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History of this test report

Report No. Version Description Issue Date

FR251103002C 01 Initial issue of report Nov. 26, 2025

Revised FCC ID, Product Feature of Equipment

Under Test, and Test Mode
FR251103002C 02 Dec. 01, 2025
This report is an updated version, replacing the report

issued on Nov. 26, 2025.

Revised Sect 2.2 and Sect 2.3

FR251103002C 03 This report is an updated version, replacing the report | Dec. 11, 2025
issued on Dec. 01, 2025.
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Summary of Test Result

Report Ref Std. Result
Clause Clause Test tems (PASS/FAIL) Remark

3.1 15.247(a)(1) Number of Channels Pass -

3.2 15.247(a)(1) Hopping Channel Separation Pass -

3.3 15.247(a)(1) Dwell Time of Each Channel Pass -

3.4 15.247(a)(1) 20dB Bandwidth Pass -

3.4 2.1049 99% Occupied Bandwidth Pass -

3.5 15.247(b)(2) Output Power Pass -

3.6 15.247(d) Conducted Band Edges Pass -

3.7 15.247(d) Conducted Spurious Emission Pass -

38 15.247(d) Radiated Ban‘d Edgeg ar?d Radiated Pass i

Spurious Emission
- 15.207 AC Conducted Emission Pass See Note
15.203 :

3.9 15.247(b) Antenna Requirement Pass -
Note: The power source method of the EUT is to use DC power source, and there is no other AC
power port, after assessing, AC Conduction Emission test is not required.

Conformity Assessment Condition:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented against the
regulation limits or in accordance with the requirements stipulated by the applicant/manufacturer who
shall bear all the risks of non-compliance that may potentially occur if measurement uncertainty is taken
into account.

2.  The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”.

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are

declared by the manufacturer who shall take full responsibility for the authenticity.
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1
1.1

1.2

1.3

1.4

General Description

Product Feature of EqQuipment Under Test

Product Feature

General Specs
Bluetooth-LE / LoRa.

Antenna Type
LoRa: Metal IFA antenna

Antenna information

902 MHz ~ 928 MHz Peak Gain (dBi) ‘ 0.7

Remark: The EUT's information above is declared by manufacturer. Please refer to Disclaimer in report

summary.

Modification of EUT

No modifications made to the EUT during the testing.

Testing Location

Test Site Sporton International (USA) Inc.

1175 Montague Expressway, Milpitas, CA 95035

Test Site Location | .-, . 15 9043300

Sporton Site No.

Test Site No.
THO1-CA, 03CH02-CA

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC Designation No.: US1250

Applicable Standards

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

+ FCC KDB Publication No. 558074 D01 15.247 Meas Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site vO01r01

+ FCC Part 15 Subpart C §15.247

+ ANSI C63.10-2020

Remark:

1. All the test items were validated and recorded in accordance with the standards without any
modification during the testing.

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

LoRa 125kHz / FSK 50kbps

Frequency Freq. Freq. Freq. Freq. Freq.
Band Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
1 902.2 28 907.6 55 913.0 82 918.4 109 923.8
2 902.4 29 907.8 56 913.2 83 918.6 110 924.0
3 902.6 30 908.0 57 913.4 84 918.8 111 924.2
4 902.8 31 908.2 58 913.6 85 919.0 112 924.4
5 903.0 32 908.4 59 913.8 86 919.2 113 924.6
6 903.2 33 908.6 60 914.0 87 919.4 114 924.8
7 903.4 34 908.8 61 914.2 88 919.6 115 925.0
8 903.6 35 909.0 62 914.4 89 919.8 116 925.2
9 903.8 36 909.2 63 914.6 90 920.0 117 925.4
10 904.0 37 909.4 64 914.8 91 920.2 118 925.6
11 904.2 38 909.6 65 915.0 92 920.4 119 925.8
12 904.4 39 909.8 66 915.2 93 920.6 120 926.0
13 904.6 40 910.0 67 915.4 94 920.8 121 926.2
902 — 928

MHz 14 904.8 41 910.2 68 915.6 95 921.0 122 926.4
15 905.0 42 910.4 69 915.8 96 921.2 123 926.6
16 905.2 43 910.6 70 916.0 97 921.4 124 926.8
17 905.4 44 910.8 71 916.2 98 921.6 125 927.0
18 905.6 45 911.0 72 916.4 99 921.8 126 927.2
19 905.8 46 911.2 73 916.6 100 922.0 127 927.4
20 906.0 47 911.4 74 916.8 101 922.2 128 927.6

21 906.2 48 911.6 75 917.0 102 922.4 - -

22 906.4 49 911.8 76 917.2 103 922.6 - -

23 906.6 50 912.0 7 917.4 104 922.8 - -

24 906.8 51 912.2 78 917.6 105 923.0 - -

25 907.0 52 912.4 79 917.8 106 923.2 - -

26 907.2 53 912.6 80 918.0 107 923.4 - -

27 907.4 54 912.8 81 918.2 108 923.6 - -
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FSK 150 kbps

Frequency Band Channel (II:\;I'Ie;I(l) Channel (II:\;IT-I(l)
1 902.4 33 915.2

2 902.8 34 915.6

3 903.2 35 916.0

4 903.6 36 916.4

5 904.0 37 916.8

6 904.4 38 917.2

7 904.8 39 917.6

8 905.2 40 918.0

9 905.6 41 918.4

10 906.0 42 918.8

11 906.4 43 919.2

12 906.8 44 919.6

13 907.2 45 920.0

14 907.6 46 920.4

15 908.0 47 920.8

16 908.4 48 921.2

902 — 928 MHz 17 908.8 49 921.6
18 909.2 50 922.0

19 909.6 51 922.4

20 910.0 52 922.8

21 910.4 53 923.2

22 910.8 54 923.6

23 911.2 55 924.0

24 911.6 56 924.4

25 912.0 57 924.8

26 912.4 58 925.2

27 912.8 59 925.6

28 913.2 60 926.0

29 913.6 61 926.4

30 914.0 62 926.8

31 914.4 63 927.2

32 914.8 64 927.6
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FSK 250 kbps

Frequency Band Channel (Il:\;i:l) Channel (II:\;:Z)
1 902.5 28 916.0
2 903.0 29 916.5
3 903.5 30 917.0
4 904.0 31 917.5
5 904.5 32 918.0
6 905.0 33 918.5
7 905.5 34 919.0
8 906.0 35 919.5
9 906.5 36 920.0
10 907.0 37 920.5
11 907.5 38 921.0
12 908.0 39 921.5
13 908.5 40 922.0
902 — 928 MHz 14 909.0 41 922.5
15 909.5 42 923.0
16 910.0 43 923.5
17 910.5 44 924.0
18 911.0 45 924.5
19 911.5 46 925.0
20 912.0 47 9255
21 912.5 48 926.0
22 913.0 49 926.5
23 913.5 50 927.0
24 914.0 51 927.5
25 914.5
26 915.0
27 915.5
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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:
radiation emission (9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz,
whichever is lower). For radiated measurement, the measured emission level of the EUT was
maximized by rotating the EUT on a turntable, adjusting the orientation of the EUT and EUT antenna
in three orthogonal axis (X: flat, Y: portrait, Z: landscape), and adjusting the measurement antenna

orientation, following C63.10 exploratory test procedures and only the worst case emissions were

reported in this report.

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

Summary table of Test Cases

Test Item

Feature

LoRa/FSK

Conducted

Test Cases

LoRa 125kHz FHSS SF7

Mode 7: CHO1 Tx_902.20 MHz
Mode 8: CH65 Tx_915.00 MHz
Mode 9: CH128 Tx_927.60 MHz

FSK 50 kbps FHSS

Mode 10:
Mode 11:
Mode 12:

CHO01 Tx_902.20 MHz
CH65 Tx_915.00 MHz
CH128 Tx_927.60 MHz

FSK 150 kbps FHSS

Mode 13:
Mode 14:
Mode 15:

CHO1 Tx_902.40 MHz
CH31 Tx_915.20 MHz
CH64 Tx_927.60 MHz

FSK 250 kbps FHSS

Mode 16:
Mode 17:
Mode 18:

CHO1 Tx_902.50 MHz
CH26 Tx_915.00 MHz
CH51 Tx_927.50 MHz

Radiated

Test Cases

LoRa 125kHz FHSS SF7

Mode 7: CHO1 Tx_902.20 MHz
Mode 8: CH65 Tx_915.00 MHz

Mode 9: CH128 Tx_927.60 MHz

FSK 50 kbps FHSS

Mode 10:

CHO1 Tx_902.20 MHz

Mode 11: CH65 Tx_915.00 MHz

Mode 12:

CH128 Tx_927.60 MHz

FSK 150 kbps FHSS

Mode 13:
Mode 14:
Mode 15:

CHO1 Tx_902.40 MHz
CH31 Tx_915.20 MHz
CH64 Tx_927.60 MHz

FSK 250 kbps FHSS

Mode 16:
Mode 17:
Mode 18:

CHO1 Tx_902.50 MHz
CH26 Tx_915.00 MHz
CH51 Tx_927.50 MHz

Remark: The detailed Radiated test modes are shown in Appendix B.
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2.3

2.4

2.5

Connection Diagram of Test System

EUT

The EUT was tested under standalone configuration.

For detailed, please refer to test mode configuration and setup photos for each test items

EUT Operation Test Setup

The RF test items, utility “J_Link RTT Viewer V8.86” was installed in EUT which was programmed in
order to make the EUT get into the engineering modes to provide channel selection, power level, data

rate and the application type and for continuous transmitting signals.

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 4.2 dB and 10 dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=42+10=14.2 (dB)

TEL : 408 9043300 Page Number 1 10 of 24
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3 Test Result

3.1 Number of Channel Measurement

3.1.1Limits of Number of Hopping Frequency

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the

hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies; if the 20

dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping

frequencies.

3.1.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.1.3Test Procedure

1.
2.

The testing follows ANSI C63.10 clause 7.8.3.

The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The

path loss is compensated to the results for each measurement.

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

Enable the EUT hopping function.

Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW =50kHz; VBW > RBW; Sweep = No faster than coupled (auto) time; Detector function =
peak; Trace = max hold. for LoRa.

The number of hopping frequency used is defined as the number of total channel.

Record the measurement data derived from spectrum analyzer.

3.1.4Test Setup

e )

Spectrum Analyzer EUT
3.1.5Test Result of Number of Hopping Frequency
Please refer to Appendix A.
TEL : 408 9043300 Page Number 1 11 of 24
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3.2 Hopping Channel Separation Measurement

3.2.1Limit of Hopping Channel Separation

Frequency hopping systems operating in the 902 — 928 MHz band shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,

whichever is greater.

3.2.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.2.3Test Procedures

1. The testing follows ANSI C63.10 clause 7.8.2.

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

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels;
RBW =50kHz for; VBW > RBW,; Sweep = No faster than coupled (auto) time.; Detector function
= peak; Trace = max hold for LoRa.

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

3.2.4Test Setup

e )

Spectrum Analyzer EUT
3.2.5Test Result of Hopping Channel Separation
Please refer to Appendix A.
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3.3 Dwell Time Measurement
3.3.1Limit of Dwell Time

If the 20 dB bandwidth of the hopping channel is less than 250 kHz, the average time of occupancy
on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the average time of occupancy on any

frequency shall not be greater than 0.4 seconds within a 10 second period.

3.3.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.3.3Test Procedures

1. The testing follows ANSI C63.10 clause 7.8.4.

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

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

4.  Enable the EUT hopping function.

5.  Use the following spectrum analyzer settings: Span = zero span, centered on a hopping channel;
RBW =1 MHz; VBW > RBW; Sweep = as necessary to capture the entire dwell time per hopping
channel; Detector function = peak; Trace = max hold.

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

3.3.4Test Setup

Spectrum Analyzer EUT
3.3.5Test Result of Dwell Time
Please refer to Appendix A.
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3.4 20dB and 99% Bandwidth Measurement
3.4.1Limit of 20dB and 99% Bandwidth

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

99% Bandwidth is reporting only.

3.4.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.4.3Test Procedures

1.
2.

The testing follows ANSI C63.10 clause 6.9.2 and 6.9.3.
The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The

path loss is compensated to the results for each measurement.

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

4. Use the following spectrum analyzer settings for 20 dB 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 > 3 * RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

5. 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 > 1-5% of the 99% bandwidth, VBW > 3 * RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

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

3.4.4Test Setup

e )

Spectrum Analyzer EUT
3.4.5Test Result of 20dB Bandwidth
Please refer to Appendix A.
3.4.6 Test Result of 99% Occupied Bandwidth
Please refer to Appendix A.
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3.5 Output Power Measurement
3.5.1Limit of Output Power

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.

3.5.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.5.3Test Procedures

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

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

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

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

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

3.5.4Test Setup

Power Meter EUT

3.5.5Test Result of Peak Output Power

Please refer to Appendix A.

3.5.6 Test Result of Average Output Power (Reporting Only)

Please refer to Appendix A.
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3.6 Conducted Band Edges Measurement
3.6.1Limit 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.

3.6.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.6.3Test Procedures

1. The testing follows ANSI C63.10 clause 6.10.

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

3. Set RBW =100 kHz, VBW = 300 kHz. Band edge emissions must be at least 20 dB down from
the highest emission level within the authorized band as measured with a 100 kHz 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.

3.6.4Test Setup

e 2

Spectrum Analyzer EUT

3.6.5Test Result of Conducted Band Edges

Please refer to Appendix A

3.6.6 Test Result of Conducted Hopping Mode Band Edges

Please refer to Appendix A
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3.7 Conducted Spurious Emission Measurement

3.7.1Limit 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.

3.7.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.7.3Test Procedure

1. The testing follows ANSI C63.10 clause 7.8.7.

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

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

4. Set RBW =100 kHz, VBW = 300 kHz, scan up through 10th harmonic. All harmonics / spurious
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.

3.7.4Test Setup

e 2

Spectrum Analyzer EUT

3.7.5Test Result of Conducted Spurious Emission

Please refer to Appendix A.
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3.8 Radiated Band Edges and Spurious Emission Measurement

3.8.1Limit 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
30-388 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3
3.8.2Measuring Instruments
Please refer to the measuring equipment list in this test report.
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3.8.3Test Procedures

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

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

3.  For each suspected emission, the EUT is 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.

Set the maximum power setting and enable the EUT to transmit continuously.
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 = 1 MHz for f>1 GHz ; VBW > RBW; Sweep =
auto; Detector function = peak; Trace = max hold for peak
(3) For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds
On time = N1*L1+N2*La+...+Nn-1*LNn-1+Nn*Ln
Where N1 is number of type 1 pulses, L: is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log (Duty cycle)

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

7. Radiated testing below 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading.
When there is no suspected emission found and the emission level is with at least 6 dB margin
against QP limit line, the position is marked as “-*.

8. Radiated testing above 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading
for scanning all frequencies. When there is no suspected emission found and the harmonic
emission level is with at least 6 dB margin against average limit line, the position is marked as
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3.8.4Test Setup

For radiated test below 30MHz

i | X Antenna

- Jm |

Metal Full Soldered Ground Plane

.

Spectrum Analyzer ! Receiver

For radiated test from 30MHz to 1GHz
RX Antenna

Metal Full Soldered Ground Plane

el o

Spectrum Analyzer | Receiver
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For radiated test above 1GHz

P — -—’.

=

Metal Full Soldered Ground Plane

== .

Spectrum Analyzer / Receiver

3.8.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which starts from 9 kHz to 30 MHz, is pre-scanned and the result which is 20 dB
lower than the limit line is not reported.

There is adequate comparison measurement of both open-field test site and alternative test site - semi-
Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result comes out very

similar.

3.8.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B

3.8.7Duty Cycle

Please refer to Appendix C

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

Please refer to Appendix B.
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3.9 Antenna Requirements
3.9.1 Standard Applicable

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.

3.9.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.
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4 List of Measuring Equipment

. L. Calibration
Instrument | Brand Name | Model No. Serial No. |Characteristics Date Test Date Due Date Remark
. Oct. 28, 2025~ Radiation
Bilog Antenna TESEQ 6111D 50392 30MHz~1GHz | Aug. 25, 2025 Aug. 24, 2026
Nov. 04, 2025 (03CH02-CA)
Oct. 28, 2025~ Radiati
LoopAntenna | R&S HFH2-Z2E | 100840 | OkHz~30MHz | Apr. 28,2025 | Apr.27,2026 | 202"
Nov. 04, 2025 (03CH02-CA)
SCHWARZBE Oct. 28, 2025~ Radiation
Horn Antenna BBHA 9120D 02140 1GHz~18GHz | Feb. 07, 2025 Feb. 07, 2026
CK Nov. 04, 2025 (03CH02-CA)
Spectrum ) Oct. 28, 2025~ Radiation
Keysight N9010A MY57420221 | 10Hz~44GHz | Aug. 18, 2025 Aug. 17, 2026
Analyzer Nov. 04, 2025 (03CH02-CA)
SHF-EHF Horn| SCHWARZBE Oct. 28, 2025~ Radiation
BBHA9170 00841 18GHz~40GHz | Aug. 08, 2025 Aug. 07, 2026
Antenna CK Nov. 04, 2025 (03CH02-CA)
- Oct. 28, 2025~ Radiation
Amplifier SONOMA 310N 372240 9kHz~1GHz | Apr. 14, 2025 Apr. 13, 2026
Nov. 04, 2025 (03CH02-CA)
. . Oct. 28, 2025~ Radiation
Preamplifier Keysight 83017A MY53270321 [1GHz~26.5GHz | Apr. 14, 2025 Apr. 13, 2026
Nov. 04, 2025 (03CH02-CA)
. _ ERA-100M- Oct. 28, 2025~ Radiation
Preamplifier | E-instrument | 18G-56-01- | EC1900251 | 1GHz~18GHz | Apr. 14, 2025 Apr. 13, 2026
Nov. 04, 2025 (03CH02-CA)
A70
. Oct. 28, 2025~ Radiation
Preamplifier EMEC EMC18G40G 060726 18G-40G Apr. 15, 2025 Apr. 14, 2026
Nov. 04, 2025 (03CH02-CA)
EMC101Y-KM-
EMCI/ 250708, -
KM/ Oct. 28, 2025~ Radiation
RF Cable HUBER+SUH 805581/2, N/A Oct. 16, 2025 Oct. 15, 2026
SUCOFLEX Nov. 04, 2025 (03CH02-CA)
NER 802860/2
102
Oct. 28, 2025~ Radiation
Hygrometer TESEO 608-H1 45142602 N/A Aug. 08, 2025 Aug. 07, 2026
Nov. 04, 2025 (03CH02-CA)
I T
, Control Turn Oct. 28, 2025~ Radiation
Controller Chaintek EM-1000 060876 Table & N/A N/A
Nov. 04, 2025 (03CH02-CA)
Antenna Mast
. Oct. 28, 2025~ Radiation
Antenna Mast ChainTek MBS-520-1 N/A 1m~4m N/A N/A
Nov. 04, 2025 (03CH02-CA)
. Oct. 28, 2025~ Radiation
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A N/A
Nov. 04, 2025 (03CH02-CA)
) Oct. 28, 2025~ Radiation
Test Software Audix E3 E3 N/A N/A N/A N/A
Nov. 04, 2025 (03CH02-CA)
Nov. 18, 2025~ Conducted
Hygrometer Testo 608-H1 45141354 N/A Aug. 08, 2025 Aug. 07, 2026
Nov. 19, 2025 (THO1-CA)
DARE RPR6W- Nov. 18, 2025~ Conducted
Power Sensor RPR3006W 10MHz~6GHz | Apr. 17, 2025 Apr. 16, 2026
Instruments 1901024 Nov. 19, 2025 (THO1-CA)
Spect Rohde & Nov. 18, 2025~ Conducted
pectrum onde FSV40 101545 | 10Hz~40GHz | Apr. 17,2025 | o Apr. 16,2026 | —onoucte
Analyzer Schwarz Nov. 19, 2025 (THO1-CA)
. . Nov. 18, 2025~ Conducted
Switch Box [EM Electronics| EMSW26 1090304 N/A Sep. 15, 2025 Sep. 14, 2026
Nov. 19, 2025 (THO1-CA)
. Nov. 18, 2025~ Conducted
Power Meter Anritsu ML2495A 1804004 N/A Apr. 17,2025 Apr. 16, 2026
Nov. 19, 2025 (THO1-CA)
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5 Measurement Uncertainty

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

Measuring Uncertainty for a Level of Confidence 51 dB
of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of Confidence 53 dB
of 95% (U = 2Uc(y)) ’

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

Measuring Uncertainty for a Level of Confidence 4.6 dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Test Enginee

Venkata Kondepudi

Temperature:

17.5~17.9

°C

Test Date:

2025/11/18~2025/11/20

Relative Humidity:

54.5~57.2

%

<FHSS 125kHz SF7>

TEST RESULTS DATA

209 ypied Bandwidth and Hopping ation
999 Hopping Channel | Hopping Channel
0 . .
Mod. |NTX| cH. | Fred: [20dbBW o width SIS SRR Pass/Fail
(MHz) | (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
Lora 1 1 902.2( 0.131 0.117 0.207 0.1309 Pass
Lora 1 65 915 0.149 0.126 0.203 0.1489 Pass
Lora 1 128 [927.6| 0.151 0.126 0.203 0.1514 Pass
TEST RESULTS DATA
Dwell Time
Hoppin
9
Hops Over Package . .
Mod. CIEme Occupancy Transfer GO LS Pass/Fail
l Time(hops) | Time (msec) G2 EaE)
Number
Rate
Lora 128 1 386.40 0.39 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
L (dBm) (dBm) Result
1 20.74 30.00 Pass
Lora 1 20.60 30.00 Pass
1 20.50 30.00 Pass
TEST RESULTS DATA
Number of Hoopina Frequency
Number of Hopping Limits .
(Channel) (Channel) el
128 > 50 Pass

Al-lof 1
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Report Number : FR251103002C

TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
999 Hopping Channel | Hopping Channel
0 . .
Mod. Data Ntx| cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
FSK 50kbps| 1 1 902.2| 0.107 0.102 0.206 0.1074 Pass
FSK 50kbps| 1 65 915 0.109 0.104 0.197 0.1089 Pass
FSK 50kbps| 1 128 [927.6| 0.106 0.102 0.203 0.1064 Pass
TEST RESULTS DATA
Dwell Time
AGEElne Hops Over Package
Channel P 9 Dwell Time Limits )
Mod. Occupancy Transfer Pass/Fail
AL Time(hops) | Time (msec) =) =)
Rate P
FSK 128 1.00 378.80 0.38 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
L N (dBm) (dBm) Result
1 1 20.66 30.00 Pass
FSK 65 1 20.54 30.00 Pass
128 | 1 20.45 30.00 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) e
128 > 50 Pass
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TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
999 Hopping Channel | Hopping Channel
0 . .
Mod. Data Ntx| cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)

FSK 150kbpy 1 1 9024 | 0.164 0.154 0.198 0.1639 Pass
FSK 150kbpd 1 33 [915.2] 0.167 0.157 0.201 0.1673 Pass
FSK 150kbpy 1 64 [927.6] 0.165 0.153 0.197 0.1648 Pass

TEST RESULTS DATA

Dwell Time
Hopping Hops Over Package
Channel P 9 Dwell Time Limits .
Mod. Occupancy Transfer Pass/Fail
AL Time(hops) | Time (msec) =) =)
Rate P

FSK 64 1.00 365.60 0.37 0.4 Pass

TEST RESULTS DATA

Peak Power Table
Peak Power Power Limit Test
L N (dBm) (dBm) Result
1 1 20.75 30.00 Pass
FSK 33 1 20.58 30.00 Pass
64 1 20.49 30.00 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channety | Pass/Fail
64 > 50 Pass
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TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
999 Hopping Channel | Hopping Channel
0 . .
Mod. Data Ntx| cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
FSK P50kbpy 1 1 902.5| 0.256 0.251 0.506 0.2555 Pass
FSK P50kbpd 1 26 915 0.257 0.253 0.504 0.2565 Pass
FSK P50kbpy 1 51 [927.5] 0.256 0.252 0.499 0.2557 Pass
TEST RESULTS DATA
Dwell Time
AGEElne Hops Over Package
Channel P 9 Dwell Time Limits )
Mod. Occupancy Transfer Pass/Fail
AL Time(hops) | Time (msec) =) =)
Rate P
FSK 51 1.00 389.00 0.39 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
L N (dBm) (dBm) Result
1 1 20.68 30.00 Pass
FSK 26 1 20.53 30.00 Pass
51 1 20.45 30.00 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) e
51 =25 Pass
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<FHSS_125kHz_SF7>
INumber of Hopping Frequency|

Number of Hopping Channel Plot
902-928MHz
Ref Level 30.00 dém Offset 20.68 dB & RBW 50 kHz Ref Level 30.00 d8m Offset 20.68 dB & RBW 50 kHz
o Att 20d8  SWT 1ms & VBW 200 kHz Mode Sweep o Att 20 d8  SWT 1ms & VBW 200 kHz Mode Sweep
@ 1Pk View @ 1Pk View
20 20 dBn
[' L S A S o e o o o e i T e e I e e e
0 df 10 di
L |
1
o -10 ‘
‘120 -20 ‘l‘
-30 =0 “
-40 df -40
-50 -50
-60 -60 d
Start 902.0 MHz 691 pt of ¥ E K
pts Slne 915.0 MHz Start 915 :J—IHZ 691 pts - Stop 928.0 MHz )
)i ] [ L )i ] QD we
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Hopping Channel Separation|

Channel Separation Plot on 902.2MHz

Channel Separation Plot on Channel 915MHz

Spectrum 2 Spectrum 2
Ref Level 30.00 dém  Offset 20.68 db @ RBW 50 kHz Ref Level 30.00 dém  Offset 20.68 db & RBW 50 kHz
o att 20 d8 @ SWT 1ms @ VBW 200 kHz _Mode Sweep o _att 20 d8 @ SWT 1ms @ VBW 200 kHz _Mode Sweep
[@ 17k View @17k View
Ml 20.62 dBm| M1l 20.45 dBm|
M1 902.26090 MH2z N 915.07250 MHz
20 X 211 0.00 dB| 20 X HH—= ~ 0.01 dB
/ / \ 206.90 kHZ| Nl \ 202.60 kHz
/ \ \ v \
/ d 5 \
10d - 10 df . Y
/ \ Z
0 [ odi 4
] f f c
{ \ /
/ \ | \
-10 f -10 5 -
f : ; <
o A \ s ; N
5 (/ g N
- N a\ ik "N
30 di = — s -30 di T 5
AN /] TSN b o
PN AN
Z40 di -40 di
50 50
-60 di 50 d
CF 902.3 MHZ 691 pts CF 915.1 MHZ
N

Span 1.0 MHz
U ] O

591 pts

Span 1.0 MHz
JL J o

Channel Separation Plot on Channel 927.6MHz

Spectrum

Ref Level 30.00 dBm

=

Offset 20,68 dB @ RBW 50 kHz

o att 20 d8 @ SWT 1ms @ VBW 200 kHz _Mode Sweep
[@ 17k View
Mi[1] 20.33 dBm)|
927.47110 MHz|
20 di 24 D2FH 0.03 dB|
/ ‘\/* 202.60 kHz
/ i \
10 df 7 \
4
08 ‘ B
oy \
o N
-10 7 2
v S
20 ) “
% 1 i
3t 4 S,
o
40 di
-50
0d
CF 927.5 MHZ 691 pts Span 1.0 MHz
L JU J Wy e
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Dwell Time

Package Transfer Time Plot

Date: 21.NOV.2025

Spectrum u%:x
Ref Level 30.00 dBm Offset 20.68 dB & RBW 100 kHz
& Att 20 dB @ SWT 800 ms & VBW 300 kHz
SGL TRG: VID
@ 1Pk View
D2[1] 0.04 dB
M1 386.400 ms
20 dBm viap1] 17.90 dBm|
TRG 1‘5“\?1[[0 ;;‘EIrP -200 ps
— 44V WY ,
0 dem
-10 dBm
-20 dBm
-30 dem
-40 dem
-60 dBm
CF 915.0 MHz 4001 pts 80.0 ms/
aig - e ——————————
L JL | GENNRNEED wa

(=)

20 dB @ SWT

Offset 20.68 dB & RBW 100 kHz
20 s @ VBW 300 kHz

dBm

o s

N P N

et

1001 pts

2.0s/

Spectrum
Ref Level 30.00 deém
o Att
SGL TRG:VID
@ 1Pk Clrw
| 20 dBm
TRG 15.000
10 dBem
0|dBm
-10 dBm
-30 dem
-30 dBm
-40 dem t
_="6‘ s HwaLW
-60 dBm
CF 915.0 MHz
aig
L JL
Date: 18.1 025

Remark:Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
=1 x0.3864s = 0.3864s
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20dB Bandwidth|

20 dB Bandwidth Plot in 902.2MHz 20 dB Bandwidth Plot in 915MHz
Spectrum = Spectrum b
Ref Level 30.00 dém  Offset 20,66 d6 @ RBW 3 knz Ref Level 30,00 dém  Offset 20.66 d6 @ RBW 3 knz
o att 20d8  SWT 5.6 ms @ VBW 10 kHz__Mode Sweep o _att 20d8 SWT __ S5.6ms @ VBW 10 kHz__Mode Sweep
@17k View (@ 17k View
M1l 1.21 dBm| Mil1] 2.83 dBm
902.208490 MHz 915.000500 MH2z
20 dBM——1 18910 der )2[1] 0.33 dB| 20 — )2[1] 0.22 dB
Bt U [ W v 130.870 kHz, D1 17.830 dex Y, VT W~ n 148.850 kHz|
/ B
104 rv‘ i 104 1 T
‘j (k / \
QdBm——=—p> _; 090 d&m Y iy odi > e . w:
/ \ / '
-10 4 -10 .
/ X /
/ \ / N
204 = \ v o = / \ =
if W f \
-30 df - = -30 df s
f W
r g %"'\mﬁm o
-40 df ot -40 d B
S e Ans i
50 50
-60 df -60 di
CF 902.2 MHZ 1001 pts Span 500.0 kHz SIS oMz 1001 pts Span 500.0 kHiz |
( JU J T ] J e
20 dB Bandwidth Plot in 927.6MHz
§ trum i
Ref Level 30.00 dem  Offset 20,66 d5 @ RBW 3 knz
o Att 20d8 SWT _ S5.6ms @ VBW 10 kHz__Mode Sweep
[0 17k view
Mmi[1] 2.29 dBm|
927.600500 MH2|
20 di p2[1] 0.09 dB
D1 17.750 denr AP T AV 151.350 kHz|
a e \
10 7 ‘,‘
/ \
0de ;
2.250 dom
/ 3
10 / \;
/ 1
/ Wi
20
X / W
v ™,
30 demy z o
¢ s s
-40 df AR aR
50
-60 di
CF 927.6 MHZ 1001 pts Span 500.0 kHz
( it J .
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99% Occupied Bandwidth|

99% Occupied Bandwidth on 902.2MHz

99% Occupied Bandwidth on 915MHz

2 rum 2
Ref Level 30.00 d&m Offset 20.68 dB @ RBW 3 kHz Ref Level 30.00 dém Offset 20.68 dB @ RBW 3 kHz
}o_Att 20 d8 @ SWT 5.6ms @ VBW 10 kHz Mode Sweep fo Att 20 d8 @ SWT S.6ms @ VBW 10kHz Mode Sweep
@153 View @153 View
mi[1]) 18.60 dBm)| m1[1] 17.81 dBm)|
- 1 902.226470 MHz - " 915.077920 MHz
A ReBun s, m_w,n,.j 116.883116883 kHz| ‘f"_,ﬂv,\i,yH{%‘!w,._a‘mﬂﬂ 125.874125874 kHz
10 4 10 7 e
|
/ {
/ \ /
0 \ 0 / \
/ X
d \ d / \
-10 7 -10 Vi
/ b 7
20 ~ 3 20 ~7
.2 A
30 A N ~ -30 = - A,
AP M WA .
/ W W A
-40 d y Ty -40 d n Y= et
WO LT NS P
-50 -50
60 -60
CF 902.2 MHz 1001 pts Span 500.0 kHz CF 915.0 MHz 1001 pts Span 500.0 kHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 902,22647 MHz 18.60 dBm M1 1 915.07792 MHz 17.81 dBm
T1 1 902.215984 MHz 10.19 dBm Occ Bw 116.883116883 kHz TL 1 915.011489 MHz 8.27 dBm Occ Bw 125.874125874 kHz
T2 1 902.332667 MHz 11.07 dBm T2 1 915.137363 MHz 7.12 dBm
( )0 ) T e ( X )

99% Occupied Bandwidth on 927.6MHz

rum 2
Ref Level 30.00 dém Offset 20.68 dB @ RBW 3 kHz
o Att 20 d& &« SWT 5.6 ms @ VBW 10 kHz Mode Sweep
0152 view
M1[1] 17.69 dBm)|
M 927.623480 MH2
20 df
X ARRSABE, o, o~ 126.37362
T‘/ NAVia VY
10 di -
0 i A
i "
-10 di 7 12
f W,
-20 der — Loy
Y - W
My W — \
X7 4 =3 A
. Ny s Fr™
-40 S =
-50
-60
CF 927.6 MHz 1001 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 927.62348 MHz 17.69 dém
T1 1 927.611988 MHz 8.03 dBm Occ Bw 126.373626374 kHz
T2 1 927.738362 MHz 6.67 dBm

( )

Gl we

TEL : 408 9043300

Page Number 1 A5-5 of 8



swanranas. FCC RADIO TEST REPORT

Report No. : FR251103002C
Band Edges

Low Band Edge Plot on 902.2MHz

High Band Edge Plot on 927.6MHz
Spectrum = Spectrum b
Ref Level 30.00 dBm Offset 20,68 dB8 & RBW 100 kHz Ref Level 30.00 dBm Offset 20,68 d8 & RBW 100 kHz
o Att 20d8  SWT 8ms & VBW 300 kHz  Mode Sweep o Att 20d8  SWT 8 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
mi[1] 23.31 dBm)| mi[1] 17.36 dBm|
901.438880 MH2z 928.064180 MH2z
20dem——01 20,560 dém 20-dBm—1D1 20.280 dB
/ § 7
\ [\
10 , \ 10 ‘\
o 2 0.580 darr ! & 2 0.280 d8
| |
| /
10 } 10 . \
[ f \. \
Y
20 df ’ l\ 20 g™ VA\
-30 d M " 30 d J/ \‘\\Jlu
40 di 4 m I 40 di M o T
p ¥ T TS RN AN = : : = - A
50
-60 df ! _60 di
F1 F1
1
Start 900,]])‘:1:11 8001 Els SIQ.EDSAD MH2z Start 9244]3:—(1 8001 E!S

Stop 929.0 MHz
ﬁ [
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Hopping Mode Band Edges|

Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot
Spectrum = Spectrum b
Ref Level 30.00 dBm Offset 20.68 dB @ RBW 100 kHz Ref Level 30.00 dém Offset 20.68 dB @ RBW 100 kHz
o Att 20 d8  SWT 8ms & VBW 300 kHz  Mode Sweep o Att 20 d& &« SWT 8 ms @ VBW 300 kHz  Mode Sweep
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IConducted Spurious Emission|

CSE Plot on Low Ch from 30MHz to 10GHz

CSE Plot on Mid Ch from 30MHz to 10GHz

Spectrum - Spectrum 2
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CSE Plot on High Ch from 30MHz to 10GHz
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<FSK_50kbps>
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Number of Hopping Channel Plot
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Hopping Channel Separation|
Channel Separation Plot on 902.2MHz

Channel Separation Plot on Channel 915MHz
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Channel Separation Plot on Channel 927.6MHz
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Dwell Time

Package Transfer Time Plot
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20dB Bandwidth|

20 dB Bandwidth Plot in 902.2MHz

20 dB Bandwidth Plot in 915MHz

Spectrum 2 Spectrum 2
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20 dB Bandwidth Plot in 927.6MHz
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99% Occupied Bandwidth|

99% Occupied Bandwidth on 902.2MHz

99% Occupied Bandwidth on 915MHz
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99% Occupied Bandwidth on 927.6MHz
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Band Edges

Low Band Edge Plot on 902.2MHz High Band Edge Plot on 927.6MHz

ko Spectrum ann
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Hopping Mode Band Edges|

Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot
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IConducted Spurious Emission|

CSE Plot on Low Ch from 30MHz to 10GHz

CSE Plot on Mid Ch from 30MHz to 10GHz

o Spectrum =
Ref Level 30.00 dém  Offset 20,68 db @ RBW 100 kHz Ref Level 30.00 dém  Offset 20,68 dB @ RBW 100 kHz
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CSE Plot on High Ch from 30MHz to 10GHz
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Hopping Channel Separation|
Channel Separation Plot on 902.4MHz

Channel Separation Plot on Channel 915.2MHz

Spectrum | [ng Spectrum | &
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Channel Separation Plot on Channel 927.6MHz

Spectrum [m7:]
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Dwell Time

Package Transfer Time Plot

Spectrum r‘%’
Ref Level 30.00 deém Offset 20.68 dB & RBW 100 kHz
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Remark:Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
=1 x0.3656s = 0.3656s
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20dB Bandwidth|

20 dB Bandwidth Plot in 902.4MHz

20 dB Bandwidth Plot in 915.2MHz
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20 dB Bandwidth Plot in 927.6MHz
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99% Occupied Bandwidth|

99% Occupied Bandwidth on 902.4MHz

99% Occupied Bandwidth on 915.2MHz
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Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 902.47293 MHz 20.24 dem M1 1 915.27393 MHz 20.05 dém
T1 1 902.396004 MHz 4.00 d&m Occ Bw 154.345654346 kHz T1 1 915.195504 MHz 2.58 dém Occ Bw 157.342657343 kHz
T2 1 902.55035 MHz 2.98 dBm T2 1 915.352847 MHz 1.90 dBm

99% Occupied Bandwidth on 927.6MHz

rum s
Ref Level 30.00 d8m Offset 20.68 d8 @ RBW 3 kHz
o Att 20 d8 & SWT 5.6 ms @ VBW 10 kiz  Mode Sweep
@152 view
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M1 1 927.67493 MHz 19.60 dém
T1 1 927.598501 MHz 4.52 deém Occ Bw 152.847152847 kHz
T2 1 927.751349 MHz 4.42 dBm
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Band Edges

Report No. : FR251103002C

Low Band Edge Plot on 902.4MHz High Band Edge Plot on 927.6MHz
Ref Level 30.00 d8m Offset 20.68 dB & RBW 100 kHz Ref Level 30.00 d8m Offset 20.68 dB & RBW 100 kHz
j» Att 20 d8  SWT B ms & VBW 300 kHz  Mode Sweep o Att 20 d8  SWT B ms & VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
m1[1] 22.56 dBm mi[1] 18.74 dBm)|
901.692060 MH2z 928.069800 MH2
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U )j R we L )i ] CHEE we
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Hopping Mode Band Edges|

Hopping Mode Low Band Edge Plot

Hopping Mode High Band Edge Plot

Ref Level 30.00 d8m  Offset 20.68 dB @ RBW 100 kHz
j» Att 20 dB8 &« SWT 8 ms @ VBW 300 kHz Mode Sweep

Ref Level 30.00 dém

Spectrum

)

Offset 20.68 d2 @ RBW 100 kHz

o Att 20 dB = SWT 8 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
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IConducted Spurious Emission|

CSE Plot on Low Ch from 30MHz to 10GHz

CSE Plot on Mid Ch from 30MHz to 10GHz

Spectrum [‘%’ Spectrum [“5'
Ref Level 30.00 dém  Offset 20.68 db @ RBW 100 kHz Ref Level 30.00 d8m  Offset 20.68 db @ RBW 100 kHz
o att 20d8  SWT  99.7 ms @ VBW 300 kHz _Mode Sweep o att 208 SWT  99.7 ms @ VBW 300 kHz _Mode Sweep
@17k View [@ 17k View
= | M2[1] +3.45 dBm)| M2[1] +2.92 dBm)|
P e——— 6.69820 GH2 i . 5.94130 GH2
20dtr=r01 20.240/06 M1[1] 20.74 dBm| 20uBnr—101 20.510 dea M1[1] 20.51 dBm
901.50 MHz| 911.50 MHz|
10d 10 df
o )2 0,74 o 0,510 dB
-10 -10
-20 di -20
-30 -30
-40 df a2 -40 J
WP L ) e -~ " v . FaTVR R [
5 b x T O O st dasinalin vl Ungh »h K A s " » i | gl Siela hast O ol Al AU STRITIRE W MRS
50 d -60 di
Start 30.0 MHz 1001 pts Stop 10.0 GHz Start 30.0 MHz 1001 pts Stop 10.0 GHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | __Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 901.5 MHz 20.74 dBm M1 1 911.5 MHz 20.51 dém
M2 1 6.6982 GHz -43.45 dém M2 1 5.9413 GHz -42.92 dém

CSE Plot on High Ch from 30MHz to 10GHz

Ref Level 30.00 d8m Offset 20,68 dB @ RBW 100 kHz

o att 20d8  SWT  99.7ms @ VBW 300 kHz _Mode Sweep
@17k View
™M2[1] 13.16 dBm|
6.16040 GHZ|
2 D1 20.150 dBm M1[1] 20.15 dBm
931.40 MHZ
10 d
-O-dBm—1 -D2 0,150 dBm- e
-10
-20
-30
-40 LI.
RS AR )
T IV T e it Al T TR ) o
e
50 d
Start 30.0 MHz 1001 pts Stop 10.0 GHz
Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 931.4 MHz 20.15 dBm
M2 1 6.1604 GHz -43.16 dém
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<FSK_250kbps>
INumber of Hopping Frequency|

Number of Hopping Channel Plot
902-928MHz
Ref Level 30.00 d8m Offset 20.68 dB & RBW 50 kHz Ref Level 30.00 d8m Offset 20.68 dB & RBW 50 kHz
o Att 20 d8  SWT 1ms & VBW 200 kHz Mode Sweep o Att 20d8  SWT 1ms & VBW 200 kHz Mode Sweep
@ 1Pk View @ 1Pk View
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Hopping Channel Separation|

Channel Separation Plot on 902.5MHz

Channel Separation Plot on Channel 915MHz

Spectrum | [ng Spectrum | &
Ref Level 30.00 d8m Offset 20.68 d8 @ RBW 50 kHz Ref Level 30.00 d8m Offset 20.68 d8 & RBW 50 kHz
lo Att 20 dB @ SWT 1ms @ VBW 200 kHz Mode Sweep jo_Att 20 dB & SWT 1ms @ VBW 200 kHz Mode Sweep
@ 1Pk View @ 1Pk View
m1[1] 20.18 dBm mi[1] 19.98 dBm)|
M1 o2 902.56980 MH2z M1 915.06910 MHz
20 —_ = D2[1] T —_~0.01 dB 20 e T D2[1] T _—~_ 0.05 dB|
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U J BRI W )i ] [Tl

Channel Separation Plot on Channel 927.5MHz

Spectrum [m7:
Ref Level 30.00 dem  Offset 20.68 dB @ RBW 50 kHz
lo Att 20 d8 @ SWT 1ms @ VBW 200 kHz Mode Sweep
@ 1Pk View
mi[1] 20.01 dBm
M 927.07490 MHz
20 df " X 02[1] P,ﬁ.,\,;.ag,ﬁ\ 0.02 dB
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/ \ Py
/ \ >
0ds AN /
-10
-20/4
)
/
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-50 de
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CF 927.25 MHz 691 pts

it

Span 1.0 MHz
QD e
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Dwell Time

Package Transfer Time Plot

Spectrum I r‘%’

Ref Level 30.00 deém Offset 20.68 dB & RBW 100 kHz
o Att 20 dB @ SWT 800 ms & VBW 300 kHz
SGL TRG:VID

@ 1Pk View

M1[1] 15.26 dBm
20.073800 s|

2.00 dB
389.000 ms

=)

T o e A e

16-dBm TRG 10,000 dBrm

20 dBm—; D2[1]

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dem

iact l n

-60 dBm

CF 915.0 MHz 4001 pts 80.0 ms/

— 1
L JL J GIn e

Date: 20.NOV.2025 23:42:03

Spectrum I n%:

Ref Level 30.00 dem Offset 20.68 dB & RBW 100 kHz
o Att 20 dB @ SWT 10 s & VBW 300 kHz
SGL TRG: VID

@ 1Pk View

20 dBm

16-gBm TRG 10.000 dBm

0 dgm

-10 dBm

-20 dBm

-30 dBm

bty |
-40 dBm
50 m%rw»“‘[ el g oA o -LW»«WKN—} W“‘u hpisssdipleg b MWJKM% MM“MM 2o il

-60 dBm

CF 915.0 MHz 1001 pts 1.0s/

— 1
L JL J GIn e

Date: 20.NOV.2025

Remark:Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
=1 x0.389s = 0.389s
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20dB Bandwidth|

20 dB Bandwidth Plot in 902.5MHz 20 dB Bandwidth Plot in 915MHz

Spectrum | (= Spectrum ) (=
Ref Level 30.00 d8m Offset 20.68 d6 & RBW 3 kHz Ref Level 30.00 d8m Offset 20.68 dB & RBW 3 kHz
o Att 2008 SWT __ 8.9ms @ VBW 10 kHz _Mode Sweep o Att 20d8  SWT__ 8.9ms @ VBW 10 kHz _Mode Sweep
@15k view [0 15k view
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20 dB Bandwidth Plot in 927.5MHz

(Spectrum (=
Ref Level 30.00 d8m Offset 20.68 dB & RBW 3 kHz
o Att 20 d8  SWT 8.9 ms @ VBW 10 kHz Mode Sweep
[0 17k view
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99% Occupied Bandwidth|

99% Occupied Bandwidth on 902.5MHz

99% Occupied Bandwidth on 915MHz

Spectrum [“—3? Spectrum a
Ref Level 30.00 dém  Offset 20.69 db @ RBW 3 kHz Ref Level 30.00 dém  Offset 20.63 db @ RBW 3 kHz
o att 20d8  SWT  8.9ms @ VBW 10kHz Mode Sweep o att 208 SWT  8.9ms @ VBW 10kHz Mode Sweep
@152 View @152 View
™Il 20.06 dBm) Mi[1] 19.85 dBm|
y Al 902.572730 MHZ| p 4 915.073530 MHZ|
2 ‘A’rﬁ:r Bw 250.949050949 kHz| 2 (ﬁrr Bw 253.346653347 kHz
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Marker Marker
Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 902.57273 MHz 20.06 dém M1 915.07353 MHz 19.85 dém
1 1 902.447253 MHz 5.67 dém Occ Bw 250.949050949 kHz 1 1 914.946454 MHz 0.60 dém Occ Bw 253.346653347 kHz
T2 1 902.698202 MHz 5.36 dBm T2 1 915.1998 MHz 3.72 dBm

99% Occupied Bandwidth on 927.5MHz

T &)

Ref Level 30.00 d8m Offset 20,68 dB @ RBW 3 kHz
}o Att 20d8  SWT 8.9 ms @ VBW 10 kHz
@153 View

Mode Sweep

M1[1] 19.77 dBm|
M1 927.574330 MHZ|
2
« xiu-l\w 251.748251748 kHz
AN Prangan gy
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i N

2

\Zati |

e | [ Mg S .

CF 927.5 MHz

Marker

Type | Ref | Trc |
M1 1

1001 pts Span 800.0 kHz

X-value |
927.57433 MHz

T1 1 927.448851 MHz 4.76 dBm
T2 1 927.700599 MHz 4.06 dBm

L ] J

Y-value |
19.77 dém

Function | Function Result

Occ 8w 251,748251748 kHz
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Band Edges

Low Band Edge Plot on 902.5MHz High Band Edge Plot on 927.5MHz
5:&;‘:::‘2’!' 30.00 d8m Offset 20.68 dB & RBW 100 kHz [@ §o

B ms & VBW 300 kHz
@ 1Pk View

[@
=
Ref Level 30.00 dém  Offset 20.68 db @ RBW 100 kHz
Mode Sweep o att 20d8_ SWT 8ms @ VBW 300 kHz _Mode Sweep
[@ 17k View
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Hopping Mode Band Edges|

Hopping Mode Low Band Edge Plot

Hopping Mode High Band Edge Plot

@ | (e ) )
Ref Level 30.00 d8m Offset 20.68 d& @ RBW 100 kHz Ref Level 30,00 d8m Offset 20.68 d& & RBW 100 kHz
j» Att 20 dB8 &« SWT 8 ms @ VBW 300 kHz Mode Sweep o Att 20 dB = SWT 8 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
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IConducted Spurious Emission|

CSE Plot on Low Ch from 30MHz to 10GHz

CSE Plot on Mid Ch from 30MHz to 10GHz

Spectrum

)

o Att

Ref Level 30.00 dém
20 d8

Offset 20,68 dB @ RBW 100 kHz

SWT

99.7 ms & VBW 300 kHz

Mode Sweep

@ 1Pk View

M1

m2[1]

+3.06 dBm)|
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Marker

X-value

Y-value |

Function

Function Result

Type | Ref | Tre |
M1 1

M2 1

901.5 MHz
6.9174 GHz

20.32 d8m
-43.06 dBm

( it

(=)

Spectrum
Ref Level 30.00 d8m Offset 20.68 dB & RBW 10!
b Att 20 ds  SWT 99.7 ms &« VBW 30 Mode Sweep
@ 1Pk View
mi[1] 20.17 dBm)|
L m 911.50 MHZ|
)1 20.170 B M2[1] 13.13 dBm
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Start 30.0 MHz 1001 pts s“ﬂl 10.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
1 911.5 MHz 20.17 d8m
M2 1 5.8018 GHz -43,13 dBm
L ) ] QD e

CSE Plot on High Ch from 30MHz to 10GHz

rum
Ref Level 30.00 dem  Offset 20,69 db @ RBW 100 kHz
o att 20d8  SWT  99.7ms @ VBW 300 kHz _Mode Sweep
@17k View
M2[1] 43.02 dBm)|
6.95720 GHz
2 D1 20.140 dBm M1[1] 20.14 dBm
931.40 MHz|
10 d
-O-dBm- -D2 0.140 dBm- -
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-40 4
oo R I e sy il P D Ui ot s psvirsriaba
et
50 d
Start 30.0 MHz 1001 pts Stop 10.0 GHz
Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 931.4 MHz 20.14 dBm
M2 1 6.9572 GHz -43.02 dém

( )
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Appendix B. Radiated Spurious Emission Test Data

Relative Humidity : | 46.7 ~ 60.2%

Test Engineer : Jesse Fan and Kevin Hsu

Temperature : 18.5 ~ 23.8°C
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B1l. Radiated Spurious Emission Test Modes

Band Data
Mode Antenna Modulation Channel Frequency RU Remark
(MHz) Rate
Mode 7 902-928 SISO LoRa_FHSS 1 902.2 125kbps - SF7
Mode 8 902-928 SISO LoRa_FHSS 65 915 125kbps - SF7
Mode 9 902-928 SISO LoRa_FHSS 128 927.6 125kbps - SF7
Mode 10 902-928 SISO LoRa_FSK 1 902.2 50kbps - -
Mode 11 902-928 SISO LoRa_FSK 65 915 50kbps - -
Mode 12 902-928 SISO LoRa_FSK 128 927.6 50kbps - -
Mode 13 902-928 SISO LoRa_FSK 1 902.4 150kbps - -
Mode 14 902-928 SISO LoRa_FSK 33 915.2 150kbps - -
Mode 15 902-928 SISO LoRa_FSK 64 927.6 150kbps - -
Mode 16 902-928 SISO LoRa_FSK 1 902.5 250kbps - -
Mode 17 902-928 SISO LoRa_FSK 26 915 250kbps - -
TEL : 408 9043300 Page Number : B2 of B30




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR251103002C

Band Data
Mode Antenna Modulation Channel Frequency RU Remark
(MHz) Rate
Mode 18 902-928 SISO LoRa_FSK 51 927.5 250kbps - -
Mode 13 902-928 SISO LoRa_FSK 1 902.4 150kbps - -
Mode 14 902-928 SISO LoRa_FSK 33 915.2 150kbps - -
Mode 15 902-928 SISO LoRa_FSK 64 927.6 150kbps - -
Mode 16 902-928 SISO LoRa_FSK 1 902.5 250kbps - -
Mode 17 902-928 SISO LoRa_FSK 26 915 250kbps - -
Mode 18 902-928 SISO LoRa_FSK 51 927.5 250kbps - -
TEL : 408 9043300 Page Number : B3 of B30
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B2. Summary of each worse mode

Freq. Level Limit Margin Peak
Mode | Modulation Ch. Pol. Result = RU Remark
(MHz) (dBuV/m) | (dBuV/m) (dB) Avg.
LoRa_FHSS 1 625.58 37.44 46.00 -8.56 H Peak Pass - LF
7
LoRa_FHSS 1 2706.60 40.03 54.00 -13.97 H Avg. Pass - Harmonic
LoRa_FHSS 65 629.46 38.74 46.00 -7.26 \Y, Peak Pass - LF
8
LoRa_FHSS 65 2745.00 40.12 54.00 -13.88 H Avg. Pass - Harmonic
LoRa_FHSS | 128 627.52 37.94 46.00 -8.06 \Y, Peak Pass - LF
9
LoRa_FHSS | 128 @ 2782.80 39.25 54.00 -14.75 H Avg. Pass - Harmonic
LoRa_FSK 1 627.52 38.26 46.00 -7.74 \Y, Peak Pass - LF
10
LoRa_FSK 1 2706.60 37.99 54.00 -16.01 \% Avg. Pass - Harmonic
LoRa_FSK 65 71.71 32.03 40.00 -7.97 \% Peak Pass - LF
11
LoRa_FSK 65 2745.00 38.62 54.00 -15.38 \% Avg. Pass - Harmonic
12 LoRa_FSK 128 114.39 36.34 43.50 -7.16 \% Peak Pass - LF
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Freq. Level Limit Margin Peak
Mode | Modulation | Ch. Pol. Result | RU Remark
(MHz) (dBuV/m) | (dBuV/m) (dB) Avg.
12 LoRa_FSK 128 | 2783.40 38.71 54.00 -15.29 \% Avg. Pass - Harmonic
LoRa_FSK 1 72.68 32.34 40.00 -7.66 \Y, Peak Pass - LF
13
LoRa_FSK 1 2707.20 37.98 54.00 -16.02 \% Avg. Pass - Harmonic
LoRa_FSK 33 754.59 39.14 46.00 -6.86 \% Peak Pass - LF
14
LoRa_FSK 33 2745.60 38.86 54.00 -15.14 \% Avg. Pass - Harmonic
LoRa_FSK 64 796.30 38.87 46.00 -7.13 \Y, Peak Pass - LF
15
LoRa_FSK 64 2782.80 39.14 54.00 -14.86 \% Avg. Pass - Harmonic
LoRa_FSK 1 805.03 39.61 46.00 -6.39 H Peak Pass - LF
16
LoRa_FSK 1 2707.50 39.29 54.00 -14.71 \% Avg. Pass - Harmonic
LoRa_FSK 26 628.49 38.61 46.00 -7.39 \% Peak Pass - LF
17
LoRa_FSK 26 2745.00 36.69 54.00 -17.31 \% Avg. Pass - Harmonic
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Freq. Level Limit Margin Peak
Mode | Modulation | Ch. Pol. Result | RU Remark
(MHz) (dBuV/m) (dBuV/m) (dB) Avg.
LoRa_FSK 51 626.55 37.36 46.00 -8.64 \Y, Peak Pass - LF
18
LoRa_FSK 51 2782.5 41.01 54.00 -12.99 \% Avg. Pass - Harmonic
Page Number : B6 of B30
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Pol. Horizontal Vertical
4o Level (dBuVim) 4o Level (dBuVim)
1225 1225
1050 1050
105.0 105.0)
815 815
PEAK_T4| PEAK 74|
700 0.0
AVG_54 AVG_54
e ———— L7 e e ————
P it
DRI Sl 1 2 — o ay
35,01 et 35,00,
e [
175 175
Peak
1000 2800. 4600. 6400. 8200. 10000 1000 2800. 4600. 6400. 8200. 10000
Avg Frequency (Mhz) Frequency (Whz)
site + B3CHe2-CA site + @3(Ha2-CA
Condition: PEAK_74 3m HORN_82140_250267 HORIZONTAL Condition: PEAK_74 3m HORN_02148_258267 VERTICAL
Limit Read  Ant Csble Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor  Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
MHz dBuv/m dBuv/m  dB dBw dB/m dB dB B cm  deg MHz dBuv/m dBuv/m  dB dBw dB/m d8 A8 B cm  deg
1 1804.40 45.96 74.80 -28.84 81.43 25.27 6.55 67.71 @.42 - -- Peak 1 1804.40 40.34 74.00 -33.66 75.74 25.34 6.55 67.71 @8.42 - -- Peak
2 2706.68 44.12 74.00 -20.88 74.69 28.35 7.94 67.24 0.38 186 244 Peak 2 2706.68 40.58 74.00 -33.42 71.18 28.32 7.94 67.24 .38 130 167 Peak
3 2786.60 48.83 54.80 -13.97 78.60 28.35 .94 67.24 ©.33 106 244 Average 3 2706.60 33.27 54.88 -20.73 63.87 28.32 7.94 67.24 8.33 130 187 Average
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Report No. : FR251103002C

Pol. Horizontal Vertical
ynLevel (dBuVim) " Level (dBuV/m)
825 825
Y 588
56, QP 56, QP
| i, L N
3 — 5 I - 3 — - ok
o 4 L
2 I 1 2 ? o
ash 1 et 7 A
\V‘ ol | e
134 134
30 24 418, 12 B806. 1000 30 24, 418, 12 806, 1000
Frequency (MHz) Frequency (MHz)
Peak , .
Site i @3CHe2-CA Site i @3CHe2-CA
Condition: QP 3m BILOG_50392_250825 HORIZONTAL Condition: QP 3m BILOG_50392_250825 VERTICAL
Linit Read  Ant Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Facter Loss Factor Factor Remark
FHz dBuV/m dBuv/m dB  dBuV  dB/m d  d8  dE o deg Pz dBuV/m dBuV/m dB  dBuV dB/m dg d& dE a deg
1 7171 27.99 46.80 -12.81 35.08 14.83 1.26 32.47 @.11 - -- Peak 1 72.68 28.73 40.08 -11.27 35.34 14.88 1.27 32.47 @11 - -- Peak
2 128.21 23.75 43.58 -14.75 29.77 19.74 1.62 32.45 @.ll - -- Peak 2 128.21 30.05 43.58 -13.45 31.07 19.74 1.62 32.45 8.1l - -- Peak
3 223.03 24.79 4e.00 -21.21 28.39 le.56 2.22 32.48 @.15 - -- Peak 3 218.18 26.03 46.00 -19.97 29.77 1le.45 2.19 32.48 8.15 - -- Peak
4 417.83 29.93 46.00 -16.87 27.38 2L.86 3.82 32.61 @.29 - -~ Peak 4 489.27 31.00 46.80 -15.80 28.68 21.67 2.98 32.61 0.29 - -~ Peak
5 625.58 37.44 46.86 -B.56 30.92 25.22 3.73 3.7 .27 - -- Peak 5 6l1.83 35.43 46.80 -18.52 29.64 24.68 3.68 32.71 9.218 - -- Peak
6 982.22 183.25 --- 92,14 27.95 4.49 31.72 @.38 - -- Peak 6 962.28 183.25 --- 92,14 27.95 4.49 31.72 8.38 - -- Peak
7 961.2¢ 4p.e1 54.00 -13.99 27.68 28.54 4.63 31.27 0.4 - -- Peak 7 988.60 41.66 54.88 -12.34 28.70 28.87 4.69 31.86 0.47 - -- Peak

Remark: The unwanted signals can be ignored since they fall within the non-restricted band

and meet the requirements of 15.247 (d).
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Pol. Horizontal Vertical
4o Level (dBuVim) 4o Level (dBuVim)
1225 1225
1050 1050
105.0 105.0)
815 815
PEAK_T4| PEAK 74|
700 0.0
AVG_54 AVG_54
B5—=—="y — - T ———— L7 e S R ————
b A b i 1] 1 2 "
3501 g — aliind 350 o o
Wt Mo
175 175
Peak
1000 2800. 4600. 6400. 8200. 10000 1000 2800. 4600. 6400. 8200. 10000
AVg Frequency (MHz) Fraquency (MHz)
site + B3CHe2-CA site + @3(Ha2-CA
Condition: PEAK_74 3m HORN_82140_250267 HORIZONTAL Condition: PEAK_74 3m HORN_02148_258267 VERTICAL
Limit Read  Ant Csble Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor  Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
MHz dBuv/m dBuv/m  dB dBw dB/m dB dB B cm  deg MHz dBuv/m dBuv/m  dB dBw dB/m d8 A8 B cm  deg
1 1838.00 46.45 74.80 -27.55 81.66 25.37 6.60 67.59 @.41 - -- Peak 1 1830.00 40.43 74.80 -33.57 75.53 25.48 6.60 67.59 @8.41 - -- Peak
2 2745.00 44.24 74.80 -20.76 74.62 28.31 8.80 67.89 .40 110 253 Peak 2 2745.08 42.00 74.00 -32.80 72.34 28.35 8.80 67.89 .40 133 101 Peak
3 2745.80 48.12 54.80 -13.88 78.50 28.31 §8.80 67.89 ©.46 118 253 Average 3 2745.80 34.83 54.88 -19.17 65.17 28.35 8.0 67.89 8.46 133 181 Average
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