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FCC RADIO TEST REPORT

SPORTON LAB.

Report No. : FR120337-09B

Summary of Test Result

Report Ref Std. Result
Clause Clause Test tems (PASS/FAIL) Remark
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.247(b)(3) Power Output Measurement Pass -
3.3 15.247(e) Power Spectral Density Pass -
Conducted Band Edges Pass -
3.4 15.247(d)
Conducted Spurious Emission Pass -
. . 3.19dB
3.5 15.247(d) Rad'atedSBirr‘guEsdgemsi;?gnRad'ated Pass |under the limit at
P 2743.500 MHz
3.30dB
3.6 15.207 AC Conducted Emission Pass under the limit at
0.499 MHz
15.203 & :
3.7 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: Cindy Liu

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CDTS Version 2.4
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1 General Desc
1.1 Product Feature

Bluetooth-LE, Wi-Fi 2.4G

ription
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 made to the EUT during the testing.

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
Report Template No.: BU5-FR15CDTS

Page Number : 50f 23
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1.4 Applicable Standards

According to the specifications declared by 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 the test items were validated and recorded in accordance with the standards without any
modification during the testing.

2. The TAF code is not including all the FCC KDB listed without accreditation.
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2 Test Configuration of Equipment Under Test

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.

2.1 Carrier Frequency and Channel

Frequency Band Channel (II:\/rIquz) Channel (llz\;quz)
1 902.5 17 915.3
2 903.3 18 916.1
3 904.1 19 916.9
4 904.9 20 917.7
5 905.7 21 918.5
6 906.5 22 919.3
7 907.3 23 920.1

902 — 928 MHz 8 908.1 24 920.9

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

TEL : 886-3-327-3456 Page Number 1 7 0f 23
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2.2 Test Mode

Summary table of Test Cases

Test Item

Feature

LoRa

Conducted

Test Cases

LoRa 500 KHz DTS_SF8

Mode 4: CHO1 Tx_902.50 MHz
Mode 5: CH16 Tx_914.50 MHz
Mode 6: CH31 Tx_926.50 MHz

LoRa 500 KHz DTS_SF9

Mode 7: CHO1 Tx_902.50 MHz
Mode 8: CH16 Tx_914.50 MHz
Mode 9: CH31 Tx_926.50 MHz

LoRa 500 KHz DTS_SF10

Mode 10: CHO1 Tx_902.50 MHz
Mode 11: CH16 Tx_914.50 MHz
Mode 12: CH31 Tx_926.50 MHz

LoRa 500 KHz DTS_SF11

Mode 13: CHO1 Tx_902.50 MHz
Mode 14: CH16 Tx_914.50 MHz
Mode 15: CH31 Tx_926.50 MHz

Radiated

Test Cases

LoRa 500 KHz DTS_SF11

Mode 1: CHO1 Tx_902.50 MHz
Mode 2: CH16 Tx_914.50 MHz

Mode 3: CH31 Tx_926.50 MHz

AC Conducted

Emission

Mode 1: LoRa Tx

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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2.3 Connection Diagram of Test System

System BT

Simulator AP router Motebook GPS Station Earphone

Power EUT

Source Motebook
‘ Cradie ‘ 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.

2.4 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.

2.5 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10 dB attenuator.

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

TEL : 886-3-327-3456 Page Number 1 90of 23
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

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

3.1.3Test Procedures

1. The testing follows the ANSI C63.10 Section 6.9.3 (OBW) and 11.8.1 (6dB BW).

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

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

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6
dB bandwidth must be greater than 500 kHz.

5.  For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

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

3.1.4Test Setup

Spectrum Analyzer EUT
3.1.5Test Result of 6dB and 99% Occupied Bandwidth
Please refer to Appendix A.
TEL : 886-3-327-3456 Page Number : 10 of 23
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SPORTON LAB.

3.2 Output Power Measurement

3.2.1Limit of Output Power

Section 15.247(b)(3) For systems using digital modulation in the 902-928 MHz, the limit for peak output

power is 1 watt.

3.2.2Measuring Instruments

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

3.2.3Test Procedures

1. For Average Power, the testing follows ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G

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

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

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

3.2.4Test Setup

[ [ g

At at
Power Meter enuator EUT

3.2.5Test Result of Average Output Power

Please refer to Appendix A.

TEL : 886-3-327-3456 Page Number 1 11 of 23
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time

interval of continuous transmission.

3.3.2Measuring Instruments

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

3.3.3Test Procedures

1. The testing follows the ANSI C63.10 Section 11.10.2 Method PKPSD.

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

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

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the span to 1.5
times DTS Channel Bandwidth. (6dB BW)

5. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

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

3.3.4Test Setup

Spectrum Analyzer EUT
3.3.5Test Result of Power Spectral Density
Please refer to Appendix A.
TEL : 886-3-327-3456 Page Number 112 of 23
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission Measurement

In any 100 kHz bandwidth outside of the authorized frequency band, the emissions which fall in the
non-restricted bands shall be attenuated at least 20 dB / 30dB relative to the maximum PSD level in

100 kHz by RF conducted measurement.

3.4.2Measuring Instruments

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

3.4.3Test Procedures

1. The testing follows the ANSI C63.10 Section 11.11.3 Emission level measurement.

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

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

4. Set RBW =100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per 15.247(d).

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

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

frequency band.

3.4.4Test Setup

e 2

Spectrum Analyzer EUT

3.4.5Test Result of Conducted Band Edges and Spurious Emission

Please refer to Appendix A.

TEL : 886-3-327-3456 Page Number 1 13 of 23
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated band edge and Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device is measured by spectrum analyzer, the attenuation under this paragraph shall be
30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also

comply with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.5.2Measuring Instruments

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

TEL : 886-3-327-3456 Page Number 1 14 of 23

FAX : 886-3-328-4978 Issue Date : Sep. 28, 2022
Report Template No.: BU5-FR15CDTS Version 2.4 Report Version 101



SPORTON LAB.

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

3.5.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 11.12.1 Radiated emission measurements.
The EUT is arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.
The EUT is placed on a turntable with 0.8 meter for frequency below 1 GHz and 1.5 meter for
frequency above 1 GHz respectively above ground.
The EUT is set 3 meters away from the receiving antenna, which is mounted on the top of a
variable height antenna tower.
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
Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the emission being measured,;
(2) Set RBW =100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold,;
(3) Set RBW =1 MHz, VBW=3 MHz for f > 1 GHz for peak measurement.
For average measurement:

VBW = 10 Hz, when duty cycle is no less than 98 percent.

VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum

transmission duration over which the transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.

TEL : 886-3-327-3456 Page Number 1 15 of 23
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3.5.4Test Setup

For radiated emissions below 30MHz

i | RX 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

TEL : 886-3-327-3456 Page Number 1 16 of 23
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For radiated emissions test above 1GHz
RX Antenna

B —— —’ .

= I,

Metal Full Soldered Ground Plane

=

Spectrum Analyzer / Receiver

3.5.5Test Results of Radiated Spurious Emissions (9kHz ~ 30MHz)

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

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

out very similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C and D.

3.5.7Duty Cycle

Please refer to Appendix E.

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

Please refer to Appendix C and D.
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3.6 AC Conducted Emission Measurement
3.6.1Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2Measuring Instruments

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

3.6.3Test Procedures

1. The EUT is placed 0.4 meter away from the conducting wall of the shielding room, and is 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 shall be used.
6. Both Line and Neutral shall be tested in order to find out the maximum conducted emission.
7. The frequency range from 150 kHz to 30 MHz is scanned.
8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF bandwidth =
9kHz) with Maximum Hold Mode.
TEL : 886-3-327-3456 Page Number 1 18 of 23
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3.6.4Test Setup

| =xbesiaatnain dos Tt o mr e e T T e i S o T g T et Al B ST s o e |
I |
|
I Rear of EUT to be flushed !
I with rear of table top ]
I 1
| |
| |
! e EUT l
I - ol [ I l 80 cm to
I Receiver | ground
| 500 RF Cable SHem | || ptane
|
: |
|
I 1 2 |
| g | U
| “3bp ;
|
| AC :
I AMH | |
I (LISHy : I
I L Ll |
|
I s | £
I o -~ Bonded to horizontal l o e
s ground plane -~
B et bl e e e e s Ml B e b
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.6.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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3.7 Antenna Requirements

3.7.1Standard Applicable

If directional gain of transmitting Antennas is greater than 6 dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6 dBi. The use of a permanently attached antenna or of an

antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the rule.

3.7.2 Antenna Anti-Replacement Construction
An embedded-in antenna design is used.

3.7.3Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.

TEL : 886-3-327-3456 Page Number 1 20 of 23
FAX : 886-3-328-4978 Issue Date : Sep. 28, 2022
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4 List of Measuring Equipment

Instrument | Brand Name | Model No. Serial No. | Characteristics Cal:)b;etion Test Date Due Date Remark
Loop Antenna 22:322‘ HFH2-22 100315 | 9 kHz~30 MHz | Jan. 07, 2022 '\ﬁiélafizggg Jan. 06, 2023 (O\SgdHiif-O:Y)
Bilog Antenna |  TESEQ CBhil_tlﬁD& :’T5_4Nt‘ég‘2 30MHz~1GHz | Oct. 09, 2021 '\:%.3%,23522; Oct. 08, 2022 (oggaiifﬂv)
Horn Antenna SCHVZ’?(RZBE BBHADgle 9120D-1212 | 1GHz ~ 18GHz | Mar. 10, 2022 '\/133;.3%,2;522; Mar. 09, 2023 (O:F;gﬁiifﬂv)
Amplifier SONOMA 310N 187312 9kHz~1GHz | Dec. 10, 2021 '\:iff%yz;gzz; Dec. 09, 2022 (o?gﬁiifﬂv)
Preamplifier |  Keysight 83017A | MY53270080 | 1GHz~26.5GHz | Nov. 10, 2021 '\:iélafizgg; Nov. 09, 2022 (OggdHii]t.i-OSY)
Preamplifier Jet-Power JPA%%:ES- 171028330005 1GHz~18GHz | Jun. 16, 2021 I\,/\I/Ia;/ysgoiy22002222~ Jun. 15, 2022 (Oggﬂii]t_i-oHnY)
Preamplifier | Jet-Power JPA031015'55' 171028(1)30005 1GHz~18GHz | Jun. 15, 2022 AAuugé_lfizzoozzzg Jun. 14, 2023 (oggﬁiifj—?v)
ip:g;:’er? Keysight N9O10A | MY54200486 | 10Hz~44GHz | Oct. 15, 2021 '\233;_3%722522; Oct. 14, 2022 (oggﬁiifj—?v)
EZ'C';\?:: Keysight NgosgA(Mx MY55420170 | 20MHz~8.4GHz | Jul. 15, 2021 h:ﬂagySgOi’ZZO;ZZ; Jul. 14, 2022 (o?gdHiifiTY)
EZ"C';\?:: Keysight N903:)A(MX MY54130085 | 20MHz~8.4GHz | Oct. 21, 2021 ?ugéllf;’zfozzz; Oct. 20, 2022 (o?gdHiif-oHnY)
Controller EMEC EM 1000 N/A taljzn;rzln?lj\;lr;st N/A '\:3;.3%,2:522; N/A (Osgﬂiif-oHnY)
Antenna Mast |  EMEC AM'B;'%OO N/A 1~4m N/A '\:33;_3%72: g 22 , N/A ( o?gﬁiifi?v)
Turn Table EMEC TT 2000 N/A 0~360 Degree N/A '\:33;_3%72; 522; N/A ( OggdHiif-ole)
Software Audic | o5 | RK-001053 N/A N/A “:33; .3%'2;522; VA | o?gdHiif?:Y)
RF Cable :Biii; SUC100I;LEX MY2859/2 | 30MHz-40GHz | Mar. 10, 2022 “ﬁﬁff},zsgfg Mar. 09, 2023 (OggdHii]t.i—C):Y)
RF Cable gﬂﬁiig sucloozLEx MY9837/4PE | 9kHz-30MHz | Mar. 10, 2022 “23’;_3%72;522; Mar. 09, 2023 (osgﬁif-o:v)
RF Cable :BE‘E‘E; SUC;ZZLEX MY9837/4PE | 30MHz-18GHz | Mar. 10, 2022 '\233;_3%72;522; Mar. 09, 2023 (oggﬁiifﬂv)
RF Cable :BE‘E‘E; SUC;ZZLEX 811852/4 | 30MHz-18GHz | Mar. 10, 2022 '\233;_3%72;522; Mar. 09, 2023 (oggﬁiifﬂv)
WLK4-1000- N
Filter Wainwright |1530-8000-4|  SN11  |1.53G Low Pass | Sep. 13, 2021 “ﬁﬁff},zsgfg Sep. 12, 2022 (OggdHli]t.l—C):Y)
0SS
Filter Wainwright X;:Eﬁéig) SN3 3GHZ:|itgerr‘ Pass| sep. 13, 2021 “232_3%12;522; Sep. 12, 2022 (oggﬁiif?:\()
00-60SS
WHKX12-
Filter Wainwright o-1ooo-152?) SN12 1GHZ:E Pass| Nov. 04, 2021 '\:33;.3%'2:55; Nov. 03, 2022 (oggiiif?}:v)
0-60SS
Hygrometer | TECPEL | DTM-303B | TP140325 N/A Nov. 26, 2021 '\:33;.3%'2;55; Nov. 25, 2022 (oggdHiif?:Y)
Hygrometer | TECPEL | DTM-303B | TP200880 N/A Sep. 30, 2021 “2%3%12;5; Sep. 29, 2022 (osgﬂifﬁv)
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Instrument | Brand Name | Model No. Serial No. | Characteristics Cal:)b;etion Test Date Due Date Remark
Agozcr’(‘:"éer ChainTek | APC-1000W N/A N/A N/A Jul. 14, 2022 N/A ?ggg:‘ﬂi’;
EZAC'eTISS: gg:\?vzé‘ ESR3 102388 | 9kHz~3.6GHz | Dec. 01,2021 | Jul. 14,2022 |Nov. 30, 2022 ?ggg:‘ﬂ:’(’;
Hygrometer Testo 608-H1 34913912 N/A Nov. 17, 2021 | Jul. 14, 2022 |Nov. 16, 2022 ?ggg:cﬂ%]
LISN 222\?\/22 ENV216 100080 9kHz~30MHz | Dec. 03,2021 | Jul. 14, 2022 |Dec. 02, 2022 ?ggggcﬂ%]
Software 22:322‘ EMC32 N/A N/A N/A Jul. 14, 2022 N/A ?ggg:‘ﬂi’;
Pulse Limiter SCHV(V:':RZBE 9;/62?5 N 00601 N/A Jul. 28,2021 | Jul. 14,2022 | Jul. 27, 2022 %’gg:c:?r)'
LISN Cable MVE RG-400 260260 N/A Dec. 30, 2021 | Jul. 14, 2022 |Dec. 29, 2022 (ngg;‘_:ﬂ?(';
Hygrometer | TECPEL TR32 | HE17XB2468 N/A Mar, 18, 2022 Nﬁ’ izl 22%222; Mar. 17, 2023 (CTOH” g ;C:ﬁg
Aiiaglgir EZE\?VZ; FSV40 101564 10Hz~40GHz | Aug. 30, 2021 '\{']":?I’ 221 22%222; Aug. 29, 2022 (CTOJS;_T:?(‘;
Power Meter | Anritsu ML2495A 932001 N/A Sep. 30, 2021 '\/ﬁ' 2321 22%2222~ Sep. 29, 2022 gogg;_ﬁi‘;
Power Sensor | Anritsu MA2411B 846202  |300MHz~40GHz | Sep. 30, 2021 'Vﬁ' 221 22%2222~ Sep. 29, 2022 gogg;_ﬁi‘;
TEL : 886-3-327-3456 Page Number 1 22 of 23
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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)) '
TEL : 886-3-327-3456 Page Number 1 23 0f 23
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Report Number : FR120337-09B

Appendix A. Test Result of Conducted Test Items
Test Engineer: Tommy Lee Temperature: 21~26 °C
Test Date: 2022/5/22~2022/7/31 Relative Humidity: 49~56 %
<LoRa 500kHz>
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
) 6dB BW
Data Freq. | Occupied | 6dB BW L .
Mod. Rate NTY CH. (MHz) BW (MHz) (k/llrl::) Pass/Fail
(MHz)
Lora SF8 | 1 1 902.5| 0.537 0.641 0.50 Pass
Lora SF8 | 1 16 | 914.5| 0.537 0.637 0.50 Pass
Lora SF8 | 1 31 [926.5| 0.539 0.649 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average [Conducted EIRP EIRP
Mod Data NTd CH Freq. |Conducted| Power DG Power Power Pass
’ Rate " | (MHz) [ Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
Lora SF8 | 1 1 902.5| 24.86 30.00 -0.83 24.03 36.00 Pass
Lora SF8 | 1 16 | 914.5| 24.68 30.00 -0.83 23.85 36.00 Pass
Lora SF8 | 1 31 [926.5| 24.30 30.00 -0.83 23.47 36.00 Pass
TEST RESULTS DATA
Average Power Density
Average
Average
Peak PSD PSD
Mod. Data |\ .o ch. | Fre9 | “(4Bm PSD DG Limit | Pass/Fail
Rate (MHz) (dBm (dBi)
/100kHz) 13KkHz) (dBm
/3kHz)
Lora SF8 | 1 1 902.5| 24.77 5.12 -0.83 8.00 Pass
Lora SF8 | 1 16 | 914.5| 24.50 4.85 -0.83 8.00 Pass
Lora SF8 | 1 31 [926.5| 24.08 452 -0.83 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
’ 6dB BW
Data Freq. | Occupied | 6dB BW L .
Mod. Rate NTY CH. (MHz) BW (MHz) (k/l|r|1-|“zt) Pass/Fail
(MHz)
Lora SF9 | 1 1 902.5| 0.541 0.645 0.50 Pass
Lora SF9 | 1 16 | 9145 0.541 0.643 0.50 Pass
Lora SF9 | 1 31 [926.5| 0.547 0.649 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average [Conducted EIRP EIRP
Mod Data NTd CH Freq. |Conducted| Power DG Power Power Pass
’ Rate " | (MHz) | Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
Lora SF9 | 1 1 902.5| 24.85 30.00 -0.83 24.02 36.00 Pass
Lora SF9 | 1 16 | 914.5| 24.65 30.00 -0.83 23.82 36.00 Pass
Lora SF9 | 1 31 [926.5]| 24.30 30.00 -0.83 23.47 36.00 Pass
TEST RESULTS DATA
Average Power Density
Average
Average
Peak PSD PSD
Mod. Data |\ . ch. | Fred- | gm 1D e Limit | Pass/Fail
Rate (MHz) (dBm (dBi)
/100kHz) 13kHz) (dBm
/3kHz)
Lora SF9 | 1 1 902.5| 24.61 5.87 -0.83 8.00 Pass
Lora SF9 | 1 16 | 9145 2529 5.68 -0.83 8.00 Pass
Lora SF9 | 1 31 [926.5| 24.94 4.99 -0.83 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
’ 6dB BW
Data Freq. | Occupied | 6dB BW L .
Mod. Rate NTY CH. (MHz) BW (MHz) (k/l|r|1-|“zt) Pass/Fail
(MHz)
Lora SF10 | 1 1 902.5| 0.543 0.649 0.50 Pass
Lora SF10 | 1 16 | 9145 0.541 0.647 0.50 Pass
Lora SF10 | 1 31 [926.5| 0.545 0.655 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average [Conducted EIRP EIRP
Mod Data NTd CH Freq. |Conducted| Power DG Power Power Pass
’ Rate " | (MHz) [ Power Limit (dBi) (dBm) Limit /Fail
(dBm) (dBm) (dBm)
Lora SF10 | 1 1 902.5| 24.84 30.00 -0.83 24.01 36.00 Pass
Lora SF10 | 1 16 | 914.5| 24.66 30.00 -0.83 23.83 36.00 Pass
Lora SF10 | 1 31 [926.5]| 24.30 30.00 -0.83 23.47 36.00 Pass
TEST RESULTS DATA
Average Power Density
Average
Average
Peak PSD PSD
Mod. Data |\ . ch. | Fred- | gm 1D e Limit | Pass/Fail
Rate (MHz) (dBm (dBi)
/100kHz) 13kHz) (dBm
/3kHz)
Lora SF10 | 1 1 902.5| 2554 6.92 -0.83 8.00 Pass
Lora SF10 | 1 16 | 9145| 25.37 6.64 -0.83 8.00 Pass
Lora SF10 | 1 31 [926.5| 25.01 6.03 -0.83 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
5 6dB BW
Data Freq. | Occupied | 6dB BW - )
Mod. Rate NT{ CH. (MHz) BW (MHz) (IK/llrS:) Pass/Fail
(MHz)
Lora SF11 | 1 1 902.5| 0.545 0.649 0.50 Pass
Lora SF11 | 1 16 [ 914.5| 0.545 0.645 0.50 Pass
Lora SF11| 1| 31 |926.5| 0.545 0.653 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average | Conducte EIRP
Conducte d EIRP
Data Freq. DG Power Pass
Mod. NT{ CH. d Power . Power - .
Rate (MHz) L (dBi) Limit [Fail
Power Limit (dBm) (dBm)
(dBm) (dBm)
Lora SF11 | 1 1 902.5| 24.88 30.00 -0.83 24.05 36.00 Pass
Lora SF11 | 1 16 [ 9145 24.66 30.00 -0.83 23.83 36.00 Pass
Lora SF11 | 1| 31 |926.5| 24.30 30.00 -0.83 23.47 36.00 Pass
TEST RESULTS DATA
Average Power Density
Average
Average
Peak PSD PSD
Mod. Data |4 cH. | F®% | (gBm S S Limit | Pass/Fail
Rate (MHz) /100kHz) (dBm (dBi) (dBm
R3kHz) 3kH2)
Lora SF11 | 1 1 902.5| 25.59 6.98 -0.83 8.00 Pass
Lora SF11 | 1 16 [ 9145 25.38 6.75 -0.83 8.00 Pass
Lora SF11| 1| 31 |926.5| 25.00 6.16 -0.83 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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<LoRa 500kHz DTS>
<Data Rate: SF8>

6dB Bandwidth

Lora 500KHz SF8

6 dB Bandwidth Plot on Channel 1

6 dB Bandwidth Plot on Channel 16

Spectrum "xv';l Spectrum n\_:/x
Ref Level 40.00 dm  Offset 24.20 d& & RBW 100 kHz Ref Level 40.00 dém  Offset 24.20 d& & RBW 100 kHz
o Att 30ds  SWT 1ms w VBW 300 kHz _Mode Sweep fo_Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
[@ 1Pk Max @ 1Pk Max
D2[1] 0.12 dp)| D2[1] 0.02 dB)
641.40 kHz] 637.40 kHz|
30 mi[1] 18.82 dBm)| 30 1[1] 18.47 dBm)|
902.17430 MHZ| x 914.17830 MHz|
T by - —1D1 24, T r e - =
20 df = R 20 dBm—1p—— :
7 x 02 i
/ \ // \
10d L 10d
\ Al \
0di 0 di ! e
N P R
. v ™ o i B
4 oy 37 <
g My, A S,
P NG o
-20 d| i -20 dBpay o
Ao =N Pt STV
-30 -30
40 d -40 d
-50 -50
CF 902.5 MHz 1001 pts Span 2.0 MHz CF 914.5 MHz 1001 pts Span 2.0 MHz
- — - —
Measuring...  ERRRRNNLD W 4 ) Measuring.. WRNNNRCED W6 4

6 dB Bandwidth Plot on Channel 31

Spectrum

Ref Level 40.00 dBm  Offset 24.20 d& w RBW 100 kHz

jo Att 30.de SWT 1ms e VBW 300 kHz
[@ 1Pk Max

Mode Sweep

D2[1] 0.10 dB|

649.40 kHz|
30d M1[1] 17.99 dBm)|
926.16830 MHz|

<

&

od Z LY

20d =
A M A
-30

a0 d

-50

1001 pts

CF 926.5 MHz Span 2.0 MHz

CECRERN (™ 4

Measuring...

N/A
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99% Occupied Bandwidth

Lora 500KHz SF8

99% Occupied Bandwidth Plot on Channel 1 99% Occupied Plot Bandwidth on Channel 16

Spectrum n%: Spectrum :%’
Ref Level 40.00 dem  Offset 24.20 d& w RBW 30 kHz Ref Level 40.00 dém  Offset 24.20 & w RBW 30 krz
o Att 30d8_ SWT 1ms @ VBW 100 kHz _Mode Sweep o Att 30de  SWT 1ms @ VBW 100 kHz _Mode Sweep
[@15a Max [@15a Max
mi[1] 24.62 dBm)| M1[1] 24.34 dBm)|
r 902.32420 MHZ| ; 914.64990 MHzZ]
sod " Occ Bw 537.462537463 kHz| 3 loce Bw 537.462537463 kHZ|
i1 e " IR (S [}
20 20 df
¥ ¥ 7 ¥
/ \ / \
10 d )‘ 10 -
/ \ K \
\ \
od od
= 7 <
L/ Ny P N
-10 der — =~ -10 dBm = -
N = = T
20 Ve Lo > 20 5
e s P N
P i bl o s Sl
50t — e
-40 di -40 di
-50 d S0 d
CF 902.5 MHz 1001 pts Span 2.0 MHz CF 914.5 MHz 1001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
ML 1 902.3242 MHz 24,62 dBm ML T 914.6499 MHz 24,34 dBm
T1 1 902.22428 MHz 16.71 dém Occ Bw 537.462537463 kHz T1 3 914.22428 MHz 15.95 dBm Occ Bw 537.462537463 kHz
T2 1 902.76174 MHz 16.56 dém T2 1 914.76174 MHz 16.13 dBm
— —
T
( N Neasrormar GRURNRRAD &8 ) )i ] Measuring... @RRNNANED W6 4

6 dB Bandwidth Plot on Channel 31

Spectrum

Ref Level 40.00 dém
lo Att 30 d8
[@15a Max

(=)

Offset 24.20 d8 » RBW 30 kHz

SWT 1ms @ VBW 100 kHz Mode Sweep

m1[1] 23.91 dBm)|
926.58590 MHz|

539.460539461 kHz|

30d

Occ Bw

2 f ¥
/ \
d J \

N/A

R

CF 926.5 MHz

Marker

Type | Ref | Trc |
ML 1

1001 pts Span 2.0 MHz

X-value |
926.5850 MHz

926.22228 MHz

926.76174 MHz

Y-value |
23,91 dbm
15,51 deém
16.15 dem

Function | Function Result |

T1 1

Occ Bw
T2 1

530,4605309461 kHz

Measuring...

() 4

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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Power Spectral Density (dBm/3kHz)

Lora 500KHz SF8
Power Density (dBm/3kHz) Plot Channel 1

Power Density (dBm/3kHz) Plot Channel 16

Spectrum mv’

Ref Level 30.00 dém Offset 24.20 d8 w RBW 3 kHz

Spectrum ﬂ%!

Ref Level 30.00 dém  Offset 24.20 d8 w RBW 3 krz
o Att 20d8 SWT 30 ms @ VBW 10kHz Mode Sweep fo Att 20ds  SWT 30 ms @ VBW 10kHz Mode Sweep
SGL Count 100/100 SGL Count 100/100
(@ 1~m AvgPwr [@1Rm AvgPwr
mi[1] 5.12 dBm) Mi[1] +.85 dBm
902.2693690 MHZ| 914.2684170 MHz|
20di 20 di
10d T 10 T
’/K/\A’N\ww. AR AN A A AMAN SN /‘\/'m ANAAMAN VANV ASAMAMAASY
0 / \ 0 / \
10d 10d
P

ol 3 w
< e A ’
o A M| | W

AN
o

CF 902.5 MHz

30000 pts Span 962.1 kHz CF 914.5 MHz

—
Ready GHRNRNRND &8 4

30000 pts Span 956.1 kHz

—
Ready GHRNRNRND GO 4

Power Density (dBm/3kHz) Plot Channel 31

Spectrum mv’

Ref Level 30.00 dém  Offset 24.20 d8 w RBW 3 kHz
o Att 20d8 SWT
SGL Count 100/100

(@ 1~m AvaPwir

30ms @ VBW 10kHz Mode Sweep

Mmi[1] 4.52 dBm)
926.2754860 MHz
20 di

. AN

N/A
7

i
a0 ol

Wv\/\
ANV ;

-50 df

-60 df

CF 926.5 MHz

30000 pts Span 974.1 kHz
—

Ready GHRNRNRND &8 4
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Band Edge and Spurious Emission

Lora 500KHz SF8 Channel 1

100kHz PSD reference Level Plot Low Channel Plot

Spectrum '-'%’ Spectrum

Ref Level 40.00 d8m  Offset 24.20 dB & RBW 100 kHz

(=)

Ref Level 30.00 dém Offset 24.20 dB « RBW 100 kHz

j» Att 30dB  SWT 1ms & VBW 300 kHz Mode Sweep J» Att 20dB  SWT 1ms & VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] 24.77 dBm)| mi1[1] 6.11 dBm)
902.293360 MHz f 901.99000 MHz|
30d ™I 20d T \
7 1 |
20 d = 10d T !
7 N \
e, N
10 dBm—jt’ A j |
i i M
w "k by D1 -5.230 dBr
-
9}‘;’ -10 I
/
—_— — | .
gt Yon
i fPiape- VIRV (Sl Wt Y T
20 d 30de —
P WN‘)A
-30 -40d v
A
-40 -50
-50 dl -60 dl
F1
1-001 pts Seﬂn 962.1 kHz CF 900.0 MHz 1001 pts Sedn 10.0 MHz
)| T 1 )|
] Measuring...  QRRRERELD e 4L JU | Measuring...  WERRSRNND W 4
16: 17
Spurious Emission 30MHz~10GHz Plot
Spectrum u:vn
Ref Level 30.00 d8m Offset 24.20 d8 & RBW 100 kHz
o Att 20d8  SWT 99.7 ms & VBW 300 kHz Mode Sweep
@ 1Pk Max
mM2[1] 38.16 dBm)|
5.91140 GHz|
20 dB| mM1[1] 24.71 dBm)|
901.50 MHz|
10 di
) dBm
-10dl
20d
M;
oo TR ITIS T N Sy 2 vhion omndibo o gl st
T ST T T M S
<50 di
Start 30.0 MHz 1001 pts Stop 10.0 GHz
L JU ) Measuring...  @RRRENNED W 7
2 1
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Lora 500KHz SF8 Channel 16

100kHz PSD reference Level Plot

Middle Channel Plot

Spectrum

=)

Ref Level 40.00 d8m Offset 24.20 d8 & RBW 100 kHz
j» Att 30d8  SWT 1ms @ VBW 300 kHz Mode Sweep

mi1[1]

914.271720 MHz|

24.50 dBm

-30

-40 db:

-50 di

CF 914.5 MHz 1001 pts Span
—

)|

]
[ )i | Measuring...  WRERERNNS W /

956.1 kHz

%

N/A

Spurious Emission 30MHz~10GHz Plot

Spectrum

(®

Ref Level 30.00 dém Offset 24.20 dB « RBW 100 kHz
lo Att 20d8  SWT  99.7ms @ VBW 300 kHz Mode Sweep

@ 1Pk Max

1] mM2[1]

20 dBr mi1[1]

5.93130 GHz|

38.44 dBm

24.47 dBm)|
911.50 MHz|

40 di -

L o T DYV T J4""‘"‘)""“' ¢ " Pl
[N SRR A Al Protbhurtebisdptiomiigdaheid

-50 d

A i

-60

Start 30.0 MHz 1001 pts Sto

10.0 GHz

— .

[ bid | Measuring...  QRAREREED e 4
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Lora 500KHz SF8 Channel 31
100kHz PSD reference Level Plot High Channel Plot
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<Data Rate: SF9>

6dB Bandwidth

Lora 500KHz SF9

6 dB Bandwidth Plot on Channel 1

6 dB Bandwidth Plot on Channel 16

Spectrum "xv';l Spectrum n\_:/x
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6 dB Bandwidth Plot on Channel 31
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99% Occupied Bandwidth

Lora 500KHz SF9

99% Occupied Bandwidth Plot on Channel 1 99% Occupied Plot Bandwidth on Channel 16

Spectrum n%: Spectrum :%’
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6 dB Bandwidth Plot on Channel 31

Spectrum mv:
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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Power Spectral Density (dBm/3kHz)
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Power Density (dBm/3kHz) Plot Channel 1

Power Density (dBm/3kHz) Plot Channel 16
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Band Edge and Spurious Emission

Lora 500KHz SF9 Channel 1
100kHz PSD reference Level Plot Low Channel Plot
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Lora 500KHz SF9 Channel 16

100kHz PSD reference Level Plot Middle Channel Plot

Spectrum ':Fvn
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100kHz PSD reference Level Plot High Channel Plot
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<Data Rate: SF10>

6dB Bandwidth

Lora 500KHz SF10

6 dB Bandwidth Plot on Channel 1

6 dB Bandwidth Plot on Channel 16

Spectrum "xv';l Spectrum n\_:/x
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6 dB Bandwidth Plot on Channel 31

Spectrum

Ref Level 40.00 dBm
o Att 30 d&

Offset 24.20 d& w RBW 100 kHz

SWT 1ms @ VBW 300 kHz Mode Sweep

[@ 1Pk Max

D2[1]

Mi1[1]
926
- oo ~

655.30 kHz|

0.19 dB|

19.01 dBm)|
16630 MHZ|

e
v 3
20 di N
-20 dBmy—f

ke

-30

o YO
e

a0 d

-50

1001 pts

CF 926.5 MHz Span

2.0 MHz

L ] Measuring...

4

N/A

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

Page Number : A7-10of 6



SPORTON LAB.

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

99% Occupied Bandwidth

Lora 500KHz SF10

99% Occupied Bandwidth Plot on Channel 1 99% Occupied Plot Bandwidth on Channel 16
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Spectrum n%: Spectrum :%’
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6 dB Bandwidth Plot on Channel 31
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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Power Spectral Density (dBm/3kHz)

Lora 500KHz SF10
Power Density (dBm/3kHz) Plot Channel 1

Power Density (dBm/3kHz) Plot Channel 16
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Band Edge and Spurious Emission

Lora 500KHz SF10 Channel 1
100kHz PSD reference Level Plot Low Channel Plot
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Report No. : FR120337-09B

<Data Rate: SF11>

6dB Bandwidth

Lora 500KHz SF11
6 dB Bandwidth Plot on Channel 1 6 dB Bandwidth Plot on Channel 16
Spectrum "xv';l Spectrum n\_:/x
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SPORTON LAB.

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

99% Occupied Bandwidth

Lora 500KHz SF11

99% Occupied Bandwidth Plot on Channel 1

99% Occupied Plot Bandwidth on Channel 16

Spectrum n%: Spectrum :%’
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o Att 30d8_ SWT 1ms @ VBW 100 kHz _Mode Sweep o Att 30ds_ SWT 1ms @ VBW 100 kHz _Mode Sweep
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6 dB Bandwidth Plot on Channel 31

Spectrum
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Measuring...
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N/A

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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Power Spectral Density (dBm/3kHz)
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Band Edge and Spurious Emission

Lora 500KHz SF11 Channel 1

100kHz PSD reference Level Plot

Low Channel Plot
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Lora 500KHz SF11 Channel 16

100kHz PSD reference Level Plot

Middle Channel Plot
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Lora 500KHz SF11 Channel 31
100kHz PSD reference Level Plot High Channel Plot
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Appendix B. AC Conducted Emission Test Results

Temperature : 23~26C

Test Engineer : [Tom Lee

Relative Humidity : |45~55%
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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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Report No. : FR120337-09B

Appendix C. Radiated Spurious Emission

Temperature : 20.1~21.5°C
Test Engineer : Yuan Lee, Fu Chen and Troye Hsieh
Relative Humidity : 57.2~67.6%
Lora 902~928MHz
Lora DTS 500k (Band Edge @ 3m)
Lora Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
SF11 Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
30 32.84 -7.16 40 30.1 24.27 10.83 | 32.36 - - P H
54.25 28.11 -11.89 40 37.17 12.43 10.99 32.48 - - P H
115.36 36.42 -7.08 435 40.24 17.05 11.53 324 281 180 Q H
141.55 31.86 -11.64 43.5 35.38 17.17 11.75 32.44 - - P H
568.35 36.4 -9.6 46 29.65 25.81 13.59 | 32.65 - - P H
743.92 39.79 -6.21 46 29.95 27.83 141 32.09 - - P H
902.5 120.2 - - 107.97 28.85 14.59 31.21 100 188 P H
H
Lora H
DTS 500k H
CHO1 41.64 35.16 -4.84 40 38.42 18.37 10.81 32.44 100 355 Q \%
902.5MHz 71.71 31.66 | -8.34 40 40.87 12.08 | 11.15 | 32.44 - - P |V
115.36 32.06 -11.44 43.5 35.88 17.05 11.53 324 - - P \%
259.89 28.95 -17.05 46 29.25 19.55 12.41 32.26 - - P \%
558.65 36.61 -9.39 46 29.73 25.89 13.56 | 32.57 - - P |V
696.39 38.2 -7.8 46 30.18 26.47 13.93 32.38 - - P \%
902.5 117.21 - - 104.98 28.85 14.59 31.21 112 248 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

“

against limit or emission is noise floor only.

means no suspected emission found and emission level has at least 6dB margin

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Lora Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
SF11 Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
30 33.54 -6.46 40 30.8 24.27 10.83 32.36 - - P H
53.28 27.65 -12.35 40 36.45 12.7 10.98 | 32.48 - - P H
114.39 36.36 -7.14 43.5 40.31 16.94 11.51 324 283 177 Q H
149.31 31.48 -12.02 43.5 35.34 16.83 11.76 32.45 - - P H
583.87 36.48 -9.52 46 30.1 25.51 13.63 | 32.76 - - P H
695.42 38.07 -7.93 46 30.07 26.45 13.93 | 32.38 - - P H
* 914.5 119.08 - - 106.65 | 28.95 1461 | 31.13 | 100 | 190 P H
H
H
H
Lora H
DTS 500k H
CH 16 30 33.82 -6.18 40 31.08 24.27 10.83 | 32.36 - - P \Y
914.5MHz 41.64 35.25 -4.75 40 38.51 18.37 10.81 | 3244 | 100 | 353 | Q | V
71.71 31.25 -8.75 40 40.46 12.08 11.15 32.44 - - P Vv
115.36 32.25 -11.25 43.5 36.07 17.05 11.53 32.4 - - P \%
506.27 35.65 -10.35 46 30.65 23.86 13.33 32.19 - - P \%
689.6 37.55 -8.45 46 29.64 26.41 13.91 3241 - - P \%
* 914.5 116.63 - - 104.2 28.95 14.61 31.13 112 256 P \%
Vv
\%
\%
\%
\%
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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Lora Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
SF11 Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
30 33.67 -6.33 40 30.93 24.27 10.83 32.36 - - P H
66.86 26.98 -13.02 40 36.38 11.95 1.1 32.45 - - P H
88.2 33.67 -9.83 43.5 40.69 14.07 11.32 3241 - - P H
115.36 35.98 -7.52 43.5 39.8 17.05 11.53 324 283 177 Q H
540.22 37.86 -8.14 46 32.92 23.89 13.49 | 32.44 - - P H
756.53 39.3 -6.7 46 29.26 27.93 14.13 32.02 - - P H
* 926.5 120.57 - - 107.72 29.25 14.65 31.05 150 215 P H
H
H
H
Lora H
DTS 500k H
CH31 41.64 35.76 -4.24 40 39.02 18.37 10.81 32.44 100 360 Q \%
926.5MHz 67.83 33.13 | -6.87 40 4244 | 1203 | 11.11 | 3245 - - P |V
88.2 36.23 -7.27 43.5 43.25 14.07 11.32 3241 - - P Vv
116.33 30.69 -12.81 43.5 34.44 17.12 11.53 324 - - P \%
702.21 37.55 -8.45 46 29.42 26.53 13.95 32.35 - - P \%
797.27 40.6 -5.4 46 30.02 28.09 14.26 31.77 - - P \%
* 926.5 120.16 - - 107.31 29.25 14.65 31.05 150 141 P \%
Vv
\%
\%
\%
\%
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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Lora DTS 500k (Harmonic @ 3m)

Lora Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
SF11 Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) [(dBupV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
2707.5 51.76 -22.24 74 48.8 28.23 8.63 33.9 266 264 P H
2707.5 50.63 -3.37 54 47.67 28.23 8.63 33.9 266 | 264 | A | H
3610 38.09 -35.91 74 56.5 29.72 10.78 58.91 - - P H
4512.5 39.7 -34.3 74 54.64 31.7 11.08 57.72 - - P H
5415 39.99 |-34.01 74 53.32 32.9 12.08 | 58.31 - - P H
Lora 81225 42.97 -31.03 74 49.91 371 14.37 58.41 - - P H
DTS 500k 9025 46.25 -27.75 74 50.61 38.05 15.83 58.24 - - P H
CHO1 2707.5 52.1 -21.9 74 49.14 28.23 8.63 33.9 114 255 P H
902.5MHz 2707.5 50.06 | -3.94 54 47.1 28.23 8.63 339 | 114 | 255 | A | H
3610 37.65 |-36.35 74 56.06 29.72 10.78 | 58.91 - - P H
4512.5 40.29 -33.71 74 55.23 31.7 11.08 57.72 - - P H
5415 39.94 |-34.06 74 53.27 32.9 12.08 | 58.31 - - P H
81225 42.94 -31.06 74 49.88 371 14.37 58.41 - - P H
9025 45.65 -28.35 74 50.01 38.05 15.83 58.24 - - P H
27435 52.62 | -21.38 74 49.46 28.37 8.69 33.9 300 | 206 P H
27435 50.52 -3.48 54 47.36 28.37 8.69 33.9 300 | 206 A | H
3658 38.47 -35.53 74 56.6 29.82 10.85 58.8 - - P H
4572.5 39.61 -34.39 74 54.92 31.7 10.76 57.77 - - P H
7316 42.66 -31.34 74 50.92 37.04 13.43 58.73 - - P H
Lora 8230.5 44.37 -29.63 74 51.1 37.22 14.4 58.35 - - P H
DTS 500k 9145 46.25 -27.75 74 50.65 38.18 15.83 58.41 - - P H
CH 16 27435 52.63 -21.37 74 49.47 28.37 8.69 33.9 100 211 P \%
914.5MHz 27435 50.81 | -3.19 54 47.65 | 28.37 8.69 339 | 100 | 211 | A |V
3658 39.49 -34.51 74 57.62 29.82 10.85 58.8 - - P \%
4572.5 39.89 -34.11 74 55.2 31.7 10.76 57.77 - - P \%
7316 41.95 -32.05 74 50.21 37.04 13.43 58.73 - - P \%
8230.5 44.36 -29.64 74 51.09 37.22 14.4 58.35 - - P \%
9145 47.75 -26.25 74 52.15 38.18 15.83 58.41 - - P \%
TEL : 886-3-327-3456 Page Number : C40of C7
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2779.5 51.74 |-22.26 74 48.42 28.46 8.75 33.89 | 250 | 260 P H
2779.5 47.63 -6.37 54 44.31 28.46 8.75 33.89 250 260 A H
3706 38.27 |-35.73 74 56.1 29.94 10.91 | 58.68 - - P H
4632.5 38.71 -35.29 74 54.02 31.76 10.74 57.81 - - P H
Lora 7412 4323 | -30.77 74 51.67 | 3655 | 13.72 | 58.71 - - P | H
DTS 500k 8338.5 43.81 -30.19 74 50.21 37.28 14.61 58.29 - - P H
CH31 2779.5 50.61 -23.39 74 47.29 28.46 8.75 33.89 100 216 P \%
926.5MHz 2779.5 47.05 | -6.95 54 43.73 | 28.46 875 | 3389 | 100 | 216 | A | V
3706 38.53 | -35.47 74 56.36 29.94 10.91 | 58.68 - - P |V
4632.5 39.2 -34.8 74 54.51 31.76 10.74 57.81 - - P \%
7412 42.38 -31.62 74 50.82 36.55 13.72 58.71 - - P \%
8338.5 4449 | -29.51 74 50.89 37.28 14.61 | 58.29 - - 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
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A calculation example for radiated spurious emission is shown as below:

FAX : 886-3-328-4978

LoRa Note | Frequency Level |Margin| Limit Read |Antenna | Path |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)
LoRa 910 55.45 -18.55 74 54.51 32.22 4.58 35.86 103 308 P H
CHO1
902.5MHz 910 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(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 @ 910MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
=55.45 (dBpV/m)
2. Margin(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuVv/m)
= -18.55(dB)
For Average Limit @ 910MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBpV/m)
2. Margin(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBpV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
TEL : 886-3-327-3456 Page Number : C7of C7
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SPORTON LAB.

Appendix D. Radiated Spurious Emission Plots

Temperature : 20.1~21.5°C
Relative Humidity : [58.1~67.6%

Yuan Lee, Fu Chen and Troye Hsieh

Test Engineer :

Lora 902~928MHz
Lora DTS 500k (Band Edge @ 3m)
Lora Lora 902~928MHz
Lora DTS 500k Ch01 902.5Mhz
Horizontal Vertical
e I o L -
w0 P T B ol b e o T — Pmm—— s
1]
v - o S
Condition QP 3m BI-LOG 35414-211009 HORTZONTAL Condition QP 3m BI-LOG 35414-211009 VERTICAL
Detector Peak Detector Peak
QP/
Peak

Remark: The unwanted signal of mark #7.9 in Horizontal plot falls within the non-restricted band

and meet the requirements of 15.247 (d).

TEL : 886-3-327-3456 Page Number : D1 of D6
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Lora

Lora 920~928MHz

Lora DTS 500k Ch16 914.5MHz

Horizontal

Vertical

QP/
Peak

Date: 2022.08-16 A @BuVim)

600,
Frequency (Miz)

QP 3m BI-LOG 35414-211009 HORTZONTAL
k

] —
s s f 400)
|« e 3 |4
e 309
200)
100
00. 0. w0 4. 500, 0 700 w0 00

7000 0 100,

Site
Condition
Detector

W0 50 60
Frequency (MHz)

+ QP 3m BI-LOG 35414-211009 VERTICAL

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 DTS 500k Ch31 926.5MHz
Horizontal Vertical
120.0| 120.0) 7
p
g
500 7 = 500 I
oL y e ool PE———
: i . —L
o o et B 7 O
Site 03CH11-HY Site :03CHI1-HY
Condition QP 3m BI-LOG 35414-211009 HORIZONTAL Condition QP 3m BI-LOG 35414-211009 VERTICAL
Detector Peak Detector :Peak
Peak
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).

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Lora 902~928MHz
Lora DTS 500k (Harmonic @ 3m)

Lora

Lora 902~928MHz

Lora DTS 500k Ch01 902.5Mhz

Vertical

Peak

Avg.

Date: 2022.08.47 evel (@BuVim)

1300
1200
104
1004

90

sl 60|

500]

PR oy Cre o Jom—

300]
200)

100

7000 8000, 9000 10000 000 2000,

Site

PEAK_74 3m 9120D_1212_220310 HORTZONTAL Condition
k

Detector

W00 5000 G000,

Frequency (MHz)

AK_74 3m 9120D_1212_220310 VERTICAL
k

Remark: The unwanted signal of mark #1 in Horizontal plot falls within the non-restricted band and

meet the requirements of 15.247 (d).

TEL : 886-3-327-3456
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Lora

Lora 902~928MHz

Lora DTS 500k Ch16 914.5MHz

Horizontal

Vertical

Peak

Avg.

vel (dBuVim)

Date: 2022.08-17
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1200
0|
1004
90
a0

PERK_74]

700]

ol
60, S

VG54

300
200
100

s0d i
DO U e I I AR

s B
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Site 03CHIL-HY

Condition PEAK_74 3m 9120D_1212_220310 HORTZONTAL
Detector Peak

000 200 3000 4000 5000 G000 7000 8000, 9000, 10000

evel (@BuVim)

Date: 2022.08-17
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3
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400] o
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oo
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Site 03CHIL-HY

000 5000, Gooo. 7000,
Frequency (MHz)

Condition PEAK_74 3m 9120D_1212_220310 VERTICAL
k

Detector Peal

000,

000, 10000
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Lora

Lora 902~928MHz

Lora DTS 500k Ch31 926.5MHz
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Vertical

Peak
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Appendix E. Duty Cycle Plots

Duty :
Band Cycle(%) T(us) 1/T(kHz) |VBW Setting
LoRa (500KHz) SF11 96.61 18500 0.05 100Hz
LoRa (500KHz) SF11
"ce Fsznun TR S Typw S —
Ref 116.99 dBpV
TEL : 886-3-327-3456 Page Number : E1of E1
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