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1. GENERAL INFORMATION
1.1. EUT Description
Product Name SOUNDBOKS
Trade Name SOUNDBOKS
Model No. SOUNDBOKS
FCC ID. 2AJAASB3
Frequency Range 2403.5-2477.3MHz
Channel Number 49
Type of Modulation FSK
Antenna Type Printed PCB inverted-F Antenna
Channel Control Auto
Antenna Gain Refer to the table “Antenna List”
Power Adapter MFR: DYS, M/N: DSC500-145330M
Input: AC 100-240V, 50-60Hz, 1.3A
Output: DC 1.45V 3.3A
Cable Out: Non-Shielded, 1.9m

Antenna List

No. [Manufacturer Part No. Antenna Type Peak Gain
1 |Eleven Engineering |RF1810057 Printed PCB inverted-F |3.77 dBi for 2.4GHz
Antenna

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

Channel

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:
Channel 20:

Note:

Frequency
2403.5 MHz
2405.1 MHz
2406.6 MHz
2408.1 MHz
2409.7 MHz
2411.2 MHz
2412.8 MHz
2414.3 MHz
2415.8 MHz
2417.4 MHz
2418.9 MHz
2420.4 MHz
2422.0 MHz
2423.5 MHz
2425.1 MHz
2426.6 MHz
2428.1 MHz
2429.7 MHz
2431.2 MHz
2432.7 MHz

Channel

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:
Channel 40:

Frequency
2434.3 MHz
2435.8 MHz
2437.4 MHz
2438.9 MHz
2440.4 MHz
2442.0 MHz
2443.5 MHz
2445.0 MHz
2446.6 MHz
2448.1 MHz
2449.6 MHz
2451.2 MHz
2452.7 MHz
2454.3 MHz
2455.8 MHz
2457.3 MHz
2458.9 MHz
2460.4 MHz
2461.9 MHz
2463.5 MHz

Channel

Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:

Frequency
2465.0 MHz
2466.6 MHz
2468.1 MHz
2469.6 MHz
2471.2 MHz
2472.7 MHz
2474.2 MHz
2475.8 MHz
2477.3 MHz

1. The EUT is a SOUNDBOKS with a built-in Bluetooth V4.2, V3.0, V2.1+EDR and Frequency hopping of

2.4GHz transceiver, this report for Frequency hopping of 2.4GHz.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth

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

Test Mode

Mode 1: Transmit -Frequency hopping of 2.4GHz
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1.3. 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 Latitude E5440 |[HG26TZ1 Non-Shielded, 0.8m
2 |DVD PLAYER Pioneer DV-600AV GJKD006463LS N/A
3 |Speaker PHILIPS SBP1100 HS1A0825057486 Non-Shielded, 1.2m
4 |IPod nano Apple Al1199 5U7047U8VQ5 N/A
5 [Test Fixture Meiloon N/A N/A N/A
Signal Cable Type Signal cable Description
A [USB Cable Non-Shielded, 0.8m
B |Audio Cable Non-Shielded, 1.7m
C |Audio Cable Non-Shielded, 1.2m
D |Audio Cable Non-Shielded, 1.4m
E |Signal Cable Non-Shielded, 0.1m
1.4, Configuration of Tested System
DVD PLAYER Notebook PC
(2) (1)
A
B
Test Fixture
E (5)
c D
Speaker IPod nano
(3) (4)
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1.5. EUT Exercise Software

1. Setup the EUT as shown in Section 1.4.

2. Execute software ”Putty v0.62” on the Notebook PC.

3. Configure the test mode, the test channel, and the data rate.
4. Press “OK?” to start the continuous Transmit.

5. Verify that the EUT works properly.

Page: 9 of 56



Report No.: 1940049R-RFUSP0O1V00 > DE KRA

1.6.

Test Facility
Ambient conditions in the laboratory:
Items Required (IEC 68-1) Actual

Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) |860-1060 950-1000

USA . FCC Registration Number: TW3023

Canada : IC Registration Number: 4075A

Site Description:  Accredited by TAF
Accredited Number: 3023

Test Laboratory: ~ DEKRA Testing and Certification Co., Ltd

Address: No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,
Taiwan, R.O.C.

Phone number: 886-2-8601-3788

Fax number: 886-2-8601-3789

Email address: info.tw@dekra.com

Website: http://www.dekra.com.tw
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1.7.

List of Test Equipment

For Conducted measurements /CB3/SR8

Equipment Manufacturer (Model No. Serial No. Cali. Date Due. Date

Temperature Chamber WIT GROUP |TH-1S-B EQ-201-00146 2019/02/12 |2020/02/11
X |Spectrum Analyzer Agilent N9010A MY53470892 2018/09/27 |2019/09/26
X |Peak Power Analyzer Keysight 8990B MY51000410 2019/07/30  [2020/07/29
X |Wideband Power Sensor [Keysight N1923A MY56080003 2019/07/25 [2020/07/24
X [Wideband Power Sensor  [Keysight N1923A MY56080004 2019/07/25 [2020/07/24
X |EMI Test Receiver R&S ESCS 30 100369 2018/11/19 |2019/11/18
X [LISN R&S ENV216 101105 2019/05/14  |2020/03/29
X |LISN R&S ESH3-Z5 836679/014 2019/05/14  |2020/04/01
X |Coaxial Cable DEKRA RG 400 LCO018-RG 2019/06/21 |2020/06/20
For Radiated measurements /Site3/CB8

Equipment Manufacturer Model No. Serial No. Cali. Date Due. Date
X |Spectrum Analyzer |R&S FSP40 100170 2019/03/12 {2020/03/11
X |Loop Antenna Teseq HLA6121 37133 2018/10/13 |2019/10/12
X |Bilog Antenna Schaffner Chase CBL6112B 2707 2019/06/24 |2020/06/23
X |Coaxial Cable DEKRA RG 214 LCO003-RG 2019/06/14 |2020/06/13
X |Pre-Amplifier Jet-Power JPA-10M1G33 |170101000330010 (2019/06/14 |2020/06/13
X |Horn Antenna ETS-Lindgren 3117 00135205 2019/04/30 |2020/04/29
X |Horn Antenna SCHWARZBECK [9120D 576 2018/12/18 |2019/12/17
X |Pre-Amplifier EMCI EMCO012630SE (980210 2019/04/10 |2020/04/09

Horn Antenna Com-Power AH-840 101043 2019/01/09 [2020/01/08

Amplifier + Cable |EMCI EMC184045SE (980370 2019/03/21 |2020/03/20
X [Filter MICRO-TRONICS |BRM50702 G270 2019/08/08 [2020/08/07

Filter MICRO-TRONICS |BRM50716 G196 2019/08/08 [2020/08/07
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 :QuieTek EMI 2.0 VV2.1.113.
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm
[2dBuV] EUT
Q 1|:|2|g|]?|’:|V /l: Load |_ N

- Oooo L N\

N LISN© p LISN
/. ///////4 // A
LISN
Ground Plane

A
Y
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2.2.

2.3.

2.4,

Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz o 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.

Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.1.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 50o0hm 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 was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

+ 2.26dB
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2.5. Test Result of Conducted Emission

Product : SOUNDBOKS
Test Item : Conducted Emission Test
Test date : 2019/05/29
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2440.4MHz)
Line 1
S0.0-]
=
f“%’300-—
10.0-]

150 e ueney (MHD) ID.E)DD 2D.ID-D-D 30.000
Frequency Correct Reading Level |[Measure Level| Margin Limit |Detector Type
(MH2z) Factor (dB) (dBuVv) (dBuv) (dB) (dBuVv)

1 0.158 9.656 26.320 35.976 -29.795 | 65.771 |QUASIPEAK
2 | * 0.505 9.670 35.980 45.650 -10.350 | 56.000 |QUASIPEAK
3 0.873 9.685 24.340 34.025 -21.975 | 56.000 |QUASIPEAK
4 1.646 9.727 21.900 31.627 -24.373 | 56.000 |QUASIPEAK
5 3.740 9.795 27.440 37.235 -18.765 | 56.000 |QUASIPEAK
6 26.880 10.214 29.980 40.194 -19.806 | 60.000 |QUASIPEAK
Note:

1. All Reading Levels are Quasi-Peak and average value.
2."*" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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Product : SOUNDBOKS
Test Item : Conducted Emission Test
Test date : 2019/05/29
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2440.4MHz)
Line 1
S0.0-]
=
§3DD—
10.0-]
150 e ueney (MHD) 1D.E>DD 2D.ID-D-D 30.000
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv) (dB) (dBuVv) Type
1 0.158 9.656 9.190 18.846 -36.925 | 55.771 | AVERAGE
2 | * 0.505 9.670 28.260 37.930 -8.070 46.000 | AVERAGE
3 0.873 9.685 12.410 22.095 -23.905 | 46.000 | AVERAGE
4 1.646 9.727 11.180 20.907 -25.093 | 46.000 | AVERAGE
5 3.740 9.795 19.800 29.595 -16.405 | 46.000 | AVERAGE
6 26.880 10.214 26.850 37.064 -12.936 | 50.000 | AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.
2. " *" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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Product : SOUNDBOKS
Test Item : Conducted Emission Test
Test date : 2019/05/29
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2440.4MHz)
Line 2
S0.0-]
=
§3DD—
10.0-]
150 e ueney (MHD) 1D.E>DD 2D.ID-D-D 30.000
Frequency Correct Reading Level |[Measure Level| Margin Limit |Detector Type
(MH2) Factor (dB) (dBuVv) (dBuv) (dB) (dBuVv)
1 0.255 9.690 28.020 37.710 -25.290 | 63.000 |QUASIPEAK
2 | * 0.498 9.700 36.980 46.680 -9.377 56.057 |QUASIPEAK
3 0.857 9.725 24.000 33.725 -22.275 | 56.000 |QUASIPEAK
4 3.740 9.835 29.860 39.695 -16.305 | 56.000 |QUASIPEAK
5 11.642 10.099 27.260 37.359 -22.641 | 60.000 |QUASIPEAK
6 27.439 10.459 30.480 40.939 -19.061 | 60.000 |QUASIPEAK
Note:

1. All Reading Levels are Quasi-Peak and average value.
2."*" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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Product : SOUNDBOKS
Test Item : Conducted Emission Test
Test date : 2019/05/29
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2440.4MHz)
Line 2
S0.0-]
=
§3DD—
10.0-]
150 e ueney (MHD) 1D.E>DD 2D.ID-D-D 30.000
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv) (dB) (dBuVv) Type
1 0.255 9.690 23.600 33.290 -19.710 | 53.000 | AVERAGE
2 | * 0.498 9.700 30.270 39.970 -6.087 46.057 | AVERAGE
3 0.857 9.725 14.060 23.785 -22.215 | 46.000 | AVERAGE
4 3.740 9.835 21.560 31.395 -14.605 | 46.000 | AVERAGE
5 11.642 10.099 21.280 31.379 -18.621 | 50.000 | AVERAGE
6 27.439 10.459 27.440 37.899 -12.101 | 50.000 | AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.
2. " *" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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3.1.

3.2.

3.3.

3.4.

Peak Power Output
Test Setup
EUT RF Cable
1
SMA
Connecter
Limit

The maximum peak power shall be less 0.125Watt.

Test Procedure

Power
Meter

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

1t 1.19dB
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3.5. Test Result of Peak Power Output

Product SOUNDBOKS

Test Item Peak Power Output

Test Site No0.3 OATS

Test date 2019/05/21

Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz

Channel No. | Frequency Peak Measurement Required Limit Result

(MHz) (dBm)

Channel 01 2403.50 12.74 <21dBm Pass
Channel 25 2440.40 12.71 <21dBm Pass
Channel 49 2477.30 12.54 <21dBm Pass
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4. Radiated Emission

4.1. Test Setup

Under 30MHz
< - 1 >
J« 3m g
Antenna Mast
Broadband or Loop
Antenna >
EUT Antenna heiaht is1m.
Non-Conducted im
Tahla

]0cm

Test | %I Fully soldered Metal Ground | -
Receiver [ ToReceiver]
T=:\

Below 1GHz

[FRP Dome | ET@

\ . r"|_
L

L

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between

EUT antenna and turn table

Non-Conducted Tablg 3 was 3M regards to the
standard adopted.

5;
% |Fu||y soldered Metal Ground || To Controller

Test | To Receiverl
Receiver
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Above 1GHz

EUT

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

/ on the ground plane.

| =L

4.2. Limits

> General Radiated Emission Limits

To Receiver| ]

Pre-
Amplifier

|

|

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.

4.4,

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 1MHz.
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 worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

1+

4.08 dB above 1GHz
4.22 dB below 1GHz

—+
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4.5. Test Result of Radiated Emission

Product : SOUNDBOKS
Test Item : Harmonic Radiated Emission
Test Site : No0.3 OATS
Test date : 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz(2403.5MHz)
Horizontal
fg 30,0
000 S000.000 F300.000 10006.000 F];izli}:.:;D(MH]Z.;SDDD.DDD 17500.000 20001‘1000 22500.000 25001‘10(]
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2z) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 4807.000 -19.874 60.980 41.106 -32.894 | 74.000 PEAK
2 | *| 7210.500 -16.561 62.140 45.578 -28.422 | 74.000 PEAK
3 9614.000 -14.245 58.110 43.865 -30.135 | 74.000 PEAK
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.

Average measurements: RBW = 1MHz, VBW = 10 Hz, 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.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

o uhwWwN
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Product SOUNDBOKS
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz(2403.5MHz)
Vertical
fg 30,0
000 S000.000 F300.000 10006.000 F];izli}:.r?;D(MH]Z.;SDDD.DDD 17500.000 20006.000 22500.000 25001‘10(]
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2z) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 4807.000 -19.874 61.840 41.966 -32.034 | 74.000 PEAK
2 | *| 7210.500 -16.561 65.140 48.578 -25.422 | 74.000 PEAK
3 9614.000 -13.837 58.990 45.153 -28.847 | 74.000 PEAK
Note:

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

ok wN

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, 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

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : SOUNDBOKS
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz(2440.4MHz)
Horizontal
f%’ 30,0
20,0
000 2000.000 73200.000 lDDDGIJ.DDD F];izzz.:lva(MH;SDDD.DDD 17500.000 EDDDGIJ.DDD 22500.000 25000.00
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 4880.800 -20.314 59.190 38.877 -35.123 | 74.000 PEAK
2 7321.200 -15.517 60.780 45.262 -28.738 | 74.000 PEAK
3 |*| 9761.600 -15.381 60.780 45.398 -28.602 | 74.000 PEAK
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.

Average measurements: RBW = 1MHz, VBW = 10 Hz, 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.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

ok wN
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Product : SOUNDBOKS
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz(2440.4MHz)
Vertical
f%’ 30,0
20,0
000 2000.000 73200.000 IDDDGIJ.DDD F];izzi.gEMH]Z.)SDDD.DDD 17500.000 EDDDGIJ.DDD 22500.000 25000.00
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 4880.800 -20.314 64.730 44.417 -29.583 | 74.000 PEAK
2 | *| 7321.200 -14.642 62.490 47.847 -26.153 | 74.000 PEAK
3 9761.600 -14.912 55.750 40.837 -33.163 | 74.000 PEAK
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.

Average measurements: RBW = 1MHz, VBW = 10 Hz, 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.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

ok wN
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Product : SOUNDBOKS
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz(2477.3MHz)
Horizontal
f%’ 30,0
20,0
000 2000.000 73200.000 lDDDGIJ.DDD F];izzz.gEMH]Z.)SDDD.DDD 17500.000 EDDDGIJ.DDD 22500.000 25000.00
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 4954.600 -20.661 60.340 39.679 -34.321 | 74.000 PEAK
2 | *| 7431.000 -14.473 59.600 45.128 -28.872 | 74.000 PEAK
3 9909.200 -14.706 58.860 44.154 -29.846 | 74.000 PEAK
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.

Average measurements: RBW = 1MHz, VBW = 10 Hz, 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.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

ok wN
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Product : SOUNDBOKS
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz(2477.3MHz)
Vertical
0.0
fg 30.0-|
100
000 S000.000 7500.000 10006.000 F];izli}:.:;DEMH]Z.;SDDD.DDD 17500.000 20001‘1000 22500.000 2500000
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 |*| 4954.600 -17.884 67.560 49.675 -24.325 | 74.000 PEAK
2 7431.900 -14.473 62.270 47,796 -26.204 | 74.000 PEAK
3 9909.200 -14.706 58.560 43.854 -30.146 | 74.000 PEAK
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.

Average measurements: RBW = 1MHz, VBW = 10 Hz, 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.

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

ok wd
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Product : SOUNDBOKS
Test Item : General Radiated Emission
Test Site : No.3 OATS
Test date : 2019/05/28
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2440.4MHz)
Horizontal
E 40.074|—|
20000 1000000 200 000 300 000 400000 . x:unD.eEES o 500000 700,000 200,000 000 000 1000 000
Frequency Correct Reading Level |[Measure Level| Margin Limit |Detector Type
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m)
1 146.400 -1.617 38.578 36.961 -6.539 43.500 |QUASIPEAK
2 |* 255.040 1.071 43,739 44,810 -1.190 46.000 |QUASIPEAK
3 319.060 2.324 40.978 43.302 -2.698 46.000 |QUASIPEAK
4 383.080 4,449 34.738 39.187 -6.813 46.000 |QUASIPEAK
5 491.720 6.545 30.675 37.220 -8.780 46.000 |QUASIPEAK
6 590.660 8.236 24.792 33.028 -12.972 | 46.000 |QUASIPEAK
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.

Average measurements: RBW = 1MHz, VBW = 10 Hz, 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.

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

ok wn
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Product : SOUNDBOKS
Test Item : General Radiated Emission
Test Site : No.3 OATS
Test date : 2019/05/28
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2440.4MHz)
Vertical
Eem.uf;'—l
DLED_.DDD 100000 200000 300000 400000 500000 500000 700,000 200,000 200000 1000 000
Frequency (PHz)
Frequency Correct Reading Level |[Measure Level| Margin Limit |Detector Type
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m)
1 72.680 -6.776 41.959 35.183 -4.817 40.000 |QUASIPEAK
2 255.040 1.071 37.078 38.149 -7.851 46.000 |QUASIPEAK
3 |* 352.040 3.477 40.905 44,382 -1.618 46.000 |QUASIPEAK
4 383.080 4,449 37.343 41,792 -4.208 46.000 |QUASIPEAK
5 590.660 8.236 25.808 34.044 -11.956 | 46.000 |QUASIPEAK
6 714.820 9.614 23.731 33.345 -12.655 | 46.000 |QUASIPEAK
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.

Average measurements: RBW = 1MHz, VBW = 10 Hz, 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.

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

ok wN
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5.1.

5.2.

5.3.

5.4.

RF Antenna Conducted Test

Test Setup
RF Cable Spect
EUT pectrum
I Analyzer
SMA
Connecter
Limits

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

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.20dB
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5.5. Test Result of RF Antenna Conducted Test

Product : SOUNDBOKS

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test date : 2019/05/20

Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz

Figure Channel 01:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -868

Reading Value |
T

30

T T T T
20 REBW: 100k, VEW: 1M
T Sweep Time: Auto 3

10+

-10
o0
30

40 %
P WWW
-60 4

dBm

70
80
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Figure Channel 25:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -3.88 Reading Value |
T

30

n £ REW: 100k, VBW: 1M | ]
Sweep Time: Auto

10+
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Figure Channel 49:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-10.24

Reading Valug |
T

g i REW: 100k, VEW: 1M | ]
E Sweep Time: Auto

10 +

-10
20
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50 E
-60 4

dBm

70 ¥
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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 Radiated Measurement:

Above 1GHz

< I 4. 1 N
f 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.

TN

RF absorber material

EUT ) on the ground plane.

/ —
AAAAAAAAAAAAAANAA =5 5

| %l To Receiver| | P& —/

Amplifier

RF Conducted Measurement

RF Cable

EUT 1

8-WAY
Power Divider

Spectrum

Analyzer

6.2. Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. 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)).
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6.3. 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.

6.4. Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

-+
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6.5. Test Result of Band Edge

Product SOUNDBOKS

Test Item Band Edge

Test Site No0.3 OATS

Test date 2019/05/23

Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2403.5MHz)
Horizontal

E F0.0-] \

f—g . \\W\‘W
000 235!:;.000 2366.000 237!:;.000 2386.000 FreqiiiioﬁHz) 2400.000 2416.000 2426.000 2436.000 2440004
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector

(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type

1 2390.000 6.474 44.079 50.554 -23.446 | 74.000 PEAK

2 2400.000 6.528 64.638 71.166 - - PEAK

3 | *| 2404.058 6.553 102.906 109.459 - - PEAK

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. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor. ) o
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product SOUNDBOKS
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2403.5MHz)
Horizontal
fg 50.0- / \ML
000 235!:;.000 2366.000 23?!:;.000 238!:‘?.000 Freqis;iioﬁHz) 2400.000 2416.000 2426.000 2436.000 2440004
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2z) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 2390.000 6.474 29.877 36.352 -17.648 | 54.000 | AVERAGE
2 2400.000 6.528 55.871 62.399 - - AVERAGE
3 | *| 2403.623 6.550 101.672 108.222 - - AVERAGE
Note: ) )
1. All readings above 1GHz are performed with geak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor. ) o
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product SOUNDBOKS

Test Item Band Edge

Test Site No.3 OATS

Test date 2019/05/23

Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2403.5MHz)
Vertical

1200

1100

E F0.0-] fl 1"'
fg 50.0- \M‘WW‘__
000 235!:;.000 236!2;.000 23?!:;.000 2386.000 Freqis;iioﬁHz) 2400.000 2416.000 2426.000 2436.000 2440004
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 2390.000 5.880 42.709 48.590 -25.410 | 74.000 PEAK
2 2400.000 5.879 57.908 63.787 - - PEAK
3 | *| 2404.058 5.889 96.226 102.115 - - PEAK
Note:
1. All readings above 1GHz are performed with geak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product SOUNDBOKS
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2403.5MHz)
Vertical
fg 50.0- \Lx\v
000 2356.000 2366.000 237!:;.000 2386.000 Freqis;iioﬁHz) 2400.000 2416.000 2426.000 2436.000 2446.00!
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2z) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 2390.000 5.880 26.036 31.917 -22.083 | 54.000 | AVERAGE
2 2400.000 5.879 49.336 55.215 - - AVERAGE
3 | *| 2403.623 5.888 95.014 100.902 - - AVERAGE
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. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor. ) o
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product SOUNDBOKS

Test Item Band Edge

Test Site No.3 OATS

Test date 2019/05/23

Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2477.3MHz)
Horizontal

LevelldBuid/frm)

1200

1100

100.0—|

S0.0—|

B80.0—

FO.0—

40,0

30,0

200

100

0.0

mﬂw
S0.0 -

T
2450.000

T
2450000

T
2470.000

T
2480000

T
2490000

T
2500000

T
2510000

T
2520.000

T
2533.504

Fimeyimrey )
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 |*| 2477.703 7.069 102.240 109.309 -- -- PEAK
2 2483.500 7.110 48.229 55.339 -18.661 | 74.000 PEAK
Note:

All readings above 1GHz are performed with geak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correction Factor.

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

oukwhrE
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Product SOUNDBOKS
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/05/23
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2477.3MHz)
Horizontal
fg 50.0- ! S
S00 2456.000 2461:;.000 247!:".000 2::!;;.3:fw (Mz:zg)d-m 2506.000 2516.000 252!:‘?.000 I2533.50!
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 |*| 2477.268 7.066 101.073 108.139 - - AVERAGE
2 2483.500 7.110 35.180 42.290 -11.710 | 54.000 | AVERAGE
Note:
1. All readings above 1GHz are performed with geak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW =10 Hz Sweep Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product SOUNDBOKS

Test Item Band Edge

Test Site No.3 OATS

Test date 2019/05/23

Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2477.3MHz)
Vertical

1200

1100

100.0—|

S0.0—|

B80.0—

/

FO.0—

LevelldBuid/frm)

40,0

30,0

200

100

0.0

600
S0.0 -

T
2450.000

T T T T T T T T
2450000 2470.000 2480000 2490000 2500000 2510000 2520.000 2533.504

=00 Fregquency (MH=)
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 |*| 2477.703 6.327 92.606 98.933 - - PEAK
2 2483.500 6.363 43.828 50.191 -23.809 | 74.000 PEAK
Note:
1. All readings above 1GHz are performed with geak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW =10 Hz Sweep Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product SOUNDBOKS

Test Item Band Edge

Test Site No.3 OATS

Test date 2019/05/23

Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz (2477.3MHz)
Vertical

S0.0 -

LeveldBuid/frm)

200

100

0.0-;

30.0-|

T
2450.000

v
2450000

T
2470.000

v
2480000

v
2490000

v
2500000

v
2510000

T
2520.000

T i
2533.504

Fregquency (MH=)
Frequency Correct Reading Level |[Measure Level| Margin Limit Detector
(MH2z) Factor (dB) (dBuVv) (dBuv/m) (dB) [(dBuV/m) Type
1 |*| 2477.268 6.324 91.406 97.730 - - AVERAGE
2 2483.500 6.363 26.940 33.303 -20.697 | 54.000 | AVERAGE
Note:
1. All readings above 1GHz are performed with geak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz VBW =10 Hz Sweep Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average

etection.
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Product SOUNDBOKS
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz(Hopping off)
Measurement Level Result
A (dB)
> 20 PASS

Figure Channel 01:

Agilent Spectrum Analyzer - Swept SA

0 RLT RF

10 cBidiv
Log

1.0

SOQ  AC SEMSEINT] ALIGN AUTO 05:21:27 PM May 19, 2010
Start Freq 2.390000000 GHz | Avg Type: Log-Pwr RACE[123456 Frequency
RO Fast o Trig: Free Run Avg|Hold:»100/100 ‘
IFGain:Low Atten: 30 dB DETIP NNHNNN
Ref Offset 1 dB Mkr3 2.399 492 85 GHz Auto Tune|
Ref 21.00 dBm -34.611 dBm
1
Center Freq

1.00

P

2397000000 GHz

WB 39 dBr

-5.00
e N StartFre
8 AV a
X 2/\/\ ¥ 2.390000000 GHz
-32.0 v
-45.0 W'\h ‘ﬂ \yf
55 g s i M . s StopFreq
2.404000000 GHz
-B2.0
Start 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #V/BW 300 kHz Sweep 2.667 ms (40001 pts 1.400000 MHz
|Auto Man
f 2.403 67406 GHz 10.608 dBm
2 N f 2.400 000 00 GHz 43.298 dBm
3 f 2.399 492 85 GHz 34611 dBm Freq Offset
0Hz
10
1 v

% STATUS

Figure Channel 49:

S0 &

F A0 SEMSEIINT ALIGN AUTO 03:29:43 AM Jun 28, 2019
|Start Freq 2.475000000 GHz ] Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
5 Trig: Free Run Avg|Hold:>100/100 T
IFGain:Low #Atten: 30 dB DET|P NN NR N
ot Ot 1 B WMkr3 2.488 524 375 GHZ Auto Tune
10 dBidiv__Ref 21.00 dBm -49.374 dBm
Log 1
1na A Center Freq|
100 2.487500000 GHz,
s T [V e
en "\"f ‘V/\ StartFreq
20 YA 2.476000000 GHz
330 ¥ v 3
e VAW ()
. LT L A TP Py n Y
=0 Stop Freq|
2500000000 GHz,
2.0
Start 2.47500 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts 2500000 MHz
0 FUNCT Auto Man
N f 2477 273750 GHz 9455 dBm
N f 2.453500 GHz 0,452 dBm
3N f 2485524 375 GHz 49374 dBm Freq Offset|
0 Hz|
10
1 o
< >
MSG [STATUS
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Product SOUNDBOKS
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz(Hopping on)
Measurement Level Result
A (dB)
> 20 PASS

Figure Channel 01 Hopping:

Agilent Spectrum Analyzer - Swept SA

0 RLT RF

10 ciBidiv
Log

1o

SOG  AC SEMSEINT] ALIGN AUTO 051121 PM May 19, 2019
[Start Freq 2.390000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast 50 Trig:Free Run Avg|Hold:>100/100 |
IFGain:Low Atten: 30 dB DET|P MM NN N
Ref Offset 1 dB Mkr3 2.399 547 80 GHz| Auto Tune
Ref 21.00 dBm -31.355 dBm
1
CenterFreq

1.00

A

2.397000000 GHz

[m &5 deirf

-8.00
e StartFreq
20 2.390000000 GHz
-390
-49.0 Y
=0 Stop Freq|
2.404000000 GHz
2.0
Start 2.390000 GHz Stop 2.404000 GHz] CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts 1.400000 MHz
FUNCTION FUNCTION WIDTH FUNCTIC ALUE ~ m Man
f 2.403564 60 GHz 11.120 dBm
2] N f 2.400 000 00 GHz 38.000 dBm
3 f 2.399 547 80 GHz 31.365 dlBm Freq Offset|
0 Hz|
10
1 E
< >
IMSG %STATUS
Figure Channel 49 Hopping:

Agilent Spectrum Analyzer - Swept SA

i RL RF S09  AC SENSE:INT] ALIGNAUTO 03:32:52 AM Jun 29, 2019
[Start Freq 2.475000000 GHz Avg Type: Log-Pwr TRACE[12345 6 Frequency
73 Trig: Free Run Avg|Hold:>100/100 T
IFGainiLow ~ #Atten: 30 dB perfP NNNN K
ot OTect 1 a8 MKr1 2.476 726 250 GHZ Auto Tune
10 dBidiv _ Ref 21.00 dBm 9.626 dBm
Log —.1
1o ’hm Center Freq|
100 2.487500000 GHz|
\‘I | Ll
000 W M -10.37 |
0 StartFreq
=0 2475000000 GHz|
-35.0
-42.0
=50 StopFreq
2500000000 GHz|
2.0
Start 2.47500 GHz Stop 2.50000 GHZ] CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts; 2500000 MHz
FUNCTION WIDTH ~ Auto Man
N f 2.475 726 250 GHz 9.626 dBm
N f 2.483500 GHz 47.003 dBm
3N f 2.484 261 875 GHz 40.145 dBm Freq Offset,
0 Hz|
10
11 3

STATUS
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7. Channel Number

7.1. Test Setup

RF Cable Spect
EUT pectrum
I 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

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

7.4. Uncertainty
N/A
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Test Result of Channel Number

SOUNDBOKS

Channel Number

No0.3 OATS

Mode 1: Transmit -Frequency hopping of 2.4GHz

7.5.

Product
Test Item
Test Site
Test Mode

Measurement

Frequency Range
(MHz)

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2403.5-2477.3

49

>15

Pass

2403.5-2420.4MHz

2422-2440.4MHz

Agilent Spectrum Analyzer - Swept SA

Agihent Spoctrum Anolyzer - Swpt 5A
- R —— GEHEE INT ALIGNALTO | 12:49:07 P May 20, 2019 Erequency RL T GEHEE INT ALIGA 112:52:25 PM May 20, 2019 Froquency
Avg Type: Log- WACt]T2345 € Avg Type: Log- WAt[1 23456
Start Freq 2400500000 6Hz ] T Leg e ”"?Ii.:’“'*’}“‘f“ Start Freq 2421500000 GHz w_\ S e Legr v ,|[7.: ECE]
IFGain:Low Arten: 30 4B cerfP NNNNN IFGain:Low Arten: 30 4B cerfP NNNNN
tomeet1aB MKr1 2.403 542 GHZ AutoTune tomeet1aB MKrZ 2.440 41 GHZ AutoTune
(o geisiv_Ref 21.00 dBm 10.635 dBm| 10 gevav__ Ref 21.00 dBm 10.332 dBm|
1 Tz o %
" i 3 centerFreqf§] ' p i CenterFre
! A P A AT A A I L A A [, Sorerrreall A A AL AT R M AT A A A A |, Sererfed
L T IR = v v A AT A S I A LT B L= A = v I = A RV [P e P g
400
18 "t ) 190
J‘»..,J StartFreq StartFreq
N 2.400500000 GHz | " 2.421500000 GHz:
390
49,
59 Stop Freq
o 2.441600000 GHz
IStart 2.40050 GHz Stop 2.42150 GHz| art 2.42150 GHz Stop 2.44150 GHz| CF Step
[Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts)| 2.100000 MHz [ji#Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts)| 2,000000 MHz
S W S TN - Man N o L W N S - | Man
N f 2403 dBm N f 2.47198 GHz| __10.464 dBm
N T 2420 429 GHz 10471 dBm! N T 244041 GHz| __10.332 dBm
3 FreqOffset
4 0Hz
5
§
7 7
] 1=
| )
Ia | EF
1 @ | KL i
< > < >
usc gsams Im ) Alignment Completed gsams

2442-2460.4MHz

2461.9-2477.3MHz

Agilent Spectrum Analyzer - Swept SA

e T
AL - SHEEIT EE . T T EDE N p—" AL e - SHEEIT AU NECIIETETE N p—
Avg Type: Log- WAt 23456 Avg Type: Log- WACE[12 385
Start Freq 2.441500000 GHf,ND: Fos 5D TrigiFree Run AvalHol> 160M00 A A Start Freq 2.461500000 GHf,ND: == ,_J Trig:Free Run AvaHold> 100100 e
IFGainLow Atten: 30 dB cerlF NNNNN IFGainiLow Atten: 30 dB cerlP NNNN N
tomeet1aB MKrZ 2.460 38 GHZ AutoTune tomeet1aB Mkr2 2.477 26 GHZ AutoTune
j0deidi__Ref 21.00 dBm 10.033 dBm| 10 devaiv__Ref 21.00 dBm 9.725 dBm|
ol ¥ ol L ¥
Center Freq
A e AL A AL Ao | A A Al A A Al A LA M A LA A A
' w WO W T ]| 2461500000 GHz i+ AR R T A 2471600000 GHz
400
18, 19.0 u
StartFreq Vl‘ StartFreq
2 2441500000 GHz f§f =*° T V‘W"l 2461500000 GHz
39.0 -390 +
A5 290
59 StopFreqlf . Stop Freq
e 2.461500000 GHz 2.481500000 GHz
[Start 2.44150 GHz Stop 2.46150 GHz| art 2.46150 GHz Stop 2.48150 GHz| CF Step,
[Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts)| 2,000000 MHz [ji#Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts)| 2,000000 MHz
CTE SE M s S— T L ) S e - | Man
M T 44196 GHz 10.320 dBm N f 2.46192 GHz, 10,034 d8m
M i 2,460 38 GHz 10,033 dBm N i 2,477 26 GHz 9725 dBm
3 3 FreqOffset
4 4
& 4 0Hz
[ 5
7 7
] | ]
| )
Ia | EF
11 @ | KL @
< s < s
s [ Im [
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8.1.

8.2.

8.3.

8.4.

Channel Separation

Test Setup
RF Cable
=UT 1
SMA
Connecter
Limit

Spectrum
Analyzer

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.

Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

1 283Hz
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8.5. Test Result of Channel Separation

Product : SOUNDBOKS
Test Item : Channel Separation
Test Site : No0.3 OATS
Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ] Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
01 2403.5 1560 >25 kHz 1492.0 Pass
25 2440.4 1549 >25 kHz 1490.0 Pass
49 2477.3 1525 >25 kHz 1494.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 01 (2403.5MHz)

Agilent Spectrum Analyzer - Swept SA
T

T RF SO&  AC

ALIGMAUTO

03:23:14 PM May 19, 2019

Marker 2 2.405100000000 GHz \ Avg Type: Log-Pwr TAE[1 345 6 Marker
PNO: Wide (50 Trig: Free Run TYPE ] b
| IFGain:Low #Atten: 30 dB perlP RN Select Malker’
Ref Offset1 dB Mkr2 2.405 100 GHz 2
19 dBidiv Ref 21.00 dBm 10.558 dBm
1 2
1.0 ! .
"o Normal
-9.00
-19.0
P Delt
-39.0
-49.0
530 Fixed
-69.0
Center 2.403500 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 100 kHz offll
I 5L — FUNCTION
2.403 540 GHz 10.442 dBm
2l N f 2.405 100 GHz 10.658 dBm
3 Properties»
5
6
7
g More
10 10f2
11 O
< ¥
MsG [y status
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Channel 25 (2440.4MHz)

Agilent Spectrum Analyzer - Swept SA
( T a0 AC SEMSEINT) ALIGM AUTOD 03:41:34 PM May 19, 2019
Frequency

RF
|lstart Freq 2.439000000 GHz \ Aivg Type: Log-Purr TRACE[1 2345 6
PNO: Wide (50 1fig:FreeRun TYPE [V bt
IFGain:Low #Atten: 30 dB DET|P HNMHHN N
et Offeet 1 dB Mkr2 2.441 949 3 GHZ Auto Tune
10 dBrdiv_ Ref 21.00 dBm 10.240 dBm
-og 7 32
1.0 CenterFreq|
100 2.440950000 GHz
-9.00
90 StartFreq||
=0 2.439000000 GHz
-39.0
-49.0
£30 Stop Freq||
con 2442900000 GHz
Start 2.439000 GHz Stop 2.442900 GHzZ CF Step
Res BW 100 kHz #YBW 100 kHz #Sweep 500.0 ms (1001 pts) 390.000 kHz|
| T T oo T ~ |2 Man
1] N f 2,440 400 0 GHz 10,265 dBm
2l N f 2.441949 3 GHz 10.240 dBm
3 Freq Offset
. 0Hz
6
7
g
)
10
11 3
< b
IMSG %STATUS

Channel 49 (2477.3MHz)

Agilent Spectrum Analyzer - Swept SA

() T RF o0& AC SEMSEINT) ALIGN AUTOD 03:55:35 PM May 19, 2019
Marker 2 2.475745000000 GHz | Aug Type: Log-Pur TecE[12345 6 Marker
PNO: Wide (50 1fig:FreeRun TRE |1 Wik
| IFGain:Low #Atten: 30 dB DET|P NNHN M Marker Table
Ref Offset 1 dB Mkr2 2.475 745 GHz||on off
10 dBfdiv__ Ref 21.00 dBm 9.761 dBm
-og ¥ 7
na Marker Count.
1.00 [Off]
-9.00
-19.0 Couple
a0 - Markers
On Off
-39.0
-49.0
-59.0
-69.0
Center 2477300 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts)
I [ v | fUNCtiom ] FUWI
2.477 270 GHz 9.752 dBm
2l N f 2.475 745 GHz 9.761 dBm
3 All Markers Off
5
6
7
g More|
10 20f2
1 o
< ¥
MsG [y status
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9. Dwell Time

9.1. Test Setup

RF Cable Spect
EUT pectrum
I 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

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

9.4. Uncertainty

* 25msec
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Test Result of Dwell Time

SOUNDBOKS
Dwell Time
No.3 OATS

9.5.

Product
Test Item
Test Site
Test Mode

Mode 1: Transmit -Frequency hopping of 2.4GHz

Time slot

Frequency Hopping of

Sweep time | Dwell Time Limit

(MHz)

length
(ms)

Number

(ms)

(ms)

(ms)

Result

2477.3

4.290

71

2403.5 4.290 71 19600 304.590 400 Pass
2440.4 4.290 72 19600 308.880 400 Pass
19600 304.590 400 Pass

Dwell time = Time slot length*Hopping of number

Sweep time= 49 CHannel * 0.4
CH 01 Time Interval between hops

CH 01 Transmission Time

- Swopt 54 ey —r—ty
— 3 o CUE M SN Rpp—" RLT 505 SENEE INT AUGNAUTO [04:35:21 PMMay 19, 2019 Frequency
p Til Avg Type: Log-P TRACE 356 Trig Delay-1000 Avg Type: Log-P ®acEl 23456
Sweep Time 19.60 s S O V. B Center Freq Z403500000 GHz ] TraPelav1o0ams  Avs Type: Loa Pur - Il i
IFGaindow  #Amen: 20 dB Sweep Time IFGain:Low Aren: 30 dB cerF NN NN
1960 s Auto Tune
Ref Offset 1 dB RelOffset1 dB Mkr1 970.0 ps
o dBidiv  Ref 11.00 dBm 10 smvaiy Ref 21.00 dBm 10.86 dBm|
-0 od 1 AT
i Center Freq
! ! TR 2403600000 GHz
400
500
" StartFreq
190 =0 2.403600000 GHz
-390
290
20 P e R
a0 A Stop Freq
2.403500000 GHz
I R R N R R R SRR 6390
=0 enter 2.403500000 GHz Span 0 Hz| CF Step
Res BWW 1.0 MHz #VBW 1.0 MHz Sweep_10.00 ms (1001 pts) 1.000000 MHz
20 055 Y O S U T e - |0 Man
" N t S70.0 us| dBm
Al t (A) 4280 (&) 021 dE
. Gate, m Freq Offset
fofr Lo 0Hz
I | ,
Waball AR o &
L A A A A A A A -
(Center 2403500000 GHz Span 0 Hz| Toonjgre v
[Res BW 1.0 kHz #VBW 3.0 kHz Sweep 19.60 5 (1001 pts < >
Ty | B tysrans

CH25 Time Interval between hops

CH 25 Transmission Time

ALIGUA T04155:00 PM by 19, 2015 SENEE INT ALIGHALTE | 04:36:20 P May 19, 2015
Avg Type: Log-Pwr mat[1 23456 Frequency Trig Delay-1.000ms  Avg Type: Log-Pwrr mat[1 23456 Frequency
PO Class =v= Trig:Free Run AvglHold: 111 TR G Tas = Trig: Video T li———.
IFGain:Low #Anen: 20 4B e IFGain:Low Aten: 30 4B e
Auto Tune Auto Tune
Ref Offset 1 d8 Ref Offset 1 dB AMKr2 4.290 ms|
o dBidiv  Ref 11.00 dBm 10 smvaiy Ref 21.00 dBm 0.01 dB;
Log og T 1
Center Freqif ' Center Freq
! 2 cHzffl 1 e | K GHz
400
800
9.0
startFreqll ' StartFreq
a0 2.440400000 GHz | =" 2.440400000 GHz
-390
0.0 L
=0 stopFreqfll .. | [ " h Stop Freq
2.440400000 GHz 2.440400000 GHz
30 9.0
50 L] CF Step enter 2.440400000 GHz Span 0 Hz, CF Step
1.000 kHz §|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)| 1.000000 MHz
jaute Man) FUNCTION WIDTH FUNCTION VALUE [ jaute Man)
=0 N t S700us 1057 dBm
a1 + (1) 4,290 ms| (A1 001 dB;
0 FreqOffsetll 3 Freq Offset
oHz 4 0Hz
-79.0 ?
| ]
| )
[Center 2.440400000 GHz Span 0 Hz | BN n
Res BW 1.0 kHz #VBW 3.0 kHz Sweep 19.60 s (1001 pts) | B >
= [T | B Iysams,
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CH 49 Time Interval between hops

Agilent Spoctrum Analyzer - Swopt SA

CH 49 Transmission Time

Agilent Spectrum Analyzer - Swopt SA

SENEINT y ¢

104:35:51 PMbhay 19, 2015

usa

Toos

usc

RLT W 00w SENEE INT ALIGHATO | 4/57:61 M May 19, 2015 500w ALIGHA
Avg Type: Log-P © maetflzasse Frequency Trig Delay-1000 Avg Type: Log-P TRACE[1 23456 Frequency
2477300000 6H2 ) rigrreerun  Avabom T el ZATI3000006Hz = | Tngvices o e Tieetes ey
IFGainLow #Anen: 20 dB cerfP NNNNN IFGain:Low Atten: 30 dB cerlP NNNN N
Auto Tune Auto Tune
Ref Offset 1 dB Ref Offset 1 dB. Mkr1 970.0 ps
o dBldiv  Ref 11.00 dBm 0dBidiv Ref 21.00 dBm 9.89 dBm)|
(5 g _Rat 7w
centerFreqf§] ' - Center Freq
' 2.477300000 GHz |l 1 TELL] 2 477300000 GHz:
400
-8.00 190
StartFreq StartFreq
100 2477300000 GHz | *° 2477300000 GHz
-390
290 s A
20 stopFreal] .., b ARl R Ay i StopFreg
2.477300000 GHz 2.477300000 GHz
30 690
50 CF Step enter 2.477300000 GHz Span 0 Hz, CF Step
1.000 kHz/§fRes BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms {1001 pts)| 1.000000 MHz:
lAuto Man lAuto Man
-59.0
9700 us|
4,290 ms
- Freq Offset Freq Offset
0Hz 0Hz
790 | | 7
| ]
VL O R TORNE LN =
[Center 2.477300000 GHz Span 0 Hz 15 n
Res BW 1.0 kHz #VBW 3.0 kHz Sweep 19.60 s (1001 pts) | B >
tgsmans
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10.

10.1.

10.2.

10.3.

10.4.

Occupied Bandwidth

Test Setup
RF Cable
EUT T
SMA
Connecter
Limits
N/A

Test Procedure

Spectrum
Analyzer

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

1 283Hz
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10.5.  Test Result of Occupied Bandwidth

Product SOUNDBOKS

Test Item Occupied Bandwidth Data

Test Site No0.3 OATS

Test Mode Mode 1: Transmit -Frequency hopping of 2.4GHz

Frequency Measurement Level Required Limit

Channel No. (MH2) (kH2) (kH2) Result
01 2403.5 2238 - NA
25 2440.4 2235 - NA
49 2477.3 2241 -- NA

Figure Channel 01:

Agilent Spectrum Analyzer - Swept SA
( T RF S08 AT SEMSEINT ALIGH AUTO 03:35:06 PM May 19, 2019

[Center Freq 2.403500000 GHz | Avg Type: Log-Pwr mace[ragasg | Frequency
PNO: Wide (0 119: Free Run THRE ] fiefobi:
IFGain:Low #Atten: 30 dB DET|P NNHH M
o Ofreot 1 b MKkr2 2.402 423 GHz Auto Tune
19 dBidiv Ref 21.00 dBm -14.36 dBm
| 1
mn.a Center Freq||
1.0 2.403500000 GHz
2
S0 ’ T = 1412 b
90 StartFreq||
20 2.402000000 GHz
-39.0
-49.0
=30 Stop Freq||
2.405000000 GHz
-69.0
Center 2.403500 GHz Span 3.000 KHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
I HK E [ % | ¥ ] FUNCTION FUNCTION WIDTH - [Pute Man
2.403 581 GHz 5.88 dBm
2.402 423 GHz -14.36 dBm
2.404 661 GHz -14.82 dBm Freq Offset
0 Hz|

=
= | O L0 00 [~ [N B |G [N — B

=
RIS
©

[y status
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Figure Channel 25:

Agilent Spectrum Analyzer - Swept SA

(I T RF 50 & AC SEMSE:INT| ALIGN AUTO 03:45:26 PM May 19, 2019
[Center Freq 2.440400000 GHz | Avg Type: Log-Pwr wacE[123455 |  Frequency
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Figure Channel 49:
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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