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General Product Information

1.1. EUT description

Report No.: TCT220228E904

Product Name.........cc.ceeveurens :

MerryloT Hotspot Miner V1

Model/Type reference........... :

LOO0O1

: [TCT211019E025-0101

Operation Frequency........... :

125K: 922.0MHz~924.6MHz
250K: 921.8MHz~924.5MHz
FSK: 921.8MHz~924.8MHz

Number of Channel.............. :

125K: 14
250K: 10
FSK: 16

Modulation Technology....... :

LoRa(DIY frequencies) AS923

Antenna Type......cccccceviiiiirnnns :| External Antenna
Antenna Gain............ccceeveennns :10.61dBi
Rating(s) ......ooovvvimmmmnnniniinnee :|DC 12V

Note: The antenna gain listed in this report is provided by applicant, and the test laboratory is not responsible

for this parameter.

1.2. Model(s) list

No. Model No. Tested with
1 L0001 X
Other models L0O001-1, LOO01-2, LOOO1-S, LO001-Max, LO001-PRO []

Note: L0001 is tested model, other models are derivative models. The models are identical in circuit and PCB
layout, only different on the model names and trade mark. So the test data of LO001 can represent the

remaining models.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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1.3. Operation Frequency
LoRa(DIY frequencies) AS923-125K

Report No.: TCT220228E904

Channel | Frequency |Channel| Frequency |Channel| Frequency [Channel Frequency
1 922.0MHz 5 922.8MHz 9 923.6MHz | 13 924.4MHz
2 922.2MHz 6 923.0MHz| 10 |923.8MHz| 14 924.6MHz
3 922.4MHz 7 923.2MHz 11 924.0MHz
4 922.6MHz 8 923.4MHz | 12 |924.2MHz

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel see

below:
Channel Frequency
The Lowest channel | 922.0MHz
The Middle channel | 923.2MHz
The Highest channel | 924.6MHz
LoRa(DIY frequencies) AS923- 250K
Channel | Frequency |Channel| Frequency (Channel| Frequency [Channel Frequency
1 921.8MHz 4 922.7MHz 7 923.6MHz | 10 924.5MHz
2 922.1MHz 5 923.0MHz 8 923.9MHz
3 922.4MHz 6 923.3MHz 9 924.2MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel see

below:
Channel Frequency
The Lowest channel | 921.8MHz
The Middle channel | 923.0MHz
The Highest channel | 924.5MHz
LoRa(DIY frequencies) AS923- FSK
Channel | Frequency |Channel| Frequency |Channel| Frequency (Channel Frequency
1 921.8MHz 5 922.6MHz 9 923.4MHz | 13 924.2MHz
2 922.0MHz 6 922.8MHz| 10 |923.6MHz| 14 924.4MHz
3 922.2MHz 7 923.0MHz 11 923.8MHz | 15 924.6MHz
4 922.4MHz 8 923.2MHz | 12 |924.0MHz| 16 924.8MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel see

below:
Channel Frequency
The Lowest channel | 921.8MHz
The Middle channel | 923.2MHz
The Highest channel | 924.8MHz
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I C I Report No.: TCT220228E904

2. Test Result Summary

Requirement CFR 47 Section Result
Antenna Requirement §15.203 PASS
AC Power Li_ne_ Conducted §15.207 PASS
Emission

Field Strength of
Fundamental §15.249 (a) PASS
Spurious Emissions §15.249 (a) (d)/ §15.209 PASS
Band Edge §15.249 (d)/ §15.205 PASS
20dB Occupied Bandwidth §15.215 (c) PASS

Note:
1. Pass: Test item meets the requirement.
2. Fail: Test item does not meet the requirement.
3. N/A: Test case does not apply to the test object.
4. The test result judgment is decided by the limit of test standard.
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I C I Report No.: TCT220228E904

3. General Information
3.1. Test Environment and Mode

Operating Environment:

Condition Conducted Emission Radiated Emission
Temperature: 25°C 24 °C
Humidity: 55 % RH 45 % RH
Atmospheric Pressure: | 1010 mbar 1010 mbar
Test Mode:
Engineering mode: Keep the EUT in continuous transmitting by select
channel and modulations.

The sample was placed 0.8m & 1.5m for the measurement below & above 1GHz
above the ground plane of 3m chamber. Measurements in both horizontal and vertical
polarities were performed. During the test, each emission was maximized by: having
the EUT continuously working, investigated all operating modes, rotated about all 3
axis (X, Y & Z) and considered typical configuration to obtain worst position,
manipulating interconnecting cables, rotating the turntable, varying antenna height
from 1m to 4m in both horizontal and vertical polarizations. The emissions
worst-case( Z axis) are shown in Test Results of the following pages.

3.2.Description of Support Units

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used to
form a representative test configuration during the tests.

Equipment Model No. Serial No. FCCID Trade Name
Adapter JD-050200 2012010907576735 / /
Note:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.
2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended
use.

Page 6 of 48

Hotline: 400-6611-140 _ Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

4. Facilities and Accreditations

4.1.Facilities

The test facility is recognized, certified, or accredited by the following organizations:

e FCC - Registration No.: 645098
SHENZHEN TONGCE TESTING LAB
Designation Number: CN1205

The testing lab has been registered and fully described in a report with the (FCC)
Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files.

e |C - Registration No.: 10668A-1
SHENZHEN TONGCE TESTING LAB
CAB identifier: CN0031

The testing lab has been registered by Certification and Engineering Bureau of Industry

Canada for radio equipment testing.

4.2.Location

SHENZHEN TONGCE TESTING LAB

Address: TCT Testing Industrial Park Fugiao 5th Industrial Zone, Fuhai Street, Bao'an
District Shenzhen, Guangdong, 518103, People's Republic of China

TEL: +86-755-27673339
4.3. Measurement Uncertainty

Report No.: TCT220228E904

The reported uncertainty of measurement y + U, where expended uncertainty U is based
on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of
confidence of approximately 95 %.

No. Item MU

1 Conducted Emission +3.10 dB
2 RF power, conducted +0.12dB
3 Spurious emissions, conducted +0.11 dB
4 All emissions, radiated(<1 GHz) +4.56 dB
5 All emissions, radiated(1 GHz - 18 GHz) +4.22dB
6 All emissions, radiated(18 GHz- 40 GHz) 1+ 4.36 dB

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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I C I Report No.: TCT220228E904

5. Test Results and Measurement Data

5.1.Antenna Requirement

Standard requirement: FCC Part15 C Section 15.203

15.203 requirement:
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, 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.

E.U.T Antenna:
The EUT antenna is external antenna which permanently attached, and the best case

Antenna
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5.2. Conducted Emission

5.2.1. Test Specification

Report No.: TCT220228E904

Test Requirement:

FCC Part15 C Section 15.207

Test Method:

ANSI C63.10:2013

Frequency Range:

150 kHz to 30 MHz

Receiver setup:

RBW=9 kHz, VBW=30 kHz, Sweep time=auto

Limits:

Frequency range Limit (dBuV)
(MHz) Quasi-peak Average

0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

Test Setup:

Reference Plane

| LISN |
40cm 80cm

= AC power
Equipment E.UT

EMI
Receiver

Test table/Insulation plane

Femark:

EU T Equipment Under Test

LISN: Line impedance Stabilizalion Netwoik
Test table heighi=0.8m

Test Mode:

Transmitting mode

Test Procedure:

1

. The E.U.T and simulators are connected to the main

power through a line impedance stabilization network
(L.I.S.N.). This provides a 500hm/50uH coupling
impedance for the measuring equipment.

. The peripheral devices are also connected to the main

power through a LISN that provides a 50ohm/50uH
coupling impedance with 50ohm termination. (Please
refer to the block diagram of the test setup and
photographs).

.Both sides of A.C. line are checked for maximum

conducted interference. In order to find the maximum
emission, the relative positions of equipment and all of
the interface cables must be changed according to
ANSI C63.10:2013 on conducted measurement.

Test Result:

PASS
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I C I Report No.: TCT220228E904

5.2.2. Test Instruments

Conducted Emission Shielding Room Test Site (843)

Equipment Manufacturer Model Serial Number | Calibration Due
EMI Test Receiver R&S ESCI3 100898 Jul. 07, 2022
Line Impedance
Stabilisation Schwarzbeck |NSLK 8126 8126453 Mar. 11, 2022
Newtork(LISN)
Line-5 TCT CE-05 N/A Jul. 07, 2022
EMI Test Software | . onurple EZ-EMC N/A N/A
Technology
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I C I Report No.: TCT220228E904

5.2.3. Test data
Please refer to following diagram for individual
LoRa(DIY frequencies) AS923- 125K
Conducted Emission on Line Terminal of the power line (150 kHz to 30MHz)

80.0 dBu¥Y
70
60 \ HACC Part 15C| Conduction[QP)
~J
50 4
o 0 i
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i Wm “%qu 5 . o »
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I 11-‘ ‘J j |L \LI' ';j Y\ v ﬁ” Wt oY o, W | e
10 by —
Mo »-,,.-.J'J"J 1
0.0
0.150 0.500 (MHz) 5.000 30.000
Site 844 Shielding Room Phase: L1 Temperature: 23.5 (C) Humidity: 53 %
Limit: FCC Part 15C Conduction(QP) Power: AC 120 V/60 Hz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuv dB Detector Comment
1 0.1539 37.48 9.59 47.07 65.79 -18.72 QP
2 0.1539 24.33 9.59 33.92 5579 -21.87 AVG
3 0.5460 34.02 9.71 4373 56.00 -12.27 QP
4 = 0.5460 25.19 9.71 34.90 46.00 -11.10 AVG
5 1.0620 2525 9.75 35.00 56.00 -21.00 QP
6 1.0620 12.85 9.75 22.60 46.00 -23.40 AVG
7 2.4100 22.61 9.87 32.48 56.00 -23.52 QP
8 2.4100 9.02 9.87 18.89 46.00 -27.11 AVG
9 3.0900 22.93 9.88 32.81 56.00 -23.19 QP
10 3.0900 9.50 9.88 19.38 46.00 -26.62 AVG
11 6.3060 20.80 9.81 30.61 60.00 -29.39 QP
12 6.3060 712 9.81 16.93 50.00 -33.07 AVG
Note:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = LISN factor + Cable loss

Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak

AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.
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I C I Report No.: TCT220228E904

Conducted Emission on Neutral Terminal of the power line (150 kHz to 30MHz)

80.0 dBu¥
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0.0
0.150 0.500 (MHz) 5.000 30.000
Site 844 Shielding Room Phase: N Temperature: 23.5 (C) Humidity: 53 %
Limit: FCC Part 156C Conduction(QP) Power: AC 120 V/60 Hz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit  Over
MHz dBuV dB dBuV dBuVv dB Detector Comment
1 0.1539 37.23 9.68 46.91 65.79 -18.88 QP
2 0.1539 18.59 9.68 28.27 5579 -27.52 AVG
3" 0.5460 36.03 9.71 4574 56.00 -10.26 QP
4 0.5460 23.96 9.71 33.67 46.00 -12.33 AVG
5 0.9260 26.86 9.74 36.60 56.00 -19.40 QP
6 0.9260 11.92 9.74 21.66 46.00 -24.34 AVG
7 1.5620 23.08 9.76 32.84 56.00 -23.16 QP
8 1.5620 10.04 9.76 19.80 46.00 -26.20 AVG
9 2.7419 22.85 9.78 32.63 56.00 -23.37 QP
10 2.7419 9.75 9.78 19.53 46.00 -26.47 AVG
11 41300 21.49 9.79 31.28 56.00 -24.72 QP
12 4.1300 7.39 9.79 17.18 46.00 -28.82 AVG
Note1:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = LISN factor + Cable loss

Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak  AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.
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LoRa(DIY frequencies) AS923- 250K

Conducted Emission on Line Terminal of the power line (150 kHz to 30MHz)

80.0 dBuV

70
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50

40 \\M

30 T YWLM wﬁwww\mﬁmmmm.mﬁmﬁ

' VTPl
o JW‘. }\ ﬁ e B | ww peak
20 - ' .h‘ FP%”HI\F\ ', | i — — 2
l ‘HJW v T AT W ‘w 'l,lrﬁ i F W o

20

i N qi
10 \J Iy B L Y o AVG
.WMM“MH' JJ' I
0.0
0.150 0.500 [MHz) 5.000 30.000
Site 844 Shielding Room Phase: L1 Temperature: 23.5 (C) Humidity: 53 %
Limit: FCC Part 15C Conduction(QP) Power: AC 120 V/60 Hz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuV dB dBuv dBuV dB Detector Comment
1 0.1500 38.57 9.58 48.15 66.00 -17.85 QP
2 0.1500 22.24 9.58 31.82 56.00 -24.18 AVG
3 0.2128 30.41 9.55 39.96 63.10 -23.14 QP
4 0.2128 15.63 9.55 25.18 53.10 -27.92 AVG
5 0.5420 34.58 9.71 44 .29 56.00 -11.71 QP
6 * 0.5420 25.24 9.71 34.95 46.00 -11.05 AVG
7 1.0700 25.26 9.75 35.01 56.00 -20.89 QP
8 1.0700 9.94 9.75 19.69 46.00 -26.31 AVG
9 2.7139 23.18 9.88 33.06 56.00 -22.84 QP
10 2.7139 9.90 9.88 19.78 46.00 -26.22 AVG
11 4.0700 21.94 9.88 31.82 56.00 -24.18 QP
12 4.0700 8.80 9.88 18.68 46.00 -27.32 AVG
Note:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = LISN factor + Cable loss

Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak

AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.
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Conducted Emission on Neutral Terminal of the power line (150 kHz to 30MHz)

80.0 dBu¥
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0.0
0.150 0.500 (MHz) 5.000 30.000
Site 844 Shielding Room Phase: N Temperature: 23.5 () Humidity: 53 %
Limit: FCC Part 15C Conduction(QP) Power: AC 120 V/60 Hz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuV dBuv dB Detector Comment
1 0.1539 37.67 9.68 47.35 65.79 -18.44 QP
2 0.1539 19.37 9.68 29.05 55.79 -26.74 AVG
3" 0.5420 35.16 9.71 44 87 56.00 -11.13 QP
4 0.5420 23.93 9.71 33.64 46.00 -12.36 AVG
5 0.9260 26.99 9.74 36.73 56.00 -19.27 QP
6 0.9260 11.72 9.74 21.46 46.00 -24.54 AVG
7 1.5420 24.48 9.76 34.24 56.00 -21.76 QP
8 1.5420 9.87 9.76 19.63 46.00 -26.37 AVG
9 27219 22.61 9.78 32.39 56.00 -23.61 QP
10 2.7219 9.52 9.78 19.30 46.00 -26.70 AVG
11 3.4660 22.62 9.78 32.40 56.00 -23.60 QP
12 3.4660 8.65 9.78 18.33 46.00 -27.67 AVG
Note1:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = LISN factor + Cable loss

Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak  AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.
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LoRa(DIY frequencies) AS923- FSK

Conducted Emission on Line Terminal of the power line (150 kHz to 30MHz)

80.0 dBu¥Y
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0.0
0.150 0.500 (MHZ] 5.000 30.000
Site 844 Shielding Room Phase: L1 Temperature: 23.5 (C) Humidity: 53 %
Limit: FCC Part 15C Conduction(QP) Power: AC 120 V/60 Hz
Reading Correct Measure-
No. Mk. Freq.  Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV dBuv dB Detector Comment
1 0.1500 38.89 9.58 48.47 66.00 -17.53 QP
2 0.1500 22.71 9.58 32.29 56.00 -23.71 AVG
3 0.2740 29.31 9.58 38.89 61.00 -22.11 QP
4 0.2740 15.01 9.58 24.59 51.00 -26.41 AVG
5 0.5420 34.18 9.71 43.89 56.00 -12.11 QP
6 * 0.5420 25.69 9.71 35.40 46.00 -10.60 AVG
7 0.8059 25.26 9.74 35.00 56.00 -21.00 QP
8 0.8059 11.31 9.74 21.05 46.00 2495 AVG
9 2.0259 22.84 9.87 32.71 56.00 -23.29 QP
10 2.0259 9.27 9.87 19.14 46.00 -26.86 AVG
11 3.7660 22.32 9.89 32.21 56.00 -23.79 QP
12 3.7660 9.33 9.89 19.22 46.00 -26.78 AVG
Note:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = LISN factor + Cable loss

Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak

AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.

Page 15 of 48

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




I C I Report No.: TCT220228E904

Conducted Emission on Neutral Terminal of the power line (150 kHz to 30MHz)

80.0 dBuV

70

60 \\ ACC Pant 15C| Conduction(QP)

50

) U\'\‘A"\%‘ JWQ?Q ' 7 9
t

30

Al %
"LJ{U‘I«\'H'V.‘,JN, w I 1 :; W‘M wwww W peak
20 V U".“‘”\ u'ﬂ'l ™ 8 :]r{u "
W [T Ll
10 T T T s b ] AVE
i | gl
0.0
0.150 0.500 [MHz) 5.000 30.000
Site 844 Shielding Room Phase: N Temperature: 23.5 () Humidity: 53 %
Limit: FCC Part 15C Conduction(QP) Power: AC 120 V/60 Hz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuVv dB Detector Comment
1 0.1500 39.37 9.68 49.05 66.00 -16.95 QP
2 0.1500 19.96 9.68 29.64 56.00 -26.36 AVG
3 0.5620 34.85 9.72 44 57 56.00 -1143 QP
4 = 0.5620 26.09 9.72 35.81 46.00 -10.19 AVG
5 0.9300 26.05 9.74 35.79 56.00 -20.21 QP
6 0.9300 12.03 9.74 21.77 46.00 2423 AVG
7 1.4339 23.78 9.75 33.53 56.00 -2247 QP
8 1.4339 10.02 9.75 19.77 46.00 -26.23 AVG
9 2.8179 23.61 9.78 33.39 56.00 -22.61 QP
10 2.8179 10.66 9.78 20.44 46.00 2556 AVG
11 6.7300 20.49 9.72 30.21 60.00 -29.79 QP
12 6.7300 6.02 972 15.74 50.00 -3426 AVG
Note1:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = LISN factor + Cable loss

Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak = AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.
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TCT

5.3.Radiated Emission Measurement

Report No.: TCT220228E904

5.3.1. Test Specification

Test Requirement:

FCC Part15 C Section 15.209

Test Method:

ANSI C63.10:2013

Frequency Range:

9 kHz to 25 GHz

Measurement Distance:

3m

Antenna Polarization:

Horizontal & Vertical

Frequency Detector RBW VBW Remark
9kHz- 150kHz| Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz- Quasi-peak 9kHz 30kHz Quasi-peak Value
Receiver Setup: 30MHz
30MHz-1GHz| Quasi-peak | 120kHz | 300kHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz [ - IMHz | 10Hz Average Value
Limit(Field strength of the Frequency Limit (dBuV/m @3m) Remark
fundamental signal): 902MHz928MHz 94.00 Quasi-peak Value
Frequency Limit (dBuV/m @3m) Remark
0.009-0.490 2400/F(KHz) Quasi-peak Value
0.490-1.705 24000/F(KHz) Quasi-peak Value
1.705-30 30 Quasi-peak Value
S . SR ) 30MHz-88MHz 40.0 Quasi-peak Value
L|m|t(Spur|ous Emlssmns). 88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHz 74.0 Peak Value

Emissions radiated outside of the specified frequency
bands, except for harmonics, shall be attenuated by at
least 50 dB below the level of the fundamental or to the
general radiated emission limits in Section 15.209,
whichever is the lesser attenuation.

1. The EUT was placed on the top of a rotating table 0.8

meters above the ground at a 3 meter chamber in

below 1GHz, 1.5m above the ground in above
1GHz. The table was rotated 360 degrees to
determine the position of the highest radiation.

The EUT was set 3 meters away from the

interference-receiving antenna, which was mounted

on the top of a variable-height antenna tower.

3. The antenna height 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.

Limit (band edge) :

Test Procedure:

Page 17 of 48
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TCT

Report No.: TCT220228E904

4. For each suspected emission, the EUT was arranged

. The test-receiver system was set to Peak Detect

6. If the emission level of the EUT in peak mode was

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.

Function and Specified Bandwidth with Maximum
Hold Mode.

10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be
reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using
peak, quasi-peak or average method as specified and
then reported in a data sheet.

Test setup:

For radiated emissions below 30MHz

08

30MHz to 1GHz

[Distance = 3m

]

- —
: B len
Tirm Rabhe

- - Receav

Cirowesl Plane

[———]

Compsiier —

Pre -Amphficr

&

Antenna Tower

—

; { Search

L~ Antenna

4m /
RF Test
i f‘—-— T\‘ Receiver ——
L158
1

Turn HE
0.8 om
Table | Al 1A

: Do [ 1
S S S SSSSSSSSS

Ground Plane

Above 1GHz

(The diagram below shows the test setup that is utilized
to make the measurements for emission from 1GHz to
the tenth harmonic of the highest fundamental
frequency or to 40GHz emissions, whichever is lower.)

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT220228E904

NN

Antenna Tower

Ham Arlenna

Test results:

PASS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

5.3.2. Test Instruments

Report No.: TCT220228E904

Radiated Emission Test Site (966)
Na_me 2 Manufacturer Model S Calibration Due
Equipment Number
EMI Test Receiver R&S ESIB7 100197 Jul. 07, 2022
Spectrum Analyzer R&S FSQ40 200061 Jul. 07, 2022
Pre-amplifier SKET LNPA_0118G- | SK2021012 Mar. 11, 2022
45 102
- LNPA _ 1840G-| SK2021092
Pre-amplifier SKET 50 03500 Apr. 08, 2022
Pre-amplifier HP 8447D 2727A05017 | Jul. 07, 2022
Loop antenna ZHINAN ZN30900A 12024 Sep. 05, 2022
Broadband Antenna| Schwarzbeck VULB9163 340 Sep. 04, 2022
Horn Antenna Schwarzbeck | BBHA 9120D 631 Sep. 04, 2022
Horn Antenna Schwarzbeck BBHA 9170 00956 Apr. 10, 2023
Antenna Mast Keleto RE-AM N/A N/A
Coaxial cable SKET RC_DC18G-N N/A Apr. 08, 2022
Coaxial cable SKET RC-DC18G-N N/A Apr. 08, 2022
Coaxial cable SKET RC-DC40G-N N/A Jul. 07, 2022
EMI Test Software Shurple EZ-EMC N/A N/A
Technology

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

5.3.3. Test Data

Field Strength of Fundamental:
LoRa(DIY frequencies) AS923- 125K

Report No.: TCT220228E904

Frequency Emission QP Horizontal Limits QP Margin
(MHz) (dBuV/m) /Vertical (dBuV/m) (dB)
922.0 84.65 H 94 -9.35
922.0 89.63 \Y 94 -4.37
923.2 84.37 H 94 -9.63
923.2 89.49 \Y 94 -4.51
924.6 84.20 H 94 -9.8
924.6 89.23 \Y 94 -4.77

LoRa(DIY frequencies) AS923- 250K

Frequency Emission QP Horizontal Limits QP Margin
(MHz) (dBuV/m) /Vertical (dBuV/m) (dB)
921.8 83.38 H 94 -10.62
921.8 89.37 \Y 94 -4.63
923.0 83.81 H 94 -10.19
923.0 89.57 \Y 94 -4.43
924.5 84.22 H 94 -9.78
924.5 89.79 \Y 94 -4.21

LoRa(DIY frequencies) AS923- FSK

Frequency Emission QP Horizontal Limits QP Margin
(MHz) (dBuV/m) [Vertical (dBuV/m) (dB)
921.8 80.36 H 94 -13.64
921.8 87.04 \Y 94 -6.96
923.2 80.70 H 94 -13.3
923.2 87.11 \Y 94 -6.89
924.8 80.21 H 94 -13.79
924.8 87.27 \Y 94 -6.73

Note: 1. Emission Level=Reading+ Cable loss-Antenna factor-Amp factor.

2. The emission levels are 20 dB below the limit value, which are not reported. It is deemed to comply with the

requirement.

3. For fundamental frequency, RBW >20dB BW , VBW>=RBW, PK detector is for PK value, RMS detector is for

AV value.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT220228E904

LoRa(DIY frequencies) AS923- 125K
Frequency Range (30MHz-1GHz)
Horizontal:

100.0 dBu¥/m

90

Hundamental
80

70

60

FOC Part 1pC 3M Radiation

50 Margin -6 dB
| |
40 1 > al 5 :
3 . 7[ 4
30 Lt IWAJI“AKG ) | Wb‘b | ‘ | . A peak
| b
AR A
10
0.0
30.000 60.00 MHz) 300.00 1000.000
Site Polarization:  Horizontal Temperature:  24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) (dBuV) | (dB/m) |(dBuv/m)|(dBuvim)| (dB) |P=tecr |P/F| Remark
1 47.9940 47.98 -12.30 35.68 4000 | -432 | peak | P
2 96.0986 50.83 -14.72 36.11 4350 |-7.39 | peak | P
3 143.8295 52.25 -16.11 36.14 4350 |-7.36 | peak | P
4 191.7450 51.45 -13.96 37.49 4350 |-6.01 | peak | P
5 287.9904 48.14 -11.47 36.67 46.00 |-933 | peak | P
6 455.9058 44.09 -9.58 34.51 46.00 |-1149| peak | P

Page 22 of 48

Hotline: 400-6611-140 _ Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Vertical:

100.0 dBu¥/m

Report No.: TCT220228E904

90

80

Fundamental R

70

60

FOC Part 1pC 3M Radiation

50 Megin-6 dB
]
0 RE 5 .
30 1 ﬁ | . . ’2 o MML peak
20 %lw 'i“"E""” ' 4 WMWW
10
0.0
30.000 60.00 (MHz) 300.00 1000.000
Site Polarization:  Vertical Temperature:  24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 /60 Hz Humidity: 52 %
No. | e | | e iy 5" e 1| Rema
1 47.9940 40.51 -12.30 28.21 40.00 |-11.79| peak | P
2 71.8320 48.35 -15.83 32.52 40.00 | -748 | peak | P
3 84.1100 50.45 -15.99 34.46 40.00 | -554 | peak | P
4 96.0986 51.47 -14.72 36.75 4350 | -6.75 | peak | P
5 143.8295 52.76 -16.11 36.65 4350 | -6.85 | peak | P
6 312.1794 42.68 -11.07 31.61 46.00 |-14.39| peak | P
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Horizontal:

100.0 dBu¥/m

LoRa(DIY frequencies) AS923- 250K
Frequency Range (30MHz-1GHz)

Report No.: TCT220228E904

90

Fundamental

70

60

50

FOC Part 1pC 3M Radiation

E-dB.

40

) £]
S

1 | % 2 5 eak
30 . ) I .‘L“L | I T | P T oy TL J.Mp
PR e e i S N R R
20 E'!'%w S,
10
0.0
30.000 60.00 (MHz) 300.00 1000.000
Site Polarization:  Horizontal Temperature:  24(C)
Limit: FCC Part 15C 3M Radiation Power.  AC 120 V/60 Hz Humidity: 52 %
No. | Fresuency | Readg| Cacor | emmem i "l osec [Pre | Remar
1* 71.8320 49.79 -15.83 33.96 4000 |-6.04 | peak | P
2 96.0986 51.54 -14.72 36.82 43.50 -6.68 | peak | P
3 143.8295 53.36 -16.11 37.25 43.50 -6.25 | peak | P
4 191.7450 48.77 -13.96 34.81 4350 |-869 | peak | P
5 375.9385 4528 -10.58 34.70 46.00 |-11.30| peak | P
6 665.8035 40.58 -6.39 34.19 46.00 |-11.81| peak | P

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332
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Report No.: TCT220228E904

Vertical:
100.0 dBuV/m
a0 Flindam pn’ral .
80
70
60
FOC Part 1pC 3M Radiation
50 Mjrgin—E-dB.
| ]
40 ] 2 4: 2 ] [ peak
4 4 | X
30 3 | I I I ! M M'U,\.Mﬂ'"lr
- R
20 H 1 .n-\.-lv‘jﬂ- “Mi'i'w 12
10
0.0
30.000 60.00 (MHz) 300.00 1000.000
Site Polarization:  Vertical Temperature:  24('C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuv/im)| (aB) |Detecter |P/F| Remark
1 39.7146 45.60 -13.62 31.98 40.00 |-8.02 | peak | P
2 69.6005 49.40 -15.74 33.66 40.00 |-6.34 | peak | P
3 96.0986 51.93 -14.72 37.21 4350 |-6.29 | peak | P
4 143.8295 54.20 -16.11 38.09 4350 |-541 | peak | P
5 192.4186 51.38 -13.91 37.47 4350 |-6.03 | peak | P
6 375.9385 45.90 -10.58 35.32 46.00 |(-10.68| peak | P

Hotline: 400-6611-140

Tel: 86-755-27673339
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I C I Report No.: TCT220228E904

LoRa(DIY frequencies) AS923- FSK
Frequency Range (30MHz-1GHz)
Horizontal:

100.0 dBu¥/m

90

Fundamental o

80

70

60

FOC Part 1pC 3M Radiation

50 Margin-5dB

40 I

30 1_ 1K . Jm”} | | | ‘ % ) , ﬂwhneak
I T 0 g S R e

5
TR

Gt
(7]

# HI t
10
0.0
30.000 60.00 [MHz) 300.00 1000.000
Site Polarization:  Horizontal Temperature:  24(°C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/80 Hz Humidity: 52%
Frequency | Reading | Factor Level Limit |Margin

No. Detector | P/F | Remark

(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuVv/im)| (dB)

47.9940 46.08 -12.30 33.78 40.00 | -6.22 | peak
2" 84.1100 51.31 -156.99 35.32 40.00 | -4.68 | peak
3 96.0986 51.43 -14.72 36.71 43.50 | -6.79 | peak
41 143.8295 53.63 -16.11 37.52 4350 |-5.98 | peak
51 191.7450 52.77 -13.96 38.81 43.50 | -4.69 | peak
6 375.9385 45.42 -10.58 34.84 46.00 |[-11.16| peak

T| 0|0 T[(TO| O
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I C I Report No.: TCT220228E904

Vertical:

100.0 dBu¥/m

90

Fundamentat >

80

70

60

FOC Part 1pC 3M Hadiation

50 Mdigin-6-dB

. 3 ik [ 5 | | % ! . JLJMK
IO L e n i

30

il
n
i3

20

10

0.0
30.000 60.00 [MHz) 300.00 1000.000
Site Polarization:  Vertical Temperature:  24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin

(MHz) | (dBuV) | (dB/m) |(dBuV/m)|(dBuv/m)| (dB) |C=te<ter |P/F| Remark

11 36.0007 48.91 -14.26 34.65 40.00 | -5.35 | peak
2 47.9940 46.14 -12.30 33.84 40.00 | -6.16 | peak
3 96.0986 49.15 -14.72 34.43 43.50 | -9.07 | peak
4 143.8295 52.39 -16.11 36.28 4350 |-7.22 | peak
5
6

* | 192.4186 52.68 -13.91 38.77 43.50 | -4.73 | peak
375.9385 45.80 -10.58 3522 46.00 |-10.78| peak

| V| V| V(W T
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LoRa(DIY frequencies) AS923- 125K
Above 1GHz

Report No.: TCT220228E904

channel: 922.0MHz

Peak AV  |Correction| Emission Level - _ ]
F“(e,\(}ﬁ_iezr;cy An;fi /\Ijol. reading | reading| Factor Peak AV I(::je;ﬁ\}'/m')t (qul\'mﬁ) I\/I(zré;)m
(dBpV) | (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)
1844 H 51.48 o -3.94 47.54 - 74 54 -6.46
2766 H 46.05 - 0.52 46.57 - 74 54 -7.43
1844 V 49.27 — -3.94 45.33 A 74 54 -8.67
2766 V 42.53 - 0.52 43.05 - 74 54 -10.95
Middle channel: 923.2MHz
Peak AV  |Correction| Emission Level o - .
Fr((e&llJ_'le;cy An|t_i /\F;OI' reading |reading | Factor Peak AV Ejeg:\}'/m')t (?glul\l/r?r;t]) I\/I((ajg;)ln
(dBpV) | (dBpV) | (dB/m) |(dBuV/m)|(dBuV/m)
1846.4 H 51.84 - -3.98 47.86 - 74 54 -6.14
2769.6 H 45.10 --- 0.57 45.67 === 74 54 -8.33
1846.4 V 51.72 - -3.98 47.74 — 74 54 -6.26
2769.6 V 44.36 - 0.57 44.93 - 74 54 -9.07
High channel: 924.6MHz
Peak AV  |Correction| Emission Level Peak _ g
Fr?l\(jlllj_'ezr;cy Anﬁ /\F;OI' reading | reading | Factor Peak AV limit ( QE\;/U'\'/”/",?, ) M(?jré’)'n
(dBuV) | (dBuV) | (dB/m) |(dBpV/m)|(dBpV/m)|(dBuV/m)
1849.2 H 52.91 - -3.98 48.93 - 74 54 -5.07
2773.8 H 47.64 — 0.57 48.21 - 74 54 -5.79
1849.2 V 51.23 — -3.98 47.25 - 74 54 -6.75
2773.8 V 45.40 — 0.57 45.97 - 74 54 -8.03
Note:
1. Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier
2. Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuV/m)
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
4. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency.
5. Data of measurement shown “--“in the above table mean that the reading of emissions is attenuated more than 20

dB below the limits or the field strength is too small to be measured.
6. All the restriction bands are compliance with the limit of 15.209.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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1.

LoRa(DIY frequencies) AS923- 250K
Above 1GHz

Report No.: TCT220228E904

channel: 921.8MHz
Peak AV Correction| Emission Level - oy "
F“(e,\(}#_iezr;cy An;fi /\Ijol. reading | reading| Factor Peak AV I(::jeéa k\}'/m')t (aog/ I\l/rm:) I\/I(grg)m
(dBuV) | (dBuV) | (dB/m) |(dBuV/m)(dBuv/m)|'®"H H
1843.6 H 50.82 -—- -3.94 46.88 - 74 54 -7.12
2765.4 H 45.37 -—- 0.52 45.89 - 74 54 -8.11
1843.6 V 48.19 -—- -3.94 44.25 --- 74 54 -9.75
2765.4 V 41.75 -—- 0.52 42.27 - 74 54 -11.73
Middle channel: 923.0MHz
Peak AV |Correction| Emission Level — — -
Fr?slllJ_'le;cy Anl’: /\F;OI' reading |reading | Factor Peak AV I(::je;:\}llrrnnl;c (?gpl\'/n;r';) I\/I(zré;)ln
(dBpV) | (dBpV) | (dB/m) |(dBuV/m)|(dBuV/m)
1846 H 50.26 -—- -3.98 46.28 -—- 74 54 -7.72
2769 H 44 .58 -4 0.57 45.15 74 54 -8.85
1846 V 52.02 - -3.98 48.04 74 54 -5.96
2769 V 43.68 - 0.57 44.25 74 54 -9.75
High channel: 924.5MHz
Peak AV |Correction| Emission Level Peak . 8
Frc(e&lﬁezr;cy Anﬁ /\F;OI' reading | reading | Factor Peak AV limit (("JAQS/ I\'/"/]r';[]) I\/I(gré;)ln
(dBuV) | (dBpV) | (dB/m) |(dBuV/m)|(dBuV/m)|(dBpV/m)‘“=H
1849.0 H 51.91 --- -3.98 47.93 - 74 54 -6.07
2773.5 H 46.34 -— 0.57 46.91 - 74 54 -7.09
1849.0 V 51.26 - -3.98 47.28 - 74 54 -6.72
2773.5 V 45.70 - 0.57 46.27 - 74 54 -7.73
Note:

Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier

2. Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuV/m)
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
4. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency.

5. Data of measurement shown “---“in the above table mean that the reading of emissions is attenuated more than 20

dB below the limits or the field strength is too small to be measured.
6. All the restriction bands are compliance with the limit of 15.209.

Hotline: 400-6611-140
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1.

Report No.: TCT220228E904
LoRa(DIY frequencies) AS923- FSK
Above 1GHz
channel: 921.8MHz
Peak AV |Correction| Emission Level Aol . ]
F“(e,\(}#_iezr;cy An;fi /\Ijol. reading | reading| Factor Peak AV I(::jeéa k\}'/m')t (aog/ I\l/rm:) I\/I(grg)m
(dBuV) | (dBuV) | (dB/m) |(dBuV/m)(dBuv/m)|'®"H H
1843.6 H 52.37 --- -3.94 48.43 --- 74 54 -5.57
2765.4 H 47.14 --- 0.52 47.66 - 74 54 -6.34
1843.6 V 48.08 --- -3.94 4414 -—- 74 54 -9.86
2765.4 V 43.61 --- 0.52 44.13 - 74 54 -9.87
Middle channel: 923.2MHz
Peak AV |Correction| Emission Level — — -
Fr?slllJ_'le;cy Anl’: /\F;OI' reading |reading | Factor Peak AV I(::je;:\}llrrnnl;c (?gpl\'/n;r';) I\/I(zré;)ln
(dBpV) | (dBpV) | (dB/m) |(dBuV/m)|(dBuV/m)
1846.4 H 51.75 --- -3.98 47.77 -—- 74 54 -6.23
2769.6 H 46.28 --- 0.57 46.85 74 54 -7.15
1846.4 \ 52.93 --- -3.98 48.95 -—- 74 54 -5.05
2769.6 \ 45.56 --- 0.57 46.13 74 54 -7.87
High channel: 924.8MHz
Peak AV |Correction| Emission Level Peak - '
Frc(e&lﬁezr;cy Anﬁ /\F;OI' reading | reading | Factor Peak AV limit (("JAQS/ I\'/"/]r';[]) I\/I(gré;)ln
(dBuV) | (dBpV) | (dB/m) |(dBuV/m)|(dBuV/m)|(dBpV/m)‘“=H
1849.6 H 53.60 --- -3.98 49.62 -—- 74 54 -4.38
2774.4 H 47.82 - 0.57 48.39 - 74 54 -5.61
1849.6 )Y 50.16 -—- -3.98 46.18 — 74 54 -7.82
2774.4 )Y 42.73 -—- 0.57 43.30 - 74 54 -10.70
Note:

Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier
2. Margin (dB) = Emission Level (Peak) (dBuV/m)-Average limit (dBuV/m)
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
4. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency.
5. Data of measurement shown “---“in the above table mean that the reading of emissions is attenuated more than 20

dB below the limits or the field strength is too small to be measured.
6. All the restriction bands are compliance with the limit of 15.209.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT220228E904

Band Edge Requirement

LoRa(DIY frequencies) AS923- 125K
Lowest channel 922.0:

Horizontal:

110.0 dBu¥/m

100

90

70

60

80 [
H
J
|

50 FCC Part 'ITSC 3M Radialion

Margin -b ]II—: f K
® o Cheat

30 hahabbad Al. e e A s e e A N TR il bt ]t il bapsbrie

20
10.0
900,000 90230 904.60 906.90 909.20 [MHz) 913.80 916.10 918.40 920.70 923.00
Site Polarization: Horizontal Temperature:  24(°C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/80 Hz Humidity: 52%
Frequenc Readin Factor Level Limit  |Margin
q Y g 9N betector | P/F | Remark

No. (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

1 * | 902.0000 32.46 -3.16 29.30 46.00 |-16.70| peak | P
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Report No.: TCT220228E904

Vertical:
110.0 dBu¥/m
100
90 n
80
70 \
60 J ‘\
50 FCC Part 1|5C 3M Radialion {
40 Margin -6 ]:M“_,(r cak
30 Db dipud et el e Aol A NMWWWMW’W
20
10.0
900.000 90230 904.60 906.90 909.20 MHz) 913.80 916.10 918.40 920.70 923.00
Site Polarization:  Vertical Temperature:  24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin
No- | " (MHz) ~ | (dBuVv) | (dB/m) |(dBuV/m)|(dBuvim)| (dB) |Petecter |P/F | Remark
1 * | 902.0000 33.15 -3.16 29.99 46.00 |-16.01| peak | P

Hotline: 400-6611-140
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I C I Report No.: TCT220228E904

Highest channel 924.6:
Horizontal:

110.0 dBu¥/m

100

90

ol |

n ]

60

50

FCC Part 1T5C 3M Radialion

Margin -6 ]iH

10

b, '
10 M AL LYV o VAR AT YT W O [N WSLUA i Medesdigharilh st hdeoe it | itgerie g EAK

20

10.0
923.000 925.70 928.40 931.10 933.80 [MHz) 939.20 941.90 944,60 947.30 950.00

Site Polarization: Horizontal Temperature: 24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/80 Hz Humidity: 52 %

Frequency | Reading | Factor Level Limit |Margin
(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

1 928.0000 34.12 -2.78 31.34 46.00 |-14.66| peak | P
2 * | 936.5000 35.83 -2.60 33.23 46.00 |-12.77| peak | P

No. Detector |P/F | Remark
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Vertical:

110.0 dBu¥/m

Report No.: TCT220228E904

100

90 n

80

|
nl L
|

60

ol ||

FCC Part 1T5C 3M Radialion

VAR

Margin -6 ]iF-

r
M .\‘vw p
20 RYTPYICY. AP 'hrx.l'l‘."fullzn‘w “1L"\.|lnr|'u'| ““Ivlll;.llli_'J‘n‘H.A‘lll ‘I..J_J.r_lilll‘u‘ r"wm"nr. AL 1MMJ=‘.'iIu ank
20
10.0
923.000 925.70 928.40 931.10 933.80 (MHz) 939.20 941.90 944 60 947.30 950.00

Site Polarization:  Vertical Temperature:  24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) (dBuV) | (dB/m) |(dBuVv/m)|(dBuvim)| (aB) |Detector|P/F | Remark
928.0000 | 34.93 -2.78 32.15 | 46.00 |[-13.85| peak | P
2" | 936.6079 35.79 -2.59 33.20 46.00 |-12.80| peak | P

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Lowest channel 921.8:

Report No.: TCT220228E904

LoRa(DIY frequencies) AS923- 250K

Horizontal:

110.0 dBu¥/m

100

90 ﬂ

: |

70

|
|
. |
\\

50

FCC Part 15C 3M Radiafion [

40 Margin -6 JIH J) ll{

W‘f peak

30 RTLTVI ulu. LY T AT T T 1.J._,,.‘.. ki e ol s B UL SPRUPOIPTIR ILOF W S ¥ P!

20

10.0

900.000 90230 904.60 906.90 909.20 [MHz) 913.80 916.10 912.40 920.70 923.00
Site Polarization: Horizontal Temperature:  24(°C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
No Frequency | Reading | Factor Level Limit |Margin

(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuv/m)| (dB) |D=teeer |P/F| Remark
1*| 9020000 | 33.02 | -3.16 | 29.86 | 46.00 |-16.14| peak | P
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Report No.: TCT220228E904

Vertical:
110.0 dBuV/m
100
30
] I
; |
60 ’
50 FCC Part 1T5C 3M Radialion
40 Margin -6 JiH \\%
1 I PPTTUY. P Alh il L‘JM 1.&..,]. } i‘-lr lum...__‘._J.m..l- ' BAA gl bt pB at, b (PRI Ak, MM.M{\WM[ peak
20
10.0
900.000 90230 904.60 906.90 909.20 [MHz) 913.30 916.10 918.40 920.70 923.00
Site Polarization:  Vertical Temperature:  24(C)
Limit: FCC Part 156C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin
No. | " " (MHz) | (dBuv) | (dB/m) |(dBuvim)|(dBuvim)| (dB) |Peecr|P/F | Remark
1" 902.0000 33.04 -3.16 29.88 46.00 |-16.12| peak | P

Hotline: 400-6611-140

Tel: 86-755-27673339
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I C I Report No.: TCT220228E904

Highest channel 924.5:
Horizontal:

110.0 dBu¥/m

100

90

ol |
wl ]

ol |

50 [ FCC Part 15C 3M Radiafion
40 l‘ Margin -6 ]IH
u«f . ¢
10 s e s Hadigysdobd bl Al .ML IS TSRO PO FURTRNT T POR FETUOT R 71 1PN IR T Y O TTUTRIAr VO 11-Y.1 3
20
10.0
923000 92570 928 40 931.10 933.80 [MHz) 939.20 941.90 944 60 94730 950.00
Site Polarization:  Horizontal Temperature:  24(°C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/80 Hz Humidity: 52%
Frequency | Reading | Factor Level Limit |Margin

No. Detector |P/F | Remark

(MHz) (dBuv) | (dB/m) |(dBuv/m)|(dBuv/m)| (dB)

928.0000 32.93 -2.78 30.15 46.00 |-15.85| peak | P
2" | 9364190 35.47 -2.60 32.87 46.00 |-13.13| peak | P
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Report No.: TCT220228E904

Vertical:
110.0 dBu¥/m
100
90 H
ol ||
70 \
60 \
50 V l FCC Part 1T5l: 3M Radialion
40 !ﬂ ‘1“ Margin HJiH
g MM ;
30 LAARL t=|"\=" \n“'n \v‘l‘l"‘“"‘ 'JFllr'w'l l\-Lw'w-' 'r-'rw-i.nq ot W.;‘I'" ""r‘r"w‘ '.' ‘rr1‘ L'-u»"'!lf'-‘w-' J|‘IIJl V'*'ﬂ“'-'*f-'l-'rw eak
20
10.0
923000 92570 928.40 931.10 933.80 (MHz) 939.20 941.90 944.60 947.30 950.00
Site Polarization:  Vertical Temperature:  24('C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit  |Margin
No. (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuv/m)| (dB) |Petectr|P/F| Remark
928.0000 33.60 -2.78 30.82 46.00 |-15.18| peak | P
2 * | 930.5060 35.64 -2.72 32.92 46.00 |-13.08| peak | P

Hotline: 400-6611-140

Tel: 86-755-27673339
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Lowest channel 921.8:

Report No.: TCT220228E904

LoRa(DIY frequencies) AS923- FSK

Horizontal:
110.0 dBu¥/m
100
90
80
70
60 \
50 FCC Part 'ITSC 3M Radialion |
40 Margin -6 JIH I
30 bl *. Drgoricateli, L Wﬂ .Mll.m.n M1M-M St s duiid g it il fho st Al sl Aur’L..uinﬂ\M eak
20
10.0
900.000 90230 904 60 906.90 909.20 [MHz) 913.80 916.10 918.40 920.70 923.00
Site Polarization: Herizontal Temperature:  24('C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin
No- | " (MHz) ~ | (dBuVv) | (dB/m) |(dBuV/m)|(dBuvim)| (dB) |Petecter |P/F | Remark
1 * | 902.0000 33.97 -3.16 30.81 46.00 |-15.19| peak | P

Hotline: 400-6611-140

Tel: 86-755-27673339
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Report No.: TCT220228E904

Vertical:
110.0 dBu¥/m
100
90 [l
80
70
60 { \
50 FCC Part 15C 3M Radiafionf 1
40 Margin -6 ]IH MF’I‘JI ‘\lvlwy
k
30 A.. lbju_‘u .;li M',hld..;JIL" A-IJHIIII.J.,. L.u.Jr.l RN T | u.hpr.\.l.;)u Y JEU e aﬂ;aaM.A.!F bt Au‘uww pes
20
10.0
900.000 90230 904.60 906.90 909.20 [MHz) 913.80 916.10 918.40 920.70 923.00
Site Polarization:  Vertical Temperature:  24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC120V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuvim)| (aB) |Petector|P/F | Remark
1" 902.0000 33.47 -3.16 30.31 46.00 |-15.69| peak | P

Hotline: 400-6611-140

Tel: 86-755-27673339
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I C I Report No.: TCT220228E904

Highest channel 924.8:
Horizontal:

110.0 dBu¥/m

100
a0
80 ﬂ
70
60
50 L
FCC Part 1-|-5C 3M Radialion
40 Maragin -6 ]iH
; z
30 Lol ““w—-f-iL ul st Mo e pdo v, g ot ien - s il A s opcedp ANttt B 2K
20
10.0
923000 92570 92840 931.10 93380 [MHz) 939.20 941.90 944 60 94730 950.00
Site Polarization: Horizontal Temperature: 24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 V/60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit  |Margin

No. Detector |P/F | Remark

(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

928.0000 33.52 -2.78 30.74 46.00 |-15.26| peak | P
2 * | 930.3170 35.94 -2.73 33.21 46.00 |-12.79| peak | P
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I C I Report No.: TCT220228E904

Vertical:
110.0 dBu¥/m
100
90 i
80
70
60
50 ‘ _|
| FCC Part 'il-SC IM Radiation
40 j Margin -6 ]lH
Ww Y 2
30 1 Judas b e NI it §J.l b b RO ST A A TN N IRt Y | l.‘.‘J.JI‘neak
N N 1 P TR PR TRV APl 7 M NUSR SR PRNCVTER UG ages S MR T RN R R DS U
20
10.0
923.000 925.70 928.40 331.10 933.80 [MHz] 939.20 941.90 944 60 94730 950.00
Site Polarization:  Vertical Temperature: 24(C)
Limit: FCC Part 15C 3M Radiation Power:  AC 120 /60 Hz Humidity: 52 %
Frequency | Reading | Factor Level Limit |Margin

No. Detector | P/F | Remark

(MHz) (dBuV) | (dB/m) |(dBuv/m)|(dBuv/im)| (dB)

928.0000 32.30 -2.78 2952 46.00 |-16.48| peak | P
2 * | 9359330 34.52 -2.61 31.91 46.00 |-14.09| peak | P
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I C I Report No.: TCT220228E904

5.4. 20dB Occupied Bandwidth

5.4.1. Test Specification

Test Requirement: FCC Part15 C Section 15.215(c)
Test Method: ANSI C63.10:2013
Limit: N/A

1. According to the follow Test-setup, keep the relative
position between the artificial antenna and the EUT.

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

3. Use the following spectrum analyzer settings for
20dB Bandwidth measurement.
Span = approximately 2 to 3 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.

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

Test setup: s : -
Spectrum Anabyzer EuT
Test Mode: Transmitting mode with modulation
Test results: PASS
5.4.2. Test Instruments
Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer R&S FSU 200054 Jul. 18, 2022
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5.4.3. Test data

LoRa(DIY frequencies) AS923- 125K

Report No.: TCT220228E904

20dB Occupy _ :
Test Channel Bandwidth (kHz) Limit Conclusion
922.0MHz 136.5 --- PASS
923.2MHz 136.8 -—- PASS
924 .6MHz 133.3 — PASS
LoRa(DIY frequencies) AS923- 250K
20dB Occupy _ :
Test Channel Bandwidth (kHz) Limit Conclusion
921.8MHz 273.9 -—- PASS
923.0MHz 269.7 -—- PASS
924 . 5MHz 270.4 --- PASS
LoRa(DIY frequencies) AS923- FSK
20dB Occupy . :
Test Channel Bandwidth (kHz) Limit Conclusion
921.8MHz 154 .1 — PASS
923.2MHz 154.0 -—-- PASS
924 .8MHz 153.8 -—- PASS

Test plots as follows:

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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LoRa(DIY frequencies) AS923- 125K
Lowest channel

Report No.: TCT220228E904

[ o . s

12:18:22 PMMar21, 2022
Radio Std: None

[ Keysight Spectrum Analyzer - Occupied BW

NALIGN OFF

Center Freq: 922.000000 MHz
Trig: Free Run Avg|Hold:>1001100

" #Atten: 30 dB

X RF
Center Freq 922.
Radio Device: BTS

#FGain:Low

Ref 30.00 dBm

Span 300 kHz

#VBW 10 kHz Sweep 31.67 ms|

Total Power 23.9 dBm

Occupied Bandwidth

120.17 kHz
1.010 kHz
136.5 kHz

99.00 %
-20.00 dB

% of OBW Power
xdB

Transmit Freq Err
x dB Bandwidth

STATUS!

Frequency

Center Freq
922,000000 MHz

Middle channel

|- -5 [uiS]

12:21:20 PMMar 21, 2022

[— Keysight Spectrum Analyzer - Occupied BW
Radio Std: None

g R [sia Ac
Center Freq 923.200000 MHz
#IFGain:Low

N ALIGN OFF

Center Freq: 923.200000 MHz
o Trig: Free Run Avg|Hold:>1001100

" #Atten: 30 dB Radio Device: BTS

Ref 30.00 dBm

Span 300 kHz

#VBW 10 kHz Sweep 31.67 ms|

Total Power 24.0 dBm

Occupied Bandwidth
120.55 kHz
791 Hz
136.8 kHz

99.00 %
-20.00 dB

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

STATUS

Frequency

Center Freq
923:200000 MHz

Highest channel

|- -5 [uiS]

12:22:44 PMMar 21, 2022
Radio Std: None

[— Keysight Spectrum Analyzer - Occupied BW

SENSENT] ISALTGN OoF
Center Freq: 924.600000 MHz
o Trig: Free Run Avg|Hold:>1001100

#Atten: 30 dB

g R [sia Ac
Center Freq 924.600000 MHz
Radio Device: BTS

=
#FGain:Low

Ref 30.00 dBm

Span 300 kHz
#VBW 10 kHz

Total Power 23.4 dBm

Occupied Bandwidth

120.79 kHz
1.177 kHz
133.3 kHz

99.00 %
-20.00 dB

% of OBW Power
xdB

Transmit Freq Erre
x dB Bandwidth

Frequency

Center Freq
924,600000 MHz

Sweep 31.67 ms|
A

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT220228E904

LoRa(DIlY frequencies) AS923- 250K
Lowest channel

[ o . s

[ Keysight Spectrum Analyzer - Occupied BW.

12:32:05 PMMar 21, 2022

4 RF
Center Freq 921.
#IFGain:Low

Ref 30.00 dBm

Center 921.8 MHz
#Res BW 5.1 kHz

Occupied Bandwidth

Transmit Freq Err
x dB Bandwidth

" #Atten: 30 dB

N\ALIGN OFF

Center Freq: 921.800000 MHz
Trig: Free Run Avg|Hold:>1001100

Radio Std: None Frequency

Radio Device: BTS

Span 500 kHz;
#VBW 16 kHz Sweep 18.33 ms|

Total Power 22.7 dBm

242.50 kHz
1.401 kHz
273.9 kHz

99.00 %
-20.00 dB

% of OBW Power
xdB

STATUS

Middle channel

|- -5 [uiS]

[— Keysight Spectrum Analyzer - Occupied BW

12:30:13 PMMar 21, 2022

g R [sia Ac
Center Freq 923.000000 MHz

Ref 30.00 dBm

#Res BW 5.1 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#FGain:Low

RGN OFF
Frequency

Center Freq: 923.000000 MHz Radio Std: None
o Trig: Free Run Avg|Hold:>1001100

" #Atten: 30 dB Radio Device: BTS

Center Freq
923,000000 MHz

Span 500 kHz
#VBW 16 kHz Sweep 18.33 ms|

Total Power 23.9 dBm

244.63 kHz
1.214 kHz
269.7 kHz

99.00 %
-20.00 dB

% of OBW Power
xdB

STATUS

Highest channel

[E=EE=E =

[ Keysight Spectrum Analyzer - Occupied BW
RF

12:26:44 PMMar 21, 2022

S0 AC

Center Freq 924.500000 MHz

Ref 30.00 dBm

#Res BW 5.1 kHz

Occupied Bandwidth

242.57 kHz
1.729 kHz
270.4 kHz

Transmit Freq Errt
x dB Bandwidth

Gy
#FGain:Low

NALTGN OFF

Center Freq: 924.500000 MHz
Trig: Free Run AvglHold:>100/100

#Atten: 30 dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq|
924.500000 MHz

#VBW 16 kHz Sweep 18.33 ms|

Total Power 24.0 dBm

99.00 %
-20.00 dB

% of OBW Power
xdB

STATUS
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LoRa(DIY frequencies) AS923- FSK
Lowest channel

Report No.: TCT220228E904

[ o . s

12:35:14 PMMar21, 2022
Radio Std: None

[ Keysight Spectrum Analyzer - Occupied BW

NALIGN OFF

Center Freq: 921.800000 MHz
Trig: Free Run Avg|Hold:>1001100

" #Atten: 30 dB

X RF
Center Freq 921.
Radio Device: BTS

#FGain:Low

Ref 30.00 dBm

Span 400 kHz

#VBW 10 kHz Sweep 42.2 ms|

Total Power 19.4 dBm

Occupied Bandwidth
143.86 kHz
-494 Hz
154.1 kHz

99.00 %
-20.00 dB

% of OBW Power
xdB

Transmit Freq Err
x dB Bandwidth

STATUS!

Frequency

Center Freq
921.800000 MHz

Middle channel

|- -5 [uiS]

12:37:59 PMMar 21, 2022

[— Keysight Spectrum Analyzer - Occupied BW
Radio Std: None

g R [sia Ac
Center Freq 923.200000 MHz
#IFGain:Low

N ALIGN OFF

Center Freq: 923.200000 MHz
o Trig: Free Run Avg|Hold:>1001100

" #Atten: 30 dB Radio Device: BTS

Ref 30.00 dBm

Span 400 kHz

#VBW 10 kHz Sweep 42.2 ms|

Total Power 20.1 dBm

Occupied Bandwidth
141.46 kHz
-598 Hz
154.0 kHz

99.00 %
-20.00 dB

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

STATUS

Frequency

Center Freq
923:200000 MHz

Highest channel

|- -5 [uiS]

12:39:34 PMMar 21, 2022
Radio Std: None

[— Keysight Spectrum Analyzer - Occupied BW

SENSENT] ISALTGN OoF
Center Freq: 924.800000 MHz
o Trig: Free Run Avg|Hold:>1001100

#Atten: 30 dB

g R [sia Ac
Center Freq 924.800000 MHz
Radio Device: BTS

=
#FGain:Low

Ref 30.00 dBm

#VBW 10 kHz Sweep 42.2 ms|

Total Power 19.7 dBm

Occupied Bandwidth
143.73 kHz
-871 Hz
153.8 kHz

99.00 %
-20.00 dB

% of OBW Power
xdB

Transmit Freq Erre
x dB Bandwidth

Frequency

Center Freq
924.800000 MHz
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I C I Report No.: TCT220228E904

Appendix A: Photographs of Test Setup
Refer to the test report No. TCT220228E901
Appendix B: Photographs of EUT

Refer to the test report No. TCT220228E901

*END OF REPORT*****
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