NVIAD

TESTING
NVLAP LAB CODE 600341-0

Bay Area Compliance Labs Corp.

TEST REPORT

Applicant: Butlr Technologies Inc.

Suite 510, 800 Airport Blvd, Burlingame, California, 94010,
United States

Heatic 2 in White
Product Name: /o 2 in Black

Address:

FCC ID: 2AZPC-BHS2

47 CFR Part 15, Subpart C (15.247)
Standard(s): ANSI C63.10-2013
KDB 558074 D01 15.247 Meas Guidance v05r02

Report Number: 2402Z103271E-RF-00A

Report Date: 2025/3/24

The above device has been tested and found compliant with the requirement of the relative standards by Bay
Area Compliance Laboratories Corp. (Dongguan).

fochs on Cowin X

Reviewed By: Pedro Yun Approved By: Gavin Xu
Title: Project Engineer Title: RF Supervisor

Bay Area Compliance Laboratories Corp. (Dongguan)
No.12, Pulong East 1¥ Road, Tangxia Town, Dongguan, Guangdong, China

Tel: +86-769-86858888
Fax: +86-769-86858891

www.baclcorp.com.cn

Note: The information marked A is provided by the applicant, the laboratory is not responsible for its authenticity
and this information can affect the validity of the result in the test report. 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 Y .This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, or any agency of the U.S. Government. Each test item
follows the test standard(s) without deviation.




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z103271E-RF-00A

CONTENTS

DOCUMENT REVISION HISTORY ...cooviicinnnnicsssnnicsssrsicsssssscssssssessosssssssssssssssasssssssssssssssssssassss 4
1. GENERAL INFORMATION ...cccoviinvuicssurcssencssancssanssssssssssssssssssssssssssssssssssssssssssssasssssssssassssasesss 5
1.1 PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) 5
1.2 ACCESSORY INFORMATION 5
1.3 ANTENNA INFORMATION DETATLA .....ceceerererreraennecseessessessessessesssessssssssessesssssassass 5
1.4 EQUIPMENT MODIFICATIONS ..vcuveveerseresessesessesesessessssssssssessssssesssssasssssess 5

2. SUMMARY OF TEST RESULTS ...covviicrerricscraniossssicssssssossssssessssssessssssessosssessssssssosssessonssssses 6
3. DESCRIPTION OF TEST CONFIGURATION ...cuccicinneriescnnicsssssscssssssesssssessossscsssssessonssssses 7
3.1 OPERATION FREQUENCY DETAIL 7
3.2 EUT OPERATION CONDITION 7
3.3 SUPPORT EQUIPMENT LIST AND DETALLS ..couveuireresuereereeseseeseesessesseseesessesesscssssssssesssssseseasssssssssssesses 7
3.4 SUPPORT CABLE LIST AND DETAILS ..cccccciirenenticcssscssasseccsssssnsssssssssssssssssssssssasssscss 7
3.5 BLOCK DIAGRAM OF TEST SETUP 8
3.6 TEST FACILITY 8
3.7 MEASUREMENT UNCERTAINTY 9
4. REQUIREMENTS AND TEST PROCEDURES .....eieierrrreeerecccscsnnnereccsssssesessesssssnassssessans 10
4.1 AC LINE CONDUCTED EMISSIONS 10
4.1.1 Applicable Standard.............oocuerieieriiie ettt s h et s b et eae et st naes 10
O B 1 U1 B 1< 1 o TSRS 11
4.1.3 EMI TeSt RECEIVET SEUP ....eeuvieniieiieiieiieeiieiie sttt ete sttt et ettt e st e estesetesteenbesbeensesseensesseesseensesseensasseensessnenss 11
414 TESE PIOCEAUIE ...ttt et b e et s b et s b et e b e et she e s bt e st e sbe et e eat e besaeenbes 12
4.1.5 Corrected Amplitude & Margin Calculation..........c.eeceeuerieriieienieie ettt sae e sae e ses 12
A0 TESE RESUIL ...ttt ettt et sb e bt s bt e bt e bt et s bt e s bt e st e sbe et e bt ebesatenbes 12

4.2 RADIATION SPURIOUS EMISSIONS 13
4.2.1 Applicable Standard.............coocverieierieie ettt st sttt ne e st nbeereenbeeaeebeeneenres 13
4.2.2 EUT S@UUP.c.ueutttetetetetesee e e e et et e it et e ete e st et e etesse s e s e s ensensenseneeneeseeneemees e enteseeseeseeseaseese s enseesensensensensensenean 13
4.2.3 EMI Test Receiver & Spectrum ANALYZET SEHUDP .....ocvervieieriieierieieeiesit et eteeeesae e seeesbe e esaeesaesseesseseas 15
4.2.4 TESE PIOCEAUIE ...ttt bttt a e et sh et s bt et e bt et sae e s bt e st e sbe et e eatenbeeaeenbes 16
4.2.5 Corrected Amplitude & Margin CalCulation..........c.eeveuerieniierienierieeieste et ere et ste et sre et e e sseeseesseesneses 16
4.2.6 TESTRESULL ..c.viiiiiiitit ettt ettt ettt et et ae et b st s e bt e e aennennen 16

4.3 MINIMUM 6 DB BANDWIDTH 17
4.3.1 ApPlicable Standard............ccueciiiieriieiiecieeie ettt ettt ettt e et e st be e taesteetaesbeenaeteente st enteseeenns 17
A3 2 EUT SELUP..c..ctitententitetetetet ettt ettt ettt ettt sttt b bttt ea oot et e eateue e bt bt sae st ebe b et e sae b et ensennensennen 17
4.3.3 TESE PLOCEAUIE ..otttk ettt ettt at bbbt bt b e bt s e et e et e be b e eeseneeneas 17
434 TESTRESULL ..ottt ettt ettt et ae et be et s e bt e ennennen 17

4.4 MAXIMUM CONDUCTED OUTPUT POWER 18
4.4.1 Applicable Standard............ccoocverieierieie ettt st sttt et et e nbeereenbesaeebeeneenres 18

Report Template Version: FCC- ZigBee-V1.2

Page 2 of 45




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z103271E-RF-00A

A.4.2 EUT SEUUP....cvieretieierteetestteteetesteetesseesesstesseessassaassesssessesssesseassassesssesssassesssassasssensesssesseassesssessesssesensseses 18
4.3 TESE PTOCEAULIE ...cooevveiiieeiee ettt e e e e e e e et e e eate e e etaeesemaaeeeaeeessaaeessseeesensseessaeessnseeesenteeesnnes 18
A4 TESERESUIL ..oeeiiiieeie ettt e e et e e e e e et e e e e e saa it et e e e e eanaaeeeessasateseeeeesnareeeeessnrranes 18

4.5 MAXIMUM POWER SPECTRAL DENSITY 19
4.5.1 Applicable Standard.............coocverieiierieie ettt sttt ettt s b st e sreenbeeaeebeeneenres 19
4.5.2 EUT SEUUP...teueeeiieeieeite et eeteettestteesttesseestteesseessaeasteeasseessteanseessseasseaanseenssessseessseenssessseessaeanseensseansesnnseensens 19
4.5.3 TESE PTOCEAULIE ..ottt e e e et e e et e e eat e e e taeesemaeeeeaeeessaseessneeesanssesenaaeeesnseeesenteeesnnes 19
.54 TESE RESUIL ..ottt e e e e e e ettt e e e et e e eetaeeeeaaeeeeabeeeeetseeetseeeenteeeentreeeereeeeenreeeantes 19

4.6 100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE 20
4.6.1 ApPlicable Standard............ccueciiiieriieierieee ettt sttt e et te b e steeraesbeeraenbeenteereentesreenes 20
4.60.2 EUT SEUUP....cvieteitieieeiietestteteetesteetesteetes st essesssasseassasseessesssasseassasseessesssassesssassasssensesssesseassesssessaassesensseses 20
4.6.3 TESE PTOCEAULIE ...ttt e e e et e e ettt e e eate e e staeesenaeeeeaeeessaaeessseeesenseesesaeessnseeeseneeeesnnes 20
464 TSt RESULL ..ottt e e e e et e e ettt e e et e e e eetaeeeetaeeeeabeeeeetaeeetaeeeeateeeentaeeeereeeeeareeeantes 20

4.7 DUTY CYCLE 21
g O 1 U1 B 1< 1 TSRS 21
472 TESE PIOCEAULIE ....ccuvvieieiiee ettt eet e et e e et e e et e e eetaeeeettaeeeetbeeeetaeeeetseeennteeeentseeesnteeeeenreeeentes 21
473 JUAZIMENL......eveiiieiieeiieieet ettt tet et e e et e teestesteeaeeseesbeeesasseessesssanseeseesseassesseensaaseensesseesseassesseensanssensenssenses 21

4.8 ANTENNA REQUIREMENT 22
4.8.1 APPlicable Standard.............ceeouiiieiiierieiieiecteie ettt ettt ettt e ettt e e tb e b e sta e b e eraebeenbenteenbeereenns 22
4.8.2 JUAGIMENL.....cueiiieiiieiieieettete ettt e et et e et e bt estesteeaeeseesseeesebeessessaenseessesseassesseensaeseensesssesseassesseensanssensenssenses 22

5. Test DATA AND RESULTS ...creeeeeneeeeeeeeeeeecccccccssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 23
5.1 AC LINE CONDUCTED EMISSIONS 23
5.2 RADIATION SPURIOUS EMISSIONS 24
5.3 6 DB EMISSION BANDWIDTH ....cccovesueeteccsscnnssssccssssasssscsssssnsssssassssensasssssssses 35
5.4 MAXIMUM CONDUCTED OUTPUT POWER 37
5.5 MAXIMUM POWER SPECTRAL DENSITY 39
5.6 100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE 41
5.7 DUTY CYCLE 42
EXHIBIT A - EUT PHOTOGRAPHS ....ootteeeeeeeeeeeeecceseseeeesssreresesssssssssssssssssssssssssssssssssssssssssssssses 43
EXHIBIT B - TEST SETUP PHOTOGRAPHS .......oottieiieiiincnrrrrrnnnesneeeeeeeeeeeseeseecsssssssssssssssses 44
EXHIBIT C - RF EXPOSURE EVALUATION ....ccccittttteeeeeeeeeeeeesssecccccesssssssssssssssssssssssssssssses 45

Report Template Version: FCC- ZigBee-V1.2

Page 3 of 45




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

DOCUMENT REVISION HISTORY

Revision Number Report Number Description of Revision Date of Revision
1.0 2402Z103271E-RF-00A Original Report 2025/3/24
Report Template Version: FCC- ZigBee-V1.2 Page 4 of 45




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: 2402Z2103271E-RF-00A

1. GENERAL INFORMATION

1.1 Product Description for Equipment under Test (EUT)

Heatic 2 in White

LT b s Heatic 2 in Black

EUT Model: | HS8W90

Multiple Models: | HS§W90B

Operation Frequency: | 2405-2480 MHz

Maximum Peak Output Power

(Conducted): 109 dBm

Modulation Type: | O-QPSK

Rated Input Voltage: | DC 3.6V from battery

2VOL-1(for Radiated Emissions Test)

Stbl NI 58 2VOL-2(for RF Conducted Test)

EUT Received Date: | 2024/11/5

EUT Received Status: | Good

Note: The multiple models are electrically identical with the test model. The difference is product name, model
name and appearance color, the rest are the same. Please refer to the declaration letter for more detail, which was
provided by manufacturer.

1.2 Accessory Information

Accessory Description Manufacturer Model Parameters

/ / / /

1.3 Antenna Information Detail A

Antenna Type mput(:l)l;l[:;;lance Frequency Range Antenna Gain
Monopole Antenna 50 2.405~2.48GHz 4.27 dBi

The design of compliance with §15.203:

[] Unit uses a permanently attached antenna.

X] Unit uses a unique coupling to the intentional radiator.

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

1.4 Equipment Modifications

No modifications are made to the EUT during all test items.
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2. SUMMARY OF TEST RESULTS

Standard(s) Section Test Items Result

§15.207(a) AC line conducted emissions Not Applicable

§15'§210 55 ’23;&309’ Radiated Spurious Emissions Compliant

§15.247 (a)(2) Minimum 6 dB Bandwidth Compliant

§15.247(b)(3) Maximum Conducted Output Power Compliant

§15.247(e) Power Spectral Density Compliant

§15.247(d) 100 kHz Bandwidth of Frequency Band Edge Compliant

§15.203 Antenna Requirement Compliant

FCC §15.247(1), §2.1091, §1.1310 RF Exposure Evaluation Compliant

Note 1: For Radiated Spurious Emissions 9kHz~ 1GHz and 18-25GHz, the maximum output power mode and
channel was tested.

Note:
Not Applicable: The device is powered by battery while operating.
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3. DESCRIPTION OF TEST CONFIGURATION

3.1 Operation Frequency Detail

Channel Frequency (MHz) Channel Frequency (MHz)
11 2405 19 2445
12 2410 20 2450
13 2415 21 2455
14 2420 22 2460
15 2425 23 2465
16 2430 24 2470
17 2435 25 2475
18 2440 26 2480

Note: The above frequency in boldface were tested

3.2 EUT Operation Condition

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

EUT configuration as below:

EUT Exercise Software:

MobaXterm Personal 23.6

The software was provided by manufacturer. The maximum power was configured as below, that was provided
by the manufacturer A :

Power Level Setting

Test Modes - -
Lowest Middle Highest
ZigBee 3 3 3
3.3 Support Equipment List and Details
Manufacturer Description Model Serial Number
/ / / /
3.4 Support Cable List and Details
Shieldi Ferrit Length
Cable Description ifyp;ng él;l:ee e(nmg) From Port To

/

/

/

/
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3.5 Block Diagram of Test Setup

Spurious Emissions:

EUT

Non-Conductive Table 80/150 cm above Ground Plane

1.6 Meter -

- PPN —

A

3.6 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 1st 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. : 829273, the FCC Designation No. :

CN5044.

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

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.

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5%
RF output power, conducted +0.61dB
Power Spectral Density, conducted +0.61 dB
9kHz~30MHz: 3.3dB, 30MHz~200MHz: 4.55 dB, 200MHz~1GHz:
Unwanted Emissions, radiated 5.92 dB, 1GHz~6GHz: 4.98 dB, 6GHz~18GHz: 5.89 dB,
18GHz~26.5GHz:5.47 dB, 26.5GHz~40GHz:5.63 dB
Unwanted Emissions, conducted +2.47 dB
Temperature +1C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
AC Power Lines Conducted Emission 3.11 dB (150 kHz to 30 MHz)
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4. REQUIREMENTS AND TEST PROCEDURES

4.1 AC Line Conducted Emissions
4.1.1 Applicable Standard
FCC§15.207(a).

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator 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, as measured using a 50 uH/50 ohms line impedance stabilization network
(LISN). Compliance with the provisions of this paragraph shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminal. The lower limit applies at
the boundary between the frequency ranges.

Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46"
0.55 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

(b) The limit shown in paragraph (a) of this section shall not apply to carrier current systems operating as
intentional radiators on frequencies below 30 MHz. In lieu thereof, these carrier current systems shall be
subject to the following standards:

(1) For carrier current system containing their fundamental emission within the frequency band 535-1705
kHz and intended to be received using a standard AM broadcast receiver: no limit on conducted emissions.

(2) For all other carrier current systems: 1000 uV within the frequency band 535-1705 kHz, as measured
using a 50 pH/50 ohms LISN.

(3) Carrier current systems operating below 30 MHz are also subject to the radiated emission limits in
§15.205, §15.209, §15.221, §15.223, or §15.227, as appropriate.

(c) Measurements to demonstrate compliance with the conducted limits are not required for devices which
only employ battery power for operation and which do not operate from the AC power lines or contain
provisions for operation while connected to the AC power lines. Devices that include, or make provisions
for, the use of battery chargers which permit operating while charging, AC adapters or battery eliminators
or that connect to the AC power lines indirectly, obtainig their power through another device which is
connected to the AC power lines, shall be tested to demonstrate compliance with the conducted limits.
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4.1.2 EUT Setup

Vertical Reference
Ground Plane

|-<-40cm o] EUT System

Test Receiver

Q@

Bonded to Horizontal
Ground Plane

Note:
1. Support units were connected to second LISN.

units.

Horizontal Reference
Ground Plane

2. Both of LISNs (AMN) 80 ¢cm from EUT and at least 80 cm from other units and oter metal planes support

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

4.1.3 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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4.1.4 Test Procedure

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.

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

Result = Reading + Factor
Factor = attenuation caused by cable loss + voltage division factor of AMN

The “Margin” column of the following data tables indicates the degree of compliance within the
applicable limit. The equation for margin calculation is as follows:

Margin = Limit — Result
4.1.6 Test Result

Please refer to section 5.1.
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4.2 Radiation Spurious Emissions
4.2.1 Applicable Standard
FCC §15.247 (d);

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

4.2.2 EUT Setup

9kHz-30MHz:

Semi-anechoic
Chamber

RX Antenna

BUT System Turn Table

Ground Plane Test Receiver

O C i
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30MHz~1GHz:

Semi-anechoic
Chamber

-+ 3>

Turn Table

EUT System

Ground Plane

Ant. Tower

1 -4m
Variable

Test Receiver

O O

Above 1GHz:

Semi-anechoic 473“14,‘
Chamber

EUT

EUT System

T

Ground Plane

Ant. Tower 1 -4m
/ Variable

Antenna toward the

Spectrum Analyzer

QO
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The radiated emissions were performed in the 3 meters distance, using the setup accordance with the ANSI
C63.10-2013. The specification used was the FCC 15.209, and FCC 15.247 limits.

The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the
middle.

The spacing between the peripherals was 10 cm.

For 9kHz-30MHz test, the lowest height of the magnetic antenna shall be 1 m above the ground and three
antenna orientations (parallel, perpendicular, and ground-parallel) shall be measured.

4.2.3 EMI Test Receiver & Spectrum Analyzer Setup

The system was investigated from 9kHz to 25 GHz.

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

9kHz-1000MHz:

Frequency Range Measurement RBW Video B/'W IF B/W Detector
9 kHz — 150 kHz QP/AV 300Hz 1 kHz 200 Hz QP/AV
150 kHz — 30 MHz QP/AV 10 kHz 30 kHz 9kHz QP/AV
PK 100 kHz 300 kHz / PK
30MHz - 1000 MHz
QP / / 120kHz QP
1GHz- 25GHz:
Pre-scan:
Measurement Detector Duty cycle RBW Video B/'W
PK PK Any 1MHz 3 MHz
>98% IMHz 5kHz
Ave. PK
<98% IMHz 1/T, not less than SkHz

Final measurement for emission identified during the pre-scan:

Measurement Detector Duty cycle RBW Video B/W
PK PK Any IMHz 3 MHz
>98% IMHz 10 Hz
Ave. PK
<98% IMHz /T

Note: T is minimum transmission duration

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

If the maximized peak measured value complies with under the Average limit, then it is unnecessary to
perform an Average measurement.
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4.2.4 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 9 kHz-1 GHz, peak and Average
detection modes for frequencies above 1 GHz.

4.2.5 Corrected Amplitude & Margin Calculation

The basic equation is as follows:

Result = Reading + Factor
Factor = Antenna Factor + Cable Loss- Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance within the
applicable limit. The equation for margin calculation is as follows:

Margin = Limit — Result

For the spurious emission below 30MHz, the limit was convert from dBpA/m to dBuV/m by adding 51.5
dB.

4.2.6 Test Result

Please refer to section 5.2.
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4.3 Minimum 6 dB Bandwidth

4.3.1 Applicable Standard

FCC §15.247 (a)(2)

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and

5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

4.3.2 EUT Setup

A short RF cable with low cable loss connected to the EUT antenna port, which was provided by
manufacturer.

Attenuator

Spectrum Analyzer

4.3.3 Test Procedure
According to ANSI C63.10-2013 Section 11.8

a) Set RBW =100 kHz.

b) Set the video bandwidth (VBW) > 3xRBW.

c¢) Detector = Peak.

d) Trace mode = max hold.

¢) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

4.3.4 Test Result

Please refer to section 5.3.
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4.4 Maximum Conducted Output Power
4.4.1 Applicable Standard
FCC §15.247 (b)(3)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands:
1 Watt. As an alternative to a peak power measurement, compliance with the one Watt limit can be based
on a measurement of the maximum conducted output power. Maximum Conducted Output Power is
defined as the total transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not include any time
intervals during which the transmitter is off or is transmitting at a reduced power level. If multiple modes
of operation are possible (e.g., alternative modulation methods), the maximum conducted output power is
the highest total transmit power occurring in any mode.

4.4.2 EUT Setup

A short RF cable with low cable loss connected to the EUT antenna port, which was provided by
manufacturer. The cable loss of this RF cable was offset into the setting of test equipment, which was
provided by manufacturer A .

Attenuator

Spectrum Analyzer

4.4.3 Test Procedure
According to ANSI C63.10-2013 Section 11.9.1.1

The following procedure shall be used when an instrument with a resolution bandwidth that is greater than
the DTS bandwidth is available to perform the measurement:

a) Set the RBW > DTS bandwidth.

b) Set VBW >[3 x RBW].

c¢) Set span > [3 x RBW].

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.

4.4.4 Test Result

Please refer to section 5.4.
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4.5 Maximum power spectral density
4.5.1 Applicable Standard
FCC §15.247 (e)

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power shall be used to
determine the power spectral density.

4.5.2 EUT Setup

A short RF cable with low cable loss connected to the EUT antenna port, which was provided by
manufacturer. The cable loss of this RF cable was offset into the setting of test equipment, which was
provided by manufacturer A.

Attenuator

Spectrum Analyzer

4.5.3 Test Procedure
According to ANSI C63.10-2013 Section 11.10.2

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c¢) Set the RBW to 3 kHz < RBW <100 kHz.

d) Set the VBW > [3 x RBW].

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

1) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

4.5.4 Test Result

Please refer to section 5.5.
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4.6 100 kHz Bandwidth of Frequency Band Edge
4.6.1 Applicable Standard
FCC §15.247 (d);

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

4.6.2 EUT Setup

A short RF cable with low cable loss connected to the EUT antenna port, which was provided by
manufacturer.

Attenuator

Spectrum Analyzer

4.6.3 Test Procedure
According to ANSI C63.10-2013 Section 11.11

a) Set the center frequency and span to encompass frequency range to be measured.

b) Set the RBW = 100 kHz.

c) Set the VBW > [3 x RBW].

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) is attenuated by at least the minimum requirements specified in 11.11. Report
the three highest emissions relative to the limit.

4.6.4 Test Result

Please refer to section 5.6.
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4.7 Duty Cycle

4.7.1 EUT Setup

A short RF cable with low cable loss connected to the EUT antenna port, which was provided by
manufacturer.

Attenuator

Spectrum Analyzer

4.7.2 Test Procedure
According to ANSI C63.10-2013 Section 11.6

The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between bins
on the sweep are sufficient to permit accurate measurements of the ON and OFF times of the transmitted
signal:

1) Set the center frequency of the instrument to the center frequency of the transmission.

2) Set RBW > OBW if possible; otherwise, set RBW to the largest available value.

3) Set VBW > RBW. Set detector = peak or average.

4) The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and the
number of sweep points across duration T exceeds 100. (For example, if VBW and/or RBW are limited to
3 MHz, then the zero-span method of measuring the duty cycle shall not be used if T < 16.7 ps.)

4.7.3 Judgment

Report only, please refer to section 5.7.
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4.8 Antenna Requirement
4.8.1 Applicable Standard
FCC §15.203

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

4.8.2 Judgment

Compliant. Please refer to the Antenna Information detail in Section 1.3
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5. Test DATA AND RESULTS

5.1 AC Line Conducted Emissions

Not Applicable, the device was powered by battery when operating.
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Report No.:

24027103271E-RF-00A

5.2 Radiation Spurious Emissions

1) 9kHz - 1IGHz
Serial Number: 2VOL-1 Test Date: | 2024/12/19
Test Site: (Chamber A Test Mode: | Transmitting
Tester: Jayce Wang Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(oc)20.9 (%)30 (kPa)lOZ'S
Test Equipment List and Details:
.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
9kHz~1000MHz
EMCO Passive Loop Antenna 6512 9706-1206 2023/10/25 | 2026/10/24
Sunol Sciences Hybrid Antenna JB3 A060611-2 2024/4/16 2027/4/15
Narda Coaxial Attenuator 757C-6dB 34010 2024/4/16 2027/4/15
Unknown Coaxial Cable C-NINJ-50 C-0075-01 2024/7/1 2025/6/30
Unknown Coaxial Cable C-NINIJ-50 C-0400-01 2024/7/1 2025/6/30
Unknown Coaxial Cable C-NINJ-50 C-1400-01 2024/7/1 2025/6/30
Sonoma Amplifier 310N 372193 2024/8/16 2025/8/15
R&S EMI Test Receiver ESR3 102453 2024/8/26 2025/8/25
Audix Test Software E3 191218 V9 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:

Please refer to the below table and plots.

After pre-scan in the X, Y and Z axes of orientation, the worst case is referred to table and plots.

Note: The maximum output power channel: Highest Channel was tested.
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Report No.: 2402Z2103271E-RF-00A

Test plots for 9kHz~30MHz:

Project No.: 24827183271E-RF Serial No.: 2VOL-1
Polarization: Parallel Tester: Javce Wang
Test Mode: Transmitting
. /| Date: 2024-12-19
1?0LexeltdBuVm]
148.8
127.5
106.3 ae
85.0
1 =
63.8 L2y
Al 5 &
42.5
21.3
0
009 0.037 0.065 0. 0122 A5
Frequency (MHz)
MNo. Frequency Reading Factor Result Limit Margin Detector
(MHz) (dBpv) (dB/m) (dBpvV/m) (dBuv/m) (dB)
1 8.811 11.57 51.41 62.98 127.14 6d4.16 Peak
2 8.014 16.74 58.47 61.21 12455 63.34 Peak
3 8.819 16.84 49,36 59.48 122.22 62.82 Peak
4 8.020 9.58 48.90 58.48 121.48 563.00 Peak
5 8.0850 11.564 43.41 55.85 113.68 58.55 Peak
3] a.064 12.89 41.15 53.24 111.48 58.24 Peak
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24827183271E-RF
Parallel
Transmitting

Project No.:
Polarizaticn:
Test Mode:

Level (dBuV/m)

Serial No.:
Tester:

2VOL-1

Jayce Wang

Date: 2024-12-19

10
95.0
80.0
Qap
65.0
50.0
35.0 "
20.0
5.0
-10
A5 .2 5 2
Frequency (MHz)
MNa. Frequency Reading Factor Result Limit Margin Detector
(MHz) (dBpv) (dB/m) (dBpv/m) (dBpv/m) (dB)
1 2.474 21.85 18.16 32.81 69,54 37.53 Peak
2 4,822 36.12 5.93 472.85 69.54 27.49 Peak
3 5.277 37.93 5.51 43,44 69.54 26.18 Peak
4 5.535 39.85 5.35 44 .40 89 .54 25.14 Peak
5 18.328 36.47 3.66 48.13 69 .54 29.41 Peak
[ 28.6083 34.83 3.49 37.52 69 .54 32.82 Peak
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Test plots for 30MHz-1GHz:

Project No.: 24827183271E-RF Serial No.: 2VOL-1
Folarization: Horizontal Tester: Jayce Wang
Test Mode: Transmitting

Level (dBuWim) Date: 2024-12-19

80

30 224, 418, 612 806. 1000
Frequency (MHz)
MNo. Frequency Reading Factor Result Limit Margin Detector
(MHz) (dBuv) (dB/m) (dBuV/m) (dBuv/m) (dB)
1 29.608 35.68 -3.71 31.89 48 .68 8.11 Peak
2 35.82 36.81 -7.67 29.14 48 .08 19.86 Peak
3 115.36 34.49 -18.48 24.81 43.58 19.49 Peak
4 123.12 35.35 -18.81 25.34 43.58 18.1¢6 Peak
5 148.58 34.32 -18.77 23.55 43,58 19.95 Peak
3] 158.84 33.73 -11.46 22.27 43.58 21.23 Peak
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Project Me.: 24827183271E-RF Serial Mo.: 2VOL-
Polarizaticn: Vertical Tester: Jayce Wang
Test Mode: Transmitting

80 Level (dBuV/m) Date: 2024-12-19

30 224, 418, 612 806, 1000
Frequency {(MHz)
No. Freguency Reading Factor Result Limit Margin Detector
(MHz ) (dBuv) (dB/m) (dBuv/m)  (dBuv,/m) (dB)
1 38,08 31.88 -3.71 27 .35 48,88 12.65 Peak
2 33.88 31.32 -6.34 24.98 48 .80 15.82 Peak
3 218.18 35.85 -18.95 24.90 46.80 21.18 Peak
4 226.91 36.15 -11.85 25.18 46.80 28.98 Peak
5 234,67 36.49 -11.19 25.38 46.08 20.78 Peak
& 249,22 35.15 -11.29 23.86 46.08 22.14 Peak
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2) 1-25GHz:
Serial Number: PVOL-1 Test Date: | 2024/12/24
Test Site: Chamber B Test Mode: | Transmitting
Tester: |Colin Yang Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(.,C)ZO.I (%)27 (kPa) 102.3
Test Equipment List and Details:
e Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Above 1GHz
ETS-Lindgren Horn Antenna 3115 000 527 35 2023/9/7 2026/9/6
Xinhang Macrowave | Coaxial Cable XH7S0ANA- 150531117004 #0001 | 2024/11/17 | 2025/11/16
g SMA/I-10M
AH Preamplifier PAM-0118P 469 2024/4/15 2025/4/14
Audix Test Software E3 191218 V9 N/A N/A
R&S Spectrum Analyzer FSV40 101944 2024/9/6 2025/9/5
Ducommun Horn Antenna ARH-4223-02 | 1007726-02 1304 | 2023/2/22 | 2026/2/21
Technologies
Xinhang Macrowave | Coaxial Cable | NH360A-2.9211= 1531508001 #0001| 2024/12/9 | 2025/12/8
2.92/J-6M-A
AH Preamplifier PAM-1840VH 191 2024/9/5 2025/9/4
Multiplex Switeh | pr72208CU DC79902
Decentest & & & 2024/8/27 | 2025/8/26
Filter Switch Unit | DT7220FCU DC79903

* 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:
Please refer to the be

low table and plots.

After pre-scan in the X, Y and Z axes of orientation, the worst case is referred to table and plots.
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Test plots for 1GHz~18GHz:

Low Channel, Horizontal

Low Channel, Vertical

Project No.: 24827103271E-RF Sserial No.: 2vOL-1
Polarization: Horizontal Tester: Colin Vang
Test Mode: Transmitting
Note: ZigBee low Channel 24@5Miiz
Peak :RBU: 11Hz , VBM: 3MHz

Level (dBuV/m)

Date: 2024-12-24

Project No.: 24627103271E-RF Serial No.: 2VOL-1
Polarization: Vertical Tester: Colin Yang
Test Mode: Transmitting
Note: ZigBee low Channel 24@5Niz
Peak: RBU: 1HHz, VBIL: 3MHz.

Level (dBuV/m) Date: 2024-12.24

900 Fundamental test with w00 Fundamental test with
a0 Filter Switch Unit w00 Filter Switch Unit
PK PK
70.0| 70.0|
60.0| 60.0|
500 1 50.0) 4
s "
400 bl 1 409 J\ N [IPTR  Iren
209 300
1000 1600. 2200. 2800. 3400. 4000 1000 1600. 2200. 2800. 3400. 4000
Frequency (MHz) Frequency (MHz)
No. Frequency Reading  Factor Result Limit Margin Detector No. Frequency Reading  Factor Result Limit Margin Detector
(z) (dBuv)  (dB/m)  (dBuV/m) (dBuv/m)  (dB) (hz) (dBuY)  (dB/m)  (dBuV/m) (dBuv/m)  (db)
1 3635.20 50.69 -4.41 46.28 74.00 27.72 Peak 1 2125.60 55.85 -10.54 45.31 74.00 28.69 Peak
3914.80 50.54 -3.72 46.82 74.00 27.18 Peak
Project lo.: 240271032716-RF Serial to.: 2voL-1 Project lo.: 240271032716-RF Serial to.: 2voL-1
Pelarization: Horizental Tester: Colin Yang Pelarization: Vertica! Tester: Colin Yang
Test Mode: Transmitting Test Mode: Transmitting
Note: ZigBee low Channel 24@5Mtz Note: ZigBee low Channel 24@5Mtz
Feak ROW: M VOR: Mz . Ave: ROH 1z, Vo Stz Peak 1RO LHRZ VOW: SHHZ . Ave: REW: 1Mz, VBW: SKHZ
. npLevel (dBuv/m) Date: 2024-12-24 . npLevel (dBuv/m) Date: 2024-12:24
90.0| 90.0|
80.0) 80.0)
PK PK
70.0 70.0
60.0 3 60.0 3
50.0 50.0
1 1
40.0| 40.0|
30.0 30.0
4000 6800. 9600. 12400. 15200. 18000 4000 6800. 00. 12400. 15200. 18000
Frequency (MHz) Frequency (MHz)
No. Frequency  Reading Factor Result Limit Margin Detector No Frequency  Reading Factor Result Limit Margin Detector
(MHz) (dBuv)  (dB/m)  (dBuV/m) (dBuv/m)  (dB) (MHz) (dBuv)  (dB/m)  (dBuV/m) (dBuv/m)  (dB)
1 4810.00 50.26 -8.59 41.67 74.00 32.33 Peak 1 4810.00 52.00 -8.59 43.41 74.00 30.59 Peak
2 7215.00 48.34 -3.75 44.59 74.00 29.41 Peak 2 7215.00 47.73 -3.75 43.98 74.00 36.02 Peak
3 17983.20 48.58 11.32 59.90 74.00 14.16 Peak 3 17986.00 48.08 11.32 59.40 74.00 14.60 Peak
4 17983.20 36.31 11.32 47.63 54.00 6.37 Average 4 17986.00 36.13 11.32 47.45 54.00 6.55 Average

Report Template Version: FCC- ZigBee-V1.2

Page 30 of 45




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

Middle Channel, Horizontal

Middle Channel, Vertical

Project No.: 24027103271E-RF Serial No
Polarization: Horizontal Tester: Colin Yang
Test Mode: Transmitting
Note: Zigbee middle Channel 244eMHz
Peak {RBW: 1HHz, VBH : HHZ

Level (dBuVim) Date: 2024-12-24

900 Fundamental test with

50 Filter Switch Unit o

70.0|

60.0|

50.0| 4

400 b - o

o W"“W

1000 1600. 2200. FrequencyiMHl)zaM 3400. 4000
No. Frequency Reading Factor Result Limit Margin Detector
(MHz) (dBuV)  (dB/m)  (dBuV/m) (dBuv/m)  (dB)

Project No.: 240271032716-RF Serial Nlo
Polarization: Vertical Tester: Colin Yang
Test Mode: Transmitting
Note: Zigdee middle Channel 2440MHz
Peak:REW: 1HHz,, VB: 3HHz

Level (dBuVim) Date: 2024.-12.24

500 Fundamental test with
800 Filter Switch Unit o
70.0|
60.0|
50.0|
1 A‘ A "
400 R
Al k b
30.0|
1000 1600. 200. 2800. 3400. 4000
Frequency (MHz)
No. Frequency Reading Factor Result Limit Margin Detector
(MHz ) (dBpv) (dB/m) (dBpv/m)  (dBuv/m) (dB)

1 1063.60 58.67 -14.27 43.80 74.00 30.20 Peak
2 3858.4@ 50.91 -3.93 46.98 4.00 27.02 Peak

Project No.: 24627163271E-RF
Polarization: Horizental
Test Mode: Transmitting
Note: ZigBes middle Channel 2440MHz
Peak:RBW: 1MHZ, VBH: 3HHz  Ave: RBH: 1Mz, VBM: Skiz.

Serial No.: 2vOL-1
Tester: Colin Yang

1 goLevel (dBuv/m) Date: 2024-12.24

4000 6800. o 400, 15200, 18000

500. 12
Frequency (MHz)

No. Frequency  Reading Factor
(MHz) (dBuv) (dB/m)

Result Limit Margin Detector

(dBuV/m)  (dBuV/m) (dB)

1 4880.60 49.88 -8.48 40.60 74.00 33.40 Peak
2 7320.00 50.25 -3.21 47.04 74.00 26.96 Peak
3 17938.40 48.98 11.01 59.99 74.00 a.e1 Peak
4 17938.40 36.15 11.01 47.16 54.00 6.84 Average

P

Project No.: 24027163271E-RF Serial No.: 2vOL-1
olarization: Vertical Tester: Colin Vang
Test Mode: Transmittin
Note: Ziges middle Channel 2440MHz
Pealc: RBH: 1MHz , VBH: SHHz  Ave sRBW: 1HHz , VBH: SkHz

Level (dBuV/m) Date: 2024-12.24

90.0
80.0
PK
700
60.0 >
50.0
40.) v
300
4000 6800. 600. 12400. 15200. 18000
Frequency (MHz)
No. Frequency  Reading Factor  Result  Limit Margin  Detector
(MHz) (dBuv) (dB/m)  (dBuV/m) (dBuV/m) (dB)
1 49.03 -8.48 40.55 33.45 Peak
2 50.13 -3.21 46.92 27.08 Peak
3 47.81 11.35 59.16 14.84 Peak
4 17991.60 36.13 11.35 47.48 6.52 Average
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High Channel, Horizontal

High Channel, Vertical

Project No.: 2477103271€-RF Serial No.: 2V0L-1 Project No.: 24271032716-RF Serial No.: 2V0L-1
Polarization: Horizortal Tester: Colin Yang Polarization: Verticel Tester: Colin Yang
Test Hode: Teamemitein Test Hode: Tramsmittin
Note: Zighes nigh Channel 2430Mz Note: Zighes nigh Channel 2430Mz
Peckc_RBW: 1z, VB 3MHe Peckc_RBW: 1z, VB 3MHe
Level (dBuvim) . Date: 2024.12-24 Level (dBuvim) Date: 2024.-12-24
Fundamental test with
o0 Filter Switch Unit 90 Fundamental test with
809 " 800 Filter Switch Unit oK
70.0| 70.0|
60.0| 60.0|
50.0| 50.0| 1
N J\ et k L ik
40.0) 1 i 40,0 ’L L | oo™
| i i
30,0, ™ 30.0|
1000 1600. 2200. 2800. 3400. 4000 1000 1600. 2200. 280 3400. 4000
Frequency (MHz) Frequency (MHz)
No. Frequency Reading  Factor Result Limit Margin Detactor No Frequency Reading  Factor Result Limit Margin Detactor
(MHz) (dBuv)  (dB/m)  (dBpV/m) (dBpv/m) (dB) (MHz) (dBuv)  (dB/m)  (dBpV/m) (dBpv/m) (dB)
1 2126.80 53.89 -10.54 42.55 74.00 31.45 Peak 1 2125.60 56.58 -10.54 46.04 74.00 27.96 Peak
2 3913.00 50.88 -3.72 47.16 74.00 26.84 Peak 2 3961.00 50.15 -3.69 46.46 4.00 27.54 Peak
Project No.: 248271832716-RF Sertal No.: 2v0L-1 Project Ho.: 24027183271E-RF Serial No.: 2v0L-1
Polarization: Horizontal Tester: Colin Yang Polarization: Vertical Tester: Colin Yang
Teat Hoge: Transndtiin Test Hode: Transmttin
Note: Zighee high Channel 2agonbz Noter Tigbes migh Channel 2438z
PackeR: 1M, B, s Ave R Iz, VBH:SKiz Pk R LM, VB, 1 Ave£RBM LI, VBH: Sz
Level (dBuVim) Date: 2024-12-24 Level (dBuVim) Date: 2024-12.24
90.0 90.0|
500 a0
P P
70.0 70.0
60.0 3 60.0| 2
50.0 2 50.0|
100 400
30.0 30.0
1000 6800 o600 2400, 15200 18000 4000 6800 s600 12400 15200 18000
Frequency (MHz) Frequency (MHz)
No. Frequency Reading Factor Result Limit Margin Detector No Frequency Reading Factor Result Limit Margin Detector
(MHz) (dBuv)  (dB/m)  (dBV/m) (dBuV/m)  (dB) (MHz) (dBu)  (dB/m)  (dBV/m) (dBuV/m)  (dB)
1 4960.00 39.53 74.900 34.47 Peak 1 4960.00 -8.48 74.00 Peak
2 7440.00 47.37 74.00 26.63 Peak 2 7440 .00 -2.62 74.00 Peak
3 17988.80 60.12 74.00 13.88 Peak 3 17997 .20 11.38 74.00 Peak
'S 17988.86 47.59 54.00 6.41 Average a4 17997 .20 11.38 54.00 Average
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Test plots for 18GHz-25GHz:

Note: The maximum output power channel: Highest Channel was tested.

Horizontal

Vertical

Project No.: 24822183271E-RF
Polarization: Horizental
Test Mode: Transmitting
Note: Zigee high Channel 2480MHz
Peak:RBW: 1HHz, VBW: 3HHE

Serial No.: 2VOL-1
Tester: Colin Yang

1poLeve! (dBuVim) Date: 2024-12-24

90.0|
80.0|
PK
70.0|
60.0|
F
50.0] - Mgl e bbb i o A A1 Sl Pl R
40.0
30.0|
18000 19400. 20800. 22200. 23600. 25000
Frequency (MHz)
No. Frequency Reading Factor Result Limit Margin Detector
(MHz) (dBuv) (dB/m) (dBuv/m)  (dBuv/m) (dB)
1 21868.20 46.66 7.33 53.99 74.00 20.01 Peak

No.

Project No.: 24822183271E-RF
Polarization: Vertical
Test Mode: Transmitting
Note: Zigee high Channel 2480MHz
Peak:RBW: 1HHz, VBW: 3HHE

Serial No.: 2VOL-1
Tester: Colin Yang

1poLeve! (dBuVim) Date: 2024-12-24

PK.

30.0|
18000 19400. 20800. 22200. 23600. 25000
Frequency (MHz)
Frequency  Reading Factor  Result  Limit Margin  Detector
(MHz) (dBuv) (dB/m) (dBuv/m)  (dBuv/m) (dB)
1 23677.00 45.17 8.74 53.91 74.00 20.09 Peak
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

Test plots for Bandedge:

Low Channel, Bandedge, Horizontal

Low Channel, Bandedge, Vertical

Project No.: 24027103271E-RF Serial No.: 2vOL-1
Polarization: Horizontal Tester: Colin Yang
Test Mode: Transmitting
Note: ZigBee Low Channel 2405HHz
Peak :RBId: LHHz , VBIL: 3MHz

Project No.: 24027103271E-RF Serial No.: 2VOL-1
Polarization: Vertical Tester: Colin Yang
Test Mode: Transmitting
Note: ZigBea Low Channel 2405HHz
Peak: RBI: 1HHz , VBIL: 3MHz

Level (dBuVim) Date: 20241224 Level (dBuVim) Date: 2024-12-24
100.0| 100.0|
80.0| 80.0|
PK PK
60.0| 60.0|
:
soo| i 500 i
40.0| 40.0|
Frequency (MHz) Frequency (MHz)
MNo. Frequency Reading  Factor Result Limit Margin Detector No. Frequency Reading  Factor Result Limit Margin Detector
(MHz) (dBpv) (dB/m) (dBpv/m)  (dBuv/m) (dB) (MHz) (dBpv) (dB/m) (dBpv/m)  (dBpv/m) (dB)
1 2356.19 49.77 -0.72 49.05 74.00 24.95 Peak 1 2347.85 49.95 -0.77 49.18 74.00 24.82 Peak
2 23%0.00 47.45 -0.49 46.96 74.00 27.04 Peak 2 23%0.00 48.40 -0.49 47.91 74.00 26.09 Peak
High Channel, Bandedge, Horizontal High Channel, Bandedge, Vertical

Note: ZigBee high Channel 2480MHz
Peak :RBI: TMHz, VB : 3MHz  Ave:RBH: 1MHz,VBW: SKHZ

pLevel (@BuVIm) Date: 2024-12.24

2475 2490. 2 2520. 2535, 2550

505,
Frequency (MHz)

No. Frequency  Reading Factor  Result  Limit Margin  Detector
(MHz) (dBuY)  (dB/m)  (dBuV/m) (dBuV/m)  (dB)

Peak
Average

5w
&8

s -0.e5

n
R
o
5

Mo.

Test Mode: Transmittin
Note: ZigBee high Channel 2480MHz
Peak:RBIW: 1MHz VB : 3MHz  Ave:RBH: 1MHZ, VBW: SKHZ

pLevel (dBuVIm) Date: 2024-12-24

1000
900
800
PK
700
500) 4
500) N "
400
2475 2150, 2505. 2520 2535. 2550
Frequency (MHz)
Frequency  Reading Factor  Result  Limit Margin  Detector
(MHz) (dBuv) (dB/m) (dBuV/m)  (dBuV/m) (dB)
1 2483.50 s9.91 0.5 59.86 74.00 14.14 Peak
2 2483.50 52.03 -0.05 51.98 s1.00 2.02 Average
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

5.3 6 dB Emission Bandwidth

Serial No.: | 2VOL-2 Test Date: | 2024/12/30
Test Site: | RF Test Mode: | Transmitting
Tester: | Karl Liang Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(C) 20.8 (%) 42 (kPa) 102.3
Test Equipment List and Details:
A Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101589 2024/9/5 2025/9/4
Eastsheep Coaxial Attenuator SW-N-JK-6G-10dB F-08-EM502 2024/6/7 2025/6/6

* 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:
Value Limit
Mode (MHz) (MHz) Result
Lowest 1.6208 0.5 Pass
Middle 1.6425 0.5 Pass
Highest 1.6353 0.5 Pass
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

Lowest

3
v
Ref Level 30.00 dém _ Offset 10.50 06 & RBW 100 kiz
o att 30de SWT 1ms @ VBW 300 kHz _Mode Sweep
(@1Pk Max
o1l1] ~0.29 d|
1.62080 MHz
20 mi[1] 9.68 dBm
2.40426190 GHz|
10
0
o1 -3.640 d —
: =
10 )2 9.640
M
20 =
A
Whanind
<0
50
50
CF 2.305 Gz 691 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value |__Y-value | Function | Function Result |
ML T 2.4042613 Grz ~3.68 dbm
01 Mi 1 1.6208 MHz -0.29 dB

Highest

&)

Offset 10.50 dB & RBW 100 khz

SWT 1ms @ VBW 300 kHz _Mode Sweep
o1l1] ~0.05 d|
1.63530 MHz
20 mi[1] 8.92 dBm
2.47925470 GHz
10
o -
o1 2.290 dBm- = o
5 02 -8.290 der ¥
50
50
CF 2.48 GHz 691 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value |__Y-vaue | Function | Function Result |
ML T 2.4792547 Grz ~8.52 dbm
01 Mi 1 1.6353 MHz -0.05 d8

Middle

Spectrum =
Ref Level 30.00 dbm _ Offset 10.50 06 @ RBW 100 kHz
o att 30ds  SwWT 1ms @ VBW 300 kHz _Mode Sweep
(e1Pk Max
M1l ~9.42 dBm)|
2.43925470 GHa|
20 01[1] 0.07 dB)|
1.64250 MHZ]
10
0 TG
o1 2940 T = -
BUE 8.940 A
I~ T
20 -
I L i,
50
-60
CF 2.43 GHz 691 pts Span 5.0 MHz
arker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4392547 Grz ~0.42 o
01 Mi 1 1.6425 MHz -0.07 db

J (T
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

5.4 Maximum Conducted Output Power

Serial No.: | 2VOL-2 Test Date: | 2024/12/30
Test Site: | RF Test Mode: | Transmitting
Tester: | Karl Liang Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(C) 20.8 (%) 42 (kPa) 102.3
Test Equipment List and Details:
Manufacturer Description Model Serial Number Calibration Calibration
Date Due Date
R&S Spectrum Analyzer FSV40 101589 2024/9/5 2025/9/4
Eastsheep Coaxial Attenuator | SW-N-JK-6G-10dB F-08-EM502 2024/6/7 2025/6/6

* 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:
Value Limit
Mode (dBm) (dBm) Result
Lowest 0.14 30.00 Pass
Middle 0.80 30.00 Pass
Highest 1.09 30.00 Pass
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: 2402Z2103271E-RF-00A

Lowest Middle

Spectrum - Spectrum =
Ref Level 30.00 Gém _ Offset 10.50 06 & RBW 3 Mz Ref Level 30.00 dbm _ Offset 10.50 06 & RBW 3 Mz
o att 30de  SwWT 1ms @ VBW 10 MHz _Mode Sweep o att 30ds  SwWT 1ms @ VBW 10 MHz _Mode Sweep
[@1Pk Max [e1Pk Max
M1l 0.14 dBm Mili] 0.80 dBm|
2.4058390 GHe] 2.4406950 GHz]
20 20
10 10
o — o = —
o — <
o e Lo ~~d
T P ] =
10, 10
| 19,80 1
Mea)
20 20
30 30
<0 -40
50 50
60 -60
CF 2.405 GHz 691 pts Span 10.0 MHz GF 2.44 GHz 691 pts Span 10.0 MHz
SR = —
JU J L] L [
o3
Spectrum -
Ref Level 30.00 Gém _ Offset 10.50 06 & RBW 3 Mz
o att 30de  SwWT 1ms @ VBW 10 MHz _Mode Sweep
[@1Pk Max
Mil1] 1.00 dBr|
2.4804200 GH|
20
10
o T
pors. i
9 Py e
0 , e
30
<0
50
60
CF 2.48 GHz 691 pts Span 10.0 MHz
L
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

5.5 Maximum Power Spectral Density

Serial No.: | 2VOL-2 Test Date: | 2024/12/30
Test Site: | RF Test Mode: | Transmitting
Tester: | Karl Liang Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(C) 20.8 (%) 42 (kPa) 102.3
Test Equipment List and Details:
a0 Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101589 2024/9/5 2025/9/4
Eastsheep Coaxial Attenuator | SW-N-JK-6G-10dB | F-08-EM502 2024/6/7 2025/6/6

* 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:
Value Limit
Mode (dBm/3kHz) (dBm/3kHz) Result
Lowest -12.97 8.00 Pass
Middle -11.46 8.00 Pass
Highest -11.55 8.00 Pass
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

Middle

=
v
Offset 10.50 48 & RBW 3 kHiz

SWT__ 27.4ms @ VBW 10kHz _Mode Sweep

Mil1] ~11.46 dBm)|

2.44011763 GHZ|

Spectrum L2 Spectrum
Ref Level 30.00 dém _ Offset 10.50 d& & RBW 3 kriz Ref Level 30.00 dbm
o Att 30de SWT  27.1ms @ VBW 10kHz _Mode Swesp o Att 308
[@1Pk max @1k Max
M1l ~12.97 dbm|
2.40511960 GHz]
20 20
10 10
o 0
10

e
<
&
=

=

, m Al .
APV B KL 7T IR m
o ’

é._
=
=
=1
=

LT ft T VAT R,
[ Lf

S0 0

60 60

CF 2.405 GHz 691 pts Span 2.4312 MHz CF 2.44 GHz
e

~

691 pts

Span 2.46375 MHz

Highest

Ref Level 30.00 dém  Offset 10.50 dB & RBW 3 khz

o At 30d8 SWT  27.3ms @ VBW 10kHz _Mode Sweep
[@1Pk Max
M1[1] ~11.55 dBm)|
2.48012073 GHZ|
20
10
0
10 v

. ot (e o 1) L
N WMMWSMWW‘W“W WAL

i i L

691 pts

Span 2.45295 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

5.6 100 kHz Bandwidth of Frequency Band Edge

Serial No.: | 2VOL-2 Test Date: | 2024/12/30
Test Site: | RF Test Mode: | Transmitting
Tester: | Karl Liang Test Result: | Pass

Environmental Conditions:

Temperature: Relative Humidity: ATM Pressure:

(C) 20.8 (%) 42 (kPa) 102.3
Test Equipment List and Details:
qen Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSV40 101589 2024/9/5 2025/9/4
Eastsheep Coaxial Attenuator | SW-N-JK-6G-10dB | F-08-EM502 2024/6/7 2025/6/6

* 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:
Please refer to the below plots:

Lowest

Spectrum 2 Spectrum =
Ref Level 30.00 dém _ Offset 10.50 db & RBW 100 kz Ref Level 30.00 dm  Offset 10.50 06 & RBW 100 Kz
o att 30de  swr 1ms @ VBW 300 kHz _Mode Sweep o att 30de  swr 1ms @ VBW 300 kHz _Mode Swesp
OZAT errk M
MI[1] dBm M1l :
2.404573C 2.4795900 GHz]
= D1[1] 35, 20 D1[1] 30 db)|
-5.3260 MHZ] 5.4501 MHZ]
10 10
o - 0 -
) % Ko
SN J
10 10
\,
20 - 20
i 3
1 -24.120 @B 7 7 " o7 1 e
30 T b m 30
b / ARFESN
. s [ SN ) o Y/
A LW K vy
5 sarfrr” W MY M L s
2 50 -
50 60
CF2.4Ghz 691 pts Span 20.0 MHz CF 2.4835 GHz 691 pt: Span 14.0 MHz
Marker Marker
Type | Ref | Trc | X-value |__Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | Function Result |
ML T 2.404573 Grz ~2.12 dom M1 1 2.47253 G ~2.95 o
o1 Ml 1 -5.326 MHz -35.42 dB o1 M1 1 5.4501 MHz -35.30 db
@D e L JL

Report Template Version: FCC- ZigBee-V1.2 Page 41 of 45




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: 2402Z2103271E-RF-00A

5.7 Duty Cycle
Serial No.: | 2VOL-2 Test Date: | 2024/12/30
Test Site: | RF Test Mode: | Transmitting
Tester: | Karl Liang Test Result: | /

Environmental Conditions:

Temperature: Relative Humidity: ATM Pressure:
(C) 20.8 (%) 42 (kPa) 102.3
Test Equipment List and Details:
Manufacturer Description Model Serial Number Sl 0 e D G
Date Due Date
R&S Spectrum Analyzer FSV40 101589 2024/9/5 2025/9/4
Eastsheep Coaxial Attenuator | 5W-N-JK-6G-10dB F-08-EM502 2024/6/7 2025/6/6

* 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:
Test Frequency Ton Ton+off Duty cycle 1/T VBW Setting
(MHz) (ms) (ms) (%) (Hz) (kHz)
2440 1.884 20.58 9.15 531 1
Duty Cycle = Ton/(Ton+Toff)*100%
Middle
Spectrum n%:
Ref Level 30.00 dBm  Offset 10.50 dB @ RBW 10 MHz
o att 30 dE @ SWT 100 ms @ VBW 10 MHz
SGL
@ 1Pk Max
mM1[1] 0.70 dBm|
28.841 ms|
20 dem D1[1] 0.11dB
10 dBm 1.884 ms
P"“th D
0 dBm I
-10 dBm
-20 dBm
J'\J"ILA.;I.HI'IJ wAR) k. ., pitardagt 2 b L sda)l Lhosday by bedsh Intay b bl Al bl TN e Bt datohlpae T Lhagl,
-40 dBm
-50 dBm
-60 dBm
CF 2.44 GHz 691 pts 10.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | _Function Function Result |
M1 1 28.841 ms 0.70 dBm
DL M1 1 1.884 ms 0.11 dB
pz| M1 1 20,58 ms -0.09 dB
1 J GHRRNRED e

ProjectNo.:24022103271E Tester:Karl

Date: 30.DEC.2024 13:49:06

Liang
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: 2402Z2103271E-RF-00A

EXHIBIT A - EUT PHOTOGRAPHS

Please refer to the attachment 2402Z103271E-RF-EXP EUT EXTERNAL PHOTOGRAPHS and
24027103271E-RF-INP EUT INTERNAL PHOTOGRAPHS
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: 2402Z2103271E-RF-00A

EXHIBIT B - TEST SETUP PHOTOGRAPHS

Please refer to the attachment 2402Z2103271E-RF-00A-TSP TEST SETUP PHOTOGRAPHS.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: 2402Z2103271E-RF-00A

EXHIBIT C - RF EXPOSURE EVALUATION

Applicable Standard

According to §15.247(i) and § 2.1091 and §1.1310, systems operating under the provisions of this section
shall be operated in a manner that ensure that the public is not exposed to radio frequency energy level in
excess of the Commission’s guideline.

Limits for Maximum Permissible Exposure (MPE) (§1.1310, §2.1091)

(B) Limits for General Population/Uncontrolled Exposure
Frequency Range Electric Field Magnetic Field Power Density Averaging Time

(MHz) Strength (V/m) Strength (A/m) (mW/em?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 2.19/f *(180/2) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f= frequency in MHz; * = Plane-wave equivalent power density;

According to §1.1310 and §2.1091 RF exposure is calculated.

Calculation formula:

Prediction of power density at the distance of the applicable MPE limit
S = PG/4nR? = power density (in appropriate units, e.g. mW/cm?);
P = power input to the antenna (in appropriate units, e.g., mW);

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the power gain
factor, is normally numeric gain;
R = distance to the center of radiation of the antenna (appropriate units, e.g., cm);

Measurement Result

Conducted output X
Frequency Antenna Gain power including Tune- | Evaluation Power MPE Limit
Mode Range (MHz) up Tolerance D'(sct;‘;ce (HII’“’;,‘/SC'KZ) (mW/em?)
(dBi) (numeric) (dBm) (mW)
ZigBee 2405-2480 4.27 2.673 1.5 1.41 20 0.001 1.0
Note:
1. The Conducted output power including Tune-up Tolerance provided by manufacturer.
2. The distance from observation point to the antenna is 20cm.
Result: Compliant.
wwiik END OF REPORT #s
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