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ssamonias. FCC RADIO TEST REPORT

Report

No. : FR020110-01H

Summary of Test Result

Report Ref Std. Test ltems Result
Clause Clause (PASS/FAIL)

3.1 15.247(a)(1) Number of Channels Pass

3.2 15.247(a)(1) Hopping Channel Separation Pass

3.3 15.247(a)(1) Dwell Time of Each Channel Pass

3.4 15.247(a)(1) 20dB Bandwidth Pass

34 2.1049 99% Occupied Bandwidth Reporting only

35 15.247(b)(2) Output Power Pass

3.6 15.247(d) Conducted Band Edges Pass

3.7 15.247(d) Conducted Spurious Emission Pass

38 15.247(d) Radiated Band Edges and Pass

' ' Radiated Spurious Emission
3.9 15.207 AC Conducted Emission Pass
15.203 & .
3.10 Antenna Requirement Pass
15.247(b)

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.

Reviewed by: Wii Chang

Report Producer: Dara Chiu
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1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Digital Media Receiver
Model Name TAE4AT
FCC ID 2AUPE-8959

WLAN 11b/g/n HT20

WLAN 11a/n HT20/HT40

EUT supports Radios application WLAN 11ac VHT20/VHT40/VHT80
Bluetooth BR/EDR/LE
Zigbee/FSK/LoRa

1.2 Product Specification of Equipment Under Test

Standards-related Product Specification

LoRa FHSS: 902.2 MHz ~ 927.8 MHz

FSK 50Kbps FHSS: 902.2 MHz ~ 927.8 MHz
FSK 150Kbps FHSS: 902.4 MHz ~ 927.6 MHz
FSK 250Kbps FHSS: 902.5 MHz ~ 927.5 MHz

TXx/Rx Frequency Range

LoRa FHSS: 129

FSK 50Kbps FHSS: 129
FSK 150Kbps FHSS: 64
FSK 250Kbps FHSS: 51

Number of Channels

LoRa FHSS: 18.56 (0.0718 W)

FSK 50Kbps FHSS: 18.64 (0.0731 W)
FSK 150Kbps FHSS: 18.64 (0.0731 W)
FSK 250Kbps FHSS: 18.65 (0.0733 W)

Maximum Output Power to Antenna

LoRa FHSS: 0.127

FSK 50Kbps FHSS: 0.103
FSK 150Kbps FHSS: 0.155
FSK 250Kbps FHSS: 0.252

99% Occupied Bandwidth

Antenna Type / Gain Inverted F type Antenna with gain -0.48 dBi

LoRa FHSS: LoRa

. FSK 50Kbps FHSS: FSK
Type of Modulation FSK 150Kbps FHSS: FSK
FSK 250Kbps FHSS: FSK

1.3 Modification of EUT

No modifications are made to the EUT during all test items.
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1.4

1.5

Testing Location

Test Site SPORTON INTERNATIONAL INC. EMC & Wireless Communications
Laboratory

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

TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.

Test Site No.

THO5-HY CO05-HY

Note: The test site complies with ANSI C63.4 2014 requirement.

Test Site SPORTON INTERNATIONAL INC. EMC & Wireless Communications
Laboratory

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

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Test Site Location

Sporton Site No.
03CH16-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW1190 and TWO0007

Applicable Standards

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

+ FCC Part 15 Subpart C §15.247

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

¢+ ANSI C63.10-2013

Remark:

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

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

2.1 Carrier Frequency Channel

LoRa FHSS / FSK 50 Kbps FHSS

Fre;::;cy Channel (Fl\;quz) Channel (FI\;GHZ) Channel (F,\;:i) Channel (F,\;:i) Channel (F'\;eHcl)
1 902.2 28 907.6 55 913.0 82 918.4 109 923.8
2 902.4 29 907.8 56 913.2 83 918.6 110 924.0
3 902.6 30 908.0 57 913.4 84 918.8 111 924.2
4 902.8 31 908.2 58 913.6 85 919.0 112 924.4
5 903.0 32 908.4 59 913.8 86 919.2 113 924.6
6 903.2 33 908.6 60 914.0 87 919.4 114 924.8
7 903.4 34 908.8 61 914.2 88 919.6 115 925.0
8 903.6 35 909.0 62 914.4 89 919.8 116 925.2
9 903.8 36 909.2 63 914.6 90 920.0 117 925.4
10 904.0 37 909.4 64 914.8 91 920.2 118 925.6
11 904.2 38 909.6 65 915.0 92 920.4 119 925.8
12 904.4 39 909.8 66 915.2 93 920.6 120 926.0
13 904.6 40 910.0 67 915.4 94 920.8 121 926.2
902 — 928
MHz 14 904.8 41 910.2 68 915.6 95 921.0 122 926.4
15 905.0 42 910.4 69 915.8 96 921.2 123 926.6
16 905.2 43 910.6 70 916.0 97 921.4 124 926.8
17 905.4 44 910.8 71 916.2 98 921.6 125 927.0
18 905.6 45 911.0 72 916.4 99 921.8 126 927.2
19 905.8 46 911.2 73 916.6 100 922.0 127 927.4
20 906.0 47 911.4 74 916.8 101 922.2 128 927.6
21 906.2 48 911.6 75 917.0 102 922.4 129 927.8
22 906.4 49 911.8 76 917.2 103 922.6 - -
23 906.6 50 912.0 77 917.4 104 922.8 - -
24 906.8 51 912.2 78 917.6 105 923.0 - -
25 907.0 52 912.4 79 917.8 106 923.2 - -
26 907.2 53 912.6 80 918.0 107 923.4 - -
27 907.4 54 912.8 81 918.2 108 923.6 - -
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FSK 150 Kbps FHSS

Frequency Band Channel (II:\;eHZ) Channel (II:\;quZ) Channel (II:\;quz)
1 902.4 28 913.2 55 924.0
2 902.8 29 913.6 56 924.4
3 903.2 30 914.0 57 924.8
4 903.6 31 914.4 58 925.2
5 904.0 32 914.8 59 925.6
6 904.4 33 915.2 60 926.0
7 904.8 34 915.6 61 926.4
8 905.2 35 916.0 62 926.8
9 905.6 36 916.4 63 927.2
10 906.0 37 916.8 64 927.6
11 906.4 38 917.2
12 906.8 39 917.6
902 — 928 MHz 13 907.2 40 918.0
14 907.6 41 918.4
15 908.0 42 918.8
16 908.4 43 919.2
17 908.8 44 919.6
18 909.2 45 920.0
19 909.6 46 920.4
20 910.0 47 920.8
21 910.4 48 921.2
22 910.8 49 921.6
23 911.2 50 922.0
24 911.6 51 922.4
25 912.0 52 922.8
26 912.4 53 923.2
27 912.8 54 923.6
TEL : 886-3-327-3456 Page Number : 8 of 55
FAX : 886-3-328-4978 Issued Date - Jul. 28, 2020

Report Template No.: BU5-FR15CFHSS Version 1.0 Report Version 1 02




ssamonias. FCC RADIO TEST REPORT Report No. : FR020110-01H

FSK 250 Kbps FHSS

Frequency Band Channel (II:\;eHZ) Channel (II:\;quz)
1 902.5 28 916.0
2 903.0 29 916.5
3 903.5 30 917.0
4 904.0 31 917.5
5 904.5 32 918.0
6 905.0 33 918.5
7 905.5 34 919.0
8 906.0 35 919.5
9 906.5 36 920.0
10 907.0 37 920.5
11 907.5 38 921.0
12 908.0 39 921.5
13 908.5 40 922.0
902 — 928 MHz 14 909.0 41 922.5
15 909.5 42 923.0
16 910.0 43 923.5
17 910.5 44 924.0
18 911.0 45 924.5
19 911.5 46 925.0
20 912.0 47 925.5
21 912.5 48 926.0
22 913.0 49 926.5
23 913.5 50 927.0
24 914.0 51 927.5
25 914.5
26 915.0
27 915.5
TEL : 886-3-327-3456 Page Number : 9 of 55
FAX : 886-3-328-4978 Issued Date - Jul. 28, 2020

Report Template No.: BU5-FR15CFHSS Version 1.0 Report Version 1 02




ssamonias. FCC RADIO TEST REPORT Report No. : FR020110-01H

2.2 Test Mode

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the

highest fundamental frequency or to 40 GHz, whichever is lower).

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

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

Summary table of Test Cases

Test Item Feature LoRa/FSK
Mode 1: CHO1 Tx_902.20 MHz
LoRa 125 KHz FHSS | Mode 2: CH65 Tx _915.00 MHz
Mode 3: CH129 Tx _927.80 MHz
Mode 4: CHO1 Tx_902.20 MHz
FSK 50 Kbps FHSS | Mode 5: CH65 Tx _915.00 MHz
Conducted Mode 6: CH129 Tx _927.80 MHz
Test Cases Mode 7: CHO1 Tx_902.40 MHz
FSK 150 Kbps FHSS | Mode 8: CH32 Tx _914.80 MHz
Mode 9: CH64 Tx _927.60 MHz
Mode 10: CHO1 Tx_902.50 MHz
FSK 250 Kbps FHSS | Mode 11: CH26 Tx _915.00 MHz
Mode 12: CH51 Tx _927.50 MHz
Mode 1: CHO1 Tx_902.20 MHz
LoRa 125 KHz FHSS | Mode 2: CH65 Tx _915.00 MHz
Mode 3: CH129 Tx _927.80 MHz
Mode 4: CHO1 Tx_902.20 MHz
FSK 50 Kbps FHSS | Mode 5: CH65 Tx _915.00 MHz
Radiated Mode 6: CH129 Tx _927.80 MHz
Test Cases Mode 7: CHO1 Tx_902.40 MHz
FSK 150 Kbps FHSS | Mode 8: CH32 Tx _914.80 MHz
Mode 9: CH64 Tx _927.60 MHz
Mode 10: CHO1 Tx_902.50 MHz
FSK 250 Kbps FHSS | Mode 11: CH26 Tx _915.00 MHz
Mode 12: CH51 Tx _927.50 MHz
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Summary table of Test Cases

AC Mode 1: WLAN (2.4GHz) Link + Bluetooth Link + Zigbee Link + Motor + Adapter +
Conducted H-Pattern + Audio + Display 40

Emission Mode 2: Lora Tx + Adapter + Display 40

Remark: The worst case of conducted emission is mode 2; only the test data of it was reported.

2.3 Connection Diagram of Test System

<AC Conducted Emission with WLAN(2.4GHz)/Bluetooth/Zigbee Mode>

120%aciH0H=z
EUT
[Adapter)
Motebook
Bluetooth EUT
Earphone
WLAN AP
Zigbee Bulb
TEL : 886-3-327-3456 Page Number : 11 of 55
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<AC Conducted Emission Lora Tx Mode>

120WacGiHz
EUT
[Adapter)
EUT
<LoRa and FSK Tx Mode>
120acB0H=
EUT
(Adapter)

EUT
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2.4

2.5

2.6

Support Unit used in test configuration and system

Item |Equipment Trade Name |Model Name [FCC ID Data Cable [Power Cord
1. |WLANAP ASUS RT-AC66U MSQ-RTAC66U |N/A Unshielded,1.8m
AC I/P:
. Unshielded, 1.2 m
2. |Notebook DELL Latitude E3400|FCC DoC N/A
DC O/P:
Shielded, 1.8 m
3. |Zigbee Bulb OSRAM 73674 DZO-IQHOME N/A N/A
4. [Bluetooth Earphone |Sony Ericsson [MW600 PY700A2029 N/A N/A

EUT Operation Test Setup

The RF test items, utility “Compliance v1.0.0.87” was installed in Notebook which was programmed in
order to make the EUT get into the engineering modes to provide channel selection, power level, data
rate and the application type and for continuous transmitting signals.

Measurement Results Explanation Example

For all conducted test items:

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

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

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

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

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

TEL : 886-3-327-3456 Page Number : 13 of 55
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3 Test Result
3.1 Number of Channel Measurement

3.1.1Limits of Number of Hopping Frequency

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

frequencies.

3.1.2Measuring Instruments

See list of measuring equipment of this test report.

3.1.3Test Procedure

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

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW = 300kHz; VBW > RBW, Sweep = auto; Detector function = peak; Trace = max hold.

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

7. Record the measurement data derived from spectrum analyzer.

3.1.4Test Setup

Spectrum Analyzer EUT
TEL : 886-3-327-3456 Page Number 1 14 of 55
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3.1.5Test Result of Number of Hopping Frequency

Please refer to Appendix A.

<LoRa FHSS>
Number of Hopping Channel Plot

Spectrum

on Channel 1 - 129

Ref Level 30.00 dém
Att 20 dB

Offset 25.50 dB & RBW 50 kHz
SWT 37.9 ps @ VBW 200 kHz

Mode Auto FFT

@ 1Pk Max

20 dBm

0 dem

K AR R R L L UK AL R AR R R

AR

-10 dBm

-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dém

Start 902.0 MHz 601 pts

Stop 915.0 MHz

)l

p—
Measuring... SURNEELED e

Date: 14.JUL.2020

Spectrum

12:04:37

4

(=)

Ref Level 30.00 dém
Att 20 dB

Offset 25.50 dB & RBW 50 kHz
SWT 37.9 ps @ VBW 200 kHz

Mode Auto FFT

@ 1Pk Max

20 dBm

IRAR LRI

10 dBm

vy

R A e T

0 dBm

-10 dBm

-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dém

Start 915.0 MHz

691 pts Stop 928.0 MHz
i Teorormon GIREANRND W8 .
Date: 14.JUL.2020 12:05:47
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<FSK 50Kbps FHSS>
Number of Hopping Channel Plot on Channel 1 -129

Spectrum mv:'

Ref Level 30.00 dem Offset 25.50 d8 & RBW 50 kHz
Att 20de SWT 37.9 ps & VBW 200 kHz Mode Auto FFT

VAR Wﬂﬂﬂﬂ A ﬂﬂﬂﬂﬂﬂfﬂﬁﬂ [ IR
UL VLU RO L

—_—

40 dBm:

50 dBm

60 dBm:

Start 902.0 MHz 691 pts Stop 915.0 MHz
)i I Measuring.. W Y

Date: 15.JUL.202 3: 135
Spectrum mv:'

Ref Level 30.00 dem Offset 25.50 d8 & RBW 50 kHz

Wﬂﬂ AN HWMHH VAN ﬂﬂﬂﬂﬂ%ﬂﬁﬂﬂﬂﬂ [
I P
—— ?:'Hz -l | Measuri ing... .llllll:;nzmg-ﬂ MHZ%
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<FSK 150Kbps FHSS>

Report No. : FR020110-01H

Number of Hopping Channel Plot on Channel 1 - 64

Spectrum

Ref Level 30.00 dém Offset 25.50 dB & RBW
Att 20de SWT 38 ps & VBW 300 kHz  Mode Auto FFT

\(ﬂﬂﬂﬂﬂﬂ(}

[N
L

—
e ——
[ —

Start 902.0 MHz

5.JUL.2020 17:28:21

Spectrum

Ref Level 30.00 dém Offset 25.50 dB & RBW
Att 20de SWT 38 ps & VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

20 dem

AAf/

AYaRk
L

1

—_—
e

-10 dBm

-20 dém

-30 dém

-40 dBm

-50 dém

-60 dBm

Start 915.0 MHz

s: 15.JUL.2020 17:48:57
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<FSK 250Kbps FHSS>

Number of Hopping Channel Plot on Channel 1 - 51

Spectrum

Ref Level 30.00 dém  Offset 25.50 dB @ RBW 100 kHz

Att 20 de SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@1Pk M

T

AVATRRATATANAVI

i

= |
—

i
L [

Start 902.0 MHz

691 pts Stop 915.0 MHz

| SEEEEEE ] Vi

Measuring...

5.JUL.2020 20:55:07

Spectrum

(=)

Att 20de SWT
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3.2 Hopping Channel Separation Measurement

3.2.1Limit of Hopping Channel Separation

Frequency hopping systems operating in the 902 — 928 MHz band shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,

whichever is greater.

3.2.2Measuring Instruments

See list of measuring equipment of this test report.

3.2.3Test Procedures

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

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

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels;
RBW = 300kHz; VBW > RBW, Sweep = auto; Detector function = peak; Trace = max hold.

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

3.2.4Test Setup

Spectrum Analyzer EUT
3.2.5Test Result of Hopping Channel Separation
Please refer to Appendix A.
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<LoRa FHSS>
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<FSK 50Kbps FHSS>
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<FSK 150Kbps FHSS>
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<FSK 250Kbps FHSS>

Channel Separation Plot on Channel 01 -02 Channel Separation Plot on Channel 26 - 27
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3.3 Dwell Time Measurement
3.3.1Limit of Dwell Time

If the 20 dB bandwidth of the hopping channel is less than 250 kHz, the average time of occupancy
on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the average time of occupancy on any

frequency shall not be greater than 0.4 seconds within a 10 second period.

3.3.2Measuring Instruments

See list of measuring equipment of this test report.

3.3.3Test Procedures

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

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

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

4.  Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = zero span, centered on a hopping
channel; RBW = 1 MHz; VBW > RBW; Sweep = as necessary to capture the entire dwell time
per hopping channel; Detector function = peak; Trace = max hold.

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

3.3.4Test Setup

Spectrum Analyzer EUT
3.3.5Test Result of Dwell Time
Please refer to Appendix A.
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<FSK 150Kbps FHSS>
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3.4 20dB and 99% Bandwidth Measurement
3.4.1Limit of 20dB and 99% Bandwidth

The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.
99% Bandwidth is reporting only.

3.4.2Measuring Instruments

See list of measuring equipment of this test report.

3.4.3Test Procedures

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

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

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

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

5. Use the following spectrum analyzer settings for 99 % Bandwidth measurement.
Span = approximately 1.5 to 5 times the 99% bandwidth, centered on a hopping channel;
RBW > 1-5% of the 99% bandwidth; VBW > 3 * RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

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

3.4.4Test Setup

e )

Spectrum Analyzer EUT
3.4.5Test Result of 20dB Bandwidth
Please refer to Appendix A.
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<LoRa FHSS>
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<FSK 50Kbps FHSS>

20 dB Bandwidth Plot on Channel 01 20 dB Bandwidth Plot on Channel 65

Spectrum :-'3’ Spectrum

Ref Level 30.00 dém  Offset 25.50 db & RBW 3 kHz

=)

Ref Lavel 30.00 dém  Offset 25,50 dB e RBW 3 knz
Att 20 dB. SWT 6316 s @ VBW 10 kHz Mode Auto FFT Att 20d8  SWT 631.6 Us @ VBW 10 kHz Mode Auto FFT
[@ 1Pk Max [@1FK Max
p2[1] 0.52 dB] D2[1] 0.01 dB)|
105.640 kHz 106.370 kHz
20 dBi — M1[1] 1.98 dBm 20 dBi T M1[1] 2.87 dBm)|
D1 17.240 dBm r 902.148630 MHZ| 1 16,670 dBm T 14.947900 MHz|
LA f
B B | L,
104 A=z ay 104 =
/ﬁ el / K&
od b e od fle” k
D2 -2.160 dbm o 02 -3.330 dbm J 3
X
10d 1 it od .
] | 1
i | |
20 d %IH f m 20 df Pl W
r 1 ]
i L i) A
z
30d — b ”‘, 30 d 7 e
f
JRW " \ JILJ I\\I'\I\
40 B T A o 40 dBm >
N g F PR ot e I
PP A o prsale b, ]
-50 dB -50 dB
50 50l
CF 902.2 MHz 691 pts SEBn 500.0 kHz CF 915.0 MH2z 691 pts sian 500.0 kHz
m | n |
L )i J Measuring... @URRRLLCE S i L JU J Measuring... ERRALLLLD S i
Date: 15.JUL.2020 09:08:58 Date: 15.0UL.2020 10:44:22

20 dB Bandwidth Plot on Channel 129

Ref Level 30.00 dém  Offset 25.50 db & RBW 3 kHz
Att

20 de SWT 6316 us @ YBW 10kHz  Moade Auto FFT

[@ 1Pk Max
| D2[1] 0.43 dB)|
108.540 kHz|
20 dBy T Mi[1] 3.56 dBm)|
01 16360 gBm 927.747180 MHz

I
10de At
rad \‘\

od

2 -3.640 dBm

o2 E '
-10 di [l .\
W \)

304 e

40 dBm - = = T
- )
WY s R LR
-0 dB
50 di
CF 927.8 MHz 691 pts Span 500.0 kHz
il | Measuring...  @UANEAAND e )

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

Page Number 1 29 of 55
Issued Date : Jul. 28, 2020
Report Version 1 02



ssamonias. FCC RADIO TEST REPORT Report No. : FR020110-01H

<FSK 150Kbps FHSS>
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<FSK 250Kbps FHSS>

20 dB Bandwidth Plot on Channel 01 20 dB Bandwidth Plot on Channel 26

Spectrum :-'3’ Spectrum r%"‘
Ref Level 30,00 dBm  OFfset 25,50 0B w RBW 3 knz Ref Level 30.00 b OFfset 2550 0B w RBW 3 knz
Att 20 dB. SWT 6216 Us @ VBW 10 kHz Mode Auto FFT Att 20 dB SWT 631.6 U5 & VBW 10 kHz Mode Auto FFT
[@ 17k Max [@ 17k Max
p2[1] 0.01 dB] D2[1] 0.02 dB)|
254.700 kHz 253.260 kHz
0dBm—y oo ) M1[1] 1.15 dBm| 20 dés — M1[1] 0.83 dBm
R i 902.374100 MHz 21 18,310 6km 914.874820 MHZ
10 dB = : 10 dBy e
f.'w”” v 'v-’\./"‘n\,k\q 1 o™ AT Kave W
» “ M1 X M
0 dBm——— ";' i o b od . Rl N
05 1,410 Al =k D2 1,600 B i
o i i
10d = 10d P,"A
i Y N W
204 P iN od / il
T e [N o fhan T 1 N
[ v i, b\ﬁfkv [V (Y Wy
30 d -30 di
40 dBm 40 dB
-0 dB -50 dB
s0d -s0d
CF 902.5 MHz 691 pts SEBI‘\ 500.0 kHz CF 915.0 MHz 691 pts sian 500.0 kH2
il Measuring... UL 0D gl ] il Measuring... EUNALLLLD e .
JL ] L L #

20 dB Bandwidth Plot on Channel 51
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3.4.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.

<LoRa FHSS>

99% Occupied Bandwidth Plot on Channel 01 99% Occupied Bandwidth Plot on Channel 65
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99% Occupied Bandwidth Plot on Channel 129
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<FSK 50Kbps FHSS>
99% Occupied Bandwidth Plot on Channel 01 99% Occupied Bandwidth Plot on Channel 65
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<FSK 150Kbps FHSS>
99% Occupied Bandwidth Plot on Channel 01 99% Occupied Bandwidth Plot on Channel 32
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99% Occupied Bandwidth Plot on Channel 64
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<FSK 250Kbps FHSS>
99% Occupied Bandwidth Plot on Channel 01 99% Occupied Bandwidth Plot on Channel 26
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99% Occupied Bandwidth Plot on Channel 51

Spectrum :-'3’
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.5 Output Power Measurement

3.5.1Limit of Output Power

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but

at least 25 hopping channels, as permitted under paragraph (a)(1)(i) of this section.

3.5.2Measuring Instruments

See list of measuring equipment of this test report.

3.5.3Test Procedures

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

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

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

Measure and record the results in the test report.

3.5.4Test Setup

Power Meter EUT

3.5.5Test Result of Peak Output Power

Please refer to Appendix A.

3.5.6 Test Result of Average Output Power (Reporting Only)

Please refer to Appendix A.
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3.6 Conducted Band Edges Measurement
3.6.1Limit of Band Edges

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.6.2Measuring Instruments

See list of measuring equipment of this test report.

3.6.3Test Procedures

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

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

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

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

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

3.6.4Test Setup

e 2

Spectrum Analyzer EUT
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3.6.5Test Result of Conducted Band Edges

<LoRa FHSS>
Low Band Edge Plot on Channel 01

High Band Edge Plot on Channel 129
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<FSK 150Kbps FHSS>
Low Band Edge Plot on Channel 01

High Band Edge Plot on Channel 64
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<FSK 250Kbps FHSS>
Low Band Edge Plot on Channel 01

High Band Edge Plot on Channel 51
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3.6.6 Test Result of Conducted Hopping Mode Band Edges

<LoRa FHSS>
Hopping Mode Low Band Edge Plot
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<FSK 50Kbps FHSS>
Hopping Mode Low Band Edge Plot
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<FSK 150Kbps FHSS>
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3.7 Conducted Spurious Emission Measurement

3.7.1Limit of Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.7.2Measuring Instruments

See list of measuring equipment of this test report.

3.7.3Test Procedure

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

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

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

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

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

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

frequency band.

3.7.4Test Setup

Spectrum Analyzer EUT
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3.7.5Test Result of Conducted Spurious Emission
<LoRa FHSS>
CSE Plot on Channel 01 CSE Plot on Channel 65

Spectrum %’ Spectrum %’
Ref Level 30,00 dBm  Offset 25.50 b & RBW 100 kHz Ref Level 30.00 dbm  Offset 25.50 b w RBW 100 kHz

Att 200B  SWT 997 ms & VBW 300 kHz  Mode Sweep Att 20dE  SWT  98.7 ms @ VBW 200 kHz  Mode Sweep

[@ 1Pk view [@ 17k View

m2[1] -36.56 dBm)| m2[1] -37.34 dBm)|
6.9770 GHz 6.8190 GHz]
20 dBm-'H M1[1] 18.04 dB 20 dem-144 M11] 17.81 dB
D1 16.040 dBm ‘003.0 \u—’c': D1 17.810 dBrm 917.0 \"_'E
10 oy 10 d
0 di 0 di
T.360 dem > 2,150 dbrm
-10 d -10 di
-20 d -20 di
=30 d -30di
7 M
40 dem i S ooyt L it 40 dém he i, g S A o
ittt f M ARES e L S RN T St Ty
50 d8 50 dB
-60 di -60 di
Start 30.0 MHz 691 pts Stop 10.0 GHz Start 30.0 MHz ﬁ-gl pts Stop 10.0 GHz
e = RS e e pe )
[ T | teasuring...  @UARAARAD e 4 L b | Measuring...  QUANANIED e Y
Date: 14.0UL.2020 19:16:23 o 1.z020 19:21
CSE Plot on Channel 129
Spectrum %’
Ref Level 20,00 dém Offset 25.50 db & RBW 100 kHz
Att 20 dBE SWT 99.7 ms & VBW 300 kHz  Mode Sweep
[@ 1Pk View
m2[1] -37.29 dBm)|
6.0250 GHz
20 dBm-> Mil1] 17.64 dBm
D1 17.640 dBm 932.0 MHZ
10 oy
0d
2,360 din
-10 d
-20 d
-30 di
Mz
40 dm i i 4l sk
- P T v TSI ERTE TERCRTTLE Pal e
| osdni M,“m,,r«hdl‘\,yn VA W ' i
50 B
-60 di
Start 30.0 MHz 691 El! SluE 10.0 GHz
pr— :—1 J Measuring... UALLLLLN S 4
Dats: 14.0UL.2020 13:31:51
TEL : 886-3-327-3456 Page Number 1 43 of 55
FAX : 886-3-328-4978 Issued Date : Jul. 28, 2020

Report Template No.: BU5-FR15CFHSS Version 1.0 Report Version 1 02



ssamonias. FCC RADIO TEST REPORT Report No. : FR020110-01H

<FSK 50Kbps FHSS>
CSE Plot on Channel 01 CSE Plot on Channel 65

Spectrum :-'3’ Spectrum "'%"'
Ref Level 30,00 dm  Offset 25,50 dB e RBW 100 kHz Ref Lavel 30.00 dér Offset 25,50 dB e RBW 100 kHz
Att 20 de SWT  99.7 ms e VBW 300 kHz  Mode Auto Sweep At 20dB  SWT  96.7 ms e VBW 300 kHz  Mode Auto Sweep
[@ 1Pk Max [@1FK Max
m2[1] -36.21 dBm)| m2[1] -36.67 dBm)|
) 6.8910 GHz| 6.9050 GHz,
T A M1[1] 18.51 dBm 20 dem-4l——— M1[1] 17.88 dBm
R 003.0 MHz D1 17.680 coir 917.0 MHz
10d8 10 g8
od od -
2 2,120 dbm
-10d -10d!
20d 20!
30 d 30 di
) i
50 dBm g i SISV USSR P 9N " 40 dBm . S PR ST SRV VE—— s
| bt st h [ N PR
-50 dB 50 dB
50 50l
Start 30.0 MHz 691 pts Slﬂl 10.0 GHz Start 30.0 MH2 691 pts Stﬂi 10.0 GH2
™ -
JU J Measuring... [ R Y i L JU J Measuring... nenp e i
Date: 15.JUL.2020 14:17:12 Date: 15.0UL.2020 14:24:38

CSE Plot on Channel 129

Spectrum :-'3’
Ref Level 30,00 dbm  Offset 25.50 dB @ RBW 100 kHz
Att 20 dB. SWT 99.7 ms e VBW 300 kHz Mode Auto Sweep
[@ 1Pk Max
m2[1] -36.74 dBm)|
6.9690 GHz,
20 dBi — M1[1] 17.92 dBm
D1 17,320 dem 032.0 MHZ]
10 d8
od
12 -2.080 dbm
-1od
204
30 d
1
-0 dem T T e A sl 7 e -
PRI SRR ™
50 dg
s0d
Start 30.0 MHz 691 pts Slﬂl 10.0 GHz
i
Measuring...
)i T Feasaring yi
Date: 15.JUL.2020 14
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<FSK 150Kbps FHSS>
CSE Plot on Channel 01

CSE Plot on Channel 32

Spectrum :-'3’ Spectrum "'%"'
Ref Level 30,00 dm  Offset 25,50 dB e RBW 100 kHz Ref Lavel 30.00 dér Offset 25,50 dB e RBW 100 kHz
Att 20 de SWT  99.7 ms e VBW 300 kHz  Mode Auto Sweep At 20dB  SWT  96.7 ms e VBW 300 kHz  Mode Auto Sweep
[@ 1Pk Max [@1FK Max
m2[1] -37.73 dBm)| m2[1] -38.25 dBm)|
i 6.6310 GH| 5.8518 GHz,
20 dBm—p- , a70 di Mi1[1] 18.97 dBm 20 dBm—1— M1[1] 18.27 dBm)|
R 203.0 MHz J1 18,270 skm 917.0 MHz
10d8 10 g8
od 12 -1.030 dbm od D2 -1.730 e
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30 d 30 di
m2 Mz
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40 dem T T PR T = T 40 dem BT o " NTYO) W FL T
LY S e Pl w D o SR S .
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Start 30.0 MHz 691 pts Stop 10.0 GHz Start 30.0 MH2 691 pts Stop 10.0 GHz
K | Measuring...  @UANEAAND e ) j'\ | Measuring.. WRRRRALAN Wl ]
Date: 15.JUL.2020 19:03:37 Date: 15.0UL.2020 18
Spectrum :-'3’
Ref Level 30,00 dm  Offset 25,50 dB e RBW 100 kHz
Att 20 dB. SWT 99.7 ms & VBW 200 kHz Mode Auto Sweep
[@ 1Pk Max
m2[1] -37.48 dBm)|
5.9100 GHz|
| M E
200Bm—h. ) 15 460 dem M1[1] ;u:‘zmntl:ﬂ:
10d8
L 2 -1.540 dem
-10d
20
30 d
.
-40 dBm e I e L L = w4 shgrb st LAt
bt U FRYRU. - e
-50 dB
50
Start 30.0 MHz 691 pts Stop 10.0 GHz
K | Measuring...  @UANEAAND e )
Date: 15.0UL.2020 19:07:15
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<FSK 250Kbps FHSS>
CSE Plot on Channel 01

CSE Plot on Channel 26

Spectrum :-'3’ Spectrum :v'f—,v:'
Ref Level 30,00 dbm  Offset 25.50 0B w RBW 100 kkz Ref Level 30.00 dbm  Offset 2550 0B w RBW 100 kHz
Att 20 de SWT  99.7 ms e VBW 300 kHz  Mode Auto Sweep At 20dB  SWT  96.7 ms e VBW 300 kHz  Mode Auto Sweep
[@ 1Pk Max [@1FK Max
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20 20!
30 d 30 di
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-40 dém - TR Lo e ek § ST P TN YT -0 dem - gt T T S skt PPV WOPRRIN T Sy
R TSN TSt W TR S I s
-50 dB 50 dB
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Start 30.0 MHz 691 pts Stop 10.0 GHz Start 30.0 MH2 691 pts Stop 10.0 GHz
1 | Measuring...  GRANAAED e ) j'\ | Measuring.. WRRRRALAN Wl ]
Date: 15.JUL.2020 21314326 Date: 15.0UL.2020 21:16:21

CSE Plot on Channel 51

(®)

Ref Level 30.00 dém  Offset 25.50 db & RBW 100 kHz

Att 20 dB. SWT 99.7 ms e VBW 300 kHz Mode Auto Sweep
[@ 1Pk Max
m2[1] -38.37 dBm)|
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| M .
200Bm—2h. ) 15 400 dem M1[1] ;unmnrl:ﬂ:
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20
30 d
Y
-40 dém T W ET——; Ficoe l*J‘"‘ [y, RPN P
bty gy b o - - ]
-50 dB
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1 | Measuring...  GRANAAED e )
Date: 15.JUL.2020 21:18:06
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3.8 Radiated Band Edges and Spurious Emission Measurement

3.8.1Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious

must be at least 20 dB below the highest emission level within the authorized band. In addition,

radiated emissions which fall in the restricted bands must also comply with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705 -30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3
3.8.2Measuring Instruments
See list of measuring equipment of this test report.
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3.8.3Test Procedures

1. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

2. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

3. For each suspected emission, the EUT was arranged to its worst case and then tune the
Antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level to comply with the guidelines.

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

5. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW=100 kHz for f <1 GHz, RBW=1MHz for f>1GHz ; VBW > RBW, Sweep = auto;
Detector function = peak; Trace = max hold for peak
(3) For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds
On time = Ny*L1+No*Lo+...+ N1 *LN 1 +NG*L
Where N; is number of type 1 pulses, L, is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log(Duty cycle)

6. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

7.  For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

8.  For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.
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3.8.4Test Setup

For radiated emissions below 30MHz

i | RX Antenna
- m |

Metal Full Soldered Ground Plane

.

Spectrum Analyzer ! Receiver

For radiated emissions from 30MHz to 1GHz
RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

[

Spectrum Analyzer | Receiver
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For radiated emissions above 1GHz

RX Antenna
. K
I‘/
Ant. feed
point =
1~4m
| EUT ;4— 3m ——
""" l ) !
f |
1.5m :
o .
Metal Full Soldered Ground Plane
o

Spectrum Analyzer / Receiver

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

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was

20dB lower than the limit line was not reported.

There is a comparison data of both open-field test site and alternative test site - semi-Anechoic

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

3.8.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C and D.

3.8.7Duty Cycle

Please refer to Appendix E.

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

Please refer to Appendix C and D.
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3.9 AC Conducted Emission Measurement
3.9.1Limit of AC Conducted Emission

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

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.9.2Measuring Instruments

See list of measuring equipment of this test report.

3.9.3Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least

80 centimeters from any other grounded conducting surface.

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

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

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

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

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

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

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector
and Quasi-Peak Detector Function respectively.
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3.9.4Test Setup

e e o A BT T Y e e T O S S £ e S R e I
| |
| |
I Rear of EUT to be flugshed !
I with rear of table top I
I 1
| |
I |
N |
l wa EUT l
I [ I l 80 e to
| Receiver I gruund
I 500 RF Cable 80cm : plane
| |
| |4 |
| 2 I
| 2
| 2 .3|ﬂ' :
|
| AC :
| AMH |
| ALISH) |
I |
| - & s | -
' - | -
I - - Bonded to horizontal l - 4
4 ground plane -
e e PR e Mg i Ml e e b
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.9.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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3.10Antenna Requirements

3.10.1 Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to

comply with the rule.

3.10.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.10.3 Antenna Gain

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

peak output power limit.
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4 List of Measuring Equipment

Instrument | Manufacturer | Model No. Serial No. |Characteristics Cal:)b;fetion Test Date Due Date Remark
Hygrometer Testo 608-H1 34893241 N/A Mar. 02. 2020 J;‘L'J‘Illfé’Z%SON Mar. 01. 2021 aoﬁgg_ﬁi‘;
Power Sensor|  DARE RPR3006W 16'002%48'\'0 10MHz~6GHz | Dec. 23, 2019 J\;Jb|,1fé,2§§§0~ Dec. 22, 2020 goﬁgg_ﬁi?
i&iﬁ;rzue'? ggm‘;é‘ FSV30 103738 | 9kHz~30GHz | May 14, 2020 J;Jj|,113é,2§§go~ May 13, 2021 ?Tol_’:gg_ﬁfg
S"K:;:fg?:;m' Burgeon ETF-058 | EC1300484 N/A Aug. 22, 2019 “'f,‘t',‘l,lfg-fgg;’{ Aug. 21, 2020 goﬁgg_ﬁi‘;
Power Meter | Agilent E4416A | GBA41292344 N/A Dec. 27, 2019 J;Jj|,113é,2§§go~ Dec. 26, 2020 ?Tol_’:gg_ﬁfg
Power Sensor | Agilent E9327A | US40441548 | 50MHz~18GHz | Dec. 27, 2019 Jj’ﬂ,]_lfg,zgggg Dec. 26, 2020 (CTorng-ﬁ?g
Ag;‘:(‘;‘éer ChainTek | APC-1000W N/A N/A N/A J‘jzi_%é‘22°02200~ N/A E:ggg;c:?(r)l
el Test Ronde & ESR3 102388 | 9kHz-3.6GHz | Nov. 15, 2019 | 'S %é" 2 | Nov. 14, 2020 (nggg‘_:ﬂ?(';
Hygrometer Testo 608-H1 34913912 N/A Nov. 07, 2019 J‘;Ei_%%‘zzoozzoo" Nov. 06, 2020 ?C"Sggﬁﬁig
LISN ggr?\?v:\ri ENV216 100081 | 9kHz~30MHz | Nov. 15, 2019 J‘jzi.ZOzé’ZZOOZZOON Nov. 14, 2020 (nggg‘_:ﬂ?(';
Software zgm‘;é‘ EMC32 V10.30 N/A N/A N/A Jjgi_202é,22002200~ N/A %Sg;c:?(r)]
LFcale | HOPERY | RG2141 LFO1 N/A Jan. 02, 2020 Jljzi,zozé,zzoozz()ON Jan. 01, 2021 ?ggggﬁ:ﬂ';
Pulse Limiter zgm‘;é‘ ESH3-22 100851 N/A Jan. 02, 2020 Jl;:i.2028,,22002200~ Jan. 01, 2021 %’gggﬂ(\’g
Loop Antenna 222\?\/‘;2 HFH2-Z2 100488 | 9 kHz~30 MHz | Jan. 09, 2020 Jﬁ'u'l.lf;-fggfg Jan. 08, 2021 (oié‘ﬁifgf’ﬁn
Bilog Antenna | TESEQ ggzLNe%loDlifg 47020806 |30MHz to 1GHz| Oct. 12, 2019 Jgtl.lfélzgggg Oct. 11, 2020 (oiéﬂifgf’ﬁn
Hom Antenna | SCMWAR?BE | BBHA 0120 D | 9120D-1522 | 16-18GHz | Sep. 19, 2019 J;‘L'I_lfé,zgggg Sep. 18, 2020 (ogéﬂifgfﬁv)
Amplifier | SONOMA 310N 371607 9kHz~1G | Oct. 01. 2019 Jﬁ'u'l.lf;-fggfg Sep. 30. 2020 (oié‘ﬁifgf’ﬁn
Preamplifier | Jet-Power JPA011§'55'30 17122&1)@000 1GHz~18GHz | May 07, 2020 J;&_lfé,zggg& May 06, 2021 (osggifg?gv)
Preamplifier |  Keysight 83017A | MY53270264 | 1GHz~26.5GHz| Dec. 11, 2019 JJ“'U'l,lf;-,,ZSSSJ Dec.10, 2020 (Osgﬂii‘g_":\o
Eg"c';\fj Keysight | N9O3BA(MXE) | MY57290111 | 3Hz~26.5GHz | Dec. 05, 2019 J;&_llsé,zggg& Dec. 04, 2020 (o?gaiig?:\()
SAF:]Zﬁ;rZ”eT Agilent E4446A | MY50180136| 3Hz~44GHz | May 04, 2020 J:Jff;%g{ May 03, 2021 (oigﬂifg?ﬁn
o el il - I LR e T P
RF Cable :LLJJE'EIFEF: SUCl%ZLEX MYHEBBMP NA Aug. 30, 2019 J3t|_113§,2§§§0~ Aug. 29, 2020 (Ogggifg_o:w
e | US| SOOOMER [ESTSTS| e[ 0 50 g ] e
Software Audix 6_20558_2 4 | RK-001136 N/A N/A J3t|_113§,2§§§0~ N/A (Ogggifg_o:w
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5 Uncertainty of Evaluation

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

Measuring Uncertainty for a Level of Confidence 23
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 49
of 95% (U = 2Uc(y)) '

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

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

6.7

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

Measuring Uncertainty for a Level of Confidence 3.9
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Test Enginee

Shiming Liu

Temperature:

23.8~24.1

°C

Test Date:

2020/7/13~2020/7/15

Relative Humidity:

52.8~53.0

%

<LoRa FHSS>

TEST RESULTS DATA

20dB and 99% Occupied Bandwidth and Hopping Channel Separation

99% Hopping Channel | Hopping Channel
Mod. nxl cH. Freq. [ 20db BW Bandwidth Separation Separation Pass/Fail
(MHz) | (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
Lora 1 1 902.2 0.136 0.126 0.166 0.1360 Pass
Lora 1 65 915 0.140 0.127 0.142 0.1397 Pass
Lora 1| 129 |927.8 0.138 0.127 0.140 0.1382 Pass
TEST RESULTS DATA
Dwell Time,
Hopping
Channel Hops Over FEEERS Dwell Time Limits .
Mod. Occupancy Transfer Pass/Fail
Number Ti ' (sec) (sec)
ime(hops) Time (msec)
Rate
Lora 129 1 285.51 0.29 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
R (dBm) (dBm) Result
1 18.56 30.00 Pass
Lora 1 18.31 30.00 Pass
1 18.09 30.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
Mod. NTX (dBm) (dB)
1 18.40 0.00
Lora 1 18.10 0.00
1 17.90 0.00
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) e
129 > 50 Pass

Al-l1of 1



<FSK 50Kbps FHSS>

Report Number : FR020110-01H

TEST RESULTS DATA

20dB and 99% Occupied Bandwidth and Hopping Channel Separation

99% Hopping Channel | Hopping Channel
Mod. Data ntx| cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) [ (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
FSK 50Kbpy 1 1 902.2| 0.106 0.103 0.201 0.1056 Pass
ESK 50Kbpy 1 65 915 0.106 0.102 0.201 0.1064 Pass
FSK 50Kbpg 1 | 129 [927.8[ 0.109 0.103 0.200 0.1085 Pass
TEST RESULTS DATA
Dwell Time
Hopping
Channel Hops Over I Ch)s Dwell Time Limits .
Mod. Occupancy Transfer Pass/Fail
107 Time(hops) [ Time (msec) e e
Rate P
FSK 129 1.00 271.78 0.27 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
ek || (Sl e (dBm) (dBm) Result
1 1 18.64 30.00 Pass
FSK 65 1 18.37 30.00 Pass
129 [ 1 18.16 30.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
Mod. CH. [NTX (dBm) (dB)
1 1 18.50 7.65
FSK 65 1 18.20 7.65
129 | 1 18.00 7.65
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) s
129 >50 Pass

A2-1of 1




<FSK 150Kbps FHSS>

Report Number : FR020110-01H

TEST RESULTS DATA

20dB and 99% Occupied Bandwidth and Hopping Channel Separation

99% Hopping Channel | Hopping Channel
Mod. Data nx| cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) [ (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
FSK  [150Kbps| 1 1 902.4| 0.166 0.155 0.401 0.1657 Pass
FSK [150Kbps| 1 32 [914.8| 0.158 0.153 0.401 0.1577 Pass
FSK  [150Kbps| 1 64 [927.6| 0.162 0.155 0.401 0.1621 Pass
TEST RESULTS DATA
Dwell Time
Hopping Channel| Hops Over Package . .
Mod. Number Occupancy Transfer Dwg:a';me L(;n‘;g)s Pass/Fail
Rate Time(hops) | Time (msec)
FSK 64 1.07 224.88 0.24 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
bafse | (Sl IR (dBm) (dBm) Result
1 1 18.64 30.00 Pass
FSK 32 1 18.38 30.00 Pass
64 1 18.17 30.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
Mod. CH. [NTX (dBm) (dB)
1 1 18.50 11.81
FSK 32 1 18.20 11.81
64 1 18.00 11.81
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Limits .
(Channel) (Channel) S
64 > 50 Pass

A3-1of 1



<FSK 250Kbps FHSS>

Report Number : FR020110-01H

TEST RESULTS DATA

20dB and 99% Occupied Bandwidth and Hopping Channel Separation

99% Hopping Channel | Hopping Channel
Mod. Data NTx| cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Eail
Rate (MHz) [ (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
FSK | 250Kbps [ 1 1 902.5| 0.255 0.251 0.399 0.2547 Pass
FSK | 250Kbps | 1 26 915 0.253 0.250 0.401 0.2533 Pass
FSK | 250Kbps [ 1 51 |[927.5| 0.254 0.252 0.401 0.2540 Pass
TEST RESULTS DATA
Dwell Time
Hopping Channel | Hops Over Package ) -
Mod. Number Occupancy Transfer Dwglegme Izgzg)s Pass/Fail
Rate Time(hops) | Time (msec)
FSK 51 0.67 193.92 0.13 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
el EH, e (dBm) (dBm) Result
1 1 18.65 30.00 Pass
FSK 26 1 18.39 30.00 Pass
51 1 18.18 30.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
Mod. CH. NTX (dBm) (dB)
1 1 18.40 13.80
FSK 26 1 18.20 13.80
51 1 18.00 13.80
TEST RESULTS DATA
Number of Hoppina Frequency.
Number of Hopping Limits .
(Channel) (Channel) el
51 50 > Pass

A4-1of 1



ssamonias. FCC RADIO TEST REPORT Report No. : FR020110-01H

Appendix B. AC Conducted Emission Test Results

Temperature : 23~25C

Test Engineer : [Tom Lee

Relative Humidity : |42~50%

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



EUT Information

Report NO : 020110-01
Test Mode : Mode 2
Test Voltage : 120Vac/60Hz
Phase : Line
Full Spectrum
1007
90T
80T
70T
> 60'\ CISPR:QP LimitatMam Plorts
Joal
° e,
'E 50 i, : CISPR-Ave Limitiat Main Plorts
() S S S S T |
3
- 40 ¢ »
] &
¢
30t <
20T
10t
0 } } } —+—— } } } } —+—— } } |
150k 30040®m00 8001 M 2M 3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuV) (dBuv) (dBuV) (dB) (dB)
0.150000 33.20 56.00 22.80 | L1 OFF 19.6
0.150000 46.93 66.00 19.07 | L1 OFF 19.6
0.233430 35.04 52.33 17.29 | L1 OFF 19.6
0.233430 39.08 62.33 23.25 | L1 OFF 19.6
0.498750 32.13 46.02 13.89 | L1 OFF 19.6
0.498750 36.16 56.02 19.86 | L1 OFF 19.6
0.566520 36.70 46.00 9.30 | L1 OFF 19.6
0.566520 41.46 56.00 1454 | L1 OFF 19.6
0.634560 30.36 46.00 1564 | L1 OFF 19.6
0.634560 33.49 56.00 2251 | L1 OFF 19.6
14.364510 27.10 50.00 2290 | L1 OFF 20.2
14.364510 30.34 60.00 29.66 | L1 OFF 20.2




EUT Information

Report NO : 020110-01
Test Mode : Mode 2
Test Voltage : 120Vac/60Hz
Phase : Neutral
Full Spectrum
1007
90T
80T
70T
> 60'\ CISPR:QP LimitatMam Plorts
Joal
° e,
'E 50+ et : CISPR-Ave Limitiat Main Plorts
() S S S S S T |
>
[
= 40 &
o 8
30T
A
20T
10t
0 } } } —+—— } } } } —+—— } } |
150k 30040®m00 8001 M 2M 3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuV) (dBuv) (dBuV) (dB) (dB)
0.150000 32.84 56.00 23.16 | N OFF 19.6
0.150000 47.00 66.00 19.00 | N OFF 19.6
0.233250 33.74 52.33 18.59 | N OFF 19.5
0.233250 38.70 62.33 23.63 | N OFF 19.5
0.296070 28.81 50.35 21.54 | N OFF 19.5
0.296070 33.04 60.35 2731 | N OFF 19.5
0.502620 31.54 46.00 14.46 | N OFF 19.5
0.502620 35.19 56.00 20.81 | N OFF 19.5
0.561750 31.73 46.00 14.27 | N OFF 19.5
0.561750 36.33 56.00 19.67 | N OFF 19.5
12.601500 25.30 50.00 24.70 | N OFF 19.9
12.601500 26.59 60.00 3341 | N OFF 19.9




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

Appendix C. Radiated Spurious Emission

Test Engineer :

Karl Hou, Andy Yang, and CR Liro

Temperature :

20~25°C

Relative Humidity : [50~60%

<LoRa FHSS>

LoRa (Harmonic @ 3m)

Lora Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2706.6 45.17 -28.83 74 69.64 27.81 9.05 61.33 | 100 0 P H
LoRa
3608.8 39.05 -34.95 74 59.68 29.1 10.7 60.43 | 100 0 P H
CHO1
2706.6 46.35 -27.65 74 70.82 27.81 9.05 61.33 | 100 0 P \Y,
902.2Hz
3608.8 39.6 -34.4 74 60.23 29.1 10.7 60.43 | 100 0 P \Y
2745 45.05 -28.95 74 69.35 27.89 9.11 61.3 100 0 P H
LoRa
3660 39.9 -34.1 74 60.38 29.12 10.74 | 60.34 | 100 0 P H
CH 65
2745 46.2 -27.8 74 70.5 27.89 9.11 61.3 100 0 P \Y,
915MHz
3660 39.64 -34.36 74 60.12 29.12 10.74 | 60.34 | 100 0 P \Y,
27834 44.97 -29.03 74 68.96 28.1 9.18 61.27 | 100 0 P H
LoRa
3711.2 39.39 -34.61 74 59.68 29.2 10.77 | 60.26 | 100 0 P H
CH 129
2783.4 46.73 -27.27 74 70.72 28.1 9.18 61.27 | 100 0 P \Y
927.8MHz
3711.2 39.09 -34.91 74 59.38 29.2 10.77 | 60.26 | 100 0 P \Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number :Cl-10f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

Emission below 1GHz

LoRa (LF)
Lora Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) [(dBuV/m)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
113.42 29.45 |-14.05 43.5 32.93 17.09 11.69 | 32.26 - - P H
215.27 29.72 -13.78 43.5 34.45 15.18 12.42 32.33 - - P H
342.34 31.07 -14.93 46 30.19 20.15 13.02 | 32.29 - - P H
396.66 32.7 -13.3 46 29.9 21.72 13.29 | 32.21 - - P H
551.86 37.17 -8.83 46 29.75 255 13.92 32 - - P H
LoRa 667.29 39.5 -6.5 46 30.98 26.24 14.35 | 32.07 | 100 0 P H
CHO1 902.2 115.33 - - 103.1 29.04 15.08 31.89 191 175 P H
902.2MHz 70.74 32.9 -7.1 40 41.69 12.28 11.29 | 32.36 | 104 | 348 Q |V
LF 191.99 27.35 -16.15 435 32.68 14.71 12.27 32.31 - - P \%
357.86 30.75 -15.25 46 29.31 20.62 13.09 32.27 - - P \%
482.02 35.42 -10.58 46 30.26 23.69 1358 | 32.11 - - P |V
563.5 38.67 -7.33 46 30.53 26.14 13.98 | 31.98 - - P |V
650.8 38.89 -7.11 46 30.29 26.36 14.28 32.04 - - P \%
902.2 113.63 - - 101.4 29.04 15.08 | 31.89 | 106 55 P |V
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :Cl-20f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

Lora Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
71.71 29.91 -10.09 40 38.65 12.31 11.3 32.35 - - P H
215.27 28.95 -14.55 435 33.68 15.18 12.42 | 32.33 - - P H
315.18 30.21 -15.79 46 30.18 19.41 12.96 32.34 - - P H
379.2 32.87 -13.13 46 30.82 21.07 13.21 32.23 - - P H
511.12 35.97 -10.03 46 30.32 24.02 13.7 32.07 - - P H
LoRa 644.01 38.53 -7.47 46 29.9 26.39 14.26 32.02 100 0 P H
CH 65 915 115.27 - - 102.56 29.34 15.11 31.74 189 170 P H
915MHz 69.77 33.91 -6.09 40 42.8 12.18 11.29 32.36 100 351 Q \%
LF 258.92 30.11 | -15.89 46 20.82 | 19.92 | 1271 | 32.34 - - P |V
370.47 31.01 -14.99 46 29.25 20.85 13.16 | 32.25 - - P Y
471.35 35.72 -10.28 46 30.76 23.53 13.55 32.12 - - P \%
564.47 38.36 -7.64 46 30.23 26.13 13.98 | 31.98 - - P Y
642.07 38.6 -7.4 46 29.97 26.4 14.25 32.02 - - P \%
915 113.52 - - 100.81 29.34 15.11 31.74 101 54 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :Cl-30f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

Lora Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
114.39 30.09 -13.41 43.5 33.53 17.12 11.7 32.26 - - P H
213.33 30.18 -13.32 435 34.92 15.18 12.41 | 32.33 - - P H
357.86 31.56 -14.44 46 30.12 20.62 13.09 32.27 - - P H
472.32 35.68 -10.32 46 30.7 23.55 13.55 32.12 - - P H
611.03 38.43 -7.57 46 30.69 25.54 14.15 31.95 - - P H
LoRa 693.48 39.67 -6.33 46 31 26.38 14.43 32.14 100 0 P H
CH 129 927.8 114.34 - - 101.04 29.74 15.15 31.59 184 181 P H
927.8Hz 70.74 33.3 -6.7 40 42.09 12.28 11.29 32.36 108 358 Q \%
LF 189.08 27.76 | -15.74| 435 33.1 14.71 | 1226 | 32.31 - - P |V
323.91 30.32 -15.68 46 30.13 19.52 12.99 | 32.32 - - P Y
455.83 34.52 -11.48 46 29.87 23.29 13.5 32.14 - - P \%
613.94 38.12 -7.88 46 30.33 25.58 14.16 | 31.95 - - P Y
708.03 39.16 -6.84 46 30.35 26.52 14.46 32.17 - - P \%
927.8 112.43 - - 99.13 29.74 15.15 31.59 100 55 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :Cl-40f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

<FSK 50Kbps FHSS>

FSK (Harmonic @ 3m)

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2706.6 45.88 -28.12 74 70.35 27.81 9.05 61.33 100 0 P H
FSK
3608.8 38.59 -35.41 74 59.22 29.1 10.7 60.43 100 0 P H
CHO1
2706.6 48.65 -25.35 74 73.12 27.81 9.05 61.33 100 0 P \Y,
902.2Hz
3608.8 39.18 -34.82 74 59.81 291 10.7 60.43 100 0 P \Y,
2745 45.95 -28.05 74 70.25 27.89 9.11 61.3 100 0 P H
FSK
3660 39.83 -34.17 74 60.31 29.12 10.74 | 60.34 | 100 0 P H
CH 65
2745 44.14 -29.86 74 68.44 27.89 9.11 61.3 100 0 P \%
915MHz
3660 39.17 -34.83 74 59.65 29.12 10.74 | 60.34 | 100 0 P \Y,
2783.4 48.17 -25.83 74 72.16 28.1 9.18 61.27 100 0 P H
3711.2 38.48 -35.52 74 58.77 29.2 10.77 | 60.26 100 0 P H
FSK
4639 40.59 -33.41 74 56.86 30.86 11.85 | 58.98 100 0 P H
CH 129
2783.4 48.69 -25.31 74 72.68 28.1 9.18 61.27 100 0 P \%
927.8MHz
3711.2 38.65 -35.35 74 58.94 29.2 10.77 | 60.26 100 0 P V
4639 43.75 -30.25 74 60.02 30.86 11.85 | 58.98 100 0 P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number :C2-10f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

Emission below 1GHz

FSK (LF)
FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) [(dBuV/m)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
70.74 28.79 -11.21 40 37.58 12.28 11.29 | 32.36 - - P H
100.81 28.58 -14.92 43.5 33.35 15.92 11.56 32.25 - - P H
188.11 27.62 -15.88 435 32.95 14.73 12.25 | 3231 - - P H
211.39 29.49 |-14.01 43.5 34.22 15.2 12.39 | 32.32 - - P H
575.14 37.75 -8.25 46 29.82 25.86 14.03 31.96 - - P H
FSK 654.68 39.65 -6.35 46 31.09 26.32 14.29 | 32.05 | 100 0 P H
CHO1 902.03 115.32 - - 103.1 29.04 15.08 31.9 117 174 P H
902.2MHz 43.58 32.52 -7.48 40 36.54 17.38 10.95 | 32.35 - - P |V
LF 69.77 32.73 -7.27 40 41.62 12.18 11.29 32.36 100 347 Q \%
115.36 30.04 -13.46 435 33.44 17.14 11.72 32.26 - - P \%
186.17 27.39 -16.11 43.5 32.7 14.76 12.24 3231 - - P \%
265.71 29.84 -16.16 46 29.54 19.9 12.75 32.35 - - P \%
585.81 38.04 -7.96 46 30.01 25.9 14.07 31.94 - - P \%
902.03 113.7 - - 101.48 29.04 15.08 31.9 100 54 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C2-20f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
70.74 29.33 -10.67 40 38.12 12.28 11.29 32.36 - - P H
95.96 29.2 -14.3 435 34.65 15.29 11.52 | 32.26 - - P H
191.99 28.52 -14.98 43.5 33.85 14.71 12.27 32.31 - - P H
215.27 29.6 -13.9 43.5 34.33 15.18 12.42 32.33 - - P H
568.35 37.35 -8.65 46 29.27 26.05 14 31.97 - - P H
FSK 696.39 39.11 -6.89 46 30.41 26.4 14.44 32.14 100 0 P H
CH 65 914.64 115.17 - - 102.48 29.33 15.11 31.75 121 175 P H
915MHz 43.58 31.88 -8.12 40 35.9 17.38 10.95 | 32.35 - - P \Y,
LF 69.77 32.3 7.7 40 41.19 12.18 11.29 | 3236 | 100 | 335 | Q | V
116.33 30.39 -13.11 435 33.7 17.22 11.73 | 32.26 - - P Y
189.08 27.73 -15.77 435 33.07 14.71 12.26 32.31 - - P \%
270.56 29.82 -16.18 46 30.36 19.04 12.77 | 32.35 - - P Y
659.53 38.5 -7.5 46 29.98 26.27 14.31 32.06 - - P \%
914.64 113.22 - - 100.53 29.33 15.11 31.75 100 52 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C2-30f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
70.74 29.44 -10.56 40 38.23 12.28 11.29 32.36 - - P H
113.42 29.57 -13.93 435 33.05 17.09 11.69 | 32.26 - - P H
180.35 28.61 -14.89 43.5 33.82 14.89 12.21 32.31 - - P H
215.27 31.43 -12.07 43.5 36.16 15.18 12.42 32.33 - - P H
644.01 39.68 -6.32 46 31.05 26.39 14.26 | 32.02 | 100 0 P H
FSK 701.24 37.83 -8.17 46 29.1 26.43 14.45 32.15 - - P H
CH 129 927.8 114.64 - - 101.34 29.74 15.15 31.59 116 180 P H
927.8MHz 69.77 32.27 -7.73 40 41.16 12.18 11.29 32.36 101 345 Q \%
LF 115.36 3054 |-12.96| 435 3394 | 17.14 | 11.72 | 32.26 - - P |V
262.8 29.94 -16.06 46 29.49 20.07 12.73 | 32.35 - - P Y
412.18 33.78 -12.22 46 30.3 22.32 13.35 32.19 - - P \%
644.01 38.36 -7.64 46 29.73 26.39 14.26 | 32.02 - - P Y
708.03 38.01 -7.99 46 29.2 26.52 14.46 32.17 - - P \%
927.8 112.21 - - 98.91 29.74 15.15 31.59 100 53 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C2-40f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

<FSK 150Kbps FHSS>

FSK (Harmonic @ 3m)

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2707.2 46.74 -27.26 74 71.21 27.81 9.05 61.33 100 0 P H
FSK
3609.6 38.96 -35.04 74 59.58 29.1 10.7 60.42 100 0 P H
CHO1
2707.2 46.13 -27.87 74 70.6 27.81 9.05 61.33 100 0 P \%
902.4Hz
3609.6 39.07 -34.93 74 59.69 291 10.7 60.42 100 0 P \Y,
2745 46.66 -27.34 74 70.96 27.89 9.11 61.3 100 0 P H
FSK
3660 38.59 -35.41 74 59.07 29.12 10.74 | 60.34 | 100 0 P H
CH 32
2745 47.77 -26.23 74 72.07 27.89 9.11 61.3 100 0 P \%
914.8MHz
3660 39.47 -34.53 74 59.95 29.12 10.74 | 60.34 | 100 0 P \Y,
2782.8 46.54 -27.46 74 70.53 28.1 9.18 61.27 100 0 P H
FSK
3710.4 38.92 -35.08 74 59.22 29.2 10.76 | 60.26 100 0 P H
CH 64
2782.8 49.67 -24.33 74 73.66 28.1 9.18 61.27 100 0 P \Y,
927.6MHz
3710.4 38.42 -35.58 74 58.72 29.2 10.76 | 60.26 100 0 P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number :C3-10f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

Emission below 1GHz

FSK (LF)
FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) [(dBuV/m)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
105.66 28.94 |-14.56 43.5 33.08 16.49 11.62 | 32.25 - - P H
215.27 30.58 -12.92 43.5 35.31 15.18 12.42 32.33 - - P H
368.53 314 -14.6 46 29.67 20.83 13.15 | 32.25 - - P H
460.68 34.75 -11.25 46 29.98 23.39 13.51 | 32.13 - - P H
519.85 35.76 -10.24 46 30.06 24.01 13.75 32.06 - - P H
FSK 624.61 37.71 -8.29 46 29.55 25.96 14.18 | 31.98 | 100 0 P H
CH 01 902.4 115.06 - - 102.82 | 29.05 15.08 | 31.89 | 195 | 180 P H
902.4MHz 69.77 32.95 -7.05 40 41.84 12.18 11.29 | 32.36 | 100 | 359 Q |V
LF 249.22 28.92 -17.08 46 30.14 18.46 12.66 32.34 - - P \%
365.62 31.42 -14.58 46 29.72 20.82 13.14 32.26 - - P \%
418.97 33.68 |-12.32 46 29.88 22.62 13.36 | 32.18 - - P |V
561.56 37.8 -8.2 46 29.65 26.17 13.97 31.99 - - P \%
671.17 39.56 -6.44 46 31 26.27 14.37 32.08 - - P \%
902.4 113.47 - - 101.23 29.05 15.08 31.89 100 52 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C3-20f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
103.72 29.1 -14.4 43.5 33.47 16.29 11.59 32.25 - - P H
215.27 28.43 -15.07 435 33.16 15.18 12.42 | 32.33 - - P H
375.32 31.12 -14.88 46 29.23 20.94 13.19 32.24 - - P H
492.69 35.86 -10.14 46 30.52 23.82 13.62 321 - - P H
581.93 38.59 -7.41 46 30.8 25.69 14.05 | 31.95 - - P H
FSK 669.23 38.67 -7.33 46 30.14 26.25 14.36 | 32.08 | 100 0 P H
CH 32 914.8 115.06 - - 102.36 29.34 15.11 31.75 179 178 P H
914.8MHz 69.77 33.48 -6.52 40 42.37 12.18 11.29 32.36 103 356 Q \%
LF 253.1 2958 | -16.42 46 3025 | 18.99 | 12.68 | 32.34 - - P |V
425.76 33.76 -12.24 46 29.73 22.81 13.39 | 32.17 - - P Y
506.27 36.13 -9.87 46 30.51 24.03 13.67 | 32.08 - - P \Y,
568.35 37.68 -8.32 46 29.6 26.05 14 31.97 - - P Y
648.86 39.05 -6.95 46 30.44 26.37 14.27 | 32.03 - - P \Y,
914.8 113.34 - - 100.64 29.34 15.11 31.75 110 55 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C3-30f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
114.39 29.41 -14.09 43.5 32.85 17.12 11.7 32.26 - - P H
264.74 29.84 -16.16 46 29.41 20.04 12.74 | 32.35 - - P H
380.17 31.66 -14.34 46 29.58 211 13.21 32.23 - - P H
442.25 35.11 -10.89 46 30.82 22.99 13.45 32.15 - - P H
560.59 38.87 -7.13 46 30.71 26.18 13.97 | 31.99 | 100 0 P H
FSK 677.96 38.62 -7.38 46 29.94 26.39 14.39 321 - - P H
CH 64 927.6 114.31 - - 101.02 29.73 15.15 31.59 176 172 P H
927.6MHz 69.77 33.24 -6.76 40 42.13 12.18 11.29 32.36 100 352 Q \%
LF 189.08 28.03 |-1547| 435 3337 | 1471 | 1226 | 3231 - - P |V
267.65 29.61 -16.39 46 29.67 19.53 12.76 | 32.35 - - P Y
368.53 31.19 -14.81 46 29.46 20.83 13.15 32.25 - - P \%
471.35 35.39 -10.61 46 30.43 23.53 13.55 | 32.12 - - P Y
544.1 36.36 -9.64 46 29.89 24.61 13.88 32.02 - - P \%
927.6 112.37 - - 99.08 29.73 15.15 31.59 100 47 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C3-40f4

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

<FSK 250Kbps FHSS>

FSK (Harmonic @ 3m)

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2707.5 45.53 -28.47 74 70 27.81 9.05 61.33 100 0 P H
FSK
3610 39.43 -34.57 74 60.05 29.1 10.7 60.42 100 0 P H
CHO1
2707.5 46.79 -27.21 74 71.26 27.81 9.05 61.33 100 0 P \%
902.5MHz
3610 39.95 -34.05 74 60.57 291 10.7 60.42 100 0 P \Y,
2745 43.39 -30.61 74 67.69 27.89 9.11 61.3 100 0 P H
FSK
3660 40.52 -33.48 74 61 29.12 10.74 | 60.34 | 100 0 P H
CH 26
2745 46.09 -27.91 74 70.39 27.89 9.11 61.3 100 0 P \%
915MHz
3660 38.95 -35.05 74 59.43 29.12 10.74 | 60.34 | 100 0 P \Y,
27825 43.38 -30.62 74 67.37 28.1 9.18 61.27 100 0 P H
FSK
3710 39.06 -34.94 74 59.36 29.2 10.76 | 60.26 100 0 P H
CH 51
27825 42.79 -31.21 74 66.78 28.1 9.18 61.27 100 0 P \Y,
927.5MHz
3710 39.23 -34.77 74 59.53 29.2 10.76 | 60.26 100 0 P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number :C4-10f5

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

Emission below 1GHz

FSK (LF)
FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) [(dBuV/m)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
70.74 27.92 -12.08 40 36.71 12.28 11.29 | 32.36 - - P H
113.42 28.89 -14.61 43.5 32.37 17.09 11.69 32.26 - - P H
191.99 28.08 -15.42 43.5 3341 14.71 12.27 3231 - - P H
215.27 29.41 -14.09 43.5 34.14 15.18 12.42 32.33 - - P H
262.8 29.67 -16.33 46 29.22 20.07 12.73 32.35 - - P H
FSK 690.57 39.78 -6.22 46 31.12 26.37 14.42 | 32.13 | 100 0 P H
CHO1 902.03 115.23 - - 103.01 29.04 15.08 31.9 116 175 P H
902.5MHz 30.97 32.43 -7.57 40 29.76 24.09 10.79 | 32.21 - - P |V
LF 69.77 32.82 -7.18 40 41.71 12.18 11.29 32.36 100 353 Q \%
116.33 30.1 -13.4 435 3341 17.22 11.73 32.26 - - P \%
182.29 28.4 -15.1 435 33.69 14.8 12.22 | 3231 - - P |V
572.23 37.89 -8.11 46 29.89 25.95 14.02 31.97 - - P \%
655.65 38.7 -7.3 46 30.14 26.31 14.3 32.05 - - P \%
902.03 113.58 - - 101.36 | 29.04 15.08 31.9 100 51 P |V
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C4-20f5

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
99.84 29.18 -14.32 43.5 34.12 15.76 11.55 32.25 - - P H
191.02 29.87 -13.63 435 35.22 147 12.26 | 3231 - - P H
326.82 30.82 -15.18 46 30.55 19.6 12.99 32.32 - - P H
453.89 34.26 -11.74 46 29.68 23.23 13.49 32.14 - - P H
559.62 37.78 -8.22 46 29.65 26.17 13.95 | 31.99 - - P H
FSK 626.55 38.33 -7.67 46 30.07 26.04 14.2 31.98 | 100 0 P H
CH 26 915 114.92 - - 102.21 29.34 15.11 31.74 192 181 P H
915MHz 68.8 31.7 -8.3 40 40.76 12.03 11.27 32.36 100 353 Q \%
LF 259.89 29.87 |-16.13 46 29.41 | 20.08 | 12.72 | 32.34 - - P |V
371.44 31.47 -14.53 46 29.68 20.87 13.17 32.25 - - P \%
449.04 33.93 -12.07 46 29.5 231 13.48 32.15 - - P \%
554.77 37.58 -8.42 46 29.8 25.85 13.93 32 - - P Y
625.58 38.61 -7.39 46 30.39 26 14.2 31.98 - - P \Y,
915 113.34 - - 100.63 29.34 15.11 31.74 100 60 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C4-30f5

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

FSK Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
92.08 28.88 -14.62 43.5 34.8 14.86 11.5 32.28 - - P H
216.24 29.66 -16.34 46 34.33 15.24 12.42 | 32.33 - - P H
301.6 29.78 -16.22 46 29.95 19.24 12.95 32.36 - - P H
380.17 31.35 -14.65 46 29.27 211 13.21 32.23 - - P H
511.12 35.61 -10.39 46 29.96 24.02 13.7 32.07 - - P H
FSK 574.17 37.57 -8.43 46 29.61 25.89 14.03 31.96 100 0 P H
CH51 927.5 114.3 - - 101.03 29.72 15.15 31.6 197 182 P H
927.5MHz 70.74 32.47 -7.53 40 41.26 12.28 11.29 32.36 100 346 Q \%
LF 252.13 2957 | -16.43 46 30.39 | 18.85 | 12.67 | 32.34 - - P |V
361.74 30.76 -15.24 46 29.17 20.74 13.11 32.26 - - P \%
435.46 34.42 -11.58 46 30.26 22.89 13.43 32.16 - - P \%
551.86 37.44 -8.56 46 30.02 255 13.92 32 - - P Y
626.55 38.13 -7.87 46 29.87 26.04 14.2 31.98 - - P \%
927.5 112.19 - - 98.92 29.72 15.15 31.6 100 56 P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number :C4-40f5

FAX : 886-3-328-4978




ssamonias. FCC RADIO TEST REPORT Report No. : FR020110-01H

Note symbol

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

! Test result is over limit line.

P/A | Peak or Average

H/V | Horizontal or Vertical

TEL : 886-3-327-3456 Page Number :C4-50f5
FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H

Appendix D. Radiated Spurious Emission Plots

Test Engineer :

Karl Hou, Andy Yang, and CR Liro

20~25°C
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Temperature :

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

Page Number :D1-10f6




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR020110-01H
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TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number :D1-20f6
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FCC RADIO TEST REPORT

Report No. : FR020110-01H
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TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number :D1-30f6



ssamonias. FCC RADIO TEST REPORT

Report No. :

FR020110-01H

Emission below 1GHz
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TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number
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Report No. : FR020110-01H
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Report No. : FR020110-01H
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ssamonias. FCC RADIO TEST REPORT Report No. : FR020110-01H

<FSK 50Kbps FHSS>
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TEL : 886-3-327-3456 Page Number :D2-10f6
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FCC RADIO TEST REPORT

Report No. : FR020110-01H
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Report No. : FR020110-01H
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Report No. :

FR020110-01H

Emission below 1GHz
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Report No. :

FR020110-01H
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<FSK 150Kbps FHSS>
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Appendix E. Duty Cycle Plots

Duty Cycle VBW Duty Factor
Antenna Band (%) T(us) 1/T(kHz) Setting (dB)
4 LoRa FHSS 100.00 - - 10Hz 0.00
4 FSK 50Kbps FHSS 17.18 10645.00 0.09 1 kHz 7.65
4 FSK 150Kbps FHSS 6.59 3625.00 0.28 1 kHz 11.81
4 FSK 250Kbps FHSS 4.17 2230.00 0.45 1 kHz 13.80
LoRa FHSS
Spectrum [@
Ref Level 30.00 dBm Offset 25.50 dB & RBW 10 MHz
= Att 20 dB & SWT Sms & YBW 10 MHz
SGL
@ 1Pk Max
M1[1] 18.26 dBm
20 dBm—1 490.00 ps
D2frT 002 UE
10 dBm 1.01000 ms
0 dBm
-10 dém
-20 dBm
-30 dBm:
-40 dBm
-50 dBm
-60 dBm
CF 915.0 MHz 1001 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 490.0 ps 18.26 dBm
D2 M1 1 1.01 ms -0.02 dp
D3 M1 1 1.01ms -0.02 dB
]—' Ready CEECEEEN ] y
Date: 13.JUL.2020 15:10:42
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