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Summary of Test Results

Ref. Std. Clause Description Measured Result
6.3 Maximum EIRP EIRP (dBm): 26.54 Pass

Row 58 Power Spectral Density Meet the requirement of limit. Pass

6.4 Transmitter Spurious Emissions Meet the requirement of limit. Pass

6.5 Emission Bandwidth Meet the requirement of limit. Pass

6.6 Operating Frequencies Meet the requirement of limit. Pass

7.2 Receiver Spurious Emissions Meet the requirement of limit. Pass

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation
limits or requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the manufacturer, and
the manufacturer takes all the responsibilities for the accuracy of product specification.
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1 General Description

1.1 Information
1.1.1 Specification of the Equipment under Test (EUT)

RF General Information
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918.2~927.6 | DTS | LoRa |918.2,921.4,927.4| UL/DL 12~7 | 250~5470 | 125

NEW
ZEALAND
AS923

918.3~927.3 | DTS | LoRa [918.3,921.3,927.3| UL/DL 7 11000 250

Note: RF output power specifies that Maximum Peak Conducted Output Power.

1.1.2 Antenna Details

Ant. No. Brand / Model Type Connector Gain (dBi)
2

1 LSR/001-0002 Dipole RP-SMA

1.1.3 EUT Operational Condition

Power Supply Type 12Vdc from adapter
Operational Voltage X Vnom (12 Vdc) X Vmax(12.19Vvdc) X Vmin (11.81Vdc)
Operational Climatic X Tnom (20°C) X Tmax (70°C) X Tmin (-30°C)

1.1.4 Accessories

Accessories

No. Equipment Description

Brand: MW

Model: GST25U12

Power Rating:

1 Adapter I/P: 100-240Vac, 50/60Hz, 0.6A

O/P: 12Vdc, 2.08A, 25W MAX

Power line: 1m non-shielded with two cores

Brand: BRIGHT PLUS CO., LTD
2 RJ45 cable Model: WAS-G0736-1
1.81m non-shielded without core

Report No.: NR932202-01 Page : 5 of 81
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1.1.5 Test Tool and Duty Cycle

Test Tool

By command

Duty Cycle and Duty Factor

Duty Cycle (%)

Duty Factor (dB)

100

0
1.1.6 Power Index of Test Tool
Channel Bandwidth 125 kHz
; Test Frequency (MHz)
Modulation Mode
918.2 921.4 927.4
LoRa 125kHz dig 0--mix 11--Pa2 dig 0--mix 13--Pa2 dig 0--mix 12--Pa2
Channel Bandwidth 250 kHz
Test Frequency (MHz)
Modulation Mode
918.3 921.4 927.3
LoRa 250kHz dig 0--mix 12--Pa2 dig 0--mix 12--Pa2 dig 0--mix 13--Pa2
Report No.: NR932202-01 Page : 6 of 81
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1.2 Local Support Equipment List

Support Equipment List

No. Equipment Brand Model FCC ID Remarks
1 Notebook DELL Latitude E5470 DoC
2 AP Buffalo Inc. WRM-D2133HP Provided by applicant.

1.3 Test Setup Chart

Test Setup Diagram (below 30 MHz)

Kept in control area

Motebook

L2

EUT

No. Signal cable / Length (m)

1 |RJ45, 1.81m non-shielded.

2 |RJ45, 10m non-shielded.

Report No.: NR932202-01 Page : 7 of 81
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Test Setup Diagram (above 30 MHz)

Kept in control area

AP 3 Notebook

EUT

Signal cable / Length (m)

No.
1 |RJ45, 1.81m non-shielded.
2 |RJ45, 10m non-shielded.
3 |RJ45, 1.5m non-shielded.

Report No.: NR932202-01
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1.4 Test Equipment and Calibration Data

Test Item RF Conducted

Test Site (THO1-WS)

Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer R&S FSV40 101486 Jan. 08, 2019 Jan. 07, 2020
TEMPEHUMIDITY | | \NT FORCE | GCT-225-40-SP-SD | MAF1212-002 Dec. 05, 2018 Dec. 04, 2019

CHAMBER

Power Sensor Agilent U2021XA MY53480019 Jan. 30, 2019 Jan. 29, 2020

AC POWER

SOURCE APC AFC-500W F312060012 Nov. 29, 2018 Nov. 28, 2019
Measurement Sporton Sporton_1 1.3.30 NA NA
Software
Measurement .
Software Agilent EN RF test 1.1501125 NA NA
Note: Calibration Interval of instruments listed above is one year.
Test Item Radiated Emission
Test Site 966 chamberl / (03CHO01-WS)

Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until

Spectrum Analyzer R&S FSV40 101498 Dec. 27, 2018 Dec. 26, 2019

Receiver R&S ESR3 101658 Dec. 11, 2018 Dec. 10, 2019
Bilog Antenna SCHWARZBECK VULB9168 VULB9168-522 Jul. 18, 2018 Jul. 17, 2019
HOE”G’fféeG””a SCHWARZBECK BBHA9120D | BBHA 9120D 1096 |  Dec. 18, 2018 Dec. 17, 2019
Holrgé_’:ltggna SCHWARZBECK BBHA 9170 BBHA 9170517 Nov. 15, 2018 Nov. 14, 2019
Loop Antenna R&S HFH2-Z22 100330 Nov. 09, 2018 Nov. 08, 2019
Loop Antenna Cable KOAX KABEL 101354-BW 101354-BW Oct. 08, 2018 Oct. 07, 2019

Preamplifier EMC EMC02325 980225 Jul. 20, 2018 Jul. 19, 2019

Preamplifier Agilent 83017A MY39501308 Oct. 04, 2018 Oct. 03, 2019

Preamplifier EMC EMC184045B 980192 Aug. 09, 2018 Aug. 08, 2019

RF Cable EMC EMCL04 SM-SM-80 181106 Oct. 08, 2018 Oct. 07, 2019
RF Cable HUBER+SUHNER SUCOFLEX104 MY16019/4 Oct. 08, 2018 Oct. 07, 2019
RF Cable HUBER+SUHNER SUCOFLEX104 MY16014/4 Oct. 08, 2018 Oct. 07, 2019
LF cable 1M EMC EMCCE DAY NM-N 160502 Oct. 08, 2018 Oct. 07, 2019
LF cable 3M Woken CFD400NL-LW CFD400NL-001 Oct. 08, 2018 Oct. 07, 2019
LF cable 10M Woken CFD400NL-LW CFD400NL-002 Oct. 08, 2018 Oct. 07, 2019
Measurement AUDIX e3 6.120210g NA NA
Software
Note: Calibration Interval of instruments listed above is one year.
Report No.: NR932202-01 Page : 9 of 81
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Test Item Radiated Emissions
Test Site Fully-anechoic chamber 1 / (05CH01-WS)
Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer Agilent N9010A MY54200247 Sep. 17, 2018 Sep. 16, 2019
Bilog Antenna SCHWARZBECK VULB9168 VULB9168-524 Oct. 09, 2018 Oct. 08, 2019
Horlnefféz‘”a SCHWARZBECK BBHA9120D | BBHA9120D 1094 |  Oct. 26, 2018 Oct. 25, 2019
Holrgé_?‘tgg”a SCHWARZBECK BBHA 9170 BBHA 9170508 Dec. 22, 2018 Dec. 21, 2019
Preamplifier Agilent 83017A MY39501310 Nov. 29, 2018 Nov. 28, 2019
Preamplifier EMC EMC02325 980146 Oct. 11, 2018 Oct. 10, 2019
Preamplifier EMC EMC184045B 980192 Aug. 09, 2018 Aug. 08, 2019
RF Cable HUBER+SUHNER SUCOFLEX104 MY?22626/4 Oct. 15, 2018 Oct. 14, 2019
RF Cable HUBER+SUHNER SUCOFLEX104 MY16608/4 Oct. 15, 2018 Oct. 14, 2019
RF Cable HUBER+SUHNER SUCOFLEX104 MY15686/4 Oct. 15, 2018 Oct. 14, 2019
LF cable 3M Woken CFD400NL-LW CFD400NL-005 Oct. 15, 2018 Oct. 14, 2019
LF cable 10M Woken CFD400NL-LW CFD400NL-006 Oct. 15, 2018 Oct. 14, 2019
Measirement AUDIX e3 6.120210g NA NA
oftware
Note: Calibration Interval of instruments listed above is one year.
Test Item Radiated Emissions
Test Site (10CHO1-HY)
Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Receiver Keysight N9038A MY54130031 Nov. 06, 2018 Nov. 05, 2019
Loop Antenna R&S HFH2-Z2 100330 Nov. 09, 2018 Nov. 08, 2019
RF Cable-R10m S“f’gforsse‘r’]"géggnd RezzaL - CB022-DOOR Nov. 11, 2018 Nov. 10, 2019
Turn Table HD DT 60 RPS 1513/004/00 NA NA
Software AUDIX e3 6.120210g NA NA

Note: Calibration Interval of instruments listed above is one year.

1.5

Testing Applied Standards

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

AS/NZS 4268:2017
Radiocommunications Regulations (General User Radio Licence for Short Range Devices) Notice 2017
Radiocommunications Regulations (Radio Standards) Notice 2016

1.6

None

Deviation from Test Standard and Measurement Procedure

Report No.: NR932202-01
Report Version: Rev. 01
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1.7 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2).

Measurement Uncertainty

Parameters Uncertainty
Radio Frequency +1.4 x 10°
RF Power Conducted +0.808 dB
RF Power Radiated +3.398 dB
Spurious Emission, Conducted +2.470 dB
Spurious Emission, Radiated +3.398 dB
Humidity +0.8 °C
Temperature +4.7%
Time +0.1%

Report No.: NR932202-01 Page : 11 of 81
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2 Test Configuration

2.1 Testing Condition

Testing Location

X |ICC Lab ADD

TEL

No.3-1, Lane 6, Wen San 3rd St., Kwei Shan District, Tao Yuan City 333,

Taiwan (R.O.C.)

886-3-271-8666 FAX : 886-3-318-0155

X |Sporton Lab |[ADD :

No. 52, Huaya 1st Rd., Guishan Dist., Taoyuan City, Taiwan (R.O.C.)

TEL 886-3-327-3456 FAX : 886-3-327-0973
. Ambient Conducted / Radiated | TX/RX Tested
Test Item Test Site .
Condition measurement test By
RF Conducted THO1-WS 25.2°C /1 62% Conducted TX Ryan Lee
Akun
Radiated Emission o o . X Chung
> 30 MHz 03CHO1-WS | 22-24°C / 64-66% Radiated RX Aska
Huang
Transmitter Unwanted
Emissions in the 05CHO01-WS 23°C / 64% Radiated TX Brad Wu
Spurious Domain**
Radiated Emission . o o . X .
< 30 MHz 10CHO1-HY 25°C / 65% Radiated RX Jack Li

Note: * ICC lab subcontracts this test item to Sporton Lab (TAF:1190).
Sporton Lab is a TAF accreditation test firm and also is an approved provider of ICC lab.
** This Test specification is from “NEW ZEALAND https://www.gazette.govt.nz/notice/id/2017-go4089

special condition23”.

Report No.: NR932202-01
Report Version: Rev. 01
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2.2 The Worst Test Modes and Channel Details
Conducted / | TX/ Test Frequenc
Test item Configuration Radiated RX (Ml-?z) y
measurement | test
EIRP Conducted X
Power Spectral Density Conducted X
Emission Bandwidth LoRa 125 kHz | conducted | TX 19185/ 921.4/927.4
Operating Frequencies LoRa 250 kHz | conducted | Tx |918.3/921.4/927.3
Transmitter Spurious Emissions Radiated X
Receiver Spurious Emissions < 30 MHz Radiated RX
Transmitter Unwanted Emissions in the LoRa 125 kHz . 918.2/927.4
Spurious Domain LoRa 250 kHz Radiated ™ 918.3/927.3
Receiver Spurious Emissions .
> 30 MHz LoRa 125 kHz Radiated RX 921.4
NOTE:

1. The EUT was pretested with 3 orientations placed on the table for the radiated emission measurement — X, Y, and
Z-plane. The Z-plane result was found as the worst case and was shown in this report.

Report No.: NR932202-01
Report Version: Rev. 01
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3 Transmitter Test Results
3.1 Maximum EIRP & Power Spectral Density
3.1.1 Maximum EIRP & Power Spectral Density Limit

Permitted Operating Frequency . .
Band (MHz) Maximum EIRP Other Requirements

The radiated peak power spectral
915 to 928 1W (30dBm) density in any 3 kHz is limited to
25 mW (14dBm) per 3 kHz.

Note: Limit is from AS/NZS 4268:2017

3.1.2 Test Procedures

Conducted Power

A broadband RF power meter is used for output power measurement. The video bandwidth of power meter
is greater than DTS bandwidth of EUT. If duty cycle of test signal is not 100 %, trigger and gating function of
power meter will be enabled to capture transmission burst for measuring output power.

ERIP

Antenna gain is added to measured conducted power

Power Density

Set the RBW = 3 kHz, VBW = 10 kHz., Detector = RMS, Sweep time = auto couple,
Sweep time = auto couple.

Employ trace averaging (RMS) mode over a minimum of 100 traces.
Use the peak marker function to determine the maximum amplitude level.
Add antenna gain to measured Power density

3.1.3 Test Setup

Conducted Power Power Density

Temperature & Humidity
Chamber

r : EUT Spectrum
Power Meter —‘ EUT | Analyzer

Report No.: NR932202-01 Page : 14 of 81
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3.1.4 Test Result of EIRP

LoRa 125 kHz

Condition Fregeuncy (MHz) EIRP Power (dBm) EIRP Limit (dBm)
TromVnom 918.2 21.66 30
TminVmax 918.2 24.48 30
TminVmin 918.2 24.50 30
TmaxVmax 918.2 19.01 30
TnaxVimin 918.2 18.98 30
TromVnom 921.4 2417 30
TrminVimax 921.4 26.51 30
TminVimin 921.4 26.54 30
TmaxVmax 921.4 21.99 30
T maxVmin 921.4 21.97 30
TromVnom 927.4 21.16 30
TrminVmax 927.4 24.30 30
T minVimin 927.4 24.33 30
TmaxVmax 927.4 18.86 30
T maxVmin 927.4 18.84 30

LoRa 250 kHz

Condition Fregeuncy (MHz) EIRP Power (dBm) EIRP Limit (dBm)
ThomVnom 918.3 22.80 30
T minVmax 918.3 25.35 30
TminVmin 918.3 25.37 30
TmaxVmax 918.3 20.29 30
TmaxVmin 918.3 20.27 30
ThomVnom 921.4 22.77 30
T minVmax 921.4 25.57 30
TminVimin 921.4 25.59 30
T maxVmax 921.4 20.20 30
TmaxVmin 921.4 20.18 30
TromVnom 927.3 24.52 30
TminVimax 927.3 26.00 30
TminVimin 927.3 26.02 30
T maxVmax 927.3 22.21 30
T maxVmin 927.3 22.19 30

Report No.: NR932202-01
Report Version: Rev. 01
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3.1.5 Test Result of Power Density

LoRa 125 kHz

. EIRP Power Density EIRP Limit
Modulation Mode Fregeuncy (MHz) (dBm/3kHz) (dBm/3kHz)

LoRa 918.2 6.69 14

LoRa 921.4 8.94 14

LoRa 927.4 6.26 14

LoRa 250 kHz

. EIRP Power Density EIRP Limit
Modulation Mode Fregeuncy (MHz) (dBm/3kHz) (dBm/3kHz)

LoRa 918.3 6.69 14

LoRa 921.4 8.94 14

LoRa 927.3 6.26 14

Report No.: NR932202-01
Report Version: Rev. 01
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3.2 Transmitter Spurious Emissions

3.2.1 Transmitter Spurious Emissions Limit

Spurious Emissions Limit .
(Peak Power) Frequency Range Measurement Bandwidth
-56 dBW (2.5uW) e.i.r.p <150 kHz 1 kHz
(59 dBpV/m at 10 metres) 150 kHz — 30 MHz 10 kHz

Note: Limit is from NEW ZEALAND https://gazette.govt.nz/notice/id/2015-go694 Table2”

Restricted Band Emissions Limit

Frequency Range (MHz)| Field Strength (uV/m) |Field Strength (dBuV/m)| Measure Distance (m)
0.009~0.490 2400/F(kHz) 48.5-13.8 300
0.490~1.705 24000/F(kHz) 33.8-23 30

1.705~30.0 30 29 30
30~88 100 40 3
88~216 150 43.5 3
216~960 200 46 3
Above 960 500 54 3
Note 1:

Qusai-Peak value is measured for frequency below 1GHz except for 9-90 kHz, 110-490 kHz frequency band. Peak and
average value are measured for frequency above 1GHz. The limit on average radio frequency emission is as above
table. The limit on peak radio frequency emissions is 20 dB above the maximum permitted average emission limit

Note 2:

Measurements may be performed at a distance other than what is specified provided. When performing measurements
at a distance other than that specified, the results shall be extrapolated to the specified distance using an extrapolation
factor as below, Frequency at or above 30 MHz: 20 dB/decade Frequency below 30 MHz: 40 dB/decade.

Note: Limit is from FCC Part 15.209
3.2.2 Test Procedures

Reference to clause 6.2.1 of AS/NZS 4268:2017.

Report No.: NR932202-01 Page : 17 of 81
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G

3.2.3 Test Setup

Below 30MHz
Semi Anechoic Chamber
g\/\/\/ \/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\é
Radio Absorbing Material <
[~
s >
g <
% EUT 1om 1// _\\ %
; '7J . @/'T <
. Antenna - < 3
z [ LM E
Below 1GHz
Semi Anechoic Chamber
\/\/\_/\/\/_\/\/\_/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/WW\/\%
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Antenna IIII é
Ll 2 @
Above 1 GHz
Semi Anechoic Chamber
g\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\é
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3.2.4 Transmitter Spurious Emissions (S 30MHz)
LoRa 125 kHz

Modulation LoRa Test Freq. (MHz) 918.2
Frequency 9kHz~30MHz Loop open
80 Level {dBuV/m)
T0
60 AS4268 |9K~I0M| TX
50
4
40 2
3
30
20
10
00.009 3 5. 7. 9. 1. 13. 15. 17. 14. 21. 23. 25, 7. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value

MHz dBuV/m dBuV/m dB dB dBuV
1 8.35 44,37 59.80 -14.63 20.17 24.20
2 15.39 39.35 59.8@ -19.65 21.24 18.11
3 25.24 34,26 59.80 -24.74 22.05 12.21

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: NR932202-01 Page : 19 of 81
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Modulation LoRa Test Freq. (MHz) 921.4
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 9K~J0OMLTX
50
1
40 Z
3
30
20
10
00.009 3. 5. 7. 9 1. 13. 15. 17. 19. 21. 23. 25, 27. 29. 30
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value

MHz dBuV/m dBuV/m dB dB dBuV
1 8.36 44,39 59.88 -14.61 20.17 24,22
2 15.39 39.95 59.80 -19.85 21.24 18.71
3 25.38 34.64 59.88 -24.36 22.07 12.57

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: NR932202-01
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Modulation LoRa Test Freq. (MHz) 927.4
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 9K~J0OMLTX
50
1
0 2
3

30
20
10

00.009 3. 5. 7. 9 1. 13. 15. 17. 19. 21. 23. 25, 27. 29. 30

Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBuV/m dBuV/m dB dB dBuV

1 8.38 44,26 59.80 -14.74 20.17 24.89

2 15.98 39.36 59.80 -19.64 21.33 18.03

3 25.39 34.37 59.88 -24.63 22.07 12.30

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: NR932202-01
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LoRa 250 kHz

Modulation LoRa Test Freq. (MHz) 918.3
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
T0
60 AS4268 |9K~30M| TX
50 1
10 2
3
30
20
10
00.009 3. 5. 7. 9 1. 13. 15. 19. 21. 23. 25, 27. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBuV/m dBuV/m dB dB dBuV
1 8.35 44,97 59.80 -14.83 20.17 24.88
2 15.35 39.26 59.88 -19.74 21.24 18.02
3 25.62 34.37 59.80 -24.63 22.07 12.30

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation LoRa Test Freq. (MHz) 921.4
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268_|9K~I0M| TX
50
1
0 2
3
30
20
10
00.009 3. 5. T. 9 1. 13. 15. 17. 19. 21. 23. 25. 27. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value

MHz dBuV/m dBuV/m dB dB dBuV
1 8.39 44.33 59.80 -14.67 20.17 24.16
2 15.37 39.21 59.80 -19.79 21.24 17.97
3 25.39 34.24 59.80 -24.76 22.07 12.17

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation LoRa Test Freq. (MHz) 927.3
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
T0
60 AS4268 |9K~I0M| TX
50 1
40 2
3
30
20
10
00.009 3. 5. 7. 9 1. 13. 15. 17. 19. 21. 23. 25, 27. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBuV/m dBuV/m dB dB dBuV
1 8.53 44,98 59.00 -14.82 20.20 24.78
2 15.32 39.35 59.88 -19.65 21.23 18.12
3 25.35 34.26 59.80 -24.74 22.85 12.21

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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3.2.5 Transmitter Spurious Emissions (Below 1GHz)
LoRa 125 kHz

Modulation Mode LoRa Test Freq. (MHz) 918.2
Polarization Horizontal
90 Level (dBuV/m)
&0
T0
&0
FCCICLASS-B
50 I3
4{)_‘ 1 2 3 4 f
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

188.56 38.65 43.58 -4.85 508.29 -11.64 Peak --- ---
248.94 40.91 46.08 -5.89 58.38 -9.39 Peak --- -
264.89 38.56 4b6.08 -7.44 47,37 -8.81 Peak --- -
323.56 38.48 46.00 -7.52 45.64 -7.16 Peak --- ---
351.55 44.27 46.08 -1.73 58.7@ -6.43 QP lee 171
394.82 36.92 4b6.08 -9.88 42.13 -5.21 Peak --- ---

[oa BV I RN N

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 918.2

Polarization Vertical

Level (dBuV/m)

90
80
70
60
FCC|CLASS-B
50 -
. T——T 5
40 5 ®
30
20
10
%50 100, 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 45,56 38.51 48.80 -1.49 46.29 -7.78 QP 188 341
2 249,55 35.92 46.80 -18.88 45.38@ -9.38 Peak --- ---
3 351.48 44.81 46.88 -1.19 51.24 -6.43 QP 155 71
4 394.81 41.88 46.08 -4.12 47.89 -5.21  Peak --- ---
5 451.51 48.84 46.880 -5.16 44.71 -3.87 Peak --- ---
6 551.5%6 39.51 46.88 -6.49 41.18 -1.67 Peak --- ---
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Horizontal

Level (dBuV/m)

a0
&0
T0
&0
FCCICLASS-B
50 5 =
40 il 3 4 &
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

185.84 38.71 43.58 -4.79 58.69 -11.98 Peak --- ---
249,56 41.54 45.08 -4.46 58.92 -9.38 Peak --- ---
264.56 39.80 4b6.08 -7.880 47.83 -8.83 Peak --- ---
322.56 38.44 46.80 -7.56 45.63 -7.19 Peak --- ---
351.47 44.19 46.88 -1.81 58.62 -6.43 QP lee  1e7
394.74 37.35 4b6.98 -8.65 42.57 -5.22 Peak --- ---

[oa BV I RN N

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Vertical

Level (dBuV/m)

90
80
70
60
FCC|CLASS-B
50 -
T — 2
i
40 5
30
20
10
%50 00, 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 45.44 38.65 48.88 -1.35 46.45 -7.88 QP 111 337
2 251.61 35.48 46.80 -18.52 44.77 -9.29 Peak --- ---
3 351.89 44.78 46.88 -1.22 51.19 -6.41 QP 151 72
4 394.84 41.89 46.08 -4.11 47.18 -5.21  Peak --- ---
5 450.32 48.71 46.880 -5.29 44,68 -3.89 Peak --- ---
6 550.54 38.74 46.80 -7.26 40.45 -1.71 Peak --- ---
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 927.4

Polarization Horizontal

Level (dBuV/m)

a0
&0
T0
&0
FCCICLASS-B
50 5
,—' 2
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

188.41 38.74 43.58 -4.76 50.41 -11.67 Peak --- ---
249,78 40.%4 45.08 -5.86 58.32 -9.38 Peak --- ---
265.22 38.74 46.98 -7.26 47.54 -8.88 Peak --- ---
323.81 39.56 46.80 -6.44 46.71 -7.15 Peak --- ---
351.85 44.41 46.808 -1.59 58.82 -6.41 QP lee  1e6
394.80 36.47 46.08 -9.53 41.68 -5.21 Peak --- ---

[oa BV I RN N

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.

Report No.: NR932202-01 Page : 29 of 81
Report Version: Rev. 01



Infernational
Certification
Corp.

Modulation Mode LoRa Test Freq. (MHz) 927.4

Polarization Vertical

Level (dBuV/m)

90
80
70
60
FCC|CLASS-B
50 CH—
T — &
40 5
30
20
10
%50 00, 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 44,28 38.68 48.80 -1.32 46.59 -7.91 QP 184 342
2 251.51 35.46 46.80 -18.54 44.76 -9.308 Peak --- ---
3 351.88 44.49 46.88 -1.51 508.98 -6.41 QP 151 62
4 394.89 41.87 46.08 -4.13 47.88 -5.21  Peak --- ---
5 451.65 41.56 46.880 -4.44 45,43 -3.87 Peak --- ---
6 551.5%6 39.56 46.88 -6.44 41.23 -1.67 Peak --- ---
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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LoRa 250 kHz

Modulation Mode LoRa Test Freq. (MHz) 918.3
Polarization Horizontal
90 Level (dBuV/m}
80
70
60
FCC|CLASS-B
50 5
40 I 23 < !
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

lec.84 39.54 43.58 -3.96 51.42 -11.88 Peak --- ---
249,54 39.44 45.88 -6.56 48.82 -9.38 Peak --- ---
265.85 39.41 46.98 -6.59 48.19 -8.78 Peak --- ---
325.56 39.44 46.80 -6.56 46.55 -7.11 Peak --- ---
351.85 44.78 4b6.88 -1.22 51.19 -6.41 QP 18e 158
396.41 35.94 46.08 -18.86 41.11 -5.17 Peak --- ---

Lo a TR o I R W S ]

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 918.3

Polarization Vertical

Level (dBuV/m)

a0
&0
T0
&0
FCCICLASS-B
0 4
40—1—| i :
Z 3
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
45.63 38.74 4@.e8 -1.26 46.52 -7.78 QP le7 341

248.96 35.85 46.08 -18.15 45.24 -9.39 Peak --- ---
322.74 34.17 46.98 -11.83 41.36 -7.19 Peak --- ---
351.84 44.75 46.80 -1.25 51.16 -6.41 QP 158 62
395.41 42.47 46.88 -3.53 47.66 -5.19 Peak --- ---
449.41 48.89 46.80 -5.11 44.81 -3.92 Peak --- ---

[oa BV I RN N

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Horizontal

Level (dBuV/m)

a0
&0
T0
&0
FCCICLASS-B
50 5
|—'1 23 | 4
40 B
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1687.89 38.48 43.58 -5.82 50.24 -11.76 Peak --- ---
249,56 39.44 45.88 -6.56 48.82 -9.38 Peak --- ---
265.21 39.51 46.98 -6.49 48.31 -8.88 Peak --- ---
324.51 40.53 46.80 -5.47 47.67 -7.14 Peak --- ---
351.88 44.79 4s6.08 -1.21 51.20 -6.41 QP lee 156
397.51 34.84 46.08 -11.16 39.99 -5.15 Peak --- ---

[oa BV I RN N

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Vertical

Level (dBuV/m)

a0
&0
T0
&0
FCCICLASS-B
0 4
;L__J_________J il
40 5 3
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 45.48 38.89 4@.e8 -1.11 46.68 -7.79 QP lee 353
2 249.74 34,75 46.80 -11.25 44.13  -9.38 Peak --- -—-
3 323.47 34.84 46.80 -11.16 42.88 -7.16 Peak --- -—-
4 351.87 44.79 46.80 -1.21 51.280 -6.41 QP 149 63
5 394.84 42.98 46.80 -3.16 48.11 -5.21 Peak --- -—-
6 447.84 48.89 46.98 -5.11 44.85 -3.96 Peak --- -—-

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 927.3

Polarization Horizontal

Level (dBuV/m)

a0
&0
T0
&0
FCCICLASS-B
50 5
| T 23 |4
40 B
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

l67.84 38.74 43.58 -4.76 58.51 -11.77 Peak --- ---
251.84 39.99 45.08 -6.81 49.27 -9.28 Peak --- ---
264.84 38.49 46.898 -7.51 47.31 -8.82 Peak --- ---
324.84 39.56 46.80 -6.44 46.69 -7.13 Peak --- ---
351.84 44.77 46.08 -1.23 51.18 -6.41 QP lee  1e2
397.54 34.77 46.98 -11.23 39.92 -5.15 Peak --- ---

[oa BV I RN N

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 927.3

Polarization Vertical

Level (dBuV/m)

a0
&0
T0
&0
FCCICLASS-B
0 4
_“I_l—l i h
40 5 3
30
20
10
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
45.44 38.e6 4@.88 -1.34 46.46 -7.80 QP 187 351

249,74 34.85 46.08 -11.15 44,23  -9.38 Peak --- -
324,85 34.84 46.98 -11.16 41.97 -7.13 Peak --- -
351.84 44.74 46.80 -1.26 51.15 -6.41 QP 151 64
398.54 42.52 45.08 -3.48 47.64 -5.12 Peak --- -
448.89 41.75 46.80 -4.25 45,68 -3.93 Peak --- ---

[oa BV I RN N

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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3.2.6 Transmitter Spurious Emissions (Above 1GHz)
LoRa 125 kHz

Modulation Mode LoRa Test Freq. (MHz) 918.2

Polarization Horizontal

Level (dBuV/m)

a0
80
FCL CLASS-B
70
60
FCC CLASS-B (AVG)
B
50 F 4 4
40
30
20
10
01000 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuv/m dBuV/m dB dBuv dB cm deg
2754.68 45.88 54.8@ -8.12 48.18 -2.38  Average 249 5
2754.68 46.81 74.8@ -27.19 49.11 -2.38  Peak 249 5

3672.88 41.84 54.08 -12.16  41.55 8.29 Average 127 328
3672.80 44,27 74.88 -29.73 43.98 8.29 Peak 127 320
8263.80 45.54 54.98 -8.46 36.41 9.13 Average 127 315
8263.80 50.22 74.88 -23.78 41.89 9.13 Peak 127 315

(2 IR W S I

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 918.2

Polarization Vertical

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FCC CLASS-B (AVG)
4]
50
4
40 2
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2754.68 35.88 54.80@ -18.12 38.18 -2.38 Average 116 256
2 2754.68 39.95 74.88 -34.85 42.25 -2.38 Peak 116 256
3 3672.808 38.17 54.88 -15.83 37.88 8.29 Average 132 317
4 3e72.80 42.17 74.08 -31.83 41.88 8.29 Peak 132 317
5 8263.80 45.58 54.88 -8.42 36.45 9.13  Average 1599 2
6 8263.80 50.78 74.80 -23.22 41.65 9.13 Peak 199 2

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Horizontal

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FEC CLASS-B (AVG)
50 4 4 G
40
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2764.20 46.81 54.9@ -7.19 49.84 -2.23  Average 219 355

2 2764.286 48.20 74.08 -25.80 58.43 -2.23 Peak 219 355

3 3685.68 43.65 54.08 -18.35 43,37 8.28 Average 1ee 315

4 3685.68 47.84 74.08 -26.16 47.56 8.28 Peak lee 315

5 8292.68 47.24 54.88 -6.76 38.89 9.15 Average 151 53

6 8292.68 52.35 74.908 -21.65 43.20 9.15 Peak 151 53

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Vertical

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FEC CLASS-B (AVG)
50 1 ]
2
40
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 2764.20 36.52 54.9@ -17.48 38.75 -2.23  Average 171 218
2 2764.286 48.48 74.08 -33.52 42.71 -2.23 Peak 171 218
3 3685.68 48.36 54.08 -13.64  48.08 8.28 Average 135 352
4 3685.680 44.36 74.08 -29.64 44,098 8.28 Peak 135 352
5 8292.68 46.52 54.e8 -7.48 37.37 9.15 Average 195 3
6 8292.08 52.32 74.908 -21.68 43.17 9.15 Peak 195 3

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 927.4

Polarization Horizontal

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FCC CLASS-B (AVG)
o
50 7 % d
40
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

2782.280 44.41 54.88 -9.59 46.51 -2.18 Average 242 348
2782.28 46.11 74.8e -27.89 48.21 -2.18 Peak 242 348
3789.68 41.68 54.80 -12.32 41.38 8.38  Average 115 315
3799.68 45.94 74.98 -28.96 44.74 8.38 Peak 115 315
8346.60 44,17 54.88 -9.83 35.89 9.88 Average 188 3
8346.60 51.08 74.80@ -22.92 42.00 9.88 Peak 180 3

[oa BV I RN N

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 927.4

Polarization Vertical

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FCC CLASS-B (AVG)
50 3
4
40 2
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2782.28 32.41 54.8@ -21.59 34.51 -2.18 Average 154 200
2 2782.28 39.81 74.88 -34.99 41.11 -2.18 Peak 154 200
3 3789.68 37.99 54.80 -16.81 37.69 8.38  Average 123 231
4 3799.68 42.32 74.08 -31.68 42.82 8.38 Peak 123 231
5 8346.60 44.56 54.88 -9.44  35.48 9.88 Average 155 3
6 8346.60 50.24 74.80 -23.76 41.16 9.88 Peak 155 3

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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LoRa 250 kHz

Modulation Mode LoRa Test Freq. (MHz) 918.3

Polarization Horizontal

Level (dBuV/m}

90
80
FCIL CLASS-B
70
60
ECC CLASS-B (AVG)
50 4
4
40
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2754.%98 46.21 54.98 -7.79 48.51 -2.3@ Average 234 4
2 2754.98 47.95 74.88 -26.85 58.25 -2.38 Peak 234 4
3 3673.280 41.89 54.80 -12.20 41.51 8.29 Average 128 306
4 3673.20 44.45 74.08 -29.55 44.16 8.29 Peak 128 386
5 8264.78 44,88 54.88 -9.12 35.75 9.13  Average 128 326
6 8264.78 51.41 74.8@ -22.59 42.28 9.13 Peak 128 326

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 918.3

Polarization Vertical

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FCC CLASS-B (AVG)
50 3]
4
40 2
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2754.98 35.66 54.80@ -18.34 37.9%  -2.38 Average 127 260
2 2754.98 39.45 74.88 -34.55 41.75 -2.38 Peak 127 260
3 3673.28 37.54 54.808 -16.46  37.25 8.29 Average 136 334
4 3673.20 41.42 74.08 -32.58 41.13 8.29 Peak 136 334
5 8264.78 45.85 54.88 -8.95 35.92 9.13  Average 218 3
6 8264.78 50.91 74.80 -23.99 40.88 9.13 Peak 218 3

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Horizontal

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FCC CLASS-B (AVG)
3]
40
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2763.98 45.19 54.88 -8.99 47.34 -2.24  Average 220 354
2 2763.98 46.41 74.88 -27.59 48.65 -2.24 Peak 228 354
3 3685.28 42.24 54.88 -11.76 41.96 8.28 Average lee 319
4 3685.20 45.54 74.08 -28.46 45.26 8.28 Peak les 319
5 8291.78 45.54 54.88 -3.46 36.39 9.15 Average 154 63
6 8291.78 50.21 74.88@ -23.79 41.806 9.15 Peak 154 63

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Vertical

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FCC CLASS-B (AVG)
50 3]
4
40 2
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2763.98 35.58 54.8@ -18.42 37.82 -2.24 Average 175 232
2 2763.98 39.88 74.88 -35.80 41.24 -2.24 Peak 175 232
3 3685.28 38.24 54.88 -15.76  37.96 8.28 Average 131 351
4 3685.20 42.87 74.08 -31.13 42.59 8.28 Peak 131 351
5 8291.78 44.47 54.88 -9.53  35.32 9.15 Average 291 4
6 8291.78 50.91 74.80@ -23.99 40.86 9.15 Peak 201 4

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 927.3

Polarization Horizontal

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FEC CLASS-B (AVG)
4 q
50 4 4
40
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2781.98 46.84 54.88 -7.16 48.94 -2.18 Average 245 350
2 2781.98 48.44 74.88 -25.56 58.54 -2.18 Peak 245 350
3 3789.28 44.21 54.88 -9.79 43.91 8.38  Average 123 324
4 37099.20 47.41 74.08 -26.59 47.11 8.38 Peak 123 324
5 8345.78 47.82 54.88 -6.98 37.94 9.88 Average 179 13
6 8345.78 53.41 74.80@ -28.59 44.33 9.88 Peak 179 13

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 927.3

Polarization Vertical

Level (dBuV/m)

a0
&0
FCCCLASSB
T0
&0
FEC CLASS-B (AVG)
50 1 ]
2
40
30
20
10
G1{JUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 2781.98 36.07 54.80@ -17.93 38.17 -2.18 Average 159 184
2 2781.98 41.47 74.88 -32.53 43.57 -2.18 Peak 159 184
3 3789.28 41.28 54.88 -12.80 40.909 8.38  Average 135 134
4 3799.20 45.20 74.08 -28.80 44.90 8.38 Peak 135 134
5 8345.78 47.42 54.88 -6.58 38.34 9.88 Average 184 5
6 8345.78 53.24 74.80 -28.76 44.16 9.88 Peak 184 5

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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3.3 Transmitter Unwanted Emissions in the Spurious Domain

3.3.1 Emissions Limit

Transmissions must not exceed the following unwanted emission limits: —79 dBW (-49 dBm) e.i.r.p. within
800 — 915 MHz and -63 dBW (33 dBm) e.i.r.p. within 928 MHz — 1 GHz. The reference bandwidth for
emissions is 100 kHz.

Note: Limit is from NEW ZEALAND https://www.gazette.govt.nz/notice/id/2017-go4089 special condition 23”

3.3.2 Test Procedures

Set RBW=VBW= 10 kHz, Detector = Average, using band power measurement function to integrate output
power over 100 kHz.

3.3.3 Test Setup

Semi Anechoic Chamber

VVVVVWVWYVVVVWVWVVVVVVWVAVVY

Radic Absorbing Material <]

VAVAAAAVVAVVVAVAVAVAV
AMAAAMAAAAAAAA
L/

Ground Plane Spectrum Analyzer

3.3.4 Test Results

" Center Measured o
L
Bam_‘:\’z')dth Frequency Frequency Meas(léréag])Level dlg::
(MHz) (MHz) (dBm)
914.95 -49.459 -49
918.2
928.05 -53.185 -33
125
914.95 -53.496 -49
927.4
928.612 -34.823 -33
914.95 -49.037 -49
918.3
928.05 -52.943 -33
250
914.95 -53.254 -49
927.3
928.05 -36.331 -33
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LoRa 125 kHz

Channel: 918.2 MHz

880~915 MHz

B Agilent Spectrum Analyzer - Swept SA

SENSE:INT] NALIGN AUTO/NO RF | 10:04:17

Avg Type: RMS

PNO: Wide C,. 1rig: FreeRun
IFGain:High #Atten: 0 dB

10 dBidiv
Log

Mkr1 914,950 MHZ

Ref 20.38 dBm_ Band Power -49.459 dBm
- r rr r 7 T T
T
o

Span 1.000 MHz
Sweep 8.000 ms (1001 pts)

MKR| MODE TRC| SCL| X Y

N [1]f] 914.950 MHz -59.5680 dBm| Band Power | 100.0 kHz]| -49.459 dB|

FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

===

Trace/Detector

Select Trace

iy
v

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank
View

. .‘.
= =
o 2
°,
o @ v

928~1000 MHz

10 dBidiv
Log

SENSE:INT| ALIGN AUTO

02:46:24 PMJun 11,2019
TrRAcE

Avg Type: RMS

PNO: Wide , 1rig: FreeRun
IFGain:High #Atten: 0 dB

Mkr1 928.050 MHz

R 009 dEme Band Power -53.185 dBm

Ref 20.62 dBm

Span 1.000 MHz
Sweep 8.000 ms (1001 pts)

MKR| MODE TRC| SCL

X Y
N [1]f] 928.050 MHz -63.333dBm| Band Power | 100.0 kHz| -53.185 dB|
2l - - - 1 " ]

FUNCTION FUNCTION WIDTH FUNCTIONVALUE ~ »

m

B
Trace/Detector

Select Trace

-
v

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank.
View

More
10f3

|
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Channel: 927.4 MHz

880~915 MHz

B Agilent Spectrum Analyzer - Swept SA

RL RF 50Q DC |

Marker 1 914.950000000 MHz

SENSE:INT] ALIGN AUTO [ 02:50:24 PMJun 11,2019

7 Trig: Free Run

Avg Type: RMS

Trace/Detector

i
©
IE

PNO: Wide )
IFGain:High #Atten: 0 dB Select Trace
»
Ref Offset 40,38 dB Mkr1 914.950 MHz 1
Egggidw Ref 20.38 dBm Band Power -53.496 dBim|jF————
Clear Write
it sisassinie)|
Trace Average
| |EEEEEEEEE
Max Hold
m-—'mm WP, PSP ARSI S-SR W ¥ oy
I e oty by il e M Attt
)
Span 1.000 MHz
Sweep 8.000 ms (1001 pts) Min Hold
MKR| MODE| TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1m-n-mmm |
2 I .
3 View Blank
»
4 View
5 E
6 |
7
g More
10 10f3
1 !

928~1000 MHz

B Agilent SpsctmmAna\yzar Swspt SA
F DC |

| SENSE:INT]

PNO: Wide G0

-
IFGain:Low

[ANALIGN AUTO/NORF | 10: 12 26 &M Ap\ 20,2019
Avg Type: RMS 1]2

Trig: Free Run
#Atten: 10 dB

Ref Offset 40.62 dB

1LO gB!dw Ref 40.62 dBm

FUNCTION FUNCTION WIDTH

TracelDetector
o

U‘

I hd

==

Select Trace

-
v

Clear Write

Trace Average

Max Hold

Min Hold

View Blank
View

More

10f3
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LoRa 250 kHz
Channel: 918.3 MHz

880~915 MHz

Ref Offset 40.38 dB
1LUgdBld|v Ref 20.38 dBm

e
IFGaln ngh

[ SENSE:INT]

|\ ALIGN AUTO/NO RF [07:02:48 PM przz 2019
Avg Type: RMS 2

~) Trig: FreeRun
#Atten: 0 dB

Mkr1 914.950 MHz
Band Power -49.037 dBm

#VBW 10 kHz #Sweep 8.000 ms (1001 pts)

FUNCTION FUNCTION #IDTH FUNCTIONVALUE -~

914950 MHz -58. 4zs dBm| Band Power|  100.0 kHz| -49.037 dB
_————

===

TracelDetector

Select Trace

-
v

Clear Write

Trace Average

Max Hold

Min Hold

H

ViewBIank.
View

=
]
aI

10of3

1

928~1000 MHz

RL RF 500 DC

IFGain:High

Ref Offset 40.62 dB
1LogdBld|v Ref 20.62 dBm

PNO: Wide 0,

SENSE:INT| ALIGN AUTO 02:58:14 PMJun 11,2019
Avg Type: RMS 2

Trig: Free Run
#Atten: 0 dB

Trace/Detector

== \Iﬁll

Select Trace'
1

|||

Clear Write

Trace Average

MKR| MODE TRC| SCL

« o

FUNCTION FUNCTION WIDTH FUNCTIONVALUE -

N [1]f] 928 050 MHz -63. :55 dBm| Band Power|  100.0 kHz| -52.943 dB|
2 -_————

View Blank ~
View

More
10f3
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Channel: 927.3 MHz

880~915 MHz

ri Agilent Spectrum Analyzer - Swept SA

RL |

RF 50Q DC |

IFGain:High

SENSE:INT| ALIGN AUTO [ 03:03:41 PMJun 11,2019

PNO: Wide (0

Avﬁ Type:RMS
Trig: Free Run
#Atten: 0 dB

\i\\i\l&ll

Trace/Detector

Select Trace

Ref Offset 40.38 dB

10 dBidiv. Ref 20.38 dBm
Log

Mkr1 914.950 MHz
Band Power -53.254 dBm

FUNCTION FUNCTION WIDTH FUNCTIONVALUE

X Y
914.950 MHz -62.463 dBm| Band Power |  100.0 kHz| -53.254 dB|
-~~~ ]

-
v

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank ~
View

928~1000 MHz

IFGain:High

SENSE:INT| \ALIGN AUTO/NO RF [ 04:57:17 PMMay 14,2019

PNO: Wide )

Avg Type: RMS
Trig: Free Run
#Atten: 0 dB

Ref Offset 40.62 dB
Ref 20.62 dBm

#VBW 10 kHz

Mkr1 928.050 MHz|
Band Power -36.311 dBm

Sweep 8.000 ms (1001 pts)

(==

TracelDetector

Select Trace

-
v

Clear Write

Trace Average

Max Hold

Min Hold

|

ViewBIank’
View

STATUS
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3.4 Emissions in Non-Restricted Frequency Bands

3.4.1 Emissions in Non-Restricted Frequency Bands Limit

Peak power in any 100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at
least 30 dB relative to the maximum in-band peak PSD level in 100 kHz.

Note: Limit is from FCC Part 15.247
3.4.2 Test Procedures

Reference level measurement

1. Set RBW=100kHz, VBW = 300kHz , Detector = Peak, Sweep time = Auto
2. Trace = max hold , Allow Trace to fully stabilize

3. Use the peak marker function to determine the maximum PSD level
Emission level measurement

1. Set RBW=100kHz, VBW = 300kHz , Detector = Peak, Sweep time = Auto
Trace = max hold , Allow Trace to fully stabilize

Scan Frequency range is up to 10GHz

A wnN

Use the peak marker function to determine the maximum amplitude level

3.4.3 Test Setup

an | ==
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3.4.4 Test Result of Emissions in non-restricted Frequency Bands

LoRa 125 kHz

918.2MHz / 910MHz~935MHz (down 30dBc)

918.2MHz / 30MHz~10GHz (down 30dBc)

ctrum = spectrum 2 (%) 2
Ref Level 40,00 d@m  Offset 20.50 dB & RBW 100 kHz Ref Level 40.00 dém  Offset 20,50 dB & RBW 100 kHz
po Att 30 dB BWT 32.1ms & VBW 300 kHz  Mode Sweep j= ALt 30 dB SWT 99.7 ms & VBW 300 kHz  Mode Sweep
(@ 1Pk View [@ 1Pk View
Mil1] 19.61 dBm)| Mil1] ~33.39 dBm
918.197790 MHz 6.986820 GHz
30 dBm M2[1] -43.36 dBm| 30 dB
M1 915.000000 MHZ|
0 D1 19,610 dBny *
i o ‘
10 dam ‘
- a 104
10 D2 -10.390 derr i \ 0 dBir
-20 dBm .
J l -10 D2 -10.330 dBm
-30 dam
-20 dBém
, |— o
-50 dBm | | ‘ ‘ o | -0
Start 910.0 MHz 32001 pts Stap 935.0 MHz "
Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result | -50 df
M1 1 918.18779 MHz 19.61 dém
M2 | 1| 915.0 MHz -43.36 dBm
M3 1 928.0 MHz -43.89 dém Start 30.0 MHz 32001 pts Stop 10.0 GHz
= LN —CR L LS

921.4MHz / 910MHz~935MHz (down 30dBc)

921.4MHz / 30MHz~10GHz (down 30dBc)

= spectrum 2 (%) 3
Ref Level 40,00 dém Offset 20.50 dB & RBW 100 kHz Ref Level 40.00 dém Offset 20.50 dB & RBW 100 kHz
o Att 30CB SWT  32.1ms @ VBW 300 kHz _Mode Swsep o att 3008 SWT__ 99.7 ms @ VBW 300 kHz _ Mode Sweep
|@ 1Pk View @ 1Pk View
Mi[1] 22.01 dBm)| m1[1] -33.22 dBm)|
921.413320 MHz| 6.972800 GHz
30 dBm ‘ e m2[1] -44.04 dBm)| 30 dB
D1 2 10 dBn h ] 915.000000 MH2|
70 dBm—f - - 22910 gk : i e
=0 D1 22,010 dBnr
10 d8m- , 1
. J 10d
~10 dom L2 _-7.390 din j 0 dBrr
-20 dBm: 2 -7.990
J 10d D 90 dBnr
-30 dBmr-
-20 dBm
-40 dBmy 1
50 dim | Fo 304
P ||
Start 910.0 MHz 32001 pts Stop 935.0 MHz 40 dbm,
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | -50d
M1 1 921.41332 MHz 22.01 dém
M2 1 915.0 MHz -44.04 dBm
M3 1 928.0 MHz -45.08 dBm Start 30.0 MHZ 32001 pts Stop 10.0 GHz
aig aid ]

927.4MHz / 910MHz~935MHz (down 30dBc)

927.4MHz / 30MHz~10GHz (down 30dBc)

b2 Spectrum 2 (%) 2
Ref Level 0,00 dgm  Offset 20,50 dB & RBW 100 kHz Ref Level 40.00 dgm  Offset 20,50 dB & RBW 100 kHz
fo Att 30 0B SWT  32.1ms e VBW 300 kHz  Mode Sweep Jo Att 30cE  SWT  99.7ms @ VBW 300 kHz Mode Sweep
j@ 1Pk view @ 1Pk View
mMi[1] 19.08 dBm Mi[1] -32.47 dBm|
927.392030 MHz 6.962830 GHz|
30 d2m m2[1] -44.04 dBm 30 dB
M 915.000000 MHz
NdAm==n 19,080 dbn
| 20.dB—xin1 19,080 dBn
10 dBm ‘
. r 10d
10 D2 -10.920 dBrm J L 0 der
-20 dBm §
J l =10 D2 -10.920 dBnm
-30 dBm
9 -20 dBm
-4 dir— o
50 dim | _t -30d
P |
Start 910.0 MHz 32001 pts Stop 935.0 MHz 40 2
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | -50d
M1 1 927.39203 MHz 19.08 dBm
M2 1 915.0 MHz -44.04 dBm
M3 1 928.0 MHz -37.57 dBm Start 30.0 MHZ 32001 pts Stop 10.0 GHz
i i ]
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LoRa 250 kHz

918.3MHz / 910MHz~935MHz (down 30dBc)

918.3MHz / 30MHz~10GHz (down 30dBc)

Spec b2 Spectrum 2 (¥) k2
Ref Level 0,00 dgm  Offset 20,50 dB & RBW 100 kHz Ref Level 40.00 dgm  Offset 20,50 dB & RBW 100 kHz
fo Att 30dB  SWT  32.1ms @ VBW 300 kHz  Mode Sweep Jo Att 30cE  SWT  99.7ms @ VBW 300 kHz Mode Sweep
j@ 1Pk view @ 1Pk View
Mi[1] 20.66 dBm| Mi1[1] -32.76 dBm)|
918.274 Hz 6.513260 GHz|
30 d2m i m2[1] -43.49 dBm 30 dB
" 915.000000 MHz
GuBm—— 01 20,660 dbn
H ooBm—D1 20,560 JBn
10 dBm , l
o | \ 10d
=T \ 0 dBm
-20 dby .
m '\ “I0UBM=H 40 dern
-30 dBm
-20 dBm
g s
50 dim _t 304 Y
r ||
Start 910.0 MHz 32001 pts Stop 935.0 MHz 40
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | -50d
M1 1 918.27435 MHz 20.66 dém
M2 1 915.0 MHz -43.49 dBm
M3 1 928.0 MHz -44.21 dBm Start 30.0 MHz 32001 pts smE 10.0 GHz
i i ]
JL J [ EEERER ] L JL [ CECRERE

921.4MHz / 910MHz~935MHz (down 30dBc)

921.4MHz / 30MHz~10GHz (down 30dBc)

b2 Spectrum 2 (%) 2
Ref Level 0,00 dgm  Offset 20,50 dB & RBW 100 kHz Ref Level 40.00 dgm  Offset 20,50 dB & RBW 100 kHz
fo Att 30dB  SWT  32.1ms @ VBW 300 kHz  Mode Sweep Jo Att 30cE  SWT  99.7ms @ VBW 300 kHz Mode Sweep
j@ 1Pk view @ 1Pk View
MI[1] M1[1] -31.87 dBm
921325040 MHz 7.016730 GHz|
30 d2m - m2[1] -44.16 dBm 30 dB
v 915.000000 MHz
gism——D1 20,580 dén .
l odBm=—D1 20,580 dBm
10 dBm f ‘
o l 10d
=Lodemny D2 -9.420 den 0 B
-20 dBy
" o7 D
-30 dam-
-20 dBm
40 dam- ot
-50 dem - ‘ ‘ .y | =0
Start 910.0 MHz 32001 pts Stop 935.0 MHz
Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result |
M1 1] 921.32504 MHz 20.58 dBm
M2 1] 915.0 MHz -44.16 dBm
M3 1 528.0 MHz -44.63 dBm 32001 pts Stop 10.0 GHz
L JL J [ EEEEREE N [ EEERERE

927.3MHz / 30MHz~10GHz (down 30dBc)

Spectr = spectrum 2 (%) 2
Ref Level 40.00 dBm Offset 20.50 dB & RBW 100 kHz Ref Level 40.00 dBm Offset 20.50 dB & RBW 100 kHz
o Att 30CB SWT  32.1ms @ VBW 300 kHz _Mode Swsep o att 30dB  SWT  99.7 ms @ VBW 300 kHz __ Mode Gweep
[ 1Pk view (@ 1Pk View
TETEY] 22.08 dBm| TETEY] ~32.48 dBm
927.324850 MHz 7.102720 GHz|
30 dBm ‘ m2[1] . -43.35 dBm)| 30 dB
dBn ¥ 915.000000 MHz|
70 dbm—t - ! - o 00 s
20d —
10 demr-
. 10d
10 dBm — 0 dBr
-20 dBy | 2 7
m F \ ETE 02
-30 dam:
-20 dBm
20 d
50 dBm | [ | ‘ o | =0
Start 910.0 MHz 32001 pts Stop 935.0 MHz
Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result |
M1 1] 927.32485 MHz 22.08 dém
M2 1] 915.0 MHz -43.35 dém
M3 1 528.0 MHz -34.44 dBm 32001 pts Stop 10.0 GHz
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3.5 Emission Bandwidth
3.5.1 Limit of Emission Bandwidth
The upper and lower frequency limits of the transmitter 99% emission power bandwidth shall at all times

remain within the operating frequency limits (915 ~ 928 MHz).
Note: Limit is from AS/NZS 4268:2017

3.5.2 Test Procedures

Reference to clause 6.2.1 of AS/NZS 4268:2017.

3.5.3 Test Setup

an |
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3.5.4 Test Result of Emission Bandwidth

Summary
Mode oBW ITU-Code
(Hz)
915-928MHz - -
LoRa (125kHz) 125.219 125KF1D
915-928MHz - -
LoRa (250kHz) 257.186k 257KF1D
‘OBW = Minimum 99% occupied bandwidth;
Result
Mode Result OBW FI-OBW Fh-OBW F, Limit Fy Limit
(H) (Hz) (Hz) (Hz) (Hz)
LoRa (125kHz) - - -
918.2MHz_TnomVnom Pass 125.156k | 918.136703M | 918.26186M 915M 928M
921.4MHz_TnomVnom Pass 125.219k | 921.336766M | 921.461985M 915M 928M
927.4MHz_TnomVnom Pass 125.156k | 927.336766M | 927.461922M 915M 928M
LoRa (250kHz) - - -
918.3MHz_TnomVnom Pass 256.936k | 918.170657M | 918.427593M 915M 928M
921.3MHz_TnomVnom Pass 257.186k | 921.170532M | 921.427718M 915M 928M
927.3MHz_TnomVnom Pass 256.811k | 927.170782M | 927.427593M 915M 928M

fl-OBW = fl lower edge 99% occupied bandwidth; fh-OBW = fh higher edge 99% occupied bandwidth; OBW = 99% occupied bandwidth;
N dB = 6dB down bandwidth;
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LoRa (125kHz) EBW
918.2MHz_TnomVnom
= [ = OBV TBTh | por1 [~ |
918.2MHz 154 i } )
Span 10~ '
250kHz 5 :
RBW o i :
2kHz . ;
VBW : :
10kHz 107 : :
Sweep Time < : :
6.25ms -20 : :
Detector Type 25+ : :
RMs 30| : :
-35-, ; o — . ; ; —— ; .
918075M  9181M  918425M  91815M  918175M  0182M  018225M  01825M  G18275M  9183M  918.325M
OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz) | Fl-Limit(Hz) Fh-Limit(Hz)
125156k  918136703N 018.26186M  13M 915M 928M
LoRa (125kHz) EBW
921.4MHz_TnomVnom
CF e Portl [~
921 4MH:z 20+ v - ’
Span 15|
250kHz 10-
REW 5
2kHz o4
VBW
5-
10kH:z
Sweep Time -10-
6.25ms -15-
Detector Type -20-|
RMS -25-
-30-, I | | | I | | | | !
921275M  921.3M  921325M  921.35M  921375M  9214M  921425M  92145M  921475M  9215M  921.525M
OBW(Hz) | FI-OBW(Hz] Fh-OBW(Hz) Limit(Hz)  Fl-Limit(Hz) Fh-Limit(Hz)
125219k  921.336766N 921 461985M 13M 915M 928M
LoRa (125kHz) EBW
927.4MHz_TnomVnom
CF A5 Portl [~
9274MHz 15- ’
Span 10
250kHz 5
REW 0-
2kHz =
VBW
10kHz 107
Sweep Time 157
6.25ms -20-
Detector Type -25-|
RMS -30-
-33- | | | | | | | | | !
927275M  927.3M  927.325M  927.35M  927375M  9274M  027425M  92745M  027475M  0275M  927.525M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Fl-Limit(Hz) Fh-Limit(Hz)
125156k  927.336766N 927 461922M 13M 915M 928M
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LoRa (250kHz) EBW
918.3MHz_TnomVnom
CF 10- Portl [~
918 3MH:z 5- )
5
pan 0
500kHz
REW 5-
3kHz -
VBW
10kHz <&
Sweep Time -20-|
556
= -25-
Detector Type
RMS -30-
-35, | | I | | | | ' | | \
91805M  9181M  91815M  9182M  91825M  G183M  O1835M  9184M  91845M  GI85M  91855M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Fl-Limit(Hz) | Fh-Limit(Hz)
256036k  918170657N 918.427593M 13M 915M 928M
LoRa (250kHz) EBW
921.3MHz_TnomVnom
CF Lo 1 Portl [~
921 3MHz 5- : I ’
Span
p o
500kHz
REW 5 :
3kHz e
VBW ;
10kHz 4= ‘
Sweep Time -20- :
5.56ms 25
Detector Type
RMS -30- i
=35+ | o | | | | | ' | | |
921.05M  921AM  92115M  9212M  921.35M  921.3M  02135M  9214M  921.45M  0215M  92155M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Fl-Limit(Hz)  Fh-Limit(Hz)
257186k 921170532 921.427718M 13M 915M 928M
LoRa (250kHz) EBW
927.3MHz_TnomVnom
CF Lo 3 Portl [~
927.3MHz 5- : I ’
Span 0-
500kHz s
REW j
kHz L ‘
VBW 15- ;
10kHz 20- |
Sweep Time :
-25-] :
5.56ms !
Detector Type =307
RMS 35 ;
-40-, ; b . . | —— ‘ )
92705M  927AM  92715M  9272M  92735M  0273M  02735M  0274M  93745M  0275M  02755M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit{Hz)  Fl-Limit(Hz) Fh-Limit(Hz)
256811k | 927.1707821| 927.427593M 13M 915M 928M
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3.6 Operating Frequencies
3.6.1 Limit of Operating Frequencies
The upper and lower frequency limits of the transmitter 99% emission power bandwidth shall at all times

remain within the operating frequency limits (915 ~ 928 MHz).
Note: Limit is from AS/NZS 4268:2017

3.6.2 Test Procedures

Reference to clause 6.2.1 of AS/NZS 4268:2017.

3.6.3 Test Setup

Temperature & Humidity
Chamber

Spectrum [
Analyzer EUT 1
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3.6.4 Test Result of Operating Frequencies
LoRa 125 kHz

Condition Fr?&i’zgcy F. (MHz) Fu (MHz) F_Limit (MHz) | FyLimit (MHz)
TnomVaom 918.2 918.137 - 915 928
ToninVimax 918.2 918.136 - 915 928
T rieVimin 918.2 918.136 - 915 928
TinaxVimax 918.2 918.138 - 915 928
TinaxVimin 918.2 918.138 - 915 928
ToomVaom 927.4 - 927.462 915 928
ToninVimax 927.4 - 927.463 915 928
T ioVimin 927.4 - 927.463 915 928
TmaxVimax 927.4 - 927.461 915 928
TinaVimin 927.4 - 927.461 915 928

LoRa 250 kHz

Condition Fre(,‘\q/l‘f_ﬁ’zr;cy F. (MH2) Fr (MH2) F_Limit (MHz) | FuLimit (MH2)
TromVaom 918.3 918.171 - 915 928
TorinVimax 918.3 918.170 - 915 928
T rieVimin 918.3 918.170 - 915 928
TinaVimax 918.3 918.172 - 915 928
TinaxVinin 918.3 918.172 - 915 928
TromVaom 927.3 - 927.428 915 928
ToninVimax 927.3 - 927.429 915 928
T rieVimin 927.3 - 927.429 915 928
TinaxVimax 927.3 - 927.427 915 928
TinaxVimin 927.3 - 927.427 915 928
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4 Receiver Test Results

4.1

Receiver Spurious Emissions

4.1.1 Receiver Spurious Emissions Limits

(Peak Power)

Spurious Emissions Limit

Frequency Range

Measurement Bandwidth

-56 dBW (2.5uW) e.i.r.p
(59 dBuV/m at 10 metres)

<150 kHz

1 kHz

150 kHz — 30 MHz

10 kHz

Note: Limit is from NEW ZEALAND https://gazette.govt.nz/notice/id/2015-g0694 Table2”

Restricted Band Emissions Limit

Frequency Range (MHz)

Field Strength (uV/m)

Field Strength (dBuV/m)

Measure Distance (m)

30~88 100 40 3
88~216 150 43.5 3
216~960 200 46 3
Above 960 500 54 3

Note 1:

Note 2:

Qusai-Peak value is measured for frequency below 1GHz except for 9-90 kHz, 110-490 kHz frequency band. Peak and
average value are measured for frequency above 1GHz. The limit on average radio frequency emission is as above
table. The limit on peak radio frequency emissions is 20 dB above the maximum permitted average emission limit

Measurements may be performed at a distance other than what is specified provided. When performing measurements
at a distance other than that specified, the results shall be extrapolated to the specified distance using an extrapolation
factor as below, Frequency at or above 30 MHz: 20 dB/decade Frequency below 30 MHz: 40 dB/decade.

Note: Limit is from FCC Part 15.109

4.1.2 Test Procedures

Reference to clause 7.2.1 of AS/NZS 4268:2017.
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4.1.3 Test Setup

Below 30MHz
Semi Anechoic Chamber
ng \/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\é
Radio Absorbing Material <
>
s S
i <
% EUT Lo 1// _\\ %
; '7J . @/'T <
. Antenna 1m< A
2 | LB
Below 1GHz
Semi Anechoic Chamber
VWYVVANVVVVVVWIVIVIWVY
Radio Absorbing Material <
<]
<
<
m
. | Jv:,':.%
|
Ml
i ‘ <
Antenna IIII é
Ll 2 @
Above 1 GHz

Semi Anechoic Chamber

\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/W\/\/\/\/\/\/W\/\é

Radio Absorbing Material

ANNNNANNANAN —

Ground Plane

VAVAYAVAVAVVAVAVAVAVAVAVAVAV V.
i3
FAVAVAVAYAVAVAVAVAY

JAYAVAVAVAY

Spectrum Analyzer
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4.1.4 Receiver Spurious Emissions (S 30MHz)
LoRa 125 kHz

Modulation LoRa Test Freq. (MHz) 918.2
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 I9K~30M BX
50
4
40 2
3
30
20
10
00.009 3. 5. T. 9. 1. 13. 15. 17. 19. 21. 23. 25. 27. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value

MHz dBuV/m dBuV/m dB dB dBuV
1 8.32 44,37 59.80 -14.63 20.17 24.20
2 15.42 39.95 59.80 -19.85 21.24 18.71
3 25.23 34,22 59.00 -24.78 22.05 12.17

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation LoRa Test Freq. (MHz) 921.4
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 9K~30M| RX
50
4
40 z
3
30
20
10
00.009 3. 5. T. 9 1. 13. 15. 7. 19. 21. 23. 25. 27. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBuV/m dBuV/m dB dB dBuV
1 8.33 44,35 59.80 -14.65 20.17 24.18
2 15.91 39.36 59.80 -19.64 21.32 18.04
3 25.96 34.35 59.80 -24.65 22.89 12.26

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation LoRa Test Freq. (MHz) 927.4
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268_9K~30M| RX
50
4
40 2
3
30
20
10
00.009 3. 5. T. 9 1. 13. 15. 7. 19. 21. 23. 25. 27. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBuV/m dBuV/m dB dB dBuV
1 8.39 44,37 59.80 -14.63 20.17 24.20
2 15.62 39.36 59.80 -19.64 21.28 18.08
3 25.98 34.54 59.00 -24.46 22.09 12.45

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: NR932202-01

Report Version: Rev. 01

Page : 67 of 81




Infernational
Certification
Corp.

LoRa 250 kHz

Modulation LoRa Test Freq. (MHz) 918.3
Frequency 9kHz~30MHz Loop open
80 Level {dBuV/im)
T0
60 AS4268_9K~I0M| RX
50 1
10 2
3
30
20
10
00.009 3. 5. 7. 9 1. 13. 15. . 19. 21. 23. 25, 27. 29. 30
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value
MHz dBuV/m dBuV/m dB dB dBuV
1 8.38 44,88 59.80 -14.12 20.17 24.71
2 15.38 39.36 59.80 -19.64 21.24 18.12
3 25.54 34.00 59.80 -25.90 22.87 11.93

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)

Report No.: NR932202-01
Report Version: Rev. 01

Page : 68 of 81




Infernational
Certification
Corp.

Modulation LoRa Test Freq. (MHz) 921.4
Frequency 9kHz~30MHz Loop open
80 Level (dBuVim)
70
60 AS4268 9K~30M| RX
50
1
2
40 3
30
20
10
00.009 3. 5. T. 9 1. 13. 15. 7. 19. 21. 23. 25. 27. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin  Factor Reading
value

MHz dBuV/m dBuV/m dB dB dBuV
1 8.95 44.21 59.80 -14.79 20.23 23.98
2 15.35 39.34 59.80 -19.66 21.24 18.10
3 25.84 34.72 59.80 -24.28 22.08 12.64

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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Modulation LoRa Test Freq. (MHz) 927.3
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
T0
50 AS4268_9K~30M| RX
50
P
2
40 3
30
20
10
00.009 3. 5. 7. 9 1. 13. 15. 17. 19. 21. 23. 25, 27. 29. 30
Frequency {(MHz)
Freq. Measured Limit Margin  Factor Reading
value

MHz dBuV/m dBuV/m dB dB dBuV
1 8.35 44,23 59.88 -14.77 20.17 24.06
2 15.51 39.35 59.8@ -19.65 21.26 18.89
3 25.62 34.99 59.80 -24.91 22.87 12.92

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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4.1.5 Receiver Spurious Emissions (Below 1GHz)
LoRa 125 kHz

Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Horizontal

Level (dBuV/m)

a0
80
70
60
FCC|CLASS-B
50
Jd. 5 &
40—‘12
30
20
10
%30 100, 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 18@.75 34.95 43.5@ -8.55 47.77 -12.82 Peak --- ---
2 188.89 34.84 43.58 -8.66 46.41 -11.57 Peak --- ---
3 249.54 42.84 46.88 -3.16 52.22 -9.38 Peak --- ---
4 261.84 39.54 46.80 -6.46 48.49 -8.95 Peak --- ---
5 322.85 38.74 46.08 -7.26 45.92 -7.18  Peak --- ---
6 351.84 43.71 46.88 -2.29 58.12 -6.41 QP 160 177
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation Mode LoRa Test Freq. (MHz) 921.4
Polarization Vertical
90 Level (dBuV/m)
80
70
60
FCC|CLASS-B
20 5
1]
a1y 34
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
42.85 38.e4 4do@.ee@ -1.36 4e.51 -7.87 QP lg4 343

54,74 36.48 48.08 -3.52 44.52 -8.84 Peak --- ---
250.35 38.91 46.908 -7.89 48.26 -9.35 Peak --- ---
322.84 38.54 46.08 -7.46 45.72 -7.18 Peak --- ---
351.85 44.75 46.808 -1.25 51.16 -6.41 QP 151 65
451.52 42.81 46.80 -3.19 46.68 -3.87 Peak --- ---

[«a Ty I R W S ]

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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4.1.6 Receiver Spurious Emissions (Above 1GHz)

LoRa 125 kHz

Modulation Mode LoRa Test Freq. (MHz) 921.4
Polarization Horizontal
90 Level (dBuV/m}
80
FCC CLASS B
70
60
FCC CLASS-B (AVG)
50 6
4024
A
30
20
10
01000 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuv/m dBuV/m dB dBuv dB cm deg
1 1446.88 3@.97 54.8@ -23.83 37.85 -b6.88 Average 108 9
2 144@.88 39.99 74.8@ -34.81 46.87 -6.88 Peak 1ge 9
3 1728.88 27.14 54.808 -26.86 33.98 -6.84 Average 108 61
4 1728.88 39.11 74.8@ -34.89 45.95 -6.84 Peak 1080 61
5 2660.80 33.50 54.88 -20.50 36.25 -2.75 Average lee 254
6 2660.88 44.45 74.8@ -29.55 47.28 -2.75 Peak 188 254

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation Mode LoRa Test Freq. (MHz) 921.4

Polarization Vertical

Level (dBuV/m}

a0
80
FCIL CLASS-B
70
60
FCC CLASS-B (AVG)
50
40
[
30
20
10
G1OUU 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000. 10000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 144@.88 36.39 54.80 -17.61 43.27 -6.88  Average 1ge 26
2 1448.88 42.88 74.80 -31.92 48.96 -6.88 Peak 108 26
3 1728.88 29.42 54.80 -24.58 36.26 -6.84  Average lee  2@7
ful 1728.60 460.48 74.88 -33.60 47.24 -6.84 Peak lee  2@7
5 2660.88 33.83 54.80 -28.17 36.58 -2.75  Average 180 58
6 2660.80 44.99 74.80@ -29.18 47.65 -2.75  Peak 190 58

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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5 Photographs of the Test Configuration

Spurious Emission below 30MHz Test
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Spurious Emission Test

m{m ?r .
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Spurious Emission Below 1GHz Test
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Spurious Emission Below 1GHz Test
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Spurious Emission Above 1GHz Test
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Spurious Emission Above 1GHz Test

Report No.: NR932202-01 Page : 80 of 81
Report Version: Rev. 01



7®

f International
Certification
Corp.

6 Test laboratory information

Established in 2012, ICC provides foremost EMC & RF Testing and advisory consultation services by our
skilled engineers and technicians. Our services employ a wide variety of advanced edge test equipment and
one of the widest certification extents in the business.

International Certification Corp (EMC and Wireless Communication Laboratory), it is our definitive objective is
to institute long term, trust-based associations with our clients. The expectation we set up with our clients is
based on outstanding service, practical expertise and devotion to a certified value structure. Our passion is to
grant our clients with best EMC / RF services by oriented knowledgeable and accommodating staff.

Our Test sites are located at Linkou District and Kwei Shan District. Location map can be found on our
website http://www.icertifi.com.tw.

Linkou Kwei Shan Kwei Shan Site |l

Tel: 886-2-2601-1640 Tel: 886-3-271-8666 Tel: 886-3-271-8640

No. 30-2, Ding Fwu Tsuen, Lin No. 3-1, Lane 6, Wen San 3rd St.,,  No. 14-1, Lane 19, Wen San 3rd
Kou District, New Taipei City, Kwei Shan District, Tao Yuan City  St., Kwei Shan District, Tao Yuan
Taiwan, R.O.C. 333, Taiwan, R.O.C. City 333, Taiwan, R.O.C..

If you have any suggestion, please feel free to contact us as below information
Tel: 886-3-271-8666

Fax: 886-3-318-0155
Email: ICC_Service@icertifi.com.tw

=END=—=
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