~ LEPONT
Q VaElh)

Report No. LP23080282C01-08

[EST REPORT

Applicant: Huizhou huayusi Technology Co., Ltd

Address: No.02,6th Floor, Technology Center Building, Lixin Road, Zhongkai
High-tech Zone, Huizhou city ,Guangdong, China

Manufacturer: Huizhou huayusi Technology Co., Ltd

Address: No.02,6th Floor, Technology Center Building, Lixin Road, Zhongkai
High-tech Zone, Huizhou city ,Guangdong, China

Factory: Huizhou Coomaer Technology Co., Ltd

Address: 3 Floor B block, Number 5 building,East of first road, Industrial
base of tonggiao town,Zhongkai high-tech area,Huizhou city
Guangdong China.

E.U.T. Car Speaker

Model Number:

WS-1939,WS-1937BT,WS-538BT,WS-558BT,WS-589,WS-266BT,WS
-1955,WS-590,WS-389BT,WS-G63,WS-380

Trade mark: COOMAER
FCC ID: 2BBOI-WS589
Date of Receipt: Feb 27, 2024 Date of Test: ;82427’ 2024- Mar 08,

Test Specification:

FCC 47 CFR Part 15, Subpart C

Test Result:

The equipment under test was found to be compliance with the
requirements of the standards applied.

Prepared by:

by Hu

Approved & Authorized Signer:

Jerry Hu/ ERgineer
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1. GENERAL PRODUCT INFORMATION

1.1. PRODUCT FUNCTION

Refer to Technical Construction Form and User Manual.

1.2. EUT TECHNICAL DESCRIPTION

Product Name:

Car Speaker

Model No.:

WS-1939,WS-1937BT,WS-538BT,WS-558BT,WS-589,WS-266BT,0
WS-1955,WS-590,WS-389BT,WS-G63,WS-380

Test Model No:

WS-589

circuits. The differences

Remark: All above models are identical in the same PCB layout, interior structure and electrical

are model name for commercial purpose.

Test sample(s) ID:

LP23080009C01-S008

Sample(s) Status

Engineer sample

Operation Frequency:

2402MHz-2480MHz

Channel numbers:

79

Channel separation:

1MHz

Modulation type:

GFSK, 1/4-DQPSK, 8DPSK

Antenna Type:

PCB Antenna

Antenna gain:

-0.58dBi

Power supply:

DC 3.7V From Battery

Dongguan Lepont Testing Service Co.,Ltd.
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1.3. INDEPENDENT OPERATION MODES
The EUT has been tested under its typical operating condition.
The EUT configuration for testing is installed on RF field strength measurement to meet
the Commissions requirement and operating in a manner which intends to maximize its
emission characteristics in a continuous normal application.
The Transmitter was operated in the normal operating mode. The TX frequency was
fixed which was for the purpose of the measurements.
Test of channel included the lowest and middle and highest frequency to perform the test, then record
on this report.
Those data rates (1Mbps for GFSK modulation; 2Mbps for pi/4-DQPSK modulation; 3Mbps for
8DPSK modulation ) were used for all test.
Pre-defined engineering program for regulatory testing used to control the EUT for staying in
continuous transmitting and receiving mode is programmed.
The report shows only the worst data
Frequency and Channel list:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
9 2410 10 2411 11 2412 12 2413
13 2414 14 2415 15 2416 16 2417
17 2418 18 2419 19 2420 20 2421
21 2422 22 2423 23 2424 24 2425
25 2426 26 2427 27 2428 28 2429
29 2430 30 2431 31 2432 32 2433
33 2434 34 2435 35 2436 36 2437
37 2438 38 2439 39 2440 40 2441
41 2442 42 2443 43 2444 44 2445
45 2446 46 2447 47 2448 48 2449
49 2450 50 2451 51 2452 52 2453
53 2454 54 2455 55 2456 56 2457
57 2458 58 2459 59 2460 60 2461
61 2462 62 2463 63 2464 64 2465
65 2466 66 2467 67 2468 68 2469
69 2470 70 2471 71 2472 72 2473
73 2474 74 2475 75 2476 76 2477
77 2478 78 2479 79 2480 - -

Dongguan Lepont Testing Service Co.,Ltd.
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2. TEST STANDARDS AND SITES
2.1. DESCRIPTION OF STANDARDS AND RESULTS

The EUT have been tested according to the applicable standards as referenced below.

FCC Part Clause Test Parameter Verdict | Remark
15.247(a)(1) 20 dB Bandwidth PASS
15.247(a)(1) Carrier Frequency Separation PASS
15.247(a)(1) Number of Hopping Frequencies PASS
15.247(a)(1) Average Time of Occupancy (Dwell Time) PASS
15.247(b)(1) Maximum Peak Conducted Output Power PASS
igég;(d) Radiated Spurious Emissions PASS
15.207 Conducted Emission PASS
15.203 Antenna Application PASS
15.247 (a) (1)/g/h | Frequency Hopping System PASS

NOTEL: N/A (Not Applicable)

NOTE2: According to FCC KDB 558074 D01 15.247 Meas Guidance v05r02, the report use
radiated measurements in the restricted frequency bands. In addition, the radiated test is also
performed to ensure the emissions emanating from the device cabinet also comply with the
applicable limits.

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID: 2BDLA-THESOLOIST filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rules.

Dongguan Lepont Testing Service Co.,Ltd.
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2.2. LIST OF TEST AND MEASUREMENT INSTRUMENTS
For radiated(9K-30M) emission test(966 Chamber 1)

Equipment Manufacturer Model No. Serial No. Last Cal. In&?l}al Lab No. |Remark

EMI Test Receiver Rohde & Schwarz ESR 3 101849 Feb. 14, 2024| 1 Year | LEP-E006 O

Loop Antenna Schwarzbeck FMZB1519B 1519B-036 |Feb. 14, 2024| 3 Year | LEP-E068 ]

966 Chamber 1 MR MR-L02 LEP-EO51 Nov. 17, 2022| 3 Year | LEP-E051 O

Test software EZ-EMC Fala EMEC-3Al N/A N/A N/A O
For radiated(30M-1G) emission test(966 Chamber 1)

Equipment Manufacturer Model No. Serial No. Last Cal. Infc:e?l/.al Lab No. |Remark

EMI Test Receiver Rohde & Schwarz ESR 3 101849 Feb. 14, 2024| 1 Year | LEP-E006 V1

TRILOG Broadband Antenna| Schwarzbeck VULB 9163 743 Nov. 20, 2022| 3 Year | LEP-E005 v
Signal Amplifier HP 8447D 1726A01222 |Feb. 14, 2024 1 Year | LEP-E007 ]
6dB Attenuator RswTech 5W 6dB LEP-E084 Feb. 14, 2024| 1 Year | LEP-E084 v
966 Chamber 1 MR MR-L02 LEP-EO051 Nov. 17, 2022| 3 Year | LEP-E051 ]
Test software EZ-EMC Fala EMEC-3A1 N/A N/A N/A v
For radiated(1-18G) emission test(966 Chamber 1)

Equipment Manufacturer Model No. Serial No. Last Cal. Ini?earll}al Lab No. |Remark
Spectrum analyzer Rohde & Schwarz FSV40 101412 Feb. 14, 2024 1 Year | LEP-E076 v
Spectrum analyzer Agilent N9020A MY49100060 |(Feb. 14,2024 1 Year | LEP-E020 ]

Horn antenna Schwarzbeck BBHA 9120D 01875 Nov. 20, 2022| 3 Year | LEP-E024 V1

Preamplifier Schwarzbeck BBN 9718B 00010 Mar. 06, 2024| 1 Year | LEP-E025 ]

966 Chamber 1 MR MR-L02 LEP-EO51 Nov. 17, 2022| 3 Year | LEP-E051 v

Test software EZ-EMC Fala EMEC-3A1 N/A N/A N/A v
For radiated(18-40G) emission test(966 Chamber 1)

Equipment Manufacturer Model No. Serial No. Last Cal. Infc:e?i}al Lab No. |Remark

Spectrum analyzer Rohde & Schwarz FSV40 101412 Feb. 14, 2024| 1 Year | LEP-EQ76 ]

Horn antenna+Preamplifier | COM-POWER AHB840 10100020 [Sep. 05, 2022| 3 Year | LEP-E075 v
966 Chamber 1 MR MR-L02 LEP-EO051 Nov. 17, 2022| 3 Year | LEP-E051 ]
Test software EZ-EMC Fala EMEC-3Al N/A N/A N/A v

For radiated(30M-1G) emission test(966 Chamber 2)

Equipment Manufacturer Model No. Serial No. Last Cal. Inﬁaertl}al Lab No. |Remark

EMI Test Receiver Rohde & Schwarz ESPI 3 101059 Feb. 14, 2024| 1 Year | LEP-E054 ]

TRILOG Broadband Antenna| Schwarzbeck VULB 9163 743 Nov. 20, 2022| 3 Year | LEP-E049 O
966 Chamber 2 MR MR-L06 LEP-EQ052 Nov. 17, 2022| 3 Year | LEP-E052 O
Test software EZ-EMC Fala EMEC-3A1 N/A N/A N/A ]

For RF test

Equipment Manufacturer Model No. Serial No. Last Cal. Ingj;i}al Lab No. |Remark
Spectrum analyzer Rohde & Schwarz FSV40 101412 Feb. 14, 2024| 1 Year | LEP-EQ76 ]
Spectrum analyzer Agilent N9020A MY49100060 |Feb. 14, 2024| 1 Year | LEP-E020 ]

Vector source Agilent N5182A MY47420382 |Feb. 14,2024 1 Year | LEP-E021 v
Analog signal source Agilent N5171B MY51350292 |Feb. 14, 2024| 1 Year | LEP-E022 ]
All instrument Rohde & Schwarz| CMW 500 1201.002K50 (Feb. 14,2024| 1 Year | LEP-E019 v

High a”dc'k‘]’;"mtsg:perat”re Math-mart MT-1202-40 | LEP-E041 |Feb. 14,2024| 1Year | LEP-E041 | M
control unit Tonscend JS0806-2 10165 Feb. 14, 2024| 1 Year | LEP-E034 V]
Testing software Tonscend JSTS1120-3 |Ver 2.6.77.0518 N/A N/A N/A ]

Dongguan Lepont Testing Service Co.,Ltd.
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MEASUREMENT UNCERTAINTY
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The following measurement uncertainty levels have been estimated for tests performed on

the apparatus:

Parameter Uncertainty
Radio Frequency +1x10"-5
Maximum Peak Output Power +1.0%
Test
Conducted Emissions Test +3.08dB
Radiated Emission Test +4.60dB
Power Density +0.9%
Occupied Bandwidth Test +2.3%
Band Edge Test +1.2%
Antenna Port Emission +3dB
Temperature +3.2%
Humidity +2.5%
Measurement Uncertainty for a level of Confidence of 95%

TEST FACILITY

EMC Lab.

The Laboratory has been assessed and proved to be in
compliance with CNAS/CL01

The Certificate Registration Number is L10100.
The Laboratory has been assessed and proved to be in

compliance with A2LA

The Certificate Registration Number is 6901.01

FCC Designation No.: CN1351

Test Firm Registration No.: 397428

ISED CAB identifier: CN0151

Test Firm Registration No.: 20133

Test Location

Address

Dongguan Lepont Testing Service Co., Ltd.

Room 102, Building 11, No.7, Houjie Science And Technology
Avenue, Houjie, Dongguan, Guangdong, China

Dongguan Lepont Testing Service Co.,Ltd.
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SETUP OF EQUIPMENT UNDER TEST

RADIO FREQUENCY TEST SETUP 1

The Bluetooth V5.1 component’s antenna ports(s) of the EUT are connected to the
measurement instrument per an appropriate attenuator. The EUT is controlled by
PC/software to emit the specified signals for the purpose of measurements.

EUT Attenuator Measurement
Instrument

RADIO FREQUENCY TEST SETUP 2

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the
standards: ANSI C63.10. The test distance is 3m.The setup is according to the requirements in
Section 13.1.4.1 of ANSI C63.10-2013 and CAN/CSA-CEI/IEC CISPR 32.

Below 30MHz:

The EUT is placed on a turntable 0.8meters above the ground in the chamber, 3 meter away from the
antenna (loop antenna). The Antenna should be positioned with its plane vertical at the specified
distance from the EUT and rotated about its vertical axis for maximum response at each azimuth
about the EUT. The center of the loop shall be 1 m above the ground. For certain applications, the loop
antenna plane may also need to be positioned horizontally at the specified distance from the EUT.

Above 30MHz:

The EUT is placed on a turntable 0.8meters above the ground in the chamber, 3 meter away from the
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and
turntable azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable
is 0° to 360°, and the receive antenna has two polarizations Vertical (V) and Horizontal (H).

Above 1GHz:

(Note: the FCC’s permission to use 1.5m as an alternative per TCBC Conf call of Dec. 2, 2014.)

The EUT is placed on a turntable 1.5 meters above the ground in the chamber, 3 meter away from the
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and
turntable azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable
is 0° to 360°, and the receive antenna has two polarizations Vertical (V) and Horizontal (H).

(a) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable —  3m _,

EUT
Test
IO.S m

Receiver

Ground Plan Coaxial Cable/

(b) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Dongguan Lepont Testing Service Co.,Ltd.
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Turntable

\

EUT

Test
Receiver

| —

1m to 4m

A
Insulation

(c) Radiated Emission Test Set-Up, Frequency above 1000MHz

Tumtable

30cm

" antenna

Antenna (Boresight)
tower

Homn

Spectrum
analyzer .

~ Pre-amp

Dongguan Lepont Testing Service Co.,Ltd.
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3.3

3.4.

CONDUCTED EMISSION TEST SETUP

The mains cable of the EUT (Perfect Share Mini) must be connected to LISN. The LISN
shall be placed 0.8m from the boundary of EUT and bonded to a ground reference plane
for LISN mounted on top of the ground reference plane. This distance is between the
closest points of the LISN and the EUT. All other units of the EUT and associated
equipment shall be at least 0.8m from the LISN.

Ground connections, where required for safety purposes, shall be connected to the
reference ground point of the LISN and, where not otherwise provided or specified by the
manufacturer, shall be of same length as the mains cable and run parallel to the mains
connection at a separation distance of not more than 0.8m.

According to the requirements in Section 13.1.4.1 of ANSI C63.10-2013 Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz and 30 MHz
using CISPR Quasi-Peak and average detector mode.

Reference
/ Ground Reference
_ EUT Auxiliary Ground
EMI Receiver — Equipment
%l | | koo
80cm BOCcm
LISN / l LIS

BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM

e

Dongguan Lepont Testing Service Co.,Ltd.
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SUPPORT EQUIPMENT
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EUT Cable List and Details

Cable Description Length (m)

Shielded/Unshielded

With / Without
Ferrite

Auxiliary Cable List and Details

Cable Description Length (m)

Shielded/Unshielded

With / Without
Ferrite

Auxiliary Equipment List and Details

Description Maméf?ctur Model Serial Number
Laptop computer Lenovo Xiaoxin Pro IASHR PF490VBO
ADAPTER Xiao mi / 5V3A

Notes:

1.All the equipment/cables were placed in the worst-case configuration to maximize the emission during

the test.

2.Grounding was established in accordance with the manufacturer’s requirements and conditions for the

intended use.

Dongguan Lepont Testing Service Co.,Ltd.
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4.

4.1.

TEST RESULTS AND MEASUREMENT DATA

20DB BANDWIDTH

4.1.1. Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247
MEAS GUIDANCE v05r02.

4.1.2. Conformance Limit

No limit requirement.

4.1.3. Test Configuration

Test according to clause 6.1 radio frequency test setup 1

4.1.4. Test Procedure

The EUT was operating in Bluetooth V5.1 mode and controlled its channel. Printed out the
test result from the spectrum by hard copy function.

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

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

Set RBW = 30 kHz.

Set the video bandwidth (VBW) =100 kHz.

Set Span= approximately 2 to 3 times the 20 dB bandwidth

Set Detector = Peak.

Set Trace mode = max hold.

Set Sweep = auto couple.

The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize. Use
the marker-to-peak function to set the marker to the peak of the emission. Use the
marker-delta function to measure 20 dB down one side of the emission. Reset the
markerdelta function, and move the marker to the other side of the emission, until it is (as
close as possible to) even with the reference marker level. The marker-delta reading at this
point is the 20 dB bandwidth of the emission.

If this value varies with different modes of operation (e.g., data rate, modulation format,
etc.), repeat this test for each variation.

Measure and record the results in the test report.

Dongguan Lepont Testing Service Co.,Ltd.
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Modulation | Channel Channel Measurement Limit
Mode Number Frequency Bandwidth (MHz) | Verdict
(MHz) (MH2z)
1 2402 0.877 N/A PASS
GFSK 40 2441 0.868 N/A PASS
79 2480 0.864 N/A PASS
1 2402 1.212 N/A PASS
8DPSK 40 2441 1.219 N/A PASS
79 2480 1.215 N/A PASS
Note: N/A (Not Applicable) O0Through Pre-scan, find the DH5 of data type is the
worst case of GFSK modulation type, 3-DH5 of data type is the worst case of
8DPSK modulation type.[JOnly the worst case is recorded in the report.[]

Dongguan Lepont Testing Service Co.,Ltd.




LEPONT Report No. LP23080282C01-08
Q YaE 153 page 15 of 61

20dB Bandwidth

Test Model
Channel 1: 2402MHz GFSK Modulation
——
Ch Freq 2.402 GHz Trig Free
Center Freq
e SR I o000 cH:
Start Freq
2.40050000 GHz
Ref 10 dBm Atten 20dB e —
#tPeak Stop Freq
Log M 2.40350000 GHz
10 =
dB/ CF Step
300.000000 kHz
A
Auto Mar
Freq Offset
Center 2.402 GHz S EURAYzFA 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz ——————
- - Signal Track
Occupied Bandwidth Occ BW % Pwr  99.00 % (IR -
835.9187 kHz xdB  -20.00 dB |
Transmit Freq Error -17.673 kHz
x dB Bandwidth 876.833 kHz
20dB Bandwidth
Test Model
Channel 40: 2441MHz GFSK Modulation
———
Ch Freq 2.441 GHz Trig Free Center Freq
Occupied Bandwidth _- 2.44100000 GHz
Start Freq

2.43950000 GHz
Ref 10 dBm Atten 20 dB e

#peak Stop Freq
Log 2.44250000 GHz

o _)M
dB/ CF Step
S| 300.000000 kHz

Auto Ma

Freq Offset
Center 2.441 GHz SIEURCAY P4 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz —
Occupied Bandwidth R Sond Track

830.9011 kHz xdB  -20.00 dB

Transmit Freq Error -32.431 kHz
x dB Bandwidth 868.410 kHz

Dongguan Lepont Testing Service Co.,Ltd.
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20dB Bandwidth
Test Model

Channel 79: 2480MHz GFSK Modulation
i Agilent

——
Ch Freq 2.48 GHz Trig Free

Center Freq
Occupied Bandwidth _- 2.48000000 GHz

Start Freq

2.47850000 GHz
Ref 10 dBm Atten 20 dB e

#peak Stop Freq
Log 2.48150000 GHz

o —)M
dB/ CF Step
S| 300.000000 kHz

Auto Marn

Freq Offset
Center 2.48 GHz Span 3 MHz 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 ——

Occupied Bandwidth Oce BW 5% Pwr 99,00 5 | (IR

827.7724 kHz xdB  -20.00 dB

Transmit Freq Error -34.098 kHz
x dB Bandwidth 864.361 kHz

Dongguan Lepont Testing Service Co.,Ltd.
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Test Model

Test Model

20dB Bandwidth

Channel 1: 2402MHz 8DPSK Modulation
——
Ch Freq 2.402 GHz Trig Free
Center Freq
eveu R I 0200000 6H:
Start Freq
2.40050000 GHz
Ref 10 dBm Atten 20dB e —
#tPeak Stop Freq
Log A A A 2.40350000 GHz
10 > < e
dB/ CF Step
YAl 300.000000 kHz
Auto Man
Freq Offset
Center 2.402 GHz Span 3 MHz 0.00000000 Hz
#Res BW30 kHz #VBW 100 kHz —
. . Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00 % (JS 9 -
1.1374 MHz xdB  -20.00 dB —
Transmit Freq Error -20.214 kHz
x dB Bandwidth 1.212 MHz
20dB Bandwidth
Channel 40: 2441MHz 8DPSK Modulation
———

Ch Freq 2.441 GHz Trig Free

Occupied Bandwidth _- 2.44100000 GHz

Center Freq

Start Freq
2.43950000 GHz

Ref 10 dBm Atten 20 dB
#Peak Stop Freq

Log AN 2.44250000 GHz
o Wf S
dB/

—~ CF Step

300.000000 kHz

Auto Man
Freq Offset
Center 2.441 GHz S EURAY ;P4 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz [——
Occupied Bandwidth Occ BW % Pwr 99,00 % (HACCAEEEASS

1.1395 MHz xdB  -20.00 dB

Transmit Freq Error -22.477 kHz
x dB Bandwidth 1.219 MHz

Dongguan Lepont Testing Service Co.,Ltd.
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Test Model

20dB Bandwidth

Channel 79: 2480MHz
Agilent
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8DPSK Modulation

——

Ch Freq 2.48 GHz

Occupied Bandwidth I - .co00000 GH:

Ref 10 dBm Atten 20 dB
#Peak

Log INRELNAS (N 2.48150000 GHz
10 > h
dB/

~ CF Step

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth
1.1390 MHz

Transmit Freq Error -21.679 kHz
x dB Bandwidth 1.215 MHz

Trg _Free  conter Freg

Start Freq
2.47850000 GHz

Stop Freq

300.000000 kHz
Auto Ma

Freq Offset
UL Ed 0.00000000 Hz

Signal Track

0, 0,
Occ BW % Pwr 99.00 % On off

xdB  -20.00 dB

Dongguan Lepont Testing Service Co.,Ltd.
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CARRIER FREQUENCY SEPARATION

4.2.1. Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247
MEAS GUIDANCE v05r02

4.2.2. Conformance Limit

Frequency hopping systems operating in the 2400-2483.5MHz band shall have hopping
channel carrier frequencies separated by a minimum of 25kHz or the 20dB bandwidth of
the hopping channel, whichever is greater.

In case of an output power less than 125mW, the frequency hopping system may have
channels separated by a minimum of 25kHz or two-thirds of the 20dB bandwidth of the
hopping channel, whichever is greater.

4.2.3. Test Configuration

Test according to clause 6.1 radio frequency test setup 1

4.2.4. Test Procedure

B According to FCC Part15.247(a)(1)

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Set the RBW =30kHz. Set VBW =100kHz.

Set the span = wide enough to capture the peaks of two adjacent channels

Set Sweep time = auto couple.

Set Detector = peak. Set Trace mode = max hold.

Allow the trace to stabilize. Use the marker-delta function to determine the separation
between the peaks of the adjacent channels. The limit is specified in one of the
subparagraphs of this Section. Submit this plot.
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Test Results:
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Modulation | Channel Channel Measurement Limit
Mode Number Frequency Bandwidth (MH2z) Verdict
(MH2z) (MH2z)
1 2402 1.002 0.877 PASS
GESK 40 2441 1.014 0.868 PASS
79 2480 0.982 0.864 PASS
> 2/3 of
1 2402 1.080 the 20dB | PASS
Bandwidt
40 2441 1.165 h or PASS
8DPSK 25[kHZ](
whicheve
79 2480 1.152 ris PASS
greater)
Note: Limit = 20dB bandwidth * 2/3
Through Pre-scan, find the DH5 of data type is the worst case of GFSK modulation
type, 3-DH5 of data type is the worst case of 8DPSK modulation type.
Only the worst case is recorded in the report.
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Carrier Frequency Separation
Test Model

Channel 1: 2402MHz

[
Spectrum

Ref Level 20.00 dBm
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Report No. LP23080282C01-08
page 21 of 61

=]

Offset 2.10 dé & RBW 30k
}o ALt 30 de SWT

® 1Pk Max

53.2 ps & YBW 100 kHz

Hz
Mode Auto FFT

10 dBm

mMi[1]

0 dem

M2[1]

7.76 dBm
2.40199600 GHz
-7.90 dBm
2.40299800 GHz

M1
1

-10 dBm

-20 dBm

,,

pl

Jf‘\
A

N\

-30 dém

|~

V\V\JVN

-40 dBm

%o@/

-60 dBm

-70 dBm

CF 2.4025 GHz

Marker

1001 pts

Type | Ref | Trc |

X-value
M1 i

¥-value

Function

l

Span 3.0 MHz

2.401996 GHz

-7.76 dBm
2.402998 GHz

Mz 1 -7.50 dBm

Fun

ction Result
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Carrier Frequency Separation
Test Model

Channel 79: 2480MHz

Spectrum

GFSK Modulation
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Ref Level 20.00 dém Offset 2.14 d& & RBW 30 kHz
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Carrier Frequency Separation
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Test Model
Channel 1: 2402MHz 8DPSK Modulation
Spectrum [u%:l]
Ref Level 20.00 dém Offset 2.10 d& & RBW 30 kHz
b ALt 30de SWT 63.2ps & YBW 100 kHz Mode Auto FFT
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M1[1] 5.53 dBm)|
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Marker
Type | Ref | Tre | X-value | Y-value |  Function | Function Result
M1 1 2.4018385 GHz -5.53 dBm
M2 1 2.4029185 GHz -13.89 dBm
Carrier Frequency Separation
Test Model
Channel 40: 2441MHz 8DPSK Modulation
Spectrum [n%,:]
Ref Level 20.00 dBm  Offset 2.10 d& & RBW 30 kHz
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Dongguan Lepont Testing Service Co.,Ltd.




K Jo-ro

Test Model

Carrier Frequency Separation

Channel 79: 2480MHz

Spectrum |
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8DPSK Modulation

(%]
v
Ref Level 20.00 dBm Offset 2.14 dB & RBW 30 kHz
}o Attt 30dE SWT 63.2ps @ VBW 100 kHz Mode Auto FFT
® 1Pk Max
M1[1] 5.19 dBm
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10 dBm M2[1] -7.21 dBm
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Marker
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| Function | Function Result

M1 1 2.4788445 GHz -5.19 dBm

M2 1 2.4799965 GHz -7.21 dBm
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4.3.
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NUMBER OF HOPPING FREQUENCIES
4.3.1. Applicable Standard

According to FCC Part 15.247(a)(1) (iijand KDB 558074 D01 15.247
MEAS GUIDANCE v05r02

4.3.2. Conformance Limit

Frequency hopping systems operating in the 2400-2483.5MHz band shall use
at least 15 channels.

4.3.3. Test Configuration

Test according to clause 6.1 radio frequency test setup 1

4.3.4. Test Procedure

B According to FCC Part15.247(a)(1)(iii)

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = the frequency band of operation (2400-2483.5MH2z)

RBW = 100KHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. It may prove necessary to break the span up to sections, in
order to clearly show all of the hopping frequencies.
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Test Results:

Modulation | Hopping Channel Quantity of Quantity of Hopping
Mode Frequency Hopping Channel Channel limit
Range
GFSK 2402-2480 79 >15
8DPSK 2402-2480 79 >15

Through Pre-scan, find the DH5 of data type is the worst case of GFSK modulation
type, 3-DH5 of data type is the worst case of 8DPSK modulation type.[JOnly the
worst case is recorded in the report.
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Number Of Hopping Frequencies
GFSK Modulation
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Test Model
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( . LEPONT Report No. LP23080282C01-08
4.4 AVERAGE TIME OF OCCUPANCY (DWELL TIME)

4.4.1. Applicable Standard

According to FCC Part 15.247(a)(1)(iii) and KDB 558074 D01 15.247
MEAS GUIDANCE v05r02

4.4.2. Conformance Limit

For frequency hopping systems operating in the 2400-2483.5MHz band, the average time
of occupancy on any channel shall not be greater than 0.4s within a period of 0.4s
multiplied by the number of hopping channels employed.

4.4.3. Test Configuration

Test according to clause 6.1 radio frequency test setup 1

4.4.4. Test Procedure

B According to FCC Partl15.247(a)(1)(iii)

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = zero span, centered on a hopping channel

RBW =1 MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value

varies with different modes of operation (e.g., data rate, modulation format, etc.),

repeat this test for each variation. The limit is specified in one of the subparagraphs of this
Section.
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Test Results:

Mode Dwell time (ms) Limit Conclusion
GFSK DH1 186.44 <400ms PASS
GFSK DH3 282.82 <400ms PASS
GFSK DH5 335.21 <400ms PASS

8-DPSK 3DH1 153.60 <400ms PASS
8-DPSK 3DH3 284.80 <400ms PASS
8-DPSK 3DH5 316.60 <400ms PASS

Remark:

GFSK DH1 : 50hop/5s * 0.4 * 79 * 0.59ms = 186.44
GFSK DH3 : 25hop/5s * 0.4 * 79 * 1.79ms= 282.82
GSFK DH5 : 17hop/5s * 0.4 * 79 *3.12ms = 335.21
8-DPSK 3DH1 : 50hop/5s * 0.4 * 79 *0.48ms = 153.60
8-DPSK 3DH3: 25hop/5s * 0.4 * 79 *1.78ms =284.80
8-DPSK 3DH5 : 17hop/5s * 0.4 * 79 *2.97ms = 316.60
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Average Time Of Occupancy (Dwell Time)

Test Model
GFSK DH1
i Agilent

Ref 10 dBm
Peak

Log

10

dB/

Center 2.441 GHz
Res BW 1 MHz

Agilent

Ref 10 dBm
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10

dB/
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Report No. LP23080282C01-08

H Freg/Channel

Center Freq
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Stop Freq
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CF Step
1.00000000 MHz
Auto Mar
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0.00000000 Hz
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2.44100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Mar

Freq Offset
0.00000000 Hz
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Average Time Of Occupancy (Dwell Time)
Test Model
GFSK DH3

i Agilent H Freg/Channel
Mkrl 1.325s
Ref 10 dBm -0.422 dBm
Peak
Log
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2.44100000 GHz
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Center Freq
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Average Time Of Occupancy (Dwell Time)
Test Model

GFSK DH5
i Agilent

Ref 10 dBm
Peak

Log
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dB/
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Average Time Of Occupancy (Dwell Time)

Test Model
8DPSK 3DH1
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Mkrl 562.5ms
Ref 10 dBm Atten 20 dB -1.887 dBm
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Average Time Of Occupancy (Dwell Time)

Test Model
8DPSK 3DH3
ataglent H Freg/Channel
Mkrl 212.5ms
Ref 10 dBm Atten 20 dB -1.889 dBm
P Center Freq
eak

Log
10
dB/ Start Freq

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Ma

Freq Offset
0.00000000 Hz

Center 2.441 GHz Span 0 Hz
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VBW 1 MHz
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Average Time Of Occupancy (Dwell Time)

Test Model

8DPSK 3DH5

i Agilent

Ref 10 dBm
Peak

Log
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dB/

Center 2441 GHz
Res BW1 MHz

Ref 10 dBm
Peak

Log
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dB/
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Res BW1 MHz
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MAXIMUM PEAK CONDUCTED OUTPUT POWER

4.5.1. Applicable Standard

According to FCC Part 15.247(b)(1) and KDB 558074 D01 15.247
MEAS GUIDANCE v05r02

4.5.2. Conformance Limit

The max For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels: 1 watt. For all other frequency
hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

4.5.3. Test Configuration

Test according to clause 6.1 radio frequency test setup 1

45.4. Test Procedure

B According to FCC Part15.247(b)(1)

As an alternative to a peak power measurement, compliance with the limit can be based on
a measurement of the maximum conducted output power.

Use the following spectrum analyzer settings:

Set Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
(about 10MHz)

Set RBW > the 20 dB bandwidth of the emission being measured (about 3MHz)

Set VBW > RBW

Set Sweep = auto

Set Detector function = peak

Set Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the peak of
the emission to determine the peak amplitude level.
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Test Results
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Operation | Channel Channel Measurement Limit
Mode Number Frequency Level (dBm) | Verdict
(MH2z) (dBm)
1 2402 -3.973 30 PASS
GFSK 40 2441 -3.698 30 PASS
79 2480 -3.729 30 PASS
1 2402 -4.486 30 PASS
8DPSK 40 2441 -4.277 30 PASS
79 2480 -4.165 30 PASS
Note: N/A
Through Pre-scan, find the DH5 of data type is the worst case of GFSK modulation
type, 3-DH5 of data type is the worst case of 8DPSK modulation type. Only the
worst case is recorded in the report.
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Spectrum |
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Maximum Peak Conducted Output Power
Test Model

Channel 79: 2480MHz GFSK
Spectrum I

| v I
Ref Level 20.00 dBm Offset 2.14 dB & RBW 2 MHz

ALt 30de SWT 1.9 ps @ VBW 10 MHz  Mode Auto FFT
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Maximum Peak Conducted Output Power

Test Model
Channel 1: 2402MHz 8DPSK
Spectrum | |I:Iv:l:t|
Ref Level 20.00 dBm Offset 2.10 dB & RBW 2 MHz
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Maximum Peak Conducted Output Power

Test Model

Channel 79: 2480MHz

Spectrum

8DPSK
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Ref Level 20.00 dBm
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4.6. RADIATED SPURIOUS EMISSION

4.6.1. Applicable Standard

Report No. LP23080282C01-08
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According to FCC Part 15.247(d) and 15.209 and KDB 558074 D01
15.247 MEAS GUIDANCE v05r02

4.6.2. Conformance Limit

According to FCC Part 15.247(d): radiated emissions which fall in the restricted bands, as
defined in 815.205(a), must also comply with the radiated emission limits specified in

§15.209(a) (see §15.205(c)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.5252 2483.5-2500 17.7-21.4
5
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41

According to FCC Partl15.205, the level of any transmitter spurious emission in Restricted
bands shall not exceed the level of the emission specified in the following table

Restricted Field Strength (uV/m) | Field Strength Measurement
Frequency(MHz) (dBpV/m) Distance
0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 24000/F(KHz) 20 log (uV/m) 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

4.6.3. Test Configuration

Test according to clause 6.2 radio frequency test setup 2
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4.6.4. Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section
15.205. It must be performed with the highest gain of each type of antenna proposed for use with the
EUT. Use the following spectrum analyzer settings:

For Above 1GHz:

The EUT was placed on a turn table which is 1.5m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW =1 MHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 1GHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 100 kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 30MHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 9kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 150KHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 200Hz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting
the measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required for
this test, in order to provide the measuring system with sufficient sensitivity. Allow the trace to stabilize.
The peak reading of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain,
etc., is the peak field strength, which must comply with the limit specified in Section 15.35(b). Submit
this data.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the
hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further
adjusted by a “duty cycle correction factor”, derived from 20log(dwell time/100 ms), in an effort to
demonstrate compliance with the 15.209 limit. Submit this data.
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Repeat above procedures until all frequency measured was complete.
Test Results:

B Spurious Emission below 30MHz (9KHz to 30MH2z)

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the
permissible

limit has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor

Dongguan Lepont Testing Service Co.,Ltd.
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B Spurious Emission Above 1GHz (1GHz to 25GHz)
Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result(GFSK ,8DPSK) was

report as below:

Report No. LP23080282C01-08

page 45 of 61

Worse case mode: GFSK(DH5) Test channel: Lowest
Meter Emission Detecto | Ant.
Frequency | Reading | Factor Level Limits Over | rType | Pol.
(dBuV/m | (dBuV/m H/V
(MHz) (dBuV) | (dB) ) ) (dB)
4804 50.69 -4.11 46.58 074 -27.42 | Peak H
7206 48.89 1.51 50.40 74 -23.60 | Peak H
4804 51.75 -4.11 47.64 74 -26.36 | Peak V
7206 49.94 1.51 51.45 74 -22.55 Peak \%
Worse case mode: GFSK(DH5) Test channel: Middle
Meter Emission Detecto | Ant.
Frequency | Reading | Factor Level Limits Over | rType [ Pol.
(dBuV/m | (dBuV/m H/V
(MHz) | (dBpV) | (dB) ) ) (dB)
4882 49.80 -4.04 45.76 74 -28.24 | peak H
7323 49.60 1.57 51.17 74 -22.83 peak H
4882 49.16 -4.04 45.12 74 -28.88 | peak Vv
7323 48.97 1.57 50.54 74 -23.46 peak \%
Worse case mode: GFSK(DH5) Test channel: Highest
Meter Emission Detecto | Ant.
Frequency | Reading | Factor Level Limits Over | rType [ Pol.
(dBuV/m | (dBuV/m H/V
(MHz) | (dBpV) | (dB) ) ) (dB)
4960 53.04 -4.33 48.71 74 -25.29 | Peak H
7440 50.58 1.01 51.59 74 -22.41 Peak H
4960 52.35 -4.33 48.02 74 -25.98 | Peak Vv
7440 49.47 1.01 50.48 74 -23.52 Peak \Y
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Worse case mode: 8DPSKDH5) Test channel: Lowest
Meter Emission Ant.
Frequency | Reading | Factor | Level Limits Over Pol.
(dBpuV/m | (dBpV/m Detecto | H/V
(MHz) | (dBuV) | (dB) ) ) (dB) r Type
4804 61.03 -4.03 57.00 74 -17.00 | peak H
4804 50.45 -4.03 46.42 54 -7.58 AVG H
7206 53.06 1.66 54.72 74 -19.28 | peak H
7206 40.04 1.66 41.70 54 -12.30 | AVG H
4804 60.36 -4.12 56.24 74 -17.76 | peak Vv
4804 50.01 -4.12 45.89 54 -8.11 AVG Vv
7206 49.11 1.46 50.57 74 -23.43 | peak \%
7206 39.86 1.46 38.40 54 -15.60 | AVG Vv
Worse case mode: 8DPSKDHD5) Test channel: Middle
Meter Emission Ant.
Frequency | Reading | Factor | Level Limits Over Pol.
(dBpV/m | (dBuV/m Detecto | H/V
(MHz) (dBuV) | (dB) ) ) (dB) r Type
4882 61.39 -4.26 57.13 74 -16.87 | peak H
4882 49.77 -4.26 45.51 54 -8.49 AVG H
7323 53.11 1.18 54.29 74 -19.71 | peak H
7323 42.01 1.18 43.19 54 -10.81 | AVG H
4882 60.96 -4.26 56.70 74 -17.30 | peak Vv
4882 46.79 -4.26 42.53 54 -11.47 | AVG Vv
7323 51.33 1.18 52.51 74 -21.49 | peak V
7323 39.66 1.18 40.84 54 -13.16 | AVG Vv
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Worse case mode: 8DPSKDH5) Test channel: Highest
Meter Emission Ant.
Frequency | Reading | Factor | Level Limits Over Pol.
(dBpV/m | (dBuV/m Detecto | H/V
(MHz) (dBuV) | (dB) ) ) (dB) r Type
4960 61.39 -4.26 57.13 74 -16.87 | peak H
4960 49.77 -4.26 45.51 54 -8.49 AVG H
7440 53.11 1.18 54.29 74 -19.71 | peak H
7440 42.01 1.18 43.19 54 -10.81 [ AVG H
4960 59.99 -4.03 55.96 74 -18.04 | peak Vv
4960 42.86 -4.03 38.83 54 -15.17 | AVG \%
7440 48.69 1.66 50.35 74 -23.65 | peak Vv
7440 36.40 1.66 38.06 54 -15.94 | AVG Vv
Remark:

B The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier.
The basic equation with a sample calculation is as follows:
Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

B Scan from 9kHz to 25GHz, the disturbance above 10GHz and below 30MHz was very low. As
shown in this section, for  frequencies above 1GHz, the field strength limits are based on
average limits. However, the peak field strength of any emission shall not exceed the
maximum permitted average limits specified above by more than 20 dB under any condition of
modulation. So, only the peak measurements were shown in the report.
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B Spurious Emission in Restricted Band 2300-2410MHz and 2470-2500MHz
Bluetooth (GFSK, pi/4-DQPSK, 8DPSK, Hopping) mode have been tested, and the worst result(GFSK)
was report as below:

Test mode: 8DPSK |2402MHz |Testchannel: |Lowest Polarization Horizontal |

LG WO UL W et e mw w w

120

110

90

FCC PART 151 PEAK

70

FCC PART h%'ni AV

50

30

10

2300 2310, 2330. 2350, 2370, 2390, 2410
Frequency (MHz)

Ant Cable Emp Emission

Freq. Factor Loss Factor Reading Level Limics Margin Remark

MHz) (dB/m) (dB) (dB) {dBuV) (dBuV/m (dBuV/m)
1 2375.02 27.64 §.60 34.59 34.40 34.05 74.0( 39.95 Peak
2 2390.00 27.64 6.62 34.862 33:15 32.79 74.00 41.21 Peak
3 2400.00 27.61 6.62 34.64 39.74 39.33 74.01 34.67 Peak
4 2402.08 27.61 6.62 34,64 93.08 92.67 74,00 -18.67 Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Amp Factor + Reading
2. The emission levels that are 20dB below the cfficial
limit are not reported.
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Test mode: 8DPSK |2402MHz Test channel: Lowest Polarization Vertical

12{]LU¥'EI uou v A e W W BT
110
4
90

FCC PART 15| PEAK

70
FCCP&HTLS AV

50
i 2
MMWMWMMWW

30

10

0

2300 2310. 2330, 2350, 2370. 2390. 2410
Frequency (MHz)

Ant Cable Arp Emission

Ireq. Factor Loss Factor Reading Level Limics Margin Remark

(MHz) (dB/m) (dB) (dB) (dBu¥) {(dBuV/m) (dBuV/m) (dB)
1 27.64 6.€0 34.58 35.7¢ 35.41 74.00 8.59 Peak
2 27.64 .62 34.82 34.19 33.83 74.00 40.17 Peak
3 27.€1 6.62 34.84 47.95% 47.54 74.00 28.4¢ Peak
4 27.61 §.62 34,84 98.50 3g.09 74.00 -24.08 Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Amp Factor + Reading.
2. The emission levels that are 20dB below the official

limit are not reported.
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Test mode: 8DPSK | 2480MHz

Test channel:

Highest | Polarization Horizontal

g e n

120

110

90

FCC PART 15C PEAK

70

FCC PART 15C AV

¥
50

P

30

10

Cad

el S AT SN S

2475 2478, 24B0. 2482

2484,

2486. 2488, 2490.
Frequency (MHz)

2492, 2494, 2496. 2498. 2500

Ant. Cable 2Amp Emission
Freq. Factor Loss Factor Reading Level Limics Margin Renmark
(MHZ) (dB/m) (dB) (dB) (dBuV) (dBuv/m) (dBuV/m) (dB)
1 2479.80 27.58 6.71 35.1 104.38 103.5¢ 74.00 -29.58 Peak
2 2483.50 27.58 €.71 35.11 40,89 39.87 74.00 34.13 Peak
3 2484.00 27.58 §.71 35.11 43.2 42.39 74.00 31.81 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Amp Facteor + Reading.
2. The emission levels that are 20 below the official
limit are not reported.
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Test mode: 8DPSK | 2480MHz

Test channel:

Highest

Polarization Vertical

LEVEI juDu vy

120

110

a0

FCC PART 15C PEAK

70

FCC PART 15C AV

" ‘u‘w

30

10

(e8]

"2

2475 2478, 2480.

2482,

2484, 2486,

2488,

2490.

Frequency (MHz)

2492, 2494, 2496. 2498. 2500

Ant Cable Anp Emission

Freq Factor Loss Factor Reading Level Limics Margin Remark

(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2479.80 27.58 68.71 35.11 96.62 85.80 74.00 -21.80 Peak
2 2483.50 27.58 6.71 35.11 35.21 34.39 74.00 39.¢61 Peak
3 2484.00 27.58 8§.71 35.11 37.1¢6 36.34 74.00 37.866 Peak

Remarks: 1. Emxission Level= Antenna Factor + Cable Loss - Amp Factor + Reading.
2. The emission levels that are 20dB below the ocfficial

limit are not reported.
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Test mode
2402MHz | Test channel: Lowest | Polarization Horizontal
: GFSK(DH5)
Hopping on
120 =Ty
110
a0
FCC PART 15 PEAK
70
FCC PART 15C AV
50
1
2
30
10
02300 2310. 2330. 2350, 2370. 2390. 2410
Frequency (MHz)
Ant Cable Anp Emissicn
Freq. Factor Loss Factor Reading Level Linmits Margin Remark
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2 .54 34.60 41.32 41.02 74.00 32.98 Peak
2 2 .62 34.62 33.04 32.88 74.00 41.32 Peak
3 2 .82 34.64 40.04 39.863 74.00 34.37 Peak
- 2409 .64 34.64 95.80 95.20 74.00 -21.20 Peak
Remarks: l]= Antenna Factor + Cable Loss - Amp Factor + Reading
evels that are 20dB below the ocfficial
reported.

page 52 of 61
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Test mode
2402MHz Test channel: Lowest Polarization vertical
: GFSK(DH5)
Hopping on
120 - -
110

90

FCC PART 15€ PEAK

70

FCC PART 15

o
L'
-

50

30

10

1

ML R 8 B T N

2300 2310.

2330.

2350.
Frequency (MHz)

2370.

2390. 2410

Ant

Freq Fact

MHz)  (dB/

1 2341.80 27.70
2 2390.00 27.¢
3 2400.00 27.81
< 2407.25 27.61

e Anmp
Factor
(dB)
34.59
34.62
34.¢64
34,684

1. Emission Levels=
. The emissicn le

limit are not reported.

vels that are 20dB below the

Emission
Reading Level Limics Margin Remark
{(dBuV) (dBuV/m) (dB)
45.04 44.71 74.00 29.29 Peak
35.46 35.10 74.00 38.90 Peak
48.79 48, 3¢ 74.00 27.62 Peak
99,93 99.54 74.00 -25.54 Peak
Antenna Factor + Cable Loss - Amp Factor + Reading
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Test mode: GFSK(DH5)

2480MHz Test channel

Highest

Polarization

vertical

Hopping o

Ty

120

Ty

110

90

FCC PART 15C PEAK

70

FCC PART 15C AV

50

30

10

3

2 A AR R A AL e

t“.24?5

2478.

2486. 2488,
Frequency (MHz)

2480, 2482, 2484,

2490.

2492,

2404,

2496. 2498, 2500

BDa - 3
Remarx

Margin

(dB)

Cakble Amp Emission
Loss Factor Reading Level
(dB) (dB) (dBuv) (dBuV/m)
€.20 27.%58 6.71 35.11 103.79 102.97
3.50 27.58 6.71 35.11 35.99 35.17
1«95 37.58 §.73 85:11 41.94 41.14
. Emission lLevel= Antenna Factor + Cable Loss - Amp
. The emission levels that are 204B below the offici

limit are not reported.
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Test mode: GFSK(DH5) | 2480MHz Test channel: Highest Polarization Horizontal

Hopping on

TZU

110

a0

FCC PART 15C PEAK

70

FCC PART 15C AV

50

0 TRV TN SPNE W TV NS ST ST o

30

10

2475 2478, 2480, 2482, 2484, 2486, 2488, 2490. 2492, 2494, 2496. 2498, 2500
Frequency (MHz)

Cable Amp Emission
Loss Factor Reading Level Margin Remark
(dB) (dB) (dBuv) (dBuV/m) (dB)
1 €.71 35.12 99,86 99,04 74.00 -25.04 Peak
2 6.71 35.11 36.30 35.48 74.00 38.52 Peak
3 .71 35.11 39.17 38.3% 74.00 35.85 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Amp Factor + Reading
2. The emission levels that are 204B below the official
limit are not reported
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B Spurious Emission below 1GHz (30MHz to 1GHz)
Only the worst case is recorded in the report.:

Report No. LP23080282C01-08
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Test mode:

Transmitting

Vertical

80.0  dBuV/m

60

50

40

FCE part 156 3M Radiation

4
Juw‘_\ﬂtﬂ

gt
iy LW MW.MH’“NWW g

a0.000 40 50 G0 70 BO [MHz) ann 400 500 GO0 FOO Tn0o.oon
No. Frequency | Reading |Antenna| Cable Result Limit Margin Detector
(MHz) (dBuVim) | (dB/m) (dB) (dBuv/m) |(dBuV/m) (dB)
1 35.7490 12.79 12.71 1.3 26.80 40.00 -13.20 QP
2 63.7588 22.68 11.85 1.57 36.10 40.00 -3.90 QP
3 73.8756 25.34 8.96 1.7 36.00 40.00 -4.00 QP
4 86.2001 22.27 9.41 1.92 33.60 40.00 -6.40 QP
5 117.7724 15.98 11.68 2.14 29.80 43.50 -13.70 QP
6 153.2004 15.68 863 249 26.80 43.50 -16.70 QP
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Test mode: Transmitting HorizontalO
800 dBuV/m

7o

(1]

50 FoC part 1568 3M Radiation

[ I Maigin -6
40 T \Mr
W
| MMW
a0 S
Ry A w%\\ o o
. “higu
10
oo
30.000 40 a0 G0 70 80 [MHz) 300 400 500 GOD FO0O 1000000

No Frequency| Reading |[Antenna| Cable Result Limit Margin Detector

~ | (MHZz) (dBuV/m) | (dB/m) (dB) (dBuv/m) |{dBuV/m) (dB)
1 46.5030 6.42 14.4 1.48 22.30 40.00 -17.70 QP
2 72.3376 13.48 945 1.67 24.60 40.00 -15.40 QP
3 99 8777 8.86 12.67 2.07 23.60 43.50 -19.90 QP
4 121.1231 13.27 11.25 2.18 26.70 43.50 -16.80 QP
5 178.7584 9.57 10.07 2.66 22.30 43.50 -21.20 QP
6 219.8449 10.70 11.9 3 25.60 46.00 -20.40 QP
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4.7. CONDUCTED EMISSION TEST

4.7.1. Applicable Standard

According to FCC Part 15.207(a)

4.7.2.Conformance Limit

Report No. LP23080282C01-08
page 58 of 61

Conducted Emission Limit

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the
range of 0.15 to 0.50MHz.

Remark: Test results were obtained from the following equation:

Measurement (dBuV) = LISN Factor (dB) + Cable Loss (dB) + Reading (dBuV)
Margin (dB) = Measurement (dBpV) - Limit (dBpV)

4.7.3. Test Configuration

Test according to clause 6.3 conducted emission test setup

4.7.4. Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.
Maximum procedure was performed on the highest emissions to ensure EUT compliance.
Repeat above procedures until all frequency measured were complete.
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Test Results :

Report No. LP23080282C01-08
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M/N WS-589

Test Mode Charging

Test Phase Power Line; Live

Test Voltage DC 5V From Adapter Input AC 120V/60Hz (worse data)

Temperature (°C): | 24 Relative Humidity (%): | 52 | Atmospheric Pressure(kPa) : | 101.7
800  dBuV
J0
\ FCC part 158 Conduction[0F)
&0
il |
—— CC part 158 [Conduction(AVG
50 . =
A abed p |
P \
w [ /' drﬁ! i ’ﬁjc i “\
i ¢
Al Py
1 / ?J = [ .M “’P\" WM % IM’ J’“‘u,lv. \
(U L . MAM‘NM M  lpeak
I |"\ ) o 1, IJ"II\I}' i "’“ '&MM“‘"““W -'”“ﬂt oy
N bt Y
J‘“ lU'h-" o 1'""“"‘“‘“\\‘( -.s.,.m"“'“"lu'lm
10
0o
0.150 0.5 [MHz) 5 30.000
Frequency Reading | Lisnflsn Cab_L Result Limit Margin
No (MHz) (dBuv) (dB) (dB) @Buv) | dBuv (dg) | Detecter| Remark
1 0.1948| 3577 56 023 4560 6383 | 1823 | QP
2 0.1948| 3141 96 023 4124 5383 | -1259 | AVG
3 02625 3177 56 0.23 4160 6135 | 1975 | QP
a 02625 2219 96 023 3202 5135 | -19.33 | AVG
5 0.2938| 3546 96 0.24 4530 6041 | 1511 | QP
6 02038| 3549 96 0.24 4533 5041 | 508 | AVG
7 0.3930| 3377 0,59 0.24 4360 5800 | -14.40 | QP
8 0.3930| 2644 0,59 0.24 3627 4800 | 1173 | AVG
5 0.4874| 3249 957 0.24 2230 5621 | 1391 | QP
10 04874| 3213 957 024 4194 1621 | 427 | AVG
11 06808| 2864 055 0.23 3842 1600 | 758 | AVG
12 0.8068| 3584 953 023 2560 56.00 | -10.40 | QP

Remarks: 1. Result=Reading+Lisn+Cab_L2. If the average limit is met when using a quasi-peak detector.(the
EUT shall be deemed to meet both limits and measurementOwith average detctor is unnecessary.
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M/N WS-589

Test Mode Charging

Test Phase Power Line; Neutral

Test Voltage DC 5V From Adapter Input AC 120V/60Hz (worse data)

Relal

Temperature (°C): | 24 tive Humidity (%): | 52 | Atmospheric Pressure(kPa) : | 101.7
800 dBuV
0
\ FCC pait 158 Conduction[QP)
&0 |
50 T — CC part 158 Conduction[AVG
} 1~ |
oV A i ,g;\\ WPl
j- wd
f\ | il b "mww*\m H /oy
™ ! W’A‘H’#‘ Wi ) W
30 J | . | peak
[ A il ||J wu}wj
A [ l)l\ I ,*i'k]ql ‘ ( [||1 ” WMNWM,WMM‘“"' ,_,-,fmgﬂ_ﬁ‘ ol
20 kY : mﬁ'” i -'uui -r\ \| | } il k
atlah | | A IIIJJ .'I||. Wi i .llq'].'.ff.ﬂt"ﬂ"l"'l\.n'\nraw.\...-u-l'\-rw\d' "
10
0o
0150 0.5 [MHz) 5 30.000
Frequency Reading | Lisnflsn Cab_L Result Limit Margin
No. | (hiHz) @Buv) | (dB) (dB) @BuV) | dBuv | (dB) |Detecter| Remar
1 01948 3577 956 023 4560 | 6383 | -1823 | ap
2 0.1949] 3166 96 023 4149 5383 | 12034 | AVG
3 02938| 3376 96 024 4360 | 6042z | 1682 | ap
a 02938| 3306 96 024 4380 5042 | 662 | AVG
5 0.3885| 3077 .50 024 4060 5810 | -1750 | ap
6 0.3885| 2573 9.5 024 3556 | 4810 | 1254 | AVG
7 04873] 3001 957 024 3982 | 4621 | 639 | AVG
8 04919| 2979 9567 024 3960 5614 | 1654 | QP
5 06807| 2662 9.55 023 3640 | 4600 | 960 | AVG
10 06854| 2953 .54 023 3930 5600 | 1670 | ap
11 07790| 1807 653 023 2873 | 4600 | 1727 | AVG
12 07933| 3054 653 023 4030 5600 | 1570 | QP

Remarks: 1. Result=Reading+Lisn+Cab_LO2. If the average limit is met when using a quasi-peak detector.the
EUT shall be deemed to meet both limits and measurementOwith average detctor is unnecessary.
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4.8. ANTENNA APPLICATION

4.8.1. Antenna Requirement
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Standard Requirement

An intentional radiator shall be

FCC CRF Part 15.203
815.217, §15.219, or §15.221.

exceeded.

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,

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

designed to ensure that no

Further, this requirement

For intentional device, according to FCC 47 CFR Section 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. And according to FCC 47 CFR Section 15.247 (b), if

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 6dBi.

4.8.2. Result

PASS.

The EUT has 1 antenna: PCB antenna the gain is -0.58 dBi;

X Antenna use a permanently attached antenna which is not replaceable. Note:
] Not using a standard antenna jack or electrical connector for antenna

replacement
] The antenna has to be professionally installed
installation)

(please provide method of

which in accordance to section 15.203, please refer to the internal photos.

Note:

which in accordance to section 15.203, please refer to the internal photos.
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