88 741 14121 -377 22.18 54| -31.82]0-360 150|H
6 741351  72.41|Pk 31 4718  56.23 41 17| 377 18.53 54] -35.47 274 103|H
7 1854  72.67|Pk 30.7 04| -54.65] 49.12 741 2488 -377 11.42 54] -42.580-360 150|V
8 2.78]  81.72|Pk 222 -50.73]  53.19 741 -20.81 -37.7 15.49 54] -38.51|0-360 150|V
9 3.707)  75.74|Pk 235 -49.6] 49.64 741 2436 -377 11.94 54] -42.06|0-360 100]V
10 4634  77.78|Pk 217 -51.73] 53.75 741 2025 -377 16.05 54] -37.95/0-360 150|V
1" 5.561 79.74|Pk 283 -49.47|  58.57 74] 1543 -377 20.87 54] -33.13|0-360 100|V
12 74135 74.3|Pk 31 -47.18]  58.12 74] -1588| -37.7 2042 54] -33.58 246 100]V

Pk - Peak detector

Averge measuremnts were not conducted, however per DA 00-705 duty cycle factor was measured and it was added to peak level. Because of duty cycle factor is larger then the
average to peak limit delta and since all peaks are under the peak limit the devices is deemed to comply without any further measurements.

9.3.

DIGITAL DEVICE EMISSIONS

30MHz — 1GHz
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REPORT NO: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

UL EMC Test System 27 Jum 2816 B5:18:18

Rodiaoted Emissions
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* plots are mislabeled and mode should be labeled as RX Hopping
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Chamberlain
Model: HCT
Mode: TX Hopping
120V, 60Hz
Red:Horizontal Green:Vertical
Trace Markers
Limit FCC
Part 15
Test Meter Antenna |Path Class B
|Marker  |Frequency |Reading Factor  |Factor |Level 10m Margin  |Azimuth |Height
No. (MHz) (dBuV)  |Detector |dB/m dB dBuV/m  [dBuV/m (dB) [Degs]  |lcm] Polarity
1 58.305 37.7|Pk 7.5 -30 15.2 29.55] -14.35]0-360 398|H
2 176.54 37.25|Pk 15.2 -29.3 23.15 33.07 -9.92]0-360 248|H
4 58.2625 44.96|Pk 7.5 -30 22.46 29.55 -7.09]0-360 251|V
5 120.4825 40.47|Pk 13.3 -29.7 24.07 33.07 -910-360 101V
6 130.47 37.76|Pk 141 -29.7 22.16 33.07] -10.91{0-360 101|V
7 167.5725 42.49|Pk 149 -294 27.99 33.07 -5.08]0-360 101|v
8 176.455 43.77|Pk 15.1 -29.3 29.57 33.07 -3.5/0-360 101V
9 120.95 40.14|Pk 13.4 -29.7 23.84 33.07 -9.23]0-360 101|V
3 546.4 30.78|Pk 20 -27.6 23.18 35.57| -12.39|0-360 399|H
10 546.3 31.58|Pk 20 -27.6 23.98 35.57] -11.59(0-360 399V
Pk - Peak detector
Radiated Emission Data
Limit FCC
Part 15
Test Meter Antenna |Path Class B
Frequency |Reading Factor  |Factor |Level 10m Margin  |Azimuth |Height
(MHz) (dBuV)  |Detector |dB/m dB dBuV/im  |dBuV/m (dB) [Degs]  |lem] Polarity
167.4418 41.95|Qp 149 -294 2745 33.07 -5.62 304 102|V
176.2 41.71Qp 15.1 -29.3 275 33.07 -5.57 48 101V
Qp - Quasi-Peak detector

* plots are mislabeled and mode should be labeled as RX Hopping
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REPORT NO: 11311836A

DATE: July 06, 2016

1GHz - 10GHz
113 UL EMC Test System 22 Jun 2816 152488
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REPORT NO: 11311836A
FCC ID: HBW8389

DATE: July 06, 2016
IC:2666A-8389

Chamberlain
Model: HCT
RX Hopping,
120V, 60Hz
Red:Horizontal

Program 4

Green:Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2
No. Frequency Reading Factor Factor Reading dBuV/m
(GHz) (dB) (dB)

1 1.901 66.77dBuvV Pk 31.2 -54.19 43.78 74 54
Azimuth:0-360 Height:99 Horz Margin (dB) -30.22 -10.22

2 3.542 64.63dBuvV Pk 23.4 -50.15 37.88 74 54
Azimuth:0-360 Height:150 Horz Margin (dB) -36.12 -16.12

3 7.375 57.3dBuvV Pk 31 -46.55 41.75 74 54
Azimuth:0-360 Height:150 Horz Margin (dB) -32.25 ~-12.25

4 8.098 58.6dBuV Pk 36.2 -47.26 47.54 74 54
Azimuth:0-360 Height:150 Horz Margin (dB) -26.46 -6.46

5 1.852 66.76dBuvV Pk 30.7 -54.14 43.32 74 54
Azimuth:0-360 Height:150 Vert Margin (dB) -30.68 -10.68

6 3.711 63.03dBuVv Pk 23.6 -49.71 36.92 74 54
Azimuth:0-360 Height:150 Vert Margin (dB) -37.08 -=17.08

7 7.393 58.21dBuVv Pk 31.1 =47 42.31 74 54
Azimuth:0-360 Height:100 Vert Margin (dB) -31.69 -11.69

8 8.078 57.6dBuV Pk 36.2 -46.87 46.93 74 54
Azimuth:0-360 Height:100 Vert Margin (dB) -27.07 =7.07

LIMIT 1: 47 CFR Part 15 PK

LIMIT 2: 47 CFR Part 15 AV

Pk - Peak detector
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REPORT NO: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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Line Conducted Emissions 150kHz — 30MHz
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IC:2666A-8389

Chamberlain
Model: HCT
Mode: Hopping
120V, 60Hz
Red Trace: QP, Green Trace: CaV
Trace Markers
CISPR CISPR
Test Meter LISN 22/11 QP 22/11
|Marker |Frequency |Reading Factor |Path Doungle |Level |Group 1 Margin |Group 1 |Margin
No. (MHz) (dBuV)  |Detector |dB Factor |FactordB|dBuV |Class B QP |(dB) Class B AV|(dB)
Line
1 0.15225 15.63|Qp 0.1 13.6 0] 29.33 65.88] -36.55[- -
2 0.15225 14.7|Ca 0.1 13.6 0] 284 - 55.88] -27.48
3 1.329 10.34|Qp 0 10.6 0] 20.94 56| -35.06|- -
4 1.329 8.88|Ca 0 10.6 0] 19.48|- - 46 -26.52
5 18.6495 13.04|Qp 0 114 06| 25.04 60| -34.96|- -
6 18.6495 11.31|Ca 0 114 06| 2331} - 50[ -26.69
71 25.59975 15.48|Qp 0 1.7 11] 28.28 60 -31.72|- -
8] 2559975 13.61|Ca 0 11.7 111 26.41]- 50 -23.59
Neutral
9 0.15225 12.54|Qp 0.1 14.2 0] 26.84 65.88] -39.04]- -
10 0.15225 11.4[Ca 0.1 14.2 0 25.7)- 55.88] -30.18
1 1.32675 10.07|Qp 0 111 0| 2117 56| -34.83|- -
12 1.37175 8.79|Ca 0 1.1 0] 19.89|- 46| -26.11
13| 18.65175 15.77|Qp 0 11.9 06| 28.27 60 -31.73|- -
14|  18.65175 13.34|Ca 0 11.9 0.6] 25.84]- 50 -24.16
15] 2559975 15.38|Qp 0 12.2 1| 2858 60| -31.42|- -
16|  25.59975 13.55|Ca 0 12.2 1| 26.75)- 50 -23.25
Qp - Quasi-Peak detector
Ca - CISPR Average detection
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11. SETUP PHOTOS

Line conducted emissions
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Radiated Emissions 9kHz — 30MHz
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Radiated Emissions below 1GHz
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Radiated Emissions above 1GHz

Page 58 of 59

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: 11311836A DATE: July 06, 2016
FCC ID: HBW8389 IC:2666A-8389

Antenna Port Conducted Emsions
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