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Laboratory Introduction

Vista Labs is an A2LA accredited 17025 compliant regulatory compliance testing laboratories (Cert. number: 4848-
01) strategically located in Orange County, providing services in the electrical and telecommunication industries.
Vista labs is also recognized testing facility for Australia (ACMA), Chinese Taipei (BSMI), Chinese Taipei (NCC), Hong
Kong (OFCA), Israel (MOC), Korea (RRA), Singapore (IMDA), Vietnam (MIC), etc.

Our comprehensive testing services include safety testing, EMC emission and susceptibility testing, RF and wireless
testing (including DFS).
As your partner, Vista investigates appropriate test standards, develops test plans, performs troubleshooting &

failure analysis, reviews documentation, and provides test reports for a complete compliance testing and
certification package.
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Accredited Laboratory
PR

VISTA LABORATORIES, INC.

San Clemente, CA
tor technical competencs in the field of

Electrical Testing

This is in ‘with the i ISO/IEC 17025:2005
General requir for the of testing and i This i
technical competence for a defined scope and the ion of & y quality ger system

[refer to joint ISO-ILAG-IAF Communiqué dated April 2017).

Presented this 214 day of June 2018.

\
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u President ana CEG
Ao T For the Accreditation Council
) Cerlificate Number 4842.01
Valid to Juty 31, 2020
For the fests to which this aocredifalion apples, please refer to the laboratory's Elscical Scope of Accreditation

17025 Product Testing Accreditation Certificate

Accredited Product Certification Body

VISTA LABORATORIES, INC.

San Clemente, CA

This product certification body is accredited in accordance with the recognized International Standard
ISO/IEC 17065:2012 Requirements for bodies certifying products, processes and services. This product certification body
also meets the A2LA R308 - Specific Requirements — ISO-IEC 17065 - Telecommunication Certification Body Accreditation
Program and R322 - Specific Requirements — Nofified Body itati i This iitation
technical for a defined scope and the operation of a management system.

Presented this 13 day of October 2018.

President and CEO

For the Accreditation Council
Certificate Number 4848.02
Valid fo July 31, 2020
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REVISION HISTORY

Revision Issue Date Description Note
Original 09/13/2019 Original release N/A
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1 General Information

11  Applicant

Applicant: Nortek Security & Control LLC
Applicant address: 5919 Sea Otter Place, Carlsbad, CA 92010 USA
Manufacturer: Nortek Security & Control LLC
Manufacturer Address: 5919 Sea Otter Place, Carlsbad, CA 92010 USA

1.2 Product information

Product Name Garage Door Opener Remote Command Transceiver with TILT Sensor
Model Number GDOOBLE-1

Serial Number N/A

Frequency Band 2.4GHz BLE: 2402-2480MHz

Type of modulation BLE: GFSK

Equipment Class/ Category DTS

Maximum output power BLE: 5.012 dBm

Antenna Information BLE: Internal antenna, 2.1 dBi Gain.
Clock Frequencies N/A

Port/Connectors Charging interface

Input Power 12VDC, 1.0A

Power Adapter Manu/Model  ZBPower / ZB-H120010A-K

Power Adapter SN N/A

Hardware version N/A

Software version N/A

Simultaneous Transmission N/A

Additional Info N/A

1.3 Test standard and method

47CFR Part 15.247: 2019
Test standard RSS-247 Issue 2.0: Feb 2017
RSS-Gen Issue 5: Apr 2018
RSS-Gen Issue 5: Apr 2018
Test method ANSI C63.10: 2013
558074 D01 15.247 Meas Guidance v05r02

1.4 Test Purpose and statement

The purpose of this test report is intended to demonstrate the compliance of product listed in section 1.2,
received from company listed in section 1.1, to the requirements of standard and method listed in section 1.3.
Based on our test results, we conclude that the product tested complies with the requirements of the

standards indicated.
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2 Test site information

Lab performing tests Vista Laboratories
Lab Address 1261 Puerta Del Sol, San Clemente, CA 92673 USA
Phone Number +1(949) 393-1123
Website www. Vista-compliance.com
Test condition Test Engineer Test Environment Test Date
RF conducted Bruce Lee 23.5°C / 58.2%/996 mbar 09/04/2019 — 09/13/2019
Radiated Bruce Lee 23.5°C / 58.2%/996 mbar 09/04/2019 - 09/13/2019

3 Modification of EUT

The EUT is an engineering test sample loaded with RF test firmware specifically designed to support the RF
TX/RX measurement in different aspects. No modification on the hardware.

4 Test configuration and operation

41 EUT test configuration

EUT is powered by external power supply. For RF conducted measurement, the original antenna is bypassed
and the antenna port is connected to spectrum analyzer for measurement. The test command is used to set
EUT to different transmission mode test channel, data rate, etc.

4.2 EUT test mode

Radio Channel Frequency (MHz) Data Rate
BLE 0 2402 250Kbps
BLE 19 2440 250Kbps
BLE 39 2480 250Kbps
BLE 0 2402 2Mbps
BLE 19 2440 2Mbps
BLE 39 2480 2Mbps
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4.3 Supporting Equipment
Index Description Model S/N Brand Remark
1 Laptop G752V FONOCY758592398 ASUS With test software
2 AC/DC adapter ADP-180MB N/A ASUS -

4.4 EUT setup diagram

AC/DC J—
adapter EUT

4.5 EUT operation

EUT is pre-installed with test firmware. The test software on laptop is used to send the command to EUT to
enable the continuous transmission at different channel and mode.

4.6 Test software

Index Description Remark
1 EMISoft Vasona 6.0049 EMC/Spurious emission test software used during testing
2 Teraterm.exe Send command to EUT to enter different test mode
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5 EUT and test setup pictures

51 EUT pictures
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EUT Top View EUT Bottom View
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EUT Front View EUT Rear View
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EUT Left Side View EUT Right Side View
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Power Adapter Top View Power Adapter Rear View
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5.2 EUT test setup pictures

AC Line Conducted Emission setup — Rear
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Radiated Emissions Below 1GHz setup — Front

Radiated Emissions Below 1GHz setup — Rear
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Radiated Emissions Above 1GHz setup — Rear
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6 Test Summary

Page 13 of

FCC Rules ISED Rules Test Item Section = Verdict
§15.203 - Antenna Requirement 8.1 Pass
§15.247 (a)(2) RSS-247 §5.2 DTS (6 dB) Channel Bandwidth 8.2 Pass
- RSS-Gen §6.7 Occupied Bandwidth 8.3 N/A
§15.247(b)(3) RSS-247 §5.4 Conducted Maximum Output Power 8.4 Pass
§15.247(e) RSS-247 §5.2 Power Spectral Density 8.5 Pass
§15.247(d) RSS-247 §5.5 Conducted Band-Edge & Unwanted Emissions 8.6 Pass
§15.205, §15.209, Radiated Emissions & Unwanted Emissions
§15.247(d) RS5-24785.5 into Restricted Frequency Bands 8.7 Pass
- RSS-Gen §7.3 Receiver Spurious Emission N/A N/A 1)
§15.207 (a) RSS-Gen §8.8 AC Power Line Conducted Emissions 8.8 Pass
Note:

1) Testing covered the receive mode, and receiver spurious emissions are considered to be the same as

transmitter.
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7 Uncertainty of Measurement

Test item Measurement Uncertainty (dB)
RF Output Power (Conducted) +1.2 dB
Power Spectral Density +0.9 dB
Unwanted Emission (conducted) +2.6 dB
Occupied Channel Bandwidth 5%
Radiated Emission (9KHz-30MHz) +3.5dB
Radiated Emission (30MHz-1GHz) 4.6 dB
Radiated Emission (1-18GHz) +4.9 dB
Radiated Emission (18-40GHz) +3.5dB

v

Vista Labs
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8 Test summary and result

8.1 Antenna Requirement

Wy

\N

)

8.1.1 Requirement

Per § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that furnished by
the responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the provisions of this section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

8.1.2 Result

Analysis:

- EUT has one internal PCB trace antenna which is printed on the main PCB. It's not removable.

Conclusion:

- EUT complies with antenna requirement in § 15.203.
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8.2 DTS (6 dB) Bandwidth

8.2.1

8.2.2

8.2.3

Requirement

§ 15.247 (a)(2), RSS-247 §5.2
Systems using digital modulation techniques may operate in the 902-928MHz, 2400-2483.5MHz,
and 5725-5850MHz bands. The minimum 6 dB bandwidth shall be at least 500 KHz.

Test setup
Att t oo
enuator
EUT /Splitter I:> - O
(o]
Test Procedure

According to section 8.2, option 2, in KDB 558074 D01 DTS Meas Guidance v05r02 and subclause
11.8 of ANSI C63.10-2013:

The automatic bandwidth measurement capability of an instrument may be employed using the X
dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz,
VBW 2 3 x RBW, peak detector with maximum hold) is implemented by the instrumentation
function. When using this capability, care shall be taken so that the bandwidth measurement is not
influenced by any intermediate power nulls in the fundamental emission that might be > 6 dB.

1. Set RBW =100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.
3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Use automatic bandwidth measurement capability on instrument to obtain BW result.
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8.2.4 Test Result

v

Vista Labs

Mode/
Bandwidth

BLE
BLE
BLE
BLE
BLE
BLE

Frequency (MHz) Data rate
2402 250Kbps
2440 250Kbps
2480 250Kbps
2402 2Mbps
2440 2Mbps
2480 2Mbps
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Measured Minimum
Bandwidth Bandwidth Result
(KHz) (KHz)
701.3 500 Pass
725.0 500 Pass
727.9 500 Pass
1197 500 Pass
1125 500 Pass
1313 500 Pass
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8.2.5 Test Plots

Center Freq: 2.402000000 GHz Radia Std: None

TraceiDetector
' Trig: Free Run AvglHald>10M0
B

" dArten: 12 d Radio D

Center Freq; 2.402000000 GHz
o Trig:Free Run
WIFGainLuw *_ #ATten:

AvglHald>10M0
HIFGain:Luwr

Ref 10.00 dBm Ref 10.00 dBm

Span 5 MHz|

Center 2.402 GHz
Sweep 1ms

#Res BW 100 kHz #VBW 300 kHz

Center 2.402 GHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power

Occupied Bandwidth Total Power
1.0892 MHz 2.0934 MHz
Transmit Freq Error 65.478 kHz OBW Power 99.00 %

67.625 kHz OBW Power 99.00 %
1.197 MHz xdB -6.00 dB

Transmit Freq Error
xdB 6.00 dB x dB Bandwidth

x dB Bandwidth 701.3 kHz

BLE-6 dB BW-Low-250Kbps

Agilent Spectrum Anslyzer - Occupied IW Agilent Spectrum Anslyzer - Occupied IW
T E I A 15AM — o E I 29,22 4M 520, 2035
300. Cantar Freq: 2440000000 GHz X dB -6. r Freq: 2440000000 GHz Radio Std: None
VBW 30000 KHz ¥ Trig: Frae Run AvglHold>10H0 xdB -6.00d8 S Trig: Frae Run AvglHold>10H0
NIFGain:Low #Atten: 12 dB Radio D

WFGainLow *_ #Atten: 12 B

Ref 10.00 dBm Ref 10.00 dBm

Span 5 MHz, Span 5 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms #Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power

Occupied Bandwidth Total Power
1.0888 MHz 2.0847 MHz
Transmit Freq Error 74,669 kHz OBW Power 99.00 %

69.311 kHz OBW Power 99.00 %
1.250 MHz xdB -6.00 dB

Transmit Freq Error
6.00 dB x dB Bandwidth

x dB Bandwidth 725.0 kHz xdB

BLE-6 dB BW-Mid-250Kbps

Agilont Spoctrum Anaiyzer - Dccupied W
mn . S DB AN Peak Search . S Peak Search
X 0 Canter Fraq: 2480000000 GHz Radio Std: Nona Canter Fraq: 2480000000 GHz
Center Frog 2430000000 CHz ¥ Trig: Free Run AvglHold> 1010 W Trig: Frae Run AvglHold> 1010
Radio Device: BTS NIFGain:Low #Atten: 12 dB

WFGainLow *_ #Atten: 12 B
Ref 10.00 dBm Ref 10.00 dBm

Span 5 MHz,

Sweep 1ms

Span 5 MHz,
#VBW 300 kHz

Sweep 1ms #Res BW 100 kHz

#VBW 300 kHz
Total Power

Res BW 100 kHz
Occupied Bandwidth Total Power Occupied Bandwidth

1.0854 MHz 2.0677 MHz

Transmit Freq Error 70.279 kHz 70.772 kHz OBW Power 99.00 %

x dB Bandwidth 727.9 kHz -6.00 dB

Transmit Freq Error

OBW Power 99.00 %
x dB Bandwidth 1.313 MHz xdB

xdB -6.00 dB

BLE-6 dB BW-High-2Mbps

BLE-6 dB BW-High-250Kbps
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8.3 Occupied Bandwidth (99%)

8.3.1

8.3.2

8.3.3

Requirement
RSS-Gen §6.7

The occupied bandwidth or the “99% emission bandwidth” is defined as the frequency range
between two points, one above and the other below the carrier frequency, within which 99% of the
total transmitted power of the fundamental transmitted emission is contained. The occupied
bandwidth shall be reported for all equipment in addition to the specified bandwidth required in
the applicable RSSs.

Test setup

EUT :> Attenuator :> -%ﬂ
00

/Splitter

Test Procedure
According to section RSS-Gen §6.7

The automatic bandwidth measurement capability of an instrument may be employed using the X
dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz,
VBW 2 3 x RBW, peak detector with maximum hold) is implemented by the instrumentation
function. When using this capability, care shall be taken so that the bandwidth measurement is not
influenced by any intermediate power nulls in the fundamental emission that might be > 6 dB.

. Set RBW = 1% to 5% of the actual occupied BW.

. Set the video bandwidth (VBW) = 3 x RBW.

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Span = large enough to capture all products of the modulation process

. Allow the trace to stabilize.

o N O U A W N R,

. Use automatic bandwidth measurement capability on instrument to obtain BW result.
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8.3.4 Test Result

v

Vista Labs

Mode/
Bandwidth

BLE
BLE
BLE
BLE
BLE
BLE

Frequency (MHz) Data rate
2402 250Kbps
2440 250Kbps
2480 250Kbps
2402 2Mbps
2440 2Mbps
2480 2Mbps

Electromagnetic Compatibility
Radio Frequency

Product Certification
International Approval

ie\r\i///”’—;_
%7y (AccREDITED)
/"4,,‘:;\‘\“\*\ Testing Cert #4848-01

Measured 99% .

OBW (KHz) Limit (KHz) Result
1089.2 N/A N/A
1088.8 N/A N/A
1085.4 N/A N/A
2093.4 N/A N/A
2084.7 N/A N/A
2067.7 N/A N/A

1261 Puerta Del Sol
San Clemente, CA, 92673
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8.4 Maximum Output Power

8.4.1

8.4.2

8.4.3

Requirement
§ 15.247 (b)(3), RSS-247 §5.4

or systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: the maximum output power is 1 Watt.

If transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.

Test setup
Attenuat e
enuator
EUT /Splitter :> - OfH
00
Test Procedure

For BLE, power measurement is according to subclause 11.9.1.1 of ANSI C63.10-2013:
1. Set the RBW 2 DTS bandwidth

2. Set VBW >3 X RBW.

2. Set SPAN = 3 X RBW.

3. Sweep time = auto couple.

4. Detector = peak.

5. Trace mode = max hold

6. Allow trace to fully stabilize.

7. Use peak marker function to determine the peak amplitude level.
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8.4.4 Test Result

Conducted Output Power

Mode/

Frequency

Bandwidth

BLE
BLE
BLE
BLE
BLE
BLE

Max e.i.r.p

Radio

BLE

v

Vista Labs
TEST + CERTIFY + COMPLY

Data rate

250Kbps

250Kbps

250Kbps
2Mbps
2Mbps
2Mbps

2402
2440
2480
2402
2440
2480

Frequency

Electromagnetic Compatibility
Radio Frequency

(MHz)

Test

(MHz)

2402
2440
2480
2402
2440
2480

Data rate

250Kbps

250Kbps

250Kbps
2Mbps
2Mbps
2Mbps

Measured
Output

Power
(dBm)
5.012
4.043
3.519
5.005
4.060
3.534

Product Certification
International Approval

AL
\w\lng

,
~

7

0

e\“)‘ ("l
Ul A

7

NN

‘s,

Measured
Output Power Max Output
(dBm) Power (dBm)
5.012 30
4.043 30
3.519 30
5.005 30
4.060 30
3.534 30
Antenna Max e.i.r. A
Gain (dBi)  (dBm) P Limit
2.1 7.112 36
2.1 6.143 36
2.1 5.619 36
2.1 7.105 36
2.1 6.160 36
2.1 5.634 36

|ACCREDITED|

ol "\“\\‘ Testing Cert #4848-01

Result

Pass
Pass
Pass
Pass
Pass
Pass

Result

Pass
Pass
Pass
Pass
Pass
Pass

1261 Puerta Del Sol
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8.4.5 Test Plots

Atlent Spactrum Analyzer - Swept A
Avg Type: Log-Pwr

AL o g
Span 10.0000000 MHz AvglHold:» 100100

ant e Trig:Free Run
Low "~ #Amen: 12 dB

Ref Offset 115 dB
Ref 13.50 dBm

Alert |
[Time & Temp]

Center 2.402000 GHz Span 10.00 MHz
Sweep 1.000 ms {1001 pts)

#Res BW 3.0 MHz #VBW 8.0 MHz

Garage Door Opener Remote Command

Sy,

N
——

I}
e,

:

|\\‘\\\

PR N
%, /7~ |ACCREDITED
“h, ,fl-:\‘\\\‘ Testing Cert #4848-01

Atlent Spactrum Analyzer - Swept A
Avg Type: Log-Pwr Peak Search
Trig: Free R AvglHold> 100/100

gaman: 12 dB

Ref Offset 115 dB
Ref 13.50 dBm

Next Pk Right]

Center 2.402000 GHz Span 10.00 MHz
Sweep 1.000 ms {1001 pts)

#Res BW 3.0 MHz #VBW 8.0 MHz

BLE-PWR-Low-250Kbps

Agilent Spectrum Analyzer - Swept SA

R 0 g
Marker 1 2.439950000000 GHz

THO: Fast g Trig:Free Run
IFGainLow  #Amen: 12 dB

Avg Type: Log-Pwr
AvglHold> 100/100

Ref Offset 115 dB
Ref 13.50 dBm

Next Pk Right]

Span 10.00 MHz
Sweep 1.000 ms {1001 pts)

Center 2.440000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

Agilent Spectrum Analyzer - Swept SA

R 0 g
Marker 1 2.439620000000 GHz

THO: Fast g Trig:Free Run
IFGainLow  #Amen: 12 dB

Avg Type: Log-Pwr Peak Search
AvglHold> 100/100

Ref Offset 115 dB
Ref 13.50 dBm

Next Pk Right]

Center 2.440000 GHz Span 10.00 MHz
Sweep 1.000 ms {1001 pts)

#Res BW 3.0 MHz #VBW 8.0 MHz

BLE-PWR-Mid-250Kbps

Agilent Spectrum Anslyzer - Swopt 5A
"L
Avg Typa: Log-Pur Peak Search
Trig: Free Run AwglHold> 100100

Marker 1 2.480010000000 GHz
4 #Atten: 12 dB

ast Ly
IFGainiLow

Ref Offset 115 dB
Ref 13.50 dBm

Center 2.480000 GHz Span 10.00 MHz
Sweep 1,000 ms (1001 pts)

#Res BW 3.0 MHz #VBW 8.0 MHz

Agilent Spectrum Ansiyzer - Smept SA
- g Cognd Peak Search

arke .4 ) z A
Marker 2 24 79730000000 GH: Trig: Free Run AvaHad> 100100

Ref Offset 115 dB
Ref 13.50 dBm

Center 2.480000 GHz Span 10.00 MHz
Sweep 1,000 ms (1001 pts)

#Res BW 3.0 MHz #VBW 8.0 MHz

BLE-PWR-High-250Kbps

BLE-PWR-High-2Mbps

Electromagnetic Compati
Radio Frequency
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8.5 Power Spectral Density

8.5.1

8.5.2

8.5.3

Requirement
§ 15.247 (e), RSS-247 §5.2

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output
power is used to determine the power spectral density.

Test setup
Attenuat e
enuator
EUT /Splitter |:> - OfH
00
Test Procedure

For BLE, PSD measurement is according to section 8.4 in KDB 558074 D01 DTS Meas Guidance
v05r02 and subclause 11.10.2 PKPSD of ANSI C63.10-2013:

Set analyser centre frequency to DTS channel centre frequency.
Set the span to 1.5 X DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.

Set the VBW 2 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

A T L S R o

Use the peak marker function to determine the maximum amplitude level within the RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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8.5.4 Test Result

v

Vista Labs

Mode/
Bandwidth

BLE
BLE
BLE
BLE
BLE
BLE

Frequency
(MHz)

2402
2440
2480
2402
2440
2480

Electromagnetic Compatibility
Radio Frequency

Data rate

250Kbps

250Kbps

250Kbps
2Mbps
2Mbps
2Mbps

Product Certification

International Approval

Wy
N 0
‘\\\\ 74

NP
il‘:\\\-:—__// =
=
NS
’f;"nht\“\\
Measured PSD Max PSD
(dBm/3KHz) (dBm/3KHz)
-1.090 8
-2.031 8
-2.575 8
-10.417 8
-12.291 8
-11.963 8

|ACCREDITED|
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Result

Pass
Pass
Pass
Pass
Pass
Pass
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8.5.5 Test Plots

Agilent Spectrum Analyzer - Swept SA

AL h 2
Marker 1 2.401820000000 GHz
PHI

0: Wide |
IFGain:Low

Avg Type: Log-Pwr Peak Search
Trig:Free Run AvglHold: 26100

" gamen: 12 4B
Ref Offset 115 dB
Ref 11,50 dBm

Next Pk Right]

M“"l-"\‘JH».

-.’r“ld ’
', w.nrf*-.m """"‘f""'f""ﬂ

..-,,J.dw-n"*"

il

Span 10.00 MHz

Center 2.402000 GHz
Sweep 1.054 s (1001 pts)

#Res BW 3.0 kHz #VBW 10 kHz

N2

Garage Door Opener Remote Command il\.____/

Agilent Spectrum Analyzer - Swept SA

AL h 2
Marker 1 2.402270000000 GHz
PHI

Ref Offset 115 dB
Ref 11.50 dBm

iy

Center 2.402000 GHz
#Res BW 3.0 kHz

0: Wide Ly
IFGain:low  #Amen: 12 dB

#VBW 10 kHz

Page 26 of
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Avg Type: Log-Pwr Peak Search

Trig: Free Run AvglHold: 5100

Next Pk Right]

Y

e
l“’l‘f'w'n‘,qlwwl,‘w N

Span 10.00 MHz
Sweep 1.054 s (1001 pts)

BLE-PSD-Low-250Kbps

Agilent Spectrum Analyzer - Swept SA

AL h 2
Marker 1 2.439820000000 GHz
PHI

0: Wide Ly
IFGain:Low

Avg Type: Log-Pwr Peak Search
AvglHold: 31100

Ref Offset 115 dB
Ref 11.50 dBm

Next Pk Right]

it
M‘Mﬂ'fl_‘N'.l‘{"ﬂnln\'mt“l‘“mw f

Span 10.00 MHz

Center 2.440000 GHz
Sweep 1.054 s (1001 pts)

#Res BW 3.0 kHz #VBW 10 kHz

Agilent Spectrum Analyzer - Swept SA

AL h 2
Marker 1 2.440150000000 GHz
P

Ref Offset 115 dB
Ref 11.50 dBm

I#ll:rt:-\t\-l,»l-*‘-"L’H-“ﬁw u

Center 2.440000 GHz
#Res BW 3.0 kHz

HO: Wide Ly
IFGain:low  #Amen: 12 dB

Avg Type: Log-Pwr Peak Search

Trig: Free Run AvglHold: 31100

Next Pk Right]

UL
" "
rﬁ’f‘ '1\}1‘&

ﬂr %
1"“"«\-
Wl

Span 10.00 MHz

#VBW 10 kHz Sweep 1.054 s (1001 pts),

Agilent Spectrum Anslyzer - Swopt 5A
"L
Avg Typs: Log-Pur Peak Search

Marker 1 2.480320000000 wma i AvgiHold: 41100

IFGain:Low

S Trig:Free Run
#Atten: 12 dB

Ref Offset 115 dB
Ref 11.50 dBm

o
H*,”',‘.“*...‘L%.rﬁ.i‘fl i (m‘,‘-‘""“""J.-‘Nhhl-\h*,wh

Span 10.00 MHz
Sweep 1.054 5 (1001 pts)

Center 2.480000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Agilent Spoctrum Analyzer - Swept SA

AL &
Marker 1 2.480030000000 GHz
PHO:

Ref Offset 115 dB
Ref 11.50 dBm

e
mm-i‘-‘1la‘\"ﬂ’|'ﬂ""~"‘m

Center 2.480000 GHz
#Res BW 3.0 kHz

IFGain:Low

Avg Typs: Log-Pur Peak Search

Trig: Free Run AvglHold: 41100

@iten: 12 d8

i
A
11; P W
":f-‘ﬁ«,(._w‘_.,MM

Span 10.00 MHz
Sweep 1.054 5 (1001 pts)

#VBW 10 kHz

BLE-PSD-High-250Kbps

BLE-PSD-High-2Mbps
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8.6 Conducted Band-Edge & Unwanted Emissions Measurement

8.6.1

8.6.2

8.6.3

8.6.4

Requirement
§ 15.247 (d), RSS-247 §5.5

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.

Test setup
==
Attenuator
EUT I:> /Splitter I:> - %i}ﬂ
Test Procedure

According to section 8.5 Emission level measurement, in KDB 558074 D01 DTS Meas Guidance
v05r02 and subclause 11.11.3 in ANSI C63.10-2013:

. Set the centre frequency and span to encompass frequency range to be measured.
. Set the RBW = 100 kHz.
. Set the VBW > 3 X RBW.

. Detector = peak.

. Trace mode = max hold.

1
2
3
4
5. Sweep time = auto couple.
6
7. Allow trace to fully stabilize.
8

. Use the peak marker function to determine the maximum amplitude level.

Test Result

See test plots
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8.6.5 Test Plots

Agilent Spoctrum Analyzer - Swept SA
M nL E

Marker 1 A 2.070000000 MHz
PNO: Wide

Ref Offset 115 dB
Ref 11.50 dBm

er 2.400000 GHz
BW 100 kHz

o
IFGainL ow

#VBW 300 kHz

NSC-19081521-LC-FCC-IC-BLE

Garage Door Opener Remote Command ——

Transceiver with TILT Sensor
GDOOBLE-1

Avg Type: Log-Pur
¥ Trig: Frae Run AvglHold>100/100
#Atten: 12 dB

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

07 WHz] ()
00 00 GHz |

FINCTON | FUNCTION WD i
49914 dB|
48,180 dBm

Tooms

Next Pk Right|

Agilent Spoctrum Analyzer - Swept SA
M nL E

Marker 1 A -3.430000000 MHz
PNG: Wide

o
IFGainL ow

Ref Offset 115 dB
Ref 11.50 dBm

)

ACCREDITED
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¥ Trig: Frae Run

aAtten: 12 dB

Next Pk Right|

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

FUNCTION  FUNCTION wIDTH

Tooms

BLE-Ba

nd Edge-Low-250Kbps

BLE-Band Edge-High-250Kbps

T —y
-

T

Marker 1 A 2.060000000 MHz
PHO: Wide

IFGainL ow

Ref Offset 115 dB

Ref 11.50 dBm

Center 2.400000 GHz
#Res BW 100 kHz

o Trig:Free Run

#VBW 300 kHz

Avg Type: Log-Pwr
AvglHold> 1007100
#hrten: 12 &B

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

WA MOOE THC SCL
A2 [ 1]t [(8) WHz|(8)
T 00 00 GHz |

FUNCTION — AUNCTION wIDTH FURCTION WALUE &

Tooms

Next Pk Right

Marker Delta

T —y
T
Marker 1 A -3.450000000 MHz
PNO: Wide
IFGainL ow
Ref Offset 115 dB
Ref 11.50 dBi

L]

Center 2.483500 GHz

Res BW 100 kHz #VBW

]

Trig: Free Run
#hrten: 12 4B

300 kHz

Avg Type: Log-Pwr
AvglHold> 1007100

Next Pk Right

Marker Delta

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

e 0E TR SO
2 [ 1] f (&)
£l

ZBoaunmnwns

53,410 dB |

51,707 dBm |

FUNCTION — AUNCTION wIDTH FURCTION WALUE &

[

BLE-Band Edge-Low-2Mbps

BLE-Band Edge-High-2Mbps
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Agilent Spoctrum Analyzer - Swept SA
D E

Peak Search

Marker 1 2.402929357214 GHz
PHO:

Avg Ty
et AvglHold: 3100
IFGainL ow

¥ Trig: Frae Run
#Atten: 12 dB

Ref Offset 115 dB
Ref 11.50 dBm
‘1

Next Pk Right|

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (11000 pts)

MEF 00E| TAC SO o T i S
i1t

Mkr—Ref Lvi

Garage Door Opener Remote Command

\‘\\\\‘!llll’“,/l(

ACCREDITED
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Agilent Spoctrum Analyzer - Swept SA
D E

Avg Type: Log-Pur
AvglHold: 3100

Marker 1 2.402929357214 GHz
PHO:

Sras L TrigFreeRun
IFGainL ow

aAtten: 12 dB

Ref Offset 115 dB
Ref 11.50 dBm

[

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (11000 pts)

MEF 00E| TAC SO o T G =

2Bvaunonwns

al

Mkr—Ref Lvi

Page 29 of

Peak Search

Next Pk Right|

Agilent Spoctrum Analyzer - Swept SA
D E

Avg Type: Log-Pur

Marker 1 2.440707337031 AvglHold: 510D

Sras L TrigFreeRun
IFGainL ow

aAtten: 12 dB

Ref Offset 115 dB
Ref 11.50 dBm

§

e ad

Start 30 MHz
#Res BW 100 kHz

MEF 00E| TAC SO

#VBW 300 kHz

Agilent Spoctrum Analyzer - Swept SA
D E

. 44070733703 Avg Type: Log-Par
Marker 1 2.440707337031 AvaHoTE 30

Sras L TrigFreeRun
IFGainL ow

#Atten: 12 4B
Ref Offset 115 dB

Ref 11.50 dBm

#1

("
Start 30 MHz
#Res BW 100 kHz

Stop 26.00 GHz

#VBW 300 kHz Sweep 2.482 s (11000 pts]

Mkr—Ref Lvi

Peak Search

Next Pk Right|

Agilent Spoctrum Analyrer - Swept SA

D -
P TTpei Loy Fi Peak Search

Marker 1 2.480846440586 F" e o A:;Hm?m‘g r

IFGainLow | #Atten: 12 4B

Ref Offset 115 dB
Ref 11.50 dBm
‘1
Next Pk Right|

‘Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

MER WODE TAC 50
1

Tows

hgilent Spoctrum Analyzer - Swept SA

- ] 11:51:26.AM
E . 5! Aug Type: Log-Pwr ™

Marker 1 2.480846440586 M i Frec un G

IFGainlow _ #Aten: 12 B

Ref Offset 115 dB

Ref 11.50 dBm

‘1

Stop 26.00 GHz,
#VBW 300 kHz

Mkr—RefLvl

Peak Search

Next Pk Right|
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8.7 Radiated Band-Edge & Spurious Emissions into Restricted Frequency Bands

8.7.1 Requirement
§ 15.247 (d), RSS-247 §5.5

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, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB.

Attenuation below the general limits specified in §15.209(a) and RSS-Gen 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)).

Frequency range (MHz) Field Strength (uV/m)
0.009~0.490 2400/F(KHz)
0.490~1.705 24000/F(KHz)

1.705~30.0 30
30-88 100
88 -216 150
216 960 200
Above 960 500

8.7.2 Test setup

Radiated emissions test setup 9KHz - 30MHz

Loop
Antenna

3 meter

m

0.8m

Ground Plane
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Radiated emissions test setup 30 MHz - 1 GHz

|
Im ~ LRl |- -

EUT I:

- -/; --- |

80cm 1-4m

: Turn table = Non condueting Ground Plane

Coaxial Cable

Radiated emissions test setup above 1 GHz

=

EUT

ERTITIDNR, g

Z_ RF Ahsorhers

Turn table

Coaxial Cable
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8.7.3 Test Procedure

According to section 8.6 in KDB 558074 D01 DTS Meas Guidance v05r02 and subclause 11.12.2.7
Radiated spurious emission measurements in ANSI C62.10-2013 as well as the procedures for
maximizing and measuring radiated emissions that are described in ANSI C63.10 was followed.
Boresight antenna mast was used during the scanning to point to EUT to maximize the emission.
The process will be repeated in 3 EUT orientations.

v

Vista Labs

The EUT was switched on and allowed to warm up to its normal operating condition.

The test was carried out at the selected frequency points obtained from the EUT
characterization. Maximization of the emissions, was carried out by rotating the EUT, changing
the antenna polarization, and adjusting the antenna height in the following manner:

a. Vertical or horizontal polarization (whichever gave the higher emission level over a full
rotation of the EUT) was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.
c. Finally, the antenna height was adjusted to the height that gave the maximum emission.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 300 Hz for
frequency below 150KHz.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 10 kHz for
frequency between 150KHz — 30MHz.

. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for

Quasi-Peak detection at frequency between 30MHz - 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1IMHz and video bandwidth is
3MHz with Peak detection for Peak and average measurement at frequency above 1GHz.

Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points
were measured.
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8.7.4 Test Result
30-1000MHz test result
Test Standard: 15.209, RSS-247 Mode: BLE
Frequency Range: 30-1000MHz Test Date: 09/10/2019
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Bruce Li
Remark: N/A Test Result: Pass
dBuim wasona by EMiSoft 08 Sep 18 15:48 -
[1] Herizontal
[2] “ertical
Radiated Emissions Template: FCC Class B (3m) S0hiHz- 1GHz
Filename: c:\program files (x@6emisoft - vasona 909094, emi
1 Rez Bw EHZ]
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
71.94 58.03 3.20 | -24.29 36.94 QP \Y 135 189 40.00 -3.06
36.51 40.69 2.44 | -18.49 24.65 QP \Y 238 344 40.00 -15.35
83.67 50.65 3.37  -24.61 29.41 QP \Y 100 177 40.00 -10.59
890.14 28.05 7.58 | -7.19 28.44 QP H 162 57 46.00 -17.56
95.94 41.71 3.52 | -24.05 21.18 QP \Y 146 340 43.50 -22.32
Note:

1) For below 1GHz, all different channel and modes were verified but only the worst case result under
mid channel is shown here.

2) For below 30MHz, no outstanding noise is found other than the noise floor.
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Test Standard: 15.209, RSS-247 Mode: BLE-2402MHz-250Kbps
Frequency Range: 1GHz-18GHz Test Date: 09/10/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Bruce Li
Remark: N/A Test Result: Pass
dbettin wasona by EMISoR 09 Sep 19 16:41 -
an [ Horzortl
[2] Wertical
Fadized Eniccions Tempe: FGG 16,200 (im) 15He. 186k
Flrame: oprogram flas (EEemizot  vasonab A0S smi
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
7205.34 42.34 20.45 | -8.35 54.44 PK H 206 59 74.00 -19.56
9607.27 37.10 21.88 | -4.83 54.15 PK H 172 34 74.00 -19.85
4994.26 37.06 17.39 | -13.07 41.38 PK Vv 227 279 74.00 -32.62
2128.22 50.28 14.41 | -22.40 42.29 PK Vv 134 236 74.00 -31.71
7205.34 34.18 20.45 | -8.35 46.28 AV H 206 59 54.00 -7.72
9607.27 29.21 21.88 | -4.83 46.26 AV H 172 34 54.00 -7.74
4994.26 22.98 17.39 | -13.07 27.30 AV Vv 227 279 54.00 -26.70
2128.22 35.73 14.41 | -22.40 27.73 AV \Y 134 236 54.00 -26.27
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Test Standard: 15.209, RSS-247 Mode: BLE-2440MHz-250Kbps
Frequency Range: 1GHz-18GHz Test Date: 09/10/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Bruce Li
Remark: N/A Test Result: Pass
dpentim vasona by EMISoR 09 Sep 19 1727 -
E [1] Horizortal
] e
Radizted Enizcion Tempiate: FOIG 16,200 m) 15K 186k
Flrame: oprogram flas (E6emizot  yasonabAEAOEE, i
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
7321.12 43.15 20.68 | -7.90 55.93 PK H 175 72 74.00 -18.07
9759.39 35.71 22.07 | -4.56 53.23 PK H 193 360 74.00 -20.77
1596.43 63.34 14.73 | -22.15 55.92 PK \Y 150 297 74.00 -18.08
4982.53 38.30 17.39 | -13.13 42.56 PK \Y 100 276 74.00 -31.44
7321.12 35.25 20.68 | -7.90 48.03 AV H 175 72 54.00 -5.97
9759.39 27.95 22.07 | -4.56 45.46 AV H 193 360 54.00 -8.54
1596.43 34.00 14.73 | -22.15 26.58 AV \Y 150 297 54.00 -27.42
4982.53 23.44 17.39 | -13.13 27.70 AV \Y 100 276 54.00 -26.30
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1GHz — 18GHz test result
Test Standard: 15.209, RSS-247 Mode: BLE-2480MHz-250Kbps
Frequency Range: 1GHz-18GHz Test Date: 09/10/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Bruce Li
Remark: N/A Test Result: Pass

dbantin wagsona by EMiSoft 09 Sep 19 1787

|0 . [1] Horizontal

_ veriea
B
Radiated Emissions Template: FCC 15.209 (3m) 1GHz- 18 GHz
Filename  c-program files (x8fijemisoft - wasonat \1909058 emi
o Rez W EHY
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
100.0
7439.49 42.13 20.90 | -7.64 55.39 PK \Y 0 28.00 74.00 -18.61

9921.37 27.56 | 22.27 | -4.30 45.53 PK \Y% 181 340 74.00 -28.48

5016.78 3346 | 17.40 | -12.98 | 37.88 PK \'% 270 320 74.00 -36.12

7439.49 34.68 | 20.90 | -7.64 47.94 AV \'% 100 28 54.00 -6.06

9921.37 1549 | 22.27 | -4.30 33.46 AV \'% 181 340 54.00 -20.54
\'%

5016.78 2159 | 17.40 | -12.98 @ 26.01 AV 270 320 54.00 -27.99

Note:
1) 2Mbps data rate also has been verified and found that the spurious emission is almost same as under
250Kbps data rate mode. Only the worst case result is presented here.
2) 18-40GHz was evaluated and no substantial emission was found for above 18 GHz other than noise floor.
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Restricted Band Measurement Plots:
#REW 1 MHz #REW 1 MHz
At 20dB FYBW 3 MHz M1[1] 53.66 dBuV/m At 20dB FYBW 3 MHz M1[1] 55.61 dBpV/m
Ref 97.0 dBUV/m  SWT 10ms 2.390000000 GHz Ref 97.0 dBUV/m  SWT 10ms 2.483500000 GHz
M2[2] 48,74 dBp /1
1Pk 2.39000p000 3Hz 1Pk \\
Max 90 dBpm View 90 dBpm \
2Ry \
View 80 dep/m Ji \ 80 dep/m \\
Dz 74,000 dBpv/m ! %\ D2 74.000 dEjrT
70 depndm i 70 depndm 1y
/ / \\\ \
50 dBpAFm ".‘. I '|" 60 dBpmM I‘w :
‘ 1 ) Wil
P 5000 dRun mw \ [P1 54.000 dBy/m wmﬂ““%mmmwwm
| " " !
N R e TR ” =0 By
T 40 depm T 40 depm
PA PA
30 dBR M 30 dBR M
| |
CF 2.39 GHz Span 30.0 MHz CF 2.4835 GHz Span 8.13 MHz
Date: 10.3EP.Z01% 14:48:42Z2 Date: 10.3EP.Z201% 15:05:31
BLE 2402M-Low-250Kbps BLE 2402M-High-250Kbps-Peak
#REW 1 MHz
At 20 dB “WBW 10 Hz M1[1] 43.57 dBpV/m
Ref 97.0 dBM/m  SWT 1,655 2.483500000 GHz
N,
1Pk \\
iews 90 dBLm—
80 dBpWm \
i
Dz 74,000 dBpv/m
70 dBpidm \\\
&0 depm \
D1 54.000 dEpi
50 dBLm
i N
Py |
40 deyhpm————— [ T e
Tdf I
PA
30 dBpI\,f,fm
CF 2.4835 GHz Span 8.13 MHz
Date: 10.3EP.Z019% 15:04:Z2&

BLE 2402M-High-250Kbps-Average
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“RBW 1 MHz “RBW 1 MHz
At 20dB FYBW 3 MHz Mz[2] 46,97 dBuV/m At 20dB FYBW 3 MHz M1[1] 63.79 dBuV/m
Ref 97.0 dBUV/m  SWT 10ms 2.390000000 GHz Ref 97.0 dBUV/m  SWT 10ms 2.483500000 GHz
M1[1] 52,37 dBpv /m \\
1Pk 2.390000000 GHz 1Pk \
View 90 dBpm View 90 dBpm \
2R ‘ A
VIEW | oo depgm /f J\ 80 dBpWm \\
D2 74,000 dEV/T lfl. \. D2 74.000 dEVT
70 dBpAm / :’ 70 dBpm L b
C b
50 dBL T " / 50 dBL T .'mm Wi‘u
Wil abtabn i
D154, -QQ-QEFWWWWWWWMMM o 54.000 deyigm ehd g
50 dBum 2 ¥ 50 dBum
Sl A M i .M,,,‘mw,*.uwwunwuw“m
40 dBpm 40 dBpm
Tdf am Tdf am
Pa Pa
30 dBR M 30 dBR M
| |
CF 2.39 GHz Span 30.0 MHz CF 2.4835 GHz Span 8.13 MHz
Date: 10.3EP.Z012 15:09:24 Date: 10.3EP.Z012 14:56:27
BLE 2402M-Low-2Mbps BLE 2402M-High-2Mbps-Peak
“RBW 1 MHz
*att 20 dB FVBW 10 Hz M1[1] 47,18 dBpV /im
Ref 97.0 dBM/m  SWT L65s 2.483500000 GHz
N,
1Pk Y
iews 20 dBL M
AN
80 dEm
Wiy N
D2 74,000 B/
70 dEpM A\
\\
&0 depm A
N
DL 54.000 dEAm
50 dByngm Spde
ar
R R e o —— |
40 dBym
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P,
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8.8 Conducted Emissions

8.8.1 Requirement

Per RSS-Gen §8.8, an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the
following table, as measured using a 50 pH/50 ohms line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminal. The lower limit
applies at the boundary between the frequency ranges.

Limits for Conducted Emissions at the Mains Ports

. Frequency ranges Limit (dBuV)
SR (MHz) QP Average
0.15-0.5 66 — 56 56 — 46
Class B devices 0.5-5 56 46
5-30 60 50

NOTE 1 The lower limit shall apply at the transition frequencies.

8.8.2 Test setup

Vertical Ground

/ Reference Plane /Tes‘l Receiver

EUT A—Jsoes
oo

c o
oo

40em i

B0cm

IN
\ Horizontal Ground

Reference Plane

|

IH

Note: 1. Support units were connected to second LISN.
2. Both of LISNs (AMN) are 80cm from EUT and atleast 80cm
from other units and other metal planes support units.
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Test Procedure

The EUT and supporting equipment were set up in accordance with the requirements of the standard
on top of a 1.5m x 1m x 0.8m high, non-metallic table.

The power supply for the EUT was fed through a 50Q2/50uH EUT LISN, connected to filtered mains.
The RF OUT of the EUT LISN was connected to the EMI test receiver via a low-loss coaxial cable.

All other supporting equipment was powered separately from another main supply.

The EUT was switched on and allowed to warm up to its normal operating condition.

A scan was made on the NEUTRAL line (for AC mains) or Earth line (for DC power) over the required
frequency range using an EMI test receiver.

High peaks, relative to the limit line, were then selected.

The EMI test receiver was then tuned to the selected frequencies and the necessary measurements
made with a receiver bandwidth setting of 10 kHz. For FCC tests, only Quasi-peak measurements
were made; while for CISPR/EN tests, both Quasi-peak and Average measurements were made

All possible modes of operation were investigated. Only the worst case emissions were measured
and reported. All other emissions were relatively insignificant.
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8.8.4 Test Result
Live Line
Test Standard: 15.207, RSS-Gen Mode: Line
Frequency Range: 0.15-30MHz Test Date: 09/10/2019
Antenna Type/Polarity: N/A Test Personnel: Bruce Li
Remark: 120VAC, 60Hz Test Result: Pass
B vasona by EMiSoft
* [+ | | | | | | [ [2] Live
i = ap
Frequency Raw Cable Factors Level Meas. Line Limit Margin Pass
(MHz) (dBuV) Loss (dB) (dB) (dBuV/m) Type (dBuV/m) (dB) /Fail
0.34 26.50 10.09 0.13 36.72 QP Live 59.15 -22.42 Pass
0.20 29.31 10.07 0.19 39.58 QP Live 63.71 -24.14 Pass
0.48 23.21 10.11 0.11 33.43 QP Live 56.39 -22.96 Pass
0.15 34.70 10.07 0.24 45.02 QP Live 65.99 -20.97 Pass
0.67 25.22 10.12 0.11 35.45 QP Live 56.00 -20.55 Pass
0.38 31.62 10.10 0.12 41.83 QP Live 58.19 -16.36 Pass
1.56 24.43 10.19 0.10 34.73 QP Live 56.00 -21.27 Pass
0.52 22.59 10.11 0.11 32.81 QP Live 56.00 -23.19 Pass
0.51 22.64 10.11 0.11 32.86 QP Live 56.00 -23.14 Pass
1.00 23.46 10.15 0.11 33.72 QP Live 56.00 -22.28 Pass
0.27 27.55 10.08 0.14 37.77 QP Live 60.97 -23.20 Pass
3.76 22.42 10.32 0.13 32.87 QP Live 56.00 -23.13 Pass
1.11 25.13 10.16 0.10 35.39 QP Live 56.00 -20.61 Pass
2.26 24.19 10.24 0.11 34.54 QP Live 56.00 -21.46 Pass
0.82 25.21 10.14 0.10 35.44 QP Live 56.00 -20.56 Pass
0.34 18.40 10.09 0.13 28.62 AV Live 49.15 -20.53 Pass
0.20 19.00 10.07 0.19 29.26 AV Live 53.71 -24.45 Pass
0.48 17.06 10.11 0.11 27.27 AV Live 46.39 -19.12 Pass
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Frequency Raw Cable Factors Level Meas.
(MHz) (dBuV) Loss (dB) (dB) (dBuV/m) Type
0.15 20.64 10.07 0.24 30.96 AV
0.67 17.93 10.12 0.11 28.16 AV
0.38 21.61 10.10 0.12 31.82 AV
1.56 17.45 10.19 0.10 27.74 AV
0.52 16.58 10.11 0.11 26.79 AV
0.51 16.63 10.11 0.11 26.85 AV
1.00 16.99 10.15 0.11 27.25 AV
0.27 19.56 10.08 0.14 29.79 AV
3.76 15.87 10.32 0.13 26.31 AV
1.11 17.51 10.16 0.10 27.77 AV
2.26 17.43 10.24 0.11 27.78 AV
0.82 17.52 10.14 0.10 27.75 AV
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Line Limit Margin
(dBuV/m) (dB)
Live 55.99 -25.03
Live 46.00 -17.84
Live 48.19 -16.37
Live 46.00 -18.26
Live 46.00 -19.21
Live 46.00 -19.15
Live 46.00 -18.75
Live 50.97 -21.18
Live 46.00 -19.69
Live 46.00 -18.23
Live 46.00 -18.22
Live 46.00 -18.25
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Neutral Line

Test Standard: 15.207, RSS-Gen
Frequency Range: 0.15-30MHz
Antenna Type/Polarity: N/A
Remark: 120VAC, 60Hz
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Mode:

Test Date:
Test Personnel:
Test Result:
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Testing Cert #4848-01

Neutral
09/10/2019
Bruce Li
Pass

[1] Meutral
Qpk Lt

£or Lt

Debug

Formal
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Power Line Condusted Emissions Template: LISN B Cond Class B

Frequency
(MHz)
0.32
0.57
0.44
0.63
0.80
0.21
0.25
0.90
1.00
0.90
0.32
0.57
0.44
0.63
0.80
0.21
0.25
0.90
1.00
0.90

v

Vista Labs

Raw Cable Factors Level
(dBuV) Loss (dB) (dB) (dBuV/m)
42.67 10.09 0.13 52.89
33.81 10.11 0.10 44.02
22.76 10.10 0.12 32.98
28.26 10.12 0.10 38.48
42.37 10.13 0.10 52.60
28.05 10.08 0.17 38.30
38.72 10.08 0.15 48.95
35.79 10.14 0.10 46.04
22.37 10.15 0.11 32.63
35.54 10.14 0.10 45.78
19.77 10.09 0.13 29.99
17.87 10.11 0.10 28.09
17.77 10.10 0.12 27.99
18.43 10.12 0.10 28.65
17.79 10.13 0.10 28.02
17.92 10.08 0.17 28.17
19.10 10.08 0.15 29.33
16.46 10.14 0.10 26.70
18.67 10.15 0.11 28.93
16.20 10.14 0.10 26.44

Electromagnetic Compatibility
Radio Frequency

Product Certification
International Approval

Meas.
Type
Qp
Qp
Qp
Qp
Qp
Qp
Qp
Qp
Qp
Qp
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV

nn

es 8w FHY

Line Limit Margin
(dBuV/m) (dB)

Neutral 59.83 -6.94
Neutral 56.00 -11.98
Neutral 57.00 -24.02
Neutral 56.00 -17.52
Neutral 56.00 -3.40
Neutral 63.01 -24.71
Neutral 61.61 -12.66
Neutral 56.00 -9.96
Neutral 56.00 -23.37
Neutral 56.00 -10.22
Neutral 49.83 -19.84
Neutral 46.00 -17.91
Neutral 47.00 -19.01
Neutral 46.00 -17.35
Neutral 46.00 -17.98
Neutral 53.01 -24.85
Neutral 51.61 -22.28
Neutral 46.00 -19.30
Neutral 46.00 -17.07
Neutral 46.00 -19.56
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Report Number:

NSC-19081521-LC-FCC-IC-BLE

Product:

Garage Door Opener Remote Command
Transceiver with TILT Sensor

Model Number:

GDOOBLE-1
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Equipment Manufacturer Model Serial Cal. Date Cal. Due
Number
Semi-Anechoic Chamber ETS-Lindgren 10M VL0001 5/11/2019 5/11/2020
Shielding Control Room ETS-Lindgren Series 81 VLO06 N/A N/A
Spectrum Analyzer Keysight N9020A MY50110074 5/4/2019 5/4/2020
EMC Test Receiver R&S ESL6 100230 5/7/2019 5/7/2020
LISN (9KHz — 30MHz) EMCO 3816/2 9705-1066 5/4/2019 5/4/2020
Bi-Log Antenna ETS-Lindgren 3142E 217921 11/15/2018 11/15/2019
Horn Antenna (1-18GHz) Electro-Metrics EM-6961 6292 5/2/2019 5/2/2020
Horn Antenna (18-40GHz) Com-Power AH-840 101109 5/2/2019 5/2/2020
Preamplifier RF Bay, Inc. LPA-10-20 11180621 5/10/2019 5/10/2020
True RMS Multi-meter UNI-T UT181A C173014829 5/10/2019 5/10/2020
Temp / Humidity / Pressure PCE PCE-THB 40 R062028 5/9/2019 | 5/9/2020
Meter Instruments
RF Attenuator Pasternack PE7005-3 VL061 5/10/2019 5/10/2020
. O'EES’Z“_F’ZSZLZ Aeroflex 37377115103312 064 5/10/2019 = 5/10/2020
EM Center Control ETS-Lindgren 7006-001 160136 N/A N/A
Turn Table ETS-Lindgren 2181-3.03 VL002 N/A N/A
Boresight Antenna Tower ETS-Lindgren 2171B VL003 N/A N/A
Loop Antenna (9k-30MHz) Com-Power AL-130 121012 5/9/2019 5/9/2020
RE test cable(below 6GHz) Vista RE-6GHz-01 RE-6GHz-01 5/10/2019 5/10/2020
RE test cable (1-18GHz) PhaseTrack 11-240 RE-18GHz-01 5/10/2019 5/10/2020
RE test cable (>18GHz) Sucoflex 104 344903/4 5/10/2019 5/10/2020
Pulse limiter Com-Power LIT-930A 531727 5/15/2019 5/15/2020
CE test cable #1 FIRST RF FRF-C-1002-001 CE-6GHz-01 5/10/2019 5/10/2020
CE test cable#2 FIRST RF FRF-C-1002-001 CE-6GHz-02 5/9/2019 5/9/2020

Electromagnetic Compatibility
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Radio Frequency

Product Certification
International Approval
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