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The test results relate only to the samples tested.

The test results shown in the test report are traceable to the national/international standard through the
calibration report of the equipment and evaluated measurement uncertainty herein.

This report must not be used to claim product endorsement by TAF or any agency of the government.

The test report shall not be reproduced without the written approval of QuieTek Corporation.
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Test Report

Issued Date : Sep. 16, 2015
Report No. : 1590112R-RFUSP14V00

a > DEKRA company

Product Name PLL radio remote control transmitter
Applicant Hella KGaA Hueck & Co

Address Rixbecker Str. 75, 59552 Lippstadt, Germany
Manufacturer 1. Hella KGaA Hueck & Co

2. Hella Shanghai Electronics Co. Ltd (HSE)

Model No. FS12P

FCC ID. NBGFS12P

EUT Rated Voltage DC 3V (Power by Battery)

EUT Test Voltage DC 3V (Power by Battery)

Trade Name Hella

Applicable Standard FCC CFR Title 47 Part 15 Subpart C: 2014

ANSI C63.4: 2014, ANSI C63.10: 2013

Test Result Complied
—_— -'/f.ﬂ 80
Documented By : (7/ wite Cha '“J
(' Senior Adm. Specialist / Genie Chang )
Tested By : Ke N C/)/] Q,V\

(Assistant Engineer / Ken Chen )

Approved By . m

( Director / Vincent Lin )
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1. General Information

1.1. EUT Description

Product Name PLL radio remote control transmitter
Trade Name Hella

Model No. FS12P

FCCID. NBGFS12P

Frequency Range 434.42MHz

Number of Channels 1

Type of Modulation OOK

Frequency of Each Channel:
Channel Frequency
Channel 1: 434.42MHz

Note:
The EUT is a PLL radio remote control transmitter with a built-in 434.42 MHz transmitter.
The antenna of EUT is conform to FCC 15.203

3. These tests are conducted on a sample for the purpose of demonstrating compliance with Part 15 Subpart
C Paragraph 15.231.

4. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is shown in
the report.

Test Mode Mode 1: Transmit
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1.3. Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product ‘Manufacturer Model No. |Seria| No. FCCID ‘Power Cord
N/A

Signal Cable Type ‘ Signal cable Description
N/A

1.4. Configuration of tested System

1.5. EUT Exercise Software

Setup the EUT as shown in section 1.4.
Press and hold the button.

Start transmits continually.

\Verify that the EUT works properly.

rlw| Nk
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Report No.: 1590113R-RFUSP14V00

1.6.

Test Facility
Ambient conditions in the laboratory:
Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) [860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded from

QuieTek Corporation’s Web Site: http://www.quietek.com/chinese/about/certificates.aspx?bval=5
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site:
http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Quietek Corporation

No.5-22, Ruishukeng,

Linkou Dist. New Taipei City 24451,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014
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2. Conducted Emission

2.1. Test Equipment

Equipment Manufacturer [Model No. / Serial No. |Last Cal. Remark
X |Test Receiver R&S ESCS 30/825442/018 (Sep., 2015
X |Artificial Mains Network [R &S ENV4200/848411/10 |Feb., 2015 [|Peripherals
X |LISN R&S ESH3-75/825562/002 ([Feb., 2015 |EUT
DC LISN Schwarzbeck [8226/176 Mar., 2015 |EUT
X [Pulse Limiter R&S ESH3-22/357.8810.52 |Feb., 2015
No.1 Shielded Room
Note:

1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

2.2. Test Setup

Test Receiver

= (o] EUT 4,
- Qono ] N
N
LISI® 9 LisN

Wiy A
LISN
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Report No.: 1590113R-RFUSP14V00

2.3.

2.4.

2.5.

2.6.

Limits

FCC Part 15 Subpart C Paragraph 15.207 Limits (dBuV)

Frequency

QP AV
MHz

0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks :  In the above table, the tighter limit applies at the band edges.

Test Procedure

The EUT and simulators are connected to the main power through a line impedance stabilization

network (L.1.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring

equipment. The peripheral devices are also connected to the main power through a LISN that

provides a 50ohm/50uH coupling impedance with 50ohm termination. (Please refers to the block

diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the

maximum emission, the relative positions of equipment and all of the interface cables must be

changed according to ANSI C63.10: 2013 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a

receiver bandwidth of 9kHz.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.231

Uncertainty

+ 2.26dB
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2.7. Test Result

Owing to the DC operation of EUT, this test item is not performed.
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3. Radiated Emission
3.1. Test Equipment

The following test equipment are used during the test:

Test Site  |[Equipment Manufacturer Model No./Serial No. Last Cal.
DSite #3 (X |Loop Antenna Teseq HLAG6120 / 26739 Jul., 2015
X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2015
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2015
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2015
X |Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2015
Pre-Amplifier QTK AP-180C / CHM_0906076 Sep., 2015
Pre-Amplifier MITEQ AMF-4D-180400-45-6P/ 925975 |Mar., 2015
X |Spectrum Analyzer |Agilent E4407B / US39440758 May, 2015
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2015
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2015
X |Controller QuieTek QTK-CONTROLLER/CTRL3 |N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All instruments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.
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3.2.

Test Setup

Radiated Emission Below 1GHz

—{ =] .

[FRP Dome

T

EUT

Non-Conducted Tablg

1mto4m

The height of broad

band antenna was
scanned from 1m to 4m.
The distance between
antenna and turn table

was 3m..

Test
Receiver

Radiated Emission Above 1GHz

FRP Dome

EUT

3m

The height of broad band
or Dipole Antenna was
scanned from 1M to 4M.
The distance between
antenna and turn table
was 3M regards to the
standard adopted.

[Fully soldered Metal Ground || To Controllerlz'Ij

| To Receiverl

To Receiver| |

Pre-
Amplifier

IJ

ll
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3.3. Limits
» Fundamental and Harmonics Emission Limits
Fundamental Frequency Field Strength of Field Strength of
MHz ) o
Fundamental Spurious Emission
40.66-40.70 2250 225
70-130 1250 125
130-174 1250-3750 125-375
174-260 3750 375
260-470 3750-12500 375-1250
above 470 12500 1250

Remarks : 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. Distance refers to the distance in meters between the measuring instrument antenna and
the closed point of any part of the device or system.
3. The emission limit in this paragraph is based on measurement instrumentation

employing an average detector.

» Spurious electric field strength limits

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frequency Measurement
MHz uVim dBuV/m distance (meter)
0.009-0.490 2400/F(kHz) See Remark® 300
0.490-1.705 24000/F(kHz) See Remark® 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 435 3
216-960 200 46 3
Above 960 500 54 3

Remarks : 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system.

Page: 13 of 26



2 B> DEKRA comany Report No.: 1590113R-RFUSP14V00

3.4.

3.5.

3.6.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn table
can rotate 360 degrees to determine the position of the maximum emission level.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum emission
level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find the
maximum emission, all of the interface cables must be manipulated according to ANSI C63.10, 2013
on radiated measurement.

On the field strength of fundamental and harmonics, the limits shown are based on measuring
equipment employing a average detector function. As an alternative, compliance with the limits may
be based on the use of measurement instrumentation with a CISPR quasi-peak detector.

On the field strength of spurious electric, on any frequency or frequencies below or equal to 1000
MHz, the limits shown are based on measuring equipment employing a quasi-peak detector function
and on any frequency or frequencies above 1000 MHz the radiated limits shown are based upon the
use of measurement instrumentation employing an average detector function.

When average radiated emission measurement are included emission measurement below 1000 MHz,
there also is a limit on the radio frequency emissions, as measured using instrumentation with a peak
detector function, corresponding to 20 dB above the maximum permitted average limit.

The bandwidth The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz
and below 1GHz setting on the field strength meter is 120 kHz and above 1GHz is 1IMHz.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.231

Uncertainty

+ 3.8 dB below 1GHz
+ 3.9 dB above 1GHz
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3.7. Test Result

Product PLL radio remote control transmitter

Test Item Fundamental Radiated Emission

Test Mode Mode 1: Transmit

Date of Test 2015/09/13 Test Site No0.3 OATS

Fundamental Power (X-Line)
Peak Detector:

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuV/m dB dBuVv/m
Horizontal
434.420 -1.933 89.709 87.776 -13.064 100.840
Vertical
434.420 -8.913 80.308 71.395 -29.445 100.840

Average Detector:

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal
434.420 -1.933 50.601 48.668 -32.172 80.840
Vertical
434.420 -8.913 50.440 41.527 -39.313 80.840

Note:
1. Correct factor = Antenna Factor + Cable Loss — Pre-amplifier Gain
2. The average measurement was not performed when the peak measured data under the limit of
average detection. If the readings given are average, peak measurement should also be supplied.
3. Limit=20dB+(20log(41.667(434.42)-7083.333))
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Product PLL radio remote control transmitter
Test ltem Fundamental Radiated Emission
Test Mode Mode 1: Transmit
Date of Test 2015/09/13 Test Site No.3 OATS

Fundamental Power (Y-Line)
Peak Detector:

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuVv/m dB dBuVv/m
Horizontal
434.420 -1.933 82.724 80.791 -20.049 100.840
Vertical
434.420 -8.913 85.750 76.837 -24.003 100.840

Average Detector:

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal
434.420 -1.933 47.743 45.810 -35.030 80.840
Vertical
434.420 -8.913 52.471 43.558 -37.282 80.840

Note:
1. Correct factor = Antenna Factor + Cable Loss — Pre-amplifier Gain
2. The average measurement was not performed when the peak measured data under the limit of
average detection. If the readings given are average, peak measurement should also be supplied.
3. Limit=20dB+(20log(41.667(434.42)-7083.333))
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Product PLL radio remote control transmitter
Test Item Fundamental Radiated Emission
Test Mode Mode 1: Transmit
Date of Test 2015/09/13 Test Site No.3 OATS

Fundamental Power (Z-Line)
Peak Detector:

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuV/m dB dBuVv/m
Horizontal
434.420 -1.933 82.615 80.682 -20.158 100.840
Vertical
434.420 -8.913 80.947 72.034 -28.806 100.840

Average Detector:

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal
434.420 -1.933 47.686 45.753 -35.087 80.840
Vertical
434.420 -8.913 50.484 41,571 -39.269 80.840

Note:
1. Correct factor = Antenna Factor + Cable Loss — Pre-amplifier Gain
2. The average measurement was not performed when the peak measured data under the limit of
average detection. If the readings given are average, peak measurement should also be supplied.
3. Limit=20dB+(20log(41.667(434.42)-7083.333))
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Product PLL radio remote control transmitter
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit
Date of Test 2015/09/12 Test Site No.3 OATS
Frequency Correct Reading Measurement Margin Peak Average
Factor Level Level Limit Limit
MHz dB dBuv dBuVv/m dB dBuv/m dBuVv/m
Harmonic Radiated Emission
Horizontal
Peak
1303.260 -4.794 46.850 42.056 -31.944 74.000 54.000
1737.680 -3.976 47.830 43.854 -30.146 74.000 54.000
2172.100 -2.389 39.050 36.661 -37.339 74.000 54.000
2606.520 -1.039 41.260 40.221 -33.779 74.000 54.000
3040.940 -1.439 41.180 39.741 -34.259 74.000 54.000
3475.360 -0.946 37.910 36.964 -37.036 74.000 54.000
3909.780 0.463 43.150 43.613 -30.387 74.000 54.000
4344.200 1.638 37.080 38.717 -35.283 74.000 54.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

ok wd
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Product PLL radio remote control transmitter
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit
Date of Test 2015/09/12 Test Site No.3 OATS
Frequency Correct Reading Measurement  Margin Peak Average
Factor Level Level Limit Limit
MHz dB dBuv dBuVv/m dB dBuVv/m dBuVv/m
Harmonic Radiated Emission
Vertical
Peak
1303.260 -4.142 40.080 35.937 -38.063 74.000 54.000
1737.680 -2.068 41.790 39.723 -34.277 74.000 54.000
2172.100 -2.090 38.140 36.049 -37.951 74.000 54.000
2606.520 -1.299 38.280 36.981 -37.019 74.000 54.000
3040.940 -1.353 37.640 36.287 -37.713 74.000 54.000
3475.360 -0.297 39.600 39.302 -34.698 74.000 54.000
3909.780 1.579 42.390 43.969 -30.031 74.000 54.000
4344.200 3.429 40.590 44.018 -29.982 74.000 54.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

ok wd
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Product PLL radio remote control transmitter
Test Item General Radiated Emission
Test Mode Mode 1: Transmit
Date of Test 2015/09/12 Test Site No.3 OATS
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuv/m
Horizontal
Quasi-Peak
286.490 -18.315 32.491 14.176 -31.824 46.000
384.423 -12.929 31.459 18.530 -27.470 46.000
466.811 -11.481 30.562 19.081 -26.919 46.000
563.189 -8.388 32.074 23.686 -22.314 46.000
631.587 -7.261 32.205 24.944 -21.056 46.000
868.840 -7.038 47.950 40.912 -5.088 46.000
Vertical
Quasi-Peak
396.859 -12.821 31.375 18.554 -27.446 46.000
541.426 -11.592 30.890 19.297 -26.703 46.000
650.240 -10.175 30.518 20.343 -25.657 46.000
765.272 -9.293 29.724 20.432 -25.568 46.000
839.888 -7.520 31.301 23.780 -22.220 46.000
868.840 -6.822 45.920 39.097 -6.903 46.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

ook wd

detection.

o N

The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.
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4, Transmit time

4.1. Test Equipment

The following test equipment are used during the test:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2015
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2015

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

4.2. Test Setup

RF Cable Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

4.3. Limits

A manually operated transmitter shall employ a switch that will automatically deactivate the

transmitter within not more than 5 seconds of being released.
A transmitter activated automatically shall cease transmission within 5 seconds after activation.

4.4. Test Specification
According to FCC Part 15 Subpart C Paragraph 15.231

4.5. Uncertainty

+ 25ms
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4.6. Test Result

Product PLL radio remote control transmitter
Test Item Transmit time
Test Mode Mode 1: Transmit
Date of Test 2015/09/04 Test Site No.3 OATS
Frequency Measurement Value Limit
Channel No. Result
(MHz) (Sec) (Sec)
1 434.42 0.570 <5 Pass

Agilent Spectrum Analyzer - Swept SA

LX) | RF S0 AC | | | SENSEINT | ALIGMAUTO |Dl:39153 PM Sep0d, 2015
[Center Freq 434.420000 MHz | Avg Type: Log-Pur et 15345 6 Frequency
—— Trig:Free Run THPE | /thiinhichid
| IFGainLow  MAtten: 10 dB DETIEN ALY
AMKr1 570.0 ms| Auto Tune
10 dBidiv  Ref 0.00 dBm 1.24 dB
Log
-10.0 Center Freq|
200 1A2 434.420000 MHz
I i
00 ﬁ &
G Start Freq||
i 434.420000 MHz
-50.0
booin e & oot e i il
e Stop Freq||
434.420000 MHz
-90.0
Center 434.420000 MHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 s (1001 pts)| 434.420000 MHz
| K] MO 0 % ] v | FONCTION | FUNCTONWIDIH FUNCTION VALLE Ao Mar
: t [(a) 570.0 ms|(A) 124 dB
t 430.0 ms 30.72 dBm
Freq Offset
0 Hz|
£ >
IMSG STATUS
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5. Occupied Bandwidth
5.1. Test Equipment
The following test equipment are used during the test:
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2015
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2015
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015
Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.
5.2. Test Setup
RF Cable Spect
EUT pectrum
I Analyzer
SMA
Connecter
5.3. Limits
The bandwidth of the emission shall be no wider than 0.25% of the center frequency for devices
operating above 70MHz and below 900MHz. For devices operating above 900MHz, the emission shall
be no wider than 0.5% of the center frequency. Bandwidth is determined at the points 20 dB down
from the modulated carrier
5.4. Test Specification
According to FCC Part 15 Subpart C Paragraph 15.231
5.5. Uncertainty

+ 150Hz
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5.6. Test Result

Product PLL radio remote control transmitter
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test 2015/09/04 Test Site No.3 OATS
Frequency MeaSUrement Value lelt
Channel No. Result
(MHz) (MHz) (MHz)
1 434.42 0.046 1.08605 Pass

Note: Limit = 434.42MHz * 0.25%-= 1.08605MHz

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA
1 RF S0Q  AC | | | SENSE:INT] | ALIGNAUTO  |01:33:33PM Sep 04, 2015

LX) |
Center Freq 434.420000 MHz | Avg Type: Log-Par TRACE[{ 2345 & Frequency
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IFGain:Low #Atten: 10 dB DET|P MNNMN
Mkr1 434.421 MHZ] Auto Tune
fiogeiai__ Rer 106.99 aBpv 90.751 dBpM
Center Freq|]
" 01 434.420000 MHz
87,0
J \ StartFreq||
433.920000 MHz|

77
_’/ ir-zo.on dB
46 kHz
e Stop Freq||
L 434.920000 MHz|
57.0 ) "y
W N CF Step

47.0 fi—ar- T
WW 434.420000 MHz
Aut M
i o Lo —
. W Freq Offset
0 Hz
170
Center 434.4200 MHz Span 1.000 MHz
Res BW 10 kHz #VBW 30 kHz Sweep 9.600 ms (1001 pts)
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Attachment 1 : EUT Test Photographs
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Attachment 2 : EUT Detailed Photographs

Page: 26 of 26





