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Applicant Laiwin International Trading Co.,Ltd
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EUT Rated Voltage |DC 5V (Power by USB) or DC 3.63V (Power by Battery)

EUT Test Voltage DC 5V (Power by USB)
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Applicable Standard |FCC CFR Title 47 Part 15 Subpart C

ANSI C63.4: 2014, ANSI C63.10: 2013
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1.

1.1.

GENERAL INFORMATION
EUT Description
Product Name Bluetooth Speaker
Trade Name Qgg
Model No. LWB0502A
FCC ID. 2ASEB-LWB0502A

Frequency Range

2402 — 2480MHz

Channel Number

79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type

PCB Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Non-shielded, Im

USB Cable MFR: Fullglory, M/N: FAAF-MAAM10-A03Q
Non-shielded, Im
Audio Cable MFR: Fullglory, M/N: FAAF-A447N

Antenna List

No.|[Manufacturer

Part No.

Antenna Type

Peak Gain

Co., Ltd.

1 |FAE Electronics Shenzhen LWBO0502A

PCB Antenna

0dBi for 2.4 GHz

Note: The antenna of EUT conforms to FCC 15.203.
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Center Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

1. The EUT is a Bluetooth Speaker with built-in Bluetooth V2.1+EDR transceiver, this report for Bluetooth
V2.1+EDR.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of transmitter with
Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform
the test.

4. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is shown in
the report.

5. The test mode is based on the Bluetooth technology, while testing 1Mbps, 2Mbps and 3Mbps, the worst
case is 1Mbps and 3Mbps, and only worse case data is recorded in this report.

6. The EUT employs Adaptive Frequency Hopping (AFH) which identifies sources of interference namely
devices operating in 802.11 WLAN and excludes them from the list of available channels. The process of

re-mapping reduces the number of test channels from 79 channels to a minimum number of 20 channels.

Test Mode Mode 1: Transmit - 1Mbps

Mode 2: Transmit - 3Mbps
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1.2. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord
1 |Notebook PC DELL P62G 416FJC2 N/A

2 |Test Fixture SLAB CP2102 USB to TTL N/A N/A

Signal Cable Type Signal cable Description

A |Signal Cable Non-shielded, 0.2m

B |USB Cable Non-shielded, 1m

C |Audio Cable Shielded, 1m

D |USB Cable Shielded, 1.8m

E |USB Cable Non-shielded, 1m

1.3. Configuration of Tested System

I
{ MNoteboolk PC
B {1

I—I}—

Tezt Fixture

(2

A

1.4. EUT Exercise Software

Setup the EUT as shown in Section 1.3.
Execute software “BT FCC Tool v2.2.1” on the Notebook PC .
Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

wok wh =

Verify that the EUT works properly.
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1.5.

Test Facility

Ambient conditions in the laboratory:

Performed Item Items Required Actual
Temperature (°C) 10~40 °C 24.1 °C
Conducted Emission .
Humidity (%RH) 10~90 % 65.6 %
Temperature (°C) 10~40 °C 21.5°C
Radiated Emission —
Humidity (%RH) 10~90 % 68.4 %
Temperature (°C) 10~40 °C 22 °C
Conductive —
Humidity (%RH) 10~90 % 55 %
USA ¢ FCC Registration Number: TW0023
Canada : IC Registration Number: 25880
Site Description Accredited by TAF

Test Laboratory
Address

Phone number
Fax number
Email address
Website

Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd
No.159, Sec. 2, Wenhua 1st Rd., Linkou Dist.,
New Taipei City 24457, Taiwan, R.O.C.
886-2-2602-7968

866-2-2602-3286

info.tw(@dekra.com

http://www.dekra.com.tw
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1.

6.

List of Test Equipment

For Conduction measurements /ASR1

Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data

X |EMI Test Receiver R&S ESR7 101601 2020.05.28 |2021.05.27
X |Two-Line V-Network [R&S ENV216 101306 2020.03.25 (2021.03.24
X [Two-Line V-Network |[R&S ENV216 101307 2020.04.17 (2021.04.16
X |Coaxial Cable DEKRA RG400 BNC RFO001 2020.05.24 |2021.05.23

Note:

1.  All equipments are calibrated every one year.

2. The test instruments marked with “X” are used to measure the final test results.

3. Test Software version : DEKRA Testing System V2.0

For Conducted measurements /ASR2

Equipment Manufacturer Model No. Serial No. Cali. Data [Due. Data

X |Spectrum Analyzer  [R&S FSV30 103466 2019.12.16 |2020.12.15
X |Spectrum Analyzer Agilent NO9010A MY55150401 {2020.09.15 [2021.09.14
X (SII,’;‘Xr)“m Analyzer g o vsight N9030B MY 56320509 [2020.08.10 [2021.08.09
X |Peak Power Analyzer [KEYSIGHT 8900B MY51000539 |2020.05.13 |2021.05.12
X [Power Sensor KEYSIGHT N1923A MY 59240002 |2020.05.22 |12021.05.21
X [Power Sensor KEYSIGHT N1923A MY59240003 |2020.05.22 |12021.05.21

Note:

1. All equipments are calibrated every one year.

2. The test instruments marked with “X”* are used to measure the final test results.

3. Test Software version : DEKRA Conduction Test System V9.0.5
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For Radiated measurements /ACB1

Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data
X [Loop Antenna AMETEK HLAG6121 49611 2020.03.16 (2021.03.15
X |[Bi-Log Antenna SCHWARZBECK |VULB9168 9168-953 2020.01.03 [2021.01.02
X |Horn Antenna ETS-Lindgren 3117 00201366 2020.09.21 {2021.09.20
X [Horn Antenna Com-Power AH-840 101087 2020.06.08 {2021.06.07
X [Pre-Amplifier EMCI EMC001330 980316 2020.06.23 [2021.06.22
X |Pre-Amplifier EMCI EMCO051835SE 980311 2020.06.23 [2021.06.22
X [Pre-Amplifier EMCI EMCO05820SE 980308 2020.09.18 [2021.09.17
X [Pre-Amplifier EMCI EMC184045SE 980314 2020.06.10 [2021.06.09
X |Filter MICRO TRONICS |BRM50702 G251 2020.09.17 |2021.09.16
Filter MICRO TRONICS |BRM50716 G188 2020.09.17 |2021.09.16
X |EMI Test Receiver R&S ESR7 101602 2019.12.16 |12020.12.15
X |Spectrum Analyzer R&S FSV40 101148 2020.03.16 |2021.03.15
X |Coaxial Cable SUHNER SUCOFLEX 106 [RF002 2020.07.03 (2021.07.02
X |Mircoflex Cable HUBER SUHNER |SUCOFLEX 102 [MY3381/2 2020.06.10 [2021.06.09
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X”* are used to measure the final test results.
3. Test Software version : DEKRA Testing System V2.0.
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1.7.

Uncertainty

Uncertainties have been calculated according to the DEKRA internal document, and is described

in each test chapter of this report.

The reported expanded uncertainties are based on a standard uncertainty multiplied by a coverage

factor of k=2, providing a level of confidence of approximately 95%.

Measurement uncertainties evaluated for each testing system and associated connections are

given here to provide the system information for reference. Compliance determinations do not

take into account measurement uncertainties for each testing system, but are based on the results

of the compliance measurement.

Test item Uncertainty
Conducted Emission +3.42 dB
Peak Power Output +0.91 dB
Under 1GHz Above 1GHz
Radiated Emission
+4.06 dB +3.73 dB
RF Antenna Conducted Test +2.53 dB
Under 1GHz Above 1GHz
Band Edge
+4.06 dB +3.73 dB
Channel Number N/A
Channel Separation +682.83 Hz
Dwell Time +2.31 ms
Occupied Bandwidth +682.83 Hz
Duty Cycle +2.31 ms
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

EUT |
ooo Load N
- ] o L{ Nl
LISN© /@ LISN

/. ///////</ 4 A
LISN
Ground Plane

2.2. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.
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2.3.

Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a 50ohm
/50uH coupling impedance with 50ohm termination. (Please refer to the block diagram of the test
setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be changed
according to ANSI C63.4: 2014 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT setup and the test procedure are according to ANSI C63.4, 2014 to comply with the
requirements of FCC 47CFR Subpart C.
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2.4. Test Result of Conducted Emission
Product Bluetooth Speaker
Test Item Conducted Emission Test
Power Line L1
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date 2020/11/18
(dBu¥] CISPR 22 | EN55032 { CNS 13438 } VCCI Class B
a0
80
0
60 \ [
1
50 [
0| 2
30[+ |
20
10
0
150k it 10M 30M
Frequency[Hz)
No | Frequency Emission Limit Margin  Reading Level|Correct Factor| Detector
(MHz) Level (dBuV) (dB) (dBuV) (dB) Type
(dBuV)
1 0.156 47.22 65.66 -18.44 37.57 9.66 QP
2 0.156 29.87 55.66 -25.79 20.21 9.66 AV
3 0.474 38.41 56.44 -18.02 28.75 9.66 QP
4 0.474 27.23 46.44 -19.21 17.57 9.66 AV
5 0.484 37.49 56.28 -18.79 27.83 9.66 QP
6 0.484 27.38 46.28 -18.90 17.71 9.66 AV
7 2.652 36.89 56.00 -19.11 27.15 9.73 QP
*8 2.652 31.02 46.00 -14.98 21.29 9.73 AV
9 10.248 29.95 60.00 -30.05 20.06 9.89 QP
10 10.248 24.57 50.00 -25.43 14.67 9.89 AV
11 21.828 28.79 60.00 -31.21 18.82 9.97 QP
12 21.828 23.00 50.00 -27.00 13.04 9.97 AV
Note:

1. All Reading Levels are Quasi-Peak and average value.

2. “* “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product Bluetooth Speaker
Test Item Conducted Emission Test
Power Line N
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date 2020/11/18
(dBu¥] CISPR 22 | EN55032 { CNS 13438 } VCCI Class B
90
80
70
60 \ [
1
50 \ |
40:1 i 5
30+ : 'i
20 313
10
1]
150k ™ 10M J0M
Frequency[Hz)
No | Frequency Emission Limit Margin  Reading Level|Correct Factor| Detector
(MHz) Level (dBuV) (dB) (dBuV) (dB) Type
(dBuV)
1 0.156 47.16 65.69 -18.53 37.49 9.67 QP
2 0.156 30.18 55.69 -25.51 20.51 9.67 AV
3 0.498 35.46 56.03 -20.57 25.79 9.67 QP
4 0.498 27.13 46.03 -18.89 17.46 9.67 AV
5 0.567 36.50 56.00 -19.50 26.83 9.67 QP
6 0.567 26.84 46.00 -19.16 17.17 9.67 AV
7 2.612 35.16 56.00 -20.84 25.42 9.74 QP
*8 2.612 29.32 46.00 -16.68 19.58 9.74 AV
9 9.989 26.92 60.00 -33.08 17.01 9.91 QP
10 9.989 20.82 50.00 -29.18 10.91 9.91 AV
11 22.051 28.58 60.00 -31.42 18.52 10.06 QP
12 22.051 23.12 50.00 -26.88 13.06 10.06 AV
Note:

1. All Reading Levels are Quasi-Peak and average value.

2. “* “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3. Peak Power Output

3.1. Test Setup

EUT RF Cable Power
[l:l] Meter
SMA
Connecter

3.2 Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1
watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

3.3. Test Procedure

Tested according to FHSS test procedure of KDB 558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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34. Test Result of Peak Power Output

Product : Bluetooth Speaker

Test Item : Peak Power Output

Test Mode Mode 1: Transmit - 1Mbps

Test Date : 2020/10/26
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 -2.05 0.125W =20.97dBm Pass
Channel 39 2441.00 -1.64 0.125W =20.97dBm Pass
Channel 78 2480.00 -0.70 0.125W =20.97dBm Pass

Note: For AFH mode using 20 hopping channels,the maximum output power limit is 0.125W.
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Product : Bluetooth Speaker

Test Item : Peak Power Output

Test Mode Mode 2: Transmit - 3Mbps

Test Date : 2020/10/26
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 1.23 0.125W =20.97dBm Pass
Channel 39 2441.00 1.77 0.125W =20.97dBm Pass
Channel 78 2480.00 2.79 0.125W =20.97dBm Pass

Note: For AFH mode using 20 hopping channels,the maximum output power limit is 0.125W.
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4. Radiated Emission

4.1. Test Setup

Radiated Emission Under 30MHz

l¢ — ., 1 |
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antenna and turn table
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| %l [Fully soldered Metal Ground || To Contm“eri
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Radiated Emission Above 1GHz
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The height of board band or
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/_ on the ground plane.
AAAAAAAAAAAAAAAA
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4.2.

Limits

» General Radiated Emission Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits

Frequency Field strength Measurement distance
MHz (meter)
(microvolts/meter)

0.009-0.490 2400/F(kHz) 300

0.490-1.705 24000/F(kHz) 30

1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remarks:

1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.

3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.3.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested compliance to FCC 47CFR 15.247
requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured

emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.
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4.4. Test Result of Radiated Emission

Product : Bluetooth Speaker
Test Item : Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2402MHz)
Test Date : 2020/10/28
Horizontal
Level[dBu¥Y{m) Radiated Emission
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16 26 3G 46 &G 666G 76 B8G 9G 110G 116G 12G 13G 14G 156G 116G 117G 18G 189G 20G 21G 22G 23G 24G 25G

Frequency[Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4804.000 47.02 74.00 -26.98 51.29 -4.27 PK
2 7206.000 44.12 74.00 -29.88 44.80 -0.68 PK
3 9608.000 45.29 74.00 -28.71 43.34 1.95 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m

Average Detector:
-- -- 74.000 54.000
Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor

2. The Duty Cycle is refer to section 11.
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Product
Test Item
Test Mode
Test Date

Vertical

Level[dBu¥Y{m)
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16 26 3G 4G

Bluetooth Speaker

Harmonic Radiated Emission
Mode 1: Transmit - 1Mbps(2402MHz)

2020/10/28

Radiated Emission

5G 6G 7G BG

9G 100G 116G

126G 136G 14G 165G 16G 117G 18G 19G 20G 21G 22G 23G 24G 256G

Frequency[Hz]
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4804.000 46.44 74.00 -27.56 50.71 -4.27 PK
2 7206.000 44.73 74.00 -29.27 45.41 -0.68 PK
*3 9608.000 46.55 74.00 -27.45 44.60 1.95 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement ~ Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2441MHz)
Test Date 2020/10/28
Horizontal
Level[dBu¥Y{m) Radiated Emission
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16 26 3G 46 565G 6G 76 8G 9G

106G 116 126G 13G 14G 156G 116G 117G 18G 19G 20G 21G 22G 23G 24G 256G
Frequency(Hz)

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector

(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4882.000 45.58 74.00 -28.42 49.91 -4.33 PK
2 7323.000 43.86 74.00 -30.14 44.56 -0.70 PK
3 9764.000 44.35 74.00 -29.65 42.33 2.02 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2441MHz)
Test Date 2020/10/28
Vertical
Level[dBu¥Y{m) Radiated Emission
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16 26 3G 46 565G 6G 76 8G 9G

106G 116 126G 13G 14G 156G 116G 117G 18G 19G 20G 21G 22G 23G 24G 256G
Frequency(Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4882.000 44.97 74.00 -29.03 49.30 -4.33 PK
2 7323.000 44 .81 74.00 -29.19 45.51 -0.70 PK
3 9764.000 44.56 74.00 -29.44 42.54 2.02 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2480MHz)
Test Date 2020/10/28
Horizontal
Level[dBu¥Y{m) Radiated Emission
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16 26 3G 46 566G 6G 76 8G 9G

106G 116 126G 13G 14G 156G 166G 117G 18G 19G 20G 21G 22G 23G 24G 256G
Frequency(Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4960.000 47.36 74.00 -26.64 51.43 -4.07 PK
2 7440.000 42.29 74.00 -31.71 42.98 -0.69 PK
3 9920.000 46.04 74.00 -27.96 43.78 2.26 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product : Bluetooth Speaker
Test [tem : Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2480MHz)
Test Date : 2020/10/28
Vertical
Level([dBu¥im) Radiated Emission
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1G 26 3G 4G bBG GG 76 8G 9G 106G 116G 12G 13G 14G 156G 16G 17G 118G 19G 20G 21G 22G 23G 24G 25HG

Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4960.000 46.22 74.00 -27.78 50.29 -4.07 PK
2 7440.000 43.63 74.00 -30.37 44.32 -0.69 PK
3 9920.000 45.80 74.00 -28.20 43.54 2.26 PK

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.

-

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBpV/m dB dBuV/m dBuV/m

Average Detector:
- - - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.

Page: 28 of 75



Report No.: 2070177R-E3032110108

D DEKRA

Product Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps(2402MHz)
Test Date 2020/10/28
Horizontal
Level[dBu¥Y{m) Radiated Emission
g0
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1G 2G 3G 4G hG 6G iG LilE] 9G 106G 11G 12G 13G 14G 158G 166G 17G 18G 19G 20G 21G 22G 23G 24G 254G
Frequency[Hz]
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)

*1 4804.000 50.03 74.00 -23.97 54.30 -4.27 PK
2 7206.000 43.90 74.00 -30.10 44.58 -0.68 PK
3 9608.000 45.10 74.00 -28.90 43.15 1.95 PK

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

WD

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- -- -- -- 74.000 54.000

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps(2402MHz)
Test Date 2020/10/28
Vertical
Level[dBu¥Y{m) Radiated Emission
g0
70
60
1
50 =i 2 3
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1G 2G 3G 4G hG 6G iG LilE] 9G 106G 11G 12G 13G 14G 158G 166G 17G 18G 19G 20G 21G 22G 23G 24G 254G
Frequency[Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)

*1 4804.000 48.87 74.00 -25.13 53.14 -4.27 PK
2 7206.000 44.53 74.00 -29.47 45.21 -0.68 PK
3 9608.000 45.65 74.00 -28.35 43.70 1.95 PK

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

WD

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- -- -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.

Page: 30 of 75



Report No.: 2070177R-E3032110108

D DEKRA

Product Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Test Date 2020/10/28
Horizontal
Level[dBu¥Y{m) Radiated Emission

g0

70

60

50 ] 2 3

410

30

20

0
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10G 116 112G 13G 114G 15G 166G 117G 18G 19G 20G 21G 22G 23G 24G 256G
Frequency([Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4882.000 47.46 74.00 -26.54 51.79 -4.33 PK
2 7323.000 43.93 74.00 -30.07 44.63 -0.70 PK
3 9764.000 44.66 74.00 -29.34 42.64 2.02 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

e wD

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- -- -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product : Bluetooth Speaker
Test Item : Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date : 2020/10/28
Vertical
Level[dBu¥{m) Radiated Emission
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Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4882.000 46.40 74.00 -27.60 50.73 -4.33 PK
2 7323.000 44.94 74.00 -29.06 45.64 -0.70 PK
3 9764.000 45.37 74.00 -28.63 43.35 2.02 PK

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.

-

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBpV/m dB dBuV/m dBuV/m

Average Detector:
- - - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/10/28
Horizontal
Level[dBu¥Y{m) Radiated Emission
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106G 116 126G 13G 14G 156G 166G 117G 18G 19G 20G 21G 22G 23G 24G 256G
Frequency(Hz)

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector

(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4960.000 49.21 74.00 -24.79 53.28 -4.07 PK
2 7440.000 42.63 74.00 -31.37 43.32 -0.69 PK
3 9920.000 45.24 74.00 -28.76 42.98 2.26 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/10/28
Vertical
Level[dBu¥Y{m) Radiated Emission
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106G 116 126G 13G 14G 156G 166G 117G 18G 19G 20G 21G 22G 23G 24G 256G
Frequency(Hz)

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector

(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4960.000 46.69 74.00 -27.31 50.76 -4.07 PK
2 7440.000 43.60 74.00 -30.40 44.29 -0.69 PK
3 9920.000 45.69 74.00 -28.31 43.43 2.26 PK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A

Frequency Peak Duty Cycle Average Margin Peak Average
Measurement  Factor Measurement Limit Limit
MHz dBuV/m dB dBuV/m dB dBuV/m dBuV/m
Average Detector:
-- -- - -- -- 74.000 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle Correct Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item General Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date 2020/11/18
Horizontal
Level[dBuV¥}m) Radiated Emission
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Frequency[Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 51.340 23.13 40.00 -16.87 33.41 -10.28 QP
2 163.860 21.02 43.50 -22.48 31.46 -10.44 QP
3 321.000 26.43 46.00 -19.57 35.26 -8.83 QP
4 535.370 26.98 46.00 -19.02 31.32 -4.34 QP
*5 742.950 31.63 46.00 -14.37 32.56 -0.93 QP
6 971.870 37.09 54.00 -16.91 35.35 1.74 QP
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The emission levels of other frequencies are very lower than the limit and not show in test report.
5. No emission found between lowest internal used/generated frequency to 30MHz.
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Product Bluetooth Speaker
Test Item General Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date 2020/11/18
Vertical
Level[dBuV¥}m) Radiated Emission
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Frequency[Hz)

1G

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 60.070 23.01 40.00 -16.99 34.12 -11.11 QP
2 183.260 20.30 43.50 -23.20 32.24 -11.94 QP
3 369.500 26.71 46.00 -19.29 34.40 -7.69 QP
4 515.970 27.83 46.00 -18.17 32.36 -4.53 QP
*5 743.920 33.09 46.00 -12.91 33.99 -0.90 QP
6 969.930 3291 54.00 -21.09 31.18 1.73 QP
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The emission levels of other frequencies are very lower than the limit and not show in test report.
5. No emission found between lowest internal used/generated frequency to 30MHz.
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S.

5.1.

5.2.

5.3.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

Limits

1

SMA
Connecter

Spectrum

Analyzer

According to FCC Section 15.247(d). In any 100 kHz bandwidth outside the frequency band in

which the spread spectrum or digitally modulated intentional radiator is operating, the radio

frequency power that is produced by the intentional radiator shall be at least 20 dB below that in

the 100 kHz bandwidth within the band that contains the highest level of the desired power, based

on either an RF conducted or 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, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 b) for compliance to FCC 47CFR

15.247 requirements.
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5.4. Test Result of RF Antenna Conducted Test

Product : Bluetooth Speaker

Test Item : RF Antenna Conducted Test
Test Mode Mode 1: Transmit - 1Mbps
Test Date : 2020/11/11

Figure Channel 00:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -23.45

Reading Valug |
T

T T T T
] REW: 100k, VEBW: 1M |
0 Sweep Time: Auto

dBm

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— LimitTine: -22.12

Reading Valug |
T

10 F

T T T T
REW: 100k, VBW: 1M |
Sweep Time: Auto

0

dBm

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— LimitTine: -21.38

Reading Value |
T

10 F

T T T T
REW: 100k, VBW: 1M |
Sweep Time: Auto

0

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Bluetooth Speaker

Test Item : RF Antenna Conducted Test
Test Mode Mode 2: Transmit - 3Mbps
Test Date : 2020/11/11

Figure Channel 00:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -25.21 Reading Value |
T

T T T T
10 F REW: 100k, VBW: 1M |
p 3 Sweep Time: Auto

A0 £

dBm

Figure Channel 39:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -2425

Reading Value |
T

10 + REW: 100k, VBW: 1M |
0 3 Sweep Time: Auto

dBm

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -23.79 Reading Value |
T

T T T T
10 F REW: 100k, VBW: 1M | ]
0 Sweep Time: Auto

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.
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6. Band Edge

6.1. Test Setup

RF Conducted Measurement

RF Cable S
EUT 1 pectum
Analyzer
SMA
Connecter
RF Radiated Measurement:
< »
fe 3m .
The height of board band or
Dipole Antenna was scanned
from 1M to 4M.
The distance between antenna
and turn table was 3M regards
to the standard adopted.
RF absorber material
EUT /_ on the ground plane.
I
O O
| %l To Receiver| | Pre-
Amplifier

ll ll
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6.2.

6.3.

Limit

According to FCC Section 15.247(d). In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF conducted
or 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, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in Section 15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also

comply with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum

emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.10: 2013 on radiated measurement.

The bandwidth setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.
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6.4. Test Result of Band Edge

Product : Bluetooth Speaker
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2402MHz)
Test Date : 2020/11/13
Horizontal
Level[dBu¥Y{m) Radiated Emission

120
110
100
90
80
70
60
50
410
30
20
10

0
2.34G 2.345G 2.35G 2.356G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency[Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2382.754 55.73 74.00 -18.27 44.58 11.15 PK
2 2390.000 54.66 74.00 -19.34 43.47 11.19 PK
3 2400.000 59.48 -- -- 48.26 11.22 PK
4 2401.884 85.53 -- -- 74.30 11.23 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Margin Average Limit
Channel No. (I\C}IHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
00 (Average) | 2382.754 55.730 -24.731 30.999 -23.001 54.000 Pass
00 (Average) | 2390.000 54.660 -24.731 29.929 -24.071 54.000 Pass
00 (Average) | 2400.000 59.480 -24.731 34.749 - - Pass
00 (Average) | 2401.884 85.530 -24.731 60.799 - - Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product : Bluetooth Speaker
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2402MHz)
Test Date : 2020/11/13
Vertical
Level[dBu¥{m) Radiated Emission

120

110

100 4

90
80
70
60
50
40
30
20
10

0
2.34G 2.345G 2.35G 2.355G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 2.41G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency[Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2342.319 57.46 74.00 -16.54 46.48 10.98 PK
2 2390.000 54.62 74.00 -19.38 43.43 11.19 PK
3 2400.000 65.74 - -- 54.52 11.22 PK
4 2401.884 93.08 -- -- 81.85 11.23 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (h(/l[Hz) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBpV/m) (dB) (dBpV/m)
00 (Average) | 2342.319 57.460 -24.731 32.729 -21.271 54.000 Pass
00 (Average) | 2390.000 54.620 -24.731 29.889 -24.111 54.000 Pass
00 (Average) | 2400.000 65.740 -24.731 41.009 -- -- Pass
00 (Average) | 2401.884 93.080 -24.731 68.349 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product
Test Item
Test Mode
Test Date

Horizontal

Level[dBu¥{m)

Bluetooth Speaker

Band Edge

Mode 1: Transmit - 1Mbps (2480MHz)

2020/11/13

Radiated Emission

120
110
100
90
80

50
40
30
20
10

0
2.4335G  2.44G

70
60

2.45G 2.46G 247G 2.48G 2.49G 2.5G 2.51G 2.52G 2.533hG
Frequency[Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2479.877 87.67 -- -- 76.20 11.47 PK
2 2483.500 55.53 74.00 -18.47 44.05 11.48 PK
3 2522.920 57.48 74.00 -16.52 45.89 11.59 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (I\C/IIHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
78 (Average) | 2479.877 87.670 -24.731 62.939 -- -- Pass
78 (Average) | 2483.500 55.530 -24.731 30.799 -23.201 54.000 Pass
78 (Average) | 2522.920 57.480 -24.731 32.749 -21.251 54.000 Pass

Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2480MHz)
Test Date 2020/11/13
Vertical
Level[dBu¥{m) Radiated Emission
120
110
100 1
90
80
70
60
50
a0
30
20
10
243356 2.446 2.45G 2.46G 2.47G 2.48G 2.49G 2,56 2,516 2.52G 2.53356
Frequency[Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2479.877 93.18 - 81.71 11.47 PK
2 2483.500 55.03 74.00 -18.97 43.55 11.48 PK
3 2523.065 56.99 74.00 -17.01 45.40 11.59 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (I\C/IIHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
78 (Average) | 2479.877 93.180 -24.731 68.449 -- -- Pass
78 (Average) | 2483.500 55.030 -24.731 30.299 -23.701 54.000 Pass
78 (Average) | 2523.065 56.990 -24.731 32.259 -21.741 54.000 Pass

Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date 2020/11/13
Horizontal
Level[dBu¥Y{m) Radiated Emission

120

110

100 3

90
80
70
60
50
410
30
20
10

0
2.34G 2.345G 2.35G 2.356G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency[Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2390.000 58.27 74.00 -15.73 47.08 11.19 PK
2 2400.000 71.61 -- -- 60.39 11.22 PK
3 2402.029 90.92 -- -- 79.69 11.23 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (h(/l[Hz) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBpV/m) (dB) (dBpV/m)
00 (Average) | 2390.000 58.270 -25.036 33.234 -20.766 54.000 Pass
00 (Average) | 2400.000 71.610 -25.036 46.574 - - Pass
00 (Average) | 2402.029 90.920 -25.036 65.884 - - Pass
Note:

1.
2.

Average Measurement=Peak Measurement + Duty Cycle Factor
The Duty Cycle is refer to section 11.
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Product : Bluetooth Speaker
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date : 2020/11/13
Vertical
Level[dBu¥Y{m) Radiated Emission

120
110
100

90 /
3

80 /

70 12

60 i

50
40
30
20
10

0
2.34G 2.345G 2.36G 2.356G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency[Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2389.275 62.05 74.00 -11.95 50.86 11.19 PK
2 2390.000 61.19 74.00 -12.81 50.00 11.19 PK
3 2400.000 76.28 - -- 65.06 11.22 PK
4 2402.029 96.53 - -- 85.30 11.23 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (1\(}IHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
00 (Average) | 2389.275 62.050 -25.036 37.014 -16.986 54.000 Pass
00 (Average) | 2390.000 61.190 -25.036 36.154 -17.846 54.000 Pass
00 (Average) | 2400.000 76.280 -25.036 51.244 - - Pass
00 (Average) | 2402.029 96.530 -25.036 71.494 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/11/13
Horizontal
Level[dBu¥Y{m) Radiated Emission
120
110
100 1
90 E
g0 /
70 NS
50
40
30
20
10
2.:'335(3 2.44G 2.45G 2.46G 247G 2.48G 2.49G 2.5G 2.51G 2.52G 2.5335G
Frequency[Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2480.167 91.70 -- -- 80.23 11.47 PK
2 2483.500 65.06 74.00 -8.94 53.58 11.48 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Margin Average Limit
Channel No. (I\C}IHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBpV/m) (dB) (dBpV/m)
78 (Average) | 2480.167 91.700 -25.036 66.664 -- -- Pass
78 (Average) | 2483.500 65.060 -25.036 40.024 -13.976 54.000 Pass

Note:
1.
2.

Average Measurement=Peak Measurement + Duty Cycle Factor
The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/11/13
Vertical

Level[dBu¥{m)

Radiated Emission

120
110
100
90
80

A\,

50
40
30
20
10

0

70
60

w

2.4335G  2.44G 2.45G 2.46G 247G 2.48G 2.49G 2.5G 2.51G 2.52G 2.533hG
Frequency[Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2480.022 95.14 - - 83.67 11.47 PK
2 2483.500 68.37 74.00 -5.63 56.89 11.48 PK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. The average measurement was not performed when the peak measured data under the limit of
average detection.
Frequenc Peak Duty Cycle Average Marein Average Limit
Channel No. (I\C/IIHZ) Y| Measurement Factor Measurement ( ng) (dBuV/m) | Result
(dBuV/m) (dB) (dBuV/m)
78 (Average) | 2480.022 95.140 -25.036 70.104 - - Pass
78 (Average) | 2483.500 68.370 -25.036 43.334 -10.666 54.000 Pass

Note:
1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Bluetooth Speaker
Test Item Band Edge
Test Mode Mode 1: Transmit - 1Mbps(Hopping oft)
Test Date 2020/11/11
Measurement Level Result
A (dB)
>20 PASS
Figure Channel 00:

Apilent Specirum Anatyzar - Swapl SA
T RF E7) ¢

L ) A SENSE-INT ALIGN ALITC | 06c 35050 AMMNOY 11, 3020 Frequency
Avg Type: Log-Par TRACE[] 2 2
enter Freq 2.397000000 GE'E: - .:.l Trig: Fraa Run a Type: Log el 23 4 :Ia
IFGain-Low #Atten: 20 dB oer[FHNHNH
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1
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e " | ~ 2390000000 GHz
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35 , 0 i Mg
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es BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 1.400000 MHz
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Figure Channel 78:

Apilent Specirum Anatyzar - Swapl SA
T RF E7) ¢
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o G
a0 CenterFreq
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sl Wl 2!
= I | o
5 ] T e e UIY PRE AP MUNNOEAT W RPTR A e Stop Freq
2500000000 GHz
-5
art 2.47800 GHz Stop 2.50000 GHz CFStep
es BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 2.200000 MHz
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Product : Bluetooth Speaker

Test [tem : Band Edge

Test Mode Mode 2: Transmit - 3Mbps (Hopping off)
Test Date : 2020/11/11

Measurement Level Result
A (dB)
> 20 PASS

Figure Channel 00:

Apilent Specirum Anatyzar - Swapl SA
T RF 7] :

L F ) A SENSE-INT ALIGN ALITC 1000s4: 13 AM N 11, 2020
enter Freq 2.397000000 GHz | - Avg Type: Log-Puar TRACE[1 2345 6 Frequency
PHO: Fast (o 17g: Free Run yW|P HNNNH
IF Gain:Luwr #htten: 20 dB ot L
ot Offest05 aB MKr3 2.399 899 40 GHZ AutoTune
[0gBidy__Ref 10.50 dBm -53.09 dBm|
7
0 C ; Center Freq
L 1 2,397000000 GHz
185 N -7 b
= ° | StartFreq
#s 3 . 2.390000000 GHz,
05 Q— I.'-’ —t L Ml
a8 S PN KNSRI Y |4
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[
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]
10[
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st STATUS
Figure Channel 78:
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Product Bluetooth Speaker
Test [tem Band Edge
Test Mode Mode 1: Transmit - 1Mbps(Hopping on)
Test Date 2020/11/11
Measurement Level Result
A (dB)
>20 PASS

Figure Channel Hopping:

Apilent Specirum Anatyzar - Swapl SA
T RF 7] :

L 7 O Ay ALIGN ALITC 0SS0 AMNo 11, 3020 E
enter Freq 2.397000000 GHz ) tria: Fren R Avg Type: Log-Pur 'P'—:K: 123456 requency
Wootow " #iani20 48 cerlP HNRN
Ref Offset05 dB MKr3 2.391 972 25 GHZ| Auto Tune
jo g idiv__Ref 10.50 dBm -51.94 dBm
1
50 ’:\" Center Freq
950 ' 2.397000000 GHz,
195
= StartFreq
-1
3 2.390000000 GHz,
435 ’ Qz 1
oY) - | Fly e o ™ 4
595 W A ] i v O Stop Freq
| 2.404000000 GHz
-5 |
art 2.390000 GHz Stop 2.404000 GHz| CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 1,400000 MHz
[MeAmooelirasal kL FUNCTION | FUNCTION WADTHY  FUNCTION VaLuE I Man
1ML LF 2401 858 40 GHz -3.05 dBm.
NIi[Ff 2400 000 00 GHz 54.41 dBm
'EERK] 2391272 25 GHz | m Freq Offset,
4 0 Hz|
[
:
]
10[
11 -
- »
WG STATUS

Apilent Specirum Anatyzar - Swapl SA
T RF E7) ¢

L O A ALIGN AUTO | OSCS553 AMNOY 11, 3020 F
enter Freq 2.489000000 GHz ) tria: Fren R Avg Type: Log-Pur 'P'—:K: 123456 requency
Wt fator: 20 48 P KRR
ot Offest05 aB MKr3 2.483 924 60 GHZ AutoTune
{0gBidy__Ref 10.50 dBm -56.11 dBm|
Al
e Center Freq
250 2485000000 GHz
195 TS
= ° StartFreq
=8 2.478000000 GHz
s s
535 £ : - - - - i
. A ALY W AYANAVR FAWAN N el Stop Freq
2500000000 GHz
-5
art 2.47800 GHz Stop 250000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 2.300000 MHz
 MrH MODE] TRC] SO | __FUNCHION | FUNCTIONWADTH] _ FUNCIION VALUE Man
1ML LF 2480 162 60 GHz -1.38 dBm.
N |1[Ff 2,483 500 00 GHz 51,85 dBm
'EERK] 2483224 60 GHz £6.11dBm Freq Offset,
4 0 Hz|
[
1
]
10[
11 -
€ »
st STATUS
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Product : Bluetooth Speaker

Test Item : Band Edge

Test Mode Mode 2: Transmit - 3Mbps (Hopping on)
Test Date : 2020/11/11

Measurement Level Result
A (dB)
>20 PASS

Figure Channel Hopping:

Apilent Specirum Anatyzar - Swapl SA
T RF E7) ¢

L 0 T S INT ALIGN ALITC 1000656 AMNow 11, 2020
enter Freq 2.397000000 GHz | Tria: Free R Avg Type: Log-Pur 'P'—:K: 123456 Frequency
Wit ™ Abgton 20 48 P KRR
ot Offest05 aB MKr3 2.394 836 65 GHZ AutoTune
{0 dBidlv__Ref 10.50 dBm -52.45 dBm|
og —
e 1 Ql Center Freq
95 gy | 2397000000 GHz
185 :_"l i iri-cmd
e | StartFreq
-1
3 7 2,380000000 GHz
a5 . 02 st
595 Pyt il hetrafu bl oy , R YR VLTS LG T 148 i
.. ' Stop Freq
2.404000000 GHz
-5
art 2.390000 GHz Stop 2.404000 GHz| CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 1.400000 MHz
[wrRMooelRdsa x| v | FUNCHON | FUNCTIONWADTH]  FUNCIION VALUE Man
1M1 LF 2403 835 15 GHz -2,61 dBm.
N |1[Ff 2,400 000 00 GHz 56,78 dBm
THERNI 239483565 GHz £245 dBm Freq Offset,
4 0 Hz|
[
1
]
10[
11 -
€ »
st STATUS

Figure Channel Hopping:

Apilent Specirum Anatyzar - Swapl SA
TR o =0 o

L RF ) A SENSE-INT ALIGN ALITC L0C35 11 AMNow 11, 2020 F
enter Freq 2.489000000 GHz | Tria: Free R Avg Type: Log-Pur 'P'—:K: 123456 requency
Wit ™ Abgton 20 48 P KRR
ot Offest05 aB MKr3 2.489 158 40 GHZ AutoTune
[0gBidy__Ref 10.50 dBm -55.59 dBm|
e e {)!. 1 Center Freq
.80 pT T ! 2485000000 GHz
185 ] 1 wid- Py
= ° ] StartFreq
=8 o 2.478000000 GHz
95 - .3
s Wte 2 L . B
. Lin e T T T e TR T = StopFreq
2500000000 GHz
-5
art 2.47800 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 2.300000 MHz
[MrAmooelirasal KL FUNCTION | FUNCTION WADTHY  FUNCTION VaLuE I Man
1ML LF 2478 877 25 GHz -2.71 4Bm.
N1 |f 2483 800 00 GHz £293 dBm
'EERK] 2482158 40 GHz £550 dBm Freq Offset,
4 0 Hz|
[
1
]
10[
11 -
€ »

M5G STATUS
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7. Channel Number

7.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

7.2. Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 15 hopping

frequencies.

7.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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7.4. Test Result of Channel Number

Product : Bluetooth Speaker

Test Item : Channel Number

Test Mode Mode 1: Transmit - 1Mbps
Test Date : 2020/11/11

(MHz) (Hopping Channel) (Hopping Channel)

Frequency Range Measurement Required Limit
Result

2402 ~ 2480 79 >15

Pass

2402-2421MHz 2422-2441MHz

L1 [ B L " [ IGE VT AT
[Center Freq 2.411000000 GHz | Frequensy  BCenter Froq 2431500000 GHz | Avg Type: Log-Per Frequency
- E i Fasi 7 Trig Free Run - E iy Fast T Trige Fres Run
FGaindow #Atten 20 4B IFGaln L ow #Atten 20 4B AT
— diiieilnt i
Ref Offset 05 4B Ref Offset 05 dB Mkr2 2.441 00 GHz|
19gaia__Ref 1050 dBm Ref 10.50 dBm -2.28 dBm|
IX T
1500 T !2 Center Freq,
850 ! T 2 GHz
ELTS d 1
a5 StartFreq
s 2421500000 GHz
5
£
5 Stop Freq
I 2441500000 GHz|
Start 2.40050 GHz Stop 2.42150 GHz| Start 242150 GHz Stop 2.44150 GHz] CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2.533 ms (1001 pis] H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pts) 2000000 MHz
Man| Man|
i —smee—ua
I 5 = Freq Offset
r 0 Hz|
8 81
h [ I h [
1 - 1 -
v P v
— Ium —

2442-2461MHz 2462-2480MHz

L w0 | 1 £ P LT 050 ARt 11, 2050 L | m ECT ] 1 LT CEETT
enter Freq 2.451500000 GHz ] Avg Type: Leg-Pwr act Fraquency enter Frog 2.4711500000 GHz ] Avg Type: Log-Par Frequency
— FNoTFe o Trig: Free Run v — FNoTFe o Trig: Free Run -
IFGainiow —  HAtten: 10 4B el WFGainiow — WAtten: 20 4B )
S —— S ——— Auto Tune
Mkr2 2.461 00 GHz] Mkr2 2.480 00 GHz|
Ref Offset 06 dB Ref Offset 05 dB
10 deidiv__ Refl 10.50 dBm -2.18 dBm| 10 dBidiv__ Ref 10.50 dBm -1.54 dBm|
I T ] S I Y
0 it T v Center Freq|(j’ © Center Freq)
! : - 2471500000 GHz|
s § 1 1 1
i StarFreq
25 2461500000 GHz|
T
= Stop Freq
ez 2481500000 GHz
Start 2.44150 GHz Stop 2.46150 GHZ] 2.46150 GHz CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pis] es BW 100 kHz 2000000 MHz
Man)|
Nt 7T —k )
H = Freq Offset
4 oHE
e u
|
i [t
1 - | IK3 ~
i Y i Y
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Bluetooth Speaker
Channel Number

Mode 2: Transmit - 3Mbps
2020/11/11

Product
Test Item
Test Mode
Test Date

Measurement

Frequency Range
(MHz)

Required Limit
(Hopping Channel)

(Hopping Channel)

Result

2402 ~ 2480 79

>15

Pass

2402-2421MHz

2422-2441MHz

13 . 0 0 AT 1300 e e . 0 0 T
_— E— _— : E Frequency _— - _— : Frequancy
X Avg Type: Log-Par e ¥ Avg Type: Log-Par
enter Freq 2.411000000 aﬁ_"a_m R — e enter Freq 2.431500000 aﬁ_"a_m R — oo
1FGabn L ow #Atten: 20 4B o 1FGalnLow Bhten: 20 4B varf AT
Wkr2 2.421 000 GHz| Mkr2 2.241 00 GHZ] e
Ref Offset 06 B Ref Offset 06 d
1o ey Ref 10.50 dBm -4.38 dBm g goidy_Ref 10.50 dBm -6.50 dBm|
A | Al |
15w Xl : ——+ - — —— f 1500 -0 = i T l “’ Center Freq
]2 ] f i - ik t 2 Mz
185
o ; I StartFreq
1 | 2421600000 GHz
L
= StopFreq
12 2.441500000 GHz
Start 2.40050 GHz Stop 2.42150 GHz| Stop 2.44150 GHz] CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2.533 ms (1001 pis] H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pts) 2000000 MHz
Man|
1 1 242200 GHz|
I [ 2.441 00 GHz, Freqofteet
T I 0Hz
! !
t (| t
]
i (I
i " | K 2
P v P v

2442-2461MHz

2462-2480MHz

St 4

Agilent Spectsim knalyres

Swerpt 54

e S ———
| _— - _— : Frequency o T —_ : F Frequancy
enter Freq 2.451500000 aﬁ_"a_m == {—— Aug Type: Log-Par LI enter Freq 2471500000 aﬁ_"a_m == {—— Aug Type: Log-Par "}I;IU 5 e
-- TP NNNNN > cer|P NNNNN
WFainiow © SAtten: 20 4B ! W Galndow © htten: 10 4B !
Sl tilint il 3 Ak Tiine
Mkr2 2.461 00 GHz Mkr2 2.480 00 GHz|
Ref Offset 06 B Ref Offset 06 d
19gsiav _Ref 10.30 dBm -6.34 dBm) 9oy Ref 10.30 dBm -4.52 dBm)
e .'u'.1 ) | v I o “’ o l #2 Center Freq
56 i 2471500000 GHz|
185
i I StarFreq
25 T 2461500000 GHz|
s
g
= StopFreq
2.481500000 GHz
Start 2.44150 GHz Stop 2.46150 GHz| CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pis] 2000000 MHz
Man|
I Freq Offset
-i 0 Hz|
[ 1
i | B
i " | K1 2
P v P v
usa — Iuso —
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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2 Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

8.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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Report No.: 2070177R-E3032110108

8.4. Test Result of Channel Separation
Product Bluetooth Speaker
Test Item Channel Separation
Test Mode Mode 1: Transmit - 1Mbps
Test Date 2020/11/11
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 626.0 Pass
39 2441 1000 >25 kHz 624.0 Pass
78 2480 1000 >25 kHz 624.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 (2402MHz)

Agilent Spectrum Analyzer - Swept SA

0 RL RF s08 AC SEMNSE:INT ALIGNAUTO 09:38:49 AMMNoy 11, 2020 E
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRAE[1 23456 requency
PNO: Wide 50 144 FreeRun TPE W] ifiifchful
IFGain:Low #Atten: 20 dB CET|P NNNH N
oMot 05 MKr2 2.403 00 GHZ Auto Tune
10 dBidiv  Ref 10.50 dBm -3.01 dBm
Log 7 2
.500 ‘ Center Freq|]
-9.50 2.402000000 GHz
-195
% StartFreq||
5 2.397000000 GHz
-495
A5 ——
o Stop Freq||
2.407000000 GHz
-79.5
Center 2.402000 GHz Span 10.00 MHZ CF Step
| Res BW 100 kHz #/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
| ) S S B2 WA T I~ [ Man
N f 2.402 00 GHz -3.04 dBm
2 N f 2.403 00 GHz -3.01 dBm
3 Freq Offset
g 0Hz
8
7
8
9
10
11 v
< »
MSG STATUS
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Channel 39 (2441MHz)

Agilent Spectrum Analyzer - Swept SA

fl RL RF S0&  AC SEMSEINT ALIGM AUTO 09:48:37 AMMNov 11, 2020 E
[Center Freq 2.441000000 GHz . Avg Type: Log-Pur TRACE[123 45 6 requency
PNO: Wide Trig: Free Run THRE M b
| IFGain:Low #Atten: 20 dB pET|F NN NNN
o Offest05 B MKr2 2.442 00 GHZ Auto Tune
10 dBidiv  Ref 10.50 dBm -2.13 dBm
Log 1 ‘2
0500 Center Freq|]
950 2.441000000 GHz
-18.5
25 StartFreq||
395 2.436000000 GHz
-85
B985 e
s Stop Freq||
! 2.446000000 GHz
-79.5
Center 2.441000 GHz Span 10.00 MHz| CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
|m S O 2N 5 TR AT Auto Man
1 N f 2.441 00 GHz 251 dBm
2l N f 2,442 00 GHz 213 dBm
3 Freq Offset
4 0Hz
g
9
10
1 3
< >
MSG STATUS
Channel 78 (2480MHz)
Agilent Spectrum Analyzer - Swept SA
g RL RF 50 Q SEMSE:INT] ALIGN AUTO 09:52:41 AM Moy 11, 2020 E
|[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[T2345 6 requency
PNO: Wide (50 11g: Free Run TYPE| M abiitulid
IFGain:Low #Atten: 20 dB CETJP NN N M
o Ofreet 05 d Mkr1 2.479 00 GHz Auto Tune
10 dBidiv__ Ref 10.50 dBm -1.36 dBm
Log 1 7
0.500 Center Freq|]
350 2.480000000 GHz
-19.5
28 StartFreq||
e 2.475000000 GHz,
-49.5
-59.5
. Stop Freqj|
2485000000 GHz
-79.5
Center 2.480000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| S B SR N R : Auto Man
N f 2.47900 GHz -1.36 dBm
N f 2.480 00 GHz 1.45 dBm
Freq Offset
0 Hz

Y
=[O (€O O [~ [T O |4 (| hD =

-

STATUS

H
@
o]
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Product Bluetooth Speaker
Test Item Channel Separation
Test Mode Mode 2: Transmit - 3Mbps
Test Date 2020/10/26
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)

00 2402 1000 >25 kHz 862.0 Pass

39 2441 1000 >25 kHz 864.0 Pass

78 2480 1000 >25 kHz 864.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)

Agilent Spectrum Analyzer - Swept SA

tl RL RF 508 AC SEMSE!INT ALIGNAUTO 10003:34 AM MNov 11, 2020 E
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & requency
PNO: Wide 5o Trig: Free Run T PE| M Wity
IFGain:Low  #Atten: 20 dB pETIP NN NN
Mkr2 2.403 00 GHZ Auto Tune
Ref Offset 0.5 dB
1998/ Ref 10.50 dBm -4.73 dBm
1 2
0500 # Center Freq|]
-9.50 2.402000000 GHz
198
-29.5
StartFreq||
8 2.397000000 GHz
495
-59.5 el . e ——
o Stop Freq(]
2.407000000 GHz
785
Center 2.402000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1,000000 MHz,
| S R A S A ] A S~ |- Man
1 N f 2.402 00 GHz -4.69 dBm
2 N f 2.403 00 GHz 4.73 dBm
3 Freq Offset
4
5 0 Hz|
6
7
8
9
10
11 v
< >
MSG STATUS

Page: 60 of 75



Report No.: 2070177R-E3032110108

Channel 39 (2441MHz)

Agilent Spectrum Analyzer - Swept SA

fl RL RF S0&  AC SEMSEINT ALIGM AUTO 1017:11 AMNov 11,2020 | |
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr micEl23ess | L reduency
PNO: Wide Trig: Free Run THPE | birhffehfst
| IFGain:Low #Atten: 20 dB pET|F NN NNN
o Offest05 B MKr2 2.442 00 GHZ AutoTune
10 dBidiv__Ref 10.50 dBm -3.56 dBm
Log 1 >
0500 ‘ Center Freq|]
950 2.441000000 GHz
-18.5
25 StartFreq||
B8 2.436000000 GHz
-85
B985 =
e Stop Freq||
2.446000000 GHz
-79.5
Center 2.441000 GHz Span 10.00 MHz| CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| B ) S S ST AT Auto Man
1| N f 2.441 00 GHz 3.83 dBm
2l N f 2.442 00 GHz 3.56 dBm
3 Freq Offset
4 0Hz
g
9
10
11 a
< >
MSG STATUS
Channel 78 (2480MHz)
Agilent Spectrum Analyzer - Swept SA
g RL RF 50 Q SEMSE:INT] ALIGN AUTO 10:29:13 AM Moy 11, 2020 E
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TACE[123456 requency
PNO: Wide (50 11g: Free Run TYPE| M abiitulid
IFGain:Low #Atten: 20 dB pET|P NMHN N
o Ofreet 05 d MKkr1 2.479 00 GHz Auto Tune
10 dBidiv__ Ref 10.50 dBm -4.27 dBm
Log ] 3
0.500 ‘ Center Freq|]
260 2.480000000 GHz
-19.5
28 StartFreq||
5 = 2.475000000 GHz
-49.5
-59.5 >
. Stop Freqj|
2485000000 GHz
-79.5
Center 2.480000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| S B SR N R S : Auto Man
N f 2.47900 GHz 427 dBm
N f 2.480 00 GHz 284 dBm
Freq Offset
OHz

Y
=[O (€O O [~ [T O |4 (| hD =

-

msc ) Alignment Completed

STATUS
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9. Dwell Time

9.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

9.2. Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of

0.4 seconds multiplied by the number of hopping channels employed.

9.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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9.4.

Test Result of Dwell Time

Product Bluetooth Speaker
Test Item Dwell Time
Test Mode Mode 1: Transmit - 1Mbps (Channel 00,39,78)
Test Date 2020/10/26
Frequency Tlizi Stll? t Hopping of Sweep time Dwell Time Limit Result
(MHz) & Number (ms) (ms) (ms)
(ms)
2402 2.880 106 31600 305.280 400 Pass
2441 2.880 106 31600 305.280 400 Pass
2480 2.860 106 31600 303.160 400 Pass

Dwell time = Time slot length(ms)*Hopping of Number

Dwell time in AFH mode / 20 channels with hopping rate 800 hops /sec.

CH 00 Time slot length

Swept 54

Fioq 2402000000 GHy | Traoaismoms  AvaTiontogow

Ref Offsat 0.5 g8

CH 00 Hopping of Number

Agilent Spectsem Analyres

Frequency ICe:

Swept 54

5q 2.402000000 GHz
i

]

Ciows —o— Trig:Frae Run

JGAUT 08 1 13 P
Avg Type: Log-Pwr s

Frequency

10 dBidiv__ Ref 10.50 dBm
Log

[ 500

A

[Center 2402000000 GHz
[Res BW 1.0 MHz

]
Span 0 Hz
Sweep 10.00 ms (1001 pts;

10

11
T

€
IFGaln:Low Shtten: 20 dB N IFGain:Low Arten: 19 4B
awikrT 2880 me oAb ey
0.09 dBf{l- 10 dBidiv  Refl -8.50 dBm
142 T i T
1 — | Center Freq
I 2 2 z

Start Freq
2.402000000 GHz|

Stop Freq
2402000000 GHz,

Il [l _i| [; " :

enter 2402000000 GHz
Res BW 1.0 kHz

#VBW 3.0 kHz

Span 0 Hz
Sweep 31.60 5 (1001 pts,

CFstep)
1.000 kiHz|
Man|

Freq Offset
0 Hz|

CH 39 Time slot length

V10508 AM Yoy 11, 2050

Ref Offsat 0.5 g8
I‘.ggm"' Ref 10.50 dBm

e

E 1

250 ms 8l 007 cB
9600 s | -1,

e EM ; " Ly i oy
[Center 2.441000000 GHz Span 0 Hz
[Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 pis;
L - T S AT L T s
a2 L]
95 dBm

11
T

B T3 - ; KT B T3 I - e Frequancy
LI Gn\FEu.. —-—'.I ;::D\'\‘il:‘:‘ R N 441000060 E&E_'m_‘.‘ -'._-] Trig: Fras Run ﬂ'u'n::f:-#f’""
IFGaln:Low #htten: 20 dB o i IF Galn:L i Amen: 10 dB
AWK 2.880 ma e X S Auto Tune
0.07 dB{l 10 dBidiv Ref -8.50 dBm
‘152 " T
T T Center Freq) | Center Freq)
2 | 2 z
Start Freq | ) Start Freq

2441000000 GHz|

enter 2.441000000 GHz
Res BW 1.0 kHz

#VBW 3.0 kHz

Span 0 Hz

Stop Freq
2441000000 GHz,

CFstep)
1.000 kiHz|
Man|

Freq Offset
0 Hz|

Sweep 31.60 s (1001 pts

Page: 63 of 75




Report No.: 2070177R-E3032110108 > DE KRA

CH 78 Time slot length CH 78 Hopping of Number

IR K AUT [P
onter Froq 2480000000 - Cal 1000 Mg T Logo Sonter Froq Z460000000 oz = Tog e AR Lephe i
|||||| .L l.m.n a8 or : .mm L en: 10 4B
AMkr1 2. a Ref Offset 05 48 st
1o s Ref 10.50 dm -0.01 dBfl 1048/t Ref -0.50 dBm
f-ou " a2 T o9
40 T T =TT Center Freq | Center Freq
3 3 1 : 1 2 y BB | ) :
T StartFreq StartFreq
I 2 480000000 GH; = I {] Z 480000000 GHZ|
Stop Freq Stop Freq
2.480000000 GHz| 2.480000000 GHz|
iCenter 2.480000000 GHz Span 0 Hz crsteplfl .. CF Step|
Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 pts 1000000 Mirizl] 11000 kidz
Man| Man|
I I O TR N M TS
%z il m%L_mm I |
f T i) S— T Freqomset] || I h FreqOffset
0Hz J 0Hz
£ 1] | | | T |
10 : : : £ enter 2480000000 GHz Span 0 Hz
3 ¥ s BW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts)|
Ji== v tignment Completed anarus
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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Product Bluetooth Speaker

Test Item Dwell Time

Test Mode Mode 2: Transmit - 3Mbps (Channel 00,39,78)

Test Date 2020/10/26

Frequency Tl?:l Stll(l) t Hopping of Sweep time Dwell Time Limit Result
(MHz) & Number (ms) (ms) (ms)
(ms)

2402 2.880 106 31600 305.280 400 Pass
2441 2.890 107 31600 309.230 400 Pass
2480 2.880 106 31600 305.280 400 Pass

Dwell time = Time slot length(ms)*Hopping of Number

Dwell time in AFH mode / 20 channels with hopping rate 800 hops /sec.

CH 00 Time slot length CH 00 Hopplng of Number
A1 10 K AUT [EIESE]
onler Frog 2. Iuimruuon G'Flz = -r‘ wowt  Ava Type:Log Pt L 55| Frequincy onler Frog 2. Ioinﬁuuoa G'Flz o T reenn Ava Typu: Log-Pwr : Fraguency
IFElIn:L Shttan: :ﬂ dB N |.|_ en: 10 4B
AMKr1 2.880 m Auto Tune, A ONGA 08 3B Auto Tune,
0 g Ref 10.50 dBm 0.63 diBjfl- 10 deidiv  Refl -9.50 dBm
o8 142 o T
[ 500 Y = Center Freq | Center Freg
55 2 il 7 * | 2 z
startFreql M 1 StartFreq
i 2480000000 GHzlll . |18] 2.202000000 GHz|
i ikl ""1_' Sl o stopFreqfl '* | Stop Freq
| 2480000000 GHz il | 2402000000 GHz,
i 55 I i
icenter 2.402000000 GHz Span 0 Hz crstepll 1l | | CF Step)
[Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 pts 1000000 Mirizlf] I | 1000 itz
Man| Man|
;I;‘z Ll %%m__w.ﬂ Ul il I
I A Freqomsetfl | FreqOffset
oHzll | 0Hz
10 enter 2402000000 GHz Span 0 Hz
3 s BW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts)|
| m—
CH 39 Time slot length CH 39 Hoppmg of Number
L1106 ]
onler Froq 2. mmruuon G'Flz =T »1 scomi  Ava Trow LegPwr L sg| Frequency onler Frogq 2 ﬂj‘un’uggg G'Flz__| g rein Ava Typa: Log Pwr Frequancy
|||||||| Shitan: 20 d8 N .mm L on: 10 4B
Auto T Auto T
TR AMKr 2.890 m: bk Offset05 8 o
10 4iaie__Ref 10.50 dBm -3.91 dB{l 19 gBid_Rel -9.50 dBm
o9 T T
a0 5 _;152 — Center Freq | Center Freg
a2 - - 2 " ELE 2 t
1 startFreql - | I StartFreq
| —1 i o
AR i StopFreql§ *** StopFreq
| sunmoad I ||||||| |||| ——
i 5
b kT L == W || ||’|| WI N ”m o
[Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 pts 1000000 MHz{ll * | 1000 itz
- Man) | Man)
D e e ] 2
EE— L0
I S FreqOmsetfl i] ” | FreqOffset
oHzll 0Hz
10 enter 2.441000000 GHz Span 0 Hz
3 s BW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts)|

|
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CH 78 Time slot length

CH 78 Hopping of Number

T INT Ky auT A1 ANy 11, 2090 K AUT 53
i TrigDelay-1000 =t Avg Typa: LogPwr malziqse| Frequency — 1 Ava Type: LogPwr Frequancy
ﬁ_‘;ﬁir‘ ) T hdve et 0000 i (s —s= TrigiFrae Run
IFGaln:Low Hhien: 20 dB vl NNNEN Arten: 10 dB
Ref Offsat 06 48 AMkr1 2.880 '“a ey Ref Ofsat 05 68 Adn T
10 dBrdiv__Ref 10.50 dBm -0.11 dBj|. 10 dBidiv  Ref -9.50 dBm
Log 142 og
o y ] o Center Freq CenterFreq
o . : | I z GHz
|
5 I
=13 StartFreq ] Start Freq
B 2.480000000 GH il 1 2480000000 GHz,
495 | - |
w»\ i, W T AR N o il o L Lkl et StopFreq 435 T StopFreq
_J 2480000000 GHz I 2280000000 Gz
T8 =5
lcenter 2480000000 GHz Span 0 Hz crsteplf ., | CF Step)
Res BW 1.0 MHz VEW 1.0 MHz Sweep 10.00 ms {1001 pts, 1.000000 MHz 1,000 kHz|
Man| Man|
gsal X ] FURCTR: ] eI waTH ] RuscTion vl ms
a2l [t lm agomsiiol 911de ; i
E t ST0.0 8|
i Freqomsetll . FreqOffset
0Hz | | 0Hz
04 | i |
10 : : : = enter 2.480000000 GHz Span 0 Hz
r - s BIW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts)|
= v | atarus
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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10. Occupied Bandwidth

10.1.  Test Setup

EUT

RF Cable

10.2.  Limits

N/A

10.3. Test Procedure

1

SMA
Connecter

Spectrum

Analyzer

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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10.4. Test Result of Occupied Bandwidth

Product Bluetooth Speaker

Test [tem Occupied Bandwidth Data

Test Mode Mode 1: Transmit - 1Mbps

Test Date 2020/10/26

Frequency Measurement Level Required Limit

Channel No. (MHz) (kHz) (kHz) Result
00 2402 939 -- NA
39 2441 936 -- NA
78 2480 936 -- NA

Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA
( RF S0 AC SEMSEINT)| ALIGMAUTD 09:45:57 AMMNov 11, 2020

RL
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Wide 5 Trig: Free Run THVPE M ek
IFGain:Low #Atten: 20 dB DET|P MNNNN
o Ofest0B b Mkr2 2.401 535 GHzZ Auto Tune
10 dBidiv__ Ref 10.50 dBm -23.58 dBm
Log 1
p-500 Center Freq||
-9.50 2.402000000 GHz
2 3
8.5 ’ ESAEREY
e StartFreq||
w8 2.400500000 GHz
495
-59.5 by
95 Stop Freq(]
! 2.403500000 GHz
pricka)
Center 2.402000 GHz Span 3.000 MHZ CF Step
Res BW 30 kHz #VBW 100 kHz Sweep @Swp) 3.200 ms (1001 pts) 300,000 kHz
I S S I AR WY R N TR e~ [ Man
1 N f 2.401 913 GHz -3.19 dBm
2 N f 2.401 635 GHz -23.58 dBm
3| N f 2.402 474 GHz -23.60 dBm Freq Offset
4 0Hz
5
6
7
8
9
10
11 v
< >
MSG STATUS
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Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

0 RL RF 508 AC SEMSE!INT ALIGNAUTO 09:49:33 AMNov 11, 2020
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr mak[laaasg| Freauency
PNO: Wide 0 1'9: Free Run TYPE M kbt
| IFGain:Low #Atten: 20 dB DET|P NN NN N
ot Ofet08 db Mkr2 2.440 538 GHZ Auto Tune
10 dBidiv__ Ref 10.50 dBm -22.52 dBm
Log T
.50 CenterFreq||
940 5 3 2.441000000 GHz
195 ‘ -
e StartFreq||
85 2.439500000 GHz
-85
B85
oy Stop Freq||
ror 2.442500000 GHz
Center 2.441000 GHz Span 3.000 MHZ CF Step
| Res BW 30 kHz #/BW 100 kHz Sweep #Swp) 3.200 ms (1001 pts) 300.000 kHz,
| I S R S R R puto Man
N f 2,440 916 GHz -2.34 dBm
21 N f 2440538 GHz 2252 dBm
3| N f 2441474 GHz -2251 dBm Freq Offset
: 0 Hz|
[
7
8
9
10
1 %
< b
MSG STATUS
Figure Channel 78:
Agilent Spectrum Analyzer - Swept SA
0 RL RF So0Q SEMSEINT ALIGM AUTO 10:00:37 AMMNov 11, 2020 E
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 requency
PNO: Wide 5o 1Hg:Free Run TYPE IV oottt
IFGain:Low #Atten: 20 dB DET|F MN NN N
o Ofest0B db MKr2 2.479 541 GHZ Auto Tune
10 dBidiv__Ref 10.50 dBm -21.53 dBm
Log 1
p-500 Center Freq||
840 9 3 2.480000000 GHz
-18.5 ’ 37 dBml
e StartFreq||
85 2478500000 GHz
-48.5
-58.5 <L
e Stop Freq||
roe 2.481500000 GHz
Center 2.480000 GHz Span 3.000 MHZ| CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts)| 300.000 kHz
| E=s [ e [ Auto Man
1] N f 2.479 916 GHz -1.37 dBm
2l N f 2.479 641 GHz 2153 dBm
3| N f 2.480 477 GHz 2143 dBm Freq Offset
: 0Hz
3
7
8
9
10
1 @
< >

=
7]
2]

STATUS
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Product : Bluetooth Speaker
Test [tem : Occupied Bandwidth Data
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date : 2020/10/26
Channel No Frequency Measurement Level Required Limit Result
) (MHz) (kHz) (kHz)
00 2402 1293 - NA
39 2441 1296 -- NA
78 2480 1296 -- NA
Figure Channel 00:
Agilent Spectrum Analyzer - Swept SA
fl RL RF S0&  AC SEMSE!INT ALIGM AUTO 10:08:01 AMMNov 11, 2020
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr micE[iz3455|  Frequency
PNO: Wide (o Trig: Free Run T PE| M Wity
IFGain:Low — #Atten: 20 dB pET|P NN
Auto Tune
o Offeet05 db Mkr2 2.401 346 GHZ
10 dBidiv__Ref 10.50 dBm -23.42 dBm
Log 1
0500 Center Freq|]
50 2.402000000 GHz
2 3
8.5 ’ 223 Em
3 StartFreq||
w8 2.400500000 GHz
A9E ——0
-58.5
o Stop Freq(]
! 2.403500000 GHz
785
Center 2.402000 GHz Span 3.000 MHz| CF Step
|I1tRes BW 30 kHz #VBW 100 KHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz,
I DE] [ % T v ] FUNCTION [ FUNCTIONWIDTH FUNCTION VALUE Auto Man
1] N f 2.401913 GHz 3.23 dBm
2 N f 2.401 346 GHz 2342 dBm
3N f 2.402 639 GHz 2358 dBm Freq Offset
4 0Hz
5
5
7
)
9
10
11 3
< >
MSG STATUS
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Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

0 RL RF 508 AC SEMSE!INT ALIGNAUTO 10:25:34 AMNov 11, 2020
[Center Freq 2.441000000 GHz | Avg Type: Log-Pur Wak[lzaasg| Freauency
PNO: Wide (50 Trig: Free Run THRE M b
| IFGain:Low #Atten: 20 dB DET|P NN NN N
ot OTeet 05 MKkr2 2.440 346 GHzZ Auto Tune
10 dBidiv__Ref 10.50 dBm -22.80 dBm
Log T
0500 Center Freq|]
250 — 2.441000000 GHz]
2 3
-19.5 . -
3 StartFreq||
B8 2.439500000 GHz
495 fror SN
B85
o Stop Freq||
2.442500000 GHz
-79.5
Center 2.441000 GHz Span 3.000 MHZ CF Step
| Res BW 30 kHz #/BW 100 kHz Sweep #Swp) 3.200 ms (1001 pts) 300.000 kHz,
| I S E A S R R puto Man
N f 2,440 916 GHz -2.30 dBm
2l N f 2440 346 GHz -22.30 dBm
3[ N f 2441642 GHz -22.61 dBm Freq Offset
: 0 Hz|
3
7
8
9
10
1 3
< b
MSG STATUS
Figure Channel 78:
Agilent Spectrum Analyzer - Swept SA
fl RL RF So0Q SEMSEINT ALIGM AUTO 10:43:24 AMMNov 11, 2020 E
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & requency
PNO: Wide 5o 1Hg:Free Run TYPE IV oottt
IFGain:Low #Atten: 20 dB pET|P NN
ot Offeet 05 o MKr2 2.479 349 GHZ AutoTune
10 dBidiv__Ref 10.50 dBm -21.53 dBm
Log 1
0500 Center Freq|]
250 — aal 2.480000000 GHz
.2 3
-18.5 i ARl |
3 StartFreq||
5 2.478500000 GHz
-48.5
-58.5
s Stop Freq||
2.481500000 GHz
785
Center 2.480000 GHz Span 3.000 MHz| CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts)| 300.000 kHz
I R R I N pute Man
M 1]f 2,479 916 GHz 1,51 dBm
N 1] f 2.479 348 GHz 2153 dBm
3N [1]f 2.450 645 GHz -22.04 dBm Freq Offset
: 0Hz
6
7
8
9
10
1 2
< >
MSG STATUS
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11. Duty Cycle

11.1.  Test Setup

EUT

RF Cable

1

SMA
Connecter

Spectrum

Analyzer
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11.2.

Product
Test Item
Test Mode

Spectrum Analyzer 1
Swept SA
KEYSIGHT [neut RE
oupling:
- Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.441000000 GHz

5 Marker Table \J

Mode Trace Scale

A2 1 t
F 1 t

Test Result of Duty Cycle

Bluetooth Speaker
Duty Cycle Data
Mode 1: Transmit - 1Mbps

Input Z: 50 Q
Corr CCorr
Freq Ref Int (S)

Atten: 10 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Level 0.00 dBm

Video BW 1.0 MHz

X Y
2.900 ms (A)-0.02940 dB
9.700 ms -5.763 dBm

Function
[(i]

9 Nov 30, 2020
9:59:12 AM

Time on of 100ms= 2.9ms*2= 5.8ms
Duty Cycle=5.8ms / 100ms= 0.058
Duty Cycle correction factor=20 LOG 0.058= -24.731 dB

Function Width

Avg Type: Log-Power 2
Trig: Video W
Tng Delay: -10.00 ms

Span 0 Hz
Sweep 100 ms (1001 pts)

Function Value

Duty Cycle correction factor

-24.731

dB

s
il (- -

L

Frequency

GCenter Frequency
2.441000000 GHz

Settings

Span
0.00000000 Hz

Swept Span
Zero Span

Full Span
Start Freq
2.441000000 GHz

Stop Freq
2.441000000 GHz

AUTO TUNE

CF Step
1.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
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Product
Test Item
Test Mode

Spectrum Analyzer 1
Swept SA
KEYSIGHT 'gputhF G
oupling:
- Align: Auto

1 Spectrum
Scale/Div 10 dB

— Y.

Center 2.441000000 GHz
Res BW 1.0 MHz

5 Marker Table \J
Mode Trace Scale

A2 1 t__(A)
F 1 t

Bluetooth Speaker
Duty Cycle Data

Mode 2: Transmit - 3Mbps

Input Z: 50 Q
Corr CCorr
Freq Ref Int (S)

Atten: 10 dB
Preamp: Off

PNO: Fast
Gate: Off
IF Gain: Low

Avg Type: Log-Power 2

Trig: Video
Tng Delay: -10.00 ms

Sig Track: Off

Ref Level 0.00 dBm

Video BW 1.0 MHz

X Y
2.800ms (A) 1.549 dB
9.600 ms -5.777 dBm

Time on of 100ms= 2.8ms*2= 5.6ms

Duty Cycle=5

.6ms / 100ms= 0.056

Function

Function Width

W
PNNNNN

AMkr1 2.800 ms
1.55dB

TRIG LVL

Span 0 Hz
Sweep 100 ms (1001 pts)

Function Value

Duty Cycle correction factor=20 LOG 0.056= -25.036 dB

Duty Cycle correction factor

-25.036

dB

a Frequency v | - e

Span
0.00000000 Hz

Swept Span
Zero Span

Full Span
Start Freq
2.441000000 GHz

Stop Freq
2.441000000 GHz
AUTO TUNE

CF Step
1.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
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12. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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