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swamanas. FCC RF Test Report

Report No. : FR2N0202-01E

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 -
< 20dBc for SF7
Conducted Band Edges
3.4 15.247(d) < 30dBc for Pass -
and Spurious Emission
SF11& OFDM-LR
Under limit
Radiated Band Edges 15.209(a) &
3.5 15.247(d) Pass 3.32 dB at
and Spurious Emission 15.247(d)
2779.500 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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SPORTON LAB. FCC RF TeSt Report Report No. : FR2N0202-01E

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
LoRa DTS 500kHz SF7: 31
Number of Channels LoRa DTS 500kHz SF11: 30
OFDM-LR 1.4kbps: 30
Bandwidth / Spread Factor 500kHz / 7, 11

LoRa DTS 500kHz SF7 : 25.53 dBm (0.3573 W) (Peak)
Maximum Output Power to Antenna | LoRa DTS 500kHz SF11 : 25.40 dBm (0.3467 W) (Average)
OFDM-LR 1.4kbps : 25.40 dBm (0.3467 W) (Average)

LoRa DTS 500kHz SF7 : 0.549 MHz

99% Occupied Bandwidth LoRa DTS 500kHz SF11 : 0.549 MHz
OFDM-LR 1.4kbps : 0.633 MHz
Antenna Type / Gain FPC IFA Antenna with gain 4.0 dBi
. LoRa
Type of Modulation OFEDM-LR

1.4 Modification of EUT

No modifications are made to the EUT during all test items.
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SPORTON LAB. FCC RF TeSt Report Report No. : FR2N0202-01E

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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SPORTON LAB. FCC RF TeSt Report Report No. : FR2N0202-01E

2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel ('I:\;quZ) Channel ('I:\;quz)
1 902.5 17 915.3
2 903.3 18 916.1
3 904.1 19 916.9
4 904.9 20 917.7
5 905.7 21 918.5
6 906.5 22 919.3
7 907.3 23 920.1
8 908.1 24 920.9

902-928 MHz
9 908.9 25 921.7
10 909.7 26 922.5
11 910.5 27 923.3
12 911.3 28 924.1
13 912.1 29 924.9
14 912.9 30 925.7
15 913.7 31 926.5
16 914.5

Note:

1. The above EUT's information was declared by manufacturer.
2. The device does not support Channel 1 (902.5MHz) for LoRa DTS 500kHz SF11 & OFDM-LR 1.4kbps

modes.
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SPORTON LAB. FCC RF TeSt Report Report No. : FR2N0202-01E

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 emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement,
pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (X/Y/Z 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

Test Item
LoRa DTS 500kHz / OFDM-LR

LoRa DTS 500kHz SF7:
Mode 1: LoRa Tx CHO1_902.5 MHz
Mode 2: LoRa Tx CH16_914.5 MHz
Mode 3: LoRa Tx CH31_926.5 MHz
Conducted | LoRa DTS 500kHz SF11:
TCs/ Mode 1: LoRa Tx CH02_903.3 MHz
Radiated Mode 2: LoRa Tx CH16_914.5 MHz
TCs Mode 3: LoRa Tx CH31_926.5 MHz
OFDM-LR 1.4Kbps:
Mode 1: LoRa Tx CH02_903.3 MHz
Mode 2: LoRa Tx CH16_914.5 MHz
Mode 3: LoRa Tx CH31_926.5 MHz

AC
Mode 1 : Lora Tx + Bluetooth Tx + WLAN(2.4G) Tx + Zigbee Tx + USB Cable(Charging
Conducted
L form Adapter)
Emission
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SPORTON LAB. FCC RF Test Report Report No. : FR2N0202-01E

2.3 Connection Diagram of Test System

Power EUT

Source

2.4 EUT Operation Test Setup

For LoRa 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 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.
2.

The testing follows ANSI C63.10-2013 clause 11.8

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) = 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.

For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
30kHz and set the Video bandwidth (VBW) = 100kHz.

Measure and record the results in the test report.

3.1.4Test Setup

Spectrum Analyzer EUT
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3.1.5Test Result of 6dB Bandwidth

Please refer to Appendix A.

For LoRa DTS SF7:

6 dB Bandwidth Plot on 902.5 MHz
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6 dB Bandwidth Plot on 926.5 MHz
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For LoRa DTS SF11:

6 dB Bandwidth Plot on 903.3MHz
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6 dB Bandwidth Plot on 914.5 MHz
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For OFDM-LR:

6 dB Bandwidth Plot on 903.3MHz
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6 dB Bandwidth Plot on 914.5 MHz
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6 dB Bandwidth Plot on 926.5 MHz
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3.1.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.

For LoRa DTS SF7:

99% Bandwidth Plot on 902.5 MHz

Spectrum
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99% Occupied Bandwidth Plot on 926.5 MHz
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For LoRa DTS SF11:
99% Bandwidth Plot on 903.3MHz
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99% Bandwidth Plot on 914.5 MHz
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For OFDM-LR:
99% Bandwidth Plot on 903.3MHz
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99% Bandwidth Plot on 926.5 MHz
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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 Output Power

For systems using digital modulation in the 902-928MHz, 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 11.9.2.3.2 Method AVGPM-G 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 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.
2.

© © N o

The testing follows Measurement Procedure of ANSI C63.10-2013 11.10.5 Method AVGPSD-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.

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 = power averaging (rms), Sweep time = auto couple. Use the peak marker function to
determine the maximum power level.

Employ trace averaging (rms) mode over a minimum of 100 traces.

Ensure that the number of measurement points in the sweep = [2 x span / RBW].

Measure and record the results in the test report.

Add [10 log (1 / D)], where D is the duty cycle.

The Measured power density (dBm)/ 100kHz is a reference level and used as 20/30dBc down

limit line for Conducted Band Edges and Conducted Spurious Emission.

3.3.4Test Setup

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)
For LoRa DTS SF7:
PSD 100kHz Plot on 902.5 MHz
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PSD 100kHz Plot on 926.5 MHz
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For LoRa DTS SF11:

PSD 100kHz Plot on 903.3 MHz
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PSD 100kHz Plot on 914.5 MHz
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For OFDM-LR:
PSD 100kHz Plot on 903.3 MHz
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PSD 100kHz Plot on 926.5 MHz
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3.3.7Test Result of Power Spectral Density Plots (3kHz)

For LoRa DTS SF7:

PSD 3kHz Plot on 902.5 MHz
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PSD 3kHz Plot on 926.5 MHz
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For LoRa DTS SF11:
PSD 3kHz Plot on 903.3 MHz
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PSD 3kHz Plot on 914.5 MHz
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For OFDM-LR:

PSD 3kHz Plot on 903.3 MHz
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PSD 3kHz Plot on 926.5 MHz
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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 20/30 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 30 dB
relative to the maximum in-band peak PSD level in 100 kHz when the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval.

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

Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Band Edges Plots

For LoRa DTS SF7:
Low Band Edge Plot on 902.5 MHz
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For LoRa DTS SF11:

Low Band Edge Plot on 903.3 MHz
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For OFDM-LR:
Low Band Edge Plot on 903.3 MHz
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3.4.6 Test Result of Conducted Spurious Emission Plots
For LoRa DTS SF7:

Conducted Spurious Emission Plot on 902.5 MHz
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Conducted Spurious Emission Plot on 914.5 MHz

[ Att

Spectrum

(=]

Ref Level 30.00 dBm
20 d8

Offset 20.10 dB & RBW 100 kHz
29,7 ms & VBW 300 kHz  Mode Sweep

SWT

@ 1Pk Yiew

20 dBm

m2[1] +0.82 dBm
874.80 MHz

10 der

Mi[1] 24.30 dBm
916.30 MHz

D dBm

D1 6.280 dBrr

-10 dBm

-20 dbm

-30 dém

-40 dBm

-50 dBm

I AA LA

a

A A

R e

b ARy ittt o, gy b, kAL

e

-60 dBm

Start 30.0 MHz

501 pts S[BE 3.0 GHz
- ]

i

Dates; 2

Conducted Spurious Emission Plot on 914.5 MHz

[ Att

Spectrum

(=)

Ref Level 30.00 dBm

20 dg

Offset 20.10 dB & RBW 100 kHz
92 ms & YBW 300 kHz  Mode Sweep

SWT

@ 1Pk View

11

20 dBm

m2[1] 37.90 dBm
6.9790 GHz

M1[1] 24.27 dBm
913.0 MHz

0 der

1 6.280 dBrmr

10 dBm

20 dbm

20 deém

#0 dBm

i

-50 dém

b

gt

rpai el o)

| " I la
P e WY YL T W BT e

-60 dBm

Start B00D.0 MHz

501 pts Stop 10.0 GHz
sttt

Date: 2

Sporton International Inc. (ShenzZhen)

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

Page Number : 38 of 54
Report Issued Date : Jul. 27, 2023
Report Version : Rev. 01

Report Template No.: BU5-FR15CLoRa Version 2.0



swamanas. FCC RF Test Report

Report No. : FR2N0202-01E

Conducted Spurious Emission Plot on 926.5 MHz
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For LoRa DTS SF11:

Conducted Spurious Emission Plot on 903.3 MHz
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Conducted Spurious Emission Plot on 914.5 MHz

Spectrum

(=]

Ref Level 30.00

diém Offset 20.10 dB & RBW 100 kHz

[ Att 20d8  SWT 29,7 ms & VBW 300 kHz  Mode Sweep
@ 1Pk Yiew
Mp M2z[1] 39.19 dBm
874.80 MHz
20 dBm M1[1] 24.82 dBm
916.30 MHz
10 der
D dBm
D1 -5.160 dBny
-10 dBm
-20 dBm
-30 dBm
M2
-40 dBm Lj s
anobe M sl o RPN W LSS
[T S— il e O R e 2
-50 dBm
-60 dBm
Start 30.0 MHz 501 pts Stop 3.0 GHz
- *.

Date; 22.FEB,2023

Conducted Spurious Emission Plot on 914.5 MHz

Spectrum n%?
Ref Level 30.00 dBm  Offset 20.10 dB & RBW 100 kHz
[ Att 20d8  SWT 92 ms & YBW 300 kHz  Mode Sweep
@ 1Pk View
11 M2[1] 49,42 dBm
b B.8710 GHz
20 dBm M1[1] 24.47 dBm
913.0 MHz
0 der
dBm
D1 -5.160 dBny
10 dBm
20 dam
120 dBm
M2
ko dBm {— T -
] ) sl A AN T ] VA AR AR AL By AP
P, M‘\L\)U«r T L e
-50 dém
-50 dBm
Start B00.0 MHz 501 pts Stop 10.0 GHz
" —
i QR e
Date; ZZ2.FEB,2023 21 6
Sporton International Inc. (ShenzZhen) Page Number 1 41 of 54
TEL : +86-755-8637-9589 Report Issued Date : Jul. 27, 2023
FAX : +86-755-8637-9595 Report Version : Rev. 01

FCC ID: 2A8UX-2892

Report Template No.: BU5-FR15CLoRa Version 2.0



SPORTON LAB. FCC RF TeSt Report Report No. : FR2N0202-01E

Conducted Spurious Emission Plot on 926.5 MHz
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For OFDM-LR:

Conducted Spurious Emission Plot on 903.3 MHz
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Conducted Spurious Emission Plot on 914.5 MHz
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Conducted Spurious Emission Plot on 926.5 MHz
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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. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall
be 30 dB instead of 20 dB. 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 section 4.0 of List of Measuring Equipment of this test report is used for test.
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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

6. 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
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.

8. 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; 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.
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3.5.4Test Setup

For radiated emissions below 30MHz

1 : RX Antenna
-l im |
[}

Metal Full Soldered Ground Plane

=

Spectrum Analyzer ! Receiver

For radiated emissions from 30MHz to 1GHz

R Antenna
Ant. feed
point
[}
| Im
1

T
Metal Full Soldered Ground Plane

[

Spectrum Analyzer ; Receiver

For radiated emissions above 1GHz
X Antenns

1-4m

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver
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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 ~ 10th Harmonic)

Please refer to Appendix C&D.

3.5.8 Duty cycle

Mode Duty Cycle
LoRa DTS SF7 100%
LoRa DTS SF11 100%
OFDM-LR 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

e

Receiver ground

5002 RF Cable $lcm Pt

|
|

|

|

_ |
3 i
Ac | :

|

|

|

|

|

|

ARAH
sl )

-~ Bonded to horizontal
ground plane

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;fetion Test Date Due Date Remark
i‘?}%ﬁ;rzue’? R&S FSV40 101078 | 10Hz~40GHz | Apr. 07, 2022 FFeeb5.1235"22002233~ Apr. 06, 2023 (CToﬁngSt‘;‘;
P“'Zifgrwer Anritsu MA2411B | 1339473 | 30MHz~40GHz | Dec. 27, 2022 FFeebB.1235,’22002233~ Dec. 26, 2023 ?To'?gi‘cst;‘;
Power Meter Anritsu ML2495A | 1542004 | SO | Dec. 27,2022 TS 1 2080 Dec. 26, 2023 ?Tol_'l‘gi‘_cé;‘;
Atenuator | MicRoway |EVWVESZLAL| g | SOMRZZOSON ke 25 2002 | 1 o)s | Feb. 22,2023 (CTol_’I‘gfcst‘;‘)j
Attenuator | MICROWAV EMVE§214'1 2 30MHZ'226'SGH Feb. 22, 2023 | TeP25:2023 | oy 25 2024 ?ro;gijcst%j
Exﬁzﬁ’;zcé’r“m KEYSIGHT | N9010A MY5f‘3l5oz 10Hz~44GHz | Jul. 07,2022 Lo\ 15 oosq | Jul. 06, 2023 (o?gﬁ:gtzi?ga
A ;ﬁ’;zcgr“m KEYSIGHT | nNootoa |MY321%02| 1onz-aaGHz | aul 07, 2023 | 2242923 | jui 06, 2024 (Oggﬂgg?gz)
Loop Antenna R&S HFH2-Z2 | 100354 | OkHz-30MHz | Jul. 28,2022 |75 12 20237 qul. 27, 2024 (o?gﬂgtzi?ga
Bilog Antenna TeseQ CBL6112D | 35407 | 30MHz-2GHz | Sep. 28, 2021 F\‘i'j’l'. Z g?é? Sep. 27, 2023 (oggﬂgtzi?gz)
P R 00e | ETS-Lindgren | 3117 | 00119436 | 1GHz~18GHz | Jul. 07,2022 | 12, 2023-| ul- 06, 2023 (Oggﬂgg‘_’gz)
ag;‘nbfn@f\gg ETS-Lindgren 3117 00119436 | 1GHz-18GHz | Jul. 07, 2023 | YUW-242023 | 5 06, 2024 (o?gﬂgtzi?ga
HF Amplifier miTeQ | A3 | 1871023 | 18GHz-40GHz | Jul. 07,2022 |\ 1, 0o | Jul. 06,2023 (Oggﬂgg?gz)
HF Amplifier MITEQ TTAlﬁéo'%' 1871023 | 18GHz-40GHz | Jul. 07, 2023 | JU-242023 | 5 06 2024 (oggﬂgg‘_’gz)
SHF-EHF Hom | com-power AH-840 101071 | 18Ghz-40GHz | Apr. 10, 2022 Fi?l'. Z g?é? Apr. 09, 2023 (oggﬂgtzi?gz)
LF Amplifier Burgeon BPA-530 | 102211 | 0.01~3000Mhz | Oct. 19, 2022 FJEEI'_ ;i: 2925"] oct. 18, 2023 (o?gﬂgtzi?sna
HF Amplifier MITEQ /i\gﬂo%-%j):(l)gé? 1943528 | 1GHz-18GHz | Oct. 19,2022 |75 22 202%° oct. 18, 2023 (oggﬂgtzi?sna
HF Amplifier | KEYSIGHT | g3on7a  [MIYSS270L0-8GHZ20.56N) op 19, 2022 PO 22 292571 Oct. 18, 2023 (oggﬂgtzi?sna
AC Power Source Chroma 61601 616812003 N/A Nov. 10, 2022 F?EI'_ 12-51 ggg? Nov. 09, 2023 (oggﬂgtzi?snz)
Turn Table Chaintek T-200 N/A 0~360 degree NCR F‘;?l'. Jz'i %g%? NCR (Oggﬂgg?gz)
Antenna Mast |  Chaintek MBS-400 N/A 1m~4m NCR Faea'. Z 2%2? NCR (Oggﬂggf’snz)
EMI Receiver R&S ESR7 102297 | 9KkHz~7GHz; | Jul. 06,2022 | Feb. 16,2023 | Jul. 05, 2023 %gg%‘;cg%‘
AC LISN R&S ENV216 | 101499 | 9kHz~30MHz | Jul. 06, 2022 | Feb. 16,2023 | Jul. 05, 2023 (ng‘égcg%‘
AC Power Source| CHROMA 61601 |®*0920092)100vac-250vac| Nov. 10, 2022 | Feb. 16, 2023 | Nov. 09, 2023 (Cc"g‘égcg%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 (150kHz ~ 30MHz)

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)) '
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SPORTON LAB.

Appendix A. Conducted Test Results

Test Engineer: | Chen Ran Temperature: 20~26°C
Test Date: 2023/2/13~2023/2/25 Relative Humidity: | 40~51%
Sporton International Inc. (ShenzZhen) Page Number Al of Al

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




LoRa-DTS-Spreading Factor 7
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
X 6dB BW
Mod. | Channel ) e Limit | Pass/Fail
(MHz) BW (MHz) (MHz)
(MHz)
SF7 1 902.5MHz 0.547 0.633 0.500 Pass
SF7 16 914.5MHz 0.549 0.632 0.500 Pass
SF7 31 926.5MHz 0.549 0.631 0.500 Pass
TEST RESULTS DATA
Peak Power Table
Conducted
Freq. Conducted Power Pass
Nedypc (MHz) Power Limit /Fail
(dBm) (dBm) Setting
SF7 1 902.5MHz 25.53 30.00 Pass 4
SF7 16 914.5MHz 24.75 30.00 Pass 0.5
SF7 31 926.5MHz 24.67 30.00 Pass -0.5
TEST RESULTS DATA
Peak Power Density
Fro Peak PSD | Peak PSD | - Pef'i‘m'?tSD
Mod. | Channel (MHqZ') (dBm (dBm (dBi) (dBm Pass/Fail
100kHz) |  /3kHz) 3kH2)
SF7 1 902.5MHz 26.24 6.60 4.00 8.00 Pass
SF7 16 914.5MHz 24.38 4.86 4.00 8.00 Pass
SF7 31 926.5MHz 23.98 4.46 4.00 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 20dBc limit.




LoRa-DTS-Spreading Factor 11

Report Number : FR2N0202-01E

TEST RESULTS DATA

6dB and 99% Occupied Bandwidth

99%
Freq. Occupied | 6dB BW Gds BW .
Mod. | Channel Limit Pass/Fail
(MHz) BW (MHz) (MHz)
(MHz)
SF11 2 903.3MHz 0.549 0.648 0.500 Pass
SF11 16 914.5MHz 0.547 0.647 0.500 Pass
SF11 31 926.5MHz 0.547 0.646 0.500 Pass
TEST RESULTS DATA
Average Power Table
Dut Average | Conducted
Freq. Y Conducted Power Pass
Mod. Channel Factor . .
(MHz) Power Limit [Fail
(dB)
(dBm) (dBm) Setting
SF11 2 903.3MHz 0.00 25.40 30.00 Pass 4
SF11 16 914.5MHz 0.00 24.80 30.00 Pass 1
SF11 31 926.5MHz 0.00 24.40 30.00 Pass -0.5
TEST RESULTS DATA
Peak Power Density
Fre Peak PSD [ AVG PSD DG AVS:itSD
Mod. | Channel (Mqu.) (dBm (dBm e @bm | Pass/Fai
/100kHz) /3kHz) /3kHz)
SF11 2 903.3MHz 26.21 6.38 4.00 8.00 Pass
SF11 16 914.5MHz 24.84 5.00 4.00 8.00 Pass
SF11 31 926.5MHz 24.03 4.18 4.00 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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TEST RESULTS DATA

6dB and 99% Occupied Bandwidth

99%
Freq. Occupied | 6dB BW 6(“.3 BW .
Mod. Channel Limit Pass/Fail
(MHz) BW (MHz) (MHz)
(MHz)
OFDM-LR 2 903.3MHz 0.633 0.758 0.500 Pass
OFDM-LR 16 914.5MHz 0.633 0.756 0.500 Pass
OFDM-LR 31 926.5MHz 0.633 0.754 0.500 Pass
TEST RESULTS DATA
Average Power Table
Dut Average [ Conducted
Freq. Y Conducted Power Pass
Mod. Channel Factor L )
(MHz) (dB) Power Limit [Fail
(dBm) (dBm) Setting
OFDM-LR 2 903.3MHz 0.00 25.40 30.00 Pass 4.5
OFDM-LR 16 914.5MHz 0.00 24.80 30.00 Pass 1
OFDM-LR 31 926.5MHz 0.00 24.00 30.00 Pass -1
TEST RESULTS DATA
Peak Power Density
Fre Peak PSD | AVG PSD DG AVSmF;tSD
Mod. Channel (MH(;) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) /3kHz) 13KkHz)
OFDM-LR 2 903.3MHz 23.37 6.54 4.00 8.00 Pass
OFDM-LR 16 914.5MHz 21.55 5.29 4.00 8.00 Pass
OFDM-LR 31 926.5MHz 19.51 4.45 4.00 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 : |Tao Zhang - —
Relative Humidity : |50~55%
Test Voltage : [120Vac / 60Hz Phase : Line
Full Spectrum
100 T
80T
EL B o st FCC Part 15C-QP Limit at Main Ports
E i R TN : "-’li?":“‘;" 15C-Ave Limit at Main Ports
'-a Dk — - - -
3 40--? P L 4 L
20T
0 ; p——t—t—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) (dBpV) (dBpV) (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 2445 | L1 OFF 19.7
0.249000 — 27.12 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 o 19.75 46.00 26.25 | L1 OFF 19.8
8.963250 29.70 - 60.00 30.30 | L1 OFF 20.0
8.963250 — 2411 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
% 60_?‘\\ _,F,F:,? Part TS/C-QP Limit at Main Ports
e 1 o7 Y FCC Part 15C-Ave Limit at Main Ports -
SRR Nena P P
-
I * ¢
20t X
0 t t —t+—t+—+—+— 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) |
0.188250 41.15 - 64.11 2297 | N OFF 19.7
0.188250 o 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 -— 58.34 17.30 [N OFF 19.7
0.377340 - 28.82 48.34 19.51 | N OFF 19.7
0.596220 40.30 — 56.00 15.70 | N OFF 19.7
0.596220 -=- 33.24 46.00 1276 | 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 -=- 2543 50.00 24,57 | N OFF 20.0
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Appendix C. Radiated Spurious Emission

902~928MHz
LoRa DTS 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) (H/V)
853.53 4758 |-47.97| 95.55 50.12 | 26.41 3.1 32.05 - - P | H
902.5 115.55 - - 117.08 | 26.61 3.15 | 31.29 - - P | H
958.29 4599 |-49.56| 95.55 46.85 | 27.01 | 3.28 | 31.15 - - P | H
902.5MHz
861.29 4258 |-50.64| 93.22 43.29 | 26.44 3.11 | 30.26 - - PV
902.5 113.22 - - 113.75 | 26.61 3.15 | 30.29 - - PV
959.26 42.63 |-50.59| 93.22 42.4 27.01 | 3.28 | 30.06 - - P |V
864.2 4482 |-49.18 94 47.11 | 26.46 3.11 | 31.86 - - P | H
914.5 114 - - 115.36 26.7 3.18 | 31.24 - - P H
935.98 44.33 |-49.67 94 45.41 | 26.85 3.23 | 31.16 - - P | H
914.5MHz
860.32 40.85 |-49.03| 89.88 43.21 | 26.44 3.11 | 3191 - - PV
914.5 109.88 - - 111.24 | 26.7 3.18 | 31.24 - - PV
958.29 41.79 |-48.09| 89.88 42.65 | 27.01 3.28 | 31.15 - - PV
886.51 47.26 |-46.95 94.21 49.11 26.55 314 | 31.54 - - P H
926.5 114.21 - - 115.41 | 26.78 3.21 | 31.19 - - P | H
938.89 45.15 |-49.06| 94.21 46.19 | 26.87 | 3.24 | 31.15 - - P | H
926.5MHz
900.09 39.29 |-50.48| 89.77 40.84 26.6 3.15 31.3 - - PV
926.5 109.77 - - 110.97 | 26.78 3.21 | 31.19 - - PV
945.68 41.14 |-48.63| 89.77 42.09 | 2692 | 3.25 | 31.12 - - 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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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa DTS 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) |(dBuV/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A) (HIV)
1805 46.51 |-49.04| 95.55 68.35 | 30.72 542 | 57.98 - - P | H
2707.5 53.27 |-20.73 74 71.33 32.8 6.92 | 57.78 | 166 | 344 | P | H
2707.5 50.42 | -3.58 54 68.48 32.8 6.92 | 57.78 | 166 | 344 | A | H
3610 46.27 |-27.73 74 62.65 33.6 8.08 | 58.06 - - P | H
4510 44.6 -29.4 74 58.79 34.6 9.11 57.9 - - P | H
902.5MHz
1805 49.05 |-44.17| 93.22 70.89 | 30.72 542 | 57.98 - - P |V
2707.5 52.33 |-21.67 74 70.39 32.8 6.92 | 57.78 | 161 | 57 P |V
2707.5 49.75 | -4.25 54 67.81 32.8 6.92 | 57.78 | 161 | 57 AV
3610 46.12 |-27.88 74 62.5 33.6 8.08 | 58.06 - - P |V
4510 45.09 |-28.91 74 59.28 34.6 9.11 57.9 - - P |V
1829 45.09 |-48.91 94 66.63 | 30.97 542 | 57.93 - - P | H
2743.5 53.28 |-20.72 74 71.12 32.9 701 | 5775 | 178 | 353 | P | H
27435 50.4 -3.6 54 68.24 32.9 701 | 57.75 | 178 | 353 | A | H
914.5MHz
1829 48.46 |-40.42| 89.88 70 30.97 542 | 57.93 - - P |V
2743.5 51.11 |-22.89 74 68.95 32.9 7.01 | 57.75 | 100 | 59 PV
2743.5 4594 | -8.06 54 63.78 32.9 7.01 | 57.75 | 100 | 59 AV
1853 48.02 |-46.19| 94.21 69.36 | 31.09 548 | 57.91 - - P | H
2779.5 53.99 |-20.01 74 71.65 | 32.97 7.1 57.73 | 235 | 344 | P | H
2779.5 50.68 | -3.32 54 68.34 | 32.97 7.1 57.73 | 235 | 344 | A | H
3709 48.83 |-25.17 74 64.92 | 33.67 8.19 | 57.95 - - P | H
4636 46.36 |-27.64 74 60.48 | 34.52 9.26 57.9 - - P | H
926.5MHz 1853 47.31 |-42.46| 89.77 68.65 | 31.09 548 | 57.91 - - PV
2779.5 51.53 |-22.47 74 69.19 | 32.97 7.1 57.73 | 266 | 269 | P | V
2779.5 47.73 | -6.27 54 65.39 | 32.97 7.1 57.73 | 266 | 269 | A | V
3709 49.43 |-24.57 74 65.52 | 33.67 8.19 | 57.95 - - PV
4636 4532 | -28.68 74 59.44 | 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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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa DTS 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)
899.12 5458 |-31.46| 86.04 56.13 26.6 3.15 31.3 - - P H
903.3 116.04 - - 117.55 | 26.62 3.16 | 31.29 - - P H
936.95 4422 |-41.82| 86.04 45.29 26.86 3.23 | 31.16 - - P H
903.3MHz
899.12 4544 |-37.62| 83.06 46.99 26.6 3.15 31.3 - - P Vv
903.3 113.06 - - 114.57 | 26.62 3.16 | 31.29 - - P Vv
955.38 42.41 |-40.65, 83.06 43.29 26.99 3.27 | 31.14 - - P \%
874.87 43.36 |-41.52| 84.88 45.46 26.5 3.12 | 31.72 - - P H
914.5 114.88 - - 116.24 26.7 3.18 | 31.24 - - P H
935.01 43.38 -41.5 84.88 44.47 26.84 3.23 | 31.16 - - P H
914.5MHz
885.54 40.98 -40.9 81.88 42.84 26.54 314 | 31.54 - - P \%
914.5 111.88 - - 113.24 26.7 3.18 | 31.24 - - P \%
956.35 42.16 |-39.72| 81.88 43.04 26.99 3.27 | 31.14 - - P Vv
877.78 43.13 |-41.34| 84.47 45.17 26.51 3.13 | 31.68 - - P H
926.5 114.47 - - 115.67 | 26.78 3.21 | 31.19 - - P H
931.13 51.75 |-32.72| 84.47 52.89 26.82 3.22 | 31.18 - - P H
926.5MHz
898.15 39.62 |-44.82| 84.44 41.23 26.59 3.15 | 31.35 - - P Vv
926.5 111.44 - - 112.64 | 26.78 3.21 | 31.19 - - P Vv
929.19 50.91 |-33.53| 84.44 52.08 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 30dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa DTS 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) |(dBuV/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A) (H/V)
1806.6 46.92 |-39.12| 86.04 68.76 | 30.72 542 | 57.98 - - P | H
2709.9 52.84 |-21.16 74 70.86 | 32.83 6.92 | 57.77 | 238 | 339 | P | H
2709.9 50.6 -3.4 54 68.62 | 32.83 6.92 | 57.77 | 238 | 339 | A | H
903.3MHz
1806.6 48.4 |-34.66| 83.06 70.24 | 30.72 542 | 57.98 - - P |V
2709.9 51.19 |-22.81 74 69.21 | 32.83 6.92 | 57.77 | 160 | 57 P |V
2709.9 48.23 | -5.77 54 66.25 | 32.83 6.92 | 57.77 | 160 | 57 AV
1829 4747 |-37.41| 84.88 69.01 | 30.97 542 | 5793 | 124 | 323 | P | H
27435 54.71 |-19.29 74 72.55 32.9 701 | 5775 | 144 | 344 | P | H
2743.5 50.37 | -3.63 54 68.21 32.9 701 | 57.75 | 144 | 344 | A | H
914.5MHz
1829 49.43 |-32.45| 81.88 70.97 | 30.97 542 | 5793 | 122 | 267 | P | V
2743.5 52.81 |-21.19 74 70.65 32.9 7.01 | 57.75 | 378 | 66 P |V
2743.5 4793 | -6.07 54 65.77 32.9 7.01 | 57.75 | 378 | 66 AV
1853 47.53 |-36.94| 84.47 68.87 | 31.09 548 | 5791 | 122 | 325 | P | H
2779.5 54.84 |-19.16 74 72.5 32.97 7.1 57.73 | 163 | 347 | P | H
2779.5 50.49 | -3.51 54 68.15 | 32.97 7.1 57.73 | 163 | 347 | A | H
3709 47.76 |-26.24 74 63.85 | 33.67 8.19 | 57.95 - - P | H
926.5MHz
1853 49.05 |-32.39| 81.44 70.39 | 31.09 548 | 5791 | 111 | 273 | P | V
2779.5 53.09 |-20.91 74 70.75 | 32.97 7.1 57.73 | 336 | 75 PV
2779.5 48.5 -5.5 54 66.16 | 32.97 7.1 57.73 | 336 | 75 AV
3709 48.45 |-25.55 74 64.54 | 33.67 8.19 | 57.95 - - PV
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 30dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

OFDM-LR 1.4kbps (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)
900.09 55.55 -27.7 86.25 57.1 26.6 3.15 31.3 - - P H
903.3 116.25 - - 117.76 | 26.62 3.16 | 31.29 - - P H
942.77 4477 |-41.48| 86.25 45.77 26.9 3.24 | 31.14 - - P H
903.3MHz
900.09 52.2 -30.82| 83.02 53.75 26.6 3.15 31.3 - - P Vv
903.3 113.02 - - 114.53 | 26.62 3.16 | 31.29 - - P Vv
956.35 42.92 -40.1 83.02 43.8 26.99 3.27 | 31.14 - - P \%
899.12 43.55 -41.3 84.85 451 26.6 3.15 31.3 - - P H
914.5 114.85 - - 116.21 26.7 3.18 | 31.24 - - P H
935.01 43.76 |-41.09| 84.85 44.85 26.84 3.23 | 31.16 - - P H
914.5MHz
874.87 40.59 |[-41.49, 82.08 42.69 26.5 312 | 31.72 - - P \%
914.5 112.08 - - 113.44 26.7 3.18 | 31.24 - - P \%
963.14 41.49 |-40.49, 82.08 42.34 27.04 3.28 | 31.17 - - P Vv
873.9 41.63 |-42.29| 83.92 43.73 26.5 3.12 | 31.72 - - P H
926.5 113.92 - - 115.12 | 26.78 3.21 | 31.19 - - P H
929.19 57.48 |-26.44| 83.92 58.65 26.8 3.21 | 31.18 - - P H
927.5MHz
893.3 40.15 |-40.82| 80.97 41.83 26.57 3.14 | 31.39 - - P Vv
926.5 110.97 - - 112.17 | 26.78 3.21 | 31.19 - - P Vv
929.19 55.38 |-25.59| 80.97 56.55 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 30dB.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

OFDM-LR 1.4kbps (Harmonic @ 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)(H/V)
1806.6 46.8 |-39.45| 86.25 68.64 | 30.72 5.42 | 57.98 - - P | H
2709.9 53.55 |-20.45 74 71.57 | 32.83 692 | 57.77 | 115 | 204 | P | H
2709.9 50.44 | -3.56 54 68.46 | 32.83 6.92 | 57.77 | 115 | 204 | A | H
3613.2 47.42 |-26.58 74 63.8 33.6 8.08 | 58.06 - - P | H
4516.5 48.74 |-25.26 74 62.94 | 34.59 9.11 57.9 - - P | H
903.3MHz
1806.6 48.01 |-35.01| 83.02 69.85 | 30.72 5.42 | 57.98 - - P |V
2709.9 53.04 |-20.96 74 71.06 | 32.83 6.92 | 57.77 | 388 | 76 P |V
2709.9 49.84 | -4.16 54 67.86 | 32.83 6.92 | 57.77 | 388 | 76 AV
3613.2 47.78 |-26.22 74 64.16 33.6 8.08 | 58.06 - - P |V
4516.5 49.27 |-24.73 74 63.47 | 34.59 9.11 57.9 - - P |V
1829 4598 |-38.87| 84.85 67.52 | 30.97 5.42 | 57.93 - - P | H
2743.5 53.45 |-20.55 74 71.29 32.9 701 | 5775 | 191 | 201 | P | H
2743.5 50.62 | -3.38 54 68.46 32.9 701 | 57.75 | 191 | 201 | A | H
3658 46.87 |-27.13 74 63.12 | 33.62 8.14 | 58.01 - - P | H
4573 45.18 |-28.82 74 59.31 | 34.56 9.21 57.9 - - P | H
914.5MHz
1829 49.19 |-32.89| 82.08 70.73 | 30.97 542 | 57.93 - - P |V
2743.5 52.28 |-21.72 74 70.12 32.9 701 | 5775 | 33 | 270 | P | V
2743.5 49.11 -4.89 54 66.95 32.9 701 | 57.75 | 339 | 270 | A | V
3658 47.37 |-26.63 74 63.62 | 33.62 8.14 | 58.01 - - P |V
4573 46.54 |-27.46 74 60.67 | 34.56 9.21 57.9 - - P |V
1853 4541 |-38.51| 83.92 66.75 | 31.09 548 | 57.91 - - P | H
2779.5 52.6 -21.4 74 70.26 | 32.97 7.1 57.73 | 148 | 196 | P | H
2779.5 49.08 | -4.92 54 66.74 | 32.97 7.1 57.73 | 148 | 196 | A | H
3707 4711 |-26.89 74 63.2 33.67 8.19 | 57.95 - - P | H
927.5MHz 4631 4551 |-28.49 74 59.63 | 34.52 9.26 57.9 - - P | H
1853 4752 |-33.45| 80.97 68.86 | 31.09 548 | 57.91 - - P |V
2779.5 50.57 |-23.43 74 68.23 | 32.97 7.1 57.73 - - P |V
3707 46.95 |-27.05 74 63.04 | 33.67 8.19 | 57.95 - - P |V
4631 4442 |-29.58 74 58.54 | 34.52 9.26 57.9 - - P |V
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FCC RF Test Report

Report No. : FR2N0202-01E

Remark

1. No other spurious found.

2. All results are PASS against Peak and Average limit line.
3. Non-restricted band limit is 100kHz-PSD down 30dB.

LoRa DTS 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/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)(HINV)
112.45 29.09 |-14.41| 435 4255 | 17.54 112 | 32.12 - - P | H
172.59 29.12 |-14.38| 435 44.02 155 1.38 | 31.78 - - P | H
* 926.5 114.21 - - 11541 | 26.78 3.21 | 31.19 - - P | H
926.5MHz
111.48 26.76 |-16.74| 435 40.27 | 17.49 112 | 32.12 - - P |V
171.62 28.61 |-14.89| 435 43.47 | 15.54 1.38 | 31.78 - - P |V
* 926.5 109.77 - - 110.97 | 26.78 3.21 | 31.19 - - 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.
OFDM-LR 1.4Kbps (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/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)(HINV)
242.43 33,51 |-12.49 46 46.21 | 17.69 1.62 | 32.01 - - P | H
326.82 30.73 |-15.27 46 41.02 | 19.78 1.88 | 31.95 - - P | H
* 914.5 114.85 - - 116.21 | 26.7 3.18 | 31.24 - - P | H
914.5MHz
242.43 27.79 |-18.21 46 40.49 | 17.69 1.62 | 32.01 - - P |V
329.73 28.48 |-17.52 46 38.69 | 19.85 1.88 | 31.94 - - P |V
* 914.5 112.08 - - 113.44 | 26.7 3.18 | 31.24 - - 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 30dB.
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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.

I 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”.
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Appendix D. Radiated Spurious Emission Plots

Note symbol
-L | Low channel location
-R | High channel location
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LoRa 500kHz DTS SF=7 (Band Edge @ 3m)

LoRa

902~928MHz Band Edge @ 3m

LoRa 500kHz DTS SF=7 CHO1 902.5

Horizontal

Vertical

Peak

Data: 1
) (@Buvim) Date: 20230720
a1
1013
aa4)
lPART 15C_LoRA|
675
505 1 -
. A
s
124 LT [
R et
163
00 700, N E 000
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LoRa

902~928MHz Band Edge @ 3m

LoRa 500kHz DTS SF=7 CH16 914.5

Horizontal

Vertical
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=amanas. FCC RF Test Report Report No. : FR2N0202-01E

LoRa 902~928MHz Band Edge @ 3m

LoRa 500kHz DTS SF=7 CH31 926.5

Horizontal Vertical

oatac oata:2
e (aBuvim) Date: 2023.07.20 J @Bavm) Date: 2023.07.20
e 3 a4
1013 1013
44 244
o t5c_Lora oAfr 15¢_LoRA
o3| o1
505 s 504
o 3
o ! o [ s v A
308 e A e A E VPR s S s -
169 16
g 0. o0, £ ED 00 @ (D 700, w00, w00, 00
Frequency (HH:) Frequency (W)
ste oacHo2S2 ste aacHo2:52
Condiion - PART 15C_LORA 3m LF_CBL6112D_35407_22 HORIZONTAL Condition £ PART 15C_LORA 3m LF_CBL61120_35407_22 VERTICAL
RBIN:100 000Kz VBI:300.000KHE RBW:100 300KHz VEWI300.000KHz
Project 2020201 Projct 2020201
Miode Viode 3 Mode Mode 3
Peak s 469 COB2IK0130850029 SN #69 GIB2IKO130550029
Plane Y vith Accessaries Plans ¥ with Accessariss
SFT 500kHz powe setting 0.5 SF7 5001z powe seting 0.5
Gvar " Linit" Rendintenna Cable Preamp A/Pos T/Pos Guer Linit  Readhntenna Cable Preamp A/Pos T/Pos

1 mes 476 -
2 s26.50 11421
938,89 45.15 --

49.11 2655 314 3150
151 26078 321 3119
3615 2687 3.24 3115

w60 315 3130
157 26078 3.2 319 -
- 4209 26092 3.25 312 .- oo peak

Sporton International Inc. (ShenzZhen)
TEL : +86-755-8637-9589
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=amanas. FCC RF Test Report Report No. : FR2N0202-01E

LoRa 500kHz DTS SF=7 (Harmonic @ 3m)

LoRa 902~928MHz Harmonic @ 3m

LoRa 500kHz DTS SF=7 CHO1 902.5

Horizontal Vertical

Dat: 14 Data 15
) @Bovim) vate: 20730213 J aBm) oate 20730213
1223 1225
1050 1050
w4 w7
peac 74 vec 74
700 700
v 54 v 54
= H 4 5 IR S = AT VRO ST WM e PR
I— I wos
350 350
13| s
00 3500, 0. oo 0. oo o0 7500 50, o w200 oo
roquoncy ) roquency ()
oacHoz sz ste oscH02:52
Condion PEAK_ 74 3m HE_ANT_3117_0107 HORIZONTAL CondnPEAK_74 3m HF_ANT_3117_0107 VERTICAL
Prject nozia 01 P ne2ca 01
ok oo 1 Vode
s ¥ GoB2Ko130850029 s 55 GoB2uKo130550029
Peak Plane Y vith Accessories Plane Y uit
<7 5004 powe seting 4 SFT 5004z powe sting 4
G "t Readhntema  Cable Preamp /o5 T/ros G "t easariema cavie pream A/pos Tos
Frea Level Uinii Line Lol Fecror Loss ractor Renari Frea Level Limt Line Leves Factor Loss Factor Semar
T e R B W T ® @ e a = S e W ER B ® e
1 tsesgs dss1 s 7ace 3 W2 sz s o - reak e T Ry S ae—
D et sy aays e i e ed wos s e rem D Bee G e e jes ma e mos i 3 ree
PoYon a2k % s e £ pn e I eeease DoPok BR R NG Da BE 63 5% 8 D e
I eioes 637 2773 a0 cag3 ;e 808 smes o - peer I eloss 453 7ss ace case o sos mes o - pes
S it Wi gvde aee ss e s e o L em S i 5 a1 ece soae e S wioe o - rem
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=amanas. FCC RF Test Report Report No. : FR2N0202-01E

LoRa 902~928MHz Harmonic @ 3m

LoRa 500kHz DTS SF=7 CH16 914.5

Horizontal Vertical

et 14 Datm 15
) By Date: 20230212 . Date: 2023.0213
1223 122
1050 1050
o w73
peak 74 e 74
700 700
e st 4 v st
s2s—— s2sl——
i VS VYU SN s e
i i A w g st
350w asaf e
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
02tz 01 Pt Mez0.01
Wods Vode 2 Wode ode 2
S %59 GoE2IK0130550029 s #69 GUB2IK0130550029
Peak Plane Y vith Accessores Plane Y uith Accessaries
SF7 500Kz pows seting 0.5 SF7 S00KHz pows sting 0.5
G e CReasmntema coc preoms Aros Tr7es Gver " Clait Readéntenna  Cabie preanp AfPos T/pos
Frea tever Uied Line iooet Facver Lors Faceer Renar frea tevel Liede Line woiel Facter ors Faceer Remarkc
W v @ Gwre W am @ @ a T wn @B B @ @ @ @ W
20,00 45.09 2891 7008 6.6 W sz w3 629,00 g6 5.5 Thce 0.0 0.7 a2 5793
3 aesse sy dom rawe ML s v w3 i 3 e I areise sididass race oo s ven w73 dee 9 pes
DM Nk HR Nie ik R Je s 18 s DM S el e o e sen wos dee Ao
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Harmonic @ 3m

LoRa 500kHz DTS SF=7 CH31 926.5

Hor

izontal

Vertical

Data: 14

Data: 15
) aBovim Dates 20230213 e aBovm) Dates 20230213
1224 1224
1050 1050
13| o7
pear 74 peak 74
700 704
o 54 Avs 54
sz s2sl—— i
bt AN 5 ENUSSVSRS YN B
35.0] [t 350]
115 12
00 700, 00, S, w20, oo 00 706 ey w00, w200,
Frequency (W) Freauency (n)
ste oscHo2SZ ste a3cHoz:52
Condiion - PEAK_74 3m HF_ANT_3117_0107 HORZONTAL Condion : PEAK_74 3m HF_ANT_3117_0107 VERTICAL
20020201 Puoject - 2N020201
Mode o Mode
s 469 GUB2IKD130550029 s #69 GUB2IKO130550029
Peak Plane Y vith Accessariss Plane Ywith Accessoriss
SF7 500Kz pows seting 0.5 SF7 500Kz powe seting 0.5
Over Limt  Readantema Cable Preamp APos T/ros ver Linit  Readintenna Coble Preamp A/Pos T/
frea Level Uine Lovel Fackor Loss Factor Remaric frea Level Lisit Line Level Facter Loss Factor Remark
T e @ wae aw am @ @ o e W e @ @ @W @ @ @ o aE
1 1ssace0 4cz-25.08 74.00 .36 309 5.4 57.91 1 1853000 47.31 -26.69 76.00 65.65 31.09 543 57.91 - pea
3 e drraises S3ies a0y raloe rles i e 97 3e it 5153 sy ralce eais mir e 9b e 169 peak
5T 3ase dolce ais a0 8. w7 70 3173 3 a0 773 ‘a2 a0 5.8 397 710 373 168 169 Average
2 Tesloco 063 3.1y 7e0 G me 69 e 3 Teslose 3432487 7ie 632 Ba 613 e o oo peak
S iScicce 4ot viee 7ales cods lss 26 5 S e 453 aslcs 400 Soae s 028 s e
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa 500kHz DTS SF=11 (Band Edge @ 3m)

LoRa

902~928MHz Band Edge @ 3m

LoRa 500kHz DTS SF=11 CHO02 903.3

Horizontal

Vertical

Peak

Data1
) @Buvim) Date: 20230720
1
1013
a4
s 5c_Loma
o4
sus 3
" et i,
B e s
169
w0 700, £ E 00
requency (hi)
o oscHi2Sz
Condion £ PART 15C_LORA Im LF_CBLE1120_36407_22 HORIZONTAL
REIN-100 300Kz VBWA300.000KHE
Prject 20020201
Mods
s #69 GOB2IK0130650029
Plane ¥ vith Accessaries
SF11 500Ktz pows setting &
Linte"” Reagantema cavle preom aspos 1/70s
frea Level Limit Line Leves Fackor loss Fackor P
TR @ mwe ww @ @ @ e e
55912 54,58 - 315 30
I oeaiae ateied -

3 om.es aa22 -

36 31029
323 316

Data:2
) (@Buvim) Date: 2023.07-20
8.1 }
1013
244
PART 156_LORA
o3
508
3
R s
39 Awﬂrw«w%wwwww"” Nt
163
0 ED 700 ED w00, 00
Frequency (MHn)
sie o3cH02-57
Condtion  * PART 15C_LORA 3m LF_CBL6112D_35407_22 VERTICAL
RBW:100.000KHz VEW?300 000KHz
Project 2020201
Mode
s #69 GIB2UK0130550029
Plane Y with Accessores
SF11 500Kz powe setting 4
Over Limit © Resdantenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor w
T @ W wEm @ % e
1 w2 asas o 2660 3.05 3130
3 5eaizb 11308 1.9 Sele 26 312
3 ossid a2iar ole i 4320 299 37 34

Sporton International Inc. (ShenzZhen)
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Band Edge @ 3m

LoRa 500kHz

DTS SF=11 CH16 914.5

Horizontal

Vertical

Peak

Datazt
o @Buvim) Date: 20230720

!

1013

a4

ART 15C_LORA
o4
sosf
T
F e = et
169
o 0. o0, 0. ED o0
Frequency (i)
Sie wcHi2Sz
Condion - PART 16 LORA Im LF_CBL6112D_35407_22 HORIZONTAL
RBIV-100 300Kz VBWC300.000KH:

Puject 2020201
Mode Mode &
SN #69 GIB2IKD130650029
Plane Y vith Accessaries

SF11 500Ktz powe setting 1

Readintenna Cable Preamp A/Pos T/Pos

Frea Level Limit Line Level Factor Loss Factor

dBuV/m ~ dB dBuv/m dBuv dB/m 8 dB  cm  deg
1 wasr 433 - 6.5 312 31.72
2 91450 1145 00 116,26 26.70 3.18 3124

935,01 43.38 - - 447 26084 3.23 3116

Remark

Data:2
1 @Buvim) Date: 2023.07.20
84 5
013
s
ART 15¢_LORA
65
so.f
1 3
-
338, T e IS L
6.
0 o0, 700, w0, w00, 7000
Freauency (Miz)
site 03cH02.57
Condition PART 15C_LORA 3m LF_CBL6112D_35407_22 VERTICAL
RBW-100.000KHz VBV 300.000KHz
Project 2N020201
Mode Mode 5
sn #69 GOB2JKO130550029
Plane Y with Accessores
SFi1 500KHz powe setting 1
Over Linit  Resdintenna Cable pressp A/7oz T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark

956.35 42.16

T8 @Buv/m dBwv dB/m o8 B cm
s2.50 2654 304 3154
1324 26170 318 3126

6095 327 318

dee
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Band Edge @ 3m

LoRa 500kHz DTS SF=11 CH31 926.5

Horizontal

Vertical

a1 vat2
i agovm) Date: 20230720 2 Bavim) Date: 2023.0720
1o 3 o4
1013 1013
s w1
oAfr1ec_Loma ik thc_Lona
ez o
s J 504
VM\M e o 1 s
BB A et B e e L e
109) 169
0 w0 o0, w00, ED a0 o0 . oo, 0o, s00. 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 Y wih Accessaries Plane Y wih Accessaries
SFH1 S00KHz pow setting 0.5 SFH1 5004z powe sting 05
i et Reagsntenna Cavie preams Apos T/pes ver"Linit® Readintenna  Covle Pream AfPos T/pos
Frea Level Uit Line Level Factor Loss Fecior Remark Frea Level Uinis Line Level Focror Loss Factor Renari
B G dwre "W an @ B e wE
1 emas e w51 3 s 3 s e 35 33
D S ies s 2e 3 s : diles 2608 321 diis
PomnERs CaE e 3k o : S S e
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SPORTON LAB.

FCC RF Test Report

Report No

.+ FR2N0202-01E

LoRa 500kHz DTS SF=11 (Harmonic @ 3m)

LoRa

902~928MHz Band Harmonic @ 3m

LoRa 500kHz DTS SF=11 CHO02 903.3

Horizontal

Vertical

Peak

Data: 15
1 (@BuVim) Date: 20230212
1225
1050)
a75]
PEAK 74
700
V6 54
52.
s A b i
I s e
350
175
000 2800, 4500, 5400, 8200, 00
Froquency (MHz)
03CH02.S2
Condition PEAK_74 3m HF_ANT_3117_0107 HORIZONTAL
Project 202001
Mode o
SN #59 GOB2JK0130560029
Plane with Accessories
SF11 500kHz pows setting 4
Over Limit

Freq Level Limit Line

T W davm @6 dev/m  aew e/m @
1 1696.60 45.52 -27.08 73.00 65.76 30.72 5.42 57.

2709.50 S2.84 -21.16 73.00 70.85 32.83 6.52 57.
3 270950 So.ce -3.40 54.00 eE.G2 32.83 6.92 57

2 Cable Preamp A/Pos T/Pos
e Loss Factor

Remark

Er—
7 2
7 s

Data: 16
A dBuvim) Date: 20230213
1225)
1052
875
peAK 74
700
AV 54
52
o]
b g ANt
ssaf ot
175
000 2600, 2500, 400, 200, 70000
Froquency (MHz)
03CH02.52
ton PEAK 74 3m HF_ANT_3117_0107 VERTICAL
2M0202.01
#69 GOB2UK0130550020
¥ i
SF11 500kHz powe setting 4
Over Linit = Reagéntenna Cable Preamp A/Pos T/Pos
Frea Level Linit Line Level Factor Loss Foctor Remark
TR Gav/m @ @w/m  dBw @e/m @@ @8 em  deE

1606.60 £5.40 -25.60 74.00 70.26 30.72 5.42 57.98 -
2709.90 5119 -22.81 74.00 69.21 32.83 6.92 57.77 160
2709090 48.23 -5.77 S4.00 G6.25 32.83 6.92 57.77 160

Sporton International Inc. (ShenzZhen)
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Harmonic @ 3m

LoRa 500kHz DTS SF=11 CH16 914.5

Horizontal

Vertical

s
Plane it

Peak

o
Level Limit

1 1m0.00 47.47 -26.53
2 278350 547119125
3 s se.3 -3.63

SF11 500Ktz powe setting 1

Data: 14
el (dBuVim) Date: 20230212
1225
1050
75|
PEAK 74
700
A6 54
52 T
N PR SR s S
350]
175
000 2800, 600, 5400, 5200, 0000
Frequency (MH2)
e 03CH02:52
Condition PEAK_74 3m HF_ANT_3117_0107 HORIZONTAL
Project 20020201
Mode Mode
N #69 GOB2JK0130550029
Accessories

Readintenna Cable Preamp A/Pos T/Pos

Uine Level Factor  Loss Factor Remark
— -

7600 69.01 30.97 5.42 57.93 128 323 Peak

7ele0 7255 3290 7.01 5775 1as 344 Peak

.00 68,21 32.99 7.0 5775 143 344 Aversge

Data: 15
1 (@Buvim) Date: 20230243
1225
1050
a75)
PEAK 74
700
VG 54
525 H %
N o U L S
350) 1
75
000 2800, 4500, 5400, 200, 10000
Frequency (MiHz)
Site 03CH02-52
Condition PEAK_74 3m HF_ANT_3117_0107 VERTICAL
2N0202.01
Mode.
SN 69 GOB2JK0130550029
Plane
SF11 500Kz powe setting 1
o Readntenna Cable Preamp A/Pos T/Pos
Freq Level Limit LUine Level Factor loss Factor Remark
T @Bavm aBw ¢ Taee
1 189.00 49.43 2057 74.00 70.97 30.97 5.42 57.93 122 267 Peax
2 278350 5281 2119 74.00 70.65 32.90 7.1 5775 375 66 Peax
3 274350 47.93 -6.07 54.00 65.77 32.90 7.1 5775 378 66 Average

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

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Harmonic @ 3m

LoRa 500kHz DTS SF=11 CH31 926.5

Horizontal

Vertical

Datz 16 Datz17
) aBovim Dates 20230213 e aBovm) Dates 20230213
1225 122
1050 1054
a1 ors
peak 74 peak 74
709 70
2 AVG_54] AVG_54
525 1 ¥ 525 ¥ T
o e - T WP
- i Ao e S e
ssaf s ssa it
13 12
00 70, o0, ED 0. oo o0 700 o, o, 200 00
Frequency (W) Freauency (n)
sie 03cHi2 Sz ste a3cHoz:52
Condion - PEAK_74 3 HF_ANT_3117_0107 HORZONTAL Condtion - PEAK_74 3m HF_ANT_3117_0107 VERTICAL
2020201 oect - 2M020201
Mods o6 Mode M
N #69 GOB2IK130550029 s 463 GOB2KO130550129
Peak Plane Y vith Accessaries Plane Ywith Accessorios
SFH1 S00KHz pow seting 0.5 SF1 500Kz powe seting 0.5
Guer “Linit . Readanteona Cable preanp A/pos T/P Over Linit  Readintenna Coble Presmp A/Pos T/
frea Level Linie Line Lovel Facton Loss Factar Renari frea Level Lisit Line Level Facter Loss Factor Remark
T e @ wae aw am @ @ o e T aae @ @ @W @ @@ o ww
1 amsvcee 4753 2647 7aco 6.3 ey sas Sen 12 35 veak 1 o300 49.05 2695 74.00 7039 3109 5.5 .81 A1 273 peak
3 et saiea isids raiee 7350 i e w73 e ey bemk 3«2t Saien 2091 raice 7075 . e 9d b6 7speak
37 Dralsa soas 231 e Gois s o 3173 ey 34 mversse 57 Dralss saiso 530 4.0 sads 2291 o 317> e 75 Averese
D Toslose 176 -aeas ao0 s e 59 e o o peek 3 Toaloee doias a3ss re0e cese 3 as e o bk

Sporton International Inc. (ShenzZhen)
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=amanas. FCC RF Test Report Report No. : FR2N0202-01E

OFDM-LR 1.4kbps (Band Edge @ 3m)

LoRa 902~928MHz Band Edge @ 3m

OFDM-LR 1.4kbps CHO2 903.3

Horizontal Vertical

oat 1 vatn2
J By bate: 20730720 1 gBuvim) vate: 20730720
! 8 !
1013 1013
saa a4
[ oA 15c_Lowa
o o
sas) - . sas)
A
Mww,,vm'“'/v B T N
B o= I A, | e
03] 169
w0 7o, w00 C Tao 5 o0 o0 o0 Ty Toto
requency () roquoncy (k)
sie 03cH02.57 Sie o3cH02:57
Condn* PART 156 LORA 3m LF_CL61120_35407_22 HORIZONTAL Condion * PART 156, LORA 3m LE_CBL6 112D_36407_22 VERTICAL
REIN-100 B00K+s VBW300 000KHz REW-100 B00KHz VEW 300 000KHZ
Projet oNo202.01 Project No20201
Vol odo 25 Vode Modo 26
Peak su £65 CoB2IK0130850029 s 465 GOB2K0130850028
Pine S i Accessories Plane T Accessores
OFDNLLR 1 4Kbps powe seting 4.5 OFDILLR 1 aKbps pove seting 4.6
Gver” Linit * Resdantenna Cable preamo A/Pos T/pos Rewtanierna Cabie preasp A/pos T/pos
Frea tevel Linde Line Lever Facrer loss recter Renari Frea Level Linit Line Lovel Factor 1055 Factor Remar
R e T B aW @R s s e e G T e W e E T E e
: 555 - ERvIT—— : 09 5220 -
FR i S e oA PoEnaR e IR EE oo
F e 7 dese e e PomBnaea Ne Iw omae 0 e
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Band Edge @ 3m

OFDM-LR 1.4kbps CH16 914.5

Horizontal

Vertical

85012 43.55 -
916,50 1145
935,01 43.76 --

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

26.50 315 3130
00 116.21 26.70 3.18 3124
- aass 26,84 3.23 3116

Ten T aes

oatart oatz2
el @muvim) Dates 20230720 A amavim) Date: 2023.0720
Y » o4 .
1013 1014
a4 o4
AT c_LORA akr 5c_LoRa
o4 o
sosl 504
3 1 3
P e, e b
E A S B R s v e
169 16
0 0. o0, 0. £ To00 w0 . 700, w00, 0. a0
requency (i) requency (W)
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 26 Mode Mode 26
Peak s 469 GOB2IK0130850029 SN #69 GUB2IKO130550029
Plane Y vith Accessories Plane Y uith Accessaries
OFDNLR 14Kps powe seting 1 OFDIHLR 1.4Kbps powe seting 1
ver " LLait  Respintenna Cable Preamp A/pos T/Pos £t “Reatanterna Covle Pream Arpos T/pos
frea Level Limit Line Level Factor Loss Factor Renaric Frea Level Lime Line Level Factor  Loss Factor Rerark

96314 41.49

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

4269 2650 3.2 3172
1348 26170 318 3126
- 423 2ies 328 3117
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TEL : +86-755-8637-9589
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Band Edge @ 3m

OFDM-LR 1.4kbps CH31 926.5

Horizontal

Vertical

Peak

a1
i agovm) oot 20730720
1o 1
1013
s
oAfr1ec_Loma
ez
s0s)
s
B S,
St
109)
0 w0 o0, w00, ED a0
-
ste wscroz:sz
Condiion PART 15C L.ORA I LF_CBLE120_ 3640722 HORZONTAL
ROW-100 000Kz VEW 300 000KHZ
Prject 020201
Vods Wodo 27
s £55 GoBauKo130850029
Pine Y i Accessaries
OFDNLR 1 4Kbps powe seting 1
e ot Rentancenna Casie preams Apos T/pes
Frea Level Linie Uine Lovel Factor Loss Fecior Renarkc
7 R TR R R
1 e e - - a3 sse 3 n7
D S s i 2e7 s s
o CIRE B dhoam

1 (@Buvim)

Date: 20230720

.
s

paRr 15¢_LORA

Data: 2
Y
1013

844
675
506
338
169)

00

Site

Condition

Project

Mode.

SN

Plane

893,30 s183 2657 304 3139
526.50 110,97 1217 26078 3.2 3119
92519 55.3 S6.5s 26.80 3.21 3118

00, 700, 00,
Frequency (MiHz)

03CH02-5Z

PART 15C_LORA 3m LF_CBL6112D_35407_22 VERTICAL

RBW-100.000KHz VBW/300.000KHz

2N0202.01

Mode 27
#69 GOB2JK0130550029
Y with Accessories
OFDIHLR 1.4Kbps powe setting -1
init  Reagantenna Cable Preasp A/Pos T/

Freq Level Limit Line Level Factor loss Factor

T8 @Buv/m dBwv dB/m o8 B cm

Pz
Remark

dee
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SPORTON LAB.

FCC RF Test Report Report No. : FR2N0202-01E

OFDM-LR 1.4kbps (Harmonic @ 3m)

LoRa 902~928MHz Harmonic @ 3m

OFDM-LR 1.4kbps CHO2 903.3

Horizontal

Vertical

Data: 14 Data: 15
1 (dBuvim) Date: 20230213 A dBuvim) Date: 20230213
1225 1225)
1059 1052
a75) 875
PEAK 74 peAK 74
700 700
AVG 54 AV 54
52. < 52 "
5 cragmirt sl onf
cnaperidin U N ot PR
ssol ! ssol
175 175
000 2800, 600, 400, 200, 00 000 2600, 00. 400, 200, 70000
Frequency (MHz) Froquency (MHz)
03CH02.52 sie 03CH02.52
Condition PEAK 74 3m HE_ANT_3117_0107 HORIZONTAL Condition PEAK 74 3m HF_ANT_3117_0107 VERTICAL
Project 20202.01 Project 2M0202.01
Mode Mode 26 Mode
=) k SN #69 GOB2JK0130550029 st #69 GB2K0130550020
Plane with Accessoies. Plane it
ea SR e st . SR o e st 15
o Readintenna Cable Preamp A/Pos T/Pos v Readirtema Cable Preamp A/Pos T/Pos
Frea Level Linit Line Level Factor Loss Factor Renark Frea Level Linit Line Level Factor Loss Foctor Remark
T d@uv/m @B @am dBW dB/m @ @ em  des = @v/n G @Ew/m B dB/m @ @ em  des
1 180660 45.80 -27.20 74.00 .64 30.72 5.42 57.98 .- --- Pesk 1 1806.60 45.01-25.95 74.00 69.55 30.72 5.42 57.88 = - Peak
2 270950 53.55 20045 74.00 7157 32.83 6.92 57.77 115 208 pesk 2 276350 53.04 20,96 74.00 71.06 32.83 6.92 57.77 38 76 peak
3 2709.00 5044 o0 es.as 283 6.92 5777 115 204 Average 3 276990 49.84 -4.l6 54.00 6786 32,83 €.92 5777 38 76 Average
4 3613020 4442 29158 74.00 €0.50 3360 8.8 58.06 - " 4 3613120 0478 -29122 74.00 6116 33.60 8.08 58.06 -~  --- Peak
5 4siese 45.74 25.26 74.00 59.94 3.5 911 57.90 .- o Pesk 5 41650 46.27 27.73 74.00 60.47 3.5 9.1 57.90 - - Peak
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Harmonic @ 3m

OFDM-LR 1.4kbps CH16 914.5

Horizontal

Vertical

Data: 14

Datm 15
) By Date: 20230213 . Date: 2023.0213
1223 122
1050 1050
o w73
peak 74 e 74
700 700
e st v st
1 1 i NI 29 1 i it
RN S e - SR S
350 350,f
s s
00 7500, 0. oo w200, o0 o0 00 : 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 ez0301
Wods Vode 75 Wode
S %59 GUB2K0130550029 s #69 GUB2IK0130550029
Peak Plane vith Accessores Plane Y vith Accessaries
OFDNHLR 1 &Kbps powe seting 1 OFONKLR 1 4Kbps pove sting 1
e Reagmtema G preams Arpos T7es Ouer Liatt " Readéntenna Cabie preano A/Pos T/P
Frea tever Uied Line iouet 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
P T N - 1 amege ss e ace 7073 .97 993 e
3 amese sias goss rae mas nse ven w73 i I ameise e aim ae re4s nse ven w3 B e pew
S i cam 33 s s e ve s S iise a1 ess seca seiss e sen w3 3 10 meroge
D See e s e e me e e D Se 45 oot e ce e eas e o b
§OEEE BR AR AN EE RE ER e R S e S v R S
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SPORTON LAB.

FCC RF Test Report

Report No. : FR2N0202-01E

LoRa

902~928MHz Harmonic @ 3m

OFDM-LR 1.4kbps CH31 926.5

Horizontal

Vertical

vat: 18 oat 19
) By Date: 20230213 . Date: 2023.0213
1223 122
1050 1050
o w73
peak 74 e 74
700 700
e st | v st
9 1 1 PN 24 T ISRV PSP o
bt P g B m SO R SV
359 5
s s
00 7300, 0. oo w200, o0 o0 700 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
P02tz01 Pt ez0301
Wods Voge 27 Wode ode
S 59 GUB2K0130550029 s #69 GUB2IK0130550029
Peak Plane vith Accessores Plane Y vith Accessaries
OFDNHLR 1 4Kbps powe seting 1 OFDNKLR 1 4Kbps powe seting 1
e tagmaterna Cabie Preams Apos Tes Ouer Ciatt " Readintenna Cable preanp AfPos T/pos
Frea tever Uied Line iouet Facver Lors Faceer Renar frea tevel Liede Line Lol Facrer ors Faceer Remarkc
T mw @ mw e e @ @ a e W e G @ W @ @ @ aeE
1 ssee ssan amso 7ace e7s e s wen - 1 e o5 asas ace oo ey sas .o
3 et sise gias rae Tess e 7o w7d s 196 vemk I amase ses a3as rae sz w70 w7
S e ses oo ora e 7o 3173 148 1o mverase S Sares sem res eca sve s a1 aries
D Do o aee e e my i w1 h s O S A ]
E Rt b e s A e O S
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=amanas. FCC RF Test Report Report No. : FR2N0202-01E

LoRa 500KHz DTS SF=7 (Below 1GHz @ 3m)

LoRa 902.5~926.5 Below 1GHz @ 3m

ANT LoRa 500KHz DTS SF=7 CH31 926.5

Horizontal Vertical

Data: 1

) @Buvim) Date:2025.07.21 1 @Buvim) Date: 20230721
1050 1050
509 504
750 754
ooq) PART_15(] LORA| 09 PART_15(] LORA|
[ e — ” P e —
W L o
12 et b 2 et
300} PRI 300 4 oottt T
7 s TR L
iy /s
150 159
T Y GE3 3 To00 o g e iz 5. )
roauency (1H:) roquency (W)
ste o3cHo2S2 ste o3cHO2:52
Condiion - PART_16C_LORA 3m LF_CBL61120_35407_22 HORIZONTAL Condiion * PART_16C_LORA 3m LF_CBL61120_35407 22 VERTICAL
Proect 20026201 Progct 026201
Viod Mod:
s SN
Peak Plane Plan

SFT 500KHz
o
Freq Leve

T Wz Gewv/m B Gewv/m  aew  de/m

1 11245 29.09 1441 43.50 42.55 1756 112 3212 -
2 17250 29.12 1438 4350 4402 15.50 1.38 378 oo
3+ 92650114121 68.21 4506 15.41 2678 3.21 319 -

1 1148 2676 1674 43.50 s0.27 17.49 1.
171062 28061 14,89 43.50 43.47 15.54 1.
3% 926150 10977 €3.77 46.00 11097 26.78
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=amanas. FCC RF Test Report Report No. : FR2N0202-01E

OFDM-LR 1.4Kbps (Below 1GHz @ 3m)

LoRa 902.5~926.5 Below 1GHz @ 3m

ANT OFDM-LR 1.4Kbps CH16 914.5

Horizontal Vertical

oatw3 a4
J By bate: 20730724 1 gBuvim) vate 20730720
1050 1050
s0q) s00)
750) 750
ooq) PART_14E_LORA 09 PART_1EF_LORA|
P e — v [ e —
1 i i :
T e e R e O e
\N bl
150) 150
7 Ey W w05 Tao 5 7 po o e Toto
roauoncy i) roquoncy (k)
03cH02.57 Sie o3cH02.57
Condon *PART.16.LORA 3m LF_COL61120_35407_22 HORIZONTAL Condtion * PART. 150 LORA 3m LF_COL1120_35407_22 VERTICAL
i T
okl odo 26 Vode
s £65 GoB2uKo130850029 s 65 GuB2aKo 130550029
Peak Plane ¥ vitn Accessaries Plane Y vith Accessories
OFOVLLR 1 éKbps powe seiing 1 GFOVILR 1 4kbps pone seting 1
Guer et “Ressantenna Covic preano A/pos T/pos ot Resnterne Cabie preams Arpos T/ros
frea 4 Renari T Clest Fecter Renar

T e duv)

1 26243 33.51-12.49 46.00 46.21 17.89 1.62
2 3682 3073 -15.27 4600 41.02 1978 1.88
3+ 91450 114185 65.85 45.0 116.21 2670 3.18

1 24243 27.79 -18.21 46.00 40.49 17.69 1.62 32.01
32973 28.48 -17.52 46.00 38.69 19.85 1.88 3194
3+ Glals0 11205 66,08 46.00 113.44 26,70 3.18 31.24
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