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1 TEST SUMMARY
1.1 Test Standards

The tests were performed according to following standards:

47 CFR Part 15.231: Periodic operation in the band 40.66-40.70 MHz and above 70 MHz

1.2 Summary of Test Result

Item Method Requirement Result

Antenna requirement / 47 CFR 15.203 Pass

20dB Bandwidth ANSI C63.10-2013, section 47 CFR 15.231(c) Pass
6.9.2

Dwell Time ANSI C63.10-2013, Section 7.4 (47 CFR 15.231(a)(1) & (a)(2) Pass

Field Strength of The ANSI C63.10-2013, Section 6.5 |47 CFR 15.231(b) Pass

Fundamental Signal

Radiated Emission (below |ANSI C63.10-2013, Section 6.5 |47 CFR 15.231 Pass

1GHz)

Radiated Emission (above  |ANSI C63.10-2013, Section 6.6 |47 CFR 15.231 Pass

1GHz)

Note: 1.N/A -this device(EUT) is not applicable to this testing item
2. RF-conducted test results including cable loss.
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2 GENERAL INFORMATION

2.1 Client Information

Applicant’s Name
Address

Manufacturer
Address

Ningbo Yinzhou Longteng Tool Factory

Maoshan Industrial Zone, Jiangshan Town, Yinzhou District, Ningbo City,
Zhejiang Province

Ningbo Yinzhou Longteng Tool Factory

Maoshan Industrial Zone, Jiangshan Town, Yinzhou District, Ningbo City,
Zhejiang Province

2.2  Description of Device (EUT)

Product Name:

wireless transmitter

Sample No.: Q231218013-2
Model/Type reference: | WLLOO1-WT-A
Series Model: WLLOO1-WT
Model Difference: Only the model name is different, everything else is the same
Trade Mark: N/A

Operation Frequency: | 433.92MHz
Number of Channels: 1

Modulation Type: FSK

Antenna Type: Spring Antenna
Antenna Gain: 2.0dBi
Hardware Version: YFT287968
Software Version: V1.0

Operation Frequency each of channel

Channel Frequency

433.92 MHz

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel see

below:

Test channel Frequency (MHz)

Test channel 433.92 MHz

2.3 Description of Test Modes

No Title Description

™A1 TX working Keep th(_a EUT works in continuously transmitting mode with FSK
modulation.

Title Description

T™M1 Keep the EUT works in continuously transmitting mode with FSK modulation.

[ISpecial software is used.

[IThrough engineering command into the engineering mode.
engineering command: “#*#3646633# #*

[XOther method: Continuous transmission of TX-433.92MHz signal after
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power supply
Special software:

2.4  Description of Support Units
The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.
Item Description Manufacturer Model No. Remark Certification
1 Battery Camel / Provide by lab SDOC

2.5 Equipments Used During The Test

20dB Bandwidth
Dwell Time
Duty Cycle
Equipment Manufacturer Model No Inventory No Cal Date |Cal Due Date
RF Test Software TACHOY RTS-01 V2.0.0.0 / /
: - OQHPF1-M1.5-
High Pass filter ZHINAN 18G-224 6210075 / /
Power divider MIDEWEST PWD-2533 SMA-79 2023-05-11| 2026-05-10
DC power HP 66311B 38444359 / /
RF Sensor Unit Tachoy TR1029-2 000001 / /
Wideband radio
communication R&S CMW500 113410 2023-06-13 | 2024-06-12
tester
Vector signal Keysight N5181A MY48180415 | 2023-11-09 | 2024-11-08
generator
Signal generator Keysight N5182A MY50143455 | 2023-11-09 | 2024-11-08
Spectrum Analyzer Keysight N9020A MY53420323 | 2023-11-09 | 2024-11-08
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Field Strength of The Fundamental Signal

Radiated Emission (below 1GHz)
Radiated Emission (above 1GHz)

Equipment Manufacturer Model No Inventory No Cal Date |Cal Due Date
EMI Test software Farad EZ -EMC V1.1.42 / /
e / / o
. , OQHPF1-M1.5-
High Pass filter ZHINAN 18G-224 6210075 / /
Amplifier(18-40G) | COM-POWER AH-1840 10100008-1 |2022-04-05| 2025-04-04
Horn antenna COM-POWER | AH-1840 (18-40G)| 10100008 |2023-04-05| 2025-04-04
Loop antenna ZHINAN ZN30900C ZN30900C |2021-07-05| 2024-07-04
Cable(LF)#2 Schwarzbeck / / 2023-02-27 | 2024-02-26
Cable(LF)#1 Schwarzbeck / / 2023-02-27 | 2024-02-26
Cable(HF)#2 Schwarzbeck AK9515E 96250 2023-02-28 | 2024-02-27
Cable(HF)#1 Schwarzbeck SYV-50-3-1 / 2023-02-27 | 2024-02-26
Power amplifier(LF) | Schwarzbeck BBV9743 9743-151 2023-06-13 | 2024-06-12
Power amplifier(HF) | Schwarzbeck BBV9718 9718-282 | 2023-06-13 | 2024-06-12
Wideband radio
communication R&S CMW500 113410 2023-06-13 | 2024-06-12
tester
Spectrum Analyzer R&S FSP30 1?%'13702098_}%0 2023-06-14 | 2024-06-13
Horn Antenna Sunol Sciences DRH-118 A091114 2023-05-13 | 2025-05-12
Broadband Antenna | Sunol Sciences JB6 Antenna A090414 2023-05-21| 2025-05-20
Test Receiver R&S ESCI 102109 2023-06-13 | 2024-06-12

2.6 Statement Of The Measurement Uncertainty
Test Item Measurement Uncertainty
Occupied Bandwidth 1+3.63%
Duty cycle £3.1%
Radiated Emission (Below 1GHz) +5.79dB
Radiated Emission (Above 1GHz) 15.46dB

Note: (1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

2.7

Identification of Testing Laboratory

Company Name:

Shenzhen POCE Technology Co., Ltd.

Address:

101-102 Building H5 & 1/F., Building H, Hongfa Science & Technology Park,
Tangtou, Shiyan, Bao'an District, Shenzhen, Guangdong, China

Phone Number:

+86-13267178997

Fax Number:

86-755-29113252

Identification of the Responsible Testing Location

Company Name:

Shenzhen POCE Technology Co., Ltd.

Address:

101-102 Building H5 & 1/F., Building H, Hongfa Science & Technology Park,
Tangtou, Shiyan, Bao'an District, Shenzhen, Guangdong, China

Phone Number:

+86-13267178997

Fax Number:

86-755-29113252
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FCC Registration Number: 0032847402
Designation Number: CN1342
Test Firm Registration No.: 778666
A2LA Certificate Number: 6270.01

2.8 Announcement

(1) The test report reference to the report template version vO.

(2) The test report is invalid if not marked with the signatures of the persons responsible for preparing,
reviewing and approving the test report.

(3) The test report is invalid if there is any evidence and/or falsification.

(4) This document may not be altered or revised in any way unless done so by POCE and all revisions are
duly noted in the revisions section.

(5) Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes
without prior written approval from the laboratory.

(6) We hereby declare that the laboratory is only responsible for the data released by the laboratory,
except for the part provided by the applicant. the laboratory is not responsible for the accuracy of

the information provided by the client. When the information provided by the customer may affect

the effectiveness of the results, the responsibility lies with the customer, and the laboratory

does not assume any responsibility.
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FOCE Trohaalagy

3 Evaluation Results (Evaluation)

3.1  Antenna requirement

Test Requirement: Refer to 47 CFR Part 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.

3.1.1 Conclusion:

ZAINAXL O
IAINAXY O

101-102, H5 Building & floor 1, Building H, Hongfa Science and Technology Park, Tangtou, Shiyan, Bao’An District, Shenzhen, China
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4 Radio Spectrum Matter Test Results (RF)
4.1 20dB Bandwidth

Test Requirement: 47 CFR 15.231(c)

Test Limit: The bandwidth of the emission shall be no wider than 0.25% of the center
frequency for devices operating above 70 MHz and below 900 MHz.

For devices operating above 900 MHz, 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.

Test Method: ANSI C63.10-2013, section 6.9.2

Procedure: a) The spectrum analyzer center frequency is set to the nominal EUT channel
center frequency.

The span range for the EMI receiver or spectrum analyzer shall be between two
times and five times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of
the OBW and video bandwidth (VBW) shall be approximately three times RBW,
unless otherwise specified by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from
exceeding the maximum input mixer level for linear operation. In general, the peak
of the spectral envelope shall be more than [10 log (OBW/RBW)] below the
reference level. Specific guidance is given in 4.1.5.2.

d) Steps a) through c¢) might require iteration to adjust within the specified
tolerances.

e) The dynamic range of the instrument at the selected RBW shall be more than 10
dB below the target “-xx dB down” requirement; that is, if the requirement calls for
measuring the -20 Db OBW, the instrument noise floor at the selected RBW shall
be at least 30 dB below the reference value.

f) Set detection mode to peak and trace mode to max hold.

g) Determine the reference value: Set the EUT to transmit an unmodulated carrier
or modulated signal, as applicable. Allow the trace to stabilize. Set the spectrum
analyzer marker to the highest level of the displayed trace (this is the reference
value).

h) Determine the “-xx dB down amplitude” using [(reference value) - xx].
Alternatively, this calculation may be made by using the marker-delta function of the
instrument.

i) If the reference value is determined by an unmodulated carrier, then turn the EUT
modulation ON, and either clear the existing trace or start a new trace on the
spectrum analyzer and allow the new trace to stabilize. Otherwise, the trace from
step g) shall be used for step j).

j) Place two markers, one at the lowest frequency and the other at the highest
frequency of the envelope of the spectral display, such that each marker is at or
slightly below the “ixx dB down amplitude” determined in step h). If a marker is
below this “-xx dB down amplitude” value, then it shall be as close as possible to
this value. The occupied bandwidth is the frequency difference between the two
markers. Alternatively, set a marker at the lowest frequency of the envelope of the
spectral display, such that the marker is at or slightly below the “ixx dB down
amplitude” determined in step h). Reset the marker-delta function and move the
marker to the other side of the emission until the delta marker amplitude is at the
same level as the reference marker amplitude. The marker-delta frequency reading
at this point is the specified emission bandwidth.

k) The occupied bandwidth shall be reported by providing plot(s) of the measuring
instrument display; the plot axes and the scale units per division shall be clearly
labeled. Tabular data may be reported in addition to the plot(s).

4.1.1 E.U.T. Operation:

Operating Environment:

Temperature: ‘ 22.3°C ‘ Humidity: | 51.7 % Atmospheric Pressure: ‘ 102 kPa

Pre test mode: ‘ TM1

101-102, H5 Building & floor 1, Building H, Hongfa Science and Technology Park, Tangtou, Shiyan, Bao’An District, Shenzhen, China
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‘ Final test mode: ™1

4.1.2 Test Setup Diagram:

RF TEST SYSTEM

—
TST PASS
EUT ] L1
4.1.3 Test Data:
Condition Antenna Frequency (MHz) 20dB BW(kHz) limit(MHz) Result
NVNT ANT1 433.92 54.60 1.0848 Pass

Occupied Bandwidth NVNT ANT1 433.92

[ Keysight Spectrum Analyzer - Occupied BW

[N

50Q AC | SENSE:NT] |

MALIGN OFF

| 08:51:00 AM Dec 23,2023

0Q A
20000 MHz Center Freq: 433.920000 MHz
(=) Trig: FreeRun
#|FGain:Low #Atten: 30 dB

d RE
Center Freq 433.

Ref 25.00 dBm

Center 433.9 MHz

#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power

189.04 kHz
-6.589 kHz
54.60 kHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Avg|Hold:>1010

Radio Device: BTS

Center Freq
433.920000 MHz

Sweep 3.733 ms|

15.5 dBm

99.00 %
-20.00 dB
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FOCE Techaniagy

4.2 Dwell Time

Test Requirement:

47 CFR 15.231(a)(1) & (a)(2)

Test Limit:

(1) A manually operated transmitter shall employ a switch that will automatically
deactivate the transmitter within not more than 5 seconds of being released.

(2) A transmitter activated automatically shall cease transmission within 5 seconds
after activation.

Test Method:

ANSI C63.10-2013, Section 7.4

Procedure:

For evaluation of periodic operation characteristics, the following procedure may be
used:

a) Trigger the spectrum analyzer sweep on the RF waveform of the unlicensed
wireless device.

b) Set the spectrum analyzer sweep time greater than the specified time for periodic
operation.

¢) Manually activate and deactivate the unlicensed wireless device and confirm that
it ceases transmission within the specified time of deactivation.

d) Document the test results.

e) Verify and document that periodic transmissions at regular predetermined
intervals do not exist, except where regulatory requirements allow polling or
supervision transmissions, including data, to determine system integrity.
Compliance is addressed by an attestation supported by the equipment theory of
operation.

4.2.1 E.U.T. Operation:

Operating Environment:

Temperature: 22.3°C Humidity: | 51.7 % Atmospheric Pressure: | 102 kPa
Pre test mode: T™M1
Final test mode: T™M1

4.2.2 Test Setup Diagram:

RF TEST SYSTEM |

Il

=

TST PASS

EUT l
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4.2.3 Test Data:

Condition

Antenna

Frequency (MHz)

Dwell time(s)

limit(s)

Result

NVNT

ANT1

433.92

0.1s

5s

Pass

Dwell Time NVNT ANT1 433.92

[ Keysight Spectrum Analyzer - Swept SA.

Res BW 100 kHz

| SENSE:INT]

A ALIGN OFF

PNO: Wide ~—»— 1rig: Free Run
IFGain:Low Atten: 30 dB

VBW 100 kHz

Sweep 20.00's (1

Avg Type: Log-Pwr

Span 0 Hz

o01 s R

Auto Tune

Center Freq
433.920000 MHz

Start Freq
433.920000 MHz

Stop Freq
433.920000 MHz

CF Step
100.000 kHz
Auto Man

Freq Offset
0Hz

| i
Scale Type

Log Lin
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FOCE Techaniagy

4.3 Average Factor

Procedure:

The output field strengths of specification in accordance with the FCC rules specify
measurements with an average detector. During the test, a spectrum analyzer
incorporating a peak detector was used. Therefore, a reduction factor can be
applied to the resultant peak signal level and compared to the limit for
measurement

instrumentation incorporating an average detector.

The duty cycle is measured in 100 ms or the repetition cycle period, whichever is a
shorter time frame. The

duty cycle is measured by placing the spectrum analyzer to set zero span at
100kHz resolution bandwidth.

Factor:

Averaging factor in dB =20log (duty cycle)

The duration of one cycle =37.7ms

The duty cycle is simply the on-time divided the duration of one cycle
Duty Cycle =(0.936+0.474*5+0.171*29)/37.7=8.265/37.7=0.219231
Therefore, the averaging factor is found by 20*1og(0.219231) =-13.18dB
Test plot as follows:

Note: During the 100ms, the amount of pulse and on-time of pulse are the same for
every pulse train.

4.3.1 E.U.T. Operation:

Operating Environment:

Temperature: 22.3°C Humidity: | 51.7 % Atmospheric Pressure: | 102 kPa
Pre test mode: T™M1
Final test mode: T™M1

4.3.2 Test Setup Diagram:

RF TEST SYSTEM |

Il

—

TST PASS

EUT l
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4.3.3 Test Data:

- Keysight Spectrum Analyzer - Swept SA

RL RF AC

1LO gBde Ref 20.00 dBm

Center 433.920000 MHz
Res BW 100 kHz

e Keysight Spectrum Analyzer - Swept SA

SENSE:INT]|

/N ALIGN OFF |08:56:18 AMDec 23, 2023

PNO: Wide —»— 1rig: Free Run
IFGain:Low

Atten: 30 dB

VBW 100 kHz

Avg Type: Log-Pwr

100.000 kHz
Man

Freq Offset

RF AC
Center Freq 433.920000 MHz

1LO gB!dlv Ref 20.00 dBm

Center 433.920000 MHz
Res BW 100 kHz

P s S St S— |
= — —

SENSE:INT]|

/NALIGN OFF |DB‘57:D7 AMDec 23, 2023

PNO: Wide ~—#— 1rig: Free Run
IFGain:Low

Atten: 30 dB

—
= 1
S — N S R E—

E—

—

e
= [
=
= [ [ [ [ [ ]
< — — I
I [ | 1

VBW 100 kHz

|
LA
“uuwlﬂuw

Avg Type: Log-Pwr

Auto Tune

CenterFreq
433.920000 MHz

StartFreq
433.920000 MHz

Stop Freq
433.920000 MHz

CF Step
100.000 kHz
Auto Man

[ [ ——
MIH 0Hz

g o —
Scale Type

Span 0 Hz

Sweep 30.00 ms {1001 pts) —
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(=R

SENSE:INT] [ AAIGNOFF _ [02:33:27 PMDec 26, 2023
Avg Type: Log-Pwr
-

PNO: Wide —»— T1rig: Free Run
IFGain:Low Atten: 20 dB S Marker'

Mkr2 1.173 ms| F]
‘Ingdeiv Ref 10.00 dBm -81.69 dBm ——

Span 0 Hz
Sweep 3.000 ms (1001 pts) Off

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

lIlllﬂ_Eml!EI 8028 dBm| |
2 [ N [4]¢t] 1173 ms] 8169dBm[ [ 00T 00000000
] r 0 000or 000 1]

SENSE:INT]| | N ALIGN OFF [02:32:49 PMDec 26, 2023
Avg Type: Log-Pwr 4

PNO: Wide —— 1rig: FreeRun
IFGain:Low Atten: 20 dB

10 dB/div__ Ref 10.00 dBm
Log

P Y 1 PP O T O B

(40 AL 1 T 4
Center 433.920000 MHz

Res BW 100 kHz #/BW 100 kHz Sweep 3.000 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ——

B N [1]¢] 408.0 us 7121 dBm| | e Y e

[N [1]¢] 882.0 us 6431dBm[ [ [ 00|
[ 1014ms[  6946dBm| [ [ ] :

R a— 7 ———— 1071

[ r o | [ B

I R B N N ||

More

10f2

B
Som~NOaNBEWN
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4.4  Field Strength of The Fundamental Signal

Test Requirement:

47 CFR 15.231(b)

Test Limit:

Fundamental Field strength of Field strength of

frequency (MHz) fundamental spurious emissions
(microvolts/meter) (microvolts/meter)

40.66-40.70 2,250 225

70-130 1,250 125

130-174 1,250 to 3,750 1125 to 375

174-260 3,750 375

260-470 13,750 to 12,500 375 to 1,250

Above 470 12,500 1,250

Linear interpolations.

(1) The above field strength limits are specified at a distance of 3 meters. The
tighter limits apply at the band edges.

Test Method:

ANSI C63.10-2013, Section 6.5

Procedure:

Below 1GHz:

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters
above the ground at a 3 meter semi-anechoic chamber. The table was rotated 360
degrees to determine the position of the highest radiation.

b. The EUT was set 3 or 10 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters (for the test frequency of
below 30MHz, the antenna was tuned to heights 1 meter) and the rotatable table
was turned from 0 degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would be
reported. Otherwise the emissions that did not have 10dB margin would be re-
tested one by one using quasi-peak method as specified and then reported in a
data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.
Remark:

1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 9kHz to 30MHz, the disturbance below 30MHz was very low. The
points marked on above plots are the highest emissions could be found when
testing, so only above points had been displayed. The amplitude of spurious
emissions from the radiator which are attenuated more than 20dB below the limit
need not be reported.

3. The disturbance below 1GHz was very low and the harmonics were the highest
point could be found when testing, so only the above harmonics had been
displayed.

Above 1GHz:

a. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters
above the ground at a 3 meter fully-anechoic chamber. The table was rotated 360
degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which
was mounted on the top of a variable-height antenna tower.

101-102, H5 Building & floor 1, Building H, Hongfa Science and Technology Park, Tangtou, Shiyan, Bao’An District, Shenzhen, China
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c. The antenna height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters (for the test frequency of
below 30MHz, the antenna was tuned to heights 1 meter) and the rotatable table
was turned from 0 degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would be
reported. Otherwise the emissions that did not have 10dB margin would be re-
tested one by one using peak or average method as specified and then reported in
a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.

Remark:

1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 18GHz to 40GHz, the disturbance above 18GHz was very low. The
points marked on above plots are the highest emissions could be found when
testing, so only above points had been displayed. The amplitude of spurious
emissions from the radiator which are attenuated more than 20dB below the limit
need not be reported.

3. As shown in this section, for frequencies above 1GHz, the field strength limits are
based on average limits. However, the peak field strength of any emission shall not
exceed the maximum permitted average limits specified above by more than 20 dB
under any condition of modulation. For the emissions whose peak level is lower
than the average limit, only the peak measurement is shown in the report.

4. The disturbance above 18GHz were very low and the harmonics were the
highest point could be found when testing, so only the above harmonics had been
displayed.

4.4.1 E.U.T. Operation:

Operating Environment:

Temperature: 22.3°C Humidity: | 51.7 % Atmospheric Pressure: | 102 kPa
Pre test mode: ™1
Final test mode: ™1
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4.4.2 Test Data:
Fr n Level Duty cycle Level Limit Marain L

N2 | (dBuvim) Factor dBuV/m (PKIAV) @) | Polarization

433.92 84.40 / 84.40 100.8 -16.40 Horizontal QP
433.92 84.40 -13.18 71.22 80.8 -9.58 Horizontal AV
867.84 53.50 / 53.50 80.8 -27.30 Horizontal QP
867.84 53.50 -13.18 40.32 60.8 -20.48 Horizontal AV
433.92 85.30 / 85.30 100.8 -15.50 Vertical QP
433.92 85.30 -13.18 7212 80.8 -8.68 Vertical AV
867.84 64.90 / 64.90 80.8 -15.90 Vertical QP
867.84 64.90 -13.18 51.72 60.8 -9.08 Vertical AV
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4.5 Radiated Emission (below 1GHz)

Test Requirement: 47 CFR 15.231
Test Limit: Frequency (MHz) Field strength Measurement distance
(microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 ** 3
88-216 150 ** 3
216-960 200 ** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this section shall not be located in the frequency bands
54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within
these frequency bands is permitted under other sections of this part, e.g., §§ 15.231
and 15.241.

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

The emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kHz,
110-490 kHz and above 1000 MHz. Radiated emission limits in these three bands
are based on measurements employing an average detector.

Test Method: ANSI C63.10-2013, Section 6.5

Procedure: a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters
above the ground at a 3 meter semi-anechoic chamber. The table was rotated 360
degrees to determine the position of the highest radiation.

b. The EUT was set 3 or 10 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters (for the test frequency of
below 30MHz, the antenna was tuned to heights 1 meter) and the rotatable table
was turned from 0 degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would be
reported. Otherwise the emissions that did not have 10dB margin would be re-
tested one by one using quasi-peak method as specified and then reported in a
data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.
Remark:

1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 9kHz to 30MHz, the disturbance below 30MHz was very low. The
points marked on above plots are the highest emissions could be found when
testing, so only above points had been displayed. The amplitude of spurious
emissions from the radiator which are attenuated more than 20dB below the limit
need not be reported.

3. The disturbance below 1GHz was very low and the harmonics were the highest
point could be found when testing, so only the above harmonics had been
displayed.

4.5.1 E.U.T. Operation:

Operating Environment:

101-102, H5 Building & floor 1, Building H, Hongfa Science and Technology Park, Tangtou, Shiyan, Bao’An District, Shenzhen, China
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Temperature: ‘ 22.3°C Humidity: | 51.7 % Atmospheric Pressure: | 102 kPa
Pre test mode: ™1
Final test mode: ™1

4.5.2 Test Setup Diagram:

RX Antenna

A
w
3

Y

0.8m

Ground Plane

Receiver

Antznna Tower

{Turntabla)

Ground Refiseice Plane

i i "
Test Receiver oo Amphier !m‘—
I\ I]
|

I
d

4.5.3 Test Data:

Between 9KHz — 30MHz
The emission from 9 kHz to 30MHz was pre-tested and found the result was 20dB lower than the limit, and
according to 15.31(0) & RSS-Gen 6.13, the test result no need to reported.
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Between 30MHz —1000MHz :

TM1 / Polarization: Horizontal
gop  dBuVSm
T
(1]
FCL: Pail 15B| RE Jm i
50 Mangin -6 dl L
|_ |
40 T
| Mﬁak
’ W
2
20
i
oo
30,000 B0L00 [MHz) 300u00 1000. 0N
Frequency | Reading | Factor Level Limit [Margin De Height | Azimuth
No. | " 'MHz) | (dBuv) | (dBim) |(dBuvim)|@dBuvim)| (dB) | oo | (em) | ideg) |FUF| Remark
1 30.5306 2385 | -3.00 2085 | 4000 |[-19.45] aP | 100 =
2 1532004 | 2503 | -367 | 2136 | 4350 |-2214| QP | 100 =
3 2056751 | 2449 | 285 | 2164 | 4350 [-2186] oP | 100 P
4 3455952 | 2585 187 2752 | 4800 |[-1848| QP | 100 P
5+ | 4340651 | 8319 121 B4.40 | 10080 |-16.40] oP | 100 P |Fundamental
& §69.1302 | 46.30 720 5350 | 8080 |-27.300 QP | 100 P
TM1 / Polarization: Vertical
gnn  dBuvim
7o
1]
FCC Part 1658 BE 3m ]
50 Margin -5 df |
|
a0 [ T
| Mm-pnd
0 4 M
a
20
0
oo
0000 BO.00 [MHz] J00.00 000000
Frequency | Reading | Factor Level Limit |[Margin De Height | Azimuth
No- | MHz) | (dBuv) | (dBim) |(dBuVim)|(dBuvim)| (dB) | oo | fem) | (deg) |P/F| Remark
1 302111 2401 292 2109 | 4000 [-1891 QP | 100 P
2 86.5029 2558 | -BST 19.01 4000 [-2093] @r | 100 P
3 196.5098 | 25.21 -298 2223 | 4350 [-2127| QP | 100 P
4 3056800 | 26.31 -0.02 2629 | 4800 [-1971 QP | 100 P
S v | 4340851 | 8409 1.21 8530 | 100.80 |-1550| QP | 100 P |Fundamental
6 869.1202 | S58.09 £.81 6490 | 8080 |[-1590| QP | 100 P

Remark: Over= Measurement Level - Limit
Measurement Level=Test receiver reading + correction factor
Correction Factor= Antenna Factor + Cable loss — Pre-amplifier
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4.6 Radiated Emission (above 1GHz)

Test Requirement:

47 CFR 15.231

Test Limit: Frequency (MHz) Field strength Measurement distance
(microvolts/meter) (meters)

0.009-0.490 2400/F(kHz) 300

0.490-1.705 24000/F(kHz) 30

1.705-30.0 30 30

30-88 100 ** 3

88-216 150 ** 3

216-960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this section shall not be located in the frequency bands
54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within
these frequency bands is permitted under other sections of this part, e.g., §§ 15.231
and 15.241.

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

The emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kHz,
110-490 kHz and above 1000 MHz. Radiated emission limits in these three bands
are based on measurements employing an average detector.

Test Method: ANSI C63.10-2013, Section 6.6

Procedure: a. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters

above the ground at a 3 meter fully-anechoic chamber. The table was rotated 360
degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which
was mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters (for the test frequency of
below 30MHz, the antenna was tuned to heights 1 meter) and the rotatable table
was turned from 0 degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would be
reported. Otherwise the emissions that did not have 10dB margin would be re-
tested one by one using peak or average method as specified and then reported in
a data sheet.

g. Test the EUT in the lowest channel, the middle channel, the Highest channel.

h. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, and found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.

Remark:

1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 18GHz to 40GHz, the disturbance above 18GHz was very low. The
points marked on above plots are the highest emissions could be found when
testing, so only above points had been displayed. The amplitude of spurious
emissions from the radiator which are attenuated more than 20dB below the limit
need not be reported.

3. As shown in this section, for frequencies above 1GHz, the field strength limits are
based on average limits. However, the peak field strength of any emission shall not
exceed the maximum permitted average limits specified above by more than 20 dB
under any condition of modulation. For the emissions whose peak level is lower
than the average limit, only the peak measurement is shown in the report.

4. The disturbance above 18GHz were very low and the harmonics were the
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highest point could be found when testing, so only the above harmonics had been

displayed.
4.6.1 E.U.T. Operation:
Operating Environment;
Temperature: 22.3°C Humidity: | 51.7 % Atmospheric Pressure: | 102 kPa
Pre test mode: T™1
Final test mode: ™1

4.6.2 Test Setup Diagram:

Antenna Tower

Horn Antears

1 ]

I

" R
150cm
1 e

Gound Reference Plane

Test Receiver | = e T

4.6.3 Test Data:

TM1 / Polarization: Horizontal

100.0 dBu¥/m

90

80
FCC Part 15C [Peak]

70

60
FLC Part 15C [AV])

50
) M““
30 . & M 9 e AVE
P I SRS
M
20

10

l11[I 000.000 1700.000 2400.000 3100000 3800000 (MHzI 5200.000 5900.000 6600.000 7300.000 8000.000
o, | Fesorer st Facr | Lot | it o et [ o reman
1 1735.000 29.77 -8.55 21.22 54.00 |-32.78| AVG P
2 1861.000 41.78 -8.18 33.60 74.00 |-40.40| peak P
3 3212.000 42.11 -4.88 37.23 74.00 |-36.77| peak P
4 3359.000 29.23 -4.37 24.86 54.00 |-29.14| AVG P
5 3905.000 45.43 -3.05 42.38 74.00 |-31.62| peak P
6 4003.000 30.08 -2.86 27.22 54.00 |-26.78| AVG P
7 5207.000 41.48 0.17 41.65 74.00 |-32.35| peak P
8- 5235.000 28.45 0.22 28.67 54.00 |-25.33| AVG P
9 6075.000 26.55 1.45 28.00 54.00 |-26.00| AVG P
10 6215.000 38.38 1.76 40.14 74.00 |-33.86| peak P
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TM1 / Polarization: Vertical

100.0 dBu¥/m

90

80
FCC Part 15C (Peak)

70

60
FLC Part 15C [AV)

50
6 8 10
) M peak

20 DRSS S S

10

u-:umlmlmmum
No- | T | aBavy | ey |@Bovim)|@Buvim)| ()| 22| "o | o) |PIF| Remar
1 2022.000 30.63 -9.36 21.27 54.00 |-32.73| AVG 150 P
2 2162.000 42.42 -8.81 33.61 74.00 |-40.39| peak 150 P
3 3632.000 42.90 -3.91 38.99 74.00 |-35.01| peak 150 P
4 3800.000 30.30 -3.47 26.83 54.00 |-27.17| AVG 150 P
5 4878.000 28.79 -0.04 28.75 54.00 |-25.25| AVG 150 P
6 4927.000 41.00 0.13 41.13 74.00 |-32.87| peak 150 P
77| 5410.000 28.44 0.63 29.07 54.00 |-24.93| AVG 150 P
8 5417.000 40.81 0.63 41.44 74.00 |-32.56| peak 150 P
9 6446.000 26.43 2.15 28.58 54.00 |-25.42| AVG 150 P
10 6481.000 38.26 2.24 40.50 74.00 |-33.50| peak 150 P
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5 TEST SETUP PHOTOS
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Radiated Emission (above 1GHz)
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6 PHOTOS OF THE EUT

External
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