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1. General Information

1.1. EUT Description

Product Name Passage People Counter

Frequency Range LoRaWAN: 902MHz~928MHz
902.3~914.9MHz: 64

915.2~927.6MHz: 63

Data Rate SF12, SF11, SF10, SF9, SF8, SF7, SF6, SF5
Modulation Type LoRa

Channel Number

Antenna Type PCB Antenna
Antenna Gain 2.29dBi
Power supply 2*Lithium Battery (3.6V, 2700mAh)

Note 1: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.

Note 2: The antenna gain, RF Cable loss and all the information provided by manufacturer and our
lab not responsible for the accuracy of the antenna gain/cable loss information.

Note 3: Model No.: VS350-915M, NF350-915M, VS350-9M, NF350-9M, VS350, NF350
Electrically the same inside the device, with only difference being model name.
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1.2.  Test Standards and Results
The purpose of the report is to conduct testing according to the following FCC certification
standards:
No. Identity Document Title
47 CFR Part 15 . .
1 Radio Frequency Devices
Subpart C
American National Standard for Testing Unlicensed Wireless
2 ANSI C63.10-2013 .
Devices
Cuidance for Compliance Measurement on Digital Transmission
KDB 558074 D01 .
3 15.247 Meas Systems, Frequency Hopping Spread Spectrum Systems, and
o Hybrid System Devices Operating under Section 15.247 of the FCC
Guidance v05r02 Rules

Test detailed items/section required by FCC rules and results are as below:

No. Section in CFR 47 Description Result

1 15.203 Antenna Requirement PASS
15.247(b)(4)
2 15.247 (a)(1)(i) Number of Hopping Frequency PASS
3 15.247 (b)(2) Peak Output Power PASS
4 15.247 (a)(1)(i) 20dB Emission Bandwidth PASS
5 15.247 (a)(1) Carrier Frequency Separation PASS
6 15.247 (a)(1)(i) Time of Occupancy (Dwell time) PASS
7 15.247(d) Conducted Band Edge and Spurious Emission PASS
8 15.207 AC Power Line Conducted Emission N/ANote 3
15.205
9 15.209 Radiated Band Edges and Spurious Emission PASS
15.247(d)

Note 1: The tests of Conducted Emission and Radiated Emission were performed according to the
method of measurements prescribed in ANSI C63.10-2013.

Note 2: These RF tests were performed according to the method of measurements prescribed in KDB
558074 D01 15.247 Meas Guidance v05r02.

Note 3: Not applicable, EUT is battery powered equipment.
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1.3.  Carrier Frequency and channel List
LoRaWAN_902.3~¥914.9MHz
Channel | Frequency(MHz) | Channel | Frequency(MHz) | Channel | Frequency(MHz)
0 902.3 29 908.1 46 911.5
1 902.5 30 908.3 47 911.7
2 902.7 31 908.5 48 911.9
3 902.9 32 908.7 49 912.1
15 905.3 42 910.7 60 9143
16 905.5 43 910.9 61 914.5
17 905.7 44 911.1 62 914.7
18 905.9 45 911.3 63 914.9
Note 1: F(MHz) =902.3 + 0.2*n (0 £ n £ 63).
Note 2: Channel 0, 32 and 63 selected for LoRaWAN as Lowest, Middle and Highest channel.

LoRaWAN 915.2~927.6MHz

Channel | Frequency(MHz) | Channel | Frequency(MHz) | Channel | Frequency(MHz)

0 915.2 29 921.0 46 924 .4
1 915.4 30 921.2 47 924.6
2 915.6 31 921.4 48 924.8
3 915.8 32 921.6 49 925.0
15 918.2 42 923.6 60 927.2
16 918.4 43 923.8 61 927.4
17 918.6 44 924.0 62 927.6
18 918.8 45 924.2 / /

Note 1: F(MHz) =915.2 + 0.2*n (0 <n < 62).
Note 2: Channel 0, 32 and 62 selected for LoRaWAN as Lowest, Middle and Highest channel.
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1.4. Test environment and mode

During the measurement, the environmental conditions were within the listed ranges:

Operating Environment

Temperature 15°C-35°C

Humidity 30% -60%

Atmospheric Pressure | 86kPa-106kPa

Test mode:

Non-hopping mode: Keep the EUT in continuous transmitting mode with worst case data rate.
Hopping mode: Keep the EUT in hopping mode.

1.5.  Table for Supporting Units

No. | Equipment | Brand Name | Model Name | Manufacturer Serial No. Note
1 Laptop HP TPN-Q221 HP 5CD14347QB | FCCDOC

1.6. EUT Operation Test Setup

For RF test items, an engineering test program was provided and enable to make EUT transmitting.
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1.7. Facilities and Accreditations
FCC-Registration No.: 406086

CCIC Southern Testing Co., Ltd EMC Laboratory has been registered and fully described in a report
filed with the FCC (Federal Communications Commission). The acceptance letter from the FCC is
maintained in our files. Designation Number: CN1283, valid time is until Sep 30, 2023.

ISED Registration: 11185A-1

CCIC Southern Testing Co., Ltd. EMC Laboratory has been registered by Certification and
Engineering Bureau of Industry Canada for the performance of radiated measurements with
Registration No. 11185A-1 on Aug. 04, 2016, valid time is until Sep 30, 2023.

A2LA Code: 5721.01

CCIC-SET is a third party testing organization accredited by A2LA according to ISO/IEC 17025.
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2. Test Requirement
2.1. Antenna requirement
2.1.1. Applicable Standard

And according to FCC 47 CFR Section 15.203: An intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. The
use of a permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this section. The manufacturer
may design the unit so that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited. This requirement does not apply to carrier current
devices or to devices operated under the provisions of §§ 15.211, 15.213, 15.217, 15.219, 15.221, or
§ 15.236. Further, this requirement does not apply to intentional radiators that must be professionally
installed, such as perimeter protection systems and some field disturbance sensors, or to other
intentional radiators which, in accordance with § 15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper antenna is employed so that
the limits in this part are not exceeded.

And according to FCC 47 CFR Section 15.247(b)(4): The conducted output power limit specified
in paragraph (b) of this section is based on the use of antennas with directional gains that do not
exceed 6 dBi. Except as shown in paragraph (c) of this section, if transmitting antennas of directional
gain greater than 6 dBi are used, the conducted output power from the intentional radiator shall be
reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate,
by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

2.1.2. Antenna Information
Antenna Category: PCB Antenna.

1. The PCB Antenna is permanently connected to the EUT, can’t be removed.

Antenna General Information:

No. EUT Operating frequency range Ant. Type Ant. Gain
1 Passage People Counter 902-928MHz PCB Antenna 2.29dBi

2.1.3. Result: Comply

Please refer to the EUT photos.
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2.2. Number of Hopping Frequency
2.2.1. Limit of Number of Hopping Frequency

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the
average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second
period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at
least 25 hopping frequencies and the average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping
channel 1s 500 kHz.

2.2.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.2.3. Test Setup

Ll

[]

Spectrum Analyzer EuT

2.2.4. Test Procedure

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 Section 7.8.3.

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

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span: The frequency band of operation / RBW: Set the RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, Whichever is smaller / VBW > RBW / Sweep: Auto / Detector
function: Peak / Trace: Max hold / Allow the trace to stabilize.

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

7. Record the measurement results in the test report.
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2.2.5. Test Results of Number of Hopping Frequency

LoRaWAN 902.3~914.9MHz

Test Frequency | Test Range(MHz) | Number of Hopping Frequency Limit Result
Hopping 902~915 64 > 50 Pass

LoRaWAN 915.2~927.6MHz

Test Frequency | Test Range(MHz) | Number of Hopping Frequency Limit Result
Hopping 915~928 63 >50 Pass

Number Of Hopping Channels: 902~915MHz Number Of Hopping Channels: 915~928MHz

[ Voruiphe Spaciioem Aratyam - eyt 41 - [ Voruiphe Spaciioem Aratyam - eyt 41

‘Start Freq 915.000326 MHz
FHG: Wi Ly 1110 P!

Ref 30.00 dBm

)(|‘I |||| \ |I| || | [l '|. | || | | :| l'l. I I_ i ||, Il. |||| H | |

R Stop 915.000 MHz [ Lu Start 915,000 MHz
#VBW 100 kHz Sweep 1.000 ms (1001 pts) Res BW 30 k #VBW 100 kHz
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2.3. Maximum Conducted Output Power

2.3.1. Limit of Maximum Conducted Output Power

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but
at least 25 hopping channels, as permitted under paragraph (a)(1)(i) of this section.

2.3.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.3.3. Test Setup

Ll

[]

Spectrum Analyzer EuT

2.3.4. Test Procedures

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 Section 7.8.5.

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

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

4. Use the following spectrum analyzer settings:
Set span to be Approximately five times the 20 dB bandwidth, centered on a hopping channel /
RBW > 20 dB bandwidth of the emission being measured / VBW > RBW / Sweep: Auto / Detector
function: Peak / Trace: Max hold / Allow trace to stabilize / Use the marker-to-peak function to set
the marker to the peak of the emission.

5. Record the measurement results in the test report.
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2.3.5. Test Result of Maximum Conducted Output Power

LoRaWAN 902.3~914.9MHz

Test Frequency (MHz) | Conducted Output Power (dBm) Limit (dBm) Result
902.3 18.189 30.00 Pass
908.7 19.159 30.00 Pass
914.9 18.070 30.00 Pass

LoRaWAN 915.2~927.6MHz

Test Frequency (MHz) | Conducted Output Power (dBm) Limit (dBm) Result
915.2 18.168 30.00 Pass
921.6 18.265 30.00 Pass
927.6 18.696 30.00 Pass
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Conducted Output Power: 915.2MHz

vy Type: Log-Pwr
Avg|Hoid: 1001100
Ext Gain -10.50 48

¥ Trig: Free Run
#anan: 30 45

Ref 30.00 dBm

Center Freq
S02.300000 MHz

StartFreq
800 800000 MMz

Stop Freq |
903900000 MHz

[ Hrpuipht Spactiuem Araiga - eyt 44
By Type: LogPwr

AvalHold: 2100100

Center Freq 915.200000 MHz
o ¥ Trig: Fres Run
g Ext Gain -10.50 48

i w " Atier: 30 dB

Ref 30.00 dBm

Center Freq
518200000 MHz

Ay Type: Log-Pwr
" Trig: Free Run Avg|Hold: 1601100
wanen: 30 48 Ext Qi -90.50 4B

“Span 3.000 MHz
33 ms (1001 pts]

Center Freq
508,700000 MHz

Ay Type: Log-Pwr
AvglHold:>1001100
Ext Qi -90.50 4B

o Trig: Fres Run
wamen: 30 48

er 921,600 MHz
s BW 1.0 MHz

Center Freq
921 500000 MHz

vy Type: Log-Pwr
Avg|Hoid: 1001100
Ext Gain -10.50 48

! Trig: Free Run
#anan: 30 45

Ref 30.00 dBm

Center Freq
514900000 MHz

StartFreq
813.400000 MMz

Stop Freq |
$16,400000 MHz

vy Type: Log-Pwr
Avg|Hoid: 1001100
Ext Gain -10.50 48

! Trig: Free Run
#anan: 30 45

Ref 30.00 dBm

Center Freq
827 S00000 MHz

StartFreq
B26.100000 MMz

| Stop Freq |
929.100000 MHz
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2.4. 20dB Emission Bandwidth

2.4.1. Definition

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies; if the 20
dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

2.4.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.4.3. Test Setup

Ll

[]

Spectrum Analyzer EuT

2.4.4. Test Procedure

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 Section 7.8.7 or 6.9.2.

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

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

4. Use the spectrum analyzer “Channel Bandwidth” function to easurement the 20dB EBW.

5. For 20dB EBW Use the following spectrum analyzer settings:
Using the X dB bandwidth mode of the instrument's automatic bandwidth measurement function,
X is set to 20 dB / The spectrum analyzer center frequency is set to the EUT channel center
frequency / Set span to be approximately 2 to 5 times the EBW / RBW > 1% to 5% of the EBW /
VBW shall be approximately three times RBW / Sweep: Auto / Detector mode: Peak / Trace mode:
Max hold.

6. Record the measurement results in the test report.
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2.4.5. Test Results of 20dB Emission Bandwidth

LoRaWAN 902.3~914.9MHz

Test Frequency (MHz) | 20dB Emission Bandwidth (kHz) Limit (kHz) Result
902.3 137.3 <250 Pass
908.7 136.8 <250 Pass
914.9 136.2 <250 Pass

LoRaWAN 915.2~927.6MHz

Test Frequency (MHz) | 20dB Emission Bandwidth (kHz) Limit (kHz) Result
915.2 136.1 <250 Pass
921.6 136.2 <250 Pass
927.6 137.9 <250 Pass
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20dB Emission Bandwidth: 902.3MHz

20dB Emission Bandwidth: 915.2MHz

Coniar Freq. 52300000 MHz Rachs 31 Nor Fraquency

! Trig: Free un Hvg|Hold: 100100
#amen: 30 48 Ext Gain -40.50 88

TVBW 10 kHz

Occupied Bandwidth Total Power 31.8 dBm

125.31 kHz
-363 Hz % of OBW Power
137.3 kHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

o Vorugte spectem frayor - Cerig B s

o Vorugte spectem frayor - Cerig B s

Contar Frea: 818300000 M Radio B Horeh Fraquency
" Trig: Free Run AwglHobd: 1001100

#Anan: 30 45 Ext Galn -40.50 88

Center Freq 915.200000 MHz
Rads Device: BTS

TVBW 10 kHz

Occupied Bandwidth Total Power 31.7 dBm

125.31 kHz
-399 Hz % of OBW Power
136.1 kHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

20dB Emission Bandwidth: 908.7MHz

20dB Emission Bandwidth: 921.6MHz

T oyt Spactrorm Rrokrort - Oecaped BV =

Contar Freg. B3 0006 Mz Facia 1t Hore Fraquancy
7 Trig: Free Run Avg|Hobd: > 1001100

= Anen: 30 48 Ext Dair 40,5048 Racis Device: BTS

Span 300 kH

FVBW 10 kHz Sweep 40.87 ms|

Occupied Bandwidth Total Power 321 dBm
125.23 kHz

-441 Hz of OBW Power
136.8 kHz = dB

Transmit Freq Ern
x dB Bandwidth

89.00 %
-20.00 dB

T oyt Spactrorm Rrokrort - Oecaped BV =

Contar Freg. 521800006 Mz Radio $1c Horm Fraquancy
7 Trig: Free Run Avg|Hobd: > 1001100

= maner: 30 45 Ext Qi -90.50 4B

921.600000 M
Radia Davics: BTS

FVBW 10 kHz

Occupied Bandwidth Total Power
125.41 kHz

476 Hz % of OBW Power
136.2 kHz = dB

Transmit Freq Error
x dB Bandwidth

20dB Emission Bandwidth: 914 9MHz

20dB Emission Bandwidth: 927.6MHz

o Vorugte spectem frayor - Cerig B s

Conter Freg: 914.900000 MHz
! Trig: Free un AwglHobd: 100100
#antan: 30 48 Ext Gain -10.50 48

Center Freq 914.900000 MHz

Center 014.9 MHz
es BW 3 kH

TVBW 10 kHz

Occupied Bandwidth Total Power 32.0 dBm

125.30 kHz
-448 Hz % of OBW Power
136.2 kHz x dB

99.00 %
-20.00 dB

Tran Freq Error
x dB Bandwidth

o Vorugte spectem frayor - Cerig B s

Conter Freg: 827600000 MHE
! Trig: Free un AwglHobd: 100100
#antan: 30 48 Ext Gain -10.50 48

Center Freq 927.600000 MHz

TVBW 10 kHz

Occupied Bandwidth Total Power 32.3 dBm

125.66 kHz
-271 Hz % of OBW Power
137.9 kHz x dB

Tran: Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

CCIC-SET/ TRF:IRF(2019-05-23)

Page 18 of 47




()

CIC
\-/ Report No.: 20230817G10789X-W3

2.5. Carried Frequency Separation
2.5.1. Limit of Carried Frequency Separation

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25kHz or two-thirds of the 20dB bandwidth of the hopping channel, whichever is greater.

2.5.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.5.3. Test Setup

cale

[]

Spectrum Analyzer

2.5.4. Test Procedure

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 Section 7.8.2.

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

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span: wide enough to capture the peaks of two adjacent channels /
RBW: Start with the RBW set to approximately 30% of the channel spacing/ VBW > RBW /
Sweep: Auto / Detector function: Peak / Trace: Max hold / Allow the trace to stabilize /
Use the marker-delta function to determine the separation between the peaks of the adjacent
channels.

6. Record the measurement results in the test report.
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2.5.5. Test Results of Carried Frequency Separation

LoRaWAN 902.3~914.9MHz

Test Frequency (MHz) | Range (MHz~MHz) | Separation (kHz) | Limit (kHz) Result
902.3 902.2~902.6 200.4 >137.3 Pass
908.7 908.4~908.8 200.4 >136.8 Pass
914.9 914.6~915.0 200.0 >136.2 Pass

LoRaWAN 915.2~927.6MHz

Test Frequency (MHz) | Range (MHz~MHz) | Separation (kHz) | Limit (kHz) Result
915.2 915.1~915.5 200.4 >136.1 Pass
921.6 921.3~921.7 200.4 >136.2 Pass
927.6 927.3~927.7 200.4 >137.9 Pass
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Carried Frequency Separation: 915.1~915.5MHz

Ref 30.00 dBm

#VBW 100 kHz

vy Type: Log-Pwr
Avg|Hoid: 1001100
Ext Gain -10.50 48

5]

MHz B
s

[ Fopight Spactiuem Araiyass - Syt 16

| adaten: 30 48

Ref 30.00 dBm

vy Type: Log-Pwr
Avg|Hoid: 1001100
Ext Gain -10.50 48

B15.100000 MHz
F——

Stop Freq |
$15.500000 MHz

Ref 30.00 dBm

K

vy Type: Log-Pwr
Avg|Hoid: 1001100
Ext Gain -10.50 48

top 90
Sweep 1.000 ms (1001 pis)

[ Fopight Spactiuem Araiyass - Syt 16

! Trig: Free Run
#anan: 30 45

Ref 30.00 dBm

#VBW 100 kHz

vy Type: Log-Pwr
Avg|Hoid: 1001100
Ext Gain -10.50 48

221.300000 MHz
——
Stop Freq |

p 921.7000 MHz {5
Sweep 1.000 ms (1001 pis)

o Trig: Fres Run
wamen: 30 48

oo e e
Start 914.6000 MHz
#Res BW 30 kHz #VBW 100 kHz

Ay Type: Log-Pwr
AvglHold:>1001100
Ext Qi -90.50 4B

~ Stop 915.0000 MHz
Sweep 1.000 ms (1001 pis]

o Trig: Fres Run
wamen: 30 48

e

#VBW 100 kHz

Ay Type: Log-Pwr
AvglHold:>1001100
Ext Qi -90.50 4B

S27 300000 MHz!

Stop Freq
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2.6. Dwell time
2.6.1. Limit of Dwell Time

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the
average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second
period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at
least 25 hopping frequencies and the average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping
channel is 500 kHz

2.6.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.6.3. Test Setup

Ll

(]

Spectrum Analyzer

2.6.4. Test Procedure

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 Section 7.8.4.

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

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span: Zero span, centered on a hopping channel / RBW shall be < channel spacing and where
possible RBW should be set >> 1/ T, where T is the expected dwell time per channel /
VBW > RBW / Sweep: As necessary to capture the entire dwell time per hopping channel /
Detector function: Peak / Trace: Max hold.

6. Record the measurement results in the test report.
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2.6.5.

Test Results of Dwell Time

LoRaWAN 902.3~914.9MHz

Test Frequency
(MHz)

Pulse Time
(ms)

Observation Time

(s)

Hopping
Number

Dwell Time

(s)

Limit

(s)

Result

908.7

288.0

20

1

0.2880

0.4

Pass

LoRaWAN 915.2~927.6MHz

Test Frequency
(MHz)

Pulse Time
(ms)

Observation Time

(s)

Hopping
Number

Dwell Time

(s)

Limit

(s)

Result

921.6

288.0

20

1

0.2880

0.4

Pass

Note 1: Dwell Time = Pulse Time x Hopping Number.

Pulse Time: 908.7MHz

Observation Time: 908.7MHz

Center Freq 908.700000 MHz
PR

Ref 30.00 dBm

e e e

Trig Dwlay-100.0 ms
Trig: Video
Atten: 30 4B

By Type: Log-Pwr
AvglHold: 11
Ext Gainc -10.50 48

Center Freq
508 700000 MHz

StartFreq
808 700000 MMz

Elop Freq)|

Center Freq 908.700000 MHz
FRCE Wi

Ref 30.00 dBm

By Type: LogPwr

Trig: Free Aun
Amen: 30 48

AvglHold: 11
Ext Gain -10.

50 48

Center Freq
508 700000 MHz

StartFreq
808 700000 MMz

i Elop Freq)|

Kot A L e

Center 908.700000 MHz

Res BW 1.0 MHz #VBW 3.0 MHz

Center 908.700000 MHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20,00 5 (1001 pts)

Observation Time: 921.6MHz

Trig Detay-100.0 ms
Trig: Video
Aner: 30 4B

Evg Type: Lag-Pwr
AvglHoid: 111
Ext Gain -10.50 48

(Center 21,600000 MHz
Res BW 1.0 MHz

[ Voruge et Arabans - eyt o8 s

Evg Type: Lag-Pwr
AvglHoid: 111
Ext Gain -10.50 48

% Trig: Free Aun
Gainiow At 3048

Auto Tune

Center Freq
921 500000 MHz

Center 821,600000 MHz Span 0 Hz
Res BW 1.0 MHz #VEW 3.0 MHz Sweep 20.00 s (1001 pis)

s AT
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2.7. Conducted Spurious Emissions

2.7.1. Limit of Conducted Spurious Emissions

In any 100 kHz bandwidth outside the frequency band in which the intentional radiator is perating,
the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that.

2.7.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.7.3. Test Setup

Ll

[]

Spectrum Analyzer EuT

2.7.4. Test Procedure

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 Section 7.8.8.

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

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

4. Use the following spectrum analyzer settings:
Set the frequency range to 30MHz~10GHz / RBW: 100kHz / VBW: 300kHz / Detector: Peak /
Sweep time: Auto couple / Trace mode: Max hold / Allow trace to fully stabilize / Use the peak
marker function to determine the maximum amplitude level.

5. Record the measurement results in the test report.

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

band.
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2.7.5.

LoRaWAN_902.3~914.9MHz:

Test Results of Conducted Spurious Emissions

Referecy Level: 902.3MHz

Conducted Spurious Emission: 902.3MHz

Kapuighe Spactium Aratiae - Shept 4

Ay Type: Log-Pwr
AvglHold:>1001100
Ext Qi -90.50 4B

¥ Trig Free Run
Atter: 30 4B

e

BW 100 kHz #VBW 300 kHz

v ot

Center Freq
02300000 MHz

[ Fapight Spactiuem Arayass - Syt 16

Ay Type: Log-Pwr
AvglHold:>1001100
Ext Qi -90.50 4B

0 z
0DULC0L B " Trig: Free Run
Amen: 30 4B

Micr1

Stop 10.000 GH:
5 (20001 pls)

Referecy Level: 908.7MHz

[ Fopight Spactiuem Araiyass - Syt 16

Center Freq 908.700000 MHz A Typs: Log-Purr
= e T Trig: Free Aun AvalHold: 2100100
1FGetincl oo Amen: 30 48 Ext Gain -10.50 48

Ref 30.00 dBm

Center Freq
508 700000 MHz

StartFreq
808 450000 MMz

Elop Freq
08950000 MHz

vy Type: Log-Pwr
¥ Trig: Free Run AovglHoid: 1001100

0. F sl
1 Gl o Atters: 30 4B Ext Galn -40.50 88

Ref 30.00 dBm

Center Freq
5015000000 GHz
Start Freq
F0.000000 MHz

EBlop Freq
10,000000000 GHz

CF Step|

#VBW 300 kHz

vy Type: Log-Pwr
Avg|Hoid: 1001100

e o Trig: Free Run
Amen: 30 48 Ext Gain -40.50 88

Center Freq
514900000 MHz

StartFreq
B14 850000 MMz

| EBlop Freq
$15.150000 MHz

[ Fopight Spactiuem Araiyass - Syt 16

vy Type: Log-Pwr
¥ Trig: Free Run AovglHoid: 1001100
Amen: 30 48 Ext Gain -10.50 48

g 30.000000 MHz
i

2| Auto Tune
Center Freq
5015000000 GHz
Start Freq
F0.000000 MHz

EBlop Freq
10,000000000 GHz

Ref 30.00 dBm

CF Step|
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LoRaWAN_915.2~927.6MHz:

Referecy Level: 915.2MHz Conducted Spurious Emission: 915.2MHz

[ rr————— s [ Voruge et Arabans - eyt o8

Center Freq 515.200000 MHz Avg Type: Log-Pwr
o ¥ Trig: Free Run valH
Amaes: 30 4B

‘Start Freq 30.00 z B TV Log PwT
Start Fraq 30.0ou00. AR ¥ Trig: Fres Aun AvalHod:>160100
Atter: 30 48 Ext Gain -90.50 48

Micr1

Center Freq
915200000 MHz

e A

Cen %
#Res BW 100 kHz #WVEW 300 kHz

#VBW 300 kHz

Referecy Level: 921.6MHz

[ Fopight Spactiuem Araiyass - Syt 16 [ Fopight Spactiuem Araiyass - Syt 16

Center Frog 921,600000 MHz AvgType LogPwr B Type: Log-Pwr
<} FRICE Wi " Trig: Free Run AvglHold: 1001100 PR el Ly 1710 Free Run AvglHokd: 1001100
IFG Atten: 20 85 Ext Gairc 40,80 56 1FGaind cw Atters: 30 4B Ext Galn -40.50 88

Ref 30.00 dBm ¢ 0 i Ref 30.00 dBm

Center Freq
821 600000 MHz

StartFreq
821350000 MMz

| Stop Freq |
921850000 MHz

FVBW 300 kHz Sweep

[ epuight Spactiem Arakase - Soeyt S
vy Type: Log-Pwr vy Type: Log-Pwr
W Trig: Free Run AovglHoid: 1001100 T ¥ Trig: Free Run AovglHoid: 1001100
Amen: 30 48 Ext Gain -10.50 48 Amen: 30 48 Ext Gain -10.50 48

Ref 30.00 dBm ¢ [s i Ref 30.00 dBm

Center Freq
827 S00000 MHz

StartFreq
827 350000 MMz

| Stop Freq |
927 50000 MHz

Span 500.0 k = Start 0,030 GHz op 10.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (10071 pis] Res BW 100 kHz #VBW 300 kHz Swie ms (20001 pis)
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2.8. Conducted Band Edge

2.8.1. Limit of Conducted Band Edge

In any 100 kHz bandwidth outside the frequency band in which the intentional radiator is perating,
the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that.

2.8.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.8.3. Test Setup

(e le

[]

Spectrum Analyzer EuT

2.8.1. Test Procedure

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 Section 7.8.6 ro 6.10.

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

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

4. Use the following spectrum analyzer settings:
Span: Wide enough to capture the peak level of the emission operating on the channel closest to
the band edge, as well as any modulation products that fall outside of the authorized band of
operation / RBW: 100kHz / VBW: 300kHz / Detector: Peak / Sweep time: Auto couple / Trace
mode: Max hold / Allow trace to fully stabilize / Use the peak marker function to determine the
maximum power level.

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

6. Record the measurement results in the test report.

7. The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.
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2.8.2.

LoRaWAN_902.3~914.9MHz:

Test Results of Conducted Band Edge

Conducted Band Edge: 902.3MHz_No-Hopping

Conducted Band Edge: 914.9MHz_No-Hopping

[ r—— e ———rY i

Ay Type: Log-Pwr
AvglHold:>1001100
Ext Qi -90.50 4B

‘Start Freq 890.000000 MHz
T Wi o Trig: Free Run
Fain Amee: 30 4B

[ r—— e ———rY o |

Ay Type: Log-Pwr
AvglHold:>1001100
Ext Qi -90.50 4B

¥ Trig Free Run
Atter: 30 4B

‘Start Freq 912.000000 MHz
T

#VBW 300 kHz

Conducted Band Edge: 914.9MHz_ Hopping

[ Vopuighe Spactium Aratram - Swepe 14

vy Type: Log-Pwr
AviglHoid: 1001100
Ext Gain -10.50 48

‘Starl Freq 890.000000 MHz
O mge T Trig: Free Run

1[iGaind o Atters: 30 4B

Ref 30.00 dBm

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)]

[ Vopuighe Spactium Aratram - Swepe 14

vy Type: Log-Pwr
AviglHoid: 1001100
Ext Gain -10.50 48

‘Start Freq 912.000000 MHz
TG Wide ) Trig: Free Run

1[iGaind o Atters: 30 4B

Ref 30.00 dBm
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LoRaWAN_915.2~927.6MHz:

Conducted Band Edge: 915.2MHz No-Hopping | Conducted Band Edge: 927.6MHz No-Hopping

[ r—— e ———rY i [ r—— e ———rY o |

‘Start Freq 895.000000 MHz Avg Type: Log-Pwr
PR Wids g 17iG: Free Aun AvglHold:>1001100
FGain: Atmer: 30 48 Ext Qain: -40.50 4B

Y Trig: Free Run AvglHold:>1001100

‘Start Freq 927.000000 MHz Avg Type: Log-Pwr
FhIC Wi
Amen: 30 4B Ext Qain: -40.50 4B

N Stop 918,00 MHz]

895,00 MHz ¥
1.000 ms (1001 pis]

100 kHz #VBW 300 kHz Sweep

Conducted Band Edge: 915.2MHz_Hopping Conducted Band Edge: 927.6MHz_ Hopping

[ Hrpuipht Spactiuem Araiga - eyt 44 - [ Hrpuipht Spactiuem Araiga - eyt 44

‘Starl Freq 895.000000 MHz Ay Type: LogPar 3 ‘Starl Freq 927.000000 MH g Type: Log-Pr
O mge T Trig: Free Run Avg|Hedd: 21001100 IR Tl Frew Run AvalHeid: 180100
Atter: 30 48 Ext Gainc -40.50 98 Atter: 30 48 Ext Gain -10.50 48

Ref 30.00 dBm i as 1 Ref 30.00 dBm

Stop 918,00 MHz | Lu 927.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts) s BW 100 kHz #VBW 300 kHz
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2.9. Radiated Band Edges and Spurious Emission
2.9.1. Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the frequency band in which the intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level. If the transmitter uses
an RMS average conducted power limit, the attenuation required under this paragraph shall be 30 dB
instead of 20 dB. In addition, radiated emissions which fall in the estricted bands, as defi ned in

§15.205(a), must also comply with the radiated emission limits specifi ed in §15.209(a).

§15.209(a) Radiated emission limits:

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 -216 150 3
216 - 960 200 3
Above 960 500 3
Restricted bands of operation refer to §15.205 (a):

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
'0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 A
13.36-13.41 / / /
Note: 'Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
*Above 38.6.
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2.9.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.
2.9.3. Test Setup

For radiated emissions from 9kHz to 30MHz

Tum Table+

E

= Elcm =

OO by
e

Test Antenna Eeceivers — Preamplifier+ —

For radiated emissions from 30MHz to1GHz

|

Tum Tables«

SOOI i
o

Eeceivers |— Preamplifier+
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For radiated emissions above 1GHz

‘\' r B
=
=

Test Antenna«

A

¥

ey < 1m ... 4m =+,
L

Tum Table+ : g

v
< 150cm =]

e
e,

Feceivers — Preamplifier+

2.9.4. Test Procedure

1. The EUT was placed on the top of a rotating table 0.8m for below 1GHz and 1.5m for above 1GHz

above the ground at a 3 meters semi-anechoic chamber.

2. The EUT was set 3 meters from the interference receiving antenna, which was mounted on thetop

of a variable height antenna tower.

3. Height of receiving antenna is varied from one meter to four meters above the ground to determine
the maximum value of the field strength. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360
degrees to find the maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

6. If the emission level of the EUT in peak mode was lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported.Otherwise the emissions

would be re-tested one by one using peak, quasi-peak or average method as specified and then
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reported in a data sheet.

7. For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a source of

emissions at the specified measurement distance, while keeping the measurement antenna aimed at
the source of emissions at each frequency of significant emissions, with polarization oriented for
maximum response. The measurement antenna may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission and staying aimed at the emission source for
receiving the maximum signal. The final measurement antenna elevation shall be that which
maximizes the emissions. The measurement antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m above the ground or reference ground plane.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is IMHz and video bandwidth is
3MHz for Peak detection at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is IMHz and the video bandwidth is >
1/T(Duty cycle < 98%) or 10Hz(Duty cycle > 98%) for Average detection (AV) at frequency above
1GHz.

4. All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis test

condition was recorded in this test report.
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2.9.5. Test Results of Radiated Band Edge and Spurious Emission

Note 1: For 9 kHz to 30MHz, The amplitude of spurious emissions which are attenuated by more
than 20dB below the permissible value has no need to be reported.

Note 2: For 30MHz to 1GHz, All of the EUT Configure mode were tested and found 902.3MHz
channel is the worst mode, the worst case is recorded in this report.

Note 3: For 1GHz to 10GHz, All of the EUT Configure mode were tested and found 902.3MHz and
927.6MHz channel is the worst mode, the worst case is recorded in this report.

Note 4: Antenna height and turntable angle are the worst positions, the worst case is recorded in this
report.
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For 30MHz to 1000MHz

100

&0
B0
5 = F
£ 40 . v
% 3{]_'1. . L
i
20
P
bi;:]l\.‘. I I 1[!;]!\.1 . I I I I I -I‘S
. Frequency[Hz]
Freq. Level Factor Limit Margin Height Angle )
NO. Polarity
[MHZ] [dBuV/m] [dB] [dBuV/m] [dBuV/m] [ecm] [°]
1 30.49 34.96 19.04 40.00 5.04 110 60 Horizontal
2 32.04 34.49 18.37 40.00 5.51 110 230 Horizontal
3 33.69 27.84 17.66 40.00 12.16 110 40 Horizontal
4 74.24 29.16 8.80 40.00 10.84 110 320 Horizontal
5 741.57 34.73 22.77 46.00 11.27 110 260 Horizontal
6 933.65 37.50 2510 46.00 8.50 110 150 Horizontal

Test Result: Pass

Remark:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).

3. Margin value = Limit value - Emission Level.

4. The other emission levels were very low against the limit.
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100

50 I_
E | ¢
% afl T 8
P
20
p
bi;:]l\.‘. 1[!;]!\.1 G
. Frequency[Hz]
Freq. Level Factor Limit Margin Height Angle )
NO. Polarity
[MHZ] [dBuV/m] [dB] [dBuV/m] [dBuV/m] [cm] [°]
1 30.49 35.29 19.04 40.00 4.71 110 270 Vertical
2 32.04 34.19 18.37 40.00 5.81 110 90 Vertical
3 41.74 30.42 14.16 40.00 9.58 110 50 Vertical
4 74.24 29.18 8.80 40.00 10.82 110 30 Vertical
5 521.45 32.50 19.88 46.00 13.50 110 30 Vertical
6 933.65 37.75 2510 46.00 8.25 110 280 Vertical

Test Result: Pass

Remark:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).
3. Margin value = Limit value - Emission Level.
4. The other emission levels were very low against the limit.
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Restricted-band band-edge: 608MHz~614MHz

LoRa_902.3MHz: Horizontal

100

20|

Levei[dSpu\im]
n
>

40|
50l I
60BM 608.6M

605 ZM G09.8M G10.4M B11M 611.6M G12.2M G12.8M G13.4M 614M

Frequency[Hz]
— QP Lirmit

« (P Detecior

LoRa_902.3MHz: Vertical

100

Leved[d8u\im]

GOGM 508 6M G058 2M G08.8M G10.4M GHIM G11.6M G12.2M B12.8M G13.4M G14M

Frequency[Hz]
— QP Limit

= QP Detector

NO.

Freq.
[MHZ]

Level
[dBuV/m]

Factor
[dB]

Limit
[dBpV/m]

Margin
[dBpV/m]

Height
[cm]

Angle
[°]

Polarity

1

609.76

24.21

20.70

46.00

21.79

100

210

Horizontal

2

609.26

24.76

20.70

46.00

21.24

100

120

Vertical

Test Result: Pass

Remark:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).
3. Margin value = Limit value - Emission Level.

4. The other emission levels were very low against the limit.
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Restricted-band band-edge: 960MHz~1000MHz

LoRa_927.6MHz: Horizontal

100

Leved[d8u\im]

S60M BH4M BGEM g72m a7eMm S50M aa4M 986M aeeM Ga6M 1G

Frequency[Hz]
— QP Limnit

= QP Detector

LoRa_927.6MHz: Vertical

100

Leved[d8u\im]

S60M BH4M BGEM g72m a7eMm S50M aa4M 986M aeeM Ga6M 1G

Frequency[Hz]
— QP Limit

» QP Detectar

Freq.
[MHZz]

NO.

Level
[dBpV/m]

Factor
[dB]

Limit
[dBpV/m]

Margin
[dBuV/m]

Height
[cm]

Angle
[°]

Polarity

1 966.96

42.19

2545

54.00

11.81

100

360

Horizontal

2 966.99

41.91

2545

54.00

12.09

100

80

Vertical

Test Result: Pass

Remark:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).
3. Margin value = Limit value - Emission Level.

4. The other emission levels were very low against the limit.
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Restricted-band band-edge: 1000MHz~1240MHz

LoRa_927.6MHz: Horizontal

100

Leved[d8u\im]

1G 1024G 1.048G 1.072G 1.086G

PK Limi e AN LML
T s AV Deteclar

112G

Frequency[Hz]

—— Horizarital AV

11446

1.168G 1.192G 1.216G 124G

LoRa_927.6MHz: Vertical

100

Leved[d8u\im]

1G 1024G 1.048G 1.072G 1.086G

PK Limi e AN LML
T * AV Deteclor

— Vertical AV

112G

Frequency[Hz]

11446

1.168G 1.192G 1.216G 124G

Limit
[dBpV/m]

Factor
[dB]

Level
[dBuV/m]

Freq.
[MHZz]

NO.

Margin
[dBuV/m]

Trace Height Angle

[cm] el Polarity

1048.17 38.67 -12.66 74.00

35.33

PK 150 130 Horizontal

1048.00 30.18 -12.66 54.00

23.82

AV 150 270 Horizontal

1048.94 39.03 -12.66 74.00

34.97

PK 150 240 Vertical

AW IN |~

1048.20 30.87 -12.66 54.00

23.13

AV

150 60 Vertical

Test Result: Pass

Remark:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).

3. Margin value = Limit value - Emission Level.

4. The other emission levels were very low against the limit.
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For 1GHz to 10GHz:

LoRa_902.3MHz

100

&0
B0
E it " g .
20
j
br;G 2G 3i3 AIG 5G TG 1 I;G
. Frequency[Hz]
Freq. Level Factor Limit Margin Trace Height Angle )
NO. Polarity
[MHZz] | [dBuV/m] [dB] [dBuV/m] | [dBpV/m] [ecm] [°]
1 1804.6 27.99 -11.42 54.00 26.01 AV 140 187 Horizontal
2 1805.5 35.23 -11.42 74.00 38.77 PK 140 319 Horizontal
3 2707.4 30.32 -7.98 54.00 23.68 AV 140 28 Horizontal
4 2707.4 40.09 -7.98 74.00 33.91 PK 140 329 Horizontal
5 3609.3 31.85 -5.18 54.00 22.15 AV 140 0 Horizontal
6 3609.3 41.18 -5.18 74.00 32.82 PK 140 108 Horizontal

Test Result: Pass

Remark:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).

3. Margin value = Limit value - Emission Level.

4. The other emission levels were very low against the limit.
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LoRa_902.3MHz

100

&0
B0
et e SSPN: VE SPIE
20
j
brI‘G 2G 3i3 4:13 5:3 T‘IG 1 DIG
. ) Frequency[Hz]
Freq. Level Factor Limit Margin Trace Height Angle i
NO. Polarity
[MHz] | [dBuV/m] [dB] [dBuV/m] | [dBpV/m] [cm] [°]
1 1804.6 35.58 -11.42 74.00 38.42 PK 140 290 Vertical
2 1804.6 26.50 -11.42 54.00 27.50 AV 140 272 Vertical
3 2706.5 34.92 -7.98 54.00 19.08 AV 140 272 Vertical
4 2707.4 39.63 -7.98 74.00 34.37 PK 140 359 Vertical
5 3609.3 32.22 -5.18 54.00 21.78 AV 140 229 Vertical
6 3609.3 40.97 -5.18 74.00 33.03 PK 140 360 Vertical

Test Result: Pass

Remark:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).

3. Margin value = Limit value - Emission Level.

4. The other emission levels were very low against the limit.
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100
|

LoRa_927.6MHz

J%. 0| A VRN WP i

18]

-20|

-ﬂnl

40|

‘|-’]! : - L - L

16 2 36 4G 56 76 106G

. ) Frequency[Hz]
Freq. Level Factor Limit Margin Trace Height Angle )
NO. Polarity

[MHz] | [dBuV/m] [dB] [dBuV/m] | [dBuV/m] [cm] [°]
1 1855.9 36.17 -11.27 74.00 37.83 PK 150 96 Horizontal
2 1856.8 26.69 -11.28 54.00 27.31 AV 150 72 Horizontal
3 2781.2 29.56 -7.82 54.00 24 .44 AV 150 15 Horizontal
4 2783.0 38.68 -7.82 74.00 35.32 PK 150 200 Horizontal
5 3708.3 32.76 -4.80 54.00 21.24 AV 150 192 Horizontal
6 3708.3 41.13 -4.80 74.00 32.87 PK 150 25 Horizontal

Test Result: Pass

Remark:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).
3. Margin value = Limit value - Emission Level.

4. The other emission levels were very low against the limit.
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LoRa_927.6MHz

100

&0
B0
% 30 [RRTR N TIE TrP TH | T8 5 i A X
i
20
P
br;G 2G 3i3 JIG '\G ’P 1 DIG
. ) Frequency[Hz]
Freq. Level Factor Limit Margin Trace Height Angle .
NO. Polarity
[MHz] | [dBuV/m] [dB] [dBuV/m] | [dBuV/m] [cm] [°]
1 1855.0 35.47 -11.27 74.00 38.53 PK 150 262 Vertical
2 1855.0 26.43 -11.27 54.00 27.57 AV 150 26 Vertical
3 2783.0 30.00 -7.82 54.00 24.00 AV 150 224 Vertical
4 2783.0 38.32 -7.82 74.00 35.68 PK 150 240 Vertical
5 | 3711.07 41.45 -4.80 74.00 32.55 PK 150 1 Vertical
6 | 3711.07 32.26 -4.80 54.00 21.74 AV 150 57 Vertical

Test Result: Pass

Remark:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m).
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB).

3. Margin value = Limit value - Emission Level.

4. The other emission levels were very low against the limit.
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2.10. AC Power Line Conducted Emission
2.10.1. Limit of AC Power Line Conducted Emission

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

Conducted Limit (dBuV)
Frequency range (MHz) :
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50

2.10.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.10.3. Test Setup

[ e e e
I Hon-conductive tablc —I
I I
I Rear of EUT to be flushed I
} with rear of table top I
| 1
|
|
L —— I
} B0 EUT |
I Ll Ll [ I 0 emto
I Receiver }’ | ground
I 5003 RF Cable 80c HI : plane
I |
| |
| I/ 2 |
| '-l
| 3] :
I AMH I
| |
| (LIS H} I
I I
| I
| - = | .
I P . 3c) I -
I e Bonded to horizontal <M cm to vertical e
e ground plane reference plane [
e A ] e
AMH = Artificial mains network (LISH)
AE = Associafed equipment @@

EUT = Equipment under test
I5H - Impedance stabilization network

Swstem Simulator
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2.10.4. Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at
least80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 micrometry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector

and Quasi-Peak Detector Function respectively.
2.10.5. Test Results of AC Power Line Conducted Emission

Note: Not applicable, EUT is battery powered equipment.
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3. List of measuring equipment
Iltem Test Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1 EMI Test Receiver ROHDE&SCHWARZ ESW26 A180502935 2023.06.08 2024.06.07
SAC-5MAC
2 5M Anechoic Chamber Albatross A0304210 2023.08.01 2026.07.31
12.8x6.8x6.4m
3 Loop Antenna Schwarz beck HFH2-Z2 A0304220 2022.05.02 2025.05.01
Broadband antenna
4 R&S HL562 A0304224 2023.06.08 2026.06.07
(30MHz~1GHz)
EMI Horn Ant.
5 ETC 1209 A150402241 2021.01.02 2024.01.01
(1-18G)
Horn antenna
6 AR AT4510 A0804450 2023.06.01 2026.05.31
(18GHz~26.5GHz)
7 Amplifier 30M~1GHz MILMEGA 80RF1000-10004 A140101634 2022.12.13 2023.12.12
8 Amplifier 1G~18GHz MILMEGA AS0104R-800/400 A160302517 2022.12.13 2023.12.12
9 Spectrum Analyzer KEYSIGHT N9030A A160702554 2023.02.20 2024.02.19
10 Test Receiver KEYSIGHT N9038A A141202036 2023.06.12 2024.06.11
11 LISN ROHDE&SCHWARZ ENV216 A140701847 2023.08.21 2024.08.20
12 Cable MATCHING PAD w7 / 2023.08.21 2024.08.20
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Uncertainty of Evaluation

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.10-2013. All the measurement uncertainty value were shown with a coverage K=2 to
indicate 95% level of confidence . The measurement data show herein meets or exceeds the CISPR
measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified
limit to determine compliance.

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

Measuring Uncertainty for a level of

2.8dB
confidence of 95%(U=2Uc(y))

Uncertainty of Radiated Emission Measurement (9kHz~30MHz)

Measuring Uncertainty for a level of

3.5dB
confidence of 95%(U=2Uc(y))

Uncertainty of Radiated Emission Measurement (30MHz~1GHz)

Measuring Uncertainty for a level of

3.91dB
confidence of 95%(U=2Uc(y))

Uncertainty of Radiated Emission Measurement (1GHz~18GHz)

Measuring Uncertainty for a level of

4.5dB
confidence of 95%(U=2Uc(y))

Uncertainty of Radiated Emission Measurement (18GHz~40GHz)

Measuring Uncertainty for a level of

4.9dB
confidence of 95%(U=2Uc(y))

Uncertainty of RF Conducted Measurement (9kHz~40GHz)

Measuring Uncertainty for a level of

1.3dB
confidence of 95%(U=2Uc(y))

**END OF REPORT**
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