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ssamonias. FCC RADIO TEST REPORT

Report No. : FR120337-09A

Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
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 -
34 2.1049 99% Occupied Bandwidth Reporting only -
35 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 -
4.68 dB under
Radiated Band Edges and the limit at
3.8 15.247(d Pass
@ Radiated Spurious Emission 41.640 MHz for
Quasi-Peak
3.30dB
3.9 15.207 AC Conducted Emission Pass under the limit
at 0.499 MHz
15.203 & .
3.10 15.247(b) Antenna Requirement Pass -

Remark: This report is prepared for FCC class Il permissive change. Difference compared with the

original equipment is adding Spreading Factor 8/9/10/11 by software.

Declaration of Conformity:

measurement uncertainty is include in test results.

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented in
accordance with the regulation limits or requirements declared by manufacturers.
I's means measurement values may risk exceeding the limit of regulation standards, if

2. The measurement uncertainty please refer to this report "Uncertainty of Evaluation”.

Comments and Explanations:

who shall take full responsibility for the authenticity.

The product specifications of the EUT presented in the report are declared by the manufacturer

Reviewed by: Keven Cheng
Report Producer: Clio Lo

TEL: 886-3-327-3456
FAX: 886-3-328-4978
Report Template No.: BU5-FR15CFHSS Version 1.0

Page Number
Issue Date
Report Version
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ssamonias. FCC RADIO TEST REPORT Report No. : FR120337-09A

1 General Description

1.1 Product Feature

Bluetooth-LE, Wi-Fi 2.4G

of Equipment Under Test

Hz 802.11b/g/n, Wi-Fi 5GHz 802.11a/n/ac, LoRa, and 24G Radar.

Product Feature

Antenna Type

WLAN:

<Ant. 1>: FPC Antenna

<Ant. 2>: FPC Antenna
Bluetooth-LE: FPC Antenna
LoRa: PCB Antenna

24GHz Radar: Patch Antenna

Antenna information

902 MHz ~ 928 MHz

Peak Gain (dBi) |-0.83

Remark: The above EUT's information was declared by manufacturer. Please refer to Comments and

Explanations in report summary.

1.2 Modification of EUT

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

1.3 Testing Location

Test Site

Sporton International Inc. EMC & Wireless Communications Laboratory

Test Site Location

No.52, Huaya 1st Rd., Guishan Dist.,
Taoyuan City 333, Taiwan (R.O.C.)
TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site No.

Sporton Site No.

THO2-HY, CO05-HY

Note: The test site compl

ies with ANSI C63.4 2014 requirement.

Test Site

Sporton International Inc. Wensan Laboratory

Test Site Location

No.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City 333010, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Test Site No.

Sporton Site No.

03CH11-HY (TAF Code: 3786)

Remark

The Radiated Spurious Emission test item subcontracted to Sporton
International Inc. Wensan Laboratory

Note: The test site compl

ies with ANSI C63.4 2014 requirement.

FCC designation No.: TW1190 and TW3786

TEL: 886-3-327-3456
FAX: 886-3-328-4978
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1.4 Applicable Standards

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

+ FCC Part 15 Subpart C §15.247

+ FCC KDB Publication No. 558074 D01 15.247 Meas Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site v01r01

¢+ ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation during
the test.

2. The TAF code is not including all the FCC KDB listed without accreditation.

TEL: 886-3-327-3456 Page Number : 6 of 26
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

LoRa 125KHz FHSS

Fre;::;cy Channel (Fl\;quz) Channel (FI\;GHZ) Channel (F,\;:i) Channel (F'\;eHcl) Channel (F'\;eHcl)
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 75 917.0 102 922.4 129 927.8
22 906.4 49 911.8 76 917.2 103 922.6 - -
23 906.6 50 912.0 77 917.4 104 922.8 - -
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 - -
TEL: 886-3-327-3456 Page Number 1 7 of 26
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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:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement, 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.

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

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

Summary table of Test Cases

Test Item Feature LoRa/FSK

Mode 1: CHO1 Tx_902.20 MHz
LoRa 125 KHz FHSS_SF8 | Mode 2: CH65 Tx_915.00 MHz
Conducted Mode 3: CH129 Tx_927.80 MHz
Test Cases Mode 4: CHO1 Tx_902.20 MHz
LoRa 125 KHz FHSS_SF9 | Mode 5: CH65 Tx_915.00 MHz
Mode 6: CH129 Tx_927.80 MHz

Radiated Mode 1: CHO1 Tx_902.20 MHz
LoRa 125 KHz FHSS_SF8 | Mode 2: CH65 Tx_915.00 MHz
Test Cases Mode 3: CH129 Tx_927.80 MHz

AC Conducted
Mode 1: LoRa Tx

Emission
TEL: 886-3-327-3456 Page Number : 8 of 26
FAX: 886-3-328-4978 Issue Date . Sep. 28, 2022
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2.3

2.4

2.5

Connection Diagram of Test System

System BT

Simulator AP router Motebook GPS Station Earphone

Power EUT

Source Notebook
‘ Cradle ‘ Earphone ‘ ‘ iPod WLAN AP Monitor

This example is connection diagram of EUT test configurations.,
For detail, please refer to test mode configuration and setup pholographs for each test item.

EUT Operation Test Setup

The RF test items, utility “Tera Term Version 4.89 (SVN 6182)” was installed in Notebook 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 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)

TEL: 886-3-327-3456 Page Number 1 9 of 26
FAX: 886-3-328-4978 Issue Date . Sep. 28, 2022
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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.

3.1.2Measuring Instruments

See list of measuring equipment of this test report.

3.1.3Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.3.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW = 50kHz; VBW > RBW; Sweep = auto; Detector function = peak; Trace = max hold for
LoRa 125kHz FHSS.

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

7. Record the measurement data derived from spectrum analyzer.

3.1.4Test Setup

Spectrum Analyzer EUT
3.1.5Test Result of Number of Hopping Frequency
Please refer to Appendix A.
TEL: 886-3-327-3456 Page Number 1 10 of 26
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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.

3.2.2Measuring Instruments

See list of measuring equipment of this test report.

3.2.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.2.

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

3. Setto the maximum power setting and enable the EUT 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 = auto; Detector function = peak; Trace = max hold for
LoRa 125KHz FHSS.

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

3.2.4Test Setup

Spectrum Analyzer EUT
3.2.5Test Result of Hopping Channel Separation
Please refer to Appendix A.
TEL: 886-3-327-3456 Page Number 1 11 of 26
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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

See list of measuring equipment of this test report.

3.3.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.4.

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

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

4.  Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = zero span, centered on a hopping
channel; RBW = 20 kHz; 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.
TEL: 886-3-327-3456 Page Number 1 12 of 26
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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.

3.4.2Measuring Instruments

See list of measuring equipment of this test report.

3.4.3Test Procedures

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

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

3. Setto the maximum power setting and enable the EUT transmit continuously.

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

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.
TEL: 886-3-327-3456 Page Number 1 13 of 26
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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

See list of measuring equipment of this test report.

3.5.3Test Procedures

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

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

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

Measure and record the results in the test report.

3.5.4Test 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.

TEL: 886-3-327-3456 Page Number 1 14 of 26
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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.

3.6.2Measuring Instruments

See list of measuring equipment of this test report.

3.6.3Test Procedures

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

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

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

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

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

3.6.4Test 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

See list of measuring equipment of this test report.

3.7.3Test Procedure

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

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

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

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

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

6. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

3.7.4Test Setup

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
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3
3.8.2Measuring Instruments
See list of measuring equipment of this test report.
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3.8.3Test Procedures

1.

The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.
The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.
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.
Set to the maximum power setting and enable the EUT 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=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 = Ny*L1+No*Lo+...+ N *LNp 1 +N*L

Where N; is number of type 1 pulses, L, is length of type 1 pulses, etc.

Average Emission Level = Peak Emission Level + 20*log(Duty cycle)
Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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 “-*.
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

“ o
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3.8.4Test Setup

For radiated emissions below 30MHz

i | X Antenna
- 3m |

Metal Full Soldered Ground Plane

.

Spectrum Analyzer ! Receiver

For radiated emissions from 30MHz to 1GHz
RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer / Receiver
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For radiated emissions above 1GHz

[_ L ——

LN

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

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

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.
There is a comparison data of both open-field test site and alternative test site - semi-Anechoic

chamber according to 414788 D01 Radiated Test Site v01r01, and the result came out very similar.

3.8.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C and D.

3.8.7Duty Cycle

Please refer to Appendix E.

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

Please refer to Appendix C and D.
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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

See list of measuring equipment 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

e e o A BT T Y e e T O S S £ e S R e I
I |
| |
| Rear of EUT to be flushed !
I with rear of table top I
I 1
I |
| |
N |
} ) EUT |
I [ I l 80 e to
| Receiver I gruund
I 500 RF Cable 80cm : plane
I |
| |4 |
| 2 I
| ’
| 2 .3|ﬂ' :
|
| AC :
| AMH |
| ALISH) |
| |
| - & s | -
' -~ | -~
I - - Bonded to horizontal l - 4
4 ground plane -
L e SO G e R e e S B e P
AMH = Artificial mains network {LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.9.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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SPORTON LAB.

3.10Antenna 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 | Brand Name | Model No. Serial No. [ Characteristics Cal:)b;etlon Test Date Due Date Remark
Loop Antenna | ROMde& | et 70 100315 | 9 kHz=30 MHz | Jan. 07, 2022 | M8 30: 2022~ 1 06, 2023 | Radiation
Schwarz Aug. 17, 2022 (03CH11-HY)
_ CBL611ID &| 35414 & May 30, 2022~ Radiation
Bilog Antenna TESEQ N-6-06 AT-NOBO2 30MHz~1GHz | Oct. 09, 2021 Aug. 17, 2022 Oct. 08, 2022 (03CH11-HY)
Homn Antenna | SCTTWARZBE | BBHAO120 | o500 1915 | 16Hz ~ 18GHz | Mar. 10, 2022 | M&Y 30: 202271 . 09 5gpg| Radiation
cK D Aug. 17, 2022 (03CH11-HY)
Amplifier SONOMA 310N 187312 OkHz-1GHz | Dec. 10, 2021 | MY 30: 2022~ i 69, 90pp| REdiation
Aug. 17, 2022 (03CH11-HY)
Preamplifier |  Keysight 83017A | MY53270080 | 1GHz~26.5GHz | Nov. 10, 2021 | &Y 30: 20221 9. 20pp| Radiation
Aug. 17, 2022 (03CH11-HY)
- JPA0118-55- |171000180005 May 30, 2022~ Radiation
Preamplifier Jet-Power 303 5007 1GHz~18GHz | Jun. 16, 2021 May 31, 2022 Jun. 15, 2022 (03CH11-HY)
" JPA0118-55- (171000180005 Aug. 16, 2022~ Radiation
P lif P 1GHz~18GH .15, 2022 .14, 202
reamplifier Jet-Power 303 5007 GHz~18GHz | Jun. 15, 20 Aug. 17, 2022 Jun. 14, 2023 (03CH11-HY)
Spectrum Keysight N9OI0A | MY54200486 | 10Hz-44GHz | Oct. 15, 2021 | M&Y 30: 20221 5 14 50pp | Radiation
Analyzer Aug. 17, 2022 (03CH11-HY)
EMI Test . N9038A(MX May 30, 2022~ Radiation
Keysight MY55420170 | 20MHz~8.4GHz | Jul. 15, 2021 I. 14, 2022
Receiver eysid E) 55420170 | 20MHz=8.4GHz | Jul. 15,2021 | o0 31 9020 | UM 1420221 (aciis-ny
EMI Test keysight | NOOSBAMX Y 64130085 | 20MHZ-8.4GHZ | Oct. 21, 2001 |AU9: 16: 20221 (4 5 5gpp|  REdiation
Receiver E) Aug. 17, 2022 (03CH11-HY)
Control Turn May 30, 2022~ Radiation
I EME EM 1 N/A N/A N/A
Controller c 000 I table & Ant Mast / Aug. 17, 2022 / (03CH11-HY)
AntennaMast | Emec  |AM-BS4500 N/A 1~4m N/A May 30, 2022~ N/A Radiation
B Aug. 17, 2022 (03CH11-HY)
Turn Table EMEC TT 2000 N/A 0~360 Degree N/A May 30, 2022~ N/A Radiation
Aug. 17, 2022 (03CH11-HY)
. E3 May 30, 2022~ Radiation
f A RK-001 N/A N/A N/A
Software udix | 6 2009-8-24 001053 / / Aug. 17, 2022 / (03CH11-HY)
HUBER + | SUCOFLEX May 30, 2022~ Radiation
RF Cabl MY2859/2 MHz-40GHz | Mar. 10, 2022 Mar. 09, 202
Cable SUHNER 102 850/2 | 3OMHz-40GHz | Mar. 10, 2022 | ) |17 0pp |MA 092023 (ot hivy
HUBER + | SUCOFLEX May 30, 2022~ Radiation
RF Cabl MY9837/4PE | 9kHz-30MHz | Mar. 10, 2022 Mar. 09, 202
Cable SUHNER 104 9837/ OkHz-30MHz | Mar. 10, 2022 | 5\ 17, 2022 | M" 09 2023] 301114y
HUBER + | SUCOFLEX May 30, 2022~ Radiation
RF Cable SULNER " MY9837/4PE | 30MHz-18GHz | Mar. 10,2022 |, W0°0 5 " ar. 09,2023 | o BT
HUBER + | SUCOFLEX May 30, 2022~ Radiation
RF Cable SUMNER " 811852/4 | 30MHz-18GHz | Mar. 10,2022 | M=) 0 | Mar. 09, 2023 o Hn TS
WLK4-1000- N
Filter Wainwright |1530-8000-4|  SN11 | 1.53G Low Pass | Sep. 13, 2021 | MY 3012022~ o ) 15 opp| Radiation
Aug. 17, 2022 (03CH11-HY)
0SS
WHKX12-27 . N
Filter Wainwright | 00-3000-180 SN3 3GHzHigh Pass | o ) 13 pgpp | MaY 30,2022~ 1o ) Hgpp| Radiation
Filter Aug. 17, 2022 (03CH11-HY)
00-60SS
WHKX12-90 . N
Filter Wainwright |0-1000-1500|  sn1z  |TCHZHIONPASS| 0 64 o0pq | MY 30,2022~ 3 pgpp| RAdiation
Filter Aug. 17, 2022 (03CH11-HY)
0-60SS
Hygrometer | TECPEL | DTM-303B | TP140325 N/A Nov. 26, 2021 | M&Y 30: 2022~ |\ o5 50pp| Radiation
Aug. 17, 2022 (03CH11-HY)
May 30, 2022~ Radiati
Hygrometer | TECPEL | DTM-303B | TP200880 N/A Sep. 30, 2021 | Y Sep. 29, 2022| Radiation
Aug. 17, 2022 (03CH11-HY)
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. . Calibration
Instrument | Brand Name | Model No. Serial No. | Characteristics Date Test Date Due Date Remark
AC Power . Conduction
ChainTek | APC-1000W N/A N/A N/A Jul. 14, 2022 N/A
Source (CO05-HY)
EMI Test Rohde & Conduction
. ESR3 102388 9kHz~3.6GHz | Dec. 01, 2021 [ Jul. 14, 2022 |Nov. 30, 2022
Receiver Schwarz (COO05-HY)
Conduction
Hygrometer Testo 608-H1 34913912 N/A Nov. 17, 2021 | Jul. 14,2022 |Nov. 16, 2022
(CO05-HY)
Rohde & Conduction
LISN ENV216 100080 9kHz~30MHz | Dec. 03, 2021 [ Jul. 14,2022 |Dec. 02, 2022
Schwarz (COO05-HY)
Rohde & Conduction
Software EMC32 N/A N/A N/A Jul. 14, 2022 N/A
Schwarz (COO05-HY)
. SCHWARZBE VTSD Conduction
Pulse Limiter 00691 N/A Jul. 28,2021 | Jul. 14,2022 | Jul. 27, 2022
CK 9561-F N (COO05-HY)
Conduction
LISN Cable MVE RG-400 260260 N/A Dec. 30, 2021 | Jul. 14, 2022 |Dec. 29, 2022
(COO05-HY)
May 22, 2022~ Conducted
Hygrometer TECPEL TR-32 HE17XB2468 N/A Mar. 18, 2022 Mar. 17, 2023
Aug. 21, 2022 (THO2-HY)
Signal Rohde & May 22, 2022~ Conducted
FSV40 101564 10Hz~40GHz | Aug. 30, 2021 Aug. 29, 2022
Analyzer Schwarz Aug. 21, 2022 (THO2-HY)
. May 22, 2022~ Conducted
Power Meter Anritsu ML2495A 932001 N/A Sep. 30, 2021 Sep. 29, 2022
Aug. 21, 2022 (THO2-HY)
. May 22, 2022~ Conducted
Power Sensor Anritsu MA2411B 846202 300MHz~40GHz | Sep. 30, 2021 Sep. 29, 2022
Aug. 21, 2022 (THO2-HY)
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5 Uncertainty of Evaluation

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

Measuring Uncertainty for a Level of Confidence 3.1dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 58 dB
of 95% (U = 2Uc(y)) '

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

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

5.4dB

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

Measuring Uncertainty for a Level of Confidence 59dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Iltems

Report Number : FR120337-09A

Test Engineer: Tommy Lee Temperature: 20-25 °C
Test Date: 2022/5/22~2022/8/21 Relative Humidity: 49-56 %
99% Hopping Channel | Hopping Channel
0 . .
Mod. Data Nt cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) [ (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
Lora 125KHz| SF8 [ 1 1 902.2 [ 0.156 0.133 0.208 0.1563 Pass
Lora 125KHz[ SF8 | 1 65 915 0.152 0.132 0.234 0.1524 Pass
Lora 125KHz[ SF8 [ 1 129 ]927.8| 0.152 0.131 0.210 0.1524 Pass
TEST RESULTS DATA
Dwell Time
RN Hops Over Package
Channel Dwell Time Limits .
Mod. Occupancy Transfer Pass/Fail
NI 3557 Time(hops) [ Time (msec) B2 B2
Rate P
Lora 125KHz 129 1 392.68 0.39 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
e (Ciab ] LI (dBm) (dBm) Result
1 1 24.87 30.00 Pass
Lora 125KHz| 65 1 24.69 30.00 Pass
129 | 1 24.34 30.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
Mod. CH. |NTX (dBm) (dB)
1 1 24.83 0.00
Lora 125KHz[ 65 1 24.65 0.00
129 | 1 24.29 0.00
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits ’
(Channel) (Channel) FEEsirel
129 > 50 Pass
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Report Number : FR120337-09A

99% Hopping Channel | Hopping Channel
0 . .
Mod. Data Nt cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) [ (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
Lora 125KHz[ SF9 [ 1 1 902.2 [ 0.153 0.132 0.201 0.1534 Pass
Lora 125KHz|[ SF9 [ 1 65 915 0.153 0.132 0.261 0.1529 Pass
Lora 125KHz[ SF9 [ 1 129 ]927.8| 0.155 0.132 0.234 0.1549 Pass
TEST RESULTS DATA
Dwell Time
pCRRNd Hops Over Package
Channel Dwell Time Limits .
Mod. Occupancy Transfer Pass/Fail
NI 3557 Time(hops) [ Time (msec) B2 B2
Rate P
Lora 125KHz 129 1 375.35 0.38 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
e ik e (dBm) (dBm) Result
1 1 24.86 30.00 Pass
Lora 125KHz| 65 1 24.68 30.00 Pass
129 | 1 24.32 30.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
Mod. CH. |NTX (dBm) (dB)
1 1 24.82 0.00
Lora 125KHz[ 65 1 24.63 0.00
129 | 1 24.27 0.00
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) FEEsirel
129 > 50 Pass
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<Data Rate: SF8>

Number of Hopping Frequency

Number of Hopping Channel Plot on Channel 01 -64

Spectrum n%:

Ref Level 40.00 dBm Offset 24.20 dB @ RBW 50 kHz
fo Att 30dB  SWT 1ms @ VBW 100 kHz Mode Sweep
@ 1Pk Max

30 dBrr

P HARLARAALBIILE LR AR AN AN RN

10 dem

-10 dBm:

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 908.5 MHz 1001 pts Span 13.0 MHz
R —————
)il | Measuring...  WRRRANLND e yi

JL

Date: 31.JUL.2022 16:26:18

Number of Hopping Channel Plot on Channel 65 -129

Spectrum “é’

Ref Level 40.00 dBm Offset 24.20 dB @ RBW 50 kHz
fo Att 30dB  SWT 1ms @ VBW 100 kHz Mode Sweep
@ 1Pk Max

30 dBr

{0 Y Y A A YA VT Y

T

10 dem

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

Start 915.0 MHz 1001 pts Stop 928.0 MHz
e —

7 ;
Jil J Measuring... [{ERRRENND e 4

Date: 31.JUL.2022 16:28:24
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Hopping Channel Separation

< Lora 125kHz FHSS(SF8) >

Channel Separation Plot on Channel 01 - 02 Channel Separation Plot on Channel 64 - 65

Spectrum [n%;" Spectrum [“%’
Ref Level 40.00 d8m Offset 24.20 dB @ RBW 50 kHz Ref Level 40.00 d8m Offset 24.20 dB @ RBW 50 kHz
lo Att 30d8  SWT 1ms @ VBW 100 kHz _Mode Sweep fo_Att 30ds  SWT 1ms @ VBW 100 kHz _Mode Sweep
[@ 17k Max [@ 17k Max
D2(1] 0.06 dB)| D2(1] 0.20 dB|
208.40 kHz 234.40 kHz
30 . M1[1] 25.63 dBm) 30 . 1[1] 25.55 dBm)|
. PR s o0 902.23400 MHz ] 5 e 914.80620 MH2|
/ \ a \
20d \ 20d X
/ \ / \
/ \ / \
10 d £ 10 d F 3
] / \
/ \
1 \
) dB ) d
0 0 7 N
[ \ o
10d - . -10
f \ f
o |
N \ { .
20 3 20 7 T
/ ~ f
" ;
IV o o \ ~ e A\
[ v & N N
30 goon L 7048 e e
-40 -40
-50 df -50 di
Start 901.7 MHz 691 pts Stop 9029 Mz Start 914.3 MHz 591 pts Stop 915.5 Mz
N [ Measurin W e )il [ Measurin W e
JL J 9... LLLLL) 4 L JU J 9. L] 4

Channel Separation Plot on Channel 128 - 129

Spectrum [n%;"
Ref Level 40.00 dém  Offset 24.20 dB @ RBW 50 kHz
lo_att 30d8  SWT 1ms @ VBW 100 kHz _Mode Sweep
[@17k Max
D2[1] 0.12 dB|
210.10 kHz
30 - M1[1] 25.01 dBm)|
v D2 927.62190 MHz
- X LA T\
20d 7
/‘
/ \
10 di f \
s ‘\
0 -
o
-10 | & N
N N
r
20 df .
N b
eIV M s
564
-40
-50 df
Start 927.1 MHz 691 pts Stop 926.3 Mz
" T |
J{ | Measuring...  WEEREENAD W 4
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Dwell Time

Package Transfer Time Plot

Spectrum -

Ref Level 30.00 dBm Offset 24.20 dB @ RBW 20 kHz

o Att 20 dB @ SWT 205 @ VBW 20 kHz
SGL TRG: VID

@ 1Pk Max

D3[1] 82.99 dB
5 D2 3.158772 s
2 m1[1] 24.25 dBm
17
1 TRG 10.000 dBm £

-10 dBm:

-20 dBm

-30 dBm

Py |

dem

-60 dB|

CF 915.0 MHz 30000 pts 2.0s/
Marker

Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 16.7 ps 24.25 dBm
D2 M1 1 392.68 ms 1.80 dB
D3 M1 1 3.158772 s -82.99 dB

Ready URNNNENND 8

4

Remark: Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
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20dB Bandwidth

< Lora 125kHz FHSS(SF8) >

20 dB Bandwidth Plot on Channel 00 20 dB Bandwidth Plot on Channel 65

Spectrum n? Spectrum n?
Ref Level 40.00 dBm  Offset 24.20 dB @ RBW 6.25 kHz Ref Level 40.00 dBm  Offset 24.20 dB & RBW 6.25 kHz
fo Att 30d8  SWT 1.6 ms @ VBW 20 kHz _Mode Sweep fo Att 30d8  SWT 1.6 ms @ VBW 20 kHz _Mode Sweep
[@ 17k Max [@ 17k Max
D2[1] 0.56 dB D2[1] 0.03 dB
156.340 kHz 152.350 kHz|
30 di 1 Mi1[1] 4.67 dBm 30 di Mi1[1] 4.74 dBm
3 s ¥ 902.116580 MHz| 3 B 914.917080 MHz|
5.320 dE 7 Y D1 24.990 dB 7 -
20d 4 Ay 20d \‘
] \ f \
/ \ J \
10d Tre N 10 d T ‘\
D2 5.320 dBm ¥ \ D2 4.990 dam ¥ 3
/ e s / X
0 - 0 -
-10 d -10 di
p
~ i 2 -
-20 df 20 df
/ N o~ B
R0 e B 30 dom Dsestac—
-40 di -40 di
-50 d -50 d
CF 902.2 MHz 1001 pts Span 500.0 kHz CF 915.0 MHz 1001 pts Span 500.0 kHz
— —_— —_—
~r N g
)i | Measuring...  WENNNANNY W6 4 . J1 | Measuring...  GRNALALND W6 4

20 dB Bandwidth Plot on Channel 129

Spectrum “%’
Ref Level 40.00 dm  Offset 24.20 dB @ RBW 6.25 kHz
fo Att 30d8  SWT 1.6 ms w VBW 20 kHz _Mode Sweep
[@ 17k Max
D2[1] -0.02 dB|
152.350 kHz|
20 m1[1] 4.35 dBm
927.717080 MHz|
20 f v
‘§ \
/ \
10 £ 4
] 1\
50 dBrr Y
D2 4.650 d8 7 Y
a /
7 Y
.10 di
p— P R
304 -
-40
50 df
CF 927.8 MHz 1001 pts Span 500.0 kHz
—_—
f( | Measuring...  ERANNANLN W6 4
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99% Occupied Bandwidth

< Lora 125kHz FHSS(SF8) >
99% Occupied Bandwidth on Channel 01

99% Occupied Bandwidth on Channel 65

Spectrum

[n%:v Spectrum [:g.v]

Ref Level 40.00 dém  Offset 24.20 dB @ RBW 6.25 kHz Ref Level 40.00 dém  Offset 24.20 dB @ RBW 6.25 kHz
o att 30ds  SWT 1.6ms @ VBW 20 kHz__Mode Sweep o att 30d8_ SWT 1.6ms @ VBW 20 kHz__Mode Sweep
(@153 Max (@153 Max

Mi[1) Mi[1)
g o Occ Bw 132.867132867 kHz| g t Occ Bw 182.367632368 kHz|
. a2 Y2 . / \
20 3 S 20 - 5
/ \ / Y
10 . . 10 i \
/ \ 4

di ” /
0 o 7
-10 - -10 —

V g A i
-20 — 20 " =
-30 dBmaf e o — /50 did P2 -
40 -40
50 50
CF 902.2 MHz 1001 pts $pan 500.0 kHz CF 915.0 MHz 1001 pts $pan 500.0 kHz
Marker Marker

Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |

M1 1 902.15055 MHz 25,25 dBm M1 1 914.95105 MHz 25,02 dém

1 1 902.129071 MHz 16.60 d&m Occ Bw 132.867132867 kHz 1 1 914.927572 MHz 16.69 dém Occ Bw 132.367632368 kHz

T2 1 902.261938 MHz 17.47 dém T2 1 915.05994 MHz 16.70 dém

g — g -
1 Measuring...  WURNLLLED W6 4 J{

-
Measuring...  QRRNENEED W6

4

99% Occupied Bandwidth on Channel 129

Spectrum

Ref Level 40.00 dém

&

o Att 30 d8
@153 Max

Offset 24.20 dB & RBW 6.25 kHz
SWT

1.6 ms w VBW 20 kMz  Mode

Sweep

30

M1

20d

THee
S

[1]

- Bw

¥

24.63 dBm
927.839460 MHZ|
130.869130869 kHz|

\
\

\

-40

-50 df

CF 927.8 MHz

1001 pts

Span

Marker
Type | Ref | Trc |
M1 1

X-value |

Y-value |

Function |

T1 1 a;
T2 1

927.83946 MHz
927.728571 MHz
927.859441 MHz

24.63 dém
17.29 dém
17.14 dBm

Occ 8w

Function Result |

130.869130869 kHz

Y

L JL

Y

Measuring...

D we 4

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

TEL: 886-3-327-3456

Page Number
FAX: 886-3-328-4978

1 A3-50f 7



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR120337-09A

Band Edges

< Lora 125kHz FHSS(SF8) >
Low Band Edge Plot on Channel 01 High Band Edge Plot on Channel 129
Spectrum [@ Spectrum [E]
Ref Level 40.00 d8m Offset 24.20 dB & RBW 100 kHz Ref Level 40.00 d8m Offset 24.20 dB & RBW 100 kHz
o Att 30ds  SWT 1ms & VBW 300 kHz Mode Sweep o Att 30ds  SWT 1 ms & VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] 0.51 dBm| Mmi[1] 1.84 dBm)|
901.99000 MHZ| 928.01000 MH2|
30 T 30
D1 30 dBm— !"‘V 4 0 dBi |—~‘
20 df + 20 df +
[ | I
|
10d i ! 10d |
0 dei ( ,‘ 0 ]
]
-10d f ; -10 |
R
-20 ] ‘ﬂ‘ 20 :
N 7 N / VA
-30 d@ A 7 e -30 AT “n.
A AN AR A nr A Ao il P I A At A ] AN it B B ) WUV YRR oyt SUp W PN VR PO A
40 -40
-50 di -50
F1 F1
.S_l:rt 895.0 MHz l-(.]El pts Stop 905.0 MH2 Start 925.0 MHz 1001 Els Slue 935.0 MHz
N ] measuring... WHANRRALD W i )i | Measuring...  @UANARALD WA 4

Hopping Mode Band Edges

< Lora 125kHz FHSS(SF8) >

Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot
Spectrum n%:r Spectrum u%:r
Ref Level 40.00 dbm _ Offset 24.20 dB & RBW 100 kHz Ref Level 40.00 dBm  Offset 24.20 db & RBW 100 kHz
o At 308 SWT 1ms @ VBW 300 kHz _Mode Sweep o At 30de  SWT 1ms w VBW 300 kHz _Mode Sweep
[@ 17k Max [@ 17k Max
m1[1] 0.57 dBm Mmi[1] 2.96 dBm|
‘ 901.99000 MHz| 928.01000 MHz|
30d i 30 d
1 25.500 dBm LA A 4 KA A e a4 R S i s " .
20 [ 20 .
| |
10 d ; 10d Jl
048 I 048 :
-10 d f 10 df %
20 d ‘1 20 d ‘L
= ,,’ 30 d L\w
AP AN A A AP AA AR AV N T R 2 (P ) Ul P i @
-40
-50 df -50 d
F1 F1
Start 8950 MHz 1001 pts Stop 905.0 MHz Start 925.0 MHz 1001 pts Stop 935.0 Mz
7\ Measuring... LALLLLLED W6 4 [ Measuring... QUALLLLLD W6 7

TEL: 886-3-327-3456
FAX: 886-3-328-4978

Page Number

1 A3-6 of 7



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR120337-09A

Spurious Emission

< Lora 125kHz FHSS(SF8) >

CSE Plot on Ch 01 between 30MHz ~ 10 GHz

CSE Plot on Ch 65 between 30MHz ~ 10 GHz

Spectrum [n\? Spectrum :%’
Ref Level 40.00 dém  Offset 24.20 dB @ RBW 100 kHz Ref Level 40.00 dém  Offset 24.20 dB @ RBW 100 kHz
lo_Att 30d8  SWT  99.7ms @ VBW 300 kHz__Mode Sweep fo_Att 30d8  SWT  99.7ms @ VBW 300 kHz _Mode Sweep
[@ 17k Max [@ 17k Max
mM2[1] 27.70 dBm)| m2[1] 28.29 dBm)|
6.99700 GHZ| 5.89150 GH|
30 ] M1[1] 25.67 dBm) 30 i 1[1] 25.47 dBm)|
1 55,470 dBfir 901.50 MHz b1 25.470 dbn 911.50 MHz
20d 20d
10 d 10 d
5B BT Ay D2 5,470 dBm
od od
-10 di -10
20 df -20 df
N e
v
=308 TS e o " e -30d8 T e "y P
e e T " o y ) P YT T T o} -
skl ity PO bt i bty Wheriagpup sy s pr hysbmedoniad] NEVIEW, it TSP R
-40 -40
50 di -50 di
Start 30.0 MHz 1001 pts Stop 10.0 GHz Start 30.0 MHz 1001 pts Stop 10.0 GHz
. — . o) . S - .
L J{ ) Measuring..  SRNNENNED e 4 L JL Measuring...  ERERSENND e 4

%

CSE Plot on Ch 129 between 30MHz ~ 10 GHz

Spectrum [né’
Ref Level 40.00 d8m Offset 24.20 dB & RBW 100 kHz
lo Att 30d8  SWT  99.7ms @ VBW 300 kHz__Mode Sweep
[@ 17k Max
m2[1] 27.78 dBm|
5.82180 GHZ|
30 - M1[1] 25.04 dBm)
D1 25.040 dBm OIS OLE
20d
10 d
2 5.040 dem
od
-10 di
20
M
30 dB e Sl et —
P AP iy Jand ? T TRPRUNS Oy apring
A A L RARAY Thicd G iaeaey
-40
-50 df
Start 30.0 MHz 1001 pts Stop 10.0 GHz
_ — y — )
L U | Measuring... il e 4

TEL: 886-3-327-3456

FAX: 886-3-328-4978
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ssomanas. FCC RADIO TEST REPORT Report No. : FR120337-09A

<Data Rate: SF9>

Number of Hopping Frequency

Number of Hopping Channel Plot on Channel 01 -64
Spectrum

]

v
Ref Level 40.00 dem Offset 24.20 dB & RBW 50 kHz

fo Att 30dB  SWT 1ms @ VBW 100 kHz Mode Sweep

@ 1Pk Max

30 dBm

AR LA IANEAN P OV T

Start 902.0 MHz 1001 pts Stop 915.0 MHz
SR AEEE—
- .
J Measuring...  WHARELAHED W6 4
Date: 31.JUL 18:18:38

Number of Hopping Channel Plot on Channel 65 -129
Spectrum

o=
v
Ref Level 40.00 dBm  Offset 24.20 dB @ RBW 50 kHz

fo Att 30de  SWT 1ms @ VBW 100 kHz Mode Sweep
@ 1Pk Max

EHNNR ANRA UL ENRRANANRARAARARLNIONRRA AOARANILD

10 dem

(1)

0dBm

-10 dem

-20 dBm

-30 dém

-40 dBm

-50 dBm

Start 915.0 MHz

1001 pts

Stop 928.0 MHz
| Measuring...  @RENERNED W y

TEL: 886-3-327-3456 Page Number : Ad-1of 7
FAX: 886-3-328-4978



ssomanas. FCC RADIO TEST REPORT Report No. : FR120337-09A

Hopping Channel Separation

< Lora 125kHz FHSS(SF9) >
Channel Separation Plot on Channel 01 - 02 Channel Separation Plot on Channel 64 - 65
Spectrum [@ Spectrum [@]
Ref Level 40.00 d8m Offset 24.20 dB & RBW 50 kHz Ref Level 40.00 d8m Offset 24.20 dB & RBW 50 kHz
o Att 30ds  SWT 1ms & VBW 100 kHz Mode Sweep o Att 30d8  SWT 1ms & VBW 100 kHz Mode Sweep
@ 1Pk Max (@ 1Pk Max
D2[1] 0.15 dB| D2[1] 0.12 dB|
201.40 kH2| 260.50 kH2|
30 M1[1] 25.48 dBm)| 30 r 1[1] 25.46 dBm)|
k 2 # "_‘l—‘ 902.16450 MHZ| vl ‘.— & 914.77320 MHz|
20 dl - Y 204l 4 -
/ \
104d £ N 10 d £ Y
o0d A - 0dB ]
s \ f \
10 o -10 f \
1""‘
20 o 20 A \
h B \ = A A R
Pa0-e - A 304l (heye — =
-40 -40
-50 di -50 di
Start 901.7 MHz 691 &s Stop 902.9 MH2 Start 914.3 MHz 691 &s Stop 915.5 MHz
CIIELELL . CIEIELD : otz
J | Measuring... Qi we 4 L ji ) Measuring... REERERN | ) 4
Channel Separation Plot on Channel 128 - 129
Spectrum [@
Ref Level 40.00 d8m Offset 24.20 dB & RBW 50 kHz
o Att 30d8  SWT 1ms & VBW 100 kHz Mode Sweep
@ 1Pk Max
D2[1]) 0.16 dB|
234.40 kHz|
30 o M1[1] 24.86 dBm)|
v | — - 927.54540 MH2|
20d Y 2 \“
/ \
10 d va L
‘l.‘ \\
0
A \(
f
10 - ‘I‘J ‘\"y
20 di ) [V W
m AV \
A =
-40
-50 di
Start 927.1 MHz 691 pts smp:za.a MH2z
) ) easuring... QUANNRNND W 4
TEL: 886-3-327-3456 Page Number D A4-2 0f 7

FAX: 886-3-328-4978
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Dwell Time

Package Transfer Time Plot
Spectrum -
Ref Level 30.00 dBm Offset 24.20 dB @ RBW 20 kHz
o Att 20 dB @ SWT 20 s @ VBW 20 kHz
SGL TRG: VID
@ 1Pk Max
D3[1] 83.38 dB
5 D2 1.893396 s
= M1[1] 24.13 dBm
. . 650 ps
TRG 10.000 dBm
0
1QBm
-20'9Bm
30 dBm h
5i
dem
CF 915.0 MHz 30000 pts 2.0s/
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 -650.0 ps 24.13 dBm
D2 M1 1 375.346 ms 1.91 dB
D3 M1 1 1.893396 s -83.38 dB
r Ready  WMMNANNRD W Py
Da

Remark: Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time.

TEL: 886-3-327-3456

Page Number 1 A4-3of 7
FAX: 886-3-328-4978



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR120337-09A

20dB Bandwidth

< Lora 125kHz FHSS(SF9) >

20 dB Bandwidth Plot on Channel 00

20 dB Bandwidth Plot on Channel 65

Spectrum n? Spectrum n?
Ref Level 40.00 dBm  Offset 24.20 dB @ RBW 6.25 kHz Ref Level 40.00 dBm  Offset 24.20 dB & RBW 6.25 kHz
fo Att 30d8  SWT 1.6 ms @ VBW 20 kHz _Mode Sweep fo Att 30d8  SWT 1.6 ms @ VBW 20 kHz _Mode Sweep
[@ 17k Max [@ 17k Max
D2[1] 0.11dB D2[1] 0.03 dB
153.350 kHz| 152.850 kHz|
30 d T M1[1] 5.16 dBm 30 df m1[1] 4.79 dBm)|
A e X i 902.116580 MHz| o b ; 914.918080 MHzZ|
d [ \ d g / \
20 ] - 20 f
{ ‘\ / \
10 d — - 10 d = A
310 y g2 80 d8 i 5
/ A = ! LY
0 0 f X
% 1=
-10 df -10 df
y - / .
Vel Be ~
-20 df = 20 df
- I
~ S o e T
-30 dBm~ = -30 dBm- — <
oy ol )
-40 df -40 df
-50 df -50 df
CF 902.2 MHz 1001 pts Span 500.0 kHz CF 915.0 MHz 1001 pts Span 500.0 kHz
— — —
~r N g
JL ) Measuring... [ FEERREE X ) 4 I Measuring... QRAREENLD W6 4

20 dB Bandwidth Plot on Channel 129

Spectrum

fo Att

(=)

30d8  SWT

Ref Level 40.00 dBm  Offset 24.20 dB & RBW 6.25 kHz

1.6 ms w VBW 20 kHz Mode Sweep

[@ 17k Max

D2[1]

Mi1[1]

0.22 d)|
154.850 kHz
4.19 dBm|
927.716080 MHz|

-20 df

30d

-40

50 d

CF 927.8 MHz 1001 pts

Span 500.0 kHz
—
) | Measuring...  QRERNANCD W6 4

TEL: 886-3-327-3456
FAX: 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR120337-09A

99% Occupied Bandwidth

< Lora 125kHz FHSS(SF9) >

99% Occupied Bandwidth on Channel 01 99% Occupied Bandwidth on Channel 65

Spectrum [n%:v Spectrum [nq‘?]
Ref Level 40.00 dem  Offset 24.20 db @ RBW 6.25 kHz Ref Level 40.00 dém  Offset 24.20 dB @ RBW 6.25 kHz
o att 30ds  SWT 1.6 ms @ VBW 20 kHz _Mode Sweep lo Att 30ds  SWT 1.6 ms @ VBW 20 kHz _Mode Sweep
(@153 Max (@152 Max
Mi[1) Mi[1)
s 902.195500 MHz| s
i v »(\rer 132.367632368 kHz| ¥ Occ Bw
. J Ye . / Y
2 : | 20 dBr ; "
/ | / \
/ \ / \
10 10 .
/ \ J
v \ / \
o di / od 7
-
-10 N 10 N
- .
20 = = < 20 =
L - Ve ~.
30 dBotrs - P— 30 dBmcrpt —
a0 -40
50 50
CF 902.2 MHz 1001 pts $pan 500.0 kHz CF 915.0 MHz 1001 pts $pan 500.0 kHz
Marker Marker
Type | Ref | Tre | X-value |__v-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 902,1955 MHz 25.37 dém M1 1 914.93856 MHz 25.12 dém
1 1 902.128571 MHz 19.50 dém Oce Bw 132.367632368 kHz 1 1 914.927572 MHz 18.70 dém Occ Bw 132.367632368 kHz
T2 1 902.260939 MHz 18.34 dBm T2 1 915.05994 MHz 18.18 dém
g - — g - —
JU ) Measuring... [ PR ) 4 J{ | Measuring... [ PR ) 4

99% Occupied Bandwidth on Channel 129

Spectrum | &
Ref Level 40.00 d8m Offset 24.20 dB @ RBW 6.25 kHz
o Att 30ds  SWT 1.6 ms w VBW 20 kHz  Mode Sweep
@153 Max
Mi[1] 24.68 dBm
927.748050 MH2z
30 3 Occ Bw 131.868131868 kHz|
P RS s 0y
20 dl + v
/ A\
10 -
" b, \
-10
55 s
20 7
730 e '
A
-40
-50 di
CF 927.8 MHz 1001 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 927.74805 MHz 24.68 dém
T1 1 7572 MHz 18.32 dém Occ Bw 131,868131868 kHz
T2 1 9441 MHz 18.06 dBm
g . —
L JL | Measuring...  SRRRENIND e 4

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

TEL: 886-3-327-3456

Page Number 1 A4-50f 7
FAX: 886-3-328-4978



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR120337-09A

Band Edges

< Lora 125kHz FHSS(SF9) >
Low Band Edge Plot on Channel 01 High Band Edge Plot on Channel 129
Spectrum [?} Spectrum [?]
Ref Level 40,00 dém Offset 24.20 dB & RBW 100 kHz Ref Level 40,00 dBm Offset 24.20 dB & RBW 100 kHz
o Att 30d8  SWT 1ms & VBW 300 kHz Mode Sweep o Att 30ds  SWT 1ms & VBW 300 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
Mi[1] 0.34 dBm| mi[1] 1.61 dBm|
901.99000 MH2| 928.01000 MHZ|
30 30
P |
1 990 dBm—] A - 070 dem &R
20 “ ‘| 20 ‘ i
|
10d - ‘ 10 df ‘| R
D2 5 ! 1 D2 5.070 dBmi—H+
o I o
| | J
-10 df ¢ -10 df t
I\ I
20 ,‘J ‘,“ 20 ‘,‘ .
/ o b / S
-30 . ¥ - ”. : "4‘4 - A -30 ’(” Vi
VUMY NOYORED O WSRrIPRe ST B WV, Bty de UM A, AN A e st At I AAIA et
-40 -40
<50 di -50 d
F1 F1
\
Start 895.0 MHz 1001 pts Stop 905.0 MHz Start 925.0 MHz 1001 pts Stop 935.0 MHz
- - b Lot o
N ] Heasuring... QARNARAND W6 4 N | Measuring..  QUANERNLD W6 4

Hopping Mode Band Edges

< Lora 125kHz FHSS(SF9) >

Spectrum n%:r Spectrum u%:
Ref Level 40.00 dBm Offset 24.20 d8 & RBW 100 kHz Ref Level 40.00 dBm Offset 24.20 d8 & RBW 100 kHz
o Att 30 dB SWT 1ms w VBW 300 kHz  Mode Sweep o ALt 30 d8  SWT 1ms w VBW 300 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
Mi1[1] 0.01 dBm)| mi[1] 1.73 dBm|
901.99000 MHz 928.01000 MHZ|
30 T 30 |
1 2543048 PSR A LA o 2 2 7 0 den T
20 df | 20k \
\
| il
10d j 10 df [
¥ 4.900 dBm T
» ¥ " T
-10 di -10 de
I I
| |
20 T 20 L
J \
7 30 d A
A AN o b A A A A AP AN A At a A A RSN ptir
-40 -40
-50 df -50 df
F1 Fi
Start 895.0 MHz 1001 pts Stop 905.0 MHz Start 925.0 MHz 1001 pts Stop 935.0 MHz
— —
)i Measuring...  LALLLLLED W6 4 “\ Measuring...  RENEANND W8 y)

TEL: 886-3-327-3456
FAX: 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR120337-09A

Spurious Emission

< Lora 125kHz FHSS(SF9) >

CSE Plot on Ch 01 between 30MHz ~ 10 GHz

CSE Plot on Ch 65 between 30MHz ~ 10 GHz

Spectrum [n%: Spectrum [‘%’
Ref Level 40.00 d8m  Offset 24.20 dB w RBW 100 kHz Ref Level 40.00 d8m  Offset 24.20 dB w RBW 100 kHz
o att 30d8  SWT_ 99.7ms @ VBW 300 kHz _Mode Sweep o att 30d8  SWT _ 99.7ms  VBW 300 kiz _Mode Sweep
[0 17k Max [@ 17k Max
m2(1] 26.91 dbm m2(1] 28.22 dbm|
6.95720 GHz 6.76800 GHz|
30 i m1[1] 25.58 dBm 30 i m1[1] 25.39 dBm)
b1 25580 dB 901.50 MHZ| 51 58 300 e 911.50 MHZ|
20d 20d
10d 10
o D2 5.390 dBm
0 0
10 -10
20 df -20di
<«
30 % - el 2 WReSe % ok ., -30 5 M—TYY o g
PV R e ST v T g ECPTTY T g 5 8 gy
Pt s NI ST oAl BN -  ENPTIR YIS LY T
-40 -40
50 di -50 d
Start 30.0 MHz 1001 pts Stop 10.0 GHz Start 30.0 MHz 1001 pts Slmlﬂ.ﬂ GHz
[ JU ] Measuring... GHRNRAAND W 4 J{ | Measuring... RRNRRNAD W 4

CSE Plot on Ch 129 between 30MHz ~ 10 GHz

Spectrum [‘%’
Ref Level 40.00 d8Bm Offset 24.20 dB @ RBW 100 kHz
o Att 30 ds  SWT 99.7 ms w VBW 300 kHz Mode Sweep
[@ 15k Max
m2[1] 27.49 dBm
5.95120 GHz|
30 - M1[1] 24.84 dBm|
plesia 931.40 MH2
D1 24.840 dB
20
10 di
D2 4.840 dam
o
10 dB
20 d
pd o T T o A N, PN
Y ot v PYORY & St ]
RS PR Y A b, ot Phopa gt UL L “afiag
-40
50 df
Start 30.0 MHz 1001 pts Stop 10.0 GHz
— —

—
)|
) ] Measuring... WHANARNAD W6 4

TEL: 886-3-327-3456
FAX: 886-3-328-4978
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Appendix B. AC Conducted Emission Test Results

Temperature : 23~26C

Test Engineer : [Tom Lee

Relative Humidity : |45~55%

TEL: 886-3-327-3456 Page Number : Blof Bl
FAX: 886-3-328-4978



EUT Information

Report NO :
Test Mode :
Test Voltage :
Phase :

Level in dBuV
(6)]
L 9

120337-09
Mode 1
120Vac/60Hz
Line

Full Spectrum

CISPR:OP LimitatMaimn Plorts

CISPR-Ave Limitiat Main Plorts
401 4
| 0° % Someny
L 4

30t

20t

10T

0 } } } —+— } } } } —+—— } } |
150k 30040000 8001M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result

Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuV) (dBuV) (dB) (dB)
0.170250 37.13 54.95 17.82 | L1 OFF 19.6
0.170250 54.50 64.95 10.45 | L1 OFF 19.6
0.179250 35.93 54.52 18.59 | L1 OFF 19.6
0.179250 52.78 64.52 11.74 | L1 OFF 19.6
0.188250 32.56 54.11 2155 | L1 OFF 19.6
0.188250 51.08 64.11 13.03 | L1 OFF 19.6
0.195000 31.25 53.82 2257 | L1 OFF 19.6
0.195000 50.01 63.82 13.81 | L1 OFF 19.6
0.206250 29.75 53.36 23.61 | L1 OFF 19.6
0.206250 48.23 63.36 15.13 | L1 OFF 19.6
0.343500 31.44 49.12 17.68 | L1 OFF 19.6
0.343500 42.71 59.12 16.41 | L1 OFF 19.6
0.384000 28.55 48.19 19.64 | L1 OFF 19.6
0.384000 41.04 58.19 17.15 | L1 OFF 19.6
0.431250 30.24 47.23 16.99 | L1 OFF 19.6
0.431250 42.14 57.23 15.09 | L1 OFF 19.6
0.496500 41.62 46.06 444 | L1 OFF 19.6
0.496500 42.35 56.06 13.71 | L1 OFF 19.6
0.595500 28.66 46.00 17.34 | L1 OFF 19.6
0.595500 40.17 56.00 15.83 | L1 OFF 19.6
0.663000 25.82 46.00 20.18 | L1 OFF 19.6




0.663000 35.73 --- 56.00 20.27 | L1 OFF 19.6
0.690000 --- 28.29 46.00 1771 | L1 OFF 19.6
0.690000 37.21 --- 56.00 18.79 | L1 OFF 19.6
0.773250 --- 30.09 46.00 1591 | L1 OFF 19.6
0.773250 39.29 --- 56.00 16.71 | L1 OFF 19.6
0.996000 --- 41.15 46.00 4.85 | L1 OFF 19.6
0.996000 42.17 --- 56.00 13.83 | L1 OFF 19.6
1.038750 --- 28.56 46.00 17.44 | L1 OFF 19.7
1.038750 38.32 --- 56.00 17.68 | L1 OFF 19.7
1.155750 --- 27.96 46.00 18.04 | L1 OFF 19.7
1.155750 36.74 --- 56.00 19.26 | L1 OFF 19.7
1.495500 --- 38.71 46.00 729 | L1 OFF 19.7
1.495500 41.20 --- 56.00 1480 | L1 OFF 19.7
1.610250 --- 27.23 46.00 18.77 | L1 OFF 19.7
1.610250 35.67 --- 56.00 20.33 | L1 OFF 19.7
1.695750 --- 28.53 46.00 1747 | L1 OFF 19.7
1.695750 37.17 --- 56.00 18.83 | L1 OFF 19.7
1.779000 --- 27.89 46.00 18.11 | L1 OFF 19.7
1.779000 36.07 --- 56.00 19.93 | L1 OFF 19.7
1.860000 --- 28.20 46.00 17.80 | L1 OFF 19.7
1.860000 36.53 --- 56.00 19.47 | L1 OFF 19.7
1.950000 --- 28.87 46.00 17.13 | L1 OFF 19.7
1.950000 37.24 --- 56.00 18.76 | L1 OFF 19.7
2.031000 --- 28.65 46.00 1735 | L1 OFF 19.7
2.031000 37.16 --- 56.00 18.84 | L1 OFF 19.7
2.121000 --- 28.62 46.00 17.38 | L1 OFF 19.7
2.121000 36.88 --- 56.00 19.12 | L1 OFF 19.7
2.204250 --- 29.09 46.00 16.91 | L1 OFF 19.7
2.204250 37.24 --- 56.00 18.76 | L1 OFF 19.7
2.285250 --- 29.34 46.00 16.66 | L1 OFF 19.7
2.285250 37.59 --- 56.00 18.41 | L1 OFF 19.7
2.368500 --- 29.91 46.00 16.09 | L1 OFF 19.7
2.368500 37.60 --- 56.00 18.40 | L1 OFF 19.7
2.458500 --- 29.51 46.00 16.49 | L1 OFF 19.7
2.458500 37.90 --- 56.00 18.10 | L1 OFF 19.7
2.539500 --- 29.92 46.00 16.08 | L1 OFF 19.7
2.539500 38.32 --- 56.00 1768 | L1 OFF 19.7
2.627250 --- 29.79 46.00 16.21 | L1 OFF 19.7
2.627250 37.82 --- 56.00 18.18 | L1 OFF 19.7
2.710500 --- 30.03 46.00 15.97 | L1 OFF 19.7
2.710500 38.25 - 56.00 1775 | L1 OFF 19.7
2.791500 - 29.98 46.00 16.02 | L1 OFF 19.7
2.791500 38.27 - 56.00 1773 | L1 OFF 19.7
2.881500 — 29.70 46.00 16.30 | L1 OFF 19.7
2.881500 37.60 === 56.00 18.40 | L1 OFF 19.7
2.967000 — 29.28 46.00 16.72 | L1 OFF 19.7
2.967000 36.99 - 56.00 19.01 | L1 OFF 19.7
3.050250 - 29.39 46.00 16.61 | L1 OFF 19.7
3.050250 37.27 - 56.00 18.73 | L1 OFF 19.7
3.138000 — 29.11 46.00 16.89 | L1 OFF 19.7
3.138000 36.65 === 56.00 19.35 | L1 OFF 19.7
3.225750 — 28.62 46.00 17.38 | L1 OFF 19.8
3.225750 36.07 - 56.00 19.93 | L1 OFF 19.8
3.300000 - 28.48 46.00 1752 | L1 OFF 19.8
3.300000 36.08 - 56.00 19.92 | L1 OFF 19.8
3.392250 — 27.93 46.00 18.07 | L1 OFF 19.8
3.392250 34.58 === 56.00 2142 | L1 OFF 19.8
3.484500 — 28.94 46.00 17.06 | L1 OFF 19.8
3.484500 34.36 - 56.00 2164 | L1 OFF 19.8
17.616750 - 28.02 50.00 21.98 | L1 OFF 20.4
17.616750 33.20 - 60.00 26.80 | L1 OFF 20.4




EUT Information

Report NO :
Test Mode :
Test Voltage :
Phase :

120337-09
Mode 1
120Vac/60Hz
Neutral

Full Spectrum

CISPREOP Limitat Maim Ports
Z 6 0-\ - :
[a4] i SR
© =i
c 50__0 el : CISPR-Ave LimitiatMain Plorts
7] ]
a -+
~ 40t
30t o
20t
10T
0 } } } —+—— } } } } +— } }
150k 30040000 8001M 2M  3M 4M5M6 8 10M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuV) (dBuV) (dB) (dB)
0.170250 34.91 54.95 20.04 | N OFF 19.6
0.170250 50.98 64.95 13.97 | N OFF 19.6
0.348000 32.29 49.01 16.72 | N OFF 19.6
0.348000 43.59 59.01 15.42 | N OFF 19.6
0.388500 28.60 48.10 19.50 | N OFF 19.6
0.388500 40.86 58.10 17.24 | N OFF 19.6
0.429000 29.83 47.27 17.44 | N OFF 19.6
0.429000 42.86 57.27 14.41 | N OFF 19.6
0.451500 28.79 46.85 18.06 | N OFF 19.6
0.451500 41.42 56.85 1543 | N OFF 19.6
0.469500 28.44 46.52 18.08 | N OFF 19.6
0.469500 40.90 56.52 15.62 | N OFF 19.6
0.498750 42.72 46.02 3.30 | N OFF 19.6
0.498750 45.13 56.02 10.89 | N OFF 19.6
0.519000 31.04 46.00 14.96 | N OFF 19.6
0.519000 43.13 56.00 12.87 | N OFF 19.6
0.555000 28.07 46.00 1793 | N OFF 19.6
0.555000 41.22 56.00 14.78 | N OFF 19.6
0.597750 28.93 46.00 17.07 | N OFF 19.6
0.597750 40.42 56.00 1558 | N OFF 19.6
0.624750 28.67 46.00 17.33 | N OFF 19.6




0.624750 41.64 --- 56.00 1436 | N OFF 19.6
0.665250 --- 27.02 46.00 18.98 | N OFF 19.6
0.665250 40.12 --- 56.00 15.88 | N OFF 19.6
0.694500 --- 31.30 46.00 1470 | N OFF 19.6
0.694500 43.44 --- 56.00 12.56 | N OFF 19.6
0.728250 --- 29.72 46.00 16.28 | N OFF 19.6
0.728250 41.86 --- 56.00 14.14 | N OFF 19.6
0.771000 --- 30.59 46.00 1541 | N OFF 19.6
0.771000 41.89 --- 56.00 14.11 | N OFF 19.6
0.802500 --- 28.83 46.00 17.17 | N OFF 19.6
0.802500 41.41 --- 56.00 1459 | N OFF 19.6
0.856500 --- 29.48 46.00 16.52 | N OFF 19.6
0.856500 40.50 --- 56.00 1550 | N OFF 19.6
0.910500 --- 28.04 46.00 1796 | N OFF 19.6
0.910500 40.29 --- 56.00 1571 | N OFF 19.6
0.942000 --- 29.65 46.00 16.35 | N OFF 19.6
0.942000 42.05 --- 56.00 1395 | N OFF 19.6
0.996000 --- 41.40 46.00 460 | N OFF 19.6
0.996000 45.15 --- 56.00 10.85 | N OFF 19.6
1.041000 --- 31.31 46.00 1469 | N OFF 19.6
1.041000 42.70 --- 56.00 13.30 | N OFF 19.6
1.079250 --- 29.94 46.00 16.06 | N OFF 19.6
1.079250 40.74 --- 56.00 15.26 | N OFF 19.6
1.108500 --- 29.56 46.00 16.44 | N OFF 19.6
1.108500 39.45 --- 56.00 16.55 | N OFF 19.6
1.158000 --- 29.72 46.00 16.28 | N OFF 19.6
1.158000 39.80 --- 56.00 16.20 | N OFF 19.6
1.198500 --- 29.07 46.00 16.93 | N OFF 19.6
1.198500 39.68 --- 56.00 16.32 | N OFF 19.6
1.243500 --- 29.11 46.00 16.89 | N OFF 19.6
1.243500 41.58 --- 56.00 1442 | N OFF 19.6
1.284000 --- 29.16 46.00 16.84 | N OFF 19.7
1.284000 40.62 --- 56.00 15.38 | N OFF 19.7
1.365000 --- 29.10 46.00 16.90 | N OFF 19.7
1.365000 39.90 --- 56.00 16.10 | N OFF 19.7
1.450500 --- 28.47 46.00 1753 | N OFF 19.7
1.450500 38.77 --- 56.00 1723 | N OFF 19.7
1.536000 --- 28.96 46.00 17.04 | N OFF 19.7
1.536000 40.27 --- 56.00 1573 | N OFF 19.7
1.621500 --- 29.02 46.00 16.98 | N OFF 19.7
1.621500 40.15 - 56.00 1585 | N OFF 19.7
1.707000 - 29.27 46.00 16.73 | N OFF 19.7
1.707000 38.94 - 56.00 17.06 | N OFF 19.7
1.797000 — 29.02 46.00 16.98 | N OFF 19.7
1.797000 39.37 === 56.00 16.63 | N OFF 19.7
1.864500 — 29.59 46.00 16.41 | N OFF 19.7
1.864500 40.46 - 56.00 1554 | N OFF 19.7
1.963500 - 29.25 46.00 16.75 | N OFF 19.7
1.963500 38.37 - 56.00 1763 | N OFF 19.7
2.049000 — 28.76 46.00 17.24 | N OFF 19.7
2.049000 38.55 === 56.00 1745 | N OFF 19.7
2.139000 — 29.11 46.00 16.89 | N OFF 19.7
2.139000 39.66 - 56.00 16.34 | N OFF 19.7
2.222250 - 28.59 46.00 1741 | N OFF 19.7
2.222250 37.78 - 56.00 18.22 | N OFF 19.7
2.305500 — 28.27 46.00 1773 | N OFF 19.7
2.305500 37.13 === 56.00 18.87 | N OFF 19.7
2.395500 — 28.78 46.00 17.22 | N OFF 19.7
2.395500 38.52 - 56.00 1748 | N OFF 19.7
2.474250 - 28.63 46.00 1737 | N OFF 19.7
2.474250 37.69 - 56.00 1831 | N OFF 19.7
2.559750 --- 28.05 46.00 1795 | N OFF 19.7
2.559750 36.17 -=- 56.00 19.83 | N OFF 19.7
2.649750 --- 28.14 46.00 17.86 | N OFF 19.7
2.649750 37.61 - 56.00 18.39 | N OFF 19.7
2.816250 - 26.98 46.00 19.02 | N OFF 19.7
2.816250 33.48 - 56.00 2252 | N OFF 19.7
2.901750 --- 26.90 46.00 19.10 | N OFF 19.7
2.901750 34.75 - 56.00 21.25 | N OFF 19.7
3.075000 — 25.95 46.00 20.05 | N OFF 19.7
3.075000 30.16 - 56.00 2584 | N OFF 19.7
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR120337-09A

Appendix C. Radiated Spurious Emission

Temperature : 20.1~21.5°C
Test Engineer : Fu Chen and Troy Hsieh
Relative Humidity : 58.1~67.6%
Lora 902~928MHz
Lora FHSS 125k (Band Edge @ 3m)
Lora Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
SF8 Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBuV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/IA)/(HN)
74.62 24.07 -15.93 40 32.84 125 11.17 32.44 - - P H
115.36 36.6 -6.9 43.5 40.42 17.05 11.53 324 255 161 Q H
144.46 31.88 -11.62 435 35.52 17.05 11.76 32.45 - - P H
184.23 29.43 -14.07 43.5 35.39 14.56 11.99 32,51 - - P H
491.72 35.37 -10.63 46 30.48 23.72 13.27 321 - - P H
573.2 36.56 -9.44 46 29.95 25.69 13.6 32.68 - - P H
* 902.2 120.47 - - 108.27 28.84 14.58 31.22 154 198 P H
H
Lora H
FHSS 125k H
CHO1 41.64 35.32 -4.68 40 38.58 18.37 10.81 32.44 100 356 Q \%
902.2MHz 74.62 29.38 |-10.62 40 38.15 12.5 11.17 | 32.44 - - P |V
115.36 32.58 -10.92 43.5 36.4 17.05 11.53 324 - - P \%
180.35 28.38 -15.12 43.5 34.21 14.7 11.97 325 - - P \%
502.39 34.76 -11.24 46 29.78 23.84 13.3 32.16 - - P \%
562.53 35.87 -10.13 46 28.95 25.95 13.57 32.6 - - P \%
* 902.2 116.95 - - 104.75 28.84 14.58 31.22 109 254 P \%
\%
\%
\%
1. No other spurious found.
2. All results are PASS against limit line.
Remark 3. Non restricted band limit is radio frequency level down 30db.
4. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or emission is noise floor only.

TEL: 886-3-327-3456
FAX: 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR120337-09A

Lora Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
SF8 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)
72.68 24.02 -15.98 40 33.06 12.24 11.16 32.44 - - P H
114.39 36.43 -7.07 43.5 40.38 16.94 11.51 324 256 164 Q H
145.43 31.49 -12.01 43.5 35.15 17.02 11.77 32.45 - - P H
185.2 30.3 -13.2 43.5 36.24 14.57 12 3251 - - P H
486.87 35.28 -10.72 46 30.48 23.64 13.24 | 32.08 - - P H
564.47 36.69 -9.31 46 29.8 25.93 13.58 | 32.62 - - P H
* 915 120.25 - - 107.81 28.96 14.61 31.13 147 195 P H
H
H
H
Lora H
FHSS 125k H
CH 65 41.64 35.33 -4.67 40 38.59 18.37 10.81 | 32.44 | 100 | 356 Q | V
915MHz 74.62 2957 |-10.43 40 38.34 12,5 11.17 | 32.44 - - P |V
115.36 325 -11 43.5 36.32 17.05 11.53 32.4 - - P \%
155.13 29.39 -14.11 43.5 33.5 16.56 11.79 32.46 - - P \%
564.47 36.47 -9.53 46 29.58 25.93 13.58 32.62 - - P \%
591.63 36.83 -9.17 46 30.56 25.44 13.65 | 32.82 - - P \Y,
* 915 116.78 - - 104.34 28.96 14.61 31.13 107 258 P \%
\%
\%
\%
\%
\%
1. No other spurious found.
2. All results are PASS against limit line.
Remark 3. Non restricted band limit is radio frequency level down 30db.
4. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or emission is noise floor only.

TEL: 886-3-327-3456
FAX: 886-3-328-4978

Page Number

: C20of C7




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR120337-09A

Lora Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
SF8 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)
74.62 244 -15.6 40 33.17 12.5 11.17 32.44 - - P H
115.36 36.64 -6.86 435 40.46 17.05 11.53 324 253 | 160 Q | H
143.49 30.93 -12.57 43.5 34.49 17.13 11.76 32.45 - - P H
187.14 28.94 -14.56 43.5 34.91 14.53 12.01 3251 - - P H
560.59 36.02 -9.98 46 29.07 25.97 13.57 | 32.59 - - P H
609.09 36.39 -9.61 46 30.16 25.37 13.69 | 32.83 - - P H
* 927.8 119.58 - - 106.67 29.3 14.65 31.04 141 315 P H
H
H
H
Lora H
FHSS 125k H
CH 129 42.61 34.8 -5.2 40 38.66 17.76 10.82 | 32.44 | 100 | 356 Q | V
927.8MHz 74.62 30.08 | -9.92 40 38.85 12,5 11.17 | 32.44 - - P |V
115.36 31.71 -11.79 43.5 35.53 17.05 11.53 32.4 - - P \%
155.13 29.19 -14.31 43.5 33.3 16.56 11.79 32.46 - - P \%
491.72 33.87 -12.13 46 28.98 23.72 13.27 321 - - P \%
568.35 36.15 -9.85 46 29.4 25.81 13.59 | 32.65 - - P \Y,
* 927.8 115.7 - - 102.79 29.3 14.65 31.04 108 263 P \%
\%
\%
\%
\%
\%
1. No other spurious found.
2. All results are PASS against limit line.
Remark 3. Non restricted band limit is radio frequency level down 30db.
4. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or emission is noise floor only.

TEL: 886-3-327-3456
FAX: 886-3-328-4978
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Report No. : FR120337-09A

Lora FHSS 125k (Harmonic @ 3m)

Lora Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
SF8 Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) [(dBuV/m)| (dB) |(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
2707.5 49.99 -24.01 74 47.98 27.93 7.98 33.9 100 227 P H
2707.5 45.83 -8.17 54 43.82 27.93 7.98 33.9 100 | 227 A | H
3610 38.77 -35.23 74 57.47 29.72 10.78 59.2 - - P H
4512.5 38.12 -35.88 74 53.74 31.7 11.08 58.4 - - P H
5415 38.15 -35.85 74 52 32.9 12.08 58.83 - - P H
Lora 81225 42.61 -31.39 74 50.02 37.1 14.37 58.88 - - P H
FHSS 125k 9025 45.16 -28.84 74 50.1 38.05 15.83 58.82 - - P H
CHO1 2707.5 45.62 -28.38 74 43.61 27.93 7.98 33.9 100 201 P \%
902.2MHz 2707.5 41.12 | -12.88 54 39.11 27.93 7.98 339 | 100 | 201 | A |V
3610 36.94 |-37.06 74 55.64 29.72 10.78 59.2 - - P |V
4512.5 38.32 -35.68 74 53.94 31.7 11.08 58.4 - - P \%
5415 37.88 |-36.12 74 51.73 32.9 12.08 | 58.83 - - P |V
81225 42.94 -31.06 74 50.35 37.1 14.37 58.88 - - P \%
9025 44.6 -29.4 74 49.54 38.05 15.83 58.82 - - P \%
2745 48.71 |-25.29 74 46.48 28.08 8.05 33.9 100 | 233 P H
2745 44.64 -9.36 54 42.41 28.08 8.05 33.9 100 | 233 A | H
3660 37.03 -36.97 74 55.46 29.82 10.86 59.11 - - P H
4575 37.6 -36.4 74 53.57 31.7 10.75 58.42 - - P H
7320 41.36 -32.64 74 50.07 37.02 13.44 59.17 - - P H
Lora 8235 42.94 -31.06 74 50.14 37.24 14.41 58.85 - - P H
FHSS 125k 9150 44.78 -29.22 74 49.66 38.2 15.84 58.92 - - P H
CH 65 2745 46.44 -27.56 74 44.21 28.08 8.05 33.9 100 198 P \%
915MHz 2745 42.34 | -11.66 54 40.11 28.08 8.05 339 | 100 | 198 | A | V
3660 36.52 -37.48 74 54.95 29.82 10.86 59.11 - - P \%
4575 38.34 -35.66 74 54.31 31.7 10.75 58.42 - - P \%
7320 41.91 -32.09 74 50.62 37.02 13.44 59.17 - - P \%
8235 42.43 -31.57 74 49.63 37.24 14.41 58.85 - - P \%
9150 4518 |-28.82 74 50.06 38.2 15.84 | 58.92 - - P |V
TEL: 886-3-327-3456 Page Number : C40of C7

FAX: 886-3-328-4978
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Report No. : FR120337-09A

2783.4 47.11 -26.89 74 44.78 28.1 8.12 33.89 | 100 | 218 P H
2783.4 42.85 -11.15 54 40.52 28.1 8.12 33.89 100 218 A H
3711.2 37.62 -36.38 74 55.74 29.97 10.93 | 59.02 - - P H
4639 37.84 -36.16 74 53.72 31.78 10.77 58.43 - - P H
Lora 7422.4 4147 |-32.53 74 50.35 | 36.51 | 13.74 | 59.13 - - P | H
FHSS 125k 8350.2 43.39 -30.61 74 50.29 37.3 14.63 58.83 - - P H
CH 129 2783.4 44.98 -29.02 74 42.65 28.1 8.12 33.89 100 200 P \%
927.8MHz 2783.4 40.87 | -13.13 54 38.54 28.1 812 | 3389 | 100 | 200 | A | V
3711.2 394 -34.6 74 57.52 29.97 10.93 59.02 - - P \%
4639 37.78 |-36.22 74 53.66 31.78 10.77 | 58.43 - - P |V
7422.4 41.11 -32.89 74 49.99 36.51 13.74 59.13 - - P \%
8350.2 42.63 | -31.37 74 49.53 37.3 14.63 | 58.83 - - P |V
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark 3. Non restricted band limit is radio frequency level down 30db.
4.

The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise

floor only.

TEL: 886-3-327-3456
FAX: 886-3-328-4978
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any unwanted emissions shall not

exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A Peak or Average

HIV Horizontal or Vertical

TEL: 886-3-327-3456 Page Number : C6 of C7
FAX: 886-3-328-4978
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Report No. : FR120337-09A

A calculation example for radiated spurious emission is shown as below:

Lora

Note

Frequency Level Margin Limit Read | Antenna | Path |Preamp| Ant

Table

Peak

Pol.

Line Level Factor Loss Factor | Pos

Pos

Avg.

(MHz) |(dBuV/m)| (dB) |(dBpV/m)| (dBuV)| (dB/m) | (dB) (dB) |(cm)

(deg)

(P/A)

(HV)

Lora
CHO1
902.2MHz

2707.5 49.99 -24.01 74 47.98 27.93 7.98 33.9 100

227

2707.5 45.83 -8.17 54 43.82 27.93 7.98 33.9 100

227

1.
2.

Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
Level(dBuV/m) =

Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

3.

Margin(dB) = Level(dBuV/m) — Limit Line(dBuV/m)

For Peak Limit @ 2707.5MHz:

1.

Level(dBuV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 27.93(dB/m) + 7.98(dB) + 47.98(dBuV) — 33.9 (dB)

= 49.99 (dBuV/m)

2.

Margin (dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 49.99(dBuV/m) — 74(dBuVv/m)

= -24.01(dB)

For Average Limit @ 2707.5MHz:

1.

Level(dBuV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBpV) - Preamp Factor(dB)

= 27.93(dB/m) + 7.98(dB) + 43.82(dBuV) — 33.9 (dB)

= 45.83 (dBuV/m)

2.

Margin (dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 45.83(dBuV/m) — 54(dBuV/m)

=-8.17(dB)

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

TEL: 886-3-327-3456

Page Number

FAX: 886-3-328-4978
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Appendix D. Radiated Spurious Emission Plots

Temperature : 20.1~21.5°C
Test Engineer : Fu Chen and Troy Hsieh
Relative Humidity : 58.1~67.6%
Lora 902~928MHz
Lora FHSS 125k (Band Edge @ 3m)
Lora Lora 902~928MHz

Lora FHSS 125k Ch01 902.5Mhz

Horizontal Vertical

120.0f L] 120.0|

500 7 = 500 N
ot — jgulevM_,w Yoo w_n]_rf L \.WNW“—‘MWM
B A B NP P N —

209 200 9] .

2 i

e 20 00 00 oo oo oo 800. 900. 1000 0 100. 20, 30. 400, 500, 0. 700, 800, S0 1000

oy

Frequency iz)
site 03CHILHY Site 03CHIL-HY
Q P / Condition QP 3m BI-LOG 35414-211009 HORTZONTAL Condition QP 3m BI-LOG 35414-211009 VERTICAL

Peak

Remark: The unwanted signal of mark #7 in Horizontal plot falls within the non-restricted band and
meet the requirements of 15.247 (d).

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Lora Lora 920~928MHz

Lora FHSS 125k Ch65 915MHz

vel (dBuVim) Date: 2022.05.31 evel (dl Date: 2022-05-31
-
1200/ 120.0| 7
.
.
wd e
wd wd
o o
«d . wd -
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09 i 5 ¢ e e PEE i il
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d
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e me W s @ ey
e
site oacHLHy
Site 03CH11-HY Condition QP 3m BI-LOG 35414-211009 VERTICAL
QP / Condition QP 3m BI-LO6 35414-211009 HORTZONTAL

Peak

Remark: The unwanted signal of mark #7 in Horizontal plot falls within the non-restricted band and
meet the requirements of 15.247 (d).

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Lora Lora 902~928MHz
Lora FHSS 125k Ch129 927.8MHz
Horizontal Vertical
500 i —— 500 =
,M;:J— - E———— | w.n—’—‘Z L, o S e
4 s 300} T

z::z\;m/ww*” T S
Peak (Sfx;:\ed\lvon OQiC;: ;ﬂos 35414-211009 HORIZONTAL Conditon G 3mBIL06 35414211009 VERTICAL
Avg.

Remark: The unwanted signal of mark #7 in Horizontal plot falls within the non-restricted band and

meet the requirements of 15.247 (d).
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Lora 902~928MHz
Lora FHSS 125k (Harmonic @ 3m)
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Remark: The unwanted signal of mark #1 in Horizontal plot falls within the non-restricted band and
meet the requirements of 15.247 (d).
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Lora Lora 902~928MHz
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Remark: The unwanted signal of mark #1 in Horizontal plot falls within the non-restricted band and
meet the requirements of 15.247 (d).
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Appendix E. Duty Cycle Plots

Duty :
Band T(us 1/T(kHz VBW Settin
Cycle(%) (us) (kHz) ¢
LoRa (125KHz) SF8 100.00 - - 10Hz
LoRa (125KHz)_SF8
B T -
Center Freq 902.200000 whz B #Avg Type: RMS
Ref 116.99 dBV
’lu Center Freq)
—_— X T SR PN, | ) 200000 MHz!
902.200000 MHz|
902.200000 MHz |
‘Center 902.200000 MHz Span 0 Hz CF Step!
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 100.0 ms (1001 pls) 1.000000 :I::
}:’V“- 7.300 ms | (A -0.01dB — — ‘
L
0 Hz|
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