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Partial FCC RF Test Report

APPLICANT . Persimmon Kaki LLC

EQUIPMENT : Digital Media Receiver

MODEL NAME . G6A8TE

FCCID . 2A8UX-2892

STANDARD : FCC Part 15 Subpart C §15.247
CLASSIFICATION . (DSS) Spread Spectrum Transmitter
TEST DATE(S) : Feb. 16, 2023 ~ Jul. 21, 2023

We, Sporton International Inc. (ShenzZhen), would like to declare that the tested sample has
been evaluated in accordance with the test procedures and has been in compliance with the

applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of Sporton International Inc. (ShenzZhen), the test report shall not be reproduced

except in full.
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Report No.

: FR2N0202-01F

SUMMARY OF TEST RESULT

Report — _—
Section FCC Rule Description Limit Result Remark
- 15.247(a)(1)(i) Number of Channels > 50Chs Not Performed 1
- 15.247(a)(1) HO%D'”Q Channel > 20dB Bandwidth | Not Performed 1
eparation
. Dwell Time of Each < 0.4sec in 20sec
- 15.247(a)(1)(i) Channel period Not Performed 1
31 15.247(a)(1)(i) 20dB Bandwidth <500 kHz Pass -
3.1 - 99% Bandwidth - Report Only -
3.2 15.247(b)(2) Peak Output Power <1W Pass -
3.3 15.247(d) Conducted Band < 20dBc Pass i
Edges
Conducted Hopping
- 15.247(d) Mode Band Edges <20dBc Not Performed 1
3.4 15.247(d) Condlécu?d Spurious < 20dBc Pass -
mission
Radiated Band Edges Under limit
3.5 15.247(d) and Radiated Spurious| 15.209(a) & 15.247(d) Pass 10.76 dB at
Emission 266.68 MHz
Under limit
3.9 15.207 ACECnfiggi‘éﬁed 15.207(a) Pass 12.76 dB at
0.596 MHz
3.10 15.203 & 15.247(b) | Antenna Requirement N/A Pass -

Remark 1: For hopping test items, test report will be issued separately.

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.

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

FAX : +86-755-8637-9595

FCC ID: 2A8UX-2892

Report Template No.: BU5-FR15CLoRaFHSS Version 2.0

Page Number

Report Issued Date : Aug. 15, 2023
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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 G6A87E
FCC ID 2A8UX-2892
Conducted: POB33R01302503S3
SN 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 902 MHz ~ 928 MHz
Number of Channels 127
Bandwidth / Spreading Factor 125kHz /7,11

SF7 :25.16 dBm (0.3281 W)
SF11 : 25.24 dBm (0.3342 W)
SF7 :0.134MHz

SF11: 0.135MHz

Antenna Type / Gain FPC IFA Antenna with gain 4.0 dBi

Type of Modulation LoRa-FHSS

Maximum Output Power to Antenna

99% Occupied Bandwidth

1.4 Modification of EUT

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

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

. ) i FCC Test Firm
Sporton Site No. FCC Designation No. ) _
Test Site No. Registration No.
CO002-SZ; 03CH02-SZ CN1256 421272
1.6 Test Software
Iltem |Site Manufacture Name Version
1. 03CHO02-SZ AUDIX E3 6.2009-8-24a
2. C002-Sz AUDIX E3 6.2009-8-24al

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 §15.247

¢ 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 (I':vrleHcl) Channel (I':\;eHc;) Channel (I':\;quZ)
- - 44 910.8 87 919.4
2 902.4 45 911 88 919.6
3 902.6 46 911.2 89 919.8
4 902.8 47 911.4 90 920
5 903 48 911.6 91 920.2
6 903.2 49 911.8 92 920.4
7 903.4 50 912 93 920.6
8 903.6 51 912.2 94 920.8
9 903.8 52 912.4 95 921
10 904 53 912.6 96 921.2
11 904.2 54 912.8 97 921.4
12 904.4 55 913 98 921.6
13 904.6 56 913.2 99 921.8
14 904.8 57 913.4 100 922
15 905 58 913.6 101 922.2
16 905.2 59 913.8 102 922.4
17 905.4 60 914 103 922.6
18 905.6 61 914.2 104 922.8
19 905.8 62 914.4 105 923
20 906 63 914.6 106 923.2
21 906.2 64 914.8 107 923.4

902-928 MHz 22 906.4 65 915 108 923.6
23 906.6 66 915.2 109 923.8
24 906.8 67 915.4 110 924
25 907 68 915.6 111 924.2
26 907.2 69 915.8 112 924.4
27 907.4 70 916 113 924.6
28 907.6 71 916.2 114 924.8
29 907.8 72 916.4 115 925
30 908 73 916.6 116 925.2
31 908.2 74 916.8 117 925.4
32 908.4 75 917 118 925.6
33 908.6 76 917.2 119 925.8
34 908.8 77 917.4 120 926
35 909 78 917.6 121 926.2
36 909.2 79 917.8 122 926.4
37 909.4 80 918 123 926.6
38 909.6 81 918.2 124 926.8
39 909.8 82 918.4 125 927
40 910 83 918.6 126 927.2
41 910.2 84 918.8 127 927.4
42 910.4 85 919 128 927.6
43 910.6 86 919.2 - -

Note:

1. The above EUT's information was declared by manufacturer.
2. The device does not support Channel 1 & 129 (902.2MHz & 927.8MHz) for LoRa 125kHz FHSS mode.
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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: For
radiated measurement, pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (Y plane)

were recorded in this report.

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

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

Summary table of Test Cases
Modulation / Spreading Factor
Test Item
LoRa FHSS / SF7 LoRa FHSS / SF11
Mode 1: CH2_902.4 MHz Mode 1: CH2_902.4 MHz
Conducted
Mode 2: CH65_ 915 MHz Mode 2: CH65_ 915 MHz
Test Cases
Mode 3: CH128 927.6 MHz Mode 3: CH128 927.6 MHz
: Mode 1: CH2_902.4 MHz Mode 1: CH2_902.4 MHz
Radiated
Mode 2: CH65_ 915 MHz Mode 2: CH65_ 915 MHz
Test Cases
Mode 3: CH128 927.6 MHz Mode 3: CH128 927.6 MHz
AC
Mode 1 : Lora Tx + Bluetooth Tx + WLAN(2.4G) Tx + Zigbee Tx + USB Cable(Charging
Conducted
- form Adapter)
Emission
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2.3 Connection Diagram of Test System

Power EUT

Source

2.4 EUT Operation Test Setup

For LoRa FHSS 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 0.1 dB and 20dB attenuator.
Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.1+20=20.1(dB)
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3 Test Result
3.1 20dB and 99% Bandwidth Measurement
3.1.1Limit of 20dB and 99% Bandwidth

The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

3.1.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 6.9.2 and 6.9.3.

1. 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.

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

3. Use the following spectrum analyzer settings for 20dB Bandwidth measurement.
Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel;
RBW > 1% of the 20 dB bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

4. Use the following spectrum analyzer settings for 99 % Bandwidth measurement.
Span = approximately 1.5 to 5 times the 99% bandwidth, centered on a hopping channel;
RBW > 1% of the 99% bandwidth; VBW > RBW; Sweep = auto; Detector function = sample;
Trace = max hold.

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

3.1.4Test Setup

e )

Spectrum Analyzer EUT
3.1.5Test Result of 20dB Bandwidth
Please refer to Appendix A.
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SF7:

20 dB Bandwidth Plot on Channel 2
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20 dB Bandwidth Plot on Channel 65

Spectrum | :%1
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20 dB Bandwidth Plot on Channel 128

Spectrum | :%1
Ref Level 30.00 dBm  Offset 20.10 d8 @ RBW 6.25 kHz
jo Att 30dB  SWT 303.7ps @ VBW 20 kHz Mode Auto FFT
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20 dB Bandwidth Plot on Channel 2

Spectrum | :%1
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20 dB Bandwidth Plot on Channel 65

Spectrum |
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20 dB Bandwidth Plot on Channel 128

Spectrum |

(=)

Ref Level 30.00 dém

po Att 30dB  SWT

303.7 ps @ VBW

Offset 20.10 d& @ RBW 6.25 kHz

20 kHz

Mode Auto FFT

@ 1Pk Max

D1 24,950 dBmr

D2[1] 0.28 dB|

20 derm

152.680 kHz|

10 dem

4.82 dBm)|
927.517510 MHz

,IN

D2 4.950 dBn

i

0 dBm

L\

-10 dém

-20 dBm
/\/\/«‘/

-30 dém

-40 dBm

-50 dBm

-60 dBm

CF 927.6 MHz

691 pts

1

Span 500.0 kHz
]

Date: 8.MAR.2023 14:16:50

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

FAX : +86-755-8637-9595

FCC ID: 2A8UX-2892

Page Number 1 13 of 36
Report Issued Date : Aug. 15, 2023
Report Version : Rev. 02
Report Template No.: BU5-FR15CLoRaFHSS Version 2.0



saronas. FCC RF Test Report

Report No. : FR2N0202-01F

3.1.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.

SF7:

99% Occupied Bandwidth Plot on Channel 2
Spectrum |
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99% Occupied Bandwidth Plot on Channel 65
Spectrum |
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99% Occupied Bandwidth Plot on Channel 128

Spectrum |
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99% Occupied Bandwidth Plot on Channel 2
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99% Occupied Bandwidth Plot on Channel 65
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99% Occupied Bandwidth Plot on Channel 128

Spectrum | u%:

Ref Level 30.00 déBm Offset 20.10 d8 @ RBW 6.25 kHz

o Att 30de  SWT 1.6 ms @ VBW 20 kHz
@153 Max

Mode Sweep

1' M1[1] 24.86 dBm|

/ b 927.595660 MHz
20 dBrr }, Octifw 133.863965268 kHz

10 dem / \
0 dBm

-10 dém

-20 dpm—
o

-30 dém

-40 dBm

-50 dBm

-60 dBm

CF 927.6 MHz 691 pts Span 500.0 kHz

)i J QD We

Date: 8.MAR.2023 14:23:44

Note : The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

Sporton International Inc. (ShenzZhen)

Page Number 1 16 of 36
TEL : +86-755-8637-9589 Report Issued Date : Aug. 15, 2023
FAX : +86-755-8637-9595 Report Version : Rev. 02

FCC ID: 2A8UX-2892 Report Template No.: BU5-FR15CLoRaFHSS Version 2.0



s=aranas. FCC RF Test Report Report No. : FR2N0202-01F

3.2 Output Power Measurement

3.2.1Limit of Output Power

The maximum peak conducted output power of the intentional radiator shall not exceed the following:
For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but

at least 25 hopping channels, as permitted under paragraph (a)(1)(i) of this section.

3.2.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.2.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.5.

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

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

Measure and record the results in the test report.

3.2.4Test Setup

Power Meter EUT

3.2.5Test Result of Peak Output Power

Please refer to Appendix A.
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3.3 Conducted Band Edges Measurement
3.3.1Limit of Band Edges

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.3.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.3.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.6.

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

3. Set RBW = 100kHz, VBW = 300kHz. Band edge emissions must be at least 20 dB down from
the highest emission level within the authorized band as measured with a 100kHz RBW. The
attenuation shall be 30 dB instead of 20 dB when RMS conducted output power procedure is
used.

4.  Enable hopping function of the EUT and then repeat step 2. and 3.

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

3.3.4Test Setup

Spectrum Analyzer EUT
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3.3.5Test Result of Conducted Band Edges
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High Band Edge Plot on Channel 128
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High Band Edge Plot on Channel 128
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3.4 Conducted Spurious Emission Measurement

3.4.1Limit of Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.4.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.4.3Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.8.

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

4. Set RBW =100 kHz, VBW = 300kHz, scan up through 10th harmonic. All harmonics / spurs must
be at least 20 dB down from the highest emission level within the authorized band as measured
with a 100 kHz RBW.

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

e 2

Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Spurious Emission
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CSE Plot on Ch 65 between 30MHz ~ 1 GHz
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CSE Plot on Ch 128 between 30MHz ~ 1 GHz
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious

must be at least 20 dB below the highest emission level within the authorized band. In addition,

radiated 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 measuring equipment is listed in the section 4 of this test report.
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3.5.3Test Procedures

1. 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.

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

3. For each suspected emission, 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 to comply with the guidelines.

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

5.  Use the following spectrum analyzer settings:

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

6. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

7.  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.

8.  For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average 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.
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3.5.4Test Setup
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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.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C&D.

3.5.7 Test Result of Radiated Spurious Emission (30MHz ~ 10" Harmonic)

Please refer to Appendix C&D.

3.5.8 Duty cycle

Mode Duty Cycle

SF7 100%

SF11 100%
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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 measuring equipment is listed in the section 4 of this test report.

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

Rear of EUT to be flushed
with rear of table top

v EUT

80 cm to
ground
plane

Receiver
#0cm

" 3h)

AC
AMH
(LISH)

-
|
|
|
|
|
|
|
|
|
|
|
|
I 500 RF Cable
|
|
|
|
|
|
|
|
|
|
|
|
|
I -~ Bonded to horizontal
L ground plane
oz

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

. . Calibration
Instrument Manufacturer | Model No. | Serial No. [Characteristics Date Test Date Due Date Remark
Spectrum R&S FSV40 101078 | 10Hz~40GHz | Apr. 07, 2022 | Mar. 08, 2023 | Apr. 06, 2023 | Gonducted
Analyzer pr- Ul - 9%, pr- U6, (THO1-S2)
Pulse Power Anritsu MA2411B | 1339473 | 30MHz~40GHz | Dec. 27, 2022 | Mar. 08, 2023 | Dec. 26, 2023 | Conducted
Senor (THO1-SZ)
. 50MHz Conducted
Power Meter Anritsu ML2495A 1542004 Bandwidth Dec. 27, 2022 | Mar. 08, 2023 | Dec. 26, 2023 (THO1-S2)
Attenuator | MIcRoway | EMVE2214-11 5 | 30MHZ26.5GH | copy o9 5023 | Mar. 08, 2023 | Feb. 22, 2024 | &onducted
0 z (THO1-SZ)
EXA Spectrum MY551502 _ Radiation
Analyzer KEYSIGHT N9010A 13 10Hz~44GHz | Jul. 07, 2022 Feb. 18, 2023~ Jul. 06, 2023 (03CH02-52)
EXA Spectrum MY551502 _ Jul. 21, 2023 Radiation
Analyzer KEYSIGHT N9010A 13 10Hz~44GHz | Jul. 07, 2023 Jul. 06, 2024 (03CH02-S2)
Feb. 18, 2023~ Radiation
Loop Antenna R&S HFH2-22 100354 9kHz~30MHz | Jul. 28, 2022 Jul. 21, 2023 Jul. 27, 2024 (03CH02-S7)
. Feb. 18, 2023~ Radiation
Bilog Antenna TeseQ CBL6112D 35407 30MHz-2GHz | Sep. 28, 2021 Jul. 21, 2023 Sep. 27, 2023 (03CH02-52)
Double Ridge . N Radiation
Horn Antenna ETS-Lindgren 3117 00119436 | 1GHz~18GHz | Jul. 07, 2022 Feb. 18, 2023~ Jul. 06, 2023 (03CH02-57)
Double Ridge : N Jul. 21, 2023 Radiation
Horn Antenna ETS-Lindgren 3117 00119436 | 1GHz~18GHz | Jul. 07, 2023 Jul. 06, 2024 (03CH02-S2)
- Feb. 18, 2023~ Radiation
LF Amplifier Burgeon BPA-530 102211 | 0.01~3000Mhz | Oct. 19, 2022 Jul, 21, 2023 Oct. 18, 2023 (03CH02-S2)
AMF-7D-0010 .
- Feb. 18, 2023~ Radiation
HF Amplifier MITEQ 1800-?;?0-10P- 1943528 | 1GHz~18GHz | Oct. 19, 2022 Jul. 21, 2023 Oct. 18, 2023 (03CH02-S2)
. MY532701|0.5GHz~26.5Gh Feb. 18, 2023~ Radiation
HF Amplifier KEYSIGHT 83017A 05 , Oct. 19, 2022 Jul. 21, 2023 Oct. 18, 2023 (03CH02-S7)
616010003 Feb. 18, 2023~ Radiation
AC Power Source Chroma 61601 043 N/A Nov. 10, 2022 Jul. 21, 2023 Nov. 09, 2023 (03CH02-S7)
. Feb. 18, 2023~ Radiation
Turn Table Chaintek T-200 N/A 0~360 degree NCR Jul. 21, 2023 NCR (03CH02-S7)
. Feb. 18, 2023~ Radiation
Antenna Mast Chaintek MBS-400 N/A 1m~4m NCR Jul. 21, 2023 NCR (03CH02-S2)
. . Conduction
EMI Receiver R&S ESR7 102297 9kHz~7GHz; Jul. 06, 2022 | Feb. 16, 2023 | Jul. 05, 2023 (CO02-S7)
AC LISN R&S ENV216 | 101499 | 9kHz~30MHz | Jul. 06,2022 | Feb. 16,2023 | Jul. 05, 2023 (ng‘égcg%‘
616010002 Conduction
AC Power Source CHROMA 61601 470 100Vac~250Vac| Nov. 10, 2022 | Feb. 16, 2023 | Nov. 09, 2023 (C002-52)
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

Occupied Channel Bandwidth

Test Item Uncertainty
Conducted Power +1.34 dB
Conducted Emissions +1.34 dB
+0.13 %

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

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

2.7dB

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

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

5.0dB

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

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

Test Engineer: | Chen Ran Temperature: 20~26°C
Test Date: 2023/3/8 Relative Humidity: | 40~51%
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LoRa-FHSS-Spreading Factor 7

Report Number : FR2N0202-01F

TEST RESULTS DATA
20dB and 99% Occupied Bandwidth
Data Freq. | 20db BW [99% Bandwidth
Mode Rate |VX| O™ | (MHz) | (MHz) (MH2)
SF7 125kbps| 1 2 902.4 | 0.159 0.134
SF7 125kbps| 1 65 915 0.158 0.133
SF7 125kbps| 1 | 128 | 927.6 | 0.158 0.134
TEST RESULTS DATA
Peak Power Table
Freq. Peak Power Power Limit Test )
Mode | CH. | \z) [NTX (dBm) (dBm) Result Setting
SF7 [ 2 [ 9024 | 1 25.11 30.00 Pass 0
SF7 | 65 915 1 25.16 30.00 Pass 1
SF7 [ 128 [ 9276 | 1 23.24 30.00 Pass 2




LoRa-FHSS-Spreading Factor 11

Report Number : FR2N0202-01F

TEST RESULTS DATA

20dB and 99% Occupied Bandwidth

Data Freq. | 20db BW |99% Bandwidth
ploe® Rate |NX| | (MHz) | (MHz) (MHz)
SF11 125kbps | 1 2 902.4 | 0.153 0.135
SF11 125kbps | 1 65 915 0.153 0.135
SF11 125kbps | 1 | 128 [ 9276 | 0.153 0.134
TEST RESULTS DATA
Peak Power Table
Freq. Peak Power Power Limit Test
Mode| CH. | pz) |NTX (dBm) (dBm) Result Setting
SF11| 2 902.4 | 1 25.11 30.00 Pass 0
SF11] 65 915 1 25.16 30.00 Pass 1
SF11| 128 | 9276 | 1 25.24 30.00 Pass 2
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Appendix B. AC Conducted Emission Test Results

: Temperature : 22~25°C
Test Engineer : |Tao Zhang - —
Relative Humidity : |50~55%
Test Voltage : [120Vac / 60Hz Phase : Line
Full Spectrum
100 T
80T
% 60-\ FCCIJ Part 15C-QP Limit at Main Ports
£ L
T
3 40T * PO ¢ *
+4 ’ ’
20T
0o+—t—t+—+—+—+++— —t———t+—+—t+—+— ——
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M

Frequency in Hz

Final Result

Frequency QuasiPeak | CAverage | Limit | Margin | Line Filter | Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.182850 42.09 — 64.36 22.27 | L1 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 — 2712 51.79 24.67 | L1 OFF 19.7
0.375000 39.72 — 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 16.69 | L1 OFF 19.8
0.602250 — 29.43 46.00 16.57 | L1 OFF 19.8
0.939660 27.66 — 56.00 28.34 | L1 OFF 19.8
0.939660 — 19.75 46.00 26.25 | L1 OFF 19.8
8.963250 29.70 o 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 : |Tao Zhang - —
Relative Humidity : |50~55%
Test Voltage : [120Vac / 60Hz Phase : Neutral

Full Spectrum

100 T
80T
> § . :
3 \ FCC Part 15C-QP Limit at Main Ports
% 60 I
£ -
©
3 401 ® 4 € e
{ . ®
20T
0 t t t —t—+— t t t t —t—+— t 1 1
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz

Final Result

Frequency QuasiPeak | CAverage | Limit | Margin | Line | Filter | Corr.
(MHz) (dBuV) (dBuVv) (dBuV) | (dB) (dB) |
0.188250 41.15 — 64.11 2297 |N OFF 19.7
0.188250 28.49 54.11 25.63 | N OFF 19.7
0.255750 37.91 -—- 61.57 23.66 | N OFF 19.7
0.255750 === 26.74 51.57 2482 | N OFF 19.7
0.377340 41.04 -— 58.34 17.30 | N OFF 19.7
0.377340 28.82 48.34 19.51 | N OFF 19.7
0.596220 40.30 o 56.00 15.70 | N OFF 19.7
0.596220 33.24 46.00 12.76 | N OFF 19.7
0.939570 29.26 -—- 56.00 26.74 | N OFF 19.7
0.939570 === 23.42 46.00 2258 | N OFF 19.7
9.060000 31.82 - 60.00 28.18 [N OFF 20.0
9.060000 25.43 50.00 2457 | N OFF 20.0
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Appendix C. Radiated Spurious Emission

902~928MHz
LoRa FHSS SF=7 (Band Edge @ 3m)
Note | Frequency Level |Margin| Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBuV/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A) (HIV)
898.15 47.36 |-41.37| 88.73 48.97 | 26.59 | 3.15 | 31.35 - - P | H
902.4 108.73 - - 110.26 | 26.61 3.15 | 31.29 - - P | H
942.77 45.48 |-43.25| 88.73 46.48 26.9 3.24 | 31.14 - - P | H
902.4MHz
898.15 49.68 |-41.78| 91.46 51.29 | 26.59 3.15 | 31.35 - - P |V
902.4 111.46 - - 112.99 | 26.61 3.15 | 31.29 - - P |V
942.77 4495 |-46.51| 91.46 45.95 26.9 3.24 | 31.14 - - P |V
874.87 43.44 |-49.08| 92.52 45.54 26.5 3.12 | 31.72 - - P | H
915 112.52 - - 113.88 | 26.7 3.18 | 31.24 - - P | H
930.16 53.95 |-38.57| 9252 55.1 26.81 3.22 | 31.18 - - P | H
915.0MHz
893.3 41.63 |-47.71, 89.34 4331 | 26.57 | 3.14 | 31.39 - - P |V
915 109.34 - - 110.7 26.7 3.18 | 31.24 - - P |V
930.16 61.19 |-28.15| 89.34 62.34 | 26.81 3.22 | 31.18 - - P |V
887.48 42,72 |-49.62| 92.34 4452 | 26.55 | 3.14 | 31.49 - - P | H
927.6 112.34 - - 113.53 | 26.79 3.21 | 31.19 - - P | H
929.19 63.76 |-28.58| 92.34 64.93 26.8 3.21 | 31.18 - - P | H
927.6MHz
887.48 38.9 |-51.08| 89.98 40.7 26.55 3.14 | 31.49 - - P |V
927.6 109.98 - - 111.17 | 26.79 3.21 | 31.19 - - P |V
929.19 60.39 |-29.59| 89.98 61.56 26.8 3.21 | 31.18 - - P |V
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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LoRa FHSS SF=7 (Harmonic @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |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)
1804.8 40.9 -47.83| 88.73 62.74 30.72 542 | 57.98 - - P H
2707.2 41.39 |-32.61 74 59.45 32.8 6.92 | 57.78 - - P H
902.4MHz
1804.8 40.91 |-50.55| 91.46 62.75 30.72 542 | 57.98 - - P |V
2707.2 40.59 |-33.41 74 58.65 32.8 6.92 | 57.78 - - P |V
1830 40.48 |-52.04| 92.52 62.02 30.97 542 | 57.93 - - P H
2745 50.16 |-23.84 74 68 32.9 7.01 | 57.75 - - P H
915.0MHz
1830 40.99 |-48.35| 89.34 62.53 30.97 542 | 57.93 - - P |V
2745 43.73 |-30.27 74 61.57 32.9 7.01 | 57.75 - - P |V
1855.2 4496 |-47.38| 92.34 66.3 31.09 548 | 57.91 - - P H
2782.8 50.35 |-23.65 74 68.01 32.97 7.1 57.73 - - P H
37104 49.73 |-24.27 74 65.82 33.67 8.19 | 57.95 - - P H
4638 45.02 |-28.98 74 59.14 34.52 9.26 57.9 - - P H
927.6MHz
1855.2 46.28 |-43.70| 89.98 67.62 31.09 548 | 57.91 - - P |V
2782.8 50.52 [-23.48 74 68.18 32.97 7.1 57.73 - - P |V
37104 48.73 |-25.27 74 64.82 33.67 8.19 | 57.95 - - P |V
4638 43.67 |-30.33 74 57.79 34.52 9.26 57.9 - - P |V
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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LoRa FHSS SF=11 (Band Edge @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |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)
862.26 44.88 |-43.49| 88.37 47.23 26.45 311 31.91 - - P H
902.4 108.37 - - 109.9 26.61 3.15 | 31.29 - - P H
942.77 4551 |-42.86, 88.37 46.51 26.9 3.24 | 31.14 - - P H
902.4MHz
862.26 41.74 |-46.97, 88.71 44.09 26.45 3.11 31.91 - - P Vv
902.4 108.71 - - 110.24 | 26.61 3.15 | 31.29 - - P Vv
942.77 4257 |-46.14| 88.71 43.57 26.9 3.24 | 31.14 - - P \%
874.87 42.72 |-48.26| 90.98 44.82 26.5 3.12 | 31.72 - - P H
915 110.98 - - 112.34 26.7 3.18 | 31.24 - - P H
954.41 44,62 |-46.36| 90.98 45.49 26.98 3.27 | 31.12 - - P H
915MHz
874.87 45.32 -43.2 88.52 47.42 26.5 312 | 31.72 - - P \%
915 108.52 - - 109.88 26.7 3.18 | 31.24 - - P \%
955.38 43.88 |-44.64, 88.52 44.76 26.99 3.27 | 31.14 - - P Vv
887.48 40.3 -51.88| 92.18 42.1 26.55 3.14 | 31.49 - - P H
927.6 112.18 - - 113.37 | 26.79 3.21 | 31.19 - - P H
929.19 58.68 -33.5 92.18 59.85 26.8 3.21 | 31.18 - - P H
927.6MHz
887.48 44.3 -4551| 89.81 46.1 26.55 3.14 | 31.49 - - P Vv
927.6 109.81 - - 111 26.79 3.21 | 31.19 - - P Vv
929.19 56.77 |-33.04| 89.81 57.94 26.8 3.21 | 31.18 - - P \%
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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LoRa FHSS SF=11 (Harmonic @ 3m)

Note | Frequency Level |Margin| Limit Read | Antenna | Cable |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)
1804.8 37.69 |-50.68| 88.37 59.53 30.72 542 | 57.98 - - P H
2707.2 40.82 |-33.18 74 58.88 32.8 6.92 | 57.78 - - P H
902.4MHz
1804.8 37.38 |-51.33| 88.71 59.22 30.72 542 | 57.98 - - P |V
2707.2 41.19 |-32.81 74 59.25 32.8 6.92 | 57.78 - - P |V
1830 38.38 |-52.60| 90.98 59.92 30.97 542 | 57.93 - - P H
2745 43.92 |-30.08 74 61.76 32.9 7.01 | 57.75 - - P H
915MHz
1830 39.47 |-49.05| 88.52 61.01 30.97 542 | 57.93 - - P |V
2745 41.78 |-32.22 74 59.62 32.9 7.01 | 57.75 - - P |V
1855.2 40.29 |-51.89| 92.18 61.63 31.09 548 | 57.91 - - P H
2782.8 47.96 |[-26.04 74 65.62 32.97 7.1 57.73 - - P H
37104 43.37 |-30.63 74 59.46 33.67 8.19 | 57.95 - - P H
927.6MHz
1855.2 4258 |-47.23| 89.81 63.92 31.09 548 | 57.91 - - P |V
2782.8 47.14 |-26.86 74 64.8 32.97 7.1 57.73 - - P |V
3710.4 43.08 |-30.92 74 59.17 33.67 8.19 | 57.95 - - P |V
1. No other spurious found.
Remark 2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 20dB.
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LoRa FHSS SF=7 (Below 1GHz @ 3m)

Note | Frequency Level Margin Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
111.48 28.33 |-15.17 435 41.84 17.49 1.12 32.12 - - P H
266.68 35.24 |-10.76 46 46.38 19.23 1.69 32.06 - - P H
* 915 112.52 - - 113.88 26.7 3.18 | 31.24 - - P H
915.0MHz
111.48 25.27 |-18.23 43.5 38.78 17.49 1.12 32.12 - - P \%
265.71 30.82 |[-15.18 46 41.94 19.26 1.69 32.07 - - P \%
* 915 109.34 - - 110.7 26.7 3.18 | 31.24 - - P V

1. No other spurious found.
Remark 2.
3. Non-restricted band limit is 100kHz-PSD down 20dB.

All results are PASS against Peak and Average limit line.

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 over limit 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:

BLE Note | Frequency Level Over Limit Read |Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
BLE 2390 5545 | -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(dBpV/m) =

Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Over Limit(dB) = Level(dBpV/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. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 55.45(dBpV/m) — 74(dBuV/m)

=-18.55(dB)

For Average Limit @ 2390MHz:

1. Level(dBpV/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. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 43.54(dBpyV/m) — 54(dBuV/m)

=-10.46(dB)

Both peak and average measured complies with the limit line, so test result is “PASS”.

Sporton International Inc. (ShenzZhen) Page Number : C6 of C6
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Appendix D. Radiated Spurious Emission Plots

Note symbol
-L | Low channel location
-R | High channel location
Sporton International Inc. (ShenzZhen) Page Number : D1 of D14
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LoRa 125kHz FHSS SF=7 (Band Edge @ 3m)

LoRa 902~928MHz Band Edge @ 3m

LoRa 125kHz FHSS SF=7 CHO2 902.4

Horizontal Vertical

Data: 1

vatn2
J By bate: 20730720 1 gBuvim) vate: 20730720
! 8 !
1013 1013
saa a4
PofT15c_Lova oA 15c_Lowa
o o
sas) . sas) .
N oA .
B8t i B e e
03] 169
w0 7o, w00 C Tao 5 o0 o0 o0 06 Toto
requency () roquoncy (k)
sie 03cH02.57 Sie o3cH02:57
Condn * PART 15 LORA 3m LF_CL61120_35407_22 HORIZONTAL Condion * PART 156, LORA 3 LE_CaL6 1120_36407_22 VERTICAL
REIN-120 B00K+z VBW300 000KHz REW120 800KHz VEW 300 000KHZ
Projet oNo202 01 Project No202.01
Vol odo 7 Vode
Peak su £65 CoBIK0130850029 s 465 GoB2UK0130850028
Pine S i Accessaries

Plane ¥ with Accessories
SF7 125KHz powe setting 0
over  Lis

SF7 125KHz powe setting 0
over Linit  ReadAntenna Cable Preamp A/Pos T/Pos
i Line Level Factor Loss Factor R

Linit  Resgantenns Cable Preamp A/Pos T/Pos

Freq Level Limit Line Level Factor Loss Factor Remark Freq Level Limit
T Wz dBuv/m  dB dBuv/m dBu  dB/m  dB 8 cm  deg T Wiz e/ a8 T8 “de/m 8 a8 cm  deg
898.15 47.36 -

3.5 313 1 esmas 4s.6 315 3135
2 02040 10873 - 35 31029 2 co2.4e 11145 -18.54 315 3109
3 a4y aslds - 326 38 3 o277 aalss - -l 5.0 324 3118

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

FAX : +86-755-8637-9595
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LoRa

902~928MHz Band Edge @ 3m

LoRa 125kHz

FHSS SF=7 CH65 915

Horizontal

Vertical

Date: 2023-07-20

1
gl

T 15C_LORA|

|

Frea Level Limit

1 wasr 434 -
2 s15.60 11235
9%0.15 53.95 --

dBuv/m ~ GB dBuv/m B dB/m @B dB

700, 00
Frequency (MH2)

iC_LORA 3m LF_CBL6112D_35407_22 HORIZONTAL

a1
i agovm)
1o
1013
s
ez
s0s)
JJEWWWMWWW~M
109)
0 o
ste wscroz:sz
Condiion_ PART 156,
ROW-100 000Kz VEW 300 000KHZ
Prject 020201
Vods Wodo &
Peak s 469 GOB2IKD130550029
Pine ¥ i Accessaries

SF7 125kHz powe setting 1
ver Linit Resdintenna Cable Preamp A/Pos T/Pos
Uine Level Factor  Loss Factor

6.5 312 31.72
00 113188 26.70 3.18 3124
- ss.0 26,81 3.22 3118

Remark

Data:2
A @BuVim) Date: 2023.07.20
a4
2
013
844
T15C_LORA
675
505
]
R
398 et b e
169
00 0. 700, 500, 900, 7000
Freauency (Miz)
site 03CH02:52
Condition PART 15C_LORA 3m LF_CBL6112D_35407_22 VERTICAL
RBW-100 000KHz VEW/300.000KHz
Project 2020201
Mode Mode 8
st #69 GOB2IK0130550029
Plane Y with Accessories
SF7 125Kz powe setting 1
Over Linit Readantenna Cable Preamp A/Pos T/Pos
Frea Level Limit Line Level Factor Loss Factor Remark

93015 61.1:

T8 @Buv/m dBuv dB/m B B cm  deg

4331 2657 304 3139
1070 26170 315 3126
- 6234 26.81 3.2 3118

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

FAX : +86-755-8637-9595

FCC ID: 2A8UX-2892
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LoRa 902~928MHz Band Edge @ 3m

LoRa 125kHz FHSS SF=7 CH128 927.6

Horizontal Vertical

Data: 1

vat2
i agovm) Date: 20230720 2 Bavim) Date: 2023.0720
1o | o
1013 1013
s w1
J i 1hc_Lowa
ez o
s0s) s0q)
T
W 1 Sl
P R AP PRI DU A oY FEF et AUUUH WAMPUN NS DI R M i i &
109) 169
0 w0 o0, w00, ED a0 o0 . oo, 0o, 00, oo
requency (i) reauency (i)
ste wscroz:sz Ste aacHoz:sz
Condiion PART 15C L.ORA I LF_CBLE120_ 3640722 HORZONTAL Condion - PART 156 LORA Im LF_CBL6 112D_35407_22 VERTICAL
ROW-100 000Kz VEW 300 000KHZ REW100 000KHz VEW 300 000KHZ
Prject 020201 Prject 020201
Vods Wodo § Vode Mode &
Peak s 469 COB2IK0130850029 SN #69 GUB2KO130550029
Pine ¥ i Accessaries

Plane Y with Accessories
SF7 125kHz powe setting 2 SFT 125KHz powe seting 2.
ver Linit Resintenna Cable Preamp A/Pos T/Pos Over Linit ReadAntenna Cable Preasp A/Pos T/Pos
Frea Level Limit Line Level Factor Loss Factor

Remark Freq Level Limit Line Level Factor loss Factor

Remark

dBuV/m ~ GB dBuv/m dBuv dB/m B dB  cm  dee T8 @Buv/m  dBuv dB/m  dB B cm  deg
1 aas w272 - 26.55 3.8 3149 8874 s0.70 2655 314 31.49
2 s27.60 112134 2675 321 3119 2 s27.50 10938 mLy 26073 321 3119
3 92919 6376 -- 6.0 3.21 3118 :

92519 60,3 - 6156 26.80 3.21 3118

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

FAX : +86-755-8637-9595

FCC ID: 2A8UX-2892
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LoRa 125kHz FHSS SF=7 (Harmonic @ 3m)

LoRa

902~928MHz Harmonic @ 3m

LoRa 125kHz FHSS SF=7 CHO2 902.4

Horizontal

Vertical

Peak

Data:1
\ (6Buvim) Date: 2023.03.08
1225
1050
a5
PEAK 74
709
A6 54l
52
2 b st b
N OSOR eT pe oe
35.0) fhuort
175
000 2800, 500, ED 200, o0
Froquency (Ha)
03cH02.52
Gondtion PEAK_74 3m HE_ANT_3117_0107 HORZONTAL
Broject 2020201
Mods odo 7
SN #69 GOB2IKO130550029
Plane Yvith Accessories
SF7 125z power setting 0
Over Linit  Readinterna Cable preamp A/Pos T/pos
Frea Level Linit Line Level Factor Loss Factor Renark

T W Buvm @ Gewv/m dew e/m @8 @8 em  des

1 16050 40.90 -33.10 74.00 62.74 30.72 5.42 57.58
2 2707.20 4135 32.61 73.00 S9.45 32.80 6.52 57.78

Dota:2
A (@Buvim) Date: 2023.03.08
1225
1054
w75
pEAK 74
700
Av6 st
52
1 B A S bt
35.0( i
73]
00 0. 00, 00, 20, o000
Frequency (HHs)
sie t3cH02.52
Conditin - PEAK_74 3m HF_ANT_3117_0107 VERTICAL
Proj 20202.01
Mods ode
sn #69 GIB2UKD120550029
Plane Yuith Ac
SFT 125Kz power setting 0
Over Linit ~ Reagintenna Ceble Presm A/Pos T/Pos
frea Level Limit Line Level Factor Loss Factor Renarkc
TG man @@ @ @ @ @ @
1 10080 40.91-33.09 7400 6275 3072 542 5798 - --- Peak
2 207120 4059 3341 7400 S.6s .66 6.5 7B - - Pesk

Sporton International Inc. (ShenzZhen)

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

Page Number

: D5 of D14



saronas. FCC RF Test Report

Report No. : FR2N0202-01F

LoRa

902~928MHz Harmonic @ 3m

LoRa 125kHz FHSS SF=7 CH65 915

Horizontal

Vertical

Peak

Mode

Date: 20230308

PEAK 74,

L st RS I it

VG 54

Data: 1
A @Buvim) Date: 2023.03.08
1225
1050)
a75)
PEAK 74
700
AVG 54
5251 2 =
1 B N Aaliaat|
350
1751
000 200, 4600 5400, 8200, 00
Frequency (MHz)
e 03CH2.SZ
Condition PEAK_74 3m HF_ANT_3117_0107 HORIZONTAL
2020201
fode 8
SN #59 GOB2JKO130550029
Plane vith Accessories
SFT 125KHz power setting 1
it Readantenna Cable Preasp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
Pz dBuv/m @B GBuv/m dBw ob/m B @B ca  deg
1830.00 40.48 -33.52 74.00 €2.02 30.97 5.42 S7.93 - - Peak
785,00 .16 -23.84 70,00 G500 2.9 7.e1 5775 - .- Pesk

SF7 125kHz power setting 1
'z power s

2600 5400,
Frequency (MHz)

z
PEAK_74 3m HF_ANT_3117_0107 VERTICAL
02

Reagantenna Coble Preamp A/Pos T/Pos

Line Level Factor  Loss Facto: Remark.
G dem @ a8 en  dee
3301 74.00 62.53 30.97 S.42 S7.93 - o Peak
027 7slee 6157 3290 7.1 5775 - - Peak

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

FAX : +86-755-8637-9595

FCC ID: 2A8UX-2892
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LoRa 902~928MHz Harmonic @ 3m

LoRa 125kHz FHSS SF=7 CH128 927.6

Horizontal Vertical

vat 1 oatw2
) By Dot 20730308 — Date:2023.0308
1223 122
1050 1050
o w73
peak 74 e 74
700 700
e st v st
s25) s2sf——
1 T | -
350 350
s s
00 7200 0. oo w200, o0 o0 7 0. a0 w20 oo
Freauency (k) Frequency (wHe)
ste acHoz sz ste oscHi2sz
Condiion  PEAK. 74 3m HF_ANT_3H17_0107 HORZONTAL Condion * PEAK_74 3m HF_ANT_3117_0107 VERTICAL
2020301 Mez03.01
Wods Vode Wode ode
S #59 GoE2IK0130550029 s #65 GUB2IK0130550029
Peak Plane Y vith Accessores Plane Y vith Accessaries
SFT 125Ktz power seting 2 ST 125K power seting 2
G it Teagmntema covic preoms Arros T7es Gver"Linit” ‘eadéntenna Cabie preanp AfPos T/pos
Frea tever Uied Line iooet Facver Lors Faceer Renar frea tevel Liede Line Lol Facrer ore Faceer Remarkc
T mw @ mw e e @ @ a e T wn @B B @ @ @ @ W

1855.20 44.96 -29.04 74.00 66.30 31.09 5.48
752,80 50.35 2365 74.00 8.0l 32.97 7.10
3710140 49.73 24.27 76.00 65.82 33.67 819
363800 45.02 26.98 73.00 59.14 34.52 9.25 57.90

1655.20 46.28 -27.72 74.00 €7.62 31.09 5.48 57.91
782,80 5052 23.45 .00 G818 32.97 7.10 5773
3710l0 4873 25.27 74.00 63.82 33.67

363800 43.67 30.33 74.00 57.79 .52 .25 57.90

Sporton International Inc. (ShenzZhen) Page Number : D7 of D14
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LoRa 125kHz FHSS SF=11 (Band Edge @ 3m)

LoRa

902~928MHz Band Edge @ 3m

LoRa 125kHz FHSS SF=11 CHO02 902.4

Horizontal

Vertical

oat 1 vatn2
J By bate: 20730720 1 gBuvim) vate: 20730720
e 8
1
1013 1013
saa a4
PofT15c_Lova oA 15c_Lowa
o o
sas) sas)
Loaed i i
| L e
33,8 hede it oAt . 33 Bl eyt e AN -
03] 169
w0 7o, w00 C Tao 5 o0 o o0 o0 Toto
p—— roquoncy (k)
. 03cH02.57 Sie o3cH02:57
Condii PART 156.LORA Im LF_CL61120_35407_22 HORIZONTAL Condi PART 156, LORA 3m LF_CBL61120_36407_22 VERTICAL
REIN-100 B00K+s VBW300 000KHz REW-100 B00KHz VEW 300 000KHZ
Projet oNe202.01 Project No20201
Vol Hodo 10 od Mode 10
Peak su £65 GoB2IK0130850029 s #65 GOB2K0130850028
Pine Pln
sez.2s se o5 gsas da ome o § o sas e see s an o — pes
P Sade ey e e s oam D SaEie s e e e e Gas hs e
ER R st et R ER e Rtitted S5 dese e e T re
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LoRa 902~928MHz Band Edge @ 3m

LoRa 125kHz FHSS SF=11 CH65 915

Horizontal Vertical

Data: 1

vat2
i agovm) Date: 20230720 2 Bavim) Date: 2023.0720
1o o
2 2
1013 1013
s w1
AT c_LoRA Ak 1hc_LoRa
ez o
s0s) ; 5 s0q) . .
.
JE EUD SN WY SR O A et Mocd B L N IR PO e
109) 169
0 w0 o0, w00, ED a0 o0 . oo, 0o, w00 oo
requency (i) reauency (i)
ste wscroz:sz Ste aacHoz:sz
Condiion PART 15C L.ORA I LF_CBLE120_ 3640722 HORZONTAL Condion - PART 156 LORA Im LF_CBL6 112D_35407_22 VERTICAL
ROW-100 000Kz VEW 300 000KHZ REW100 000KHz VEW 300 000KHZ
Prject 020201 Prject 020201
Vods Wodo 11 Vode Wode 11
Peak s 469 COB2IK0130850029 SN #69 GUB2IKO130550029
Pine Y wih Accessaries Plane Y with Accessaries
SFi1 126KHz powe settng 1 SFH1 12564 powe sting 1
i ot heagintenna Casie preams Avpos T/pes ver "Linit® Readntenna  Covle Pream AfPos T/pos
Frea Level Uit Line Level Factor Loss Fecior Remark Frea Level Uinis Line Level Focror Loss Factor Renari

dBuV/m ~ dB dBuv/m dBuv dB/m 8 dB  cm  deg

T8 @Buv/m dBuv dB/m B B cm  deg

1 wasr w72 -
2 s15.60 110.5:
954,41 44,62 --

6.5 312 31.72
00112134 2670 3.18 3124
- 4549 26098 3.27 3112

.42 250 3.2 3172
10955 26,70 315 31.26
- 4a76 26,99 3.27 3114

95538 43.88

Sporton International Inc. (ShenzZhen)
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LoRa

902~928MHz Band Edge @ 3m

LoRa 125kHz FHSS SF=11 CH128 92

7.6

Horizontal

Vertical

SF11 125KHz powe setting 2
Over Linit = Reachntenna

1 as7.as a0 - a2.10 26.55
2 o7l60 112118 - 15037 26179
3 o915 se.ee 59.85 26.80

oatart oatz2
el @muvim) Date: 20230720 2 Bavim) Date: 2023.0720
Y 1 o4
1013 1014
a4 o4
orpr c_ona onhrtec_Loa
o4 o
sosl 504 ;
i g,
BTN B LYt ot o JO I, S AT A S g
169 16
0 0. o0, 0. 0. To00 w0 . 700, w00, 00, a0
requency (i) reauency (i)
sie oscHizsz Ste o3cHe2-S2
Condion - PART 16 LORA I LF_CBL6112D_35407_22 HORIZONTAL Condion £ PART 15C. LORA 3m LF_CBL6112D_36407_22 VERTICAL
RBIV-100 300KHz VBW:300.000KH: RBW:100.000KHz VBWZ300.000KH
Puject 2020201 Projct 2020201
Wod ode 12 Mode Mode 12
Peak s 469 COB2IK0130850029 SN #69 GUB2IKO130550029
Plane Y vith Accessories Plane Y with Accessaries

SF1 125KHz powe set
Cable Preamp A/Pos T/Pos over L

304 3149 1 e
521 3119 2 927.50 109.81 -2
32 s 3 o9 se77

init

ting 2.

Readantenna Cable Preamp A/Pos T/Pos

6.0 26.55
1100 26,75
- 5754 26.80

300 3149
321 319
321 318

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

FAX : +86-755-8637-9595

FCC ID: 2A8UX-2892
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LoRa 125kHz FHSS SF=11 (Harmonic @ 3m)

LoRa

902~928MHz Harmonic @ 3m

LoRa 125kHz FHSS SF=11 CHO02 902.4

Horizontal

Vertical

Peak

) (@Buvim) Date: 2023.03.08

PEAK 74,

V6 54

; U LI OO R e o

Data: 1
1 (@BuVim) Date: 2023.03.08
1225
1050)
a75]
PEAK 74
700
V6 54
52.
L
4 b e
350
175
000 2800, 4500, 5400, 8200, 00
Froquency (MHz)
03CH02.S2
Condition PEAK_74 3m HF_ANT_3117_0107 HORIZONTAL
2020201
Mode Mods 10
SN #59 GOB2JK0130560029
Plane with Accessories
SFH1 125kHz power seting 0
Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
T W Buvm @ Gewv/m dew e/m @8 @8 em  des
1804.80 37.69 -36.31 74.00 59.53 30.72 5.2 57.98 - - Pesk
2707.20 40,52 33.18 73.00 55.88 32.80 6.52 57.78 .- .- pesk

2800, 7500 5400, 8200, 10000
Froquency (1Hz)
03CHD2-52
PEAK_74 3m HF_ANT_3117_0107 VERTICAL
2N0202.01
#69 GOB2JK0130550029
Y with Accassories
SF11 125KkHz power setting 0
Over Limit Resdintenna Cable Preamp AfPos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark.

T W Gewv/m 8 amwv/m dew  de/m 8 @8 en  des

37.38 36.62 74.00 59.22 3072 5.42 5.9 - --- Peak

50
4115 32081 74.00 59.25 32.80 6.92 5778 - - Peak

Sporton International Inc. (ShenzZhen)
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LoRa 902~928MHz Harmonic @ 3m

LoRa 125kHz FHSS SF=11 CH65 915

Horizontal Vertical

vat 1 oatw2
) By Dot 20730308 — Date:2023.0308
1223 122
1050 1050
o w73
peak 74 e 74
700 700
e st v st
s25) 525
2 PP VA T A S } PUROR P |
1, rvadberorifrt Do, Jgp Ao A ot
359 350 frd
s s
00 7500, 0. oo w200, o0 o0 00 0. a0 w20 oo
Freauency (k) Frequency (wHe)
ste acHoz sz ste oscHi2sz
Condiion  PEAK. 74 3m HF_ANT_3H17_0107 HORZONTAL Condion * PEAK_74 3m HF_ANT_3117_0107 VERTICAL
2020201 ez03.01
Wods Vode 11 Wode ode
S #59 GoB2IK0130550029 s #69 GUB2IK0130550029
Peak Plane Y with Accessores Plane Y vith Accessaries
P11 12561z power seting 1 SFH1 125KHz power seting 1
Ot inte ™ Reagmntema covic preoms Arros T7es Over Linit " Readéntenna  Cable preanp AfPos T/pos
Frea tever Uieie Line Looet Facver Lors Faceer Renar frea tevel Liege Line Lol Facrer ors Faceer Remarkc
W v @ Gwre W am @ @ a T wn @B B @ @ @ @ W
B T N T i T r S—— § meos a7 s me sLa % sar 593 o o e
3 eses s s rae si7e deee v w3 o em I e sl e rae e s ven w3 o em
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LoRa

902~928MHz Harmonic @ 3m

LoRa 125kHz FHSS SF=11 CH128 927.6

Horizontal

Vertical

Peak

Data:1
) (6Buvim) Dote: 2023.03.08
1225
1050
a7
pEAK 74
700
V6 54
525
j R A N
et
350
175
000 70, 500, 5400 200, o0
Frequency (WHz)
ste 030H02:5Z
Condiion - PEAK 74 3m HF_ANT_3117_0107 HORIZONTAL
2020201
Mods Mode 12
SN #69 GOB2IKO130550029
Plane Yvith Accessories

SF11 125KkHz power setting 2
o it Reagantenna Cable Preasp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark

Pz dBuv/m 4B dBuv/m dBw db/m B @B
1855.20 40.20 -33.71 74.00 6163 31.09 5.48 57.91 o pea
2 27230 47.96 26,04 7300 €5.62 32.97 710 57.73 peak
3 3710l 43137 30.63 74.00 59.45 33.67 8.9 37.95 - - peak

Data: 2
el (gBuVim) Date: 2023.03.08
1225
1050
875
PEAK 74,
700]
VG 54
525) ]
1 3 R L L
P
350)
175
000 2800, 2500 1

sie 03CH025Z
Condition PEAK_74 3m HF_ANT_3117_0107 VERTICAL
2N0202.01
Mode. tode 12
s #69 GOB2JK0130550029
Plane it
SF11 125KkHz power setting 2
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s=amranas. FCC RF Test Report Report No. : FR2N0202-01F

LoRa 125KHz FHSS SF=7 (Below 1GHz @ 3m)

LoRa 902~928 Below 1GHz @ 3m

ANT LoRa 125KHz FHSS SF=7 CH65 915
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