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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.
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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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 B&C.

3.8.7 Duty cycle

Please refer to Appendix D.
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3.9 Antenna Requirements
3.9.1 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.

3.9.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.9.3 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;?etion Test Date Due Date Remark
i?}iﬁ;rz“;‘ R&S FSV40 101078 | 10Hz~40GHz | Apr. 02, 2025 | Nov. 06, 2025 | Apr. 01, 2026 ?Toljl‘gi‘cst;‘;
P“'Séeer'?grwer Anritsu MA2411B | 1339473 | 30MHz~40GHz | Dec. 25, 2024 | Nov. 06, 2025 | Dec. 24, 2025 (CTol_’I‘gfcst‘;‘;
Power Meter Anritsu ML2495A | 1218010 B:r?g"v\'l?'jth Oct. 13, 2025 | Nov. 06, 2025 | Oct. 12, 2026 ?ro;gijcst%j
Attenuatore | Woken Tech | WK0602-10 4 10dB Jan. 13, 2025 | Nov. 06, 2025 | Jan. 12, 2026 (CToﬁngSt‘;‘)j
Re'i';i/gfgftSA KEYSIGHT N9O038A MY5§§500 20Hz~8.4GHz | Apr. 02, 2025 %%\2.0116,22002; Apr. 01, 2026 (o?gﬂgg?gz)
E;(nAaISyiggf" KEYSIGHT | NootoB  |MYS207H | 10kHz-44GHz | Apr. 02, 2025 ,\IlDoevc'.O:I:_Lé,ZZO()ZZBg Apr. 01, 2026 (o?gﬂgg?ga
Loop Antenna R&S HFH2-Z2E | 101141 | 9kHz-30MHz | Dec. 28, 2024 |'( 2 Ol 285 Dec. 27, 2025 (oggﬂgg‘_’gz)
Bilog Antenna TeseQ CBL6112D 35408 | 30MHz-2GHz | Aug. 19, 2025 I\IIDOe\IC..Ollé’22002255~ Aug. 18, 2026 (oggﬂgg?gz)
gﬁt‘dﬂiﬁi‘;ﬁﬂg ETS-Lindgren | Burgeon-3117 | 00240107 | 1GHz~18GHz | Jul. 13, 2025 '\é)oe‘g_olléyzzogg Jul. 12, 2026 (Oggﬂgg?gz)
HF Amplifier MITEQ TTA18é0'35'H 1871923 | 18GHz~40GHz | Jul. 03, 2025 '\é)oe‘g_olléyzzogg Jul. 02, 2026 (Og‘gﬂggf’gz)
SHF-EHF Horn | com-power AH-840 101071 | 18Ghz-40GHz | Apr. 03, 2025 ,\IlDoevc'.O:I:_Lé,ZZO()ZZBg Apr. 02, 2027 (o?gﬂgg?ga
Amplifier  |EM Electronics| ~ EM330 060756 | _DiHZ | Apr. 02, 2025 ’\IlDoev(-:.OJ:_Lé,ZZOOZZSSN Apr. 01, 2026 (oggﬂgg‘_’gz)
HF Amplifier MITEQ |/t a0t | 1943528 | 1GHz~18GHz | Oct. 13, 2025 ’\é)oe‘g_olléyzzogg Oct. 12, 2026 (o?gﬁ:gg?ga
HF Amplifier Keysight 83017A MY553727O3 5OOMHHZ;26'5G Apr. 02, 2025 '\é)oe‘g_olléyzzogg Apr. 01, 2026 (Oggﬂgg?gz)
AS power Chroma s1601 (016979002 N/A Oct. 17, 2025 | O 20801 oct. 16, 2026 (Oggﬂggf’snz)
Turn Table EM EM1000 N/A | 0~360 degree NCR [T O Sse|  NCR (oggﬂgg?sna
Antenna Mast EM EM1000 N/A 1m~4m NCR %%\g.ollé,zzoozzsg NCR (Oggﬂggf’snz)
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 Item Uncertainty
Conducted Spurious Emission & Bandedge +1.34 dB
Occupied Channel Bandwidth +0.012 MHz
Conducted Power +1.34dB
Conducted Power Spectral Density +1.32 dB
Frequency +1.3 Hz

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

Test Engineer: Sam Zheng Temperature: 20~26 °C
Test Date: 2025/11/6 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 1 902.2 0.105 0.500 0.102 0.200 0.1054 Pass
FSK |50Kbps| 1 65 915 0.108 0.500 0.105 0.200 0.1080 Pass
FSK |50Kbps| 1 129 | 927.8 0.108 0.500 0.105 0.200 0.1077 Pass
TEST RESULTS DATA
Dwell Time
Hopping Hops Over Package . .
Mod. |Channel Number| Occupancy Transfer Dwzesllel';me Izlsrzg)s Pass/Fail
Rate Time(hops) Time (msec)
FSK 129 1.00 381.76 0.382 0.4 Pass
TEST RESULTS DATA
Peak Power Table
EIRP EIRP
mode Freq. NTX Peak Power Power Power Limit DG Power Power Test
(MHz) (dBm) Setting (dBm) (dBi) Limit Result
(dBm)
(dBm)
902.2 | 1 20.32 22.00 30.00 -0.55 19.77 36 Pass
FSK 915 1 20.11 22.00 30.00 -0.55 19.56 36 Pass
9278 | 1 19.83 22.00 30.00 -0.55 19.28 36 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) Feestirell
129 > 50 Pass
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FSK-FHSS-150Kbps

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 0.171 0.500 0.156 0.401 0.1714 Pass
FSK | 150Kbps| 1 915.2 0.177 0.500 0.158 0.401 0.1773 Pass
FSK | 150Kbps| 1 927.6 0.172 0.500 0.156 0.401 0.1722 Pass
TEST RESULTS DATA
Dwell Time
Hopping Channel Hops Over Package ’ .
Mod. Number Occupancy Transfer Dw(eslle'(l:';me Izlsrzg)s Pass/Fail
Rate Time(hops) Time (msec)
FSK 64 1.00 369.76 0.370 0.4 Pass
TEST RESULTS DATA
Peak Power Table
EIRP EIRP
mode Freq. NTX Peak Power Power Power Limit DG Power Power Test
(MHz) (dBm) Setting (dBm) (dBi) Limit Result
(dBm)
(dBm)
902.4 1 20.31 22.00 30.00 -0.55 19.76 36 Pass
FSK 915.2 1 20.13 22.00 30.00 -0.55 19.58 36 Pass
927.6 1 19.83 22.00 30.00 -0.55 19.28 36 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits )
(Channel) (Channel) FEEIA]
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 0.262 0.500 0.251 0.499 0.2619 Pass
FSK | 250Kbps| 1 915 0.266 0.500 0.252 0.499 0.2663 Pass
FSK | 250Kbps| 1 927.5 0.264 0.500 0.253 0.499 0.2641 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 1.00 376.76 0.377 0.4 Pass
TEST RESULTS DATA
Peak Power Table
EIRP EIRP
mode Freq. NTX Peak Power Power Power Limit DG Power Power Test
(MHz) (dBm) Setting (dBm) (dBi) Limit Result
(dBm)
(dBm)
902.5 1 20.31 22.00 30.00 -0.55 19.76 36 Pass
FSK 915 1 20.13 22.00 30.00 -0.55 19.58 36 Pass
927.5 1 19.92 22.00 30.00 -0.55 19.37 36 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits )
(Channel) (Channel) FEEIA]
51 > 50 Pass
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Appendix B. 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)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
1804.4 43.9 -32.62 76.52 64.53 30.63 6.64 57.9 - - P H

2706.6 47.72 -26.28 74 64.65 32.3 8.61 57.84 | 102 54 P H

2706.6 47.32 -6.68 54 64.25 323 8.61 57.84 | 102 54 A H

3608.8 42.34 -31.66 74 57.77 32.9 9.67 58 - - P H

902.2MHz

1804.4 42.51 -44.21 86.72 63.14 30.63 6.64 57.9 - - P \%

2706.6 46.72 -27.28 74 63.65 32.3 8.61 57.84 | 124 32 P \Y,

2706.6 46.32 -7.68 54 63.25 32.3 8.61 57.84 | 124 32 A \%

3608.8 42.77 -31.23 74 58.2 32.9 9.67 58 - - P \Y,
1830 46.15 -31.25 77.4 66.56 30.77 6.72 57.9 - - P H
2745 47.78 -26.22 74 64.76 32.25 8.62 57.85 150 203 P H
2745 47.38 -6.62 54 64.36 32.25 8.62 57.85 150 203 A H
3660 43.45 -30.55 74 58.81 33 9.64 58 - - P H

915MHz

1830 45.08 -41.9 86.98 65.49 30.77 6.72 57.9 - - P \Y,
2745 45.67 -28.33 74 62.65 32.25 8.62 57.85 102 45 P \%
2745 45.27 -8.73 54 62.25 32.25 8.62 57.85 102 45 A V
3660 42.94 -31.06 74 58.3 33 9.64 58 - - P \%

2783.4 46.64 -27.36 74 63.65 32.22 8.63 57.86 124 52 P H

2783.4 46.24 -7.76 54 63.25 32.22 8.63 57.86 124 52 A H
3711.2 42.38 -31.62 74 57.67 331 9.61 58 - - P H

927.8MHz

2783.4 45.3 -28.7 74 62.31 32.22 8.63 57.86 100 85 P V

2783.4 44.9 -9.1 54 61.91 32.22 8.63 57.86 100 85 A \%
3711.2 43.98 -30.02 74 59.27 331 9.61 58 - - P V

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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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)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
1804.8 46.2 -32.87 79.07 66.83 30.63 6.64 57.9 - - P H
2707.2 47.71 -26.29 74 64.66 32.28 8.61 57.84 | 154 62 P H
2707.2 46.44 -7.56 54 63.39 32.28 8.61 57.84 | 154 62 A H
3609.6 43.33 -30.67 74 58.76 32.9 9.67 58 - - P H
902.4MHz
1804.8 44.68 -41.62 86.3 65.31 30.63 6.64 57.9 - - P \%
2707.2 45.65 -28.35 74 62.6 32.28 8.61 57.84 12 75 P \Y,
2707.2 44.38 -9.62 54 61.33 32.28 8.61 57.84 12 75 A \%
3609.6 42.28 -31.72 74 57.71 32.9 9.67 58 - - P \Y,
1830.4 46.35 -32.07 78.42 66.76 30.77 6.72 57.9 - - P H
2745.6 48.25 -25.75 74 65.23 32.25 8.62 57.85 124 65 P H
2745.6 46.98 -7.02 54 63.96 32.25 8.62 57.85 124 65 A H
3660.8 42.58 -31.42 74 57.94 33 9.64 58 - - P H
915.2MHz
1830.4 44.07 -41.93 86 64.48 30.77 6.72 57.9 - - P \Y,
2745.6 45.67 -28.33 74 62.65 32.25 8.62 57.85 125 62 P \%
2745.6 44.4 -9.6 54 61.38 32.25 8.62 57.85 125 62 A \Y,
3660.8 42.39 -31.61 74 57.75 33 9.64 58 - - P \%
1855.2 47.34 -37 84.34 67.33 31.03 6.88 57.9 - - P H
2782.8 47.64 -26.36 74 64.65 32.22 8.63 57.86 152 85 P H
2782.8 46.37 -7.63 54 63.38 32.22 8.63 57.86 152 85 A H
3710.4 45.01 -28.99 74 60.3 331 9.61 58 - - P H
927.6MHz
1855.2 44.48 -43.91 88.39 64.47 31.03 6.88 57.9 - - P \%
2782.8 45.64 -28.36 74 62.65 32.22 8.63 57.86 145 96 P V
2782.8 44.37 -9.63 54 61.38 32.22 8.63 57.86 145 96 A V
3710.4 42.48 -31.52 74 57.77 331 9.61 58 - - P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
Sporton International Inc. (ShenzZhen) Page Number : B2 of B6
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saranas. FCC RF Test Report

Report No. : FR5N0304D

FSK 250K (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)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
1805 48.55 -29.13 77.68 69.18 30.63 6.64 57.9 - - P H
2707.5 49.84 -24.16 74 66.79 32.28 8.61 57.84 | 261 51 P H
2707.5 47.6 -6.4 54 64.55 32.28 8.61 57.84 | 261 51 A H
3610 43.09 -30.91 74 58.5 32.93 9.66 58 - - P H
902.5MHz
1805 46.7 -39.58 86.28 67.33 30.63 6.64 57.9 - - P \%
2707.5 47.71 -26.29 74 64.66 32.28 8.61 57.84 | 165 85 P \Y,
2707.5 45.47 -8.53 54 62.42 32.28 8.61 57.84 | 165 85 A \%
3610 42.71 -31.29 74 58.12 32.93 9.66 58 - - P \Y,
1830 49.01 -29.43 78.44 69.42 30.77 6.72 57.9 - - P H
2745 48.98 -25.02 74 65.96 32.25 8.62 57.85 125 62 P H
2745 46.74 -7.26 54 63.72 32.25 8.62 57.85 125 62 A H
3660 43.62 -30.38 74 58.98 33 9.64 58 - - P H
915.0MHz
1830 44.95 -41.13 86.08 65.36 30.77 6.72 57.9 - - P \Y,
2745 46.67 -27.33 74 63.65 32.25 8.62 57.85 | 245 65 P \%
2745 44.43 -9.57 54 61.41 32.25 8.62 57.85 | 245 65 A \Y,
3660 42.46 -31.54 74 57.82 33 9.64 58 - - P \%
1855 47.15 -32.18 79.33 67.14 31.03 6.88 57.9 - - P H
27825 48.74 -25.26 74 65.75 32.22 8.63 57.86 125 36 P H
27825 46.5 -7.5 54 63.51 32.22 8.63 57.86 125 36 A H
3710 44.86 -29.14 74 60.15 331 9.61 58 - - P H
927.5MHz
1855 47.95 -40.52 88.47 67.94 31.03 6.88 57.9 - - P \%
27825 47.64 -26.36 74 64.65 32.22 8.63 57.86 | 245 32 P V
27825 45.4 -8.6 54 62.41 32.22 8.63 57.86 | 245 32 A V
3710 42.98 -31.02 74 58.27 331 9.61 58 - - P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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saranas. FCC RF Test Report

Report No. : FR5N0304D

<30M-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/im)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
134.76 21.41 -22.09 43.5 36.11 17.96 2.24 34.9 - - P H
284.14 23.94 -22.06 46 36.59 18.93 3.15 34.73 - - P H
* 902.2 96.52 96.96 29.14 4.42 34 - - P H
902.2MHz
132.82 21.19 -22.31 43.5 36.06 17.8 2.23 34.9 - - P \%
285.11 23.72 -22.28 46 36.34 18.96 3.15 34.73 - - P \%
* 902.2 106.72 107.16 29.14 4.42 34 - - P \Y,
132.82 21.62 -21.88 43.5 36.45 17.84 2.23 34.9 - - P H
283.17 23.04 -22.96 46 35.81 18.83 3.14 34.74 - - P H
* 915 97.4 97.61 29.34 4.45 34 - - P H
915MHz
136.7 21.25 -22.25 43.5 35.83 18.07 2.25 34.9 - - P \Y,
281.23 23.12 -22.88 46 35.95 18.77 3.14 34.74 - - P \Y,
* 915 106.98 107.19 29.34 4.45 34 - - P \%
133.79 21.27 -22.23 43.5 36.06 17.88 2.23 34.9 - - P H
276.38 24.1 -21.9 46 37.07 18.66 3.12 34.75 - - P H
* 927.8 99.43 99.19 29.77 4.47 34 - - P H
927.8MHz
128.94 21.39 -22.11 43.5 36.62 17.47 2.2 34.9 - - P \%
285.11 23.32 -22.68 46 35.94 18.96 3.15 34.73 - - P \%
* 927.8 108.72 108.48 29.77 4.47 34 - - P \Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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saranas. FCC RF Test Report

Report No. : FR5N0304D

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/im)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
137.67 21.52 -21.98 43.5 35.96 18.2 2.26 34.9 - - P H
279.29 23.34 -22.66 46 36.19 18.76 3.13 34.74 - - P H
* 902.4 99.07 99.51 29.14 4.42 34 - - P H
902.4MHz
134.76 22.05 -21.45 43.5 36.75 17.96 2.24 34.9 - - P \%
284.14 23.41 -22.59 46 36.06 18.93 3.15 34.73 - - P \%
* 902.4 106.3 106.74 29.14 4.42 34 - - P \Y,
135.73 21.47 -22.03 43.5 36.11 18.01 2.25 34.9 - - P H
274.44 23.3 -22.7 46 36.39 18.55 3.1 34.75 - - P H
* 915.2 98.42 98.63 29.34 4.45 34 - - P H
915.2MHz
137.67 21.38 -22.12 43.5 35.89 18.13 2.26 34.9 - - P \Y,
282.2 22.56 -23.44 46 35.36 18.8 3.14 34.74 - - P \Y,
* 915.2 106 106.21 29.34 4.45 34 - - P \%
136.7 21.92 -21.58 43.5 36.45 18.12 2.25 34.9 - - P H
280.26 23.39 -22.61 46 36.21 18.79 3.13 34.74 - - P H
927.6 104.34 104.13 29.74 4.47 34 - - P H
927.6MHz
130.88 21.88 -21.62 43.5 36.92 17.64 2.22 34.9 - - P \%
275.41 24.15 -21.85 46 37.17 18.62 3.1 34.75 - - P \%
* 927.6 108.39 108.18 29.74 4.47 34 - - P \Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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saranas. FCC RF Test Report

Report No. : FR5N0304D

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/im)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(H/V)
128.94 21.43 -22.07 43.5 36.66 17.47 2.2 34.9 - - P H
280.26 23.22 -22.78 46 36.04 18.79 3.13 34.74 - - P H
* 902.5 97.68 98.12 29.14 4.42 34 - - P H
902.5MHz
133.79 21.23 -22.27 43.5 36.02 17.88 2.23 34.9 - - P \%
282.2 23.56 -22.44 46 36.3 18.86 3.14 34.74 - - P \%
* 902.5 106.28 106.72 29.14 4.42 34 - - P \Y,
132.82 22 -21.5 43.5 36.83 17.84 2.23 34.9 - - P H
273.47 23.61 -22.39 46 36.74 18.52 3.1 34.75 - - P H
* 915 98.44 98.65 29.34 4.45 34 - - P H
915MHz
134.76 21.11 -22.39 43.5 35.81 17.96 2.24 34.9 - - P \Y,
279.29 22.99 -23.01 46 35.89 18.71 3.13 34.74 - - P \Y,
* 915 106.08 106.29 29.34 4.45 34 - - P \%
133.79 21.48 -22.02 43.5 36.27 17.88 2.23 34.9 - - P H
266.68 23.63 -22.37 46 36.99 18.32 3.08 34.76 - - P H
* 927.5 99.33 99.12 29.74 4.47 34 - - P H
927.5MHz
137.67 21.83 -21.67 43.5 36.27 18.2 2.26 34.9 - - P \%
256.98 23.92 -22.08 46 37.68 17.98 3.04 34.78 - - P \%
* 927.5 108.47 108.26 29.74 4.47 34 - - P \Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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saranas. FCC RF Test Report Report No. : FR5N0304D

Appendix C. Radiated Spurious Emission Plots

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

LoRa Harmonic @ 3m

ANT FSK 50Kbps FHSS 50Kbps CHO1 902.2 MHz

Horizontal Vertical

2600, 600, 3 5200, 00 000 2800, 4500,
e

Data:
Buvim)

1225 1225
1050
a7 o

pEAK 74 EAK

700

6 54 AvG 54

52 52 pyvows|
i T e
oo 1 il B A
350/M 350)
175 175
000
wency (MHz)

Over Limit Cable Preamp A/Pos T/Pos Over Limit
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 amees e s s 6 o0 " L e o o es s st s ek
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LoRa Harmonic @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH65 915 MHz

Horizontal Vertical

A At A AP 1 2 [P PR S |
T e W wR B E e e W EW wR B B e
Peak L wme dess o sess .77 67 smse ek L s w508 o esas 77 67 590 pesk
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LoRa Harmonic @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH129 927.8 MHz

Horizontal Vertical

Data: 1

oz
ST U g A P YO S B o e
35.0] Js,nM
e R ER BB e T A R
Peak L e st 2736 e .65 22 8¢ ses e 5 ek 1 s w0 070 e @1 mar 6 snes 105 renk

3 3711.20 42.38 -31.62 74.60 57.67 33.10 9.61 58.60 3 3711.20 43.98 -30.02 74.80 59.27 33.16 9.61 58.00 - Peak
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FSK 150Kbps FHSS 150Kbps (Harmonic @ 3m)

LoRa Harmonic @ 3m

ANT FSK 150Kbps FHSS 150Kbps CHO1 902.4 MHz

Horizontal Vertical

= 1 istber] = N it
R e
Frequency (MHz) Frequency (MHz)
Over 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 w0 - o e s 66 w0 o peak L e anss - e ws ot s o ek
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LoRa Harmonic @ 3m

ANT FSK 150Kbps FHSS 150Kbps CH33 915.2 MHz

Horizontal Vertical

Data: 1 Data: 2

s oBuvm 2o
1224 1224
1054 1054
o) 074
vea 74 e 74
7o) 70d
ave 54 v 54
5 52
NN Y UV A O F T W R D) F SO v T o |
350} 35,00t
174 14
T oo i 200 o T 70 i 0 7
reauency iz reauency (i)
Over Linit  Resdintenna Cable Presmp A/Pos T/Pos Over Linit Resdinterna Cable Preamp A/Pos T/Pos
freq Level Linit Line Level Facton  Loss Factor Remark freq Level Limit Line Level Facton  Loss Factor Remark
T Wi G/ @ dwm @ dom @ @ de T Wz dove b Ga/m oW dom @ @ cm  deg

Peak

1830.40 46.35 - - 66.76 30.77 6.72 - -- Peak
2745.60 48.25 -25.75 74.00 65.23 32.25 8.62 57.85 124 65 Peak
2745.60 46.98 -7.02 54.00 63.95 32.25 8.62 57.85 124 65 Averag
3660.80 42.58 -31.42 74.00 57.94 33.00 9 .

1830.40 44.07 -~ - 64.48 30.77 6.72 57.99  ---  --- Peak
2745.60 45.67 -28.33 74.00 62.65 32.25 8.62 57.85 125 62 Peak
2745.60 44.40 -9.60 54.00 61.38 32.25 8.62 57.85 125 62 Averag:
3660.80 42.39 -31.61 74.00 57.75 33.00 9.64 58.00 -

Buwme
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LoRa Harmonic @ 3m

ANT FSK 150Kbps FHSS 150Kbps CH64 927.6 MHz

Horizontal Vertical

o2 4 2 |
s N ST P SRS AP
m—— o vttt 1
mfw/ 350) l
T e W wR B E e e W EW wR B B e
Peak s e e s e sos5.20 as.10 a6 0 o pesk

2782.80 45.64 -28.36 74.00 62.65 32.22 8.63 57.86 145 96 Peak
2782.80 44.37 -9.63 54.60 61.38 32.22 8.63 57.86 145 96 Averag:
3710.40 42.48 -31.52 74.00 57.77 33.10 9.6l 58.00 -

2782.80 47.64 -26.35 74.00 64.65 32.22 8.63 57.86 152 85 Peak
2782.80 46.37 -7.63 54.00 63.38 32.22 8.63 57.85 152 85 Averag
3710.40 45.01 -28.99 74.00 60.30 33.10 9.61 58.00  ---

Buwme
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FSK 250Kbps FHSS 250Kbps (Harmonic @ 3m)

LoRa Harmonic @ 3m

ANT FSK 250Kbps FHSS 250Kbps CHO1 902.5 MHz

Horizontal Vertical

T e At b e anen i
P
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 amsn 55 - a8 s 66 m90 - peak L s w60 o o B et e ek
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LoRa Harmonic @ 3m

ANT FSK 250Kbps FHSS 250Kbps CH26 915 MHz

Horizontal Vertical

Data: 1 Data: 2

b o H 3 S B s I
3507w 350 i
L i i e e W EW wR B B e
Peak L wmew st e 77 67 smse ek 1 e wos
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LoRa

Harmonic @ 3m

ANT

FSK 250Kbps FHSS 250Kbps CH51 927.5 MHz

Horizontal

Vertical

Peak

Buwme

Data: 1

) @Buvimy
1224
1050
a15|
penK 74
700
a6 54
52
ROV RIS
ssof ]
17
%00 7 oo G o0
Frequency (MHs)
Over Linit ReadAntenna Cable Preamp A/Pos T/Pos
freq Level Limit Line Level Factor Loss Factor Remark
T Wz dow/m @b dav/m o d/m 8 @5 cm  dee
1855.00 47.15 - - 67.14 31.03 6.8 57.90 - - pesk
2782.50 48.74 -25.26 74.00 65.75 32.22 8.63 57.86 125 36 Pesk
2782.50 46.50 -7.50 54.00 63.51 32.22 8.63 57.86 125 36 Average
3710.00 44.86 -29.14 74.00 60.15 3310 9.61 58.00 -

Data: 2
1 a8y
1225
1050
o75)
PEAK 74
700)
AVG 54
52
T S T L St s
IR
75
000 2800 400, 8200, 7
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

Freq Level Limit

Wiz dBuwV/m  dB

1855.00 47.95
2782.50 47.64 -26.36
2782.50 45.40 -8.60
3710.00 42.98 -31.02

Line Level Factor Loss Factor Remark

dBuV/m ~ dBW dB/m  d8  dB  cm deg

- 67.94 31.03 6.8 57.90  ---  --- Peak
74.00 64.65 32.22 8.63 57.86 245 32 Peak

54.60 62.41 32.22 8.63 57.86 245 32 Averag:
78.00 58.27 33.10 9.61 58.00 -
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SPORTON LAB.

FCC RF Test Report

Report No. : FR5N0304D

<30M-1G>

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

LoRa

LF @ 3m

ANT

FSK 50Kbps FHSS 50Kbps CHO1 902.2 MHz

Horizontal

Vertical

WAz dBuV/m

Peak .

134.76 21.41 -22.69 43.50 36.11 17.95 2.24 34.99
2 288.14 23.94 -22.06 46.00 36.59 18.93 3.15 34.73

3 902.20 96.52 - - 9.96 20.14 4.42 34.00

Data: 1

el (9BuVim)
1225
o7

PART_1C_LORA|

525

-
350) MMMW

h 2

175 \.xr‘w

0 24 e 612, 06 1000

Frequency (MiHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark

B dBuV/m B dB/m B dB

1
2
3

Data:2
1 (@Buvim)
1225
o5
700
PART_tfic_LORA
525
-
= PRIy
L 2, s
"5MT\MT
o0 2, . o1z w06, 000
Frequency (WHa)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
Wz dB.V/m  dB dBuV/m dBuV dB/m B dB  cm deg
132.82 21.19 -22.31 43.50 36.06 17.80 2.23 34.99 --- - Peak
285.11 23.72 -22.28 46.00 36.34 18.96 3.15 34.73  ---  --- Peak
962.20 106.72 ------ ~=--- 107.16 29.14 4.42 34.00  ---  --- Peak

Sporton International Inc. (ShenzZhen)
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LoRa LF @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH65 915 MHz

Horizontal Vertical

A (@Buvim)

1225

1225
1050 1050
875 o
700 700

PART_1EF_LORA
525 =

Lo
— i
350 SN RO N 350 o e
R

i 2, A 2 s
. s“““wrb“"’”ﬂ“ n.s”‘\w*"”“ "“"'T

e, 12,
Frequency (MHz)

Fm 12 a06. 7
Frequency (MHz)

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

Freq Level Limit Line Level Factor Loss Factor Remark

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark

Peak L i e i s s st 22

2 283.170 23.04 -22.95 46.00 35.81 18.83 3.14 34.74
3 915.000 97.40 ---  --- 97.61 29.34 4.45 34.00

1 136.700 21.25 -22.25 43.50 35.83 18.97 2.25 34.9
2 281.239 23.12 -22.88 46.00 35.95 18.77 3.14 34.74
3 915.000 106.98 ---  --- 107.19 29.34 4.45 34.00
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LoRa LF @ 3m

ANT FSK 50Kbps FHSS 50Kbps CH129 927.8 MHz

Horizontal Vertical

oust oz
ou)
T B ey
o, S e
350/ A " T 350 vaw
p— .
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FSK 150Kbps FHSS 150Kbps (LF @ 3m)

LoRa MHz LF @ 3m

ANT FSK 150Kbps FHSS 150Kbps CHO1 902.4 MHz

Horizontal Vertical

ot oz
ot e com ot e tom)
o) g
L |
389 IR | 350 P it
it
2 e’ b 2, il
"\\ﬂw1 ")
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 B 8 n deg
Peak L i o ot e s B0 25 Mo o ek L was snes avas anse w75 1755 2.8 W

3 902.40 99.07 ------ ------ 99.51 20.14 4.42 34.0  ---  --- Peak 3 902.40 106.39 -—----- - 106.74 29.14 4.42 34.00
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LoRa MHz LF @ 3m

ANT FSK 150Kbps FHSS 150Kbps CH33 915.2 MHz

Horizontal Vertical

) @Bovm) At
1225 122
1054 1054
a1 ors
704 709

oaRT_1ef LoRa easr_1ef Lowa
525 524 A

[ L I
s50) e 350
e
K P p— . | oo o
" SW " Sﬁ\ﬁrw Wr
21 s w2 w05 T 0 7 w06 g
requency (i)

Fm 12
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark

Freq Level Limit Line Level Factor Loss Factor Remark

Peak L s a4 e s i e 205 %

2 274.440 23.30 -22.70 46.00 36.39 18.55 3.1 34.75
3 915.200 98.42 .- .. 98.63 29.34 4.45 34.00

1 137.672 21.38 -22.12 43.50 35.89 18.13 2.26 34.9
2 282.200 22.56 -23.44 46.00 35.36 18.80 3.14 34.74
3 915.200106.60 ---  --- 106.21 29.34 4.45 34.00
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LoRa LF @ 3m

ANT FSK 150Kbps FHSS 150Kbps CH64 927.6 MHz

Horizontal Vertical

ot oz

)

— B IR—. - e
[
™ 2 MW 350 5 WMMW
I [

7 \“T‘ww‘j '7-5)\—T\"/T

T W EE BB e s e W wR B a
Peak L s ate s s0 65 G2 235 365 L e o ole e 9 st 222 M ek

3 927.60 104.34 ------ ------ 104.13 29.74 4.47 34.00 3 927.60 108.39 ----—- - 108.18 29.74 4.47 34.00 — --- Peak
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FSK 250Kbps FHSS 250Kbps (LF @ 3m)

LoRa LF @ 3m

ANT FSK 250Kbps FHSS 250Kbps CHO1 902.5 MHz

Horizontal Vertical

ot oz
ot e com ot e tom)
L |
I N - ]
i 2, punimmriset L 2
”5%]”-_., »T 175"\”’TW
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 B 8 n deg
Peak L et e 7 a0 s 747 20 Mo o ek L i o anse w7 2w .
e Domman T e
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LoRa LF @ 3m

ANT FSK 250Kbps FHSS 250Kbps CH26 915 MHz

Horizontal Vertical

A (@Buvim)

At
1225 122
1054 1054
a1 ors
704 709
onrt_1ef- Lowa ear_f: Lo
525 524 A
[ Iy
350 e i 350 e
1 2 L 2 b bn
5] 75 vrw,AT““
21 s w2 w05 T 0 7 e 2 w06 g
requency (i) Frequency (M)
Over Linit ReadAntenna Cable Preamp A/Pos T/Pos Over Linit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Linit Line Level Factor Loss Factor Remark freq Level Linit Line Level Factor Loss Factor Renark

Peak L i e s s w8t 223 %

2 273.470 23.61 -22.39 46.00 36.74 18.52 3.10 34.75
3 915.000 98.44 ---  --- 98.65 29.34 4.45 34.00

1 134.760 21.11 -22.39 43.50 35.81 17.96 2.24 34.99  ---  --- Peak
2 279.290 22.99 -23.01 46.00 35.89 18.71 3.13 34.74 - -
3 915.000 106.68 ---  --- 106.29 29.34 4.45 34.00
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LoRa LF @ 3m

ANT FSK 250Kbps FHSS 250Kbps CH51 927.5 MHz

Horizontal Vertical

ot oz
T B ey
v N I
: | e
| i .
ns““\,»'r‘”‘r"—“ 11.5"“‘«.»-”"“*/"}
L Tl B i s e W wR B a
Peak L s ot s G0 3627 1 233 300 L e s oter e .07 B0 206 M - vesk
3 927.50 99.33 —--oon —ooooo 99.12 29.74 4.47 34.00 3 927.50 108.47 ------ ----=- 108.26 29.74 4.47 34.0  ---  --- Peak
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Appendix D. Duty Cycle Plots

FSK(FHSS)50kbps

Spectrum |

(=)

Ref Level 10.00 dBm

SGL

fo Att 20 dB & SWT 100 ms

@ RBW 1 MHz

VBW 1 MHz

® 1Pk Max

0 dBm

D4[1]

————
-10 dém

M1[1]

-20 dem

-0.05 dB
51.304 ms
5.83 dBrh)

0.000000

-30 dém

-40 dem

-50 de|

-60 dém

-70 dem

-80 dém

CF 902.2 MHz

691 pts

10.0 ms/

Marker

X-value

Y-value

Function

Function Result |

Type | Ref | Trc |
M1

p2| mi| 1
M3 1
D4 M3 1

0.0s
44.203 ms
48.696 ms
51.304 ms

-5.83 dBm
-0.10 d&
-5.79 dBm
-0.05 de

i

J

Note:

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

Ready

—
(CLTTTTTN ] 7

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

FSK(FHSS)150kbps

Spectrum |

&)

Ref Level 10.00 dBm

@ RBW 1 MHz

o Att 20 dB @ SWT 100 ms VYBW 1 MHz
SGL
@ 1Pk Max
mM7[1] 5.21dBm
0 dbm - T S ps M7 84.348 mg
— b IITTT STZUTBT
1o/dam 1 0.000000 s
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm v
-70 dBm
-80 dBm
CF 902.2 MHz 691 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 00s -5.20 dBm |
p2 M1 1 22.029 ms 0.04dB |
M3 X 26.522 ms | -5.20 dBm
D4 M3 1 24.348 ms 0.02dB |
MS 1 55.362 ms -5.34 dBm |
D6 MS 1 24.348 ms 0.17.dB |
M7 1 84.348 ms -5.21 dBm
D8 M7 1 15.652 ms 0.05 dB
—
]-' Ready LU 7
2
Note:

1. Duty cycle = on time/100 milliseconds = 86.37 %

2. Duty cycle correction factor = 20*log(Duty cycle) = -1.27 dB
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FSK(FHSS)250kbps - plot 1

Spectrum | :%'
Ref Level 10.00 dBm @ RBW 1 MHz
o Att 20 dB @ SWT 100 ms YBW 1 MHz
SGL
@ 1Pk Max
5 YLTZE] 50248
T o '7";; S 23 - T T P '—NT‘.J s MY
0 dBm L L 5 D8 T b1 9.275ms
M1[1] 5.53 dBm
20 dBm 0.000000 s|
-40 dBm
-60 dBm—sza prm = Era
-80 dBm
CF 902.5 MHz 691 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value | y-value | Function | Function Result I‘ 7L
M1 1 00s 5.53 dBm ol
D2 M1 1 10.145 ms -0.01 dB
M3 1 14.493 ms 5.19 dBm
D4 M3 1 14.638 ms 0.33 dB =
M5 1 33.623 ms 5.54 dBm
D6 MS 1 14.638 ms -0.02 dB |
M7 1 52.609 ms 5.54 dBm | [
D8 M7 1 14.638 ms -0.02 de | | .
M9 1 71.594 ms 5.41 dBm
D10 M9 1 14.638 ms 0.11dB ‘;
- —
)| Ready SNRRRENND B8 4

FSK(FHSS)250kbps - plot 2

Spectrum nvn
Ref Level 10.00 dBm @ RBW 1 MHz
lo Att 20 de @ SWT 100ms  VBW 1 MHz
SGL
|@ 1Pk Max
Vi T r VI3 L) - T n‘q[‘} 145 I'glgq €8
0 dém o — -— - B[ = } 01997575 ms)
mM1[1] 5.53 dBm
Hedbin 0.000000 s|
-40 dem
-60 dém — e
-80 dBm
CF 902.5 MHz 691 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result <]
M3| 2l 14.493 ms 5.19 dBm
D4| M3 1| 14.638 ms 0.33 dB
M5 1| 33.623 ms 5.54 dBm
D6| M5/ 1] 14,638 ms | -0.02 dB
M7 1) 52,609 ms 5.54 dém
D8 M7 1] 14.638 ms -0.02 dB
M3 1] 71,594 ms | 5.41 dBm
~ pio| mo| 1] 14.638 ms 0.11dB
M1l A 90.725 ms | 5.54 dBm
D12| M11 1] §.585 ms -0.02 dB 4
Read
)i ) eady [T y
Note:

1. Duty cycle = on time/100 milliseconds = 77.28 %
2. Duty cycle correction factor = 20*log(Duty cycle) = -2.24 dB
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