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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product Name: | HyPanel Ultra

Tested Model: | PH81

Power Supply: | DC 12V-24V

Maximum Conducted Output Power: | 8.16 dBm

Frequency Range: | 2405-2480 MHz

Modulation Technique: | OQPSK

Antenna Type: | FPC Antenna

*Maximum Antenna Gain: | -3.0dBi

EUT Received Status: | Good

Note:
1. The Maximum Antenna Gain was declared by manufacturer.

2. All measurement and test data in this report was gathered from production sample serial number:
2LMO0-1 (Assigned by the BACL(Xiamen). The EUT supplied by the applicant was received on 2024-05-20)

Objective

This report is prepared on behalf of AKUVOX (XIAMEN) NETWORKS CO., LTD. in accordance with Part
2-Subpart J, Part 15-Subparts A and C of the Federal Communication Commission’s rules.

The tests were performed in order to determine compliance with FCC Part 15, Subpart C, and section
15.203, 15.205, 15.207, 15.209 and 15.247 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 and KDB 558074 D01
15.247 Meas Guidance v05102.

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Xiamen) to collect test data is located on
the Unit 102, No. 902 Meifeng South Road, Binhai West Avenue, Science and Technology Innovation
Park, Torch High tech Zone XiaMen.

Bay Area Compliance Laboratories Corp. (Xiamen) Lab is accredited to ISO/IEC 17025 by A2LA
(Certificate Number: 7134.01) and the lab has been recognized as the FCC accredited lab under the KDB
974614 D01, the FCC Designation No. : CN1384.

FCC Part 15.247 Page 5 of 57
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Measurement Uncertainty
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on

the product as specified in CISPR 16-4-2. This uncertainty represents expanded uncertainty expressed at
95% confidence level using a coverage factor of k=2.

o) - ‘/ﬁ

Item Frequency Range ( Coggg;nieu:) iQS;)S% )
Conducted Emissions 150kHz-30MHz 2.33dB
9kHz-30MHz 2.59dB
30MHz~200MHz 4.38dB
. . L 200MHz~1GHz 4.50dB
Radiated Spurious Emission
1GHz~6GHz 4.58dB
6GHz~18GHz 5.43dB
18GHz~26.5GHz 5.47 dB
Transmitter Conducted Power 0.624 dB
Power Spectral Density 0.61dB
Occupy Bandwidth 0.053kHz
Voltage (DC) 0.4%
Temperature 1°C
Humidity 5%

FCC Part 15.247 Page 6 of 57
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SYSTEM TEST CONFIGURATION

Test Mode and Voltage

The system was configured for testing in a typical mode (as normally used by a typical user).

Test mode: Test Mode: Transmitting

Test voltage: AC 120V/60Hz

During all emission tests, the EUT was configured to measure its highest possible

Remark: . s
ema emission level and the worst case’s test data was presented in this test report.

Description of Test Configuration

Channel list:

Channel Fr(?\‘/l[lll;;cy Channel F?T\(/illl_lezl;cy
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

EUT was tested with Channel 11, 18 and 26.
Equipment Modifications

No modification was made to the EUT tested.
% EUT Exercise Software

Software: ‘SecureCRT_V6.5.0°, and the maximum power level is configured as below setting, which was
provided by manufacturer.

Power Level Setting
Test Modes
Lowest Channel Middle Channel Highest Channel
Zigbee 10 10 10

FCC Part 15.247 Page 7 of 57
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Duty cycle
Test Modes Ton (ms) Ton+off (ms) | Duty cycle (%) 1/T (Hz) VBW Setting (kHz)
Zigbee 100 100 100.00 10 0.01
Zigbee Middle Channel
® a
[ (2]
[+ s L3 .
EXm |,
Support Equipment List and Details
Manufacturer Description Model Serial Number
Lenovo Laptop T480 PF1P5K4F
Akuvox Charging bottom box FXI1-ST Unknown
KLEC Switching Adapter SW-0222 Unknown
External 1/0 Cable
Cable Description Length (m) From Port To
Adapter cable 1.0 Charg111)1 g bottom Adapter
0X
NETWORK cable 8 Chargllr; (g)xbottom Laptop

FCC Part 15.247
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Block Diagram of Test Setup

Conducted Emission:

||
1 + - fa— * 3
LISN | ——| Adapter Tore e Laptop

g

Charging bottom box

20cm high non-conductive support

h 1.6 Meter g
Radiated Emission:
Below 1GHz
Turntable e . H .
m Diameter
\ A Charging bottom box
/ pomomomes ! l‘._ | Laptop
{ | ACsource | _ N k
;. | f _| I|
1 + M A '
.‘\ 80cm high non-conductive support ’.-"
Y \ A
S » L
1.6 Meter L
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Above 1GHz

Turntable

2m Diameter

Laptop

< Charging bottom box
/J \\
l, \\
, \
—————————— 1 5
,r) ! " ! \\
41 ACsource |- \
P i -\ Y
/ \
; \ \
i i
I Adapter o
i =
,' 2 |
! EUT z
i = [
| i
' !
| 150cm high non-conductive support !
\ ‘
y ;
: -— > ]
\ 1.6 Meter !
| ;
. .
" Y
N .
. ;
. o
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§15.203 Antenna Requirement Compliance
§15.207 (a) AC Line Conducted Emissions Compliance
§15§21(;Séj71€d)209’ Spurious Emissions Compliance
§15.247 (a)(2) 6 dB Emission Bandwidth Compliance
§15.247(b)(3) Maximum Conducted Output Power Compliance
§15.247(d) 100 kHz Bandwidth of Frequency Band Edge Compliance
§15.247(e) Power Spectral Density Compliance

FCC Part 15.247
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TEST EQUIPMENT LIST
. . Calibration Calibration
Test Equipment Manufacturer Model Serial Number Date Due Date
Conducted Emissions
EMI Test Receiver Rohde & Schwarz ESR 103105 2024/03/29 2025/03/28
LISN Rohde & Schwarz ENV216 100129 2024/03/29 2025/03/28
Pulse Limiter Rohde & Schwarz ESH3-72 0357.8810.54 2024/03/29 2025/03/28
Coaxial Cable XINHANGWEIBO | XH400T-N-4M CC001 2024/03/29 2025/03/28
Test Software Audix E3 18621a N/A N/A
Radiated Emissions Below 1GHz
EMI Test Receiver | Rohde & Schwarz ESR 103103 2024/03/29 2025/03/28
Loop Antenna Rohde & Schwarz HFH2-Z2 830749/001 2023/07/27 2026/07/26
Antenna Sunol Sciences JB6 A122022-5 2023/07/27 2026/07/26
Amplifier Sonoma 310B 120903 2024/03/29 2025/03/28
Coaxial Cable XINHANGWEIBO | XH400T-N-4M CC002 2024/03/29 2025/03/28
Coaxial Cable XINHANGWEIBO | XH460B-N-2M CC006 2024/03/29 2025/03/28
Coaxial Cable | XINHANGWEIBO | XHG0BN- CC007 2024/0329 | 2025/03/28
Coaxial Cable XINHANGWEIBO HFH2-CC 335.3609 2024/03/29 2025/03/28
Test Software Audix E3 18621a N/A N/A
Radiated Emissions Above 1 GHz
Spectrum Analyzer Rohde & Schwarz FSV40-N 102051 2024/03/29 2025/03/28
Filter Switch Unit Decentest DT7220FSU DS79904 2024/02/23 2025/02/22
Multiplex Switch
Test Decentest DT7220SCU DS79901 2024/02/23 2025/02/22
Control Set
Double Ridge Guide | = ) 1y gy toms SAS-571 1980 202300728 | 2026/07/27
Horn Antenna
Preamplifier A H.Systems PAM-0118P 489 2024/03/29 2025/03/28
Coaxial Cable | XINHANGWEIBO | *HSDVAN- CC003 2024/03/29 | 2025/03/28
Coaxial Cable | XINHANGWEIBO | XHSAN- CC005 2024/03/29 | 2025/03/28
Horn Antenna EMCO 3116 9407-2232 2023/07/31 2026/07/30
Preamplifier A.H.Systems PAM-1840 200 2024/03/29 2025/03/28
Coaxial Cable | XINHANGWEIBO XH%gﬁ'z'%' CC008 2024/0329 | 2025/03/28
Coaxial Cable | XINHANGWEIBO | XH3004-2:92- CC009 2024/0329 | 2025/03/28
Test Software Audix E3 18621a N/A N/A
RF Conducted Test
Spectrum Analyzer Rohde & Schwarz FSU 100405 2024/03/29 2025/03/28
Coaxial Cable N/A N/A N/A 2024/03/29 2025/03/28

Statement of Traceability: Bay Area Compliance Laboratories Corp. (Xiamen) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).

FCC Part 15.247
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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.

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

And according to FCC 47 CFR section 15.247 (b), if the transmitting antennas of directional gain greater

than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna

exceeds 6 dBi.

Antenna Connector Construction

The EUT has one FPC antenna arrangement for Zigbee, which was permanently attached and the antenna
gain is -3.0 dBi, fulfill the requirement of this section. Please refer to the EUT photos.

Result: Compliance

FCC Part 15.247 Page 13 of 57
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FCC §15.207 (a) - AC LINE CONDUCTED EMISSIONS

Applicable Standard
FCC§15.207

EUT Setup

Vertical Reference
Ground Plane

|t 40cm ]

EUT System

Test Receiver

OQ@

Note:

units.

Bonded to Horizontal
Ground Plane

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

Horizontal Reference
Ground Plane

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.

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

RBW

VBW

Detector

150 kHz — 30 MHz

9 kHz

30 kHz

QP/AV

FCC Part 15.247
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Test Procedure

During the conducted emission test, the adapter was connected to the outlet of the LISN.
Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All final data was recorded in the Quasi-peak and average detection mode.

Result &Margin Calculation

The Result is calculated by adding LISN VDF (Voltage Division Factor), Cable Loss and Transient
Limiter Attenuation from the Meter Reading. The basic equation is as follows:

Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
Result (dBuV) = Reading (dBpV) + Factor (dB)

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 (dB) = Limit (dBuV) —Result (dBuV)

Test Data

Temperature: 23.5°C
Relative Humidity: 54 %
ATM Pressure: 101.1kPa
Test Date: 2024-08-21
Test Engineer: Spike Gao

FCC Part 15.247 Page 15 of 57




Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

For Zigbee:

EUT operation mode. Transmitting in Zigbee high channel (worst case)

Project No.: 2407T76694E-RF Temp/Humi/ATM: 23.5°C/54%/101.1kPa
Test Mode: Zigbee 2480MHz Tested by: Spike Gao
EUT Model: PH81 Power Source: AC 120V/60Hz

Date: 2024-08-21

80 Level (dBuV)
oo FCC Part15 Conduction(QP)
60.0
00 T ' FCC Part15 Conduction(AV)
] ¢ |
400 | 4 "

3000 0% / !l " It e i o[ 1R sl i Peak
od | LAl it ins
015 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Trace: 1
Freq Reading Factor Result Limit Margin  Phase Remark
MHz dBuv dB dBuv dBuv dB
8.16 7.46 20.83 28.29 55.31 27.82 Line Average
9.16 25.74 20.83 46.57 65.31 18.74 Line QP
8.19 2.22 20.61 22.83 53.90 31.67 Line Average
8.19 20.15 20.61 40 .76 63.90 23.14 Line QP
8.39 1.91 20.37 22.28 48.109 25.82 Line Average
9.39 15.28 20.37 35.65 58.10 22.45 Line QP
0.44 8.77 20.33 29.1@ 47 .04 17.94 Line Average
9.44 18.70 20.33 39.83 57.84 18.081 Line QP
19.44 11.28 21.29 32.57 568.080 17.43 Line Average
19.44 14.03 21.29 35.32 60.00 24.68 Line QP
24.00 16.17 21.58 37.75 50.00 12.25 Line Average
24.00 19.64 21.58 41.22 60.00 18.78 Line QP

FCC Part 15.247 Page 16 of 57




Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

Project No.:

Test Mode: Zigbee 2480MHz
EUT Model: PHE81

2407T76694E-RF

Temp/Humi/ATM: 23.5°C/54%/101.1kPa
Tested by: Spike Gao
Power Source: AC 120V/60Hz

Date: 2024-08-21

BcLevatdBuV}
700 [ FCC Part15 Conduction(QP)
:E:g 1T ™ FCC Part15 Conduction(AV)
40.0
30.0 Peak
20.0 Average
10.0
015 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Trace: 1
Freq Reading Factor Result Limit Margin Phase Remark
MHz dBuV dB dBuV dBuV dB
8.16 7.54 20.72 2826 55.32 27.96 Neutral Average
0.16 24.45 20.72 45.17 65.32 20.15 Neutral QP
Q.20 1.47 20.67 22.14 53.67 31.53 Neutral Average
0.20 19.56 20.67 48.23 63.67 23.44 Neutral QP
0.42 4.83 20.45 25.28 47 .40 22.12 Neutral Average
0.42 14.71 20.45 35.16 57.48 22.24 Neutral QP
3.72 -6.90 20.79 13.89 46 .00 32.11 Neutral Average
3.72 4.62 20.79 25.41 56.00 30.59 Neutral QP
21.44 13.17 21.38@ 34.47 50.00 15.53 Neutral Average
21.44 17.84 21.38 38.34 60.00 21.66 Neutral QP
24.12 16.83 21.51 38.34 50.00 11.66 Neutral Average
24.12 20.57 21.51 42 .98 60.00 17.92 Neutral QP

FCC Part 15.247

Page 17 of 57




Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS

Applicable Standard
FCC §15.247 (d); §15.209; §15.205;
EUT Setup

9 kHz-30MHz:

Semi-anechoic
Chamber

-4 3m

Turn Tabl
EUT System urm Lable

Ground Plane

30MHz -1 GHz:

RX Antenna

Test Receiver \

@ ]

Semi-anechoic
Chamber

1 -4m

Ant. Tover\‘

EUT System Tumn Table

Ground Plane

/ Variable

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

Above 1GHz:

Ant. Tower 1= 4m
/\-‘anable
Semi-anechoic - d »

Chamber 1

Antenna toward the
EUT

EUT System

15m

Turmn Table

|

Ground Plane

Spectrum Analyzer

The radiated emission tests using the setup accordance with the ANSI C63.10-2013. The specification

used was the FCC 15.209, and FCC 15.247 limits.

NOTE: d is testing distance;

For Radiated Emission test (1GHz-18GHz) and Bandedge Emission test, which was performed at 3 m

distance.

For Radiated Emission test (18GHz-25GHz), which was performed at 1.0 m distance, according to ANSI

C63.10-2013, the test result shall be extrapolated to the specified dis
tance using an extrapolation Factor of 20dB/decade from 3m to 1.0m.

Distance extrapolation Factor =20 log (specific distance [3m]/test distance [1.0m]) dB=9.54 dB

EMI Test Receiver & Spectrum Analyzer Setup

The system was investigated from 9 kHz to 25 GHz.

During the radiated emission test, the EMI test receiver & spectrum analyzer setup were set with the

following configurations:

Below 1GHz:

Frequency Range RBW Video B/'W IF B/'W Measurement
9 kHz — 150 kHz 200Hz 1 kHz 200Hz QP/AV
150 kHz — 30 MHz 10 kHz 30 kHz 9kHz QP/AV
100 kHz 300 kHz / PK
30 MHz - 1000 MHz
/ / 120kHz QP

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

Above 1GHz:

Pre-scan:
Duty Cycle RBW VBW Measurement
Any IMHz 3MHz PK
>98% IMHz 5kHz AV
<98% 1MHz >1/T, not less than 5kHz AV

Final measurement for emission identified during the pre-scan:

Duty Cycle RBW VBW Measurement
Any 1MHz 3MHz PK
>98% IMHz 10Hz AV
<98% 1MHz >1/T AV

Note: T is minimum transmission duration
Test Procedure

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

For each measurement antenna alignment, the EUT shall be rotated through 0°to 360°0n a turntable. The
report shall list the six emissions with the smallest margin relative to the limit, for each of the three
antenna orientations (parallel, perpendicular, and ground parallel) unless the margin is greater than 20 dB,
then the following statement shall be made: “all emissions were greater than 20 dB below the limit.”

Below 1GHz, if the measured peak level of the emissions that the measuring receiver reading level plus
corrected factor is at least 6 dB below the QP emission limit, there's no need to record the measured QP
level of the emissions in the report.

Above 1GHz, if the measured peak level of the emissions that the measuring receiver reading level plus
corrected factor is below the AV emission limit, there's no need to record the measured AV level of the
emissions in the report.

Result &Margin Calculation

The Result 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:

For 9 kHz to 18GHz Radiated emission test
Factor (dB/m) =Antenna Factor (dB/m) + Cable Loss (dB) - Amplifier Gain (dB)

For 18GHz to 25GHz Radiated emission test and Bandedge emissions test

Factor (dB/m) =Antenna Factor (dB/m) + Cable Loss (dB) - Amplifier Gain (dB) - Extrapolation factor
(dB)

Extrapolation factor=9.54dB (distance=1m)

Result (dBpV/m) = Reading (dBpV) + Factor (dB/m)

FCC Part 15.247 Page 20 of 57




Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

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 (dB) = Limit (dBuV/m) —Result (dBuV/m)

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 below:

Frequency Range:

Below 1 GHz

Above 1 GHz

Temperature: 22.8°C~23.6°C 21.3°C~23.8°C
Relative Humidity: 56%~58% 51%~58%

ATM Pressure: 100.2kPa ~100.5kPa 100.1kPa~100.5kPa
Test Date: 2024-08-09~2024-12-27 2024-11-06~2024-12-11

Test Engineer:

WIif Wu

WIif Wu

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

1) 9 kHz~30MHz

EUT operation mode: Transmitting in Zigbee high channel in parallel (worst case).

Project No.: 2407T76694E-RF
Test Mode: Zigbee 2486MHz

EUT Model: PH31
Test distance: 3m

Temp/Humi/ATM: 22.8C /50%/108.2kPa
Tested by: Wlif Wu
Power Source: AC120V/60Hz

Date: 2024-12-27

13=LeveHdBuvnn}

118.1 e s e S G S ECC_part 15 OkHz-30MHz (3m)

101.3
84.4
67.5
50.6
33.8 1 2 3 4 5
16.9 - by ‘| = i “]*‘“ —

0.009 0.037 0.065 0.094 0.122 0.15
Frequency (MHz)
Condition: PK RBW:200Hz VBW:1kHz SWT:auto
QP RBW:200Hz SWT:auto
Freq Reading Factor Result Limit Margin Remark
MHz dBuV dB/m dBuV/m dBuV/m dB

9.938 5.24 19.91 25.15 116.07 908.92 Peak
9.048 7.38 19.91 27.29 113.97 86.68 Peak
8.957 4.79 19.91 24.78 112.54 87.84 Peak
0.076 3.07 19.75 22.82 110.e4 87.22 Peak
9.108 2.01 19.73 21.74 187.63 85.89 Peak
8.128 3.61 19.73 23.34 185.45 82.11 Peak

FCC Part 15.247
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

Project MNo.: 2407T76694E-RF Temp/Humi/ATM: 22.8C /5@%/100.2kPa
Test Mode: Zigbee 2480MHz Tested by: W1if Wu
EUT Model: PHB81 Power Source: AC120V/60Hz

Test distance: 3m

Level (dBuV/m) Date: 2024-12-27

120
105.0
90.0
75.0 FCC_part 15_8kHz-30MHz {(3m}
60.0
450 12 3 4 55
30.0] e - s mdods i
T
0.15 6.12 12.09 18.06 24.03 30

Frequency (MHz)

Condition: PK RBW:10kHz VBW:30kHz SWT:auto
QP RBW:9kHz SWT:auto

Freq Reading Factor Result Limit Margin Remark

MHz dBuv dB/m dBuV/m dBuV/m dB
16.472 16.26 19.86 36.12 69.54 33.42 Peak
18.245 17.41 19.97 37.38 69.54 32.16 Peak
23.132 15.82 20.17 35.19 69.54 34.35 Peak
24.534 17.42 20.21 37.63 69.54 31.91 Peak
26.612 16.1@ 20.14 36.24 69.54 33.30 Peak
27.161 15.74 20.11 35.85 69.54 33.69 Peak
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2) 30 MHz-1GHz

EUT operation mode: Transmitting in Zigbee high channel in Z-axis of orientation (worst case)

Project No.: 2407T76694E-RF Temp/Humi: 23.6°C/56%/100.5kPa
Test Mode: ZigBee 2480MHz Tested by: W1if Wu
EUT Model: PH81 Power Source: AC 128V/60HZ

Test distance: 3m

Level (dBuVim) Date: 2024-08-09

80
70.0
60.0 FCC_part 15C_30-1000MHz (3m)_
50.0 f
400 —1 [i]
30.0 Peak
20.0
10.0

30 224, 418, 612 806. 1000

Frequency (MHz)

Freq Reading Factor  Result Limit Margin Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
145.24 39.28 -19.97 28.31 43.59 15.19 Horizontal QP
334.87 37.78 -8.40 29.38 46.00 16.62 Horizontal QP
390.16 38.13 -6.65 31.48 46.00 14.52 Horizontal QP
528.00 32.72 -3.30 29.42 46.00 16.58 Horizontal QP

594.06 35.14 -2.44 32.708 46.00 13.30 Horizontal QP
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Report No.: 2407T76694E-RF-03

Project No.: 2407T76694E-RF
Test Mode:ZigBee 2480MHz
EUT Model: PHS81

Test distance: 3m

Level (dBuVim)

Temp/Humi: 23.6°C/56%/10@.5kPa
Tested by: Wlif Wu
Power Source: AC 120V/60HZ

Date: 2024-08-09

80
70.0
60.0 FCC_part 15C_30-1000MHz {3m)_
50.0 f
300 peak
20.0
10.0
30 224, 418. 612, 806. 1000
Frequency (MHz)
Freq Reading Factor  Result Limit Margin Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
66.31 52.29 -17.27 35.82 49 .00 4,98 Vertical QP
87.62 51.12 -17.23 33.89 4@ .00 6.11 Vertical QP
111.48 44 .13 -11.62 32.51 43 .58 18.99 Vertical QP
1632.08 45.07 -11.53 33.54 43 .50 9.96 Vertical QP
593 .96 35.63 -2.44 33.19 46.008 12.81 Vertical QP

FCC Part 15.247
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Report No.: 2407T76694E-RF-03

3) 1IGHz~3GHz

Project No.: 2407T76694E-RF
Test Mode: Zigbee 2485MHz

EUT Model:

PH81

Test distance: 3m

Level (dBuV/m)

Temp/Humi/ATM: 23.5°C /54%/100.5kPa
Tested by: W1if Wu
Power Source: AC 120V/60Hz

Date: 2024-11-06

81'.:) g Fundamental test with
750 Band rejection filter FCC_part 15C RE-_Above 1GHz_PK
62.5 FCC_part 15C RE_Above 1GHz_AV
50.0 2 ~ 5 5
37512 S —— -
25.0( [** ‘
125
1000 1400, 1800, 2200, 2600, 3000
Frequency (MHz)
Freq Reading Factor Result Limit Margin Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
1000.60 51.37 -17.24 34.13 74.08 39.87 Horizontal Peak
1200.60 58.32 -16.04 34.28 74.08 39.72 Horizontal Peak
1766.88 58.09 -12.37 37.72 74 .08 36.28 Horizontal Peak
2014 .00 49 .01 -6.53 42.48 74 .08 31.52 Horizontal Peak
2626.60 48 .45 -3.33 45.12 74 .08 28.88 Horizontal Peak
2991.00 48.54 -4.85 44 .49 74 .08 29.51 Horizontal Peak

FCC Part 15.247
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Report No.: 2407T76694E-RF-03

Project No.: 2487T76694E-RF
Test Mode: Zigbee 2485MHz

EUT Model:

PH81

Test distance:

3m

Level (dBuV/m)

Temp/Humi/ATM: 23.5°C /54%/108.5kPa
Tested by: Wlif Wu
Power Source: AC 120V/68Hz

Date: 2024-11-06

100, T

87.5 Fundamental test with

— Band rejection filter FCC_part 15C RE-_Above 1GHz_PK

62.5 FCC_part 15C RE_Above 1GHz_AV

50.0 \A.J L) B

3780 1 2 3 s

25.0

125

1000 1400, 1800, 2200, 2600, 3000
Frequency (MHz)

Freq Reading Factor  Result Limit  Margin Polarity Remark

MHz dBuV dB/m dBuV/m dBuV,/m dB
1050.28 49 26 -17.04 32.22 74.00 A41.78 vertical Peak
1199.6@ 50.35 -16.85 34.30 74.00 39.7@ vertical Peak
1279.60 50.52 -15.51 35.81 74.08 38.99 vertical Peak
2199 48 48.72 -6.26 42 .46 74.00 31.54 vertical Peak
2596.80 49_20 -3.31 45.89 74.00 28.11 vertical Peak
2978.88@ 49_43 -4.89 45.34 74.08 28.66 vertical Peak

FCC Part 15.247
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Report No.: 2407T76694E-RF-03

Project No.:

Test Mode: Zigbee 2440MHz

EUT Model:

PH81

Test distance:

am

Level (dBuV/m)

2407T76694E-RF

Temp/Humi/ATM: 23.5°C/54%/100.5kPa
Tested by: W1lif Wu

Power Source: AC 120V/60Hz

Date: 2024-11-08

100
87.5 Fundamental test with
75.0 Band rejection filter FCC_part 15C RE-_Above 1GHz_PK
62.5 \gcc _part 15C RE_Above 1GHz_AV
50.0 3 T 5 3
375 1 2 b Ao cag o
25.0
12.5
1000 1400. 1800. 2200. 2600. 3000
Frequency (MHz)
Freq Reading Factor Result Limit Margin Polarity Remark
MHz dBuv dB/m dBuV/m dBuV/m dB
1049 _ 88 49.17 -17.84 32.13 74.00 41.87 Horizontal Peak
1286.48 49.14 -16.85 33.8e9 74,08 48.91 Horizontal Peak
2075.48 48.14 -6.37 A41.77 J4.00 32.23 Horizontal Peak
2326.20 48 .33 -6.08 42.25 J4.00 31.75 Horizontal Peak
2595.48 48.18 -3.31 44 87 74.00 29.13 Horizontal Peak
2895.00 49,54 -4.40 45.14 74.00 28.86 Horizontal Peak

FCC Part 15.247
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Report No.: 2407T76694E-RF-03

Project No.: 2407T76694E-RF
Test Mode: Zighee 2440MHz
EUT Model: PH81

Test distance: 3m

Level (dBuV/m)

Temp/Humi/ATM: 23.5°C/54%/180.5kPa
Tested by: W1if Wu
Power Source: AC 120V/60Hz

Date: 2024-11-06

100,
875 Fundam@ntql test with
750 Band rejection filter FCC_part 15C RE-_Above 1GHz_PK
62.5 \Q:c_pam&c RE_Above 1GHz_AV
50.0 B 5]
37.5 1 2 3
25.0
125
1000 1400, 1800, 2200, 2600, 3000
Frequency (MHz)
Freq Reading Factor Result Limit Margin Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
1000.20 50.01 -17.24 32.77 74.00 41.23 vertical Peak
1150 .00 49.93 -16.39 33.54 74.08 40.46 vertical Peak
1417 .00 48.90 -16.22 32.68 74.080 41.32 vertical Peak
2197 .80 4911 -6.27 42 .84 74 .00 31.16 vertical Peak
2620.00 47 .97 -3.33 44 .64 74.00 29.36 vertical Peak
2992 .80 48 87 -4.084 44 .83 74 .08 29.17 vertical Peak

FCC Part 15.247
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Report No.: 2407T76694E-RF-03

Project No.: 2407T76694E-RF
Test Mode: Zighee 2488MHz

EUT Model:

PH81

Test distance:

3m

Level (dBuV/m)

Temp/Humi/ATM: 23.5°C/54%/108.5kPa
Tested by: Wlif Wu
Power Source: AC 120V/60Hz

Date: 2024-11-06

100

87.5 Fundamental test with

50 Band rejection filter FCC_part 15C RE-_Above 1GHz_PK

62.5 \FC\C_NH 15C RE_Above 1GHz_AV

50.0 3 S 5 5

37.5| 1 2

25.0

12.5

1000 1400, 1800, 2200, 2600, 3000
Frequency (MHz)

Freq Reading Factor Result Limit Margin Polarity Remark

MHz dBuV dB/m dBuV/m dBuV/m dB
1000.00 52.27 -17.24 35.83 74.08 38.97 Horizontal Peak
1280.4@ 49 .83 -15.50 34.33 74 .00 39.67 Horizontal Peak
2086.60 48.79 -6.53 42.26 74 .00 31.74 Horizontal Peak
2377.80 48.55 -5.49 43.06 74.00 39.94 Horizontal Peak
2539.60 47 .92 -3.61 44 .31 74.08 29.69 Horizontal Peak
2966 .80 49 .77 -4.14 45.63 74.08 28.37 Horizontal Peak

FCC Part 15.247
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Report No.: 2407T76694E-RF-03

Project No.: 2407T/76694E-RF
Test Mode: Zipbee 2480MHz
EUT Model: PH81

Test distance: 3m

Level (dBuV/m)

Temp/Humi/ATM: 23.5°C /54%/100.5kPa
Tested by: W1lif Wu
Power Source: AC 120V/68Hz

Date: 2024-11-06

100,
87.5 Fundamental test with
75.0 Band rejection filter FCC_part 15C RE-_Above 1GHz_PK
62.5 C_part 15C RE_Above 1GHz_AV
50.0 B o 5 5
37.5 1 2
25.0
12.5
1000 1400, 1800, 2200, 2600, 3000
Freguency (MHz)
Freq Reading Factor Result Limit Margin Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
11560. 080 58.19 -16.39 33.860 74 .08 40.280 vertical Peak
1286.00 49.45 -15.51 33.94 74 .08 40.06 vertical Peak
2003 .80 47 .96 -6.69 41.27 74 .00 32.73 vertical Peak
2357.80 47 .86 -5.75 42.11 74.00 31.89 vertical Peak
2774.00 48.79 -4.76 44. .83 74.00 29.97 vertical Peak
2947 .60 48 .69 -4.22 44 .47 74 .08 29.53 vertical Peak
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Report No.: 2407T76694E-RF-03

4) 3GHz -18GHz

Project No.: 2407T76694E-RF
Test Mode: zighee 2485

EUT Model: PH81

Test distance: 3m

Level (dBuV/im)

Temp/Humi/ATM: 21.3°C/51%/100.1kPa
Tested by: Wlif Wu
Power Source: AC 128V/60Hz

Date: 2024-12-10

100

87.5

75.0 FCC_part 15C RE-_Above 1GHz_PK

62.5

50.0

37.5

25.0

12.5

3000 6000. 9000. 12000. 15000. 18000
Frequency (MHz)
Trace:
Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:S5kHz SWT:auto

Freq Reading Factor  Result Limit Margin  Polarity Remark

MHz dBuv dB/m dBuV/m dBuV/m dB
4810 .00 34.95 -4.44 30.51 54.00 23.49 horizontal Average
4810.50 45.56 -4.44 41.12 74.80  32.88 horizontal Peak
7215.00 34.30 -1.69 32.61 54.00 21.39 horizontal Average
7215.00 42 .68 -1.69 49.99 74.80  33.01 horizontal Peak
13432.50 35.08 4.84 39.92 54.00 14.88 horizontal Average
13432.50 46.38 4.84 51.22 74.90  22.78 horizontal Peak
17998.50 35.45 7.74 43.19 54.00 18.81 horizontal Average
17998.50 45.41 7.74 53.15 74.00  20.85 horizontal Peak

FCC Part 15.247

Page 32 of 57




Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

Project MNo.: 2407T76694E-RF
Test Mode: zigbee 2485

EUT Model: PH81

Test distance: 2m

Level (dBuV/m)

Temp/Humi/ATM: 21.3°C/51%/100.1kPa
Tested by: W1lif Wu
Power Source: AC 128V/60Hz

Date: 2024-12-10

100
87.5
e FCC_part 15C RE-_Above 1GHz_PK
62.5 ve 1GHz_AVS
50.0 R ]
37.5 R
25.0
12.5
3000 6000. 9000. 12000. 15000. 18000
Frequency (MHz)
Trace:
Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:5kHz SWT:auto
Freq Reading Factor  Result Limit Margin Polarity Remark
MHz dBuVv dB/m dBuV/m dBuV,/m dB
4810 .00 44 .96 -4.44 49.52 74.00 33.48 vertical Peak
4810.50 34 .84 -4.44 30.40 54.08 23.60 vertical Average
7215.00 34.27 -1.69 32.58 54.00 21.42 vertical Average
7215.00 42.95 -1.69 41.26 74.00 32.74 vertical Peak
13848.50 34.08 5.13 39.21 54.00 14.79 vertical Average
13048.50 45.68 5.13 50.81 74.00 23.19 vertical Peak
17997.00 34.95 7.74 42.69 54.08 11.31 vertical Average
17997.00 45.04 7.74 52.78 74.00 21.22 vertical Peak

FCC Part 15.247
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Report No.: 2407T76694E-RF-03

Project MNo.: 2407T76694E-RF
Test Mode: zighee 2440

EUT Model: PHS81

Test distance: 3m

Jooeve! (dBuVim)

Temp/Humi/ATM: 21.3°C/51%/100.1kPa
Tested by: Wlif Wu
Power Source: AC 128V/60Hz

Date: 2024-12-10

87.5
75.0

FCC_part 15C RE-_Above 1GHz_PK

62.5
50.0
37.5
25.0
12.5

O I

e T I i e

3000 6000. 9000.
Frequency (MHz)

Trace:

Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:5kHz SWT:auto

Freq Reading Factor  Result

MHz dBuV dB/m dBuV/m
4879.50 43.12 -4.25 38.87
A880.00 35.02 -4.25 38.77
7320.00 34.92 -1.61 33.31
7320.00 43.20 -1.61 41.59
14814 .50 34.99 5.11 49.10
14814 .50 46.11 5.11 51.22
17968.50 34.41 7.69 42.1@
17968.50 44,29 7.69 51.98

12000. 15000. 18000

Limit  Margin Polarity Remark
dBuV/m dB
74.00 35.13 horizontal Peak

54.
54.
74.
54,
74.
54.
74.

ea  23.23 horizontal Average
20 20.69 horizontal Average
[5]5] 32.41 horizontal Peak
(5]5] 13.90 horizontal Average
[5]5] 22.78 horizontal Peak
5 ]5] 11.98 horizontal Average
[5]5] 22.02 horizontal Peak

FCC Part 15.247
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Project No.: 2407T76694E-RF
Test Mode: zighee 2448

EUT Model: PHB81

Test distance: 3m

Level (dBuV/m)

Temp/Humi/ATM: 21.37C/51%/100.1kPa
Tested by: W1if Wu
Power Source: AC 128V /60Hz

Date: 2024-12-10

100
87.5
- FCC_part 15C RE-_Above 1GHz PK
62.5 at 15C RE_Above|1GHz AW
50.0 s o -5
37.5
25.0
12.5
3000 6000. 9000. 12000. 15000. 18000
Frequency (MHz)
Trace:
Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:5kHz SWT:auto
Freq Reading Factor  Result Limit Margin Polarity Remark
MHz dBuv dB/m dBuV/m dBuV/m dB
4875 .58 44 .71 -4.25 48 .46 74.88 33.54 vertical Peak
A886.00 35.26 -4.25 31.091 54.00 22.99 vertical Average
7320.00 35.03 -1.61 33.42 54.00 20.58 vertical Average
7320.00 43,85 -1.01 42,24 74.00 31.76 vertical Peak
13963.560 35.02 5.16 48.12 54.00 13.88 vertical Average
13963.560 46.606 5.16 51.16 74.80 22.84 vertical Peak
17865.080 34.21 7.47 41.68 54.00 12.32 vertical Average
17865.00 44 .25 7.47 51.72 74.00 22.28 vertical Peak
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Project No.

Test Mode:
EUT Model:

Test distance:

100

: 2407T76694E-RF
zigbee 2480

PH81

3m

Level (dBuVim)

Temp/Humi/ATM: 21.3°C/51%/100.1kPa
Tested by: Wlif Wu
Power Source: AC 128V/6OHz

Date: 2024-12-10

87.5
75.0

FCC_part 15C RE-_Above 1GHz_PK

62.5
50.0
37.5
25.0
12.5

3000

Trace:
Condition:

Freq
MHz

4960
4960
7446
7440
11398.50
11398.50
17997.060
17997 .00

.00
.0e
.6o
.00

6000. 9000. 12000. 15000. 18000
Frequency (MHz)
PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:5kHz SWT:auto
Reading Factor  Result Limit  Margin  Polarity Remark
dBuv dB/m dBuV/m dBuV/m dB
35.53 -4.81 31.52 54.80  22.48 horizontal Average
43.56 -4.91 39.55 74.00  34.45 horizontal Peak
35.67 -1.59 34.08 54.00 19.92 horizontal Average
44 .67 -1.59 43.098 74.00  38.92 horizontal Peak
34.66 3.81 37.67 54.00 16.33 horizontal Average
47 .38 3.91 50.39 74.00  23.61 horizontal Peak
35.04 7.74 42 .78 54.00 11.22 horizontal Average
44 .25 7.74 51.99 74.00  22.01 horizontal Peak
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

Project No.: 2487T76694E-RF
Test Mode: zigbee 2480

EUT Model: PH81

Test distance: 2m

JopLevel (dBuvim)

Temp/Humi/ATM: 21.3°C/51%/100.1kPa
Tested by: W1if Wu
Power Source: AC 120V/60Hz

Date: 2024-12-10

87.5
75.0

FCC_part 15C RE-_Above 1GHz_PK

62.5
50.0 -
37.5( st

250 =

12.5

_pagt 15C RE_Above 1GHzZ_AVg

3000 6000. 9000.
Frequency (MHz)

Trace:

Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:S5kHz SWT:auto

Freg Reading Factor  Result

MHz dBuv dB/m dBuV/m
4960.50 35.73 -4.81 31.72
4960 .50 43.97 -4.81 39.96
7446 .00 35.64 -1.59 34.85
7440 .00 44 82 -1.59 43.23
13963.50 35.02 5.1@ 48.12
13963.50 46.06 5.1@ 51.16
17999 .60 34 .98 7.74 A42.72
17999 .00 43 .85 7.74 51.59

54.
74.

12000. 15000. 18000

Limit  Margin Polarity Remark
dBuV/m dB

54.00 22.28 vertical Average
74.00 34.04 vertical Peak
54.00 19.95 vertical Average
74.00  30.77 vertical Peak
54.00 13.88 vertical Average
74.00  22.84 vertical Peak

aa 11.28 vertical Average
g 22.41 vertical Peak
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

5) 18GHz -25GHz

EUT operation mode: Transmitting in Zigbee high channel in Z-axis of orientation (worst case)

Project No.: 2407T76694E-RF

Test Mode:

EUT Model: PH81

Test d

istance: 1m

Level (dBuVim)

ZIGBEE 2488

Temp/Humi/ATM: 23.87C/58%/100.1kPa
Tested by: W1if Wu

Power Source: AC 120V/60Hz

Date: 2024-11-08

100
87.5
75.0 FCC_part 15C RE-_Above 1GHz_PK
62.5 2 4 CC [pe RE Bibove TGHZ AV
50.0] weldanms = ke i A o e Lot Bt - =
75| m——r—— e e tmiasre
25.0
12.5
18000 19400, 20800. 22200, 23600. 25000
Frequency (MHz)
Trace: 1
Freq Reading Factor Result Limit Margin Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
19903 .00 26.91 15.11 42.02 54.00 11.98 horizontal Average
19983 .00 38.06 15.11 53.17 74.00 28.83 horizontal Peak
21878.60 27.82 16.58 43.60 54.00 19.40@ horizontal Average
21878.60 38.49 16.58 55.87 74.08 18.93 horizontal Peak
23867.40 24 .77 17.89 42 .66 54.00 11.34 horizontal Average
23867 .40 36.76@ 17.89 54.59 74,60 19.41 horizontal Peak
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

Project No.: 2407T76694E-RF

Test Mode:
EUT Model: PHB1
Test distance:

1m

Level (dBuVim)

ZIGBEE 2486

Temp/Humi/ATM: 23.8°C/58%/100.1kPa
Tested by: Wlif Wu
Power Source: AC 120V/68Hz

Date: 2024-11-08

100
87.5
75.0 FCC_part 15C RE-_Above 1GHz_PK
62.5 2 4 - part 15C REEAD GHz
50.0| At butmmidisn R T e e R S i pribi s
37.5| e N IR - S R P —
25.0
12.5]
18000 19400, 20800. 22200, 23600. 25000
Frequency (MHz)
Trace: 1
Freq Reading Factor  Result Limit Margin Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
19929 .40 26.63 15.11 41.74 54.08 12.26 vertical Average
19929 .40 38.46 15.11 53.57 74.00 28.43 vertical Peak
21816 .40 27.89 16.37 43 .46 54.08 18.54 vertical Average
21818 .40 38.32 16.37 54.69 74.00 19.31 vertical Peak
23825.60 24497 17.84 42 .81 54.080 11.19 vertical Average
23825.60 36.55 17.84 54,39 74.00 19.61 vertical Peak
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Report No.: 2407T76694E-RF-03

Restricted Bands Emissions:

Project Mo.: 2407T76694E-RF
Test Mode: zigbee 2405

EUT Model:

PHE1

Test distance: 3m

Level (dBuV/m)

Temp/Humi/ATM: 23.3C /54%/108.3kPa
Tested by: WLif Wu
Power Source: AC 120V/60Hz

Date: 2024-12-11

120
105.0
90.0 !QP
75.0 FCC_part 15C RE- Above 1GHz PK
60.0 FCC_part 15C Ri _s“.m‘-ip&fm}t
2 % f 1
45.0 - '3 — N
30.0 e
15.0
2310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Trace:
Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:5kHz SWT:auto
Freq Reading Factor  Result Limit  Margin  Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
2366.50 34.79 -9.74 34.05 54.00 19.95 horizontal Average
2366.50 46,83 -8.74 46.09 74.00 27.91 horizontal Peak
2390.00 35.30 -9.63 34.67 54.00 19.33 horizontal Average
2390.00 45 .83 -8.63 45.20 74.00 28.80 horizontal Peak
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

Project No.: 2407T76694E-RF Temp/Humi/ATM: 23.3C/54%/100.3kPa
Test Mode: zighee 2405 Tested by: W1if Wu
EUT Model: PH31 Power Source: AC 128V/G60Hz

Test distance: 3m

Level (dBuV/m) Date: 2024-12-11

120
105.0
ig:g FCC_part 15C RE-_Above mfﬂpn
60.0 5 FCC_part 15C RE_Above 1-'?5 ”}t
45.0 il i et i y Y
30.0 1 - "
15.0
2310 2330. 2350. 2 2390. 2410
Frequency (MHz)
Trace:
Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:5kHz SWT:auto
Freq Reading Factor Result Limit  Margin Polarity Remark
MHz dBuV dB/m dBuV,/m dBuV/m dB
2361.47 35.08 -9.78 34,30 54.00 19.70 vertical Average
2361.47 47 .61 -9.78 46.83 74.00 27.17 vertical Peak
2390.00 35.45 -90.63 34.82 54.00 19.18 vertical Average
2390.00 45.26 -0.63 44 .63 74.00 29.37 vertical Peak
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

Project No.: 2407T76694E-RF

Test Mode: zigbee 2480

EUT Model: PHB1
Test distance: 3m

Level (dBuV/m)

Temp/Humi/ATM: 23.3C/54%/108.3kPa
Tested by: Wlif Wu

Power Source: AC 120V/60Hz

Date: 2024-12-11

120
105.0
90.0 /:\
75.0| 4 1 FCC_part 15C RE-_Above 1GHz PK
60.0 { FCC_part 15C RE_Above 1GHz_AV
45.0 N s S e -
30.0 -
15.0
2477 2491.6 2506.2 2520.8 25354 2550
Frequency (MHz)
Trace:
Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:S5kHz SWT:auto
Freq Reading Factor  Result Limit Margin  Polarity Remark
MHz dBuV dB/m dBuV/m dBuV/m dB
2483 .50 46.85 -9.17 45,88 54.00 8.12 horizontal Average
2483 .50 51.81 -9.17 51.64 74.00 22.36 horizontal Peak
2528.60 35.64 -9.85 35.59 54.00 18.41 horizontal Average
2528.60 48 .51 -8.85 48.46 74.00 25.54 horizontal Peak
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

Project Mo.: 2407T76694E-RF
Test Mode: zighee 2480

EUT Model:

PHE1

Test distance: 32m

120

Level (dBuV/m)

Temp/Humi/ATM: 23.3C /54%/100.3kPa
Tested by: W1if Wu
Power Source: AC 120V/60Hz

Date: 2024-12-11

105.0

90.0 /’\\
75.0

FCC_part 15C RE- Above 1GHz _PK

60.0 f

&(Z(._pan 15C RE_Above 1GHz_AV
45.0 == = : =iz
30.0
15.0
2477 2491.6 2506.2 2520.8 25354 2550
Frequency (MHz)
Trace:
Condition: PK RBW:1MHz VBW:3MHz SWT:auto
AV RBW:1MHz VBW:S5kHz SWT:auto
Freq Reading Factor Result Limit Margin Polarity Remark
MHz dBuv dB/m dBuV/m dBuvV,/m dB
2483 .50 43.75 -8.17 43.58 54.80 10.42 vertical Average
2483 .58 51.73 -8.17 51.56 74,00 22.44 vertical Peak
2524 .83 35.30 -0.86 35.24 54.60 18.76 vertical Average
2524 .83 47 .13 -0.86 a7.a7 74.00 26.93 vertical Peak
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

FCC §15.247(a) (2) — 6 dB EMISSION BANDWIDTH

Applicable Standard

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.

EUT Setup

EUT

Test Procedure

According to ANSI C63.10-2013 Section 11.8

a) Set RBW =100 kHz.

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

¢) Detector = Peak.

d) Trace mode = max hold.

e) 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.

Spectrum Analyzer

Test Data
Test Mode: Transmitting Test Engineer: Stein Peng
Test Date: 2024-05-28 Test Voltage: ACI120V/60Hz
Temp.: 23.4°C
Test Result: Compliance Environment: Humi.: 62%
Atm :100.2kPa
Test Modes Test Frequency (MHz) 6 dB Bandwidth (MHz) Limit (MHz)
Lowest 2405 1.668 >0.5
Middle 2440 1.672 >0.5
Highest 2480 1.66 >0.5
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

Please refer to below plots:

Zigbee Low Channel

® *RBW 100 kHz Marker [T1 ]
*VBW 300 kHz .60

Ref 20 dBm *Att 20 dB SWT 10 ms 2.404
20 Offgset 0.3 dB ndB [T1 )
B 1.6 MHz
Lo Temp |1 [T1 ndB] [ a]
1 2.40412 .

0 i NN erp-|2 1 B]
7 ¢ -%.32 dBm|ryy
2.405814000 GHz
-10

-80

Center 2.405 GHz 500 kHz/ Span 5 MHz

Project No. :2407T76694E-RF Tester: Stein Peng

Date: 28.MAY.2024 11:37:15

Zigbee Middle Channel

® *RBW 100 kHz Marker [T1 ]
*VBW 300 kHz -0.¢

Ref 20 dBm *Att 20 dB SWT 10 ms 2.439716000 GHz

20 Offset 0.9 dB

-10

-80

Center 2.44 GHz 500 kHz/ Span 5 MHz

Project No. :2407T76694E-RF Tester: Stein Peng

Date: 28.MAY.2024 11:38:53
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

Zigbee High Channel

® *RBW 100 kHz farker 1 [T1 ]
*VBW 300 kHz 2.81 dB

Ref 20 dBm *Att 20 dB SWT 10 ms 2. z
20 Offsget 0.5 dB B [Tl

W [1.6600 -
L, emp |1 171 2]

2 =} 2 9144000 GHz

VIEw| ) wple (71 adn)
v

WWW 78 dBm| vy,

Center 2.48 GHz 500 kHz/ Span 5 MHz

Project No. :2407T76694E-RF Tester: Stein Peng

Date: 28.MAY.2024 11:35:26
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FCC §15.247(b) (3) - MAXIMUM CONDUCTED OUTPUT POWER

Applicable Standard

According to 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.

EUT Setup

EUT Spectrum Analyzer

Test Procedure
According to ANSI C63.10-2013 11.9.1.1

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.
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Bay Area Compliance Laboratories Corp. (Xiamen)

Report No.: 2407T76694E-RF-03

Test Data
Test Mode: Transmitting Test Engineer: Stein Peng
Test Date: 2024-05-28 Test Voltage: AC120V/60Hz
Temp.: 23.4°C
Test Result: Compliance Environment: Humi.: 62%
Atm.:100.2kPa
Maximum Conducted -
Test Modes LIGED (l;;glzl;ency Peak Output a;;nl;;
Power(dBm)
Lowest 2405 7.57 <30
Middle 2440 7.9 <30
Highest 2480 8.16 <30
Please refer to below plots:
Zigbee Low Channel
10 “
T —

ProjectNo.:2407T76694E-RF Tester:Stein Peng

Date:

28.MAY.2024 13:43:32
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

Zigbee Middle Channel

® *RBW 3 MHz Marker [r1 ]
*VBW 10 MHz .90

Ref 20.5 dBm *Att 30 dB SWT 45 ms 2. 18€ 0 z
20 Offset 0.5 dB
‘ L]
Y
[ —
0
-1
-20
-30
Center 2.44 GHz 500 kHz/ Span 5 MHz
ProjectNo.:2407T76694E-RF Tester:Stein Peng
Date: 28.MAY.2024 13:45:24
. .
Zigbee High Channel
@ *RBW 3 MHz
*VBW 10 MHz
Ref 20.5 dBm *Att 30 dB SWT 45 ms 2.480164500 z
20 Offset 0.5 dB
w [a]

/

<
o
]
E

Center 2.48 GHz 500 kHz/ Span 5 MHz

ProjectNo.:2407T76694E-RF Tester:Stein Peng

Date: 28.MAY.2024 13:46:07
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Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

FCC §15.247(d) — 100 kHz BANDWIDTH OF FREQUENCY BAND EDGE

Applicable Standard

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)).

EUT Setup

EUT Spectrum Analyzer

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.

Test Data

Test Mode: Transmitting Test Engineer: Stein Peng

Test Date: 2024-05-28 Test Voltage: AC120V/60Hz
Temp.: 23.4°C

Test Result: Compliance Environment: Humi.: 62%
Atm: 100.2kPa
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Please refer to below plots:

Zigbee Low Channel

® *RBW 100 kHz Marker 2 1
*VBW 300 kHz -48.81 dBm

Ref 20.5 dBm *Att 30 dB SWT 10 ms 2.40011 26 z
20 Offget 0.5 dB Markdr 1 [T1
dBn
|1 2.4054 z | M
1
1 58 | dBm

-40
WWNWMWWWM v

F-7

Center 2.4 GHz 1.6 MHz/ Span 16 MHz

ProjectNo.:2407T76694E-RF Tester:Stein Peng

Date: 28.MAY.2024 14:10:54

Zigbee High Channel

® *RBW 100 kHz Marker 2 1
*VBW 300 kHz -4 2 dBm

Ref 20.5 dBm *Att 30 dB SWT 10 ms 2.484980 9 GHz
20 Offset 0.3 dB Markdr 1 [T1
dBn
10 2.4794 = (I
1
v
L

Center 2.4835 GHz 1.6 MHz/ Span 16 MHz

ProjectNo.:2407T76694E-RF Tester:Stein Peng

Date: 28.MAY.2024 14:08:25
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FCC §15.247(e) - POWER SPECTRAL DENSITY

Applicable Standard

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.

EUT Setup

EUT Spectrum Analyzer

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.

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

d) Set the VBW = [3 xRBW].

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) 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.
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Report No.: 2407T76694E-RF-03

Test Data
Test Mode: Transmitting Test Engineer: Stein Peng
Test Date: 2024-05-28 Test Voltage: AC 120V/60Hz
Temp.: 23.4°C
Test Result: Compliance Environment: Humi.: 62%
Atm: 100.2kPa
Test Frequency Power Spectral Density Limit
Test Modes (MHz) (dBm/3kHz) (dBm/3kHz)
Lowest 2405 -7.74 <8.00
Middle 2440 -7.18 <8.00
Highest 2480 -7.83 <8.00
Please refer to below plots:
Zigbee Low Channel

®

M
]

<
B
o
E

Ref 20.5 dBm *Att 30 dB

*RBW 3 kHz arker 1 [T1 ]
*VBW 10 kHz
SWT 280 ms

20 Offget 0.5 dB

10

s [,

A

W

Center 2.405 GHz

ProjectNo.:2407T76694E-RF Tester:Stein Peng

Date:

28.MAY.2024 13:54:39

250 kHz/

Span 2.5 MHz
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Zigbee Middle Channel

20.5 dBm *Att 30 dB

*RBW 3 kHz
*VBW 10 kHz
SWT 280 ms

20 Offget 0.5 dB

Center 2.44 GHz

ProjectNo.:2407T76694E-RF Tester:Stein Peng

250 kHz/

Span 2.5 MHz

Date: 28.MAY.2024 13:55:57
. .
Zigbee High Channel
® “RBW 3 kHz
*VBW 10 kHz B

Ref 20.5 dBm *Att 30 dB SWT 280 ms 2 z

20 Offset 0.9 dB

10

-50

Center 2.48 GHz

ProjectNo.:2407T76694E-RF Tester:Stein Peng

Date: 28.MAY.2024 13:56:45

250 kHz/

Span 2.5 MHz

FCC Part 15.247

Page 54 of 57




Bay Area Compliance Laboratories Corp. (Xiamen) Report No.: 2407T76694E-RF-03

EUT PHOTOGRAPHS

Please refer to the attachment 2407T76694E-RF-EXP EUT EXTERNAL PHOTOGRAPHS and
2407T76694E-RF-INP EUT INTERNAL PHOTOGRAPHS.
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TEST SETUP PHOTOGRAPHS

Please refer to the attachment 2407T76694E-RF-TSP-01 SETUP PHOTOGRAPHS.
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Declarations

1. Bay Area Compliance Laboratories Corp. (Xiamen) is not responsible for authenticity of any
information provided by the applicant. Information from the applicant that may affect test results are

marked with an asterisk “%”.
2. Unless otherwise stated, the results shown in this test report refer only to the sample(s) tested.

3. Unless required by the rule provided by the applicant or product regulations, then decision rule in this
report did not consider the uncertainty.

4. The extended uncertainty given in this report is obtained by combining the standard uncertainty times
the coverage factor k=2 with the 95% confidence interval.

5. This report cannot be reproduced except in full, without prior written approval of Bay Area Compliance
Laboratories Corp. (Xiamen).

6. 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.

xxxws END OF REPORT #%%%%
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