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Summary of Test Results

Ref. Std. Clause Description Measured Result
6.3 Maximum EIRP EIRP (dBm): 18.26 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
T = - T
o Py % :_l; § — :_S :Uli T '(é) (@ = 3 gJJ @)
=) ® Q o = - =0 @ [ ® o =2
5 | iy S |3 TE 2 28 | = g | £25
5 c £ = ® NG = oz Ig =2 N = >
< EQ S & > a Lo 5 =
N 916.5~927.7 | LoRa | DTS | 916.5,922,927.7 | 12~7 | UL/DL |250 ~ 5470 125
m >
> Z
;g (é 916.5~927.6 | LoRa | DTS |916.5, 922.2, 927.6 7 UL/DL 11000 250
Z W
© 916 ~927.8 FSK |DTS| 916, 922,927.8 UL/DL 50000 125
Note: RF output power specifies that Maximum Peak Conducted Output Power.
1.1.2 Antenna Details
External Antenna . Gain |Connector
Ant. No. Part Number Laird Part Number Mfg. Type (dBi) Type
1| RFDPAISIOISIMB | 504 00060 Walsin Dipole | 0.9 U.FL
B301
2 WPANTDPO036-R5A World Products Dipole 2 U.FL
S152CL-L-PX-915S Nearson Dipole 2 U.FL
4 001-0002 Laird Dipole 2 SMA
PCB
5 WPANT10009 World Products . 2 MHF
Dipole

1.1.3 EUT Operational Condition

3.5Vdc from host

Power Supply Type

Operational Voltage

X Vnom (3.3 Vdc)

X Vmax (3.50 Vdc)

X Vmin (1.80 Vdc)

Operational Climatic

XI Tnom (20°C)

XI Tmax (85°C)

X Tmin (-40°C)

1.1.4 Accessories

N/A
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1.1.5 Test Tool and Duty Cycle

Test Tool

test command

Duty Cycle and Duty Factor LoRa 125kHz LoRa 250kHz FSK 50kbps
Duty Cycle (%) 100 98.32 100
Duty Factor (dB) 0 0.07 0
1.1.6 Power Index of Test Tool
Channel Bandwidth 125 kHz
; Test Frequency (MHz)
Modulation Mode
916.5 922 927.7
LoRa 125kHz 15 15 15
Channel Bandwidth 250 kHz
Test Frequency (MHz)
Modulation Mode
916.5 922.2 927.6
LoRa 250kHz 15 15 15
Channel Bandwidth 125 kHz
; Test Frequency (MHz)
Modulation Mode
916 922 927.8
FSK 50kbps 14 14 14

Report No.: NR821301-03
Report Version: Rev. 01
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1.2 Local Support Equipment List

Support Equipment List

No. Equipment Brand Model FCC ID Remarks

1 Notebook DELL Latitude E6440 JPXMD12 ---

1.3 Test Setup Chart

Test Setup Diagram (below 30 MHz)

DC Power
Source

0

Notebook

No. Signal cable / Length (m)

1 |USB, 0.5m non-shielded.

Test Setup Diagram above 30 MHz

DC Power
Supply Notebook

EUT

Fixture|

No. Signal cable / Length (m)

1 |RJ45, 1.81m non-shielded.

Report No.: NR821301-03 Page : 7 of 108
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1.4 Test Equipment and Calibration Data
Test Item RF Conducted
Test Site (THO1-WS)

Tested Date

May 30 ~ Jul. 22, 2019

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)

Tested Date May 11 ~ Jun. 13, 2019

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
HorlnG/fféeé‘”a SCHWARZBECK BBHA9120D | BBHA9120D 1096 | Dec. 18, 2018 Dec. 17, 2019
H°1rgGA_T§g”a 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 EMCLO4 S-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 EMCCFDAOYNM-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
Software AUDIX e3 6.120210g NA NA

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

Radiated Emissions

Test Site

Fully-anechoic chamber 2 / (05CH02-WS)

Tested Date

May 08 ~ Jun. 13, 2019

Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer Agilent N9010A MY52221474 Oct. 10, 2018 Oct. 09, 2019
Bilog Antenna
30-1000MHz SCHWARZBECK VULB9168 9168-563 Jan. 04, 2019 Jan. 03, 2020
Horlne/_*fg‘g‘”a SCHWARZBECK BBHA 9120 D 9120D-1205 Jan. 18, 2019 Jan. 17, 2020
HO{QGA_T&’;”"" SCHWARZBECK BBHA 9170 BBHA 9170508 Dec. 22, 2018 Dec. 21, 2019
Preamplifier Agilent 83017A MY53270013 Dec. 27, 2018 Dec. 26, 2019
Preamplifier EMC EMCO02325 980188 Dec. 13, 2018 Dec. 12, 2019
Preamplifier EMC EMC184045B 980192 Aug. 09, 2018 Aug. 08, 2019
RF cable-1M HUBER+SUHNER SUCOFLEX104 MY?22622/4 Oct. 16, 2018 Oct. 15, 2019
RF cable-1M HUBER+SUHNER SUCOFLEX104 MY?22623/4 Oct. 16, 2018 Oct. 15, 2019
RF cable-3M HUBER+SUHNER SUCOFLEX104 MY?22621/4 Oct. 16, 2018 Oct. 15, 2019
RF cable-4M HUBER+SUHNER SUCOFLEX104 MY?22579/4 Oct. 16, 2018 Oct. 15, 2019
LF cable-0.8M EMC EMCBD-NM-NM-g00 | EMCBDRMNM-B00 | 60t 16 2018 Oct. 15, 2019
LF cable-3M EMC EMCBD-NM-NM-300 131102 Oct. 16, 2018 Oct. 15, 2019
LF cable-10M EMC EMCBD-TU-NM-L00 131101 Oct. 16, 2018 Oct. 15, 2019
Measurement
Software AUDIX e3 6.120210g NA NA
Note: Calibration Interval of instruments listed above is one year.
Test Item Radiated Emissions
Test Site (10CHO1-HY)
Tested Date Jun. 13, 2019
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
Suhner Switzerland RG223/U +
RF Cable-R10m + Rosenberger UAA220A-0 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.
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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

1.6 Deviation from Test Standard and Measurement Procedure

None

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 +1.4x 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.: NR821301-03 Page : 10 of 108
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2 Test Configuration
2.1 Testing Condition

Testing Location

X |ICC Lab ADD : No.3-1, Lane 6, Wen San 3rd St., Kwei Shan District, Tao Yuan City 333,
Taiwan (R.O.C.)

TEL : 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
Test Item Test Site Ambient Condition Tested By
Antenna port conducted measurement THO1-WS 25°C /1 62% Birkin Cheng

Transmitter Radiated Emission > 30 MHz

- o 0, i
Receiver Radiated Emission > 30 MHz 03CHO1-WS 22°C 1 65% Felix Sung

Transmitter Unwanted Emissions in the Spurious
Domain** 05CHO1-WSs 23°C / 55% Ryan Lee
(Radiated measurement)

Transmitter Radiated Emission < 30 MHz

- * o 0, i
Receiver Radiated Emission < 30 MHz 10CHO1-HY 25°C /65% 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.: NR821301-03 Page : 11 of 108
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2.2 The Worst Test Modes and Channel Details
Conducted /
Test item Radiated Configuration SF Voltage | Temperature R TEE G S
test (MHz)
measurement
Vnom=3.3V,| Thom=20°C
EIRP Conducted Vmin=1.8V | Tmin=- 40°C
Vmax=3.5V | Tmax=85°C
Power Spectral Density Conducted Vnom=3.3V | Tnom=20°C
LoRa 125 kHz 12 916.5/922/927.7
Emission Bandwidth Conducted LoRa 250 kHz 7 Vnom=3.3V | Thom=20°C T 916.5/922.2 /927.6
FSK 50kbps - |Vnom=3.3V, | Tnom=20°C, 916/922/927.8
Operating Frequencies Conducted Vmin=1.8V, | Tmin=- 40°C,
Vmax=3.5V | Tmax=85°C
Transr_nltter Spurious Radiated Vnom=3.3V | Thom=20°C
Emissions
LoRa 125 kHz 12 916.5/922 /927.7
Receiver Spurious Radiated LoRa250kHz | 7 |Vnom=33V| Tnom=20°C | RX | 916.5/922.2/927.6
Emissions < 30 MHz
FSK 50kbps - 916 /922 /927.8
Transmitter Unwanted LoRa125kHz | 12 916.5/927.7
Emissions ;n the Spurious | Radiated LoRa 250 kHz 7 Vvnom=3.3V | Tnom=20°C X 916.5/927.6
H ote!
Domain FSK 50kbps | - 916/927.8
R ) Souri LoRa 125 kHz 12 922
eceiver Spurious )
Emissions E 30 MHz Radiated LoRa250kHz | 7 |Vnom=3.3V| Tnom=20°C | RX 95225

FSK 50kbps

NOTE:

special condition23”

1. The EUT was pretested with 3 orientations placed on the table for the radiated emission measurement — X, Y, and
Z-plane. The Y-plane result was found as the worst case and was shown in this report.
2. This Test specification is from “NEW ZEALAND https://www.gazette.govt.nz/notice/id/2017-go4089

Report No.: NR821301-03
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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

‘ y Hp Spectrum
Power Meter —‘ EUT | Analyzer

Report No.: NR821301-03 Page : 13 of 108
Report Version: Rev. 01
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3.1.4 Test Result of EIRP

LoRa 125 kHz / SF:12

Condition Fregeuncy (MHz) EIRP Power (dBm) EIRP Limit (dBm)
TromVnom 916.5 17.42 30
TrinVmax 916.5 18.26 30
TminVmin 916.5 13.14 30
TmaxVmax 916.5 17.05 30
TmaxVmin 916.5 10.54 30
TromVnom 922 17.29 30
TminVimax 922 17.99 30
TminVimin 922 12.92 30
TmaxVmax 922 17.00 30
TmaxVmin 922 10.61 30
TromVnom 927.7 17.19 30
TminVmax 927.7 17.84 30
T minVimin 927.7 12.83 30
TmaxVmax 927.7 16.83 30
TinaxVimin 927.7 10.54 30

LoRa 250 kHz / SF:7

Condition Fregeuncy (MHz) EIRP Power (dBm) EIRP Limit (dBm)
ThomVnom 916.5 17.34 30
T minVmax 916.5 17.78 30
TminVimin 916.5 12.66 30
TmaxVmax 916.5 17.04 30
TmaxVmin 916.5 10.53 30
ThomVnom 922 17.22 30
T minVmax 922 17.68 30
TminVimin 922 12.61 30
T maxVmax 922 16.89 30
TimaxVmin 922 10.50 30
TromVnom 927.6 17.20 30
T minVmax 927.6 17.64 30
TminVmin 927.6 12.63 30
T maxVmax 927.6 16.90 30
T maxVmin 927.6 10.61 30

Report No.: NR821301-03
Report Version: Rev. 01
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FSK 50kbps

Condition Fregeuncy (MHz) EIRP Power (dBm) EIRP Limit (dBm)
ThomYnom 916 15.69 30
TminVimax 916 15.96 30
TminVimin 916 10.84 30
TrmaxVmax 916 15.36 30
TinaxVamin 916 8.85 30
ThomVnom 922 15.67 30
T minVmax 922 15.92 30
TrminVmin 922 10.22 30
T maxVmax 922 15.34 30
TmaxVmin 922 8.95 30
ThomVnom 927.8 15.65 30
T minVmax 927.8 15.95 30
TminVmin 927.8 10.94 30
T maxVmax 927.8 15.32 30
TmaxVmin 927.8 9.03 30

Report No.: NR821301-03
Report Version: Rev. 01

Page : 15 of 108




Infernational
Certification
Corp.

3.1.5 Test Result of Power Density

LoRa 125 kHz / SF:12

. EIRP Power Density EIRP Limit
Modulation Mode Fregeuncy (MHz) (dBm/3kHz) (dBm/3kHz)
LoRa 916.5 3.36 14
LoRa 922 3.82 14
LoRa 927.7 3.03 14
LoRa 250 kHz / SF:7
. EIRP Power Density EIRP Limit
Modulation Mode Fregeuncy (MHz) (dBm/3kHz) (dBm/3kHz)
LoRa 916.5 0.14 14
LoRa 922 0.41 14
LoRa 927.6 -0.25 14
FSK 50kbps
. EIRP Power Density EIRP Limit
Modulation Mode Fregeuncy (MHz) (dBm/3kHz) (dBm/3kHz)
FSK 50kbps 916 13.00 14
FSK 50kbps 922 12.97 14
FSK 50kbps 927.8 12.97 14

Report No.: NR821301-03
Report Version: Rev. 01

Page : 16 of 108




Infernational
Certification
Corp.

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
(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-go694 Table 2”

Restricted Band Emissions Limit

Note 2:

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
88~216 150 435 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

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.: NR821301-03
Report Version: Rev. 01
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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\/\%
Radio Absorbing Material <
<
<
<
m
= | Jv:,':.%
|
Ml
Cl ‘ NIRS
Antenna IIII é
Ll 2 @
Above 1 GHz
Semi Anechoic Chamber
g\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\é
Radio Absorbing Material —.. >
> o <
S s
>
§ m 4 J1 ":I%
i ¥
< || S |
<]
S =
5 M LS IEE
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3.2.4 Transmitter Spurious Emissions (S 30MHz)
LoRa 125 kHz

Modulation Mode LoRa Test Freq. (MHz) 916.5
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~30M| TX
50 1
40 2
3
30
20
10
00.009 3. 5. T. 9. 1. 13. 15. 17. 19, 21. 23. 25. 21. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin Factor Reading
value
MHz dBuV/m dBuV/m dB dB dBuV
1 6.32 44,87 59.e0 -14.13 19.95 24,92
2 13.68 39.96 59.00 -19.84 20.99 18.97
3 23.98 34.13 59.80 -24.87 22.00 12.13

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

Report No.: NR821301-03 Page : 19 of 108
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Modulation Mode LoRa Test Freq. (MHz) 922
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~30M_TX
50 1
40
3
30
20
10
00.009 3. 5. T. 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 6.68 44,95 59.80 -14.85 19.99 24.96
2 13.84 39.32 59.00 -19.68 21.02 18.30
3 25.97 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.: NR821301-03
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Modulation Mode LoRa Test Freq. (MHz) 927.7
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~30M_TX
50 1
2
40 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 6.39 44.96 59.00 -14.e4 19.96 25.00
2 13.35 39.65 59.00 -19.35 20.94 18.71
3 23.35 34.85 59.80 -24.15 21.97 12.88

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

Report No.: NR821301-03
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LoRa 250 kHz

Modulation Mode LoRa Test Freq. (MHz) 916.5
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~I0M| TX
50 1
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 6.51 44.84 59.e0 -14.16 19.97 24.87
2 13.34 39.98 59.00 -19.82 20.94 19.04
3 23.69 34.00 59.80 -25.80 21.99 12.01

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

Report No.: NR821301-03
Report Version: Rev. 01
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Modulation Mode LoRa Test Freq. (MHz) 922
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~30M_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 6.36 44,85 59.e0 -14.15 19.95 24.90
2 13.35 39.65 59.00 -19.35 20.94 18.71
3 25.36 34.29 59.80 -24.71 22.05 12.24

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

Report No.: NR821301-03
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Modulation Mode LoRa Test Freq. (MHz) 927.6
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~30M_TX
50 1
2
40 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 6.13 44,99 59.00 -14.18 19.93 24.97
2 13.32 39.41 59.00 -19.59 20.94 18.47
3 23.47 34.69 59.80 -24.31 21.98 12.71

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

Report No.: NR821301-03
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FSK 50kbps
Modulation Mode FSK Test Freq. (MHz) 916
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~I0M| TX
50
1
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 6.78 44.56 59.00 -14.44 208.01 24,55
2 13.54 39.99 59.00 -19.e1 20.97 19.02
3 23.32 34.21 59.80 -24.79 21.97 12.24

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

Report No.: NR821301-03 Page : 25 of 108
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Modulation Mode FSK Test Freq. (MHz) 922
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~30M_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 6.24 44.97 59.e0 -14.83 19.94 25.03
2 13.36 39.65 59.00 -19.35 20.94 18.71
3 23.26 34.55 59.80 -24.45 21.97 12.58

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

Report No.: NR821301-03
Report Version: Rev. 01
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Modulation Mode FSK Test Freq. (MHz) 927.8
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268 |9K~30M_TX
50 1
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 6.36 44.97 59.e0 -14.83 19.95 25.02
2 13.98 38.65 59.00 -20.35 21.04 17.61
3 23.65 34.39 59.80 -24.61 21.99 12.48

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

Report No.: NR821301-03
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3.2.5 Transmitter Spurious Emissions (Below 1GHz)
LoRa 125 kHz

Modulation Mode LoRa Test Freq. (MHz) 916.5

Polarization Horizontal

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40 ; 2 3 1 5 6
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 141.85 31.52 43.58 -11.98 48.08 -8.56 Peak --- ---
2 232.96 34.25 46.80 -11.75 44,33 -10.68 Peak --- ---
3 297.85 36.24 46.80 -9.76 44.09 -7.85 Peak - -
4 384.85 36.24 46.88 -9.76 41.60 -5.36 Peak --- ---
5 677.52 33.24 46.00 -12.76 32.76 8.48 Peak - -
6 960.80 34.52 46.80 -11.48 29.93 4.59 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).
Report No.: NR821301-03 Page : 28 of 108
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Modulation Mode LoRa Test Freq. (MHz) 916.5

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
1 2 34
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 232.78 31.52 46.80 -14.48 41.62 -18.18 Peak --- ---
2 298.74 31.59 46.80 -14.41 39.42 -7.83 Peak --- ---
3 375.52 31.28 46.00 -14.72 36.94 -5.66 Peak - ---
4 385.54 34.52 46.80 -11.48 39.86 -5.34  Peak --- ---
5 449,14 35.41 46.09 -18.59 39.34 -3.93 Peak ——- ---
6 960.88 35.85 46.80 -10.15 31.26 4.59 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).
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Modulation Mode LoRa Test Freq. (MHz) 922

Polarization Horizontal

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40—' 3
1 2 ' 5 6
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 145.32 31.85 43.58 -11.65 48.27 -8.42 Peak --- ---
2 232,47 34.58 46.80 -11.42 44,79 -18.12 Peak --- ---
3 299.58 36.75 46.80 -9.25 44.56 -7.81 Peak - -
4 384.21 35.45 46.80 -18.55 48.83 -5.38 Peak --- ---
5 676.24 33.24 46.00 -12.76  32.80 8.44  Peak - -
6 960.80 34.28 46.80 -11.72 29.69 4.59 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).
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Modulation Mode LoRa Test Freq. (MHz) 922

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40—' 5
6
1 P 34
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 232.47 31.52 46.80 -14.48 41.64 -18.12 Peak --- ---
2 299.41 31.21 46.80 -14.79 39.82 -7.81 Peak --- ---
3 374,59 32.52 46.00 -13.48 38.21 -5.69 Peak - ---
4 384.69 33.99 46.80 -12.01 39.35 -5.36 Peak --- ---
5 449,52 36.21 46.08 -9.79 48.13 -3.92 Peak ——- ---
6 960.88 35.14 46.80 -10.86 38.55 4.59 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).
Report No.: NR821301-03 Page : 31 of 108
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Modulation Mode LoRa Test Freq. (MHz) 927.7

Polarization Horizontal

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
1
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 144,35 31.88 43.58 -12.42 39.54 -8.46 Peak --- ---
2 231.68 33.99 46.80 -12.01 44.18 -18.19 Peak --- ---
3 308.86 35.55 46.00 -18.45 43,35 -7.88  Peak - ---
4 384.35 35.74 46.80 -19.26 41.12 -5.38 Peak --- ---
5 674.29 33.47 46.08 -12.53 33.86 .41 Peak ——- ---
6 960.80 34.17 46.80 -11.83 29.58 4.59 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).
Report No.: NR821301-03 Page : 32 of 108

Report Version: Rev. 01



Infernational
Certification
Corp.

Modulation Mode LoRa Test Freq. (MHz) 927.7

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40—'
5 6
4
1 3
30 2
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 232.22 31.83 46.80 -14.97 41.17 -18.14  Peak --- ---
2 299.65% 38.17 46.80 -15.83 37.98 -7.81 Peak --- ---
3 374.65 30.91 46.00 -15.89 36.60 -5.69 Peak - -
4 384.35 33.04 46.80 -12.96 38.42 -5.38 Peak --- ---
5 449.57 35.31 46.00 -18.69 39.23 -3.92 Peak - -
6 960.88 35.21 46.80 -108.79 38.62 4.59 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).
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LoRa 250 kHz

Modulation Mode LoRa Test Freq. (MHz) 916.5

Polarization Horizontal

Level (dBuV/m}

90
20
70
60
FCC|CLASS-B
50
40—
5 3 4 : 5
1
30
20
10
%50 100, 200. 300. 400. 500. 600. 700. 200. 900. 1000
Freguency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 144.24 38.75 43.58 -12.75 39.21 -8.46 Peak --- ---
2 231.98 34.85 46.08 -11.15 45.81 -18.1e Peak --- ---
3 299.41 36.28 46.88 -9.72 44,89 -7.81 Peak --- ---
4 384.67 36.41 46.88 -9.59 41.77 -5.36 Peak --- ---
5 678.54 33.78 46.08 -12.22 33.28 B8.58 Peak --- ---
6 9608.88 33.96 46.80 -12.04  29.37 4.59 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).
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Modulation Mode LoRa Test Freq. (MHz) 916.5

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
1 7 34
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 232.74 31.85 46.80 -14.15 41.95 -18.18 Peak --- ---
2 299.89 38.85 46.80 -15.15 38.65 -7.88 Peak --- ---
3 375.14 31.58 46.00 -14.42 37.25 -5.67 Peak - ---
4 385.24 34.51 46.808 -11.49 39.85 -5.34  Peak --- ---
5 450.58 35.85 46.09 -18.15 39.74 -3.89 Peak ——- ---
6 960.88 35.58 46.80 -10.42 38.99 4.59 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).
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Modulation Mode LoRa Test Freq. (MHz) 922.2

Polarization Horizontal

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40—'
1 2 3 4 5 6
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 144,85 32.55 43.58 -18.95 41.81 -8.46 Peak --- ---
2 232.74 35.21 46.80 -18.79 45.31 -10.189 Peak --- ---
3 308.25 36.88 46.00 -9.12 44,67 -7.79 Peak - ---
4 385.44 36.21 46.88 -9.79 41.55 -5.34  Peak --- ---
5 666.88 33.96 46.00 -12.04 33.70 8.26 Peak ——- ---
6 960.80 34.85 46.80 -11.15 38.26 4.59 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).
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Modulation Mode LoRa Test Freq. (MHz) 922.2

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40—' 5
6
13 3t
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 234,52 31.85 46.80 -14.15 41.81 -9.96 Peak --- ---
2 298.52 38.77 46.80 -15.23 38.60 -7.83 Peak --- ---
3 375.85 31.85 46.00 -14.15 37.50 -5.65 Peak - -
4 389.21 33.96 46.80 -12.84  39.28 -5.32 Peak --- ---
5 451.21 36.22 46.00 -9.78 48.18 -3.88 Peak - -
6 960.88 35.21 46.80 -108.79 38.62 4.59 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).
Report No.: NR821301-03 Page : 37 of 108

Report Version: Rev. 01



Infernational
Certification
Corp.

Modulation Mode LoRa Test Freq. (MHz) 927.6

Polarization Horizontal

Level {(dBuV/m}

a0
a0
70
&0
FCC|CLASS-B
50
40—'
2 3 3 5 B
1
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 144.43 38.81 43.58 -12.69 39.27 -8.46 Peak --- ---
2 232.87 33.390 46.80 -12.79 43.39 -10.69 Peak --- ---
3 299.26 34.59 46.00 -11.41 42.480 -7.81 Peak - -
4 388.29 35.83 46.80 -19.17 41.16 -5.33 Peak --- ---
5 677.25 32.69 46.00 -13.31 32.21 8.48 Peak - -
6 960.88 33.81 46.80 -12.19 29.22 4.59 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).
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Modulation Mode LoRa Test Freq. (MHz) 927.6

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
1 7 f
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 233.31 31.86 46.80 -14.94 41.12 -18.86 Peak --- ---
2 299.65% 308.54 46.80 -15.46 38.35 -7.81 Peak --- ---
3 377.35 31.36 46.00 -14.64 36.98 -5.62 Peak - ---
4 385.27 33.22 46.88 -12.78 38.56 -5.34  Peak --- ---
5 450,27 35.98 46.00 -18.82 39.87 -3.89 Peak ——- ---
6 960.88 35.62 46.80 -10.38 31.83 4.59 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).
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FSK 50kbps
Modulation Mode FSK Test Freq. (MHz) 916
Polarization Horizontal
90 Level (dBuV/m}
80
70
60
FCC|/CLASS-B
50
40—
2 B 4 . 5
1
30
20
10
%30 100, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Freguency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 142.24 38.89 43.58 -12.61 39.45 -8.56 Peak --- ---
2 234,51 35.21 46.08 -18.79  45.17 -9.96 Peak --- ---
3 383.27 35.45 46.80 -18.55 43.17 -7.72 Peak --- ---
4 385.32 36.52 46.80 -9.48 41.86 -5.34  Peak --- ---
5 677.21 32.87 46.08 -13.13 32.48 8.47  Peak --- ---
6 960.20 33.44 54.808 -20.56 28.85 4.59 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).
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Modulation Mode FSK Test Freq. (MHz) 916

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40—' 5
6
1 2 4
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 232.47 31.47 46.80 -14.53 41.59 -18.12 Peak --- ---
2 380.21 308.88 46.80 -15.12 38.68 -7.88 Peak --- ---
3 375.25 30.74 46.00 -15.26 36.41 -5.67 Peak - -
4 385.24 33.75 46.88 -12.25 39.89 -5.34  Peak --- ---
5 449.54 36.36 46.00 -9.64 48.28 -3.92 Peak - -
6 960.88 34.89 46.80 -11.11 38.30 4.59 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).
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Modulation Mode FSK Test Freq. (MHz) 922

Polarization Horizontal

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40 2 3 4 5 B
1
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 144.21 38.89 43.58 -12.61 39.35 -8.46 Peak --- ---
2 232.74 35.21 46.80 -18.79 45.31 -10.189 Peak --- ---
3 391.21 34.86 46.00 -11.14 42.64 -7.78 Peak - -
4 385.280 36.25 46.88 -9.75 41.59 -5.34  Peak --- ---
5 677.21 33.28 46.00 -12.72 32.81 8.47 Peak - -
6 960.80 34.52 46.80 -11.48 29.93 4.59 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).
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Modulation Mode FSK Test Freq. (MHz) 922

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40—' 5
4 5]
1 2 3
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 233.24 38.85 46.80 -15.15 48.91 -18.86 Peak --- ---
2 299.54 38.57 46.80 -15.43 38.38 -7.81 Peak --- ---
3 374.24 31.21 46.08 -14.79 36.91 -5.78  Peak - ---
4 385.24 34.24 46.88 -11.76 39.58 -5.34  Peak --- ---
5 451.21 35.96 46.09 -18.84 39.84 -3.88 Peak ——- ---
6 960.80 34.78 46.80 -11.22 38.19 4.59 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).
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Modulation Mode FSK Test Freq. (MHz) 927.8

Polarization Horizontal

Level {(dBuV/m}

a0
a0
70
&0
FCC|/CLASS-B
50
40 2 3 < 5 g
1
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 144.29 38.97 43.58 -12.53 39.43 -8.46 Peak --- ---
2 232,65 34.41 46.80 -11.59 44,52 -18.11 Peak --- ---
3 299,53 35.54 46.00 -18.46 43,35 -7.81 Peak - ---
4 384.26 35.74 46.80 -18.26 41.12 -5.38 Peak --- ---
5 676.59 32.73 46.00 -13.27 32.27 .46  Peak ——- ---
6 9608.8@ 33.77 46.80 -12.23 29.18 4.59 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).
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Modulation Mode FSK Test Freq. (MHz) 927.8

Polarization Vertical

Level {(dBuV/m}

a0
a0
70
&0
FCC|CLASS-B
50
40 3 i . 5
30 1 2
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 200. 1000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 232.73 28.24 46.80 -17.76 38.34 -18.18 Peak --- ---
2 298.69 29.85 46.80 -16.15 37.68 -7.83 Peak --- ---
3 384.95 34.70 46.00 -11.30 40.09 -5.39 Peak - -
4 451.95 35.27 46.80 -18.73 39.13 -3.86 Peak --- ---
5 612.00 30.86 46.00 -15.14 31.30 -8.44 Peak - -
6 960.80 34.790 46.80 -11.30 38.11 4.59 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).
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3.2.6 Transmitter Spurious Emissions (Above 1GHz)
LoRa 125 kHz

Modulation Mode LoRa Test Freq. (MHz) 916.5

Polarization Horizontal

Level (dBuV/m)

a0
80
FCLC CLASS-B
70
60
ECC CLASS-B (AVG)
50 2
40
30
20
10
G1{JUU 2000. 3000. 4000. 5000. G000. T000. 8000. 9000. 10000
Freguency (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 3666.8@ 37.44 54.80 -16.56  37.15 8.29  Average 287 16
2 3666.080 44.74 74.80 -29.26 44.45 8.29 Peak 287 16
3 7332.8@0 48.74 54.80 -13.26 31.98 8.76  Average 21@ 56
a4 7332.88 49.74 7T4.80 -24.26 48.98 8.76  Peak 21@ 56
5 8248.50 44.65 54.80 -9.35 35.52 9.13  Average 199 31
6 §248.50 52.84 74.80 -21.16 43.71 9.13 Peak 199 31

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) 916.5

Polarization Vertical

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
ECC CLASS-B (AVG)
50 I
2
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3666.08 36.78 54.80 -17.22 36.49 8.29  Average 381 351
2 3bbb.0B 43.89 74.80 -30.11 43.60 8.29 Peak 3@1 351
3 7332.88 39,22 54.80 -14.78 38.46 8.76  Average 288 358
4 7332.00 50.18 74.00 -23.98 41.34 8.76 Peak 288 358
5 §248.50 43.21 54.80 -18.79 34.08 9.13  Average 284 14
6 8248.58 52.91 74.80 -21.99 42.88 9.13  Peak 284 14

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) 922

Polarization Horizontal

Level {(dBuV/m}

a0

a0
FCC CLASS-B

70

&0
r FEC CLASS-B (AVG)

2 ]
40

30

20

10

1000 2000, 3000. 4000. 5000. 6000. 7000, 8000. 9000. 10000
Fregquency (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 3688.80 37.18 54.80 -16.82 36.91 8.27  Average 284 16
2 3688.8@ 43.98 74.00 -39.82 43.71 .27 Peak 284 16
3 7376.8@ 41.48 54.80 -12.68  32.80 8.60  Average 220 51
4 7376.8@ 52.08 74.80 -22.08 43.49 8.60 Peak 220 51
5 §298.80 42.57 54.80 -11.43 33.42 9.15 Average 215 42
6 8298.80 52.14 74.80 -21.86 42.99 9.15 Peak 215 42

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) 922

Polarization Vertical

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
P FCC CLASS-B (AVG)
50
2 g
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3688.08 35.48 54.80 -18.60  35.13 8.27  Average 284 318

2 3688.08 43.14 74,00 -30.86 42.87 8.27 Peak 284  31e

3 7376.8@ 41,57 54.88 -12.43  32.97 8.60  Average 279 211

4 7376.08 51.58 74.80 -22.42 42.98 85.68 Peak 279 211

5 §298.80 41.54 54.80 -12.46  32.39 9.15 Average 286 13

6 8298.08 51.78 74.80 -22.30 42.55 9.15 Peak 286 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) 927.7

Polarization Horizontal

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
P FCC CLASS-B (AVG)
i O
50 2
=
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 371e.88 37.19 54.80 -16.81 36.88 8.31  Average 263 13

2 371e.88 44.47 74.80 -29.53 4416 8.31 Peak 263 13

3 7421.68 41.48 54.80 -12.68  32.89 8.51 Average 220 45

4 7421.68 51.73 74.80 -22.27 43.22 8.51 Peak 228 45

5 §349.30 41.33 54.80 -12.67 32.26 9.87 Average 208 42

6 8349.38 51.87 74.80 -22.93 42.00 9.87 Peak 208 42

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) 927.7

Polarization Vertical

Level {(dBuV/m}

a0

a0
FCC CLASS-B

70

&0
FCC CLASS-B (AVG)
1]

[

40

30

20

10

1000 2000, 3000. 4000. 5000. 6000. 7000, 8000. 9000. 10000
Fregquency (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 3718.80 35.86 54.80 -18.14  35.55 8.31  Average 311 315
2 371@.88 43.47 74.80 -38.53 43.16 8.31 Peak 311 315
3 7421.68 41.76 54.80 -12.24  33.25 8.51 Average 265 256
4 7421.68 58.62 74.80 -23.38 42.11 8.51 Peak 265 256
5 §349.30 4@.63 54.80 -13.37 31.56 9.87 Average 271 11
6 8349.30 50.52 74.80 -23.48 41.45 9.87 Peak 271 11

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) 916.5

Polarization Horizontal

Level (dBuV/m}

ag
80
FCL CLASS-B
70
&0
FCC CLASS-B (AVG)
50 2
40
30
20
10
01000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Freguency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3666.8@ 36.41 54.80 -17.59 36.12 8.29 Average 282 23
2 3666.8@ 44,14 74.80 -29.86  43.85 8.29 Peak 282 23
3 7332.80 408.52 54.80 -13.48 31.76 8.76  Average 212 49
4 7332.8@ 51.15 74.80 -22.85 42.39 8.76 Peak 212 49
5 g§248.50 42.86 54.80 -11.14 33.73 9.13  Average 2@9 32
6 8248.58 53.08 74.80 -28.92 43.95 9.13 Peak 289 32

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) 916.5

Polarization Vertical

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
ECC CLASS-B (AVG)
50 I
2
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3666.08 34.85 54.80 -19.15 34.56 8.29  Average 315 342
2 3bbb.0B 43.52 74,80 -30.48 43.23 8.29 Peak 315 342
3 7332.88 38.79 54.60 -15.30 29.94 8.76  Average 298 348
4 7332.08 58.24 74.80 -23.76 41.48 8.76 Peak 298 348
5 §248.50 41.17 54.e9 -12.83 32.84 9.13  Average 281 14
6 8248.58 51.66 74.80 -22.34 42.53 9.13  Peak 281 14

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).

Report No.: NR821301-03 Page : 53 of 108
Report Version: Rev. 01



Infernational
Certification
Corp.

Modulation Mode LoRa Test Freq. (MHz) 922.2

Polarization Horizontal

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
) FCC CLASS-B (AVG)
& T
50
2 g
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3688.08 35.44 54.80 -18.56  35.17 8.27  Average 283 17

2 3688.08 42.19 74,80 -31.99 41.83 8.27 Peak 283 17

3 7376.88 39,44 54,60 -14.56 38.84 8.60  Average 21@ 42

4 7376.08 51.84 74.80 -22.96 42.44 85.68 Peak 218@ 42

5 §298.00 40.75 54.80 -13.25 31.60 9.15 Average 211 45

6 8298.08 51.42 74.80 -22.58 42.27 9.15 Peak 211 45

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) 922.2

Polarization Vertical

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
FCC CLASS-B (AVG)
rig L)
50
2 [«
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3688.08 33.48 54.80 -20.52 33.21 8.27  Average 281 31e
2 3688.0@ 42.57 74.80 -31.43 42.309 8.27 Peak 281 31e
3 7376.8@ 39,45 54.80 -14.55 38.85 8.60  Average 286 211
4 7376.08 58.84 74.80 -23.16 42.24 85.68 Peak 286 211
5 §298.8@ 39.51 54.80 -14.49 38.36 9.15 Average 284 12
6 §298.08 51.14 74.80 -22.86 41.99 9.15 Peak 284 12

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) 927.6

Polarization Horizontal

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
FEC CLASS-B (AVG)
Fiy
50
2 g
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 371@.48 35.41 54.88 -18.59 35.18 8.31  Average 287 17

2 371@.48 42.29 74,80 -31.71 41.98 8.31 Peak 287 17

3 7428.88 39,53 54.80 -14.47 31.82 8.51 Average 21@ 42

4 7428.88 58.79 74.80 -23.21 42.28 8.51 Peak 218@ 42

5 g§348.40 40.79 54.80 -13.38 31.63 9.87 Average 213 48

6 8348.48 51.71 74.80 -22.29 42,64 9.87 Peak 213 48

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) 927.6

Polarization Vertical

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
) FEC CLASS-B (AVG)
=
50
2 H
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3718.48 33.47 54.80 -20.53 33.16 8.31  Average 284 382
2 3718.48 42.64 74,80 -31.36 42.33 8.31 Peak 284 302
3 7428.88 39.79 54.80 -14.21 31.28 8.51 Average 286 288
4 7428.88 58.98 74.80 -23.82 42.47 8.51 Peak 286 208
5 §348.40 39.64 54.80 -14.36 38.57 9.87 Average 296 28
6 8348.48 51.82 74.80 -22.18 42.75 9.87 Peak 296 28

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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FSK 50kbps
Modulation Mode FSK Test Freq. (MHz) 916
Polarization Horizontal
90 Level (dBuV/m}
80
FCL CLASS-B
70
&0
BCC CLASS-B [AVG)
Fin
>0 2
40
30
20
10
01000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Freguency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3eed.@@ 37.71 54.80 -16.29  37.42 8.29 Average 291 12
2 3oed.e@ 44.47 74.80 -29.53 44,18 8.29 Peak 291 12
3 7328.80 41.42 54.80 -12.58 32.65 8.77 Average 223 58
4 7328.8@ 50.88 74.80 -23.28 42.03 8.77 Peak 223 58
5 g244.8@ 45.54 54.880 -8.46 36.38 9.16  Average 217 29
6 g8244.8@8 53.84 74.80 -20.16 44.68 9.16 Peak 217 29

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 FSK Test Freq. (MHz) 916

Polarization Vertical

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
RCC CLASS-B (AVG)
ri
50
2
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3664.88 36.85 54.80 -17.15 36.56 8.29  Average 299 331
2 3664.08 43.95 74.80 -30.85 43.66 8.29 Peak 299 331
3 7328.8@ 39.75 54.80 -14.25 38.98 8.77  Average 3@l 348
4 7328.08 58.75 74.80 -23.25 41.98 8.77 Peak 381 348
5 g§244.80 43.68 54.80 -18.32 34.52 9.16 Average 287 18
6 g244.88 52.47 74.80 -21.53 43.31 9.16 Peak 287 18

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 FSK Test Freq. (MHz) 922

Polarization Horizontal

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
FCC CLASS-B (AVG)
Fiy
50
2 [
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3688.08 37.85 54.80 -16.15 37.58 8.27  Average 278 15

2 3688.08 43.80 74.00 -30.20 43.53 8.27 Peak 278 15

3 7376.88 41.44 54.68 -12.56 32.84 8.60  Average 211 58

4 7376.08 58.84 74.80 -23.16 42.24 85.68 Peak 211 58

5 §298.80 43.41 54.80 -18.59 34.26 9.15 Average 215 45

6 8298.8@ 51.87 74.80 -22.13 42.72 9.15 Peak 215 45

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 FSK Test Freq. (MHz) 922

Polarization Vertical

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
) FCC CLASS-B (AVG)
=
50
2 g
40
30
20
10
01000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3688.08 35.47 54.80 -18.53  35.20 8.27  Average 284 321
2 3688.08 42.89 74.80 -31.11 42.82 8.27 Peak 284 321
3 7376.88 41.24 54.88 -12.76 32.84 8.60  Average 285  21e
4 7376.08 51.24 74.80 -22.76 42.64 85.68 Peak 285 218
5 §298.00 42.14 54.80 -11.86 32.99 9.15 Average 277 28
6 8298.88 51.74 74.80 -22.26 42.59 9.15 Peak 277 28

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 FSK Test Freq. (MHz) 927.8

Polarization Horizontal

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
P FCC CLASS-B (AVG)
50
2 g
40
30
20
10
0100{] 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3711.28 38.87 54.80 -15.93 37.76 8.31  Average 283 12

2 3711.28 43.86 74.80 -30.14 43.55 8.31 Peak 283 12

3 7422.48 41,39 54.88 -12.61 32.88 8.51 Average 212 a4

4 7422.48 51.86 74.80 -22.14 43.35 8.51 Peak 212 44

5 g§350.20 41.41 54.80 -12.59 32.33 9.88 Average 21@ 41

6 8358.280 51.36 74.80 -22.64 42.28 9.88 Peak 21@ 41

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 FSK Test Freq. (MHz) 927.8

Polarization Vertical

Level {(dBuV/m}

a0
80
FCL CLASS-B
70
&0
i FEC CLASS-B (AVG)
=
50
2 g
40
30
20
10
01000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Fregquency (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 3711.28 36.33 54.80 -17.67  36.02 8.31  Average 281 386

2 3711.28 43.96 74.80 -30.94 42.75 8.31 Peak 281 386

3 7422.48 41,46 54.88 -12.54  32.95 8.51 Average 288 211

4 7422.48 51.24 74,80 -22.76 42.73 8.51 Peak 288 211

5 g§350.20 42.37 54.80 -11.63  33.29 9.88 Average 288 25

6 8358.280 51.95 74.80 -22.85 42.87 9.88 Peak 288 25

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 condition23”

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

VVVVVVWVWYVVVVWWVVVVVWVVVV

Radio Absorbing Material <

JAVAVAVAY

Variabl

VAVAVAAAYVAVAVVAVAVAVAVAV)V]
AN

]
.
Antenna III <
| § |
3.3.4 Test Results
Center Measured o
L
Mode Frequency Frequency Meas(léréag])Level d':'t
(MHz) (MHz) (dBm)
914.95 -49.291 -49
916.5
928.05 -54.264 -33
LoRa 125 kHz
914.95 -54.722 -49
927.7
928.275 -33.821 -33
914.95 -49.398 -49
916.5
928.05 -54.937 -33
LoRa 250 kHz
914.95 -55.047 -49
927.6
928.05 -33.760 -33
914.95 -49.442 -49
910 928.05 55.171 33
FSK 50kbps . I )
914.95 -55.031 -49
927.8
928.05 -33.420 -33
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LoRa 125 kHz
Channel: 916.5 MHz

880~915 MHz

BN Agilent Spectrum Analyzer - Swept SA
RL RE_ [500Q DC |

A\ALIGN AUTO/NO RF [ 11:45:04 Al
Avg Type: RMS TRA(
v

SENSE:INT|

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

Mkr1 914.950 MHz
EggBidiv EZ??S.?&'%?JB Band Power -49.291 dBm

1
s |

=
Tracel/Detector

Select Trace’

MKR| MODE TRC| SCL x FUNCTION

Y
A N [1[f]  910MHz[ -68.630dBm
a1 [ r ]

FUNCTION WIDTH

U‘

m
I v

—SoWRNOM AW

oy

=
@
o]

Clear Write

Trace Average

Max Hold

Min Hold

View Blank
View

More
10f3

928~1000 MHz

Fﬁ Agilent Spectrum Analyzer - Swept SA

(==

ALIGN AUTO
Avg Type: RMS

RL RF 500 DC SENSE:INT) 02:04:26 PM

PNO: Wide ) Trig: Free Run
IFGain:High #Atten: 0 dB

Ref Offset 40.62 dB
Ref 20.62 dBm

TracelDetector

Select Trace.

|_n
—

Clear Write

Trace Average

Max Hold

Min Hold

FUNCTION VALUE =

m

A kb

View Blank.
View

More
10f3

Report No.: NR821301-03
Report Version: Rev. 01

Page : 65 of 108




N

Infernational
Certification
Corp.

Channel: 927.7 MHz

880~915 MHz

ri Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO | 02:09:51 PMJun 13,2018

Avg Type: RMS

y Trig: Free Run

PNO: Wide (y
" #Atten: 0 dB

IFGain:High

Mkr1 914.950 MH=

A e Band Power -54.722 dBm

Ref 20.38 dBm

MKR| MODE TRC FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

SCL| X b

m

== |

TracelDetector

Select Trace

=
v
—

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank’
View

More
10f3

928~1000 MHz

[/l ALTGN AUTO/NO RF [ 12:06:19 PMMa
Avg Type: RMS

SENSE:INT)

0Q DC |

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

Ref Offset 40.62 dB
Ref 20.62 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

X ¥i
U N [1[f] 928.275 MHz -43.553 dBm
2 | I I I R A

|

m

=N
Trace/Detector

Select Trace

-
v

Clear Write
e |

Trace Average

MaxHold

Min Hold

|

View Blank’
View

More
10f3
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LoRa 250 kHz
Channel: 916.5 MHz

880~915 MHz

SENSE:INT)

[/NALIGN AUTO/NORF [ 04:04:29

Avg Type: RMS TRA

===

Trace/Detector

PNO: Wide Ly Trig: Free Run

Ref Offset 40.62 dB

PNO: Wide Ly Trig: Free Run TY
IFGain:High #Atten: 0 dB Select Trace
P — Mkr1 914.950 MHz 1
Egggfdiv Ref 20.38 dBm Band Power -49.398 dBm{jE—
ol ]
Clear Write
e e
[ |
Max Hold
] |
Min Hold
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE |
4 N | 514950 MHz|  -58.308dBm| BandPower|  1000kHz] 49398 dEil |
2 -~ - ] -
3 . -] ViewBlank |
4 View
5 =
6 [
7
g More
10 10of3
11 M
Kl e »
MSG STATUS
928~1000 MHz
Fﬁ Agilent Spectrum Analyzer - Swept SA ==
RL RF 500 DC SENSE:INT] ALIGN AUTO 02:15:02 PMJun 13,2019
Avg Type: RMS TRACE TracelDetector

IFGain:High #Atten: 0 dB

Mkr1 928.050 MHz

Ref 20.62 dBm Band Power -54.937 dBm

Sy

MKR| MODE| TRC| SCL| X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =

m

Select Trace

=
v
—

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank.
View

More
10f3
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Channel: 927.6 MHz

880~915 MHz

==
Viewl/Blank

ri Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO

Avg Type: RMS

| 02:18:50 PM
TRACE

y Trig: Free Run

PNO: Wide (y
" #Atten: 0 dB

IFGain:High Trace On
(Update On,

Display On)

Mkr1 914.950 MHz

A e Band Power -55.047 dBm

Ref 20.38 dBm
View

(Update Off,
Display On)
| |
Blank

(Update Off,
Display Off)
e |

Background
(Update On,
Display Off)

FUNCTION

FUNCTION WIDTH FUNCTION VALUE =~

m

928~1000 MHz

(=R

[ SENSE:INT] \ALTGN AUTO/NO RF_| 04:08:00 PM May 08, 2019

Avg Type: RMS

Trig: Free Run

PNO: Wide )
" #Atten: 0 dB

IFGain:High

Select Markerb

Ref Offset 40.62 dB
Ref 20.62 dBm

=
o
=
| : I_‘
[

Deilta

Fixed?

Off

MKR| MODE| TRC| SCL| FUNCTION WIDTH

i FUNCTION

|

Properties»

=
=]
3|

10f2

o=y

I

|
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FSK 50kbps
Channel: 916 MHz

880~915 MHz

===

SENSE:INT) ALIGN AUTO

Avg Type: RMS - TracelDetector
PNO: Wide L, 1rig: FreeRun Y
IFGain:High #Atten: 0 dB Select Tmce.
Ref Offset 40.38 dB Mkr1 914.950 MHz 1
10 dBiaiy Ref 20.38 dBm Band Power -49.442 dBm{j —
og
e r & [ ]
B Clear Write
[ |
Trace Average
| | |
MaxHold
] |
Min Hold
MKR MODE TRC| SCL| X ¥i FUNCTION FUNCTION WIDTH FUNCTION VALUE -~
il N | 914950 MHz| __-58.504dBm| Band Power| _ 100.0 kHz| ETYTTYT | [e—
2 N - ] ] :
3 I R A B View Blank |
4 View
5
6 | B |
7
g More
10 10f3
11 ] Il
1 r
MSG STATUS

928~1000 MHz

Fﬁ Agilent Spectrum Analyzer - Swept SA ==

RL RF 500 OC SENSE:INT] ALIGN AUTO 02:23:51 PMJun 13,2019 ;
Avg Type: RMS TRAGE View/Blank

PNO: Wide (4 Trig: Free Run Tv
IFGain:High #Atten: 0 dB

Trace On

Mkr1 928.050 MHz (Update On,
T T  Mirismomu:

Display On)

sI
g—

(Update Off,
Display On)

Blank
(Update Off,
Display Off)

Background
(Update On,
Display Off)

Span 1.000 MHz
Sweep 8.000 ms {1001 pts)

MKR MODE TRC| SCL X ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALUE =
]
]
]
]
I -
]
]
]
]

1 ]

1 I B

MSG STATUS
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Channel: 927.8 MHz

880~915 MHz

ri Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO

Avg Type: RMS

| 02:28:55 PMJun 13, 2019

y Trig: Free Run

PNO: Wide (y
" #Atten: 0 dB

IFGain:High

Mkr1 914.950 MHz

A e Band Power -55.031 dBm

Ref 20.38 dBm

MKR| MODE TRC

SCL|

FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

S OWWE~NO A WR S

m

Sy

== |

TracelDetector

Select Trace’

1
| B e |

Clear Write
s |
Trace Average
e |
Max Hold
ExEmEmeEmE|
Min Hold

| e |

View Blank’
View

More
10f3

=
7]
]

928~1000 MHz

ri Agilent Spectrum Analyzer - Sw

ept SA
O DC

RL RF SENSE:INT] ALIGN AUTO

A\.'g= Type: RMS

[11:36:45 AM May21, 2019
TR

Trig: Free Run

PNO: Wide
™ #Atten: 0 dB

IFGain:High

Ref Offset 40.62 dB
Ref 20.62 dBm

Sweep 8.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH

C x Y MCT VALUE
| f | 928.050 MHz -47.857 dBm| Band Power |  100.0 kHz| -33.420d

o=y

=

[ [P ] |

Trace/Detector

Select Trace’
1
| |

Clear Write

Trace Average

Max Hold

Min Hold

View Blank’
View

More
10f3

=
7]
@
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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 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

916.5MHz / 910MHz~935MHz (down 30dBc)

916.5MHz / 30MHz~10GHz (down 30dBc)

Spectrum = Spectrum 2 ) 2
Ref Level 30,00 dém Offset 10.50 dB & RBW 100 kHz Ref Level 30.00 dBm Offset 10.50 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
MIL1] 15.94 dBm M1[1] 43.54 dBm)|
916.509560 MHz 6.954100 GHz|
20 dem P \‘B o m2[1] -49.46 dBm)| 20 dB i
L 4= b 915.000000 MHz| 1 15340 -
B i o 15040 o
i
0 di l
-10 dBn ! t o
02 -14.660 dBnr
-20 dBm - -10 dBm
-30 dBm
J L -20d
40 dam-
-30 dBm
E Mz
-60 dBm | | ‘ ‘ ) | -od
Start 910.0 MHz 32001 pts Stop 935.0 MHz
Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result |
M1 1 91650956 MHz 15.34 dBm
M2 1| 915.0 MHz -49.46 dBm
M3 1 528.0 MHz -53.00 dBm 32001 pts Stop 10.0 GHz
g
Spectrum = Spectrum 2 ) 2
Rref Level 30,00 dem  Offset 10,50 d6 & RBW 100 kHz Ref Level 30.00 dgm  Offset 10,50 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
MIL1] 15.25 dBm M1[1] ~43.95 dBm
922.003140 MHz 7.785950 GHz|
20 dem R " m2[1] -52.58 dBm)| 20 dB
OL 15,230 clear il 915.000000 MHzZ PR
10 dem D1 15250 dém
‘ 10d
0 di I
-10 dBm- | 1 od
D2 -14.750 dBnr | ‘
20 dm -10 dBm
[ l D2 -14.750 dBm
-30 dbm
J \ -20d
-40 dBm
-30 dBm
50 dBm M2
-60 dim . o -40d t
L ‘ ‘ 50 dB
Start 910.0 MHz 32001 pts Stop 935.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | -60 d
M1 1 922.00314 MHz 15.25 dBm
M2 1 915.0 MHz -52.58 dBm
M3 1 928.0 MHz -52.41 dBm Start 30.0 MHZ 32001 pts Stop 10.0 GHz
i i ]
J [ REEE ]

927.7MHz / 910MHz~935MHz (down 30dBc)

927.7MHz / 30MHz~10GHz (down 30dBc)

Spec b2 Spect 2 ® 2
Ref Level 30,00 dBm Offset 10.50 dB & RBW 100 kHz Ref Level 30.00 dBm Offset 10.50 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
mMi[1] 15.17 dBm Mi[1] -43.11 dBm|
927.642030 MHz| 6.985260 GHz
20 dem ek mM2[1] ', -53.33 dBm)| 20 dB
D1 15,170 g T 915000000 MHz B 5170 o
10 dem 5170 dBm
l 10d
0 di {
-10 dBm- | E
02 -14.830 dBm N*
-20 dbm e -10 dBm
-30 dBm j L soa
-40 dBm-
-30 dBm
50 dpm-
60 dim | \ ‘ _t -0d
! -50 dB
Start 910.0 MHz 32001 pts Stop 935.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | 60
M1 1 927.64203 MHz 15.17 dBm
M2 1 915.0 MHz -53.33 dém
M3 1 928.0 MHz -22.93 dém Start 30.0 MHZ 32001 pts Stop 10.0 GHz
aig aid ]
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LoRa 250 kHz

916.5MHz / 910MHz~935MHz (down 30dBc)

916.5MHz / 30MHz~10GHz (down 30dBc)

Spec b2 Spectrum 2 (%) 2
Ref Level 30,00 dBm  Offset 10.50 dB e RBW 100 kHz Ref Level 30.00 dBm  Offset 10.50 dB e 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
M1[1] 15.24 dBm)| Mi1[1] -43.30 dBm)|
916.415030 MHz 7.084020 GHz
20 dém e \_B_ 5 m2[1] -49.07 dBm 20 dB
Rl 915.000000 MHz| e e
10 dem Il D1 15.240 dBm
| 1 10 dl
. I
-10 dBm: — E
D2 -14.760 dBm
-20 dbm -10 dbm
D2 -14.760 dBM
-30 dém
-20d
40 dBm 4
M2 . -30 dBm
=0 Ma
60 dim | Fo -0d ;
[ ‘ ‘ | -50 dB
Start 910.0 MHz 32001 pts Stop 935.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | -60
ML 1 916.41503 MHz 15.24 dém
M2 1 915.0 MHz -49.07 dém
M3 1 928.0 MHz -52.71 dém Start 30.0 MHZ 32001 pts Stop 10.0 GHz
JL [T ) bl —t DT

922MHz / 910MHz~935MHz (down 30dBc)

922MHz / 30MHz~10GHz (down 30dBc)

b2 Spectrum 2 (¥) 2
Ref Level 30,00 dBm  Offset 10.50 dB e RBW 100 kHz Ref Level 30.00 dBm  Offset 10.50 dB e 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] 15.16 dBm)| M1[1] -43.37 dBm|
922.118760 MHz 6.965010 GHz
20 dem R ¥ M2[1] -53.56 asm| | | 20 da
D1 15,160 dB ’
10 dem ‘ﬂ 915.000000 MHz| D1 15.160 dbrm
10 dl
o d
-10 dBm: ; E
D2 -14.840 dBrm i
-20 dbm -10 dbm
-30 dim: [ 04
40 dam-
-30 dbm
50,48 ”.j
-60 dBm - [ | ‘ ‘ > 2
Start 910.0 MHz 32001 pts Stap 935.0 MHz .
Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result | -60 d
ML 1] 922.11876 MHz 15.16 dém
M2 || 915.0 MHz -53.56 dém
M3 1 928.0 MHz -51.98 dém Start 30.0 MHz 32001 pts Stop 10.0GHz
N
L JU J CRRERED L JL J [ EEERERE

927.6MHz / 910MHz~935MHz (down 30dBc)

927.6MHz / 30MHz~10GHz (down 30dBc)

Spectr = spectrum 2 (%) 2
Ref Level 30,00 d@m  Offset 10.50 dB & RBW 100 kHz Ref Level 30.00 dgm  Offset 10.50 dB w RBW 100 kHz
po ALt 30 dB SWT 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] 15.17 dBm M1[1] ~43.63 dBm
927.481090 MHz 6.978720 GHz
20 dem L s 170 cen m2[1] " -52.33 dBm 20 dB
10 dom R f l‘ 915.000000 MHZ| D1 15.170 dBm
l 10d
0 ‘ l
-10 dem i o
D2 -14.830 dBm | i D2 -4.830 din
-20 dBm , ¥ -10 dm
=30 dBm- { \\ s0d
-40 dam
-30 dBém
50 dBm -
60 dBm | [ o 2 i3
Start 910.0 MHz 32001 pts Stap 935.0 MHz
Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result |
M1 | 1| 927.48108 MHz 15.17 dBém
M2 | 1| 915.0 MHz -52.33 dém
M3 1 928.0 MHz -22.71 dBm 32001 Ets Slug 10.0 GHz
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FSK 50kbps

916MHz / 910MHz~935MHz (down 30dBc) 916MHz / 30MHz~10GHz (down 30dBc)

Spec b2 Spectrum 2 (¥) k2
Ref Level 20,00 dgm  Offset 10,50 dB & RBW 100 khz Ref Level 30.00 dgm  Offset 10,50 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
M1[1] 1 M1[1] ~42.60 dBm
P 915,9689: 6.982460 GHz|
20 dém ™ m2[1] -50.41 dBm 20 dB
D1 13.550 dbm 15.000000 MHz
10 dém I D1 13.550 dBm
l 10 dl
. Il
-10 dBm T E
D2 -16 450 B
-20 dbm [ -10 dBm
_30 dBm | D2 16450 dBrm
l -20d
-40 dBm |
-30 dBm
, it
60 dim | o 404
r T
Start 910.0 MHz 32001 pts Stop 935.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | -60 d
M1 1 915.95895 MHz 13.55 dBm
M2 1 915.0 MHz -50.41 dBm
M3 1 928.0 MHz -55.26 dBm Start 30.0 MHZ 32001 pts Stop 10.0 GHz
i i ]

922MHz / 910MHz~935MHz (down 30dBc) 922MHz / 30MHz~10GHz (down 30dBc)

=) | — 5| G
Ref Level 30,00 dBm  Offset 10.50 dB e RBW 100 kHz Ref Level 30.00 dBm  Offset 10.50 dB e 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
(@ 17k view (@ 1Pk view
ETTEY] 13.65 dBm M1[1] -43.47 dBm
921972670 MHz 6.953480 GHz
20 d2m I ™1 m2[1] -55.44 dBm 20 dB
D1 13650 dBn 3 15.000000 MHz
10 dem D1 13.650 dBm
‘ 10d
0 di 1
-10 dBm: ! 0
D2 -16.350 dBrm 1
-20 dBm -10 dbm
J l -20d
-40 dam
-30 dbm
50 dam -
60 dBm - [ | ‘ ‘ .3 | -0
Start 910.0 MHz 32001 pts Stap 935.0 MHz
Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result |
ML 1] 92157267 MHz 13.65 dém
M2 || 915.0 MHz -55.44 dém
M3 1 928.0 MHz -54.20 dém 32001 pts Stop 10.0 GHz
— _ LN —CE L LD
L JL J [ EERRERE =]

927.8MHz / 910MHz~935MHz (down 30dBc) 927.8MHz / 30MHz~10GHz (down 30dBc)

Spectr = spectrum 2 (%) 2
Ref Level 30,00 d@m  Offset 10.50 dB & RBW 100 kHz Ref Level 30.00 dgm  Offset 10.50 dB w RBW 100 kHz
po ALt 30 dB SWT 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] 13.40 dBm Mil1] ~42.51 dBm
927.813120 MHz 7.011120 GHz
20 dem I m2[1] M1 -54.13 dBm)| 20 dB
D1 13,480 dBm il 15.000000 MHZ|
10 d&m: l D1 13,480 dBn
10d
0 l
-10 dem J‘ 1 o
el
D2 -16.520 d R
-20 dimr -10 dBém
30 dBm \ D2 -16.520 dBm
\ 20 d
-40 dam
-30 dBém
50 dEry =
40 d &
-60 dBm - [ | I ‘ > | 4
Start 910.0 MHz 32001 pts Stap 935.0 MHz
Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result |
M1 | 1| 927.81312 MHz 13.48 dBém
M2 [ 915.0 MHz -54.13 dém
M3 1 928.0 MHz -18.73 dBm 32001 pts Stop 10.0 GHz
= R 201 pts _____Stopinoch: )
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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 OoBW ITU-Code
(Hz)
915-928MHz - -
LoRa 125kHz 125.156k 125KF1D
915-928MHz - -
LoRa 250kHz 262.684k 262KF1D
915-928MHz - -
FSK 50kbps 100.912k 100KF1D
OBW = Minimum99% occupied bandwidth;
Result
Mode Result OBW FI-OBW Fh-OBW FI-Limit Fh-Limit
(Hz) (Hz) (Hz) (Hz) (Hz)
LoRa 125kHz - - - - - -
916.5MHz_TnomVnom Pass 125.031k | 916.42908M | 916.554111M 915M 928M
922MHz_TnomVnom Pass 125.094k | 921.929018M | 922.054111M 915M 928M
927.7MHz_TnomVnom Pass 125.156k | 927.62883M | 927.753987M 915M 928M
LoRa 250kHz - - - - - -
916.5MHz_TnomVnom Pass 262.684k | 916.35891M | 916.621595M 915M 928M
922.2MHz_TnomVnom Pass 261.935k | 922.058785M | 922.32072M 915M 928M
927.6MHz_TnomVnom Pass 262.059k | 927.45816M 927.72022M 915M 928M
FSK 50kbps - - - - - -
916MHz_TnomVnom Pass 100.912k | 915.941077M | 916.04199M 915M 928M
922MHz_TnomVnom Pass 100.85k | 921.941077M | 922.041927M 915M 928M
927.8MHz_TnomVnom Pass 100.85k | 927.741015M | 927.841865M 915M 928M

fl-OBW = fl lower edge 99% occupied bandwidth; fh-OBW = fh higher edge 99% occupied bandwidth; OBW = 99% occupied bandwidth;
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LoRa 125kHz

916.5MHz_TnomVnom

cF B v T " Portl [~/
916.5MHz 10- : '
Span 5 :
250kHz 0- |
REW -5+ 3
2kHz -10- '
VBwW 15- ;
10kHz -20- ;
Sweep Time -25- 3
6.25ms -30-| :
Detector Type 35|
RMS 40 3
45 ! | | | ! ! . | | ]
016375M  9164M  916425M  01645M  916475M  9165M  O16525M  91655M  016575M  9166M  916625M
OBW(Hz] | FI-OBW(Hz] Fh-OBW(Hz)| Limit(Hz) | Fl-Limit(Hz) Fh-Limit(Hz)
125031k 916420080 | 9165541110 13M 915M 928M
922MHz_TnomVnom
CF 157 T : Portl [~/
922MHz L= : ’
Span 3 3
250kHz 07 3
REW 1; i 3
2kHz '15 3
VBW P 3
10kHz o :
Sweep Time 30—
6.25ms 35— :
Detector Type 40— :
RMS -45- :
921875M  9219M  921925M  921.95M  921975M  922M  922025M  922.05M  922075M  9221M  922125M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz)| Limit(Hz)  Fl-Limit(Hz) Fh-Limit(Hz)
125094k  921.0920018N 922054111M 13M 915M 928M
927.7MHz_TnomVnom
CF 15- : : Portl [~
927.7MHz L= : ! '
3 5- . :
pan ! !
0- H ;
250kHz H :
REW = : !
-10- : !
2kHz H !
-15- : !
VBW P : !
10kHz 5 : |
Sweep Time 30- :
6.25ms 35- : :
Detector Type 40— : 3
RMS -45- 5
0927575M  927.6M  927.625M  927.65M  927675M  9277M  927725M  927.95M  927.775M  9278M  927.825M
OBW(Hz) | FI-OBW(Hz] Fh-OBW(Hz) Limit(Hz)  Fl-Limit(Hz) Fh-Limit(Hz)
125156k 927.62883M | 927753987M 13M 915M 928M
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LoRa 250kHz
916.5MHz_TnomVnom
= [ 10- ; : " Pertl [
916 5MHz 5- 3 '
Span 0- OE\‘,-."- ;
500kHz :
RBW =7
3kHz 415 3
VEW -15-
10kHz e :
Sweep Time ‘
5.56ms =1
Detector Type -30- :
RMS -35-
) -m7I 1 I : I 1 1 1 1 I I 1
91625M  9163M  91635M  O164M  91645M  9165M  01655M  0166M  91665M  9167M  91675M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(HZ) Limit(Hz)  Fl-Limit(Hz) | Fh-Limit(Hz)
262684k | 916.35891M | 916.621595M 13M 915M 928M
922.2MHz_TnomVnom
(cr [ 10- ; [ o1 [~
922 2MHz 3 ’
Span ‘3
500kHz :
REW :
3kHz
VBW ;
10kHz
Sweep Time
5.56ms
Detector Type :
RMS
| a0 . L | . . . . | | :
92185M  922M  92205M  9221M  92215M  9222M  92225M  9223M  92235M  9224M  92245M
OBW(Hz) | FI-OBW(Hz] Fh-OBW(HZ) Limit(Hz)  Fl-Limit(Hz) | Fh-Limit(Hz)
261935k | 922.058785N 92232072M | 13M 915M 928M
927.6MHz_TnomVnom
[cr [ 10- " ol [
[oz76mHz | 5- ’
Span 0-
500kHz !
RBW = '
kHz L
VEW 15- :
10kHz 20-
Sweep Time H
-25- :
5.56ms H
Detector Type -30- i
RMS -35- :
92735M  9274M  02745M  9275M  92755M  9276M  027.65M  0277M  92775M  OI78M  92785M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(HZ) Limit(Hz)  FI-Limit(Hz)| Fh-Limit(Hz)
262059k | 927.45816M | 927.72022M | 13M 915M 928M
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FSK 50kbps

916MHz_TnomVnom

CF L Portl [~
916MHz L= '
Span 3
250kHz 07
REW =
2kHz 12:
VBW -
10kHz 5
Sweep Time 30-
6.25ms 35|
Detector Type 40—
RMS 45
) -5‘)7I 1 I I 1 1 1 1 I I 1
915875M  9150M  915925M  91595M  915975M  916M  916025M  91605M  916075M  9161M  916.125M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Fl-Limit(Hz) Fh-Limit(Hz)
100012k 915041077V 016.04109M  13M a15M 928M
922MHz_TnomVnom
[ [ 55 " ol [
922MHz L= ’
Span 3
250kHz 0
REW 37
Hz 12:
VBW e
10kHz .
Sweep Time 30—
6.25ms 35—
Detector Type 40—
RMS 45
) -5‘)7I 1 I I 1 1 1 1 I I 1
921875M  921.9M  971925M  921.95M  921975M  922M  922025M  922.05M  922075M  9221M  922125M
OBW(Hz] | FI-OBW(Hz] Fh-OBW(Hz)| Limit(Hz)  Fl-Limit(Hz) Fh-Limit(Hz)
10085k 921.041077N 022.041027M 13M a15M 928M
927.8MHz_TnomVnom
[ [ 55 " ol [
927 8MHz L ’
Span 3
250kHz 0
RBW = M
-10- A H
2kHz ' !
VBW ;:
10kHz 5.
Sweep Time 0= : :
6.25ms 35— : :
Detector Type 40— : :
RMS 45- : :
‘ 50| . T . . Co ‘ ! .
027675M  9277M  927.725M  927.75M  927775M  9278M  927825M  927.85M  027.875M  9279M  927.025M
OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Fl-Limit(Hz) Fh-Limit(Hz)
10085k 927.741015N 927 841865M 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 916.5 916.429 - 915 928
ToninVimax 916.5 916.427 - 915 928
T rieVimin 916.5 916.428 - 915 928
TinaxVimax 916.5 916.430 - 915 928
TinaxVimin 916.5 916.429 - 915 928
ToomVaom 927.7 - 927.753 915 928
ToninVimax 927.7 - 927.754 915 928
L PERVA 927.7 - 927.754 915 928
TinaxVimax 927.7 - 927.751 915 928
TinaVimin 927.7 - 927.751 915 928

LoRa 250 kHz

Condition Fre(,‘\q/l‘f_ﬁ’zr;cy F. (MH2) Fr (MH2) F_Limit (MHz) | FuLimit (MH2)
TromVaom 916.5 916.358 - 915 928
TorinVimax 916.5 916.356 - 915 928
T ninVimin 916.5 916.358 - 915 928
TinaxVimax 916.5 916.360 - 915 928
TinaxVinin 916.5 916.359 - 915 928
TromVaom 927.6 - 927.720 915 928
ToninVimax 927.6 - 927.721 915 928
T rieVimin 927.6 - 927.719 915 928
TinaxVimax 927.6 - 927.718 915 928
TinaxVimin 927.6 - 927.717 915 928
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FSK 50kbps
Condition Fr‘?m‘zr;cy F. (MH2) Fr (MH2) F_Limit (MHz) | FyLimit (MH2)
TnomVoom 916 915.941 - 915 928
T rinVimax 916 915.939 - 915 928
T eV 916 915.940 - 915 928
T maVimax 916 915.942 - 915 928
T maVinin 916 915.941 - 915 928
TomViom 927.8 - 927..841 915 928
T rinVimax 927.8 - 927.843 915 928
T eV 927.8 - 927.841 915 928
T maVimax 927.8 - 927.840 915 928
T maVimin 927.8 - 927.839 915 928
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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-go694 Table 2”

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) 922
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268_OK~30M|RX
50 1
40 2
3
30
20
10
00.009 3. 5. T. 9. 1. 13. 15. 17. 19, 21. 23. 25. 21. 29. 30
Frequency (MHz)
Freq. Measured Limit Margin Factor Reading
value
MHz dBuV/m dBuV/m dB dB dBuV
1 6.98 44,98 59.80 -14.10 20.03 24.87
2 13.87 39.87 59.88 -19.13 21.02 18.85
3 23.94 34.65 59.88 -24.35 22.00 12.65

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

Report No.: NR821301-03 Page : 85 of 108
Report Version: Rev. 01



Infernational
Certification
Corp.

LoRa 250 kHz

Modulation LoRa Test Freq. (MHz) 922.2
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268_9K~30M) RX
50 1
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 6.35 44,95 59.e0 -14.85 19.95 25.00
2 13.65 39.98 59.00 -19.82 20.99 18.99
3 23.32 34.35 59.80 -24.65 21.97 12.38

Note 1: Measured Value (dBm) = Reading (dBm) + Factor (dB)
Note 2: Margin (dB) = Measured Value (dBm) — Limit (dBm)
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FSK 50kbps
Modulation FSK Test Freq. (MHz) 922
Frequency 9kHz~30MHz Loop open
80 Level {dBuVim)
70
60 AS4268_9K~30MRX
50 1
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 6.42 44.94 59.00 -14.06 19.96 24,98
2 13.85 39.39 59.00 -19.61 21.02 18.37
3 23.95 34.54 59.80 -24.46 22.00 12.54

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) 922

Polarization Horizontal

Level (dBuVim)

90
80
70
&0
FCC|CLASS-B
50
40 1 3 - 56
2
30
20
10
1:'3{] 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 98.54 34.51 43.58 -8.99 47.77 -13.26 Peak --- ---
2 143.24 39.44 43.50 -13.66 38.98 -8.54  Peak --- ---
3 233.84 34.24 46.00 -11.76 44,25 -18.81 Peak - ==
4 299.85 34.24 465.00 -11.76 42.04 -7.88  Peak --- ---
5 362.81 34.52 46.80 -11.48 40.52 -6.88 Peak - e
6 381.59 34.85 46.00 -11.15 48.35 -5.58  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).
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Modulation Mode LoRa Test Freq. (MHz) 922

Polarization Vertical

Level (dBuVim)

90
80
70
60
FCC|/CLASS-B
50
i
02 i E
3
30
20
10
1::'3{1 100. 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 44.86 32.82 40.90 -7.18 48.67 -7.85 Peak -—- -—-
2 62.21 34.54 48.80 -5.46 43.66 -9.12 Peak --- ---
3 232.85 308.54 46.00 -15.46 48.63 -18.89 Peak --- -—-
4 385.48 34.84 46.00 -11.16 40.18 -5.34 Peak -—- -—-
5 449,35 35.24 46.00 -18.76 39.16 -3.92 Peak --- ---
6 808.25 39.14 46.80 -6.86 36.87 2.27 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).
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LoRa 250 kHz

Modulation Mode FSK Test Freq. (MHz) 922.2

Polarization Horizontal

Level (dBuVim)

90
20
70
60
FCC|CLASS-B
50
40—
1, 3 4 56
30
20
10
030 100, 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 99.54 34.82 43.58 -8.68 47.88 -13.06 Peak --- ---
2 143.25 32.21 43.50 -11.29 48.75 -8.54 Peak --- ---
3 234.81 34.81 46.00 -11.19 44.75 -9.94  Peak --- ---
4 298.84 35.24 46.00 -10.76 43.86 -7.82 Peak --- ---
5 364.28 34.11 46.80 -11.89  40.85 -5.94  Peak --- ---
b 383.24 34.87 46.00 -11.13 48.29 -5.42 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).
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Modulation Mode FSK Test Freq. (MHz) 922.2

Polarization Vertical

Level (dBuVim)

90
80
70
60
FCC|/CLASS-B
50
— ]
4012 i 5
3
30
20
10
1::'3{] 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

44,78 32.74 4.0 -7.26 40.60 -7.86 Peak --- ---
61.52 34.28 4@.80 -5.72 43.24 -8.96 Peak --- ---
234,28 38.58 46.88 -15.42  40.56 -9.98 Peak --- ---
385.44 35.93 46.80 -10.87 41.27 -5.34 Peak --- ---
458.47 35.72 46.00 -10.28 39.61 -3.89 Peak --- ---
788.89 38.45 46.88 -7.55 36.28 2.17 Peak --- ---

(=2 TV, I R W N Ry )

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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FSK 50kbps
Modulation Mode FSK Test Freq. (MHz) 922
Polarization Horizontal
90 Level (dBuVim)
20
70
60
FCC|/CLASS-B
50
ao—!
4
1T, 3 56
30
20
10
035 100. 200. 300. 400. 500. 600. 700. 200. 800. 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 99.52 34.52 43.58 -8.98 47.59 -13.67 Peak --- ---
2 144.24 31.85 43.50 -11.65 40.31 -8.46  Peak --- ---
3 234.41 34.25 46.80 -11.75 44,22 -9.97 Peak --- ---
4 298.85 35.24 46.00 -10.76 43.86 -7.82 Peak --- ---
5 361.85 34.11 46.80 -11.89 40.16 -6.85 Peak --- ---
b 382.55 34.85 46.00 -11.15 48.39 -5.45 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).
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Modulation Mode FSK Test Freq. (MHz) 922
Polarization Vertical
90 Level (dBuVim)
80
70
60
FCC|CLASS-B
50
]
4012 i s
3
30
20
10
1:"'3{3 100. 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

45.41 32.85 46.80 -7.15 48.65 -7.80 Peak -—- -—--
61.25 34.25 48.8@ -5.75 43.13 -8.88 Peak --- -
231.89 38.59 46.80 -15.41 48.76 -10.17 Peak -—- -——-
387.21 34.85 46.80 -11.15 48.19 -5.34 Peak --- -—-
459.28 35.20 46.88 -10.80 39.89 -3.89 Peak --- -
799.69 38.96 46.00 -7.84 36.71 2.25 Peak -—- -——-

[ T o [ = W Iy Ny ]

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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4.1.6 Receiver Spurious Emissions (Above 1GHz)
LoRa 125 kHz

Modulation Mode LoRa Test Freq. (MHz) 922
Polarization Horizontal
90 Level (dBuVim)
80
FCL CLASS-B
70
&0
FCC CLASS-B (AVG)
50
G
40p 2
30
20
10
1:"'1{1{]{1 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 lele.e@ 23.52 54.98 -30.48 33.75 -18.23  Average 1lee 56
2 lele.e8 3e6.66 74.00 -37.34 46.89 -18.23 Peak lee 56
3 1606.06 23.85 54.00 -38.15 30.85 -7.08 Average lee 271
4 1608.08 36.51 74.9@ -37.49 43.51 -7.98 Peak lee 281
5 2395.08 26.76 54.800 -27.24 29.84 -3.88 Average lee 255
6 2395.08 41.88 74.80 -32.12 44.96 -3.88 Peak lee 255

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) 922
Polarization Vertical
90 Level (dBuVim)
80
FCC CLASS-B
70
60
FCC CLASS-B (AVG)
50
G
40—+

30

20

10
01000 2000. 3000. 4000. 5000. 6000. T000. 8000. 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 lele.ee 22.63 54.8@ -31.37 32.86 -10.23 Average lee 228
2 l@le.e@ 35.73 74.8@ -38.27 45.96 -10.23 Peak le@ 2208
3 1c00.88 22.24 54.8@ -31.76 29.24 -7.88 Average lee 177
4 1600.08 36.22 74.88 -37.78 43.22 -7.88  Peak lea 177
5 2395.88 26.77 54.8@ -27.23  29.85 -3.88  Average 1ae 72
6 23595.08 48.81 74.8@ -33.19 43.89 -3.88 Peak lae 72

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) 922.2
Polarization Horizontal
90 Level (dBuVim)
80
FCL CLASS-B
70
60
FCC CLASS-B (AVG)
50
G
40p Y
30
20
10
01000 2000. 3000. 4000, 5000. 6000. T000. 8000, 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 lele.ee 23,98 54.80 -30.82 34.21 -18.23 Average laa 51
2 l@le.ee@ 36.38 74.8@ -37.70 46.53 -10.23  Peak 1ae 51
3 lc00.088 23.54 54.80@ -30.4c 30.54 -7.88 Average lea 272
4 1600.806 36.20 74.80 -37.80 43.20 -7.88  Peak le@ 272
5 2395.88 26.77 54.8@ -27.23  29.85 -3.88  Average la@ 251
6 23595.08 48.81 74.80 -33.19 43.89 -3.88 Peak la@ 251

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) 922.2
Polarization Vertical
90 Level (dBuVim)
80
FCC CLASS-B
70
60
FCC CLASS-B (AVG)
50
G
40} 7

30

20

10
01000 2000. 3000. 4000. 5000. 6000. T000. 8000. 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 lele.ee 22.64 54.8@ -31.36 32.87 -10.23 Average lee@ 23
2 l@le.e@ 35.66 74.8@ -38.34 A45.89 -10.23 Peak le@ 23
3 1600.88 22.42 54.8@ -31.58 29.42 -7.88  Average le@ 185
4 1c00.088 35.84 74.8@ -38.16 42.84 -7.88  Peak la@ 185
5 2395.88 26.77 54.8@ -27.23  29.85 -3.88  Average 1ae 75
6 23595.88 48.49 74.8@ -33.51 43.57 -3.88 Peak lae 75

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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FSK 50kbps
Modulation Mode FSK Test Freq. (MHz) 922
Polarization Horizontal
90 Level (dBuVim)
80
FCL CLASS-B
70
60
FCC CLASS-B [AVG)
50
G
40 |
30
20
10
01000 2000. 3000. 4000. 5000. 6000. T000. 8000. 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 l@le.ee 23.84 54.80 -38.96 33.27 -10.23  Average 1ee 75
2 l@le.e@ 35.48 74.8@ -38.52 A45.71 -10.23 Peak 1ae 75
3 1600.088 23.21 54.80 -30.79 30.21 -7.80  Average le@ 272
4 1600.886 35.96 74.80 -38.84 42.96 -7.88  Peak le@ 272
5 2395.88 26.88 b54.8@ -27.12 29.%6 -3.88  Average la@ 251
6 2355.08 48.46 74.8@ -33.54 43.54 -3.88 Peak le@ 251

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).

Report No.: NR821301-03 Page : 98 of 108
Report Version: Rev. 01



Infernational
Certification
Corp.

Modulation Mode FSK Test Freq. (MHz) 922
Polarization Vertical
90 Level (dBuVim)
80
FCC CLASS-B
70
60
FCC CLASS-B (AVG)
50
40— 8
30
20
10
1:'1{1{1{1 2000. 3000. 4000. 5000. 6000. T000. 8000. 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 lele.ee 28.81 54.8@ -33.19 31.84 -10.23 Average le@ 239
2 l@le.ee@ 34.95 74.8@ -39.85 45.18 -10.23 Peak le@ 239
3 1660.088 23.26 54.80 -30.74 30.26 -7.88  Average le@ 185
4 1600.88 35.96 74.8@ -38.84 42.96 -7.88  Peak l@@ 195
5 2395.8@ 27.86 54.8@ -26.94 30.14 -3.88 Average lee 84
6 2355.88 39.41 74.8@ -34.59 42.49 -3.88 Peak lee 84

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).

Report No.: NR821301-03 Page : 99 of 108
Report Version: Rev. 01



International
Certification
Corp.

5 Photographs of the Test Configuration

Spurious Emission below 30MHz Test
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Spurious Emission Test
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Spurious Emission Below 1GHz Test
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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

=

IC :3147A-RM191 smartBASIC

Date Code :1802
COEE400001014226

Report No.: NR821301-03 Page : 106 of 108
Report Version: Rev. 01



Infernational
Certification
Corp.

Spurious Emission Above 1GHz Test
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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 Il

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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