|ACCREDITED|
TESTING LABORATORY Bay Area Compliance Labs Corp.

FCC PART 15.249
TEST REPORT

For

Beijing COTX Networks Technologies Co. Ltd.

B218, block F, Wangjing, Wanke times center, Chaoyang District, Beijing

FCC ID: 2A2A2X3

Report Type: Product Type:

Original Report cotx x3 hotspot

Report Number: SZGMA210604-21533E-00D

Report Date: 2021-07-29

Ivan Cao 'ﬁm &,

Assistant Manager

Reviewed By:

Bay Area Compliance Laboratories Corp. (Dongguan)
Test Laboratory: No.12, Pulong East 1* Road, Tangxia Town, Dongguan,

Guangdong, China

Tel: +86-769-86858888

Fax: +86-769-86858891

www.baclcorp.com.cn




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

TABLE OF CONTENTS

GENERAL INFORMATION 3
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ....coiiiiiieiieieeieeietee ettt 3
(0] 23 210 172 SRR 3
TEST METHODOLOGY ...cciuvtiiiiiuteieeieeeeeeteteeeeeeaeeeseeaseessasaeessasstesassssessasssesassseessassseesansseessssseessnsseesansssessssseessssssessssnees 3
MEASUREMENT UNCERTAINTY ...ooeiiuutieeiitteeeeeeeeeeeseteessesteeesesseesassssessassssesasseesssssssesassseessssssesssssssessssssessssseesssssesesssnees 3
0 2 N SN 15 5 RSP ETSRRRR 4
IDECLARATIONS . ...eteteieeeeectieeee e e e eeeeitte et e e e eeeeetaareeeeeeeeetaaaeeeeeeeeatasaeaeeeeeaaaaasseaeeeeeeaassssaeeeeeeesasssaseaeeeeesantssaeeeeeeeansrrseseens 4
SYSTEM TEST CONFIGURATION 5
JUSTIFICATION ....ovviiiieieeee ettt eeee e et e e et e e et e e e e e e eaaeeeeemaeeeeeaaeeeeeasesesansaeeeensaaeesensaeseenteeeesnsaseesansasesennreeeenneneeeannnes 5
EUT EXERCISE SOFTWARE ......cceeeiitttttteeeeeeieiteeeeeeeeeeieissaeeeeeeeaeeasseseseeeaasisssssseeeeesissssseeseesiaisssssseeeeesesrssseeeeeemnsssseseens 5
EQUIPMENT MODIFICATIONS .....ceeiiuttttieeeeeeiiittereeeeeeetiiisseeeeeeeeeetssreseeeeeaasiasssssseeeeesissssseeseeesasssseseeeeesesssssseesesemnssrreseens 5
BLOCK DIAGRAM OF TEST SETUP ....evvtiiiiiiiiteteeeeee e e eeeeeee e e e e e eeesaaateeeeeeseesassseeeeesssessssesseesssssassssssesessesssasaseeesssssnrnsneeeeas 6
SUMMARY OF TEST RESULTS 7
FCC§15.203 - ANTENNA REQUIREMENT 8
APPLICABLE STANDARD .....outvtiiiiiiiiiiitieeeeeeeeeeeitaeeeeeeeeeesaaseeeeeeeeesiasssseseeeeesitaeseseseeassstssseseseeeassasseseseesansisssesesessennrnnes 8
ANTENNA CONNECTOR CONSTRUGCTION ......ceeiiturrieeeeeeieiirreeeeeeeeeiisreeeseeeeesisssseseseeseesssseseseessssnsseseseesensissesesessensisnnes 8
FCC §15.207 (A) — AC LINE CONDUCTED EMISSIONS 9
APPLICABLE STANDARD .....outvtiiiiiiiiiiitieeeeeeeeeeeitaeeeeeeeeeesaaseeeeeeeeesiasssseseeeeesitaeseseseeassstssseseseeeassasseseseesansisssesesessennrnnes 9
BEUT SETUP ...ttt et e et e e e e e et e e e e e e e eeeaaaaeaeeeeeeesaabeaeeeeeeesataaseaeeeeenntasseeeeeeeansrrreeeens 9
EMI TEST RECEIVER SETUP........ceeiiittttiieeeeeieiieeeeeeeeeeeitaaeeeeeeeeeettsseaeeeeeeesasssesaeeeeesissssseeeeeeesasaeseaeeeeesetrsseeeeeeeaansrrreeeeas 9
TEST PROCEDURE .....uuuuuuuuuuuuusuuusesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnne 10
CORRECTED AMPLITUDE & MARGIN CALCULATION ....ooviiiiiiiiiiteeieeeeeeiiatreeeeeeeeesitaereeeeseessssnseseseessssssseesesssomssnseeees 10
TEST EQUIPMENT LIST AND DETAILS .....ciiititttiiiieeieeiitieeeeeeeeeteee e e e eeeeataaeeeeeseesasaereeeeeesssssaaseeesessssssaareeeeessensranseeeess 10
TEST DATA ...ttt ettt e e e e et e e e e e e e e aae et e e e eeeaataareaeeeeeaeataareeeeeeeaasttaseeeeeeeantaareeeeeeeentaareeeeas 11
FCC§15.205, §15.209&§15.249- RADIATED EMISSIONS 13
APPLICABLE STANDARD .....uuvtviiiiitiiiiitteeeeeeeeeeiaeeeeeeeeeesoaaeseeeseessistasseeesessiastassseesessassasssessessensasseeseesssmssssesseessennnssnes 13
BEUT SETUP ...ttt ettt e e et e e e e e et e e e e e eeeeataaeeeeeeeeaataareeeeeeeaasttaseeeeeeeentaareeeeeeeenarareeeees 13
TEST EQUIPMENT SETUP ....vvviiiiiiiiititeeeeeeeeeiirteeeeeeeeeeiaaeeeeeeeeesetssseseeeeeaetsaseseeeesaisasseseeeeeaasrsseseeeesassssreeeeeesesnsrsseeeeas 14
TEST PROCEDURE ......ccooiitutiiieeeeeeeiieeeee e e eeeeitaee e e e e e e et aa e e e e e eeeetaaaseseeeeeeeataaaeaeeeeeaeatssseeeeeeeaastraseaeeeeesatssseseeeesensrnreeeees 14
CORRECTED AMPLITUDE & MARGIN CALCULATION .....cotiiiiiiiuiteeieeeeeeiieeeeeeeeeeesisteseeessesssnsseseeessessssssssseeessssmnsnseeees 15
TEST EQUIPMENT LIST AND DETAILLS ......uvtiiiiuiieeiitteeeeeeeeeeeeeeeeeeteeeeeaaeeesessaeeseseeesssseeesasseeesasseessnsseessasseeessnsseessnnnees 15
0 B D ) VNSRRI 15
FCC §15.215(C) — 20 DB BANDWIDTH TESTING 21
APPLICABLE STANDARD .....uuvuiiiiiitiiiittteeeeeeeeeeiaeerteeeeeesetaeseseseessitasseeeessssatasseeesesssssassseseessenssssesssesssmssssesseesssnnnssnes 21
TEST PROCEDURE ......coititttiiiiiieieeeeeeee e e e eeeeaeee e e e e eeeeaaeeeeeesseesaaaaeeeeeseeaaataaseeeeseaaataaseeeeseeanstaaseseeeessasaaareeeeessanraaneeeees 21
TEST EQUIPMENT LIST AND DETAILS......cciiiitttiiiieeieeiiieeee e eeeeiteee et e e eeeeeataeeeeeeeeestataeseeeeeeesestaareeeseeeenstsareeeeeeeenssrareeeees 21
TEST DATA ...ttt ettt e e ettt e e e e eeeettaeeeeeeeeeeeataaaeaeeeeeaeattaseaeeeeeaaattaseaeeeeeeatasseeeeeeeentrnaeeeees 21

Page 2 of 24




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: SZGMA210604-21533E-00D

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | cotx x3 hotspot
EUT Model: | X3
Operation Frequency: | 923.3-927.5 MHz
Antenna GainA: | 3.5 dBi
Modulation Type: | LoRa
Rated Input Voltage: | DC 5V from DC Port
Serial Number: | SZGMA210604-21533E-RF-S1
EUT Received Date: | 2021.06.05
EUT Received Status: | Good

Objective

This type approval report is prepared on behalf of Beijing COTX Networks Technologies Co. Ltd. in
accordance with Part 2-Subpart J, and Part 15-Subparts A and C of the Federal Communication

Commissions rules.

The tests were performed in order to determine compliance with FCC Rules Part 15, Subpart C, and
section 15.203, 15.205, 15.209, 15.207, 15.215 and 15.249 rules.

Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Dongguan).

Measurement Uncertainty

Parameter

Measurement Uncertainty

Occupied Channel Bandwidth

+5 %

Unwanted Emissions, radiated

30M~200MHz: 4.58 dB for Horizontal, 4.59 dB for Vertical
200M~1GHz: 4.83 dB for Horizontal, 5.85 dB for Vertical
1G~6GHz: 4.45 dB, 6G~26.5GHz: 5.23 dB

Temperature +1C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
AC Power Lines Conducted
Emission 3.12 dB (150 kHz to 30 MHz)

Note: Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not consider the
uncertainty. The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: SZGMA210604-21533E-00D

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.12, Pulong East 1* Road, Tangxia Town, Dongguan, Guangdong, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 DO1 and is listed in the
FCC Public Access Link (PAL) database, FCC Registration No. : 897218, the FCC Designation No. :
CN1220.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to
Canadian radio equipment requirements, the CAB identifier: CN0022.

Declarations

BACL is not responsible for the authenticity of any test data provided by the applicant. Data included from
the applicant that may affect test results are marked with a triangle symbol “ A”. Customer model name,
addresses, names, trademarks etc. are not considered data.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.
This report cannot be reproduced except in full, without prior written approval of the Company.

This report is valid only with a valid digital signature. The digital signature may be available only under
the Adobe software above version 7.0.

This report may contain data that are not covered by the accreditation scope and shall be marked with an
asterisk “¥”.

Page 4 of 24




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

SYSTEM TEST CONFIGURATION

Justification

The system was configured for testing in Engineering Mode, which was provided by the manufacturer.

The system employs total 8 channels in both 125 kHz mode and 250 kHz mode as below:

Channel Flk?\(}[l;le;cy Channel Fr&}lll_lezl;cy
1 923.3 5 925.7
2 923.9 6 926.3
3 924.5 7 926.9
4 925.1 8 927.5

Test was performed at channel 1, 4, and 8.

EUT Exercise Software

The ' PUTTY ' was used during test, which was provided by manufacturer. The maximum power level was

configured by the software as below tableA.:

Frequency q
Channel (MHz) Power Level Setting
Low 923.3 20
Middle 925.1 20
High 927.5 20
Equipment Modifications
No modifications were made to the EUT.
Support Equipment List and Details
Manufacturer Description Model Serial Number
Hytera Adapter S010WU0500200 S010WU0500200
COTX Camera Un-known SZGMA210604-21533E-
RF-S2
DELL Laptop E6410 QDS-BRCM1017
Un-known Earphone Un-known Earphone2
KINGSTON U disk 32G 32G-1
KEYSIGHT U disk 32G 32G-2
SANDISK TF card SDDR-C531 SDDR-C531-2
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

Support Cable List and Details

Cable Shielding Ferrite Length
Description Cable Core (m) LML o
Adapter Cable No No 1.5 adapter EUT
RJ45 No No 10 EUT Laptop
Earphone Cable No No 1.2 EUT Earphone
Block Diagram of Test Setup
Camera
LISN1 TF Card
Laptop
Adapter pi0g
EUT
>
N =
Q
[¢]
USB Flash Disk
Non-Conductive Table 80
Earphone cm above Ground Plane
- 1.5 Meter >
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§15.203 Antenna Requirement Compliance
§15.207(a) Conduction Emissions Compliance
15.205, §15.209, §15.249 Radiated Emissions Compliance
§15.215 (¢) 20 dB Bandwidth Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: SZGMA210604-21533E-00D

FCC§15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached antenna
or of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this section. The manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the user of a standard antenna jack or electrical connector is prohibited.
The structure and application of the EUT were analyzed to determine compliance with section §15.203 of
the rules. §15.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b. Antenna must use a unique type of connector to attach to the EUT.

c. Unit must be professionally installed, and installer shall be responsible for verifying that the correct
antenna is employed with the unit.

Antenna Connector Construction

The EUT has one antenna arrangement for Lora use a unique type of connector to attach to the EUT. fulfill
the requirement of this section. Please refer to the EUT photos.

Antenna input impedance Antenna Gain
Type (Ohm) /Frequency Range
Dipole 50 3.5 dBi/902~928MHz

Result: Compliant.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

FCC §15.207 (a) - AC LINE CONDUCTED EMISSIONS

Applicable Standard
FCC§15.207(a)

EUT Setup
.~ Vertical Reference
Ground Flane Test Receiver
. /
- 40|:m__
EUT M O o o
(sl 0 N o o ]
i
80cm
sy P
» I a & I

~

.

l Bonded to Horizontal
Ground Plane

N

Horizontal Reference
Ground Plane

Note: 1. Support units were connected to second LISN.
2. Both of LISNs (AMN) 80 cmn from EUT and at the least 30 cm
from other units and other metal planes support units.

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification

used was with the FCC Part 15.207 limits.

The spacing between the peripherals was 10 cm.

The Adapter was connected to the main LISN with a 120 V/60 Hz AC power source.

EMI Test Receiver Setup

The EMI test receiver was set to investigate the spectrum from 150 kHz to 30 MHz.

During the conducted emission test, the EMI test receiver was set with the following configurations:

Frequency Range

IF B/'W

150 kHz — 30 MHz

9 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: SZGMA210604-21533E-00D

Test Procedure
During the conducted emission test, the Adapter was connected to the outlet of the first LISN.

The frequency and amplitude of the six highest ac power-line conducted emissions relative to the limit,
measured over all the current-carrying conductors of the EUT power cords, and the operating frequency or
frequency to which the EUT is tuned (if appropriate), should be reported, unless such emissions are more
than 20 dB below the limit. AC power-line conducted emissions measurements are to be separately carried
out only on each of the phase (“hot”) line(s) and (if used) on the neutral line(s), but not on the ground
[protective earth] line(s). If less than six emission frequencies are within 20 dB of the limit, then the noise
level of the measuring instrument at representative frequencies should be reported. The specific conductor
of the power-line cord for each of the reported emissions should be identified. Measure the six highest
emissions with respect to the limit on each current-carrying conductor of each power cord associated with
the EUT (but not the power cords of associated or peripheral equipment that are part of the test
configuration). Then, report the six highest emissions with respect to the limit from among all the
measurements identifying the frequency and specific current-carrying conductor identified with the
emission. The six highest emissions should be reported for each of the current-carrying conductors, or the
six highest emissions may be reported over all the current-carrying conductors.

Corrected Amplitude & Margin Calculation
The basic equation is as follows:

Ve= Vi +Ac+ VDF

Herein,

V¢: corrected voltage amplitude

Vk: reading voltage amplitude

A.: attenuation caused by cable loss
VDF: voltage division factor of AMN or ISN

The “Margin” column of the following data tables indicates the degree of compliance within the
applicable limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation

for margin calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S LISN ENV 216 101614 2020-09-12 2021-09-12
R&S EMI Test Receiver ESCI 101121 2021-07-06 2022-07-05
MICRO-COAX Coaxial Cable C-NJNIJ-50 C-0200-01 2020-09-05 2021-09-05
Version
R&S Test Software EMC32 910.00 N/A N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

Test Data

Environmental Conditions

Temperature: 26°C
Relative Humidity: 52%
ATM Pressure: 100.3 kPa
Tester: Mia Huang
Test Date: 2021-07-19

Test Result: Compliance

Test Mode: Transmitting
Note: The mode of LoRa can transmit simultaneously

AC120V, 60 Hz, Line:
80T
70T
60:\ | Class Bl Voltage on|Mains QP
= 507-
3 1¢ * 3 “
£ 40+
s | L 4
o
- 30—
20T
10T
0 ; ; F—t—+—1— ; ; ; — i
150k 300 400500 800 1M 2M 3M 4M5M6 8 10 20M  30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | Average Limit Margin | Bandwidth Line Corr.
(MHz) (dB 1 V) (dBurvV) | (dBnV) (dB) (kHz) (dB)
0.161652 45.15 65.38 20.23 9.000 | L1 9.6
0.220231 36.74 52.81 16.07 9.000 | L1 9.6
0.275645 37.11 50.95 13.84 9.000 | L1 9.6
0.277024 46.79 60.90 14.11 9.000 | L1 9.6
0.551358 29.40 46.00 16.60 9.000 | L1 9.6
0.881136 37.17 56.00 18.83 9.000 | L1 9.7
1.928035 43.70 56.00 12.30 9.000 | L1 9.7
1.928035 31.22 46.00 14.78 9.000 | L1 9.7
3.473043 46.01 56.00 9.99 9.000 | L1 9.7
3.473043 27.92 46.00 18.08 9.000 | L1 9.7
3.799262 43.04 56.00 12.96 9.000 | L1 9.7
3.914674 27.74 46.00 18.26 9.000 | L1 9.7
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

AC120V, 60 Hz, Neutral:
80T
70T
60:\ | Clags Bl Voltage on[Mains QP
3 507
2] 4
£ *
e
= 401’
% T ‘ ‘ ‘
- 30T L 2
20T
10T
0 } } F———— } } } ——t } i
150k 300 400500 800 1M 2M 3M 4M5M6 8 10M 20M  30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | Average Limit Margin | Bandwidth Line Corr.
(MHz) (dB 1 V) (dBrV) | (dBrV) (dB) (kHz) (dB)
0.160048 38.78 65.46 26.68 9.000 | N 9.6
0.582452 29.81 46.00 16.19 9.000 | N 9.6
0.585364 35.11 56.00 20.89 9.000 | N 9.6
0.834097 20.62 46.00 25.38 9.000 | N 9.6
2.523959 29.75 56.00 26.25 9.000 | N 9.6
2.562008 22.50 46.00 23.50 9.000 | N 9.6
4.638118 32.82 56.00 23.18 9.000 | N 9.6
4.851056 21.25 46.00 24.75 9.000 | N 9.6
6.641990 40.65 60.00 19.35 9.000 | N 9.6
7.752577 30.46 50.00 19.54 9.000 | N 9.7
10.614707 35.74 60.00 24.26 9.000 | N 9.7
10.828598 30.77 50.00 19.23 9.000 | N 9.7

Page 12 of 24




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

FCC§15.205, §15.209&§15.249- RADIATED EMISSIONS

Applicable Standard

As per FCC§15.249 (a), except as provided in paragraph (b) of this section, the field strength of emissions
from intentional radiators operated within these frequency bands shall comply with the following:

Fundamental Field strength of fundamental Field strength of harmonics
frequency (millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

As per FCC§15.249 (c¢), Field strength limits are specified at a distance of 3 meters.

(d) 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 §15.209,
whichever is the lesser attenuation.

EUT Setup

Below 1 GHz:

EUT&

Support Units

Ant. Tow

3m -]

T

1-dm
/Vari ahle

——5

Tuarn Table
03| -
Ground Plane
Test Receivegt:
e
o | —
M looo e
009 ey
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: SZGMA210604-21533E-00D

1-10 GHz:

support Units
"\ | 3m /

Turn Tahle _¢_[——_|’
1

1'E'm[ | | ;. AAAAAAAAAAAAAL ==

i

Amnt. Tow 1A
EUT& K Wariahle
S

Ground Plane

Test Hecwiver

The radiated emission below 1GHz tests were performed in the 10 meters chamber test site, above 1GHz
tests were performed in the 3 meters chamber test site B, using the setup accordance with the ANSI
C63.10-2013. The specification used was the FCC 15.209, and FCC 15.249 limits.

Test Equipment Setup

The system was investigated from 30 MHz to 10 GHz.

During the radiated emission test, the EMI test receiver & Spectrum Analyzer Setup were set with the
following configurations:

Frequency Range RBW Video B/W IF B/W Measurement
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
IMHz 3 MHz / PK
Above 1 GHz
IMHz 10 Hz / AV

If the maximized peak measured value complies with under the QP/Average limit more than 6dB, then it is
unnecessary to perform an QP/Average measurement.

Test Procedure

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

Data was recorded in Quasi-peak detection mode for frequency range of 30 MHz - 1 GHz, peak and
average detection modes for frequencies above 1 GHz.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Loss, and subtracting the
Amplifier Gain from the Meter Reading. The basic equation is as follows:

Corrected Amplitude = Meter Reading + Antenna Factor + Cable Loss - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin
calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Equipment List and Details

o Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Radiation Below 1GHz
Sunol Sciences Antenna JB3 A060611-2 2020-08-25 | 2023-08-25
R&S EMI Test Receiver ESCI 100224 2020-09-12 | 2021-09-12
Unknown Coaxial Cable C-NJNIJ-50 C-1000-01 2020-09-05 | 2021-09-05
Unknown Coaxial Cable C-NINJ-50 C-0400-02 2020-09-05 | 2021-09-05
Unknown Coaxial Cable C-NJINJ-50 C-0530-01 2020-09-24 | 2021-09-24
Sonoma Amplifier 310N 185914 2020-10-13 | 2021-10-13
E-Microwave Band-stop Filters OBSF-902-928-S OE0255025 2021-06-16 | 2022-06-15
Farad Test Software EZ-EMC V1.14.2 N/A N/A
Radiation Above 1GHz
ETS-Lindgren Horn Antenna 3115 000 527 35 2018-10-12 | 2021-10-12
Agilent Spectrum Analyzer E4440A SG43360054 | 2021-07-07 | 2022-07-07
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2020-09-05 | 2021-09-05
Mini-Circuit Amplifier ZVA-213-S+ 54201245 2020-09-05 | 2021-09-05
Farad Test Software EZ-EMC V1.14.2 N/A N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Test Items || Radiation Below 1GHz | Radiation Above 1GHz
Temperature: 26.2°C 26.8°C
Relative Humidity: 60 % 36%
ATM Pressure: 100.3kPa 100.3kPa
Tester: Burt Hu Jeremy Liang
Test Date: 2021-07-19 2021-07-21
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

Test Mode: Transmitting

1) 30MHz-1GHz(125 kHz Middle channel was the worst)

Horizontal:
80.0  dBuV/m — Fundamental
Limitl:  Fest with Filter
Margin:
_l—' 3 4 3 X b A
20
-40
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 £206.00 1000.00 MHz
Frequency Reading Detector Corrected Result Limit Margin
(MHz) (dBpV) (dB/m) (dBpV/m) (dBpV/m) (dB)
138.6400 14.70 QP 21.56 36.26 43.50 7.24
319.0600 13.91 peak 23.57 37.48 46.00 8.52
375.3200 13.70 QP 24.81 38.51 46.00 7.49
398.6000 13.70 QP 25.43 39.13 46.00 6.87
665.3500 8.70 QP 30.37 39.07 46.00 6.93
798.2400 11.20 QP 31.42 42.62 46.00 3.38
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

Vertical: Fundamental
Test with Filter
800 dBuV/m
Limit1: —_—
M argin: /
‘ —
I e — - 43

20

-40

FM

30,000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 206.00 1000.00 MHz
Frequency Reading Detector Corrected Result Limit Margin
(MHz) (dBpV) (dB/m) (dBpV/m) (dBpV/m) (dB)
30.9700 6.75 peak 26.26 33.01 40.00 6.99
136.7000 15.98 peak 21.42 37.40 43.50 6.10
299.6600 12.51 peak 23.16 35.67 46.00 10.33
375.3200 13.29 peak 24.81 38.10 46.00 7.90
398.6000 13.87 QP 25.43 39.30 46.00 6.70
665.3500 7.87 QP 30.37 38.24 46.00 7.76
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2) Bandedge, and above 1GHz:

125 kHz
Receiver Rx Antenna Cable | Amplifier | Corrected - .
Frequency - . . Limit | Margin
Reading | Detector | Polar Factor loss Gain Amplitude
MHz dBpV | PK/QP/AV | H/V dB/m dB dB dBpV/m | dBpV/m dB
Low Channel
923.30 63.00 QP \% 22.84 5.42 0.00 91.26 93.98 2.72
923.30 53.80 QP H 22.84 5.42 0.00 82.06 93.98 11.92
902.00 11.27 QP v 22.71 5.27 0.00 39.25 46.00 6.75
1846.60 40.87 PK v 26.66 1.66 25.98 43.21 74.00 30.79
1846.60 35.60 AV v 26.66 1.66 25.98 37.94 54.00 16.06
2769.90 37.80 PK v 29.27 1.93 26.10 42.90 74.00 31.10
2769.90 30.10 AV v 29.27 1.93 26.10 35.20 54.00 18.80
3693.20 35.10 PK v 31.73 2.57 25.91 43.49 74.00 30.51
3693.20 30.87 AV A% 31.73 2.57 2591 39.26 54.00 14.74
Middle Channel
925.10 63.21 QP A% 22.85 5.39 0.00 91.45 93.98 2.53
925.10 52.70 QP H 22.85 5.39 0.00 80.94 93.98 13.04
1850.20 40.54 PK v 26.67 1.66 25.99 42.88 74.00 31.12
1850.20 35.87 AV A% 26.67 1.66 25.99 38.21 54.00 15.79
2775.30 37.40 PK v 29.29 1.93 26.09 42.53 74.00 31.47
2775.30 30.21 AV v 29.29 1.93 26.09 35.34 54.00 18.66
3700.40 35.07 PK v 31.74 2.58 2591 43.48 74.00 30.52
3700.40 30.14 AV A% 31.74 2.58 2591 38.55 54.00 15.45
High Channel
927.50 63.22 QP A% 22.87 5.38 0.00 91.47 93.98 2.51
927.50 52.10 QP H 22.87 5.38 0.00 80.35 93.98 13.63
928.00 14.87 QP v 22.87 5.37 0.00 43.11 46.00 2.89
1855.00 39.80 PK v 26.69 1.66 26.01 42.14 74.00 31.86
1855.00 34.80 AV v 26.69 1.66 26.01 37.14 54.00 16.86
2782.50 37.41 PK v 29.32 1.94 26.09 42.58 74.00 31.42
2782.50 31.80 AV A% 29.32 1.94 26.09 36.97 54.00 17.03
3710.00 35.12 PK v 31.76 2.57 25.90 43.55 74.00 30.45
3710.00 29.86 AV v 31.76 2.57 25.90 38.29 54.00 15.71
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250 kHz:

Receiver Rx Antenna Cable | Amplifier | Corrected - .
Frequency = 3 . Limit | Margin
Reading | Detector | Polar Factor loss Gain Amplitude
MHz dBpV | PK/QP/AV | H/V dB/m dB dB dBpV/m | dBpV/m dB
Low Channel
923.30 62.40 QP A% 22.84 5.42 0.00 90.66 93.98 3.32
923.30 52.45 QP H 22.84 5.42 0.00 80.71 93.98 13.27
902.00 11.87 QP \% 22.71 5.27 0.00 39.85 46.00 6.15
1846.60 39.12 PK v 26.66 1.66 25.98 41.46 74.00 32.55
1846.60 34.40 AV v 26.66 1.66 25.98 36.74 54.00 17.26
2769.90 37.12 PK \% 29.27 1.93 26.10 42.22 74.00 31.78
2769.90 31.87 AV v 29.27 1.93 26.10 36.97 54.00 17.03
3693.20 35.12 PK A% 31.73 2.57 25.91 43.51 74.00 30.49
3693.20 29.84 AV v 31.73 2.57 2591 38.23 54.00 15.77
Middle Channel
925.10 62.87 QP \% 22.85 5.39 0.00 91.11 93.98 2.87
925.10 51.87 QP H 22.85 5.39 0.00 80.11 93.98 13.87
1850.20 40.87 PK \% 26.67 1.66 25.99 43.21 74.00 30.79
1850.20 35.93 AV \% 26.67 1.66 25.99 38.27 54.00 15.73
2775.30 37.33 PK v 29.29 1.93 26.09 42.46 74.00 31.54
2775.30 32.54 AV v 29.29 1.93 26.09 37.67 54.00 16.33
3700.40 35.32 PK v 31.74 2.58 2591 43.73 74.00 30.27
3700.40 30.87 AV v 31.74 2.58 25.91 39.28 54.00 14.72
High Channel

927.50 62.81 QP \% 22.87 5.38 0.00 91.06 93.98 2.92
927.50 51.87 QP H 22.87 5.38 0.00 80.12 93.98 13.86
928.00 14.12 QP \% 22.87 5.37 0.00 42.36 46.00 3.64
1855.00 40.74 PK v 26.69 1.66 26.01 43.08 74.00 30.92
1855.00 35.78 AV v 26.69 1.66 26.01 38.12 54.00 15.88
2782.50 37.80 PK v 29.32 1.94 26.09 42.97 74.00 31.03
2782.50 31.87 AV v 29.32 1.94 26.09 37.04 54.00 16.96
3710.00 35.39 PK \% 31.76 2.57 25.90 43.82 74.00 30.18
3710.00 30.25 AV v 31.76 2.57 25.90 38.68 54.00 15.32
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Worst Test plots(250kHz Middle channel):

Horizontal:
100.0  dBuV/m

Limit1: —_—

Limit2: —_

1MM M

0.0
1000.000 1800.00 2600.00 3400.00 4200.00 5000.00 5800.00 6600.00 7400.00 9000.00 MH=z

Note: No Emission was detected in the range of 9GHz-10GHz

Vertical:
1000 dBu¥/m

Limit1: —_—
Limit2: —_—

IMMM

0.0
1000.000 1800.00 2600.00 3400.00 4200.00 5000.00 5800.00 6600.00 7400.00 9000.00 MHz

Note: No Emission was detected in the range of 9GHz-10GHz

Page 20 of 24




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: SZGMA210604-21533E-00D

FCC §15.215(c) — 20 dB BANDWIDTH TESTING

Applicable Standard

Intentional radiators operating under the alternative provisions to the general emission limits, as contained
in §§ 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the 20 dB

bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule section
under which the equipment operates, is contained within the frequency band designated in the rule section
under which the equipment is operated.

Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference
level. Record the frequency difference as the emission bandwidth.

3. Repeat above procedures until all frequencies measured were complete.

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101474 2021-07-06 | 2022-07-05
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each time N/A
E-Microwave Coaxial EMCA20-2RN-2 | OE0120328 | Each time N/A
Attenuators

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 28.8 °C
Relative Humidity: 51 %
ATM Pressure: 100.7 kPa
Tester: Jack Zhou
Test Date: | 2021.07.22~2021.07.29

Test Result: Compliant. Please refer to following tables and plots

Test Modes Test Channel Fr(ele\(/}lllle;cy A dB(ll\s/ﬁ_lllg)Wldth
Low 923.3 0.156
125 kHz Middle 925.1 0.144
High 927.5 0.156
Low 923.3 0.275
250 kHz Middle 925.1 0.275
High 927.5 0.27
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: SZGMA210604-21533E-00D
Test Mode: Transmitting
Low Channel
Spectrum (x] (< S (%] |u€?|
Ref Level 30.50 dém Offset 20.50 dB & RBW 3 kHz
jo ALt 20 de SWT 3.3ms @ VBW 10 kHz Mode Sweep
@ 1Pk Max
D1[1] -0.17 dB|
156.300 kHz|
20 dem Occ Bw 125.036179450 kHz
mMi[1] 7.17 dBm|
Tde 01 12.680 dBmy e TR 023.224460 MHz
A
0 dBm
p2 -7.320 ddm S
-10 dBm N
-30 dém
-40 dBm
-50 dBm
-60 dem
CF 923.3 MHz 691 pts Sean 300.0 kHz
-y " ]
| J1 J | CRUREEE ]
Da 2¢ 2021 0B:45:00
Middle Channel
Spectrum |“¢?|
Ref Level 30.50 dém Offset 20.50 dB & RBW 3 kHz
jo ALt 20 de SWT 3.3ms @ VBW 10 kHz Mode Sweep
@ 1Pk Max
D1[1] -0.26 dB|
143.700 kHz|
20 dem Occ Bw 127.206946454 kHz
D1 15.790 dBm M1[1] 4.20 dBm
= T e 925.030540 MHz
10 dBm /, \K
0 dBm Ty .\_‘_
D2 -4.210 dBm) .\
-10 dBm \\
20 de // \\-\{_‘—’\
Bm =
=30 dBm
-40 dBm
-50 dBm
-60 dem
CF 925.1 MHz 691 pts Span 300.0 kHz
L J‘-'l Measuring... [RRONNNEN O 1589168 %
Date: 22.JUL.2021 13:49:08

Page 22 of 24




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: SZGMA210604-21533E-00D
High Channel
Spectrum |“¢?|
Ref Level 30.50 dém Offset 20.50 dB & RBW 3 kHz
jo ALt 20 de SWT 3.3ms @ VBW 10 kHz Mode Sweep
@ 1Pk Max
D1[1] 0.53 dB|
156.300 kHz|
20 dBem Ocec Bw 125.036179450 kHz
mMi[1] 8.05 dBm)|
2.060 dBr 927.424020 MHz
R D1 12.060 dBm = e
Tl {i
0 dBm -
i \*1
BT 02 -7.940 dBm— 5
/-\1/ -‘\Af
-20 dBm - =
i ‘——\"\F\ﬁ
AN
-30 dém
-40 dBm
-50 dém
-60 dBm
CF 927.5 MHz 691 pts Span 300.0 kHz
L J‘-'l Measuring... .II“II' ("] prri %
Da 08:50:24
250 kHz:
Low Channel
Spectrum |“¢?|
Ref Level 30.50 dém  Offset 20.50 dB & RBW 3 kHz
jo ALt 20 de SWT 5.6 ms @ VBW 10 kHz Mode Sweep
@ 1Pk Max
D1[1] 0.99 dB|
274.960 kHz|
20 dBem Ocec Bw 250.961794501 kHz
mMi[1] 8.72 dBm|
D1 12.230 dBm 923.161790 MHz
10 dém = L _T/»*_“_,m_ = ._n—a»—_H_Jﬁ_wlu .JA\\
0 dBm
M1 5{1
D2 -7.770¢ 13
-10 dem {79 dén A
s | ] \\h\
P
oo i L\“W
-40 dBm
-50 dém
-60 dBm
CF 923.3 MHz 691 pts Span 500.0 kHz
L J‘-'l Measuring... JUOLNLLLD D0 140siil 4
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Middle Channel
Spectrum |“¢?|
Ref Level 30.50 dém  Offset 20.50 dB & RBW 3 kHz
jo ALt 20 de SWT 5.6 ms @ VBW 10 kHz Mode Sweep
@ 1Pk Max
D1[1] 0.92 dB|
274.960 kHz|
20 dBm Occ Bw 251.085383502 kHz
mMi[1] 8.73 dBm|
D1 11.970 dBm i 7 924.961790 MHz
10 dém — —— Y \l
0 dem \x
-10 deém X
-20 dBm \/\IL/‘I \ b\"r\
_30::33}\)”‘ ¥ b-\,\"
-40 dBm
-50 dém
-60 dBm
CF 925.1 MHz 691 pts Span 500.0 kHz
L J1 Measuring... JUOLNLLLD D0 15:57 158 %
Da 22 L.2021 13:57:58
High Channel
Spectrum |“¢?|
Ref Level 30.50 dém  Offset 20.50 dB & RBW 3 kHz
jo ALt 20 de SWT 5.6 ms @ VBW 10 kHz Mode Sweep
@ 1Pk Max
D1[1] -0.65 dB|
269.900 kHz|
20 dem Occ Bw 250.961794501 kHz
mMi[1] 6.91 dBm)|
D1 11.970 dBm T 0927.364690 MHz
10 dBm ][\,. o — Y 7 \ﬂ
0 dBm g
M1 }
1
10 dém D2 -8.030 dBm
-20 dBm M;ﬂﬂ \\v\'\d\‘v\
o T
-40 dBm
-50 dém
-60 dBm
CF 927.5 MHz 691 pts Span 500.0 kHz
L J1 Measuring... JUOLNLLLD D0 155534 %
Da 22 L.2021 13:55:34
wx%E% END OF REPORT **#%*
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