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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: BT LE Garage Door Sensor
MODEL.: 041D7924
SERIAL NUMBER: prototype
DATE TESTED: May 16, 2013 thru June 18, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL Verification Services Inc. 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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.

Test Engineer: Reviewer:
L/j/ / =
oW TS
Bartlomiej Mucha (Ext.41216) Michael Ferrer(Ext.41312)
WISE Staff Engineer WISE Project Lead
Wireless, Interoperability, payment Security, & EMC Wireless, Interoperability, payment Security, & EMC
Verification Services Verification Services
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/Standards/scopes/1004140.htm

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

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an Low Energy Blue Tooth transceiver.

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 TX Modulated 1.27 1.34

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal PCB antenna with gain of less then 6dB. Based on Measured FS
of fundamental emission (94.33dBuV/m @ 3m — 95.2dB = -0.97dBm EIRP) and measured
output power the antenna gain is -2.27dBi.

5.4. SOFTWARE AND FIRMWARE

Device was programmed to transmit continuously by manufacturer on selected channels with
highest duty cycle possible/allowed by the chip.

WORST-CASE CONFIGURATION AND MODE

The EUT is normally installed on garage doors. The two possible orientations of the EUT are
referred to as door opened and door closed. For radiated spurious emissions the EUT was
tested in both orientations.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

No Support Equipment required for testing

/O CABLES

No I/O calbes

TEST SETUP

Tested as stand-alone in both door open and door closed positions.

6. TEST AND MEASUREMENT EQUIPMENT

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

Radiated Emissions — 10-Meter Chamber

Description Manufacturer Model Identifier Cal. Date Cal. Due Date
EMI Test Receiver Rohde & Schwarz ESU EMC4323 20121227 20131231
Bicon Antenna Electro-Metrics EM6912A EMC4070 20120806 20130830
Log-P Antenna Chase UPA6109 EMC4313 20120807 20130831
Spectrum Analyzer Rhode & Schwarz FSEK EMC4182 20121226 20131231
BOMS Assembly
Antenna Array UL (1GHz-40GHz) EMC4276 20111227 20131231
Antenna Port Conducted Emissions
Description Manufacturer Model |dentifier | Cal Date Cal Due Date
Spectrum analyzer Agilent PXA EMC4360 20121226 20131226

* *

Cable and Attenuator -

* measured at the time of testing
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7. ANTENNA PORT TEST RESULTS

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

6 dB BANDWIDTH

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz or greater. The sweep time is coupled.

RESULTS
Channel Frequency | 6dB Bandwidth | Minimum Limit
(MHZz) (MH2z) (MHz)
Low 2402 0.7524 0.5
Middle 2440 0.7436 0.5
High 2480 0.7249 0.5
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6 dB BANDWIDTH
Low Channel
Agilent Spectrum Analyzer - Swept 54
T RF 506 DC SENSEINT ALIGH AUTCO 07:51:22 AM T
Marker 1 2.401965312500 GHz \ #Avg Type: Log-Pwr mace[ - 15| PeakSearch
PNO: Wide Lo Trig: Free Run THPE|IA ot
IFGain:Low #Atten: 16 dB cerff FEPFPF
Mkr1 2.401 965 31 GHz NextPeak
19 dBidiv Ref 112.00 dBpv 96.57 dBuvV
- : Next Pk Right
920 j/\f. >\ 6o de
B
/ 73244 kHz Next Pk Left
g2.0
/ \
720 \
/J \V"\ Marker Delta
E2.0 / \
520 o "
/"‘f \\v\ MKr—CF
420 Fm "\W
32-”W 'Mm MKr—RefLvl
220
More
Center 2.402000 GHz Span 6.000 MHz 1of2
#Res BW 100 kHz #VBW 1.0 MHz Sweep 4.27 ms (32001 pts)
|M5G‘ui/File <BT LE 6dB BW Measurement FCC.state> saved ‘STATUS|
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Middle Channel

Agilent Spectrum Analyzer - Swept 54 P
T RF S0 DC SENSE:INT ALIGNAUTO  [08:20:56 AM Jun 20, 2013 TracelDet
Marker 1 2.439985375000 GHz | #Avg Type: Log-Pwr TRacE[[23 45 6 racefe
PNO: Wide Trig: Free Run TYPE|M itk
IFGain:Low #Atten: 16 «B oerfP PPPPP SelectTrace'
Mkr1 2.439 985 38 GHz 1
19 dBidiv Ref 112.00 dBpv 97.165 dBpV
102 1 Clear Write
. | "\ 600 dBe
743.57 kHz
Trace Average|
2.0
720 ﬂ‘
M \«"\ Max Hold
62.0

520

420

320

220

A
[w/ \v\ Min Hold
WW"‘“ o N
ViewJBIank.
View
More
Center 2.440000 GHz Span 6.000 MHz 10f3
#Res BW 100 kHz #VBW 1.0 MHz Sweep 4.27 ms (32001 pts)
‘STATUS|

|M5G‘
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High Channel
Agilent Spectrum Analyzer - Swept 54
T RF S0 6 DC SEMSEINT ALIGN AUTO 08:36:06 AM Jun 20, 2013
Marker 1 2.479992125000 GHz \ #Avg Type: Log-Pur mace[To5 5 g| Peak Search
PNO: Wide Lo Trig: Free Run THPE|IA ot
IFGain:Low #atten: 16 dB cerff FEPFPF
Mkr1 2.479 992 13 GHz NextPeak
10 dBiciv Ref 112.00 dBpV 97.393 dBpV
- ’1 Next Pk Right
92.0 /\'/M '6 00 dB
724.92 kHz
Next Pk Left
520
720
[\J \,ﬁ\ Marker Delta
E2.0 /
520 Vi i
N \/\ Mkr—CF
420
20 Mkr—RefLuvl
220
More
Center 2.430000 GHz Span 6.000 MHz 1of2
#Res BW 100 kHz #VBW 1.0 MHz Sweep 4.27 ms (32001 pts)
|M5G ‘JyAIignment Completed ‘s-mms|
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LIMITS

None; for reporting purposes only.

TEST PROCEDURE

99% BANDWIDTH

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
(MH2) (MH2)
Low 2402 1.2220
Middle 2440 1.1196
High 2480 1.0798
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99% BANDWIDTH
Low
Channel
Agilent Spectrum Analyzer - Occupied BYW
T RF S0q  DC SENSEINT ALIGN AUTO 07:56:59 A 0,2013
B | Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
Trig: Free Run Avg|Held:>10/10
¥IFGain:Low #Atten: 16 dB Radio Device: BTS
Mkr1 2.40198 GHz
10deidiv___ Ref 116.99 dBuV 96.684 dBuV|
og
e Clear Write
0.0
200
o Average
-40.0
-50.0
-50.0 Max Hold
700 ¥
-60.0
Min Hold
Center 2.402 GHz Span 10 MHz
#Res BW 100 kHz VBW 1 MHz Sweep S ms
: : Detector
Occupied Bandwidth Total Power 104 dBpV Sample»
1.2220 MHz Auto Man
Transmit Freq Error -83.275 kHz OBW Power 99.00 %
x dB Bandwidth 761.4 kHz x dB -6.00 dB
MSG ‘STATUS|
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Middle channel

Agilent Spectrum Analyzer - Occupied BYW
T RF 508 DC SENSEINT ALIGN AUTO 05:22:20 Al 0, 2013
[Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 16 ¢B Radio Device: BTS
Mkr1 2.43997 GHz
10deidiv___ Ref 116.99 dBuV 97.263 dBuV|
og
0.00 CenterFreq
00 ’ 2.440000000 GHz
204
304
-400
500
E04
704 EN——
o CF Step
1.000000 MHz
Center 2.44 GHz Span 10 MHz||auto Man
#Res BW 100 kHz VBW 1 MHz Sweep Sms
Occupied Bandwidth Total Power 104 dBpV Freq Offset
oH
1.1196 MHz :
Transmit Freq Error -30.670 kHz OBW Power 99.00 %
x dB Bandwidth 752.8 kHz x dB -6.00 dB
MSG ‘STATUS|
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High Channel
Agilent Spectrum Analyzer - Occupied BYW
T RF S0@  DC SEMSEINT ALIGNAUTO 08:37:58 AM Jun 20, 2013
[Center Freq 2.480000000 GHz | Center Freq: 2.450000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Held:>10/10
HIFGain:Low #Atten: 16 dB Radio Device: BTS
Mkr1 2.47999 GHz
10 dBidlv Ref 116.99 dBpV 97.481 dBpV
og
0.00 CenterFreq
oo 4 2480000000 GHz
204
304
-400
£00
E04
704
o CF Step
1.000000 MHz
Center 2.48 GHz Span 10 MHz||auto Man
[#Res BW 100 kHz VBW 1 MHz Sweep S ms
Occupied Bandwidth Total Power 104 dBpV Freq Offset
oH
1.0798 MHz ’
Transmit Freq Error -7.018 kHz OBW Power 99.00 %
x dB Bandwidth 740.7 kHz x dB -6.00 dB
MSG ‘STATUS|
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LIMITS

FCC §15.247 (b)

IC RSS-210 A8.4

OUTPUT POWER

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

TEST PROCEDURE

FCC KDB Publication “658074 D01 DTS Meas Gudance v03r01”, using option 9.1.1 RBW
greater or equal to DTS bandwidth.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 0.725 30 -29.275
Middle 2440 1.161 30 -28.839
High 2480 1.266 30 -28.734
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OUTPUT POWER

Low Channel

Agilent Spectrum Analyzer - Swept 54

T RF S0q  DC SENSEINT ALIGN AUTO 08:00:23 Al 0,2013 Peak S h
Marker 1 2.402260312500 GHz \ #Avg Type: Log-Pur wecE[T- 3156 eak Searc
PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 THPE | it
IFGain:Low #Atten: 16 ¢B CeTfP FREFPP
Ref Offset 105 dB Mkr1 2.402 260 3 GHz NextPeak
1L%3|B.idiv Ref 15.51 dBm 0.725 dBm
551 ‘ Next Pk Right|
-4.49
Next PK Left
-145
245 —= |
Marker Delta
-34.5
-4 5
Mkr—CF
545
B MKr—RefLvI
-745
More
Center 2.402000 GHz Span 10.00 MHz 1of2
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 2.13 ms (32001 pts)
|M5G‘ ‘STATUS|
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Middle Channel

Agilent Spectrum Analyzer - Swept 54
T RF 506 DC SENSEINT ALIGH AUTCO 08:24:18 Al 0,2013 Peak S h
Marker 1 2.439969375000 GHz \ #Avg Type: Log-Pur TRACE[T-5 55 6 eaK Searc
PNO: Fast (50 Trig: Free Run Avg|Heold:>100/100 THPE| M st
IFGain:Low #Atten: 16 dB oeTlF FPFPFF
Ref Offest 105 dB Mkr1 2.439 969 4 GHz NextPeak
10 g8l Ref 15.51 dBm 1.161 dBm
- 0 Next Pk Right
-4.49
Next Pk Left
-145
245 —
Marker Delta
-34.5
-4 5
MKr—CF
545
545 MKkr—RefLvl
-fd458
More
Center 2.440000 GHz Span 10.00 MHz 1of2
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 2.13 ms (32001 pts)
|MSG‘ ‘STATUS|
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High Channel
Agilent Spectrum Analyzer - Swept 54
T RF S0 6 DC SENSEINT ALIGMAUTO 08:38:53 AM Jun 20, 2013 Peak S h
Marker 1 2.479991875000 GHz \ #Avg Type: Log-Pwr TRACE[T-5 95 6 eaK Searc
PNO: Fast (50 Trig: Free Run Avg|Heold:>100/100 THPE| M st
IFGain:Low #Atten: 16 dB oeTlF FPFPFF
Ref Offest 105 dB Mkr1 2.479 991 9 GHz NextPeak
10gBici_Ref 15.51 dBm 1.266 dBm
- l Next Pk Right
-4.49
Next Pk Left
-145
245 —
Marker Delta
-34.5
-44 5
Mkr—CF
545
45 Mkr—RefLvl
745
More
Center 2.430000 GHz Span 10.00 MHz 1of2
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 2.13 ms (32001 pts)
|MSG‘ ‘STATUS|

Page 19 of 48

UL LLC FORM NO: CCSUP4701lI
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 Verification Services Inc.




REPORT NO: 13N15223 Order NO. 10015307 DATE: July 19, 2013
Rev1l

7.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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.

TEST PROCEDURE

Measurements were conducted per FCC KDB publication “558074 D01 DTS Meas Gudence
v03r01”, using option 10.2 Method PKPSD (peak PSD)

RESULTS
Channel | Frequency PSD Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2402 -0.95 8 -8.95
Middle 2440 -0.49 8 -8.49
High 2480 -0.20 8 -8.20
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POWER SPECTRAL DENSITY

PSD Low Channel

Agilent Spectrum Analyzer - Swept 54

T RF S0q  DC SENSEINT ALIGN AUTO 08:05:24 Af 0,2013
Marker 1 2.401973625000 GHz \ #Avg Type: Log-Pwr mace[ - 15| Peak Search
PNO: Wide Lo Trig: Free Run THPE|IA ot
IFGain:Low #atten: 16 dB veT|F FFFPF
Ref Offset 105 dB Mkr1 2.401 973 625 0 GHz NextPeak
1L%3|B.idiv Ref 15.51 dBm -0.95 dBm
. 1 Next Pk Right|
-4.49 H\JM
- /,,/\"/ TN Next Pk Left
-145 e
L/ \\
245 "/
ﬁf/ Marker Delta
35 s S v\/\wﬁ
-4 5
Mkr—CF
545
BLE Mkr—RefLvl
-745
More
Center 2.402000 GHz Span 2.000 MHz 1of2
#Res BW 30 kHz #VBW 100 kHz Sweep 2.13 ms (32001 pts)
|M5G‘J/File <BT LE PSD state> saved ‘smus|
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PSD Middle Channel

Agilent Spectrum Analyzer - Swept 54

T RF 506 DC SENSEINT ALIGN AUTO 08:25:48 A 0,2013 Peak S h
Marker 1 2.439979250000 GHz \ #Avg Type: Log-Pur TRACE[T-5 55 6 eaK Searc
PHO: Wide Trig: Free Run Avg|Heold:>100/100 THPE| M st
IFGain:Low = #Atten: 16 dB cerP PPPPP
Ref Offest 105 dB Mkr1 2.439 979 250 0 GHz NextPeak
10 g8l Ref 15.51 dBm -0.491 dBm
. Next Pk Right|
-4.49
Next PK Left
-145
245
Marker Delta
B4 5 oot
-4 5
MKr—CF
545
£4.5 Mkr—RefLvl
-745
More
Center 2.440000 GHz Span 2.000 MHz 1of2
#Res BW 30 kHz #VBW 100 kHz Sweep 2.13 ms (32001 pts)
|MSG‘ ‘STATUS|
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PSD High Channel

Agilent Spectrum Analyzer - Swept 54

T RF S0 DC SENSEINT ALIGM AUTO 08:40:19 &M Jun 20, 2013

Marker 1 2.479988187500 GHz | #Avg Type: Log-Pwr T Peak Search
PNO: Wide (. Trig: Free Run TYPE [
IFGain:Low #Atten: 16 dB peT|P FFPFPP
Ref Offset 10.5 dB Mkr1 2.479 988 187 5 GHz NextPeak
1L%5IB!div Ref 15.51 dBm -0.199 dBm
o 1 Next Pk Right
-4.49 Wf ]
avd W r\« Next Pk Left
-145

/ L\ Marker Delta
345 el NAWA
Ay A =

-44.5

Mkr—CF
54.8

-64.5

Mkr—RefLvl

-T4.5

More
Center 2.430000 GHz Span 2.000 MHz 1of2
#Res BW 30 kHz #VBW 100 kHz Sweep 2.13 ms (32001 pts)

|M5G‘

‘STATUS |
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7.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

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 or greater.

The spectrum from 30 MHz to 25 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

Low Channel Band Edge

Agilent Spectrum Analyzer - Swept 54

T RF S0 6 DC SENSEINT ALIGMAUTO 08:12:59 AM Jun 20, 2013 Mark
Marker 3 2.395598000000 GHz | Tria: Free R #Avg Type: Log-Pwr TRACELTZ5 45 6 arker
PHO: Wid rig: Free Run ekl
|FGain:L'n:r® #Atten: 30 dB cerf EPEFE SelectMarker’
Ref Offset 10.5 dB MKkr3 2.395 598 GHz 3
1L%gBIdiv Ref 15.51 dBm -49.54 dBm
5451 1
449 ik} Normal

-14.8 / \
-2 / \
-34.8 fJ b.l

Delt.
445 '\f 2 rx \
_54.5'*‘-"‘k“ A . Pt el —ﬂ MWW et dutt] o
BhE FixedD)
T4
Center 2.40000 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 1.0 MHz offl
2.401 968 GHz 0.73 ¢Bm
2.400 000 GHz £0.81 dBm
2.395 598 GHz -49.54 dBm
Properties»
More
10f2
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Low Channel Spurious Emissions

UL EMC Test System

2d

20 Jun 2813

37741012

Antenna Port Conducted

Chamkerlain Groug Inc.
"1DoarSensor BT LE
TX, LowCh

Battery

35 @@

T Toee ‘ B 1= 1T

ZE5PEP

Freguemncy [MH=]
REN: FERK  18BK 1M ¢ Logd 2: 160025080 PERK 108k 1M/ Lagrud
Meter dBuVv Corrected
Test Reading to Reading

Marker No. Frequency dBuV Detector dBm CF dB dBm

1 46.102 43.26 | PK -107 10 -53.74

2 283.461 4341 | PK -107 10.2 -53.39

3 875.646 46.32 | PK -107 10.3 -50.38

4 2401.75 9541 | PK -107 10.5 -1.09

5 3892 52.34 | PK -107 10.7 -43.96

6 8107.75 51.28 | PK -107 11 -44.72

7 24085 54.81 | PK -107 12.5 -39.69
PK - Peak detector
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SPURIOUS EMISSIONS, MID CHANNEL

Middle Channel Spurious Emissions

UL EMC Test

System

28 Jun 2813

A8:12:13

Chamkerlain Groug Inc.
"DoorSensor BT LE
TX, MidCh

Battery 4

Antenna Port Conducted

Bl

T TpER

L ZEROP

30
Freguemncy [MH=]
Range [MHzJ Det  RBU UBW 7 Avd Range L[MH=zJ Det RBW  UBW / Avg Ty
1381888 PEAK 188k 1M / Logo 2:18088-Z25860 FEAK 188k 1M /S Log-FPuwr
Meter Corrected
Test Reading dBuVv Reading
Marker No. Frequency dBuV Detector | todBm | CFdB dBm
1 39.797 43.64 | PK -107 10.1 -53.26
2 117.979 43.82 | PK -107 10.1 -53.08
3 872.251 46.72 | PK -107 10.3 -49.98
4 2440 96.42 | PK -107 10.5 -0.08
5 3778.75 53.3 | PK -107 10.6 -43.1
6 10733.5 512 | PK -107 11.3 -44.5
7 24063.25 54.25 | PK -107 12.8 -39.95

PK - Peak detector
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SPURIOUS EMISSIONS, HIGH CHANNEL

High Channel Band Edge

Agilent Spectrum Analyzer - Swept 54

T RF s0q DO SENSEINT ALIGNAUTO  |0:43:36 Al 0,2013 Mark
Marker 3 2.489994000000 GHz | Tria: Free R #Avg Type: Log-Pwr TRT*‘\;;EE J 3456 arker
PNO: Wid tig: Free Run kA
IFGain:Llu\?wC) #Atten: 30 dB eT|F FPPPP SelectMarker'
o Offeot 105 dB MKr3 2.489 994 GHz 3
10 dBidiv. Ref 15.51 dBm -50.01 dBm
Log 1
551
.49 M Normal

-14.8 \
-24.8 [ \
-34.8 r/ L-\

Delt
445 / \\\; 2 3
e T I Pt St I ! N
B4 5 Fixed!]
45
Center 2.48350 GHz Span 20.00 MHz
[#Res BW 100 kHz #VBW 1.0 MHz Off
2.479 996 GHz 1.31 dBm
2.483 500 GHz 5261 dBm
2.489 994 GHz £0.01 dBm
Properties»
More
10f2
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High Channel Spurious Emissions

20 Jun 2813

A8 29:43

UL EMC Test System

Battery 4

Antenna Port Conducted

Chamkerlain Groug Inc.

"1DoarSensor BT LE

TX, HighCh

Bl

T TEER

L ZERP

30
Freguemncy [MH=]
Range [MHzJ Det  RBU UBW 7 Avd Range L[MH=zJ Det RBW  UBW / Avg Ty
1381888 PEAK 188k 1M / Logo 2:18088-Z25860 FEAK 188k 1M /S Log-FPuwr
Meter Corrected
Test Reading dBuV to Reading
Marker No. Frequency dBuV Detector dBm CF dB dBm
1 50.661 4313 | PK -107 10.1 -63.77
2 164.151 44.35 | PK -107 10.1 -52.55
3 873.512 47.66 | PK -107 10.3 -49.04
4 2479.75 95.87 | PK -107 10.5 -0.63
5 3799 51.83 | PK -107 10.7 -44.47
6 13637.5 52.28 | PK -107 114 -43.32
7 24062.5 54.77 | PK -107 12.8 -39.43

PK - Peak detector
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8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

IC RSS-210 Clause 2.6 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4:2003. The EUT
is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz (band-edge only) the resolution bandwidth is set to 1 MHz,
then the video bandwidth is set to 1 MHz for peak measurements and 3 kHz (pulse on-time is
400uS) for average measurements. There were no harmonics measured above 1GHz and
compliance is based on peak pre-scan data.

The spectrum from 30 MHz to 25 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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8.2. TXABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN THE 2.4 GHz
BAND
RESTRICTED BANDEDGE (DOOR OPEN, LOW CHANNEL, HORIZONTAL)

118 UL EMC Tes=t System 2 Aug 2813 13 . 26:89
EPFE‘imiﬁQPH Radiated Emissionmns
Echombar“loim Group Inc.
(== IBT LE Door Sensor 12
|LoCh Door Open Paosition 7
|bottery fal
RED: PK, GRN LimAe

E1%]

|Horizontaol

dBul/m

48

2. 375 =z 38 2. 485

CGEH=2

Freguenc
= ‘:;‘ Rev 8.5 12 Jun 2813

BandEdge HiCh Harizontal PK & AU.TST =

Peak 2.375 - 2.405MHz
Test Meter
Frequency Reading Path Factor | FS Level BandEdge
Marker No. (GHz) dBuV Detector AF dB/m dB dBuV/m PK Limit Margin (dB)
1 2.3784 27.85 | PK 21.8 4.24 53.89 74 -20.11
2 2.3873 284 | PK 21.8 4.43 54.63 74 -19.37
3 2.39 2791 | PK 21.8 4.48 54.19 74 -19.81
4 2.3951 27.66 | PK 21.8 4.43 53.89 | n/a n/a
5 2.4001 53.78 | PK 21.8 4.31 79.89 | n/a n/a
12 24019 71.37 | PK 21.8 4.26 9743 | nla n/a
Avearge 2.375 - 2.405MHz
Test Meter
Frequency Reading Path Factor | FS Level BandEdge
Marker No. (GHz) dBuV Detector AF dB/m dB dBuV/m AV Limit Margin (dB)
6 2.3785 14.37 | LinAv 21.8 4.24 40.41 54 -13.59
7 2.387 14.27 | LinAv 21.8 4.43 40.5 54 -13.5
8 2.3899 14.15 | LinAv 21.8 4.48 40.43 54 -13.57
9 2.3954 14.16 | LinAv 21.8 4.43 40.39 | n/a n/a
10 24 43.11 | LinAv 21.8 4.31 69.22 | nla n/a
11 2402 67.93 | LinAv 21.8 4.26 93.99 | n/a n/a
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RESTRICTED BANDEDGE (DOOR OPEN, LOW CHANNEL, VERTICAL)
1 1BLIL EMC Tes=t System 2 Aug 2813 13 42:88
%F’PE\ iminary Raodioted Emissions
Echombar“ lain Group Inc.
1B IBT LE Door Sensor
|LoCh Door Open Paosition
|bottery
= S . |Uertical RED: FPK, GRN: LinAU
5
STEN
£
~
=
>
s
-
1 2 e T
e e T e
2.375 =z 38 2. 485
Freguency CGH=2
BandEdge HiCh Harizontal PK & AU.TST = Rev 8.5 12 Jun 2813

Peak 2.375 - 2.405MHz

Test Meter
Frequency Reading Path Factor | FS Level BandEdge
Marker No. (GHz) dBuVv Detector AF dB/m dB dBuV/m PK Limit Margin (dB)

1 2.3776 28.57 | PK 21.8 4.21 54.58 74 -19.42
2 2.3842 27.85 | PK 21.8 4.38 54.03 74 -19.97
3 2.39 26.86 | PK 21.8 4.48 53.14 74 -20.86
4 2.4003 46.42 | PK 21.8 4.3 72.52 | nla n/a
5 2.4018 60.63 | PK 21.8 4.27 86.7 | nla n/a

Avearge 2.375 - 2.405MHz

Test Meter
Frequency Reading Path Factor | FS Level BandEdge
Marker No. (GHz) dBuV Detector AF dB/m dB dBuV/m AV Limit Margin (dB)
6 2.3774 1441 | PK 21.8 4.21 40.42 54 -13.58
7 2.3843 143 | PK 21.8 4.38 40.48 54 -13.52
8 2.39 1417 | PK 21.8 4.48 40.45 54 -13.55
9 2.4001 33.57 | PK 21.8 4.31 59.68 | n/a n/a
10 2402 57.06 | PK 21.8 4.26 83.12 | n/a n/a
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RESTRICTED BANDEDGE (DOOR OPEN (worst case), HIGH CHANNEL, HORIZONTAL)

118 UL EMC Test System 2 Aug 2813 13:1@2:49
E EPFB‘imiDQFH Radiated Emissiomns
Echombar“loim Graup Inc.
18e I A IBT LE Door Sensor
| |HiCh Door Open Paosition
| lbattery
=Y | S~ |Herizontal RED: PK, GRN: LinAlU

BoamdEdge FK Limit

dBul/m
)l
)

- = ux\éﬁWWNWMwvwﬂjiﬂwmﬂwf%waWMWMﬁgww
= .
18
G [ m e T =
T
P
2.4785 2.4885
) ) Freguemncy CESH=2
BandEdge HiCh Harizontal PK & AU.TST % Rev 8.5 12 Jun 2813
Peak 2.4785 - 2.4885MHz
Test Meter
Frequency Reading Path Factor | FS Level BandEdge
Marker No. (GHz) dBuV Detector | AF dB/m dB dBuV/m PK LimitdB | Margin (dB)
1 2.4801 71.88 | PK 22 3.77 97.65 | nla n/a
2 24835 32.99 | PK 221 3.77 58.86 74 -15.14
3 2.4836 33.09 | PK 221 3.77 58.96 74 -15.04
4 24843 27.73 | PK 221 3.77 53.6 74 -20.4
5 2.4859 284 | PK 221 3.77 54.27 74 -19.73
6 24882 2747 | PK 221 3.78 53.35 74 -20.65
Avearge 2.4785 - 2.4885MHz
Test Meter
Frequency Reading Path Factor | FS Level BandEdge
Marker No. (GHz) dBuV Detector | AF dB/m dB dBuV/m AV LimitdB | Margin (dB)
7 2.4801 71.03 | LinAV 22 3.77 96.8 | nla n/a
8 2.4831 31.38 | LinAV 22 3.77 57.15 | nla n/a
9 2.4835 25.82 | LinAV 221 3.77 51.69 54 -2.31
10 2.485 15.34 | LinAV 221 3.77 41.21 54 -12.79
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RESTRICTED BANDEDGE (DOOR OPEN (worst case), HIGH CHANNEL, VERTICAL)
11BI_IL EMC Tes=t System 2 Aug 2813 13:25:23
%F’PE\ iminary Raodioted Emissions
Echombar“loim Group Inc.
18e IBT LE Door Sensor
|HiCh Door Open Paosition
|eotter
=) NEUEF‘tiDD{l RED: PK, GRMN: LirmAuU
£
~
3
s
-
1 2
e e T
2. 4785 2.4885
Freguency CGH=2
¥ rnot saved * Rev 8.5 12 Jun 2813

Peak 2.4785 - 2.4885MHz
Test Meter
Frequency Reading Path Factor | FS Level BandEdge
Marker No. (GHz) dBuV Detector AF dB/m dB dBuV/m PK Limit Margin (dB)
1 24796 61.32 | PK 22 3.77 87.09 | n/a nfa
2 24803 61.32 | PK 22 3.77 87.09 | n/a nfa
3 24801 612 | PK 22 3.77 86.97 | n/a nfa
4 24835 2857 | PK 221 3.77 54.44 74 -19.56
5 24847 28.26 | PK 221 3.77 54.13 74 -19.87
6 24856 2824 | PK 221 3.77 54.11 74 -19.89
7 2487 2784 | PK 221 3.77 53.71 74 -20.29
Avearge 2.4785 - 2.4885MHz
Test Meter
Frequency Reading Path Factor | FS Level BandEdge
Marker No. (GHz) dBuV Detector AF dB/m dB dBuV/m AV Limit Margin (dB)
8 24835 17.53 | LinAv 221 3.77 434 54 -10.6
9 24835 17.39 | LinAv 221 3.77 43.26 54 -10.74
10 24869 14.69 | LinAv 221 3.77 40.56 54 -13.44
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HARMONICS AND SPURIOUS EMISSIONS

Door Opened, Low Channel

UL EMC Test System 18 Jun 2813

B934 .58

25886

e
FPreliminory Redioted Emissions
Chamber lain Group Inc
B8 1 DoorSensor BT LE
a LowCh, DDDr‘DpEnPDBitiDh
Battery
R RED: Horizontal GRN: Uertica
(515 il
Pl CFR 47 Port 15 Class B 3m
74
£
3
= B4
i
o
5 ——
il st e _—
)l-.\’-‘."""‘.“, ,\;ﬁlm;.,\‘tg‘l“g Pt m}“‘:d“, o 'J"r‘i“?","‘-i"‘\\\‘;"w‘""‘{ iy g i ; " (l ‘ "
b Ll ol iy
48 ' A o T
Mﬂ“ww%n%hWNW“'xw
[
38
24
1808 18BEE
Frequency [MH=]
File: 16Hz - 256Hz Trasnitter File (126Hz-256H= 1HT),TST

Based on peak pre-scan data all emissions are attenuated at least 6dB under the limit. Further

measurements were considered not required.
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Door Closed, Low Channel

18 Jun 2013

18:88:42

UL EMC Test System

DoorSensor

Bottery

Freliminory Roedioted Emissions

Chamber lain Group Inc

BT LE

LowCh, DoorClosedPosition

RED: Horizontal GRN: Uertica

dBull/m

G

25886

1884
Frequency L[MH=z]

File: 1GHz - 25GHz Trasmitter File (126Hz-256Hz fHT) . TST

Based on peak pre-scan data all emissions are attenuated at least 6dB under the limit. Further

measurements were considered not required.
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Door Opened, Middle Channel

18 Jun 2013 g8 1152

1E UL EMC Test System

Freliminory Roedioted Emissions
Chamber lain Group Inc
DoorSensor BT LE

MidCh, DDDFDthPDB ition

Bottery
RED: Horizontal GRN: Uertica

B0 e S S
: CFR 47 Port 15| Class B 3m

dBull/m

G "~ 25pep

1686

Frequency L[MH=z]

File: 1GHz - 25GHz Trasmitter File (126Hz-256Hz fHT) . TST

Based on peak pre-scan data all emissions are attenuated at least 6dB under the limit. Further
measurements were considered not required.
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Door Closed, Middle Channel

18 Jun 2013 g8 42 28

UL EMC Test System

Freliminory Roedioted Emissions

Chamber lain Group Inc
DoorSensor BT LE

MidCh, DoorClosedPosition
Bottery

RED: Horizontal GRN: Uertica

dBull/m

G "~ 25pep

1686

Frequency L[MH=z]

File: 1GHz - 25GHz Trasmitter File (126Hz-256Hz fHT) . TST

Based on peak pre-scan data all emissions are attenuated at least 6dB under the limit. Further
measurements were considered not required.
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Door Opened, High Channel

18 Jun 2013

11:de012

1E UL EMC Test System

DoorSensor

Bottery

Freliminory Roedioted Emissions

Chamber lain Group Inc

BT LE

Hi gh(}m DDDFDanEdPDa ition

RED: Horizontal GRN: Uertica

dBull/m

G

25886

1884
Frequency L[MH=z]

File: 1GHz - 25GHz Trasmitter File (126Hz-256Hz fHT) . TST

Based on peak pre-scan data all emissions are attenuated at least 6dB under the limit. Further

measurements were considered not required.
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Door Closed, High Channel

18 Jun 2013

12:23:18

1E UL EMC Test System

DoorSensor

Bottery

Freliminory Roedioted Emissions

Chamber lain Group Inc

BT LE

Hi gh(}m DoorClosedFosition

RED: Horizontal GRN: Uertica

dBull/m

G

25886

1884
Frequency L[MH=z]

File: 1GHz - 25GHz Trasmitter File (126Hz-256Hz fHT) . TST

Based on peak pre-scan data all emissions are attenuated at least 6dB under the limit. Further

measurements were considered not required.
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8.3. WORST-CASE BELOW 1 GHz
TX SPURIOUS EMISSIONS 30 TO 1000 MHz
158 UL EMC Test System 18 Jun 2413 146937
: : : L ERQdiated Emissions
Chamberlain Group Inc.
{|Doar3ensor BT LE
H TR Mid Channel
; ; : : oo ‘| Battery
[] % [ SEEEERRSRR— -~ --------- .- ------- .- ------ ------ .- RED: Horizontal GREN: Uerticaol
/2| S USSR SR S SN S St U U U SO U SO FOS S
b 66
]
]
E
r
» o8 I
g FCC Fart 15 Class A 1dm :
=) se— S e (
- FCG Fart 15 Closs B 10m : : : : : : L
T .~
15| 186 1980
Freguerncy [CMH=]
Range [MH=zJ Det REL UBW /' Avd Ronge [MHz] Det REL UBW /v Avg Ty
1 38-284 FPEAK 128k 1M 7 Log- 3:2868-1884 FPEAK 1 28k M/ Log-Fur
2 3B-2680 FEAK 128k 1M/ Log+q 4:2868-10E8 FEAK 128k M Log-Fur
RE 38-1888 MHz 18m.TST * Rev 9.5 17 Jun 2813

No emissions recorded.
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8.4. DIGITAL DEVICE BELOW 1 GHz and ABOVE 1GHz
SPURIOUS EMISSIONS 30 TO 1000 MHz
158 UL EMC Test System 18 Jun 2413 146937
: : : L ERQdiated Emissions
Chamberlain Group Inc.
{|Doar3ensor BT LE
H TR Mid Channel
; ; : : oo ‘| Battery
[] % [ SEEEERRSRR— -~ --------- .- ------- .- ------ ------ .- RED: Horizontal GREN: Uerticaol
/2| S USSR SR S SN S St U U U SO U SO FOS S
b 66
]
]
E
r
» o8 I
g FCC Fart 15 Class A 1dm :
=) se— S e (
- FCG Fart 15 Closs B 10m : : : : : : L
T .~
15| 186 1980
Freguerncy [CMH=]
Range [MH=zJ Det REL UBW /' Avd Ronge [MHz] Det REL UBW /v Avg Ty
1 38-284 FPEAK 128k 1M 7 Log- 3:2868-1884 FPEAK 1 28k M/ Log-Fur
2 3B-2680 FEAK 128k 1M/ Log+q 4:2868-10E8 FEAK 128k M Log-Fur
RE 38-1888 MHz 18m.TST * Rev 9.5 17 Jun 2813

No emissions recorded below and above 1GHz.
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9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2

Frequency of Emission (MHz)

Conducted Limit (dBuV)

0.15-0.5
0.5-5

5-30

uasi-peak Average
66 to 56 56 to di
Rl 46
Gl S0

Decreases with the loganthm o

TEST PROCEDURE

ANSI| C63.4

RESULTS

f the frequency.

The device does not have provisions to connect to AC mains therefore this test is not required.
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10. SETUP PHOTOS

Radiated Spurious Emissions above 1GHz
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Radiated Emissions Door Open Position
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Radiated Emissions Door Closed Position
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Antenna Port Measurements

Page 47 of 48

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 Verification Services Inc.



REPORT NO: 13N15223 Order NO. 10015307 DATE: July 19, 2013
Rev1l

END OF REPORT
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