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Report No. : FR2N0202-01C

SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
3.1 15.247(a)(2) 6dB Bandwidth > 0.5MHz Pass -
3.1 - 99% Bandwidth - Report only -
3.2 15.247(b)(3) Output Power < 30dBm Pass -
3.3 15.247(e) Power Spectral Density | < 8dBm/3kHz Pass -
Conducted Band Edges
3.4 15.247(d) < 30dBc Pass -
and Spurious Emission
Under limit
Radiated Band Edges 15.209(a) &
35 15.247(d) Pass 3.05 dB at
and Spurious Emission 15.247(d)
2484.08 MHz
Under limit
3.6 15.207 AC Conducted Emission 15.207(a) Pass 12.76 dB at
0.596 MHz
15.203 & 15.203 &
3.7 Antenna Requirement Pass -
15.247(b) 15.247(b)
Declaration of Conformity:
The test results with all measurement uncertainty excluded are presented in accordance with
the regulation limits or requirements declared by manufacturers.
Comments and Explanations:
The declared of product specification for EUT presented in the report are provided by the
manufacturer, and the manufacturer takes all the responsibilities for the accuracy of product
specification.
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1 General Description
1.1 Applicant

Persimmon Kaki LLC

6975 Union Park Avenue, Suite 600, Cottonwood Heights, Utah 84047

1.2 Product Feature of Equipment Under Test

Product Feature

Equipment Digital Media Receiver
Model Name GG6A87E
FCCID 2A8UX-2892
Conducted: POB33R01302503S3
SN Code Conduction: GOB2JK013055002A

Radiation: GOB2JK0130550029

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.

1.3 Product Specification of EQuipment Under Test

Standards-related Product Specification

Tx/Rx Frequency Range

2405 MHz ~ 2480 MHz

Number of Channels

16

Carrier Frequency of Each Channel

2405 MHz, 2410MHz, ..., 2480MHz

Maximum Output Power to Antenna

14.60 dBm (0.0288 W)

99% Occupied Bandwidth 2.672MHz
Antenna Type / Gain FPC IFA Antenna type with gain 3.80 dBi
Type of Modulation 0O-QPSK

1.4 Modification of EUT

No modifications are made to the EUT during all test items.

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID: 2A8UX-2892

Page Number : 50f 35
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1.5 Testing Location

Sporton International Inc. (ShenZhen) is accredited to ISO/IEC 17025:2017 by American Association
for Laboratory Accreditation with Certificate Number 5145.01.

Test Firm Sporton International Inc. (ShenzZhen)

1/F, 2/F, Bldg 5, Shiling Industrial Zone, Xinwei Village, Xili, Nanshan,
: : Shenzhen, 518055 People’s Republic of China

Test Site Location | TE| : +86-755-86379589

FAX: +86-755-86379595

) . ] FCC Test Firm
Sporton Site No. FCC Designation No. ) _
Test Site No. Registration No.
THO1-Sz CN1256 421272
Test Firm Sporton International Inc. (ShenzZhen)

101, 1st Floor, Block B, Building 1, No. 2, Tengfeng 4th Road, Fenghuang
Community, Fuyong Street, Baoan District, Shenzhen City Guangdong Province
China 518103

TEL: +86-755-33202398

Test Site Location

. ] ) FCC Test Firm
Sporton Site No. FCC Designation No. ) _
Test Site No. Registration No.
C002-Sz
03CH02-S7 CN1256 421272
1.6 Test Software
Iltem |Site Manufacturer Name Version
1. 03CHO02-SZ AUDIX E3 6.2009-8-24a
2. C002-Sz AUDIX E3 6.120613b
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1.7 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

¢ 47 CFR Part 15 Subpart C 815.247
¢ FCC KDB 558074 D01 15.247 Meas Guidance v05r02
¢ ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel (IT\/rIquz) Channel (llz\;?_&)
1 2405 19 2445
12 2410 20 2450
13 2415 21 2455
2400-2483.5 MHz 14 2420 22 2460
15 2425 23 2465
16 2430 24 2470
17 2435 25 2475
18 2440 26 2480

2.2 Test Mode

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction (150 kHz to 30 MHz), radiation (9 kHz to the 10th harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower). Pre-scanned tests, X, Y, Z in three orthogonal panels
to determine the final configuration (X plane as worst plane) from all possible combinations.

b. AC power line Conducted Emission was tested under maximum output powetr.

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases

Data Rate / Modulation

Test Item
250kbps / Zigbee

Mode 1: Zigbee Tx CH11_2405 MHz
Conducted | Mode 2: Zighee Tx CH17_2435 MHz

TCs Mode 3: Zigbee Tx CH25_2475 MHz
Mode 4: Zigbee Tx CH26_2480 MHz

Mode 1: Zigbee Tx CH11_2405 MHz
Radiated Mode 2: Zigbee Tx CH17_2435 MHz

TCs Mode 3: Zigbee Tx CH25_2475 MHz
Mode 4: Zigbee Tx CH26_2480 MHz

AC
Mode 1: Lora Tx + Zigbee Tx + Bluetooth Tx + WIFI(2.4G) Tx + USB Cable (Charging
Conducted
from Adapter)
Emission

Remark: For Radiated Test Cases, The tests were performance with Adapter.
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2.3 Connection Diagram of Test System

Power

EUT

Source

This example is connection diagram of EUT test configurations.

. For detail, please refer to test mode configuration and setup photographs for each test item.

2.4 EUT Operation Test Setup

For Zigbee function, the engineering test program was provided and enabled to make EUT continuous
transmit.

2.5 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example :
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 1.2 dB and 20dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=1.2+20=21.2 (dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

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

3.1.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.1.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 11.8

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3.  Setto the maximum power setting and enable the EUT transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6
dB bandwidth must be greater than 500 kHz.

5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1% to 5% of the 99% OBW and the VBW is set to 3 times of the RBW.

6. Measure and record the results in the test report.

3.1.4Test Setup

Spectrum Analyzer EUT
Sporton International Inc. (ShenzZhen) Page Number : 10 of 35
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3.1.5Test Result of 6dB Bandwidth

Please refer to Appendix A.

6 dB Bandwidth Plot on Channel 11

Spectrum | mvl
Ref Level 20.00 dbm  Offset 21.20 dB & RBW 100 kHz
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6 dB Bandwidth Plot on Channel 17

Spectrum | :%1
Ref Level 20.00 dbm  Offset 21.20 dB & RBW 100 kHz
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6 dB Bandwidth Plot on Channel 25

Spectrum | n%:l

Ref Level 20.00 dém  Offset 21.20 dB & RBW 100 kHz
= Att 20 de SWT 1ms & YBW 300 kHz
@ 1Pk Max

Mode Sweep
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6 dB Bandwidth Plot on Channel 26

Spectrum | n%:l
Ref Level 20.00 dBm  Offset 21.20 dB & RBW 100 kHz
= Att 20 de SWT 1ms & YBW 300 kHz Mode Sweep
@ 1Pk Max
M1[1] 18.85 dBm
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3.1.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.

99% Occupied Bandwidth Plot on Channel 11

Spectrum | u%,:[

Ref Level 20.00 dBm  Offset 21.20 dB & RBW 30 kHz

| Att 20de  SWT 1.1 ms & VYBW 100 kHz
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Mode Sweep
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11 ] (T
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99% Occupied Bandwidth Plot on Channel 17

Spectrum | u%,:[

Ref Level 20.00 dBm  Offset 21.20 dB & RBW 30 kHz
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T2 1 2.43626374 GHz -5.22 dBm
I ] | EREREE ]
Date: 19.FEB.2023 16:38:22
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99% Occupied Bandwidth Plot on Channel 25

Spectrum | u%:[

Ref Level 20.00 dém Offset 21.20 dB & RBW 30 kHz
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99% Occupied Bandwidth Plot on Channel 26

Spectrum | u%:[
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Note : The occupied channel bandwidth is maintained within the band of operation for all of the modulations
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3.2 Output Power Measurement

3.2.1Limit of Peak Output Power

For systems using digital modulation in the 2400-2483.5MHz, the limit for output power is 30dBm. If
transmitting antenna of directional gain greater than 6dBi is used, the output power from the
intentional radiator shall be reduced below the above stated value by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to be

reduced by 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

3.2.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.2.3Test Procedures

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 clause 11.9.1.3 PKPM1
Peak power meter or ANSI C63.10-2013 clause 11.9.2.3.1 Method AVGPM method.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.

3.  Setto the maximum power setting and enable the EUT transmit continuously.

4.  Measure the conducted output power and record the results in the test report.

3.2.4Test Setup

Power Meter EUT

3.2.5Test Result of Average Output Power

Please refer to Appendix A.
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8dBm in any 3kHz band at any time interval

of continuous transmission.

3.3.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.3.3Test Procedures

1.

The testing follows Measurement Procedure of ANSI C63.10-2013 clause 11.10.2 Method
PKPSD.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the span to 1.5
times DTS Channel Bandwidth. (6dB BW)

Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

Measure and record the results in the test report.

The Measured power density (dBm)/ 100kHz is a reference level and used as 20dBc down limit

line for Conducted Band Edges and Conducted Spurious Emission.

3.3.4Test Setup

e )

Spectrum Analyzer EUT
3.3.5Test Result of Power Spectral Density
Please refer to Appendix A.
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3.3.6 Test Result of Power Spectral Density Plots (100kHz)

PSD 100kHz Plot on Channel 11
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PSD 100kHz Plot on Channel 17
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PSD 100kHz Plot on Channel 25

Spectrum | n%::

Ref Level 20.00 dém  Offset 21.20 dB & RBW 100 kHz
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PSD 100kHz Plot on Channel 26

Spectrum | I:%:l

Ref Level 20.00 dém  Offset 21.20 dB & RBW 100 kHz
= Att 20 de SWT 1ms & YBW 300 kHz
@ 1Pk Max

Mode Sweep

M1[1] 13.44 dBm
2.48026600 GHz
10 dBm

-10 dBm

- ) R
20 dBm—1— =
rnd”

\w-m,\ﬁ
-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts Span 2.421 MHz

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID: 2A8UX-2892

Page Number : 18 of 35
Report Issued Date : May 25, 2023
Report Version : Rev. 01

Report Template No.: BU5-FR15CBT4.0 Version 2.0



saronas. FCC RF Test Report Report No. : FR2N0202-01C

3.3.7Test Result of Power Spectral Density Plots (3kHz)

PSD 3kHz Plot on Channel 11
Spectrum | [%]
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PSD 3kHz Plot on Channel 17
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PSD 3kHz Plot on Channel 25

Spectrum | n%:l

Ref Level 20.00 dém Offset 21.20 dB & RBW 32 kHz

= Att 20 de SWT 26,3 ms @ YBW 10 kHz Mode Sweep
@ 1Pk Max
M1[1] 1.23 dBm)|
2.47463910 GHz
10 dBm
0 dBm

10 dem—dhrat wil! f‘fl“lpﬂm‘l\ f"‘"\bﬁ[lmu,. W‘Wﬁ l['ﬁ"""lﬂh-m putlgtf /\MLW’WFL
.
-30 lf]Bu..h

-40 dBm

S

-50 dBm

-60 dBm

-70 dBm

CF 2.475 GHz 1001 pts Span 2.361 MHz

PSD 3kHz Plot on Channel 26

Spectrum | I:%:l

Ref Level 20.00 dém Offset 21.20 dB & RBW 32 kHz
= Att 20 de SWT
@ 1Pk Max

26.9 ms @ VBW 10 kHz  Mode Sweep

M1[1] 25.31 dBm

2.48006290 GHz
10 dBm

M1

a0ds Lt P alad g ;«nmm B PO AL T
o M" Ll T "IJ"W LT i

7 me - A I /‘ ,if e Ml

| | 'k" i

-50 dBm '\l Ui

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts Span 2.421 MHz

il ] QERRRRRED
Date: 19.FEB.2023 F:02:0¢

Sporton International Inc. (ShenzZhen) Page Number 1 20 of 35
TEL : +86-755-8637-9589 Report Issued Date : May 25, 2023
FAX : +86-755-8637-9595 Report Version : Rev. 01
FCC ID: 2A8UX-2892

Report Template No.: BU5-FR15CBT4.0 Version 2.0



saronas. FCC RF Test Report Report No. : FR2N0202-01C

3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission

All harmonics/spurious must be at least 20 dB down from the highest emission level within the

authorized band.

3.4.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.4.3Test Procedure

1. The testing follows ANSI C63.10-2013 clause 11.13

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Set RBW = 100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. 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.

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating frequency

band.

3.4.4Test Setup

1

Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Band Edges Plots

Low Band Edge Plot on Channel 11
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High Band Edge Plot on Channel 25
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High Band Edge Plot on Channel 26
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3.4.6 Test Result of Conducted Spurious Emission Plots

Conducted Spurious Emission Plot on Zigbee Channel 11
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Conducted Spurious Emission Plot on Zigbee Channel 11
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Conducted Spurious Emission Plot on Zighee Channel 17
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Conducted Spurious Emission Plot on Zighee Channel 25
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Conducted Spurious Emission Plot on Zighee Channel 25
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Conducted Spurious Emission Plot on Zighee Channel 26
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Conducted Spurious Emission Plot on Zighee Channel 26
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3.5 Spurious Emission Measurement in the Restricted Band

3.5.1Limit of Spurious Emission Measurement in the Restricted Band

Emissions which fall in the restricted bands must also comply with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (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

3.5.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.5.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 11.11 & 11.12

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

7. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
peak limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

8. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
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(2) Set RBW=100 kHz for f < 1 GHz; VBW > RBW,; Sweep = auto; Detector function = peak;

Trace = max hold;

(3) Set RBW =1 MHz, VBW=3MHz for f > 1 GHz for peak measurement.

For average measurement:

. VBW = 10 Hz, when duty cycle is no less than 98 percent.

. VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.

3.5.4Test Setup

For radiated emissions below 30MHz

A

1
Metal Full Soldered Ground Plane

For radiated emissions from 30MHz to 1GHz

i

EUT

S0cm

Spectrum Analyzer / Receiver

R Antenna

3m

1
Metal Full Soldered Ground Plane

R e

Spectrum Analyzer j Receiver
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For radiated emissions above 1GHz

RX Antenna

Metal Full Soldered Ground Plane

[N~ 58

Spectrum Analyzer / Receiver

3.5.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was

20dB lower than the limit line was not reported.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C&D.

3.5.7Test Result of Radiated Spurious Emission (30MHz ~ 10th Harmonic or 40GHz,
whichever is lower)

Please refer to Appendix C&D.

3.5.8 Duty Cycle

Please refer to Appendix E.
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3.6 AC Conducted Emission Measurement

3.6.1Limit of AC Conducted Emission

For equipment 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.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.6.3Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least

80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector
and Quasi-Peak Detector Function respectively.
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3.6.4Test Setup

Rt b s e e R T e e B e s e e T s e e G S R T T R e I
| |
| |
I Rear of EUT to be flushed |
I with rear of table top I
| =1
| |
| |
| — |
l A EUT l
| | I l 80 cm to
| Receiver | ground
I 500 RF Cable #0cm : plane
| |
| |
| i 2 |
| 2
: "3b) :
|
| AC :
I AMH I
| (LISH) |
| |
| ” 73 B | -
' e | -~
I f - Bonded to horizontal l - il
oy ground plane ~
I (ot 0 oD LD RTTL. [URV. | AT e
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.6.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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3.7 Antenna Requirements

3.7.1Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. 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 rule.

3.7.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.7.3Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4 List of Measuring Equipment

Instrument Manufacturer | Model No. | Serial No. [Characteristics Cal:)b;?etion Test Date Due Date Remark
iﬁgf;rz“e’? R&S FSV40 | 101078 | 10Hz~40GHz | Apr. 07,2022 FFeebB.1295’122002233~ Apr. 06, 2023 ?Toljl‘gi‘cst;‘;
Pulse Power Anritsu MA24118 | 1339473 | 30MHz-40GHz | Dec. 27, 2022 |\ S0 T 285 Dec. 26, 2023 (CTol_’I‘gfcst‘;‘;
Power Meter Anritsu ML2495A | 1542004 B:r?g"v\'lfjth Dec. 27, 2022 FFeeb5.1295’22002233~ Dec. 26, 2023 (CTolfl‘gfcst‘;‘;
Attenuator | MICRoway | EMVEZ2LLL -y ) SOMAZ26.56H ] £ep 25 2022 Feb. 22, 2023 | Conducted
Feb. 19, 2023~ (TH01-S2)
Attenuator MicRoway | EMVE2214-1 2 3O0MHZz-26.5GH | oy 55 5023 Feb. 25,2023 o 22, 2004 | Conducted
0 z (TH01-S2)
Exﬁiﬁ’;;gr“m KEYSIGHT N9010A MY515315°2 10Hz~44GHz | Jul. 07, 2022 FJZ;,%‘Q,ZZ%ZZ?Q Jul. 06, 2023 (oggﬂgtzi?gz)
Loop Antenna R&S HFH2-Z2 | 100354 | 9kHz~30MHz | Jul. 28, 2022 Fﬁgilo‘gyzz%zg Jul. 27, 2024 (o?gﬂgtzi?ga
Bilog Antenna TeseQ CBL6112D | 35407 | 30MHz-2GHz | Sep. 28, 2021 F,\;’g;_logzz%zg Sep. 27, 2023 (Oggﬂgg?gz)
o nande | ETs-Lindgren | 3117 | 00119436 | 1GHz~18GHz | Jul. 07,2022 |72 1% 20237 3ul. 06, 2023 (o?gﬂgtzi?ga
HF Amplifier MITEQ TTAlﬁéo'%' 1871923 | 18GHz~40GHz | Jul. 07, 2022 F,\jg;'lo‘gyzz%zz?g Jul. 06, 2023 (oggﬂgg‘_’gz)
SHF-EHF Horn | com-power AH-840 101071 | 18Ghz-40GHz | Apr. 09, 2022 F,\jg;_lo‘gzz%zg Apr. 08, 2023 (oggﬂgtzi?gz)
LF Amplifier Burgeon BPA-530 | 102211 | 0.01~3000Mhz | Oct. 19, 2022 F,\jg;_logzz%zg Oct. 18, 2023 (o?gg:gtzi?ga
HF Amplifier MITEQ /:g/lo%-%?):ggllvf—) 1943528 | 1GHz~18GHz | Oct. 19, 2022 F,\jg;_logzz%zg Oct. 18, 2023 (o?gg:gtzi?ga
HF Ampifier | KEYSIGHT | g3o17a |MY°32701 05GHz-26.56N| 0ct. 19, 2022 Fﬁg;_l()gzz%zg Oct. 18, 2023 (oggﬂgtzi?sna
AC Power Source Chroma 61601 616813003 N/A Nov. 10, 2022 Fﬁg[—, %%22%223; Nov. 10, 2023 (Oggﬂgg?gz)
Turn Table Chaintek T-200 N/A 0~360 degree NCR Fﬁg[—, 10%22%223; NCR (oggﬂ:gtzi?snz)
Antenna Mast |  Chaintek MBS-400 N/A 1m~4m NCR F,\jg}. 10‘2122%223; NCR (Oggﬂggf’snz)
EMI Receiver R&S ESR7 102297 | 9KkHz~7GHz; | Jul. 06,2022 | Feb. 16,2023 | Jul. 05, 2023 (ng‘égcg%‘
AC LISN R&S ENV216 | 101499 | 9kHz~30MHz | Jul. 06,2022 | Feb. 16,2023 | Jul. 05, 2023 (ng‘égcg%‘
AC Power Source| CHROMA 61601 |°10010092)100vac-250vac| Nov. 10, 2022 | Feb. 16, 2023 | Nov. 09, 2023 (Cc"g‘é‘écg%r)‘
NCR: No Calibration Required
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5 Uncertainty of Evaluation

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI 63.10-2013. All the measurement uncertainty value were shown with a coverage K=2 to indicate
95% level of confidence. The measurement data show herein meets or exceeds the CISPR
measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified
limit to determine compliance.

Uncertainty of Conducted Measurement

Test Item Uncertainty
Conducted Power +1.34 dB
Conducted Emissions +1.34 dB
Occupied Channel Bandwidth +0.13 %
Conducted Power Spectral Density +1.32 dB

Uncertainty of Conducted Emission Measurement (150 kHz ~ 30 MHz)

Measuring Uncertainty for a Level of Confidence 2 7dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

5.1dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 51dB
of 95% (U = 2Uc(y)) '
----------- THE END -----------
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Appendix A. Conducted Test Results
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Appendix A. Test Result of Conducted Test Items

Test Engineer: Chen Ran Temperature: 21~25 °C
Test Date: 2023/2/19~2023/2/25 Relative Humidity: 51~54 %
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
6dB BW
Data Freq. | Occupied | 6dB BW . )
Mod. Rate NTX CH. (MHz) BW (MHz) (I':/llr:zt) Pass/Fail
(MHz)
Zigbee | 250K | 1 11 2405 2.562 1.589 0.50 Pass
Zigbee | 250K | 1 17 2435 2.537 1.569 0.50 Pass
Zigbee | 250K | 1 25 2475 2.527 1.574 0.50 Pass
Zigbee | 250K | 1 26 2480 2.672 1.614 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average
Duty
Mod. Data Nt CH. Freq. Factor Conducted
Rate (MHz) (dB) Power
(dBm)
Setting
Zigbee | 250K | 1 11 2405 0.00 14.60 14
Zigbee | 250K | 1 17 2435 0.00 14.60 14
Zigbee | 250K | 1 25 2475 0.00 14.10 14
Zigbee | 250K | 1 26 2480 0.00 -9.50 -2
TEST RESULTS DATA
Peak Power Density
Data Froq. | Peak PSD | Peak PSD | | - Pei:‘mpitSD
Mod. | moa [NTY CH. (Mqu.) (dBm (dBm o @pm | Pass/Fai
/100kHz) | /3kHz) 3kHz)
Zigbee | 250K | 1 11 2405 15.63 -0.45 3.80 8.00 Pass
Zigbee | 250K | 1 17 2435 15.52 -0.73 3.80 8.00 Pass
Zigbee | 250K | 1 25 2475 12.55 -1.23 3.80 8.00 Pass
Zigbee | 250K | 1 26 2480 -13.44 -25.31 3.80 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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Appendix B. AC Conducted Emission Test Results

: Temperature : 22~25°C
Test Engineer : |TaoZhang : —
Relative Humidity : |50~55%
Test Voltage : [120Vac / 60Hz Phase : Line
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.

Full Spectrum

1001

BOT

Err Dar OB Lirmit at Main Barts
2 ED'?_‘-_-""""'—--.___ Ck art 15C-0F Limit at Main Ports
= _ - ; .
s L L 15C-Ave it ] s
% st * > * L
1 ' ’

20T

0 +—t L R . . T e e : :

150k 300 400 500 BOO 1M 2M M 4M 5M B 8 10mM 200 30M

Frequency in Hz

Final Result

Frequency QuasiPeak | CAverage | Limit | Margin | Line Filter | Corr.
(MHz} (dBEuY) (dBuY) | (dBuV] | (dB) (dB} |
0.182850 42.09 == 64.36 222711 OFF 19.7
0.182850 - 30.80 54.36 23.55 | L1 OFF 19.7
0.249000 37.34 - 61.79 24.45 | L1 OFF 19.7
0.249000 - 27.12 51.79 24.67 | L1 OFF 19.7
0.375000 39.72 o 58.39 18.67 | L1 OFF 19.7
0.375000 - 28.56 48.39 19.82 | L1 OFF 19.7
0.602250 39.31 - 56.00( 1669|L1 OFF 19.8 |
0.602250 -— 29.43 46.00 16.57 | L1 OFF 19.8
0.939660 27 .66 o 56.00 2834 | L1 OFF 19.8
0.939660 = 19.75 46.00 26.25 | L1 OFF 19.8
8.963250 29.70 - 60.00 30.30 | L1 OFF 20.0
8.963250 - 24.11 50.00 25.89 | L1 OFF 20.0
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: Temperature : 22~25°C
Test Engineer : |TaoZhang - —
Relative Humidity : |50~55%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
Full Spectrum
100
BOT
% ED'?_""""--—-..___‘_‘_‘_‘ F \."F Part 15C-0F Limit at Main Pors
% wt ® o T O
1 * &
201
0 : p——t——t— , R e B B R : :
150k 300 400500  BOO 1M M 3M AMSM G 8 10M 20M  30M
Fraquency in Hz

Final Result

Frequency QuasiPeak | CAverage | Limit | Margin | Line | Filter | Corr.
(MHz) (dBu\) (dBuV) | (dBuV) [ (dB) (dB) |
0.188250 41.15 - 64.11 2297 | N OFF 19.7
0.188250 - 28.49 54.11 2563 | N OFF 19.7
0.255750 37.91 == 61.57 23.66 | N OFF 19.7
0.255750 - 26.74 51.57 24.82 | N OFF 19.7
0.377340 41.04 o 58.34 1730 | N OFF 19.7
0.377340 o 28.82 48.34 19.51 | N OFF 149.7
0.596220 40.30 - 56.00 1570 [ W OFF 19.7
0.596220 — 33.24 46.00 1276 | N OFF 18.7
0.939570 29.26 o 56.00 2674 | N OFF 19.7
0.939570 - 23.42 46.00 2258 | N OFF 14.7
9.060000 31.82 - 60.00 2818 N OFF 20.0
9.060000 == 25.43 50.00 2457 | N OFF 20.0
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Appendix C. Radiated Spurious Emission

Temperature : 24~25°C
Test Engineer : Shun ping You
Relative Humidity : 48~49%
2.4GHz 2400~2483.5MHz
Zigbee (Band Edge @ 3m)
Zigbee | Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2372.79 55.71 -18.29 74 48.78 32.35 6.37 31.79 | 237 191 P H
2390 46.33 -7.67 54 39.26 32.36 6.44 31.73 | 237 191 A H
* 2405 114.8 - - 107.72 32.37 6.44 31.73 | 237 191 P H
Zigbee
* 2405 113.01 - - 105.93 32.37 6.44 31.73 | 237 191 A H
CH11
2379.195 53.28 -20.72 74 46.35 32.35 6.37 31.79 | 390 348 P \%
2405MHz
2390 43 -11 54 35.93 32.36 6.44 31.73 | 390 348 A \Y
* 2405 107.24 - - 100.16 32.37 6.44 31.73 | 390 348 P \%
* 2405 105.44 - - 98.36 32.37 6.44 31.73 | 390 348 A \%
* 2475 111.09 - - 103.73 32.39 6.53 31.56 | 288 189 P H
* 2475 109.12 - - 101.76 32.39 6.53 3156 | 288 189 A H
2483.68 59.46 -14.54 74 52.1 32.39 6.53 31.56 | 288 189 P H
Zigbhee
2484.08 50.95 -3.05 54 43.59 32.39 6.53 3156 | 288 189 A H
CH25
* 2475 109.16 - - 101.8 32.39 6.53 31.56 | 390 250 P \Y
2457MHz
* 2475 107.3 - - 99.94 32.39 6.53 31.56 | 390 250 A \
2483.64 57.15 -16.85 74 49.79 32.39 6.53 3156 | 390 250 P \%
2483.52 48.45 -5.55 54 41.09 32.39 6.53 31.56 | 390 250 A \Y
* 2480 87.58 - - 80.22 32.39 6.53 3156 | 290 191 P H
* 2480 85.54 - - 78.18 32.39 6.53 31.56 | 290 191 A H
2483.76 53.59 -20.41 74 46.23 32.39 6.53 3156 | 290 191 P H
Zigbee
2483.52 48.72 -5.28 54 41.36 32.39 6.53 3156 | 290 191 A H
CH26
* 2480 84.61 - - 77.25 32.39 6.53 31.56 | 390 249 P \%
2480MHz
* 2480 82.84 - - 75.48 32.39 6.53 3156 | 390 249 A \%
2498.56 52.95 -21.05 74 45.52 324 6.53 315 390 249 P \%
2483.52 43.83 -10.17 54 36.47 32.39 6.53 3156 | 390 249 A \%
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1. No other spurious found.

Remark
2. Allresults are PASS against Peak and Average limit line.
2.4GHz 2400~2483.5MHz
Zigbee (Harmonic @ 3m)
Zigbee | Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
Zigbee 4810 52.49 -21.51 74 66.51 34.41 9.47 57.9 100 223 P H
CH11 4810 45.58 -8.42 54 59.6 34.41 9.47 57.9 100 223 A H
2405MHz 4810 50.12 -23.88 74 64.14 34.41 9.47 57.9 - - P \Y
4870 56.15 -17.85 74 70.18 34.37 9.5 57.9 100 225 P H
4870 49.88 -4.12 54 63.91 34.37 9.5 57.9 100 225 A H
7305 54.53 -19.47 74 66.71 36.05 11.24 | 59.47 | 100 130 P H
Zigbee
7305 49 -5 54 61.18 36.05 11.24 | 59.47 | 100 130 A H
CH17
4870 52.74 -21.26 74 66.77 34.37 9.5 57.9 371 266 P \Y
2437MHz
4870 46.09 -7.91 54 60.12 34.37 9.5 57.9 371 266 A \Y
7305 52.94 -21.06 74 65.12 36.05 11.24 | 59.47 | 100 156 P \Y
7305 47.49 -6.51 54 59.67 36.05 11.24 | 59.47 | 100 156 A \Y
4950 52.09 -21.91 74 66.1 34.33 9.56 57.9 100 237 P H
Zighee 4950 45.12 -8.88 54 59.13 34.33 9.56 57.9 100 237 A H
CH25 7425 45.34 -28.66 74 57.9 35.96 11.29 | 59.81 - - P H
2457MHz 4950 44.38 -29.62 74 58.39 34.33 9.56 57.9 - - P \
7425 45.9 -28.1 74 58.46 35.96 11.29 | 59.81 - - P \Y
4960 43.23 -30.77 74 57.22 34.32 9.59 57.9 - - P H
Zigbee
7440 46.03 -27.97 74 58.66 35.94 11.29 | 59.86 - - P H
CH26
4960 43.53 -30.47 74 57.52 34.32 9.59 57.9 - - P Y
2480MHz
7440 45.59 -28.41 74 58.22 35.94 11.29 59.86 - - P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Emission below 1GHz

2.4GHz Zigbee (LF)

Zigbee | Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
112.45 24.19 -19.31 43.5 40.96 15.92 2.09 34.78 - - P H
157.07 28.23 -15.27 43.5 42 18.57 2.36 34.7 - - P H
237.58 34.05 -11.95 46 48.64 17.17 2.94 34.7 - - P H
358.83 27.37 -18.63 46 38.1 20.43 3.42 34.58 - - P H
609.09 26.91 -19.09 46 31.77 26.12 3.6 34.58 - - P H
2.4GHz
724.52 31.43 -14.57 46 34.75 27.34 3.74 34.4 - - P H
BLE
30 28.25 -11.75 40 44.18 17.56 1.21 34.7 - - P \%
LF
111.48 30.21 -13.29 43.5 47.06 15.84 2.09 34.78 - - P \%
238.55 28.9 -17.1 46 43.44 17.21 2.95 34.7 - - P \%
452.92 27.71 -18.29 46 35.96 22.79 3.46 34.5 - - P \%
517.91 28.02 -17.98 46 35.45 23.65 3.42 34.5 - - P \%
724.52 28.8 -17.2 46 32.12 27.34 3.74 34.4 - - P \Y
1. No other spurious found.
Remark
2. All results are PASS against limit line.
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

! Test result is Margin line.

P/A | Peak or Average

H/V | Horizontal or Vertical
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A calculation example for radiated spurious emission is shown as below:

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
FCC ID: 2A8UX-2892

BLE Note | Frequency Level |Margin| Limit Read |Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(HV)
BLE 2390 55.45 | -1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CH 00
2402MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) =
Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Margin (dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBpV) — 35.86 (dB)
= 55.45 (dBpV/m)
2. Margin (dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuV/m)
= -18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Margin (dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
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Appendix D. Radiated Spurious Emission Plots

2.4GHz 2400~2483.5MHz
Zighee (Band Edge @ 3m)

Zigbee 2.4GHz 2400~2483.5MHz Band Edge @ 3m

Zigbee CH11 2405MHz

Horizontal Fundamental

Dot P
1 6By bats 20230214 1 aBuvm) Date 20230214
100 1004
03 | 034
T2 \ 701 ven 11
o2 624
e IS, (e
46.9| 46.90 ,,mumww"““
a3 313
154 15
510 g0 5z s o 75 000 o oo 200 7o00 5000
requency iz Frecuency Wiz
ste o022 sie wacH02sz
Condon  PEAK_BE 74 3m HE_ANT 3117 0107 HORZONTAL Condon PEAK_74 3m HE_ANT_3117 0107 HORIZONTAL
W 000 000Kr e VW 300 GROKH R 1000 GROKF VB 3000 00K
Prjet SNo202.01 Project 020201
oo Hode 29 ode ode 29
S beo GoBRIKG 130850028 s 469 GopauKoranssenzs
Pl Kot Accassories Plane Ko Accessotes
power satiog 1 power seting 14
Ter Lisie nesdincenns Cavle prasmp A/pos T/pos e Linit Readinterna Covle Premmp ArPes Tros
Frea Level Liodr ‘Line Level Fockor Loss Foctor Remark Frea Level Uinis Lne Leve Fockar ‘Loss Facior Remark

@

ez

1
/

625 | 625
(&\[ A6 54

1
15 N S 15 P S
13 a1
15 154
570 pET 75 773 Ty s a0 T 00 7200 7000, )
requency (i) Frequency ()
ste ascHuzsz ste a3cHozsz
Condiion - AVG_BE_ 54 3m HF_ANT_3117_0107 HORZONTAL Condiion : AVG_54 3m HF_ANT_3117_0107 HORZONTAL
RBVV-1000 000KHz VBWA0 010Kz RBW.1000. 00014z VEW.G 010Kz
Projct 21020201 Praject 020201
Mode Wode 29 Mode Moce 29
Av s #65 GOB2IKD130650029 s #69 GIB2JKO130550029
. Plane Xwith Accessories Plane Xuith Accessaris
power stting 14 powet seting 14
Ver Liait  Reagiotenna Cable Preamp APos T/Pos v Linit Reagantenna Cable Presmp Arfos T/Pos
frea Level Lisie Line Loved Factor b Renari Frea Level Limt Line Lovel Factor Loss Fector Remark
W @ e @W @R @ @ w e TR mwe @ mwE e @m @ @ w
1 s 4e.33 7.6 e 9.6 235 4 33 23 191 Average 1o 2es.00 1301 59.01 54.00 105.83 237 644 373 237 151 Average

Sporton International Inc. (ShenzZhen) Page Number : D1 of D11
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID: 2A8UX -2892



SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01C

Zigbee

2.4GHz 2400~2483.5MHz Band Edge @ 3m

Zigbee CH11 2405MHz

Vertical

Fundamental

Peak

Data:5 Data:7
el (Buvim) Date: 2023.0214 ) (@Buvim) Date: 2023.0244
1094) 1094
933 93
X 781 PEAK 74
625) 625
“J binsdeartibstfisto e
et s
469 6.8 b
313 313
155 155
310 7. 582, %7, 2. 215 000 7400, 800, 2200, 2600, 3000
Freauency (Miz) Frequency (MHz)
Site 03CH02-57 site 03CH02:52
Condition PEAK_BE 74 3m HF_ANT_3117_0107 VERTICAL Condition PEAK 74 3m HF_ANT_3117_0107 VERTICAL
RBW-1000.000KHz VBW-3000.000KHz RBW:7000 000Kz VEW-3000 000KHz
Project 2020201 Project 2N0202.01
Mode Mode 29 Mode Mode 29
SN #69 GB2IKI130550029 SN #69 GOB2IK0130550029
Plane Xwith Accessories Plane Xith Accessories
power settng 14 power setting 14
- Linit Readintenna Cable Preamp A/Pos T/Pos er Linit Readintenna Cable Preamp AfPos T/Pos
Frea Level Limit Line Level Factor Loss Factor Renark Frea Level Linit Line Level Factor (Loss Factor Remark
G8 GBuv/m dBuv  dB/m  dB B T WAz GBuv/m | B dBuv/m dBuv dB/m  dB a8 cm  deg

1 29920 53.28 2072 7400 46.35 3235 6.37 3179

365 peak

1% 2005.00 107,28 33.24 74.00

10606 32.37 648 3173 390 345 Peak

Avg

Data: 6 Data: 3
el (dBuvim) Date: 2023.0244 ) (@BuVim) Date: 2023.0244
1004 1004
035 938
784 784
625 625
av6 54
46| 1 45| N
B I P RS S . B ——
IR e
313 33
155 156
310 20, 2% R 294, 215 000 400, 1800, 2200, 2600, 3000
Frequency (MiHz) Frequency (Mhz)
Site 03CH02-52 Site 03CH025Z
Condition AVG_BE_54 3m HF_ANT_3117_0107 VERTICAL Condition AVG_54 3m HF_ANT_3117_0107 VERTICAL
RBW-1000.000KHz VBW0.010KHz RBW-1000.000KHz VBW-0.010KHz
Project 2N0202.01 Project 2020201
Mode tode 29 Mode. Mode 29
SN #69 GOB2JK0130550029 SN #69 GIB2K0130550029
Plane Xwith Accessories Plane Xvith Accessories
power satting 14 power satting 14
Ouer Limit Resintenna Cable Preasp A/Pos T/Pos Over Limit Readintenna Cable Preamp A/Pos T/Pos
Frea Level Limit Line Level Factor Loss Factor Remark Freq Level Limit Line Level factor Loss Factor Remark.
T W Gewv/m @B amv/m  dew /e @8 @8 em  deg T W Guv/m @B Gewv/m dBw de/m @ @ em  des
1 23%.00 43.00 1100 56.00 35.93 32.35 6.46 3173 39 348 Average 1% 2005.00 105.48 51.46 54.00 S6.35 32.37 6.4 3173 3% 345 Average

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
FCC ID: 2A8UX -2892
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01C

Zigbee

2.4GHz 2400~2483.5MHz Band Edge @ 3m

Zighee CH25 2457MHz

Horizontal

Fundamental

oata:3 Datac1
o aBuvim) Dates 20230214 1 @uvim) Date: 2023024
1
1004 1004
033 03
e ~ i o —
Lo A T SRV et
463 PPN N SO SO T
213 13
156 154
50 Zaca. 7t 748 75z =) 00 Taco. 00, 7200, 700, )
requency (i) Frequency (o)
ste aacHo2S2 ste acHoz:52
Condion £ PEAK_BE 74 3m HF_ANT_3117 0107 HORZONTAL Condition £ PEAK_74 Im HF_ANT_3117_0107 HORZONTAL
RBIN: 7000 000KHz VEW-3000.000KHz RBW:T000.000KIz VE-300.000KHz
Project 2020201 Projct 22020201
ode ode 31 Mode Mode 31
Peak 3 463 GOB2IK130550129 SN #69 GUB2IKO130550029
Plane Xuith Accessoriss Plane Xvith Accessories
power seting 14 power sstting 14
Ser Linit Readintenna Cable Preamp ArPos T/pos v Linit  Readintenna Cable Preamp Arbos T/Pos
fre Level Limic Line Level factor Loss Faceor Rerark Frea Level Limit Line Level Factor Lose Factor Remark
@ G @ @ @@ T e @ @ W @ @ @ dm
1 aEe 5945 1450 7600 5210 RIS 6.5 3 26 189 peak 1% 7500 11109 3.09 74.00 103,73 3239 6.5 .Ss w6 189 Peak
Oatacd Data:2
o @Buvim) Dates 20230214 | @Buvim) Dates 20230244
100.4) 109.4) 1
a3 a3
784 7
625 624
/ a6 54
2691 P~ —— ] 469 S G |
I NN B
213 313
154 154
50 ey e, 758 75z 750 00 Tace. 00, 7200, 700 E)
roquency (i) Froquency (ie)
ste oacHo2.52 ste ocHoz.52
Condiion £ AVG_BE 54 3m HE_ANT_3117_0107 HORZONTAL Condition - AVG_54 Im HF_ANT_3117_0107 HORZONTAL
RBI:000 000KHz VBWR0.010KHz RBWE1000.000RHz VEW-0010KHz
Project 2020201 Project 2020201
Miode od 31 Mode Mode 31
Av s #69 GOB2IKD130550029 SN #69 GUB2IKO13050029
. Plane Xwith Accessories Plane with Accessories
power seting 14 power sstting 14
Qler Linit Readintenna Cable Pream ArPos T/Pos Gler Linit Reodintema Cable Preamp A/Pos T/Pos
fre Level Limit Line Level factor Loss Factor Rerark freq Level Limit Line Level Factor Loss factor Remark
e e @ v W e @@ o dm T e @ G W @ @ @ o e
1 aeece s0.95 -3.05 5.0 4359 .38 6.5 3156 26 169 Average 1% 275.00 109.12 55.12 54.00 10176 32.39 6.5 3155 288 189 Average

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
FCC ID: 2A8UX -2892
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01C

Zigbee

2.4GHz 2400~2483.5MHz Band Edge @ 3m

Zighee CH25 2457MHz

Vertical

Fundamental

1

2683.52 45.45 -5.55 54.00 41.69 32.39 6.53 3155 39

250 Average

1% 2075.00 107.30 53.30 54.00 99.93 32.39 6.53 3156 3%

oatw 7 a5
i o) Date: 2023.02.14 1 By Date:2023.02:14
.
1004 1004
033 023
71 pe e 75 4 peak 73
o R o2 "
R ——
R R P it o
69| Y e w——EL L
a13) a1
156 154
o Zat6. 2475 240t 792 = 000 oo, Taoo. 2200, 7500 5000
requency (i) Freauency ()
ste ascHoz:sz Ste aacroz sz
Condion - PEAK_BE.74 3m HF_ANT_3117_0107 VERTICAL Condion PEAK. 74 3m HE_ANT_3117_0107 VERTICAL
REW-1000 000KHz VEW 3000 600KI e REW. 1000 000K/ VEW 3000 000KHz
Prject Me20201 Prject o202 01
Vode Wodo 31 Vode Node 31
Peak st 463 GOB2IK0130550120 N #69 GUB2IKO13050029
Plane Ko hocessorios Plane Xvith Accessores
s sting 4 powr sting 4
Se Linic  Resincens Cabie preams Arpos Tves Ger Linit Resdhntenna Cable breamp A/Pos T/pos
Frea Level Uimie Uine Level Factor Loss Foctor Remark Frea Level Uinis Line Levl Focior Loss Factor Remark
® B ww e B i e B e we B @ e a
1 ames 75 1655 7ece 4979 239 653 36 W6 250 Peok 1o 27500 105,15 3.5 7400 10100 2.3 6.53 356 W0 250 Peak
oatws bats
i ovm) Date: 2023.02.14 1 By Date:2023.02.14
1004 1004 "
w3 \ 03
7o 74
o2 o2
\\ AVG_BE 54, a6 54
P B R 159
N
BN =
13 13
156 156
0 Zit6. 7475 240t 7102 20 000 a0, Tooo. 2200, 7300 5000
roquency (i) Freauency (i)
Ste o3croz:sz Ste aacHoz.sz
Condion VG, BE 54 3m HE_ANT_3117_0107 VERTICAL Condion  AVG, 64 3 HE_ANT 3117_0107 VERTICAL
RN 1000 000KHz VBW'.010KHe RBVI 1000 000RHe VO G 010kHe
Prject 020201 Prject o202t
Vods odo Vode Mode 31
Av s #69 GOB2IKD130550029 SN #69 GUB2IKO13050029
. Plane ith Accessories. Plane
ot siing 14 ot sting 14
Ser Limit Resdincemna Cavie preanmp Arpos T/pos er Linit Resdhntenna Cable breamp A/Pos T/pos
Frea Level Limie Uine Lever Factor Loss Foctor Remark Frea Level Uinis Line Levl Focror Loss Factor Remark
BT R T R R

250 Average

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01C

Zigbee

2.4GHz 2400~2483.5MHz Band Edge @ 3m

Zighee CH26 2480MHz

Horizontal

Fundamental

oats
i o) Date: 2023.02.14
1004
033
71 pe e 75
o2
09
a13)
156
o 2iee. 2475 B 792 =
requency (i)
ste ascHoz:sz
Condion - PEAK_BE. 74 3m HF_ANT_3117_0107 HORZONTAL
REW-1000 000KHz VEW 3000 600KIz
Prject Me20201
Vode Wode 32
Peak st #69 GUB2IKD130550029
Plane Ko hocessoties
s sting 2
T gt Reasincemna Covie preamp Arpos T/pos
Frea Level Uimie Uine Level Factor Loss Foctor Remark

G8 GBuv/m dBuv  dB/m  dB B

1 268375 53.59 20,41 7400 46.23 3239 6.53 31.56

191 peak

Data: 1
) (dBuVim) Date: 2023.0244
1004
038
784 PERKC T3]
625
SOV RPRTTNRRE
6.9 st
33
158
000 400, 1800, 2200, 2600, 3000
Frequency (Miz)
Site 03CH02.52
Condition PEAK_74 3m HF_ANT_3117_0107 HORIZONTAL
RBW:7000.000KHz VEW-3000.000KHz
Project 2020201
Mode. Mode 32
SN #69 GIB2JK0130550029
Plane Xvith Accessories
power seting 2
Over Limit Readintenna Cable Presmp A/Pos T/Pos
Freq Level Uimit Line Level Factor loss Factor Remark.
W Guv/m @b gewv/m dow o/m @ @ em  deg

1+ 2s0.00 57.55 13.58 74.00 §0.22 32.39 6.53 3156 2%

191 peak

Data: 4
el (dBuvim)

Date: 20230214

1004

035

AVG_BE 54,

/AR

313
156
0 e, 77s 248t 702 7500
roquency (i)
ste o3cHizS2
Condion £ AVG, BE_ 54 3m HE_ANT_3117_0107 HORIZONTAL
RBI:1000.000KHz VBWL0 010Kz
Prject 2N0202.01
Wods odo 32
Av s #69 GOB2IKD130550029
. Plane Xwith Accessories
power seting 2
Cver Linit  Readintenna Covle Pream A/Pos T/pos
fre Level Limit Line Level factor Loss Factor Remari
e e @ v W e @@ o dm
1 aens: e -s.2s e 4136 3239 653 3.6 20 191 Average

Data: 2
) (@BuVim) Date: 2023.0244
1004
938
784
625
av6 54
45|
BUNSSNE AN e
EE
156
000 400, 1800, 2200, 2600, 3000
Frequency (Mhz)
Site 03CH025Z
Condition /AVG_54 3m HF_ANT_3117_0107 HORIZONTAL
RBW-1000.000KHz VBW-0.010KHz
Project 2020201
Mode. Mode 32
SN #69 GIB2K0130550029
Plane with Accessories
power seting 2
Over Limit Readintenna Cable Presmp A/Pos T/Pos
Freq Level Limit Line Level factor Loss Factor Remark.
T W Guv/m @B Gewv/m dBw de/m @ @ em  des

1% 2450.00 85.5¢ 31.56 54.00 76.18 32.39 6.53 3156 2%

191 Average

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID: 2A8UX -2892
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01C

Zigbee

2.4GHz 2400~2483.5MHz Band Edge @ 3m

Zighee CH26 2480MHz

Vertical

Fundamental

oatw 7 a5
i o) Date: 2023.02.14 1 By Dute 20230214
1004 1004
033 023
o1 / \ ven o 74 701 veni 1
o2 \ o2
- \ s b st
6] LY T S
a13) a1
156 154
o 2iee. 2475 1t 792 0 000 oo, Taoo. 2200, 7500 5000
requency (i) Freauency ()
ste ascHoz:sz Ste aacroz sz
Condion - PEAK_BE.74 3m HF_ANT_3117_0107 VERTICAL Condion PEAK. 74 3m HE_ANT_3117_0107 VERTICAL
REW-1000 000KHz VEW 3000 600KI e REW. 1000 000K/ VEW 3000 000KHz
Prject Me20201 Prject o202 01
Vode Wode 32 Vode Node 2
Peak st 463 GOB2IKO130550129 N #69 GUB2IKO13050029
Plane Ko hocessoties Plane Xvith Accessores
s sting 2 powr sting 2
Ser Limtt Resdincemna Cavie preanp Arpos T/pos r Linic Readintema Cable Preams Afpes T/ves
Frea Level Uimie Uine Level Factor Loss Foctor Remark Frea Level Uinis Line Levl Focior Loss Factor Remark
@ G T @ w e G e e e @@ e
1 aesmss s2.95 2105 760 4552 40 653 e W6 28 Peok 1o 000 sl 1061 740 7705 2.3 653 Ss W0 249 peak
oatws bats
i ovm) Date: 2023.02.14 1 By oate 20230214
1004 1004
w3 03
7o 74
o2 J o2
Al s 54 e s
—T— T i
13 13
156 156
0 Zit6. s 240t 7102 20 000 a0, Tooo. 2200, 7300 5000
roquency (i) Freauency (i)
Ste o3croz:sz Ste aacHoz.sz
Condion VG, BE 54 3m HE_ANT_3117_0107 VERTICAL Condion  AVG, 64 3 HE_ANT 3117_0107 VERTICAL
RN 1000 000KHz VBW'.010KHe RBVI 1000 000RHe VO G 010kHe
Prject 020201 Prject o020t
Vods odo 32 Vode Mode 2
Av s #69 GOB2IKD130550029 SN #69 GUB2IKO13050029
. Plane sories. Plane with Accessories
ot siing 2 ot sting 2
Ser Limit Resdincemna Cavie preamp Arpos T/pos S Linte Reasirtema Covle presm Arpos T/pos
Frea Level Limie Uine Lever Factor Loss Foctor Remark Frea Level Uinis Line Levl Focror Loss Factor Remark
e G e W e E @ e i G e W we @ e
1 ams ensclen s 47 239 653 s W6 28 Aversse Lo 000 st 28t sa0 7sds 2.3 653 3ss 90 269 Average

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595
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=aanas.  FCC RF Test Report Report No. : FR2N0202-01C

2.4GHz 2400~2483.5MHz
Zighee (Harmonic @ 3m)

Zigbee 2.4GHz 2400~2483.5MHz Harmonic @ 3m

Zigbee CH11 2405MHz

Horizontal Vertical

Data: 13 Data: 14

) @uvm) Date: 2023.02:14 1 gBovim) oate:2023.02:44
122 122
1054 1054
ors ars
eax 74 peai 74
704 70
o s v 58 o A6 54
B I W P P e e e e - SRR =
350 350
12 12
o wo0s. 5505 2000 5000 8500 ot G000 5500 2008 75000 000
requency (MHi) Freauency (WHz)
ste oxcHizsz ste axcHozsz
Condion+ PEAK. 74 3m HF_ANT_3117_0107 HORIZONTAL Condtin+ PEAK. 74 3m HE_ANT_3117_0107 VERTICAL
Peak Prject 020201 Projct 020201
Mods Mode 29 Mode Mode 29
s 463 GIB2IK0130550129 s 463 GIB2KO130550029
Plane Xwith Accessories Plane Xovith Accessories

Avg.

Wz dB0V/m B GBwv/m  @Bw  e/m @8 B

1 461000 52.49 -21.51 75.00 66.51 34.41 9.47 57.90 100 223 Peak 1 481000 S0.12 23.88 74.00 64.14 34.41 .47 57.90  --- - Peak
2 4sl0c0 458 -8.42 54.00 59.60 3441 9.47 57.90 100 223 Average

Sporton International Inc. (ShenzZhen) Page Number : D7 of D11
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SPORTON LAB.

FCC RF Test Rep

ort

Report No. : FR2N0202-01C

Zigbee

2.4GHz 2400~2483.5MHz Harmonic @ 3m

Zigbee CH17 2435MHz

Horizontal

Vertical

oas P
ot dwavm) Dot 20230214 s asavm) Date 20230214
1229 1229
1050 1050
s a5
e 74 beax 74
700 700
s s v s
52 2
e iy b A I R g e e e
350 250
15 15
o0 D D 0. o0 00 w00 w0 000 o0 D 00
Freauency (i) Froauency o
ste nschizsz sie wcrizsz
Condion - PEAK_74 5m HE_ANT_J117_0107 HORIZONTAL Condion - PEAK. 74 m HF_ANT_31170107 VERTICAL
Pea k Project 2020201 Project 2020201
Mode ode Wode
s 465 GIB2IKD1050029 s 469 GIBZIKO1050029
Piane it Accsssores Piane Kot Accessores
over sting 4 ower sty 14
Ser Linit tesdintemna Cable resm Afbos T/vos Oler Lisit Reasinterna Cavle Premmo Arpos /s
Avg_ frea tevel Uimie Uine Level Factor Loss rector - Fre Level Limit Line Leoel Factor Lows Factor Remarc
o = T a8 GBuv/m cBuv dB/m B
1 aoee seas s 7ee 7018 % o5 T 0 s pea 1 aween sireae 7aee 67 Wy o0 soe i a0 henk
3 oo s am seo o a2 o5 oo 11 merase D oo s st Lo sea M3y oo e N aog merese
S Teo s sy veo s dees s e oo e S Tato s nies oo mr deies s twar oo 1o pean
DoGe BEHG WS AL NS NN RT W HiNe Do T NE DRSPS DN RY R ENN.

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589

FAX : +86-755-8637-9595

FCC ID: 2A8UX -2892
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=aanas.  FCC RF Test Report Report No. : FR2N0202-01C

Zigbee 2.4GHz 2400~2483.5MHz Harmonic @ 3m

Zigbee CH25 2475MHz

Horizontal Vertical

Dt 13 Data: 14
el gBuvim) Date:2023.0214 ) Buvim) Date: 20230244
1225 1225
1054 105)
a3 a3
pear 74 pear 74|
704 700
AvG 54 G 54
52 52
[N P S ek At b 1 etotiveind, L P
350 350)
Iz 15
00 000, 000, 2000, 5000, Ta000 000 w000, s000. 2000 5000, 75000
Frequency (MHz) Freauency (iz)
Site a3cH02:52 site t3cH025Z
Condiion - PEAK_T4 3m HE_ANT_3117_0107 HORIZONTAL Condiion - PEAK_74 Im HF_ANT_3117_0107 VERTICAL
roject 200202.01 Project 20020301
Vode Mode 31 Mode Mode 31
N #69 GB2IKI13050029 sn #69 GOB2JKD130550029
Peak Plane Xwith Accessories Plane Xvith Accessories
power seting 14 poer setting 14
Over Linit Reashntenna Cable Preamp A/Pos T/Pos Over Linit Reagintemna Cable Pream AfPos T/Pos
freq Level Linit Line Leve Factor  Loss Factor Renark Fre Level Limit Line Level Factor Loss Factor Remaric
» @ e aw awm @ @ e aE @ 5 Gove @ @ @@
1 450.00 5209 2191 7400 6510 3433 9.5 .90 100 237 peak 1 ass0.00 438 -20.62 74.00 56.39 .33 9.5 57.%
3 4000 4512 D88 S0 5903 343> 956 5790 loo 237 Aversge 2 7as.00 590 2810 7.00 .46 3506 1129 .8 - - peak
3 Tamio 4534 -2mi6s 7400 .90 o6 1129 e - - pea

Sporton International Inc. (ShenzZhen) Page Number : D9 of D11
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01C

Zigbee

2.4GHz 2400~2483.5MHz Harmonic @ 3m

Zighee CH26 2480MHz

Horizontal

Vertical

Peak

oata: 13
o aBuvim) Date: 20230214
1224
1050
o3|
peax 74l
709
AvG 54
52z
H I JN ISP SRS Py S e e T
350
12
00 w000, £ 2000, 5000, Ta000
Frequency (W)
ste aacHo252
Condiion - PEAK_74 3m HF_ANT_3117_0107 HORIZONTAL
Proe 2020201
Miode Mode 32
N #69 GUB2IKD130550029

e
Plane with Accessories
power setting 2

1 406000 43.23 3077 7400 57.22 3832 959 57.90 - - Peax
2 7ate.00 4c.03 27.97 7s.00 36.66 35.96 1129 9.8 - - Peax

Data: 14
) @Buvim) Date: 2023024
1225
1050
o
penK 74
700
AV 54
52
| ATV PP S
350
5
000 G000, 5000, 12000, 5000, 75000
Frequency (Miz)
site 03cH02 52
Condtion - PEAK_74 3m HF_ANT_3117_0107 VERTICAL
2020201
Mode Mode 32
sn #69 GUB2JKO130550029
Plane vith Accessores
power setting 2
u Trv0s
Renaric

1
2

4960.00
7840,

43.53 30.47 74.00 57.52 432 9.59 5.9
00 45.59 25.41 74.00 56.22 35.9 11.29 59.86

- peak
S peak

Sporton International Inc. (ShenzZhen)

TEL : +86-755-8637-9589
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=aanas.  FCC RF Test Report Report No. : FR2N0202-01C

Emission below 1GHz

Zigbee (LF)

Zigbee 2.4GHz 2400~2483.5MHz

Zigbee LF

Horizontal Vertical

" n i

o0

"
° 2
300] 2 - . 300) 3 . 5 i
1 ol
‘ o] 0, b s

3 o o e o w0 % 7
Trecuoncy iy roawncy i)
oxcrozsz ste ocrozsz
Condtion - FCC CLASS 3 3m VULBO160.01003 HORZONTAL Condtion - FCC CLASS-9 Im VULES163.01003 VERTICAL
P/ P 020, P 00201
s fio 3 Hiots fiods 3
S 565 Gooa 120850029 s 65 Govzaraossonzs
Pins i Accessates Pans Yo hccessates
powe et 17 owe st 17
Peak Freq Lever tinge Line Loves Fackor 2 remarc Frea Lever Lings 'Line Levek Facior g renarc

Wz B0V/m B dv/n  dBw d/m @8 B W B0/ d6 GBwv/m  GBw GB/m @8 B

1 11245 26.19 -19.31 43.50 40.96 15.92 2.09 34.78 1 30.00 28.25 1175 40.00 44.18 1755 1.21 34.70
2 15707 28.23 15,27 4350 42,00 18.57 2.36 .70 2 1148 30021 1320 4350 47.06 15.84 2.09 34.78
3 23755 3465 11.95 4500 da.6¢ 1717 2,94 34.70 3 238055 2599 17.10 46.00 43.44 17.21 2.95 34.70
4 3083 27.37 1563 36.00 35.10 20,43 3.82 34.58 3 352052 27.71 1829 46.00 35.96 2279 3.46 34.50
5 609.09 26,51 1.0 46.00 31.77 26.12 3.60 34.58 5 S17.91 28,02 17.98 46.00 35.45 23.65 3.42 34.50
6 72452 31.43 14057 4600 3475 27.34 374 .40 6 72452 28.80 17,20 4c.00 3212 2734 3.74 .40
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e% FCC RF Test Report

SPORTON LAB.

Report No. : FR2N0202-01C

Appendix E. Duty Cycle Plots

Mode Duty Cycle(%) T(ms) 1/T(kHz) VBW Setting

Zigbee 100 - - 10Hz

Zigbee mode

Spectrum
Swept SA
KEYSIGHT Input RF Input Z- 50 0 #Atlen: 10 dB PNO: Fast #wg Type: Power (RMS[ [ »
L . g DC Comections: Off Gater OFf Trig: Free Run ™
Freq Ref: Int (S) IF Gain: Low W
Sig Track. Off PPPPPP

Ref Level 106.99 dBpV
——

Center 2.405000000 GHz #Video BW 1.0 MHz Span 0 Hz
Res BW 1 MHz Sweep 15.0 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Function Function Width Funciion Value
N 1 t

Y
7.500 ms 100.7 dBuV

Sporton International Inc. (ShenzZhen) Page Number : E1of E1
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