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3.8 Radiated Spurious Emission Measurement

3.8.1 Limit of Radiated Spurious Emission

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

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

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

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705 -30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3
3.8.2 Measuring Instruments
The measuring equipment is listed in the section 4 of this test report.
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3.8.3 Test Procedures

1. The testing follows ANSI C63.10-2020 clause 6.3, 6.5 and 6.6.

2. 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.

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

4. For each suspected emission, the EUT was arranged to its worst case and then tune the
Antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level to comply with the guidelines.

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

6. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured,;
(2) Set RBW=100 kHz for f <1 GHz, RBW=1MHz for f>1GHz ; VBW > RBW, Sweep = auto;
Detector function = peak; Trace = max hold for peak
(3) For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds
On time = N1*La+Nz*La+...#Nn-1*LNn-1+Nn*Ln
Where N1 is number of type 1 pulses, L1 is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log(Duty cycle)

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

8.  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.

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

A

3m

Y

im

1
Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

For radiated emissions from 30MHz to 1GHz

R Antenna

i

3m

EUT

S0cm

1
Metal Full Soldered Ground Plane

R e

Spectrum Analyzer j Receiver

For radiated emissions above 1GHz

RX Antenna

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver

Sporton International Inc. (ShenzZhen) Page Number : 55 0f 61
TEL : +86-755-8637-9589 Report Issued Date : Dec. 16, 2025
FAX : +86-755-8637-9595 Report Version : Rev. 01

FCC ID: 2AEUP-7AFYAG Report Template No.: BU5-FR15CFSKFHSS Version 2.0



s=amranas. FCC RF Test Report Report No. : FR5N0309D

3.8.5 Test 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.

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

Please refer to Appendix C&D.

3.8.7 Duty cycle

Please refer to Appendix E.
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3.9 AC Conducted Emission Measurement

3.9.1Limit 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.

3.9.2Measuring Instruments

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

3.9.3Test 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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3.9.4Test Setup
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AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
I5H = Impedance stabilization network
3.9.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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3.10 Antenna Requirements

3.10.1 Standard 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.

3.10.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.10.3 Antenna 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;?etlon Test Date Due Date Remark
Spectrum _ Conducted
Analyzer R&S FSv40 101078 10Hz~40GHz | Apr. 02, 2025 | Nov. 10, 2025 | Apr. 01, 2026 (TH01-S7)
Pulse Power Anritsu MA2411B | 1339473 | 30MHz~40GHz | Dec. 25, 2024 | Nov. 10, 2025 | Dec. 24, 2025 | &onducted
Senor (THO1-SZ)
. 50MHz Conducted
Power Meter Anritsu ML2495A 1218010 Bandwidth Oct. 13, 2025 | Nov. 10, 2025 | Oct. 12, 2026 (TH01-S2)
Conducted
Attenuatore Woken Tech WKO0602-10 4 10dB Jan. 13, 2025 | Nov. 10, 2025 | Jan. 12, 2026 (TH01-S2)
EMI Test MY544500 Nov. 13, 2025~ Radiation
Receiver&SA KEYSIGHT N9038A 83 20Hz~8.4GHz | Apr. 02, 2025 Dec. 04, 2025 Apr. 01, 2026 (03CH03-S2)
EXA Signal MY590711 Nov. 13, 2025~ Radiation
Analyzer KEYSIGHT N9010B o1 10KHz-44GHz | Apr. 02, 2025 Dec. 04, 2025 Apr. 01, 2026 (03CH03-S2)
Nov. 13, 2025~ Radiation
Loop Antenna R&S HFH2-Z2E 101141 9kHz~30MHz | Dec. 28, 2024 Dec. 04, 2025 Dec. 27, 2025 (03CH03-52)
. Nov. 13, 2025~ Radiation
Bilog Antenna TeseQ CBL6112D 35408 30MHz-2GHz | Aug. 19, 2025 Dec. 04, 2025 Aug. 18, 2026 (03CH03-52)
Double Ridege : N Nov. 13, 2025~ Radiation
Guide Antenna ETS-Lindgren | Burgeon-3117 | 00240107 | 1GHz~18GHz | Jul. 13, 2025 Dec. 04, 2025 Jul. 12, 2026 (03CH03-52)
. TTA1840-35-H Nov. 13, 2025~ Radiation
HF Amplifier MITEQ G 1871923 | 18GHz~40GHz | Jul. 03, 2025 Dec. 04, 2025 Jul. 02, 2026 (03CH03-S2)
Nov. 13, 2025~ Radiation
SHF-EHF Horn | com-power AH-840 101071 | 18Ghz-40GHz | Apr. 03, 2025 Dec. 04, 2025 Apr. 02, 2027 (03CH03-52)
. . 0.01Hz Nov. 13, 2025~ Radiation
Amplifier EM Electronics EM330 060756 ~3000MHz Apr. 02, 2025 Dec. 04, 2025 Apr. 01, 2026 (03CH03-S2)
. AMF-7D-00101 Nov. 13, 2025~ Radiation
HF Amplifier MITEQ 800-30-10P-R 1943528 | 1GHz~18GHz | Oct. 13, 2025 Dec. 04, 2025 Oct. 12, 2026 (03CH03-52)
- . MY532703| 500MHz~26.5G Nov. 13, 2025~ Radiation
HF Amplifier Keysight 83017A 57 Hz Apr. 02, 2025 Dec. 04, 2025 Apr. 01, 2026 (03CH03-S2)
AC Power 616010002 Nov. 13, 2025~ Radiation
Source Chroma 61601 729 N/A Oct. 17, 2025 Dec. 04, 2025 Oct. 16, 2026 (03CH03-S2)
Nov. 13, 2025~ Radiation
Turn Table EM EM1000 N/A 0~360 degree NCR Dec. 04, 2025 NCR (03CH03-S2)
Nov. 13, 2025~ Radiation
Antenna Mast EM EM1000 N/A 1m~4m NCR Dec. 04, 2025 NCR (03CH03-S2)
i . Conduction
EMI Receiver R&S ESR7 102297 9kHz~7GHz; Jul. 02, 2025 | Dec. 15, 2025 | Jul. 01, 2026 (CO02-S7)
AC LISN R&S ENV216 101499 | 9kHz~30MHz | Jul. 03, 2025 | Dec. 15, 2025 | Jul. 02, 2026 (ng‘égcg%‘
AC Power 616010002 Conduction
Source CHROMA 61601 470 100Vac~250Vac| Dec. 25, 2024 | Dec. 15, 2025 | Dec. 24, 2025 (C002-52)
NCR: No Calibration Required.
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5 Uncertainty of Evaluation

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI 63.10. 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 Iltem Uncertainty
Conducted Spurious Emission & Bandedge +1.34 dB
Occupied Channel Bandwidth +0.012 MHz
Conducted Power +1.34 dB
Conducted Power Spectral Density +1.32 dB
Frequency +1.3 Hz

Uncertainty of AC Conducted Emission Measurement (0.15 MHz ~ 30 MHz)

Measuring Uncertainty for a Level of Confidence 2 54B
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 (1 GHz ~ 18 GHz)
Measuring Uncertainty for a Level of Confidence 4.9dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (18 GHz ~ 40 GHz)
Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '
----------- THE END -----------
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Appendix A. Conducted Test Results
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FSK-FHSS-50Kbps

Report Number : FR5N0309D

Test Engineer: Liu Qiu Qiu Temperature: 20~26 °C
Test Date: 2025/11/10 Relative Humidity: 40~51 %
TEST RESULTS DATA
20dB and 99% Occupied Bandwidth
20db BW Hopping Channel | Hopping Channel
Mod Data nx| cH Freq. | 20db BW Limit 99% Bandwidth Separation Separation Pass/Fail
" | Rate " | (MHz) (MHz) (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
FSK [50Kbps| 1 902.2 0.109 0.500 0.103 0.200 0.1088 Pass
FSK [50Kbps| 1 65 915 0.106 0.500 0.105 0.200 0.1059 Pass
FSK [50Kbps| 1 129 | 927.8 0.108 0.500 0.103 0.200 0.1080 Pass
TEST RESULTS DATA
Dwell Time
Hopping Hops Over Package . .
Mod. [Channel Number| Occupancy Transfer DW?SILII)me Izlsrzg)s Pass/Fail
Rate Time(hops) Time (msec)
FSK 129 1.00 381.44 0.381 0.4 Pass
TEST RESULTS DATA
Peak Power Table
EIRP EIRP
. Freq. NTX Peak Power Power Power Limit DG Power Power Test
(MHz) (dBm) Setting (dBm) (dBi) Limit Result
(dBm)
(dBm)
902.2 | 1 20.83 22.00 30.00 0.41 21.24 36 Pass
FSK 915 1 20.62 22.00 30.00 0.41 21.03 36 Pass
9278 | 1 20.45 22.00 30.00 0.41 20.86 36 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) Feestirell
129 > 50 Pass




FSK-FHSS-150Kbps

Report Number : FR5N0309D

TEST RESULTS DATA

20dB and 99% Occupied Bandwidth

20db BW Hopping Channel | Hopping Channel
Mod Data NTX Freq. 20db BW Limit 99% Bandwidth Separation Separation Pass/Fail
’ Rate (MHz) (MHz) (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
FSK | 150Kbps| 1 902.4 0.174 0.500 0.158 0.401 0.1735 Pass
FSK | 150Kbps| 1 915.2 0.172 0.500 0.159 0.401 0.1722 Pass
FSK | 150Kbps| 1 927.6 0.175 0.500 0.160 0.401 0.1751 Pass
TEST RESULTS DATA
Dwell Time
Hopping Channel Hops Over Package ’ -
Mod. Number Occupancy Transfer Dw(eSIL'(I:';me Izlsn;::)s Pass/Fail
Rate Time(hops) Time (msec)
FSK 64 1.00 369.44 0.369 0.4 Pass
TEST RESULTS DATA
Peak Power Table
EIRP EIRP
. Freq. NTX Peak Power Power Power Limit DG Power Power Test
(MHz) (dBm) Setting (dBm) (dBi) Limit Result
(dBm)
(dBm)
902.4 1 20.80 22.00 30.00 0.41 21.21 36 Pass
FSK 915.2 1 20.73 22.00 30.00 0.41 21.14 36 Pass
927.6 1 20.48 22.00 30.00 0.41 20.89 36 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) FEssiel]
64 > 50 Pass
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FSK-FHSS-250Kbps

TEST RESULTS DATA
20dB and 99% Occupied Bandwidth
20db BW Hopping Channel | Hopping Channel
Mod Data NTX Freq. 20db BW Limit 99% Bandwidth Separation Separation Pass/Fail
’ Rate (MHz) (MHz) (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
FSK | 250Kbps| 1 902.5 0.265 0.500 0.253 0.499 0.2645 Pass
FSK | 250Kbps| 1 915 0.270 0.500 0.253 0.499 0.2699 Pass
FSK | 250Kbps| 1 927.5 0.268 0.500 0.255 0.499 0.2685 Pass
TEST RESULTS DATA
Dwell Time
Hopping Channel Hops Over Package Dwell Time Limits .
Mod. Number Occupancy Transfer (sec) (sec) Pass/Fail
Rate Time(hops) Time (msec)
FSK 51 1.00 378.68 0.379 0.4 Pass
TEST RESULTS DATA
Peak Power Table
EIRP EIRP
i Freq. NTX Peak Power Power Power Limit DG Power Power Test
(MHz) (dBm) Setting (dBm) (dBi) Limit Result
(dBm)
(dBm)
902.5 1 20.92 22.00 30.00 0.41 21.33 36 Pass
FSK 915 1 20.71 22.00 30.00 0.41 21.12 36 Pass
927.5 1 20.42 22.00 30.00 0.41 20.83 36 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) FEssiel]
51 > 50 Pass
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Appendix B. AC Conducted Emission Test Results

: o Temperature : 22~24°C
Test Engineer : |XuRuibin : —
Relative Humidity : |44~50%
Test Voltage : [120Vac / 60Hz Phase : Line

Full Spectrum
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Frequency in Hz
Final Result
Frequency QuasiPeak CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.163500 34.83 65.28 30.45 L1 OFF 19.8
0.163500 27.98 55.28 27.30 L1 OFF 19.8
0.209760 31.28 63.22 31.94 L1 OFF 19.7
0.209760 24.64 53.22 28.58 L1 OFF 19.7
0.444750 29.27 56.97 27.70 L1 OFF 19.7
0.444750 26.50 46.97 20.48 L1 OFF 19.7
0.587940 30.38 56.00 25.62 L1 OFF 19.7
0.587940 24.98 46.00 21.02 L1 OFF 19.7
5.126640 25.17 60.00 34.83 L1 OFF 19.9
5.126640 24.45 50.00 25.55 L1 OFF 19.9
19.218750 28.88 60.00 31.12 L1 OFF 20.2
19.218750 25.25 50.00 24.75 L1 OFF 20.2
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. o Temperature : 22~24°C
Test Engineer : (XuRuibin : =
Relative Humidity : |44~50%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Full Spectrum
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Freaquency in Hz
Final Result
Frequency QuasiPeak CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuv) (dBuv) (dB) (dB)
0.159000 35.63 65.52 29.89 N OFF 19.8
0.159000 28.65 55.52 26.87 N OFF 19.8
0.235500 32.29 62.25 29.96 N OFF 19.7
0.235500 24.72 52.25 27.53 N OFF 19.7
0.444300 29.92 56.98 27.06 N OFF 19.7
0.444300 24.65 46.98 22.33 N OFF 19.7
0.579750 30.07 56.00 25.93 N OFF 19.7
0.579750 24.32 46.00 21.68 N OFF 19.7
5.127360 25.25 60.00 34.75 N OFF 19.8
5.127360 24.36 50.00 25.64 N OFF 19.8
18.984750 30.05 60.00 29.95 N OFF 20.3
18.984750 25.59 50.00 24.41 N OFF 20.3
Sporton International Inc. (ShenZhen) Page Number : B2 of B2

TEL : +86-755-8637-9589
FAX : +86-755-8637-9595




saanas. FCC RF Test Report

Report No. : FR5N0309D

Appendix C. Radiated Spurious Emission

FSK 50K (Harmonic @ 3m)

Note| Frequency | Level |Margin| Limit Read |Antenna| Cable |Preamp| Ant | Table [Peak Pol.
Line Level | Factor | Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m )| (dB) |(dBpV/m)|(dBuV ) (dB/m)| (dB) | (dB) |(cm)|(deg )(P/A)(H/V)
1804.4 49.52 -48.4 97.92 70.15 | 30.63 6.64 57.9 - - P H
2706.6 46.76 |-27.24 74 63.69 | 323 | 861 | 5784|182 | 194 | P | H
2706.6 46.36 -7.64 54 63.29 32.3 861 | 5784 | 182 | 194 | A | H
3608.8 44.41 |-29.59 74 59.84 | 329 9.67 58 - - P | H
8119.8 48.56 |-25.44 74 60.05 | 35.84 | 11.93 | 59.26 | 100 | 316 | P | H
8119.8 48.16 | -5.84 54 59.65 | 35.84 | 11.93 | 59.26 | 100 | 316 | P | H
902.2MHz
1804.4 47.72 |-42.04| 89.76 68.35 | 30.63 | 6.64 | 57.9 - - PV
2706.6 47.21 |-26.79 74 64.14 32.3 861 | 5784 | 180 | 125 | P | V
2706.6 46.81 | -7.19 54 63.74 | 323 | 861 | 5784|180 | 125 | A | V
3608.8 44.64 |-29.36 74 60.07 | 32.9 9.67 58 - - P |V
8119.8 48.99 |-25.01 74 60.48 | 3584 | 11.93 | 59.26 | 100 | 347 | P | V
8119.8 48.59 | -5.41 54 60.08 | 35.84 | 11.93 | 59.26 | 100 | 347 | P | V
1830 44.45 -53.1 97.55 64.86 | 30.77 6.72 57.9 - - P H
2745 46.28 |-27.72 74 63.26 | 32.25 | 8.62 | 57.85 | 124 | 98 P H
2745 45.88 -8.12 54 62.86 | 32.25 | 862 | 57.85 | 124 | 98 A | H
3660 4229 |-31.71 74 57.65 33 9.64 58 - - P H
8235 49.68 |-24.32 74 60.96 35.8 12.03 | 59.11 | 124 | 126 | P H
8235 49.28 -4.72 54 60.56 35.8 12.03 | 59.11 | 124 | 126 | P H
915MHz
1830 43.8 -46.73| 90.53 64.21 | 30.77 6.72 57.9 - - P |V
2745 45.48 |-28.52 74 62.46 | 3225 | 862 | 5785|224 | 198 | P | V
2745 45.08 -8.92 54 62.06 | 32.25 | 862 | 5785 | 224 | 198 | A | V
3660 4251 |-31.49 74 57.87 33 9.64 58 - - P |V
8235 48.98 |-25.02 74 60.26 | 35.8 |12.03 | 59.11 | 195 | 326 | P | V
8235 48.58 -5.42 54 59.86 35.8 1203 | 59.11 | 195 | 326 | P | V
2783.4 46.25 |-27.75 74 63.26 | 32.22 | 863 | 57.86 | 124 | 214 | P H
2783.4 45.85 -8.15 54 62.86 | 32.22 | 863 | 5786 | 124 | 214 | A | H
927.8MHz
3711.2 4295 |-31.05 74 58.24 33.1 9.61 58 - - P H
8350.2 49.86 |-24.14 74 60.96 35.8 12.07 | 58.97 | 132 | 41 P H
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8350.2 49.46 -4.54 54 60.56 35.8 12.07 | 58.97 | 132 | 41 P H
2783.4 4577 |-28.23 74 62.78 | 32.22 | 863 | 5786 | 192 | 316 | P | V
2783.4 45.37 -8.63 54 62.38 | 3222 | 863 | 5786 | 192 | 316 | A | V
3711.2 42.99 |-31.01 74 58.28 | 33.1 9.61 58 - - PV
8350.2 49.53 |-24.47 74 60.63 35.8 12.07 | 58.97 | 127 | 295 | P | V
8350.2 49.13 -4.87 54 60.23 | 35.8 | 12.07 | 5897 | 127 | 295 | P | V
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
FSK 150K (Harmonic @ 3m)
Note| Frequency | Level |Margin| Limit Read |Antenna| Cable |Preamp| Ant | Table Peak Pol.
Line Level | Factor | Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m )| (dB) |(dBpV/m)|(dBuV ) (dB/m)| (dB) | (dB) |(cm)|(deg )(P/A)(H/V)
1804.8 46.28 |-49.62 95.9 66.91 | 30.63 | 6.64 | 57.9 - - P | H
2707.2 4593 |-28.07 74 62.88 | 32.28 | 861 | 57.84 | 100 | 109 | P | H
2707.2 44.67 -9.33 54 61.62 | 32.28 | 861 | 57.84 | 100 | 109 | A | H
3609.6 43.63 |-30.37 74 59.06 | 32.9 9.67 58 - - P | H
8121.6 47.75 |-26.25 74 59.24 | 3584 | 11.93 | 59.26 | 142 | 180 | P H
8121.6 46.49 -7.51 54 5798 | 3584 | 11.93 | 59.26 | 142 | 180 | P H
902.4MHz
1804.8 4212 |-48.67| 90.79 62.75 | 30.63 6.64 57.9 - - P |V
2707.2 46.24 |-27.76 74 63.19 | 32.28 | 861 | 57.84 | 100 | 42 P |V
2707.2 44.98 -9.02 54 61.93 | 32.28 | 861 | 57.84 | 100 | 42 A |V
3609.6 43.63 |-30.37 74 59.06 329 9.67 58 - - P |V
8121.6 48.47 |-25.53 74 59.96 | 3584 | 11.93 | 59.26 | 100 | 279 | P | V
8121.6 47.21 -6.79 54 58.7 3584 | 1193 | 59.26 | 100 | 279 | P | V
2745.6 46.67 |-27.33 74 63.65 | 32.25 | 862 | 5785 | 124 | 193 | P H
2745.6 45.41 -8.59 54 62.39 | 3225 | 862 | 5785 | 124 | 193 | A | H
3660.8 42.37 |-31.63 74 57.73 33 9.64 58 - - P H
8236.8 49.51 |-24.49 74 60.79 35.8 12.03 | 59.11 | 124 | 126 | P H
915.2MHz 8236.8 48.25 -5.75 54 59.53 35.8 12.03 | 59.11 | 124 | 126 | P H
2745.6 4571 |-28.29 74 62.69 | 3225 | 862 | 5785|124 | 198 | P | V
2745.6 44.45 -9.55 54 61.43 | 3225 | 862 | 5785 | 124 | 198 | A | V
3660.8 42.57 |-31.43 74 57.93 33 9.64 58 - - PV
8236.8 48.98 |-25.02 74 60.26 35.8 12.03 | 59.11 | 124 | 226 | P | V
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8236.8 47.72 -6.28 54 59 358 | 12.03 | 59.11 | 124 | 226 | P | V
2782.8 46.64 |-27.36 74 63.65 | 32.22 | 863 | 57.86 | 125 | 226 | P | H
2782.8 45.38 -8.62 54 62.39 | 3222 | 863 | 5786 | 125 | 226 | A | H
37104 4189 |-32.11 74 57.18 33.1 9.61 58 - - P H
8348.4 49.66 |-24.34 74 60.76 35.8 12.07 | 58.97 | 245 | 109 | P H
8348.4 48.4 -5.6 54 59.5 35.8 12.07 | 58.97 | 245 | 109 | P H
927.6MHz
2782.8 4531 |-28.69 74 62.32 | 3222 | 863 | 5786 | 224 | 189 | P | V
2782.8 44.05 -9.95 54 61.06 | 32.22 | 863 | 5786 | 224 | 189 | A | V
37104 41.84 |-32.16 74 57.13 33.1 9.61 58 - - P |V
8348.4 48.47 |-25.53 74 59.57 35.8 12.07 | 58.97 | 124 | 214 | P | V
8348.4 47.21 -6.79 54 58.31 35.8 12.07 | 58.97 | 124 | 214 | P | V
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
FSK 250K (Harmonic @ 3m)
Note| Frequency | Level Margin Limit Read |Antenna Cable [Preamp| Ant |Table [Peak| Pol.
(MHz) |((dBpV/m) (dB) [(dBpV/m)|(dBpV)/(dB/m)|(dB)| (dB) |(cm)(deg )(P/A)H/V)
1805 47.72 -47.94 95.66 68.35 | 30.63 | 6.64 | 57.9 - - P | H
2707.5 46.01 -27.99 74 62.96 | 32.28 | 8.61 | 57.84 | 142 | 163 | P H
2707.5 43.78 -10.22 54 60.73 | 32.28 | 861 | 5784|142 | 163 | A | H
3610 43.26 -30.74 74 58.67 | 32.93 | 9.66 58 - - P | H
8122.5 48.27 -25.73 74 59.76 | 35.84 | 11.93 | 59.26 | 270 | 219 | P H
8122.5 46.04 -7.96 54 5753 | 3584 |11.93|59.26 | 270 | 219 | P H
902.5MHz
1805 44.31 -46.6 90.91 64.94 | 30.63 | 6.64 | 57.9 - - PV
2707.5 46.21 -27.79 74 63.16 | 32.28 | 8.61 | 57.84 | 180 | 29 P |V
2707.5 43.98 -10.02 54 60.93 | 32.28 | 8.61 | 57.84 |180| 29 | A | V
3610 43.59 -30.41 74 59 3293 | 9.66 58 - - P |V
8122.5 48.96 -25.04 74 60.45 | 3584 | 11.93 | 59.26 | 283 | 246 | P | V
8122.5 46.73 -7.27 54 58.22 | 35.84 | 11.93|59.26 | 283 | 246 | P | V
2745 46.25 -27.75 74 63.23 | 32.25 | 8.62 | 57.85 | 221 | 106 | P H
2745 44.02 -9.98 54 61 3225 | 862 | 57.85|221| 106 | A | H
915.0MHz
3660 43.06 -30.94 74 58.42 33 9.64 58 - - P H
8235 49.48 -24.52 74 60.76 358 [12.03|59.11 | 124 | 225 | P H
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8235 47.25 -6.75 54 5853 | 358 |12.03|59.11 | 124 | 225 | P | H
2745 45.14 -28.86 74 62.12 | 3225 | 8.62 | 57.85 | 152 | 214 | P | V
2745 42.91 -11.09 54 59.89 | 32.25 | 8.62 | 57.85 |152 | 214 | A | V
3660 43.84 -30.16 74 59.2 33 9.64 58 - - P |V
8235 48.95 -25.05 74 60.23 | 358 |12.03|59.11 | 124 | 226 | P | V
8235 46.72 -7.28 54 58 358 [12.03|59.11 | 124 | 226 | P | V
1855 46.04 -48.2 94.24 66.03 | 31.03 | 6.88 | 57.9 - - P | H
2782.5 46.12 -27.88 74 63.13 | 32.22 | 8.63 | 57.86 | 124 | 250 | P | H
2782.5 43.89 -10.11 54 609 | 3222 | 863 | 57.86 | 124 | 250 | A | H
3710 43.01 -30.99 74 58.3 331 | 961 58 - - P | H
8347.5 48.57 -25.43 74 59.67 | 35.8 |12.07|58.97 | 124 | 214 | P | H
8347.5 46.34 -7.66 54 57.44 | 358 |12.07|5897 | 124 | 214 | P | H
927.5MHz
1855 45.73 -43.78 89.51 65.72 | 31.03 | 6.88 | 57.9 - - P |V
2782.5 45.35 -28.65 74 62.36 | 32.22 | 8.63 | 57.86 | 215| 201 | P | V
2782.5 43.12 -10.88 54 60.13 | 32.22 | 8.63 | 57.86 | 215| 201 | A | V
3710 42.96 -31.04 74 58.25 | 33.1 | 9.61 58 - - P |V
8347.5 47.86 -26.14 74 5896 | 35.8 |12.07|58.97 | 254 | 124 | P | V
8347.5 45.63 -8.37 54 56.73 | 35.8 |12.07|58.97 | 254 | 124 | P | V
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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<30Mhz-1G>
FSK 50K (LF@ 3m)
Note| Frequency | Level |Margin| Limit Read |Antenna| Cable |Preamp| Ant | Table [Peak Pol.
Line Level | Factor | Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m )| (dB) |(dBpV/m)|(dBuV ) (dB/m)| (dB) | (dB) |(cm)|(deg )(P/A)(H/V)
125.06 17.32 |-26.18 43.5 315 16.38 1.14 31.7 - - P H
280.26 20.53 |-25.47 46 314 18.93 1.74 | 31.54 - - P H
870.02 39.52 -58.4 97.92 37.83 29 3.09 304 - - P H
902.2 117.92 116.63 | 29.13 | 3.16 31 - - P | H
902.2MHz 934.04 45.13 |-52.79| 97.92 42.79 | 30.06 | 3.21 | 30.93 - - P | H
137.67 17.78 |-25.72 43.5 31.68 16.6 1.2 31.7 - - P |V
285.11 204 -25.6 46 31.18 | 18.99 | 1.76 | 31.53 - - PV
902.2 109.76 - - 108.47 | 29.13 | 3.16 31 - - P |V
934.04 37.76 -52 89.76 35.42 | 30.06 | 3.21 | 30.93 - - PV
123.12 21.24 |-22.26 43.5 36.69 | 17.28 2.17 34.9 - - P H
266.68 23.03 |-22.97 46 36.4 18.31 | 3.08 | 34.76 - - P | H
915 117.55 - - 117.76 | 29.34 | 4.45 34 - - P H
915MHz
135.73 2197 |-21.53 43.5 36.61 | 18.01 2.25 34.9 - - P |V
243.4 23.26 |-22.74 46 37.57 | 17.53 297 | 34.81 - - P |V
915 110.53 - - 110.74 | 29.34 | 4.45 34 - - P |V
131.85 17.02 |-26.48 43.5 31.05 16.5 1.17 31.7 - - P H
248.25 20.34 |-25.66 46 31.9 18.4 1.64 31.6 - - P H
896.21 4431 |-50.15| 94.46 43.02 | 29.06 | 3.15 | 30.92 - - P H
927.8 114.46 - - 112.32 | 29.88 3.2 30.94 - - P H
927.8MHz 960.23 39.18 |[-55.28| 94.46 36.36 | 30.47 | 3.25 | 30.9 - - P | H
134.76 17.32 |-26.18 43.5 31.28 | 16.55 1.19 31.7 - - P |V
256.98 20.22 |-25.78 46 31.52 | 18.62 1.67 | 31.59 - - P |V
896.21 39.88 |-49.16| 89.04 38.59 | 29.06 | 3.15 | 30.92 - - PV
927.8 109.04 - - 106.9 | 29.88 3.2 30.94 - - P |V
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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FSK 150K (LF@ 3m)

Note| Frequency | Level |Margin| Limit Read |Antenna| Cable |Preamp| Ant | Table [Peak Pol.
Line Level | Factor | Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m )| (dB) |(dBpV/m)|(dBuV ) (dB/m)| (dB) | (dB) |(cm)|(deg )(P/A)(H/V)
127 17.9 -25.6 43.5 32.04 | 16.41 1.15 31.7 - - P H
264.74 20.38 |-25.62 46 31.54 | 18.72 | 1.69 | 31.57 - - P | H
* 870.02 39.58 |-56.32 95.9 37.89 29 3.09 304 - - P H
902.4 115.9 - - 114.6 | 29.14 | 3.16 31 - - P H
902.4MHz 934.04 42.38 |-53.52 95.9 40.04 | 30.06 | 3.21 | 30.93 - - P | H
135.73 16.94 |-26.56 43.5 30.88 | 16.57 1.19 31.7 - - P |V
277.35 20.19 |-25.81 46 31.12 | 18.89 1.73 | 31.55 - - P |V
* 902.4 110.79 - - 109.49 | 29.14 | 3.16 31 - - P |V
934.04 37.21 |-53.58| 90.79 34.87 | 30.06 | 3.21 | 30.93 - - PV
135.73 20.9 -22.6 43.5 35.54 | 18.01 2.25 34.9 - - P H
275.41 23.43 |-22.57 46 36.48 | 18.59 3.11 | 34.75 - - P H
* 915.2 117.49 - - 117.7 | 29.34 | 4.45 34 - - P H
915.2MHz
132.82 21.74 |-21.76 43.5 36.57 | 17.84 | 2.23 34.9 - - P |V
283.17 23.11 |-22.89 46 35.88 | 18.83 | 3.14 | 34.74 - - PV
* 915.2 110.42 - - 110.63 | 29.34 | 4.45 34 - - P |V
134.76 17.23 |-26.27 43.5 31.19 | 16.55 1.19 31.7 - - P H
274.44 21.48 |-24.52 46 32.46 | 18.85 1.72 | 31.55 - - P H
* 895.24 4436 |-50.21| 94.57 43.05 | 29.06 | 3.15 | 30.9 - - P | H
927.6 114.57 - - 112.44 | 29.87 3.2 30.94 - - P H
927.6MHz 959.26 39.39 |[-55.18| 94.57 36.57 | 30.47 | 3.25 | 30.9 - - P | H
136.7 16.83 |-26.67 43.5 30.75 | 16.58 1.2 31.7 - - P |V
284.14 20.16 |-25.84 46 30.96 | 18.98 1.75 | 31.53 - - P |V
* 896.21 39.3 |-49.03| 88.33 38.01 | 29.06 | 3.15 | 30.92 - - PV
927.6 108.33 - - 106.2 | 29.87 3.2 30.94 - - P |V
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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FSK 250K (LF@ 3m)

Note| Frequency | Level |Margin| Limit Read |Antenna| Cable |Preamp| Ant | Table [Peak Pol.
Line Level | Factor | Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m )| (dB) |(dBpV/m)|(dBuV ) (dB/m)| (dB) | (dB) |(cm)|(deg )(P/A)(H/V)
136.7 16.91 |-26.59 43.5 30.83 | 16.58 1.2 31.7 - - P H
285.11 20.68 |-25.32 46 31.46 | 18.99 | 1.76 | 3153 | - - P | H
* 870.99 38.83 |-56.83| 95.66 37.15 29 3.1 30.42 - - P H
902.5 115.66 - - 114.36 | 29.14 | 3.16 31 - - P H
902.5MHz 935.01 42.65 |[-53.01| 95.66 40.28 | 30.09 | 3.21 | 3093 | - - P | H
131.85 17.6 -25.9 43.5 31.63 16.5 1.17 31.7 - - P |V
283.17 21.07 |-24.93 46 31.88 | 18.97 | 1.75 | 3153 | - - PV
* 902.5 110.91 - - 109.61 | 29.14 | 3.16 31 - - P |V
935.01 39.79 |[-51.12| 90.91 37.42 | 30.09 | 3.21 | 3093 | - - PV
137.67 21.15 |-22.35 43.5 35.66 | 18.13 2.26 34.9 - - P H
284.14 23.18 |-22.82 46 35.9 18.86 | 3.15 | 34.73 - - P H
* 915 117.55 - - 117.76 | 29.34 | 4.45 34 - - P H
915MHz
128.94 21.94 |-21.56 43.5 37.02 | 17.62 2.2 34.9 - - P |V
271.53 23.06 |-22.94 46 36.26 | 18.46 31 | 3476 | - - PV
* 915 110.74 - - 110.95 | 29.34 | 4.45 34 - - P |V
123.12 16.66 |-26.84 43.5 30.89 | 16.34 1.13 31.7 - - P H
277.35 20.55 |-25.45 46 31.48 | 18.89 1.73 | 31.55 - - P H
* 895.24 44.14 -50.1 94.24 4283 | 29.06 | 3.15 30.9 - - P H
927.5 114.24 - - 112.11 | 29.87 3.2 30.94 - - P H
959.26 38.46 |-55.78| 94.24 35.64 | 3047 | 3.25 | 30.9 - - P | H
927.5MHz
123.12 16.74 |-26.76 43.5 30.97 | 16.34 1.13 31.7 - - P |V
282.2 20.28 |-25.72 46 31.11 | 18.96 1.75 | 31.54 - - P |V
* 895.24 38.02 |[-51.49| 89.51 36.71 | 29.06 | 3.15 | 30.9 - - P |V
927.5 109.51 - - 107.38 | 29.87 3.2 30.94 - - P |V
959.26 37.4 -52.11| 89.51 3458 | 3047 | 3.25 30.9 - - P |V
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Appendix D. Radiated Spurious Emission Plots

FSK 50Kbps FHSS 50Kbps (Harmonic @ 3m)

LoRa Harmonic @ 3m

ANT FSK 50Kbps FHSS 50Kbps CHO1 902.2MHz

Horizontal Vertical
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Freq Level Limit Line Level Factor Loss Factor Remark Freq Level Limit Line Level Factor Loss Factor Remark
Wz dBuV/m @V dB/m a8 dB  cm deg Wiz dBV/m  dB dBuV/m dBw dB/m  d8 B cm  deg

Peak

1804.40 49.52

76.15 30.63 6.64 57.90 - Peak
2706.60 46.76 -

63.69 32.32 8.61 57.84 182 194 Peak
63.20 32.30 8.61 57.84 182 194 Average
3608.80 44.41 - 59.84 32.99 9.67 58.08  ---

8119.80 48.56 - 60.65 35.84 11.93 59.26 100 316 Peak
8119.80 48.16 -5.84 54.00 59.65 35.84 11.93 59.26 100 316 Average

1804.40 47.72 - 68.35 30.63 6.64 57.90 - - Peak
2706.60 47.21 26.79 74.00 64.14 32.30 8.61 57.84 189 125 Peak
2706.60 46.81 -7.19 54.00 63.74 32.30 8.61 57.84 189 125 Average
3608.80 44.64 -29.36 74.00 60.07 32.99 9.67 58.00  ---

8119.80 48.99 -25.01 74.00 60.48 35.84 11.93 59.26 100 347 Peak
8119.80 48.50 -5.41 54.00 60.08 35.84 11.93 59.26 100 347 Average

2706.60 46.36

oW
EX RN

Sporton International Inc. (ShenzZhen) Page Number : D1 of D18
TEL : +86-755-8637-9589
FAX : +86-755-8637-9595



saroniis. FCC RF Test Report Report No. : FR5N0309D

LoRa Harmonic @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH65 915MHz

Horizontal Vertical

! e e g 1 ki |
350} 35,0’
s - = . = :
L i i e e e EN wR BB w wm
Peak L e ws s sem e s e L s 0 - s o7 67 %0 pesk
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LoRa

Harmonic @ 3m

ANT

FSK 50Kbps FHSS 50Kbps CH129 927.8MHz

Horizontal Vertical

Peak

wawe e

Data:1 Data: 2
A @Buvim) A (080
1225 1225
1050 1050
875 o
PEAK 74 PEAK 74
700 700
. V6 54| o AvS 54
¢ i i ey s W’ S5SNI SN NO DR S s |
350 350"
175 11
000 280 B a0 o0 000 2800, 500, 0. 20 C
Frequency (MHz) Freauency (MH2)
Over Limit Readintenna Cable Preamp A/Pos T/Pos Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Llevel Limit Line Level Factor Loss Factor Renark Freq level Limit Line Level Factor Loss Factor Remark
Wiz dBuV/m  dB dBuV/m  dowV  db/m  dB B cm  deg WAz dBUV/m  dB dowV/m dBw dB/m  dB @B cm  deg
2783.40 46.25 --- - 63.26 32.22 B8.63 57.8 124 214 Peak 1 278340 45.77 62.78 32.22 8.63 57.85 192 316 Pesk
2783.40 45.85 -8.15 54.00 62.85 32.22 B.63 57.86 124 214 Average 2 2783.40 45.37 6238 32.22 8.63 57.85 192 316 Average
3711.20 42.95 -31.05 74.00 56.24 33.10 9.61 58.00 ---  --- Peak 3 3711.20 42.99 -3 58.28 33.10 9.61 56.68 - - Pesk
8350.20 49.86 -20.14 74.00 60.95 35.80 12.07 58.97 132 41 Peak 4 8350.20 49.53 60.63 35.80 12.07 58.97 127 295 Peak
8350.20 49.46 -4.54 54.00 60.56 35.80 12.07 58.97 132 41 Average 5 8350.20 49.13 60.23 35.80 12.07 58.97 127 295 Average
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FSK 150Kbps FHSS 150Kbps (Harmonic @ 3m)

LoRa Harmonic @ 3m

ANT FSK 150Kbps FHSS 150Kbps CHO1 902.4MHz

Horizontal Vertical

SN OV N AU S P UL SOt -
35.0] ssnM
i 5 o = o0
Frequency (MHz) Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
MHz dBuV/m dB dBuV/m dBuV  dB/m B B m deg MHz dBuV/m dB dBuV/m dBuV  dB/m 8 8 cm  deg
Peak e san e s 66 790 - peak 1 e o
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LoRa

Harmonic @ 3m

ANT

FSK 150Kbps FHSS 150Kbps CH33 915.2MHz

Horizontal Vertical

Peak

wawe e

Data: 1

vat:2
J B JeBu
1224 1224
1054 1054
o 074
vea 74 e 74
7o) 70d
" o s " avs 54
: 4 T T v | : 3 PV RSP S SR |
s _ et suaianl ¢
ssqpp” P |
174 14 |
T oo o0 i 200 oo T P T i 0 7
reauency iz requency i)
Over Linit  Resdintenna Cable Presmp A/Pos T/Pos Over Linit Readintenna Cable Preamp A/Pos T/Pos
freq Level Limit Line Level Facton  Loss Factor Remark freq Level Limit Line Level Facton  Loss Factor Remark
Wiz @an @ @wie W @m @ @ o de Tz Gm 6 @ov/m W e @ @ e
25,60 46.67 2733 70.00 63.65 2.05 8.62 57.85 124 193 Peak 1 oms.ce 45.71-28.00 4.8 G2.69 2.5 8.62 57.85 126 198 Peak
745,60 45.41 859 54.00 6239 225 8.62 57.85 126 193 Average > omsice a5 955 5460 G143 225 8.62 57.85 12 198 Average
3660.60 4237 3163 74.00 57.73 .00 9.64 38.00 - - Peak 3 3660.80 4257 3143 74.00 57.93 .00 9.64 38.60 - - Peak
523680 4551 24.49 74.00 60.79 35.00 1103 S9.11 124 126 Peak 3 o280 598 25.02 7400 G026 35.06 12.03 S9.01 12 226 besk
523680 45.05 5.75 54.00 59.53 35.80 12.03 So.01 126 126 Avarage s

8236.82 47.72 -6.28 54.00 59.00 35.82 12.83 59.11 124 226 Average
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LoRa

Harmonic @ 3m

ANT

FSK 150Kbps FHSS 150Kbps CH64 927.6MHz

Horizontal

Vertical

Peak

wawe e

Data: 1
A (@Buvim)
1225
1050
75|
PEAK 74
00|
. VG 54
) gt b it b Jnt |
350}
175
000 2800, 4500, 5400. 20 0000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
Wiz dBuV/m  dB dBuV/m dBwV dB/m  dB  dB  cm  deg
2782.80 46.64 -27.35 74.00 63.65 32.22 8.63 57.86 125 226 Peak
2782.80 45.38 -8.62 54.00 62.39 32.22 8.63 57.86 125 226 Average
3710.40 41.89 -32.11 74.00 57.18 33.10 9.61 58.60  ---  --- Peak
8343.40 49.66 -24.34 74.00 60.76 35.80 12.07 58.97 245 109 Peak
8343.40 48.40 -5.60 54.00 59.50 35.80 12.07 58.97 245 109 Average

Data:2
J oy
1229
1050
Iz
pen 74
704
AvS 54
o 1 bttt
" LR P DIV RO OO MY
sl
17
00 700 00 B o 7
Froquency (M)
Over Linit ReadAntenna Cable Preamp A/Pos T/Po
freq Level Limit Line Level Factor Loss Factor Remark
Wiz dBu/m  d8 dBWV/n BN dB/n 0B a8 cm  deg
2782.80 45.31 -28.69 74.00 €2.32 32.22 8.63 57.8 224 189 Peak
2782.80 44.05 -9.95 54.00 61.06 32.22 8.63 57.8 224 189 Average
3710.40 4184 32.16 74.00 57.13 3310 9.61 56.00 ---  --- Peak
8348.40 48.47 25.53 74.00 59.57 35.80 12.67 58.97 124 214 Peak
838,40 47.21 -6.79

54.00 58.31 35.80 12.07 58.97 124 214 Average
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FSK 250Kbps FHSS 250Kbps (Harmonic @ 3m)

LoRa Harmonic @ 3m

ANT FSK 250Kbps FHSS 250Kbps CHO1 902.5MHz

Horizontal Vertical

= 1 ot =24 o

4 A o s AR ot R AT R S B e A e

-
i 5 o = o0
Frequency (MHz) Frequency (MHz)

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

MHz dBuV/m dB dBuV/m dBuV  dB/m B B m deg MHz dBuV/m dB dBuV/m dBuV  dB/m 8 8 cm  deg
Peak L s 2 - o s s 66 w0 - peak L wmseo aan - st ws ot s o resk
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LoRa

Harmonic @ 3m

ANT

FSK 250Kbps FHSS 250Kbps CH26 915MHz

Horizontal

Vertical

Peak

wawe e

oaect
1229
1059
w74
penk 74
7
s
5
: RO PN SO 1
s
saof
179
T o o s 20 oo
P
Over Lintt  Resdintemna Cable Preamp A/Pos T/Pos
Freq Level Line Line Level Factor  Loss Focron Remark
Wiz /e @6 davm o dom @ @ de
275,00 46.05 27.75 .00 63.03 2.5 8.6 57.85 21 106 besk
74500 44,02 9.95 5400 G100 3225 8.6 5705 221 106 Averae
S660.00 43.06 30.98 7400 55.42 .00 564 5500 .- - beck
555,00 4948 24,52 74.00 6076 .80 1203 911 124 225 besk
529500 47,25 6,75 5400 58.53 .86 1203 5.1l 124 225 Averae

Data:2
J oy
1229
1050
Iz
pen 74
704
AvS 54
52
PO U VS NSRS ORI P DRSS POV |
ssofrer T
17
00 700, B 0 7
Froquency (M)
Over Linit ReadAntenna Cable Preamp A/Pos T/Pos
freq Level Limit Line Level Factor Loss Factor Remark
Wiz dBu/m  d8 dBWV/n BN dB/n 0B a8 cm  deg
2745.00 45.14 -28.86 74.00 €2.12 32.25 8.62 57.85 152 214 Peak
2745.00 42.91 -11.69 54.00 59.89 32.25 8.62 57.85 152 214 Average
3660.00 43.84 30.16 74.00 59.20 33.00 9.64 58.00 ---  --- Peak
8235.00 48.95 25.05 74.00 60.23 35.80 12.63 59.11 124 226 Peak
8235.00 46.72 -7.28 54.00 58.00 35.8 12.03 S9.11 120 226 Average
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LoRa Harmonic @ 3m

ANT FSK 250Kbps FHSS 250Kbps CH51 927.5MHz

Horizontal Vertical

N b e s AL 04 b gt
e bbbyt scpia-dis
350) o]
] . - s = :
T e W wR B E e e e EN wR BB w wm
Peak W et o 3o e s

2782.50 45.35 -28.65 74.00 62.36 32.22 8.63 57.86 215 201 Peak
2782.50 43.12 -10.88 54.00 60.13 32.22 8.63 57.86 215 201 Averag:
3710.00 42.9 -31.04 74.00 58.25 33.10 9.61 58.00  ---  --- Peak
8347.50 47.86 -26.14 74.00 58.96 35.89 12.07 58.97 254 124 Peak
347.50 45.63 -8.37 54.00 56.73 35.80 12.07 58.97 254 124 Averag:

2782.50 46.12 -27.88 74.00 63.13 32.22 8.63 57.86 124 250 Peak
2782.50 43.89 -10.11 54.00 60.99 32.22 8.63 57.86 124 250 Averag
3710.00 43.01 -30.99 74.00 58.30 33.10 9.61 58.0 ---  --- Pea
8347.50 48.57 -25.43 74.00 59.67 35.80 12.07 58.97 124 214 Peak
8347.50 46.34 -7.66 54.00 57.44 35.80 12.07 58.97 124 214 Averag

o s W

Sporton International Inc. (ShenzZhen) Page Number : D9 of D18
TEL : +86-755-8637-9589
FAX : +86-755-8637-9595



saroniis. FCC RF Test Report Report No. : FR5N0309D

<30M-1G>
FSK 50Kbps FHSS 50Kbps (LF @ 3m)

LoRa LF @ 3m

ANT FSK 50Kbps FHSS 50Kbps CHO1 902.2 MHz

Horizontal Vertical

-
e e
. A - :
SIS SUSTUSN T
. po
e
1 2 " 2, L esmlrtaen
75f% 175
. ‘
Frequency (MHz) Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

Wiz dBuV/m  dB dBuV/m dBuV  dB/m  dB B cm  deg Wiz dBV/m  dB dBuV/m dBw dB/m  d8 B cm  deg

Peak

125.06 17.32 -26.18 43.50 31.50 16.38 1.14 31.70

1 Peak 1 137.67 17.78 -25.72 43.50 31.68 16.60 1.20 31.70
2 280.26 20.53 -25.47 46.00 31.40 18.93 1.74 31.54 Peak 2 285.11 20.40 -25.60 46.00 31.18 18.99 1.76 31.53
3 s70.02 39.52 - 37.83 20.00 3.09 30.40 Peak 3 902.20109.76 - - 108.47 2913 3.16 31.00
4 902.20 117.92 - 116.63 29.13 3.16 31.00 Peak 4 934 3776 --- - 35.42 30.06 3.21 30.93
5 934.64 45.13 -—- - 42.79 30.66 3.21 30.93 Peak
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LoRa LF @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH65 915 MHz

Horizontal Vertical

A (@BuVim)

o el
| HE e
9 WML\‘”’“ 350/ pw—
4 2 i 1 2 brsalpero
175 n.s“\”»T\’T/
e G W wR R R e e e e w wR s @
Peak L oot 225 B0 6.6 18 217 340 o - pesk L i 2197 15 50 sl el 2.5 % o pesk
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LoRa LF @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH129 927.8 MHz

Horizontal Vertical

ad ) o
I ey I e
350) e 350 st g
R MWWW s WM“WW
m\mw* n.swwﬁ-r*
Peak L e e e o e s 11 1 mase p e s ma s 11 w7
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FSK 150Kbps FHSS 150Kbps (LF @ 3m)

LoRa LF @ 3m

ANT FSK 150Kbps FHSS 150Kbps CHO1 902.4 MHz MHz

Horizontal Vertical

e e wom e om|
. | :
350/ R prosal 350 ~WNJ i
el [P oy
| 2 PRy
s 12 " =
Frequency (MHz) Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Wz dBuV/m dB dBuV/m dBuV  dB/m a8 a8 n deg Mz dBuV/m dB dBuV/m  dBuV  dB/m a8 a8 m  deg
Peak L w1 s s wet doar 15 wr o pesk L 1 a6 66 s s G657 115
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LoRa LF @ 3m

ANT FSK 150Kbps FHSS 150Kbps CH33 915.2 MHz

Horizontal Vertical

A dBuvim) ol (@BuVi
1225 1225
1050 1050
o75) a5
700) 700
PART_14t LoRa| PART_1EE: LORA
525 525 1
- —
359 W/ 359 el
e e
l et — EIMP
mw\jwh_ T’ 14 \/Tw T
20 s 12 w06, 000 0 24 a6 T
Frequency (MHz)

e, 512,
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

e G W wR R R e e e e w wR s @
Peak L s 2090 2200 B0 st wen 235 30 o - pesk L i o a1 s %57 st 223 40
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LoRa LF @ 3m

ANT FSK 150Kbps FHSS 150Kbps CH64 927.6 MHz

Horizontal Vertical

o )

I s e I ey e

e ]

o o o ——
2, st PR By
e WTMM/T 'V.S\M,«,,‘*,WWT
L i i e e W EW wR B B e

Peak L s 7. 26 B0 31 165 115 3170 L i d63 2667 50 .75 1658 100 70 - pesk
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FSK 250Kbps FHSS 250Kbps (LF @ 3m)

LoRa

ANT

FSK 250Kbps FHSS 250Kbps CHO1 902.5 MHz

Horizontal

Vertical

Peak

u.ﬂw¢md""w”'

2| e

waw e

e ol
H Feovtin
~',‘ﬂ,n~,-~y«é“~““*m“““J
(N— z
o G
e s W

Coy 12,
Frequency (MiHz)

Over Limit ReadAntenna Cable Preamp A/Pos T/Po:
Limit Line Level Factor Loss Factor

@ dBuV/m  dBaV  dB/m @B a8 cm  deg
26.59 43.50 30.83 16.58 1.0 31.70  ---  --- Peal
25.32 46.00 31.46 18.99 1.76 31.53  ---
- - 3715 2900 3.10 30.42 - -
- 11436 2914 3.16 31.68  ---  --- Peak
- 40.28 30.09 3.21 30.93 -~ - Peal

aune

Over Limit ReadAntenna
Linit  Line Level Factor

B dBuV/m  dBW  dB/m

-25.90 43.50 31.63 16.50
24,93 46.00 31.38 18.97

- 109.61 29.14
- 37.42 30.09

Coy 12,
Frequency (MiHz)
Cable Preamp AfPos T/Pos

7
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LoRa LF @ 3m

ANT FSK 250Kbps FHSS 250Kbps CH26 915 MHz

Horizontal Vertical

A (@BuVim)

| HE e
35.0| s i \m‘u«\ 35.0/
.- .-
n 2 | 2 s
173 175) M
e G W wR R R e e e e w wR s @
Peak L e anis 2235 B0 s .03 236 3400 o - pesk | nmste a1t a1ss 50 w2 12 220 M o pesk
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LoRa LF @ 3m

ANT FSK 250Kbps FHSS 250Kbps CH51 927.5 MHz

Horizontal Vertical

Data: 1

vata2
J By J oo
1223 122
P
1050 1050
o o
700 700
e earr_t5q Lora
525 52 R
I ey 5 I ey
L 2l
35| e k] 350 PP
e IR
P 2
175\)',,.T»m 'V.SWVT
gz s w2 w05 T o 7 g o o T
reauency ) Frequency (i
Over Linit ReadAntemna Cable Preamp A/Pos T/Pos Over Linit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Facton Remark Freq Level Linit Line Level Factor  Loss Factor Remark
T Wiz @w/e @ dwm dw do/m @ @ cm  deg T Wz G/ B dou/m dow db/m @B a8 cm  deg

Peak

1 31.70 Peak 1 123.12 16.74 -26.76 43.50 30.97 16.34 1.13 31.70
2 277.35 20.55 -25.45 46.00 31.48 18.89 1.73 31.55 Peak 2 282.20 20.28 -25.72 46.00 31.11 18.96 1.75 31.54
3 895.24 4818 - 2.83 29.66 3.15 30.90 3 895.24 38.02 36.71 29.66 3.15 30.9%
4 97.50 11424 - .- 11211 29.87 3.0 30.94 4 927.50 109.51 - 107.38 20.87 3.20 30.94
5 959.26 38.46 .-~  --- 35.64 30.47 3.25 30.90 5 959.26 37.40 o 3458 30.47 3.5 30.90
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Appendix E. Duty Cycle Plots

FSK(FHSS)50kbps
Spectrum |

&)

Ref Level 10.00 dBm

j» Att 20 dB @ SWT 100 ms
SGL

@ RBW 1 MHz
VBW 1 MHz

@ 1Pk Max

0 dBm

mM1[1]

M3a[1]

-4.66 dBm|
0.000000 s

-10 dBm

-20 dém

-4.65 dBh)]
47.101 ms|

-30 dém

-40 dBm

-50 dém

-60 dém fiort

-70 dBm

-80 dBm

CF 902.2 MHz 691 pts

10.0 ms/

Marker

Type | Ref | Trc | X-value | Y-value |

Function

M1 1 00s
42.609 ms
47.101 ms

52.899 ms

-4.66 dBm
-0.01 de
-4.65 dBm
-0.01 dB

p2| Mi| 1
M3 1|
D4| M3 1

Function Result |

1

Note:

Ready

1. Duty cycle = on time/100 milliseconds = 95.51 %

2. Duty cycle correction factor = 20*log(Duty cycle) = -0.40 dB

FSK(FHSS)150kbps

Spectrum I

&)

Ref Level 10.00 dBm

jo Att 20 dB @ SWT 100 ms
SGL

@ RBW 1 MHz
VBW 1 MHz

@ 1Pk Max

0 dem 3

D8[1]

)

0.06 dB|

o M7 14.348 mg)

-10 dém

WITIT

-20 dém

=9.J9 dBiT
0.000000 s

-30 dBm

-40 dBm

-50 dBm

-60 dBr

-70 dém

-80 dém

CF 902.2 MHz 691 pts

10.0 ms/

Marker

Type | Ref | Trc | X-value | Y-value |

Function

M1 1
D2, M1
M3
D4
MS
D6, MS
M7

D8, M7

0.0s
23.478 ms
27.971 ms
24.348 ms
56.812 ms
24.348 ms
85.652 ms
14.348 ms

-5.39 dBm |
0.01d8
-5.39 dém
-0.14 dB
-5.39 dBm
0.01d8 |
-5.41 dBm
0.06 dB

M3

e

Function Result |

)0

Note:

1. Duty cycle = on time/100 milliseconds = 86.52 %

Ready

2. Duty cycle correction factor = 20*log(Duty cycle) = -1.26 dB
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TEL : +86-755-8637-9589
FAX : +86-755-8637-9595

Page Number

: E1of E2



samranas. FCC RF Test Report Report No. : FR5N0309D

FSK(FHSS)250kbps-Plot 1

Spectrum | ué“
Ref Level 10.00 d&m @ RBW 1 MHz
jo Att 20 dB & SWT 100 ms VBW 1 MHz
SGL
@ 1Pk Max
D12[1] 0.03 dB|
0 dBm e T T 19 Vid871 ms
3 b2 M3 ge MS L4 i pagay 08 M D10 [""fq o
A [ 0.900000 s
-40 dBm
-60 deém —_— —
-80 dBm
CF 902.5 MHz 691 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |‘;
M1 1 00s -9.75 dBm
D2, ™M1 1 11.449 ms -0.51 dB
M3 | 1 15.797 ms -9.75 dBm
D4 M3 1 14.638 ms | _0.01dB |
MS Ji 34.783 ms | -10.31 dBm
D6 MS 1 14.638 ms | 0.56 dB
M7 1 53.913 ms -9.74 dBm
D8 M7 5 14.638 ms -0.00 d8
M9 1 72.899 ms -9.78 dBm
D10, ™9 1 14.638 ms 0.03 dB
Y
‘I J Ready 4

FSK(FHSS)250kbps-Plot 2

Spectrum I u%:

Ref Level 10.00 dBm @ RBW 1 MHz
jo Att 20 dB @ SWT 100 ms VBW 1 MHz
SGL
@ 1Pk Max
D12[1] 0.03 dB|
dBm -; = T MEP71
2 2l 43 -
20 dBm 0.900000 s
-40 dBm
60 dBM—{ koo —
-80 dBm
CF 902.5 MHz 691 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result M
M3 | 1] 15.797 ms -9.75 dBm |
D4 M3 1 14.638 ms | 0.01dB |
MS 1] 34.783 ms -10.31 dBm
D6| Ms| 1] 14.638 ms 0.56 d8 |
M7 1| 53.913 ms -9.74 dBm N
D8 M7 I 14.638 ms -0.00 dB 1=
M9 1 72.899 ms -9.78 dBm
pio| Mo 1 14.638 ms 0.03 de ‘
M11] 1] 92.609 ms -9.74 dBm |
D12| M11 1 7.391 ms 0.03 dB I;
L U ] Ready  WNANNNNAD W6 y
Note:

1. Duty cycle = on time/100 milliseconds = 77.39 %
2. Duty cycle correction factor = 20*log(Duty cycle) = -2.23 dB
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