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GENERAL INFORMATION
1.1 CLIENT INFORMATION

Applicant: Edifier International Limited
Address of Applicant: P.O. Box 6264 General Post Office Hong Kong.
Manufacturer: Beijing Edifier Technology Co., Ltd

Address of Manufacturer:

8th floor,ZuoAn Building,NO.68 BeiSiHuanXiLu,Haidian District, Beijing
100080,CHINA

1.2 EUT INFORMATION
1.2.1 General Description of EUT

Product Name:

True Wireless Stereo Earbuds

Model No. : X3

HVIN: EDF111

Trade Mark: EDIFIER, XEMAL, VOLONA

DUT Stage: Production Unit

EUT Supports Function: 2.4 GHz ISM Band: Bluetooth 5.0
Software Version: V1.0

Hardware Version: V12

Sample Received Date: July 29, 2020

Sample Tested Date:

August 14, 2020 to August 19, 2020

Note: The model X3 /HVIN EDF111 are identical in circuitry design, PCB layout, electrical components used,
internal wiring and functions, and only different in the product model.

1.2.2 Description of Accessories

Battery(Charging box)-1

Model No.: AEC751437

Battery Type: Lithium-ion Polymer Rechargeable Battery
Rated Voltage: 3.8 vdc

Limited Charge Voltage: 4.35 Vdc

Rated Capacity: 350 mAh

Manufacturer: Apower Electronics co.,Ltd.
Battery(Charging box)-2

Model No.: SP751437

Battery Type: Lithium-ion Polymer Rechargeable Battery

Rated Voltage: 3.8 vVdc

Limited Charge Voltage: 4.35 Vdc

Rated Capacity: 350 mAh

Manufacturer:

HUIZHOU SUPER POLYPOWER BATTERY CO., LTD.

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888

UTTR-RF-RSS247-V1.0

Fax: +86-755-28230886

E-mail: info@uttlab.com http://www.uttlab.com
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Battery(Earphones)-1

Model No.: SP601113C

Battery Type: Lithium-ion Rechargeable Battery
Rated Voltage: 3.8 vdc

Limited Charge Voltage: 4.35 Vdc

Rated Capacity: 50 mAh

Manufacturer: HUIZHOU SUPER POLYPOWER BATTERY CO., LTD.
Battery(Earphones)-2

Model No.: AEC601113

Battery Type: Lithium-ion Rechargeable Battery

Rated Voltage: 3.8 vdc

Limited Charge Voltage: 4.35 Vdc

Rated Capacity: 50 mAh

Manufacturer: Apower Electronics co.,Ltd.
Cable
Description: USB Type-C Plug Cable
Cable Type: Unshielded without ferrite
Length: 0.5Meter, Unshielded without ferrite

1.3 PRODUCT SPECIFICATION SUBJECTIVE TO THIS STANDARD

Frequency Band:

2400 MHz to 2483.5 MHz

Frequency Range:

2402 MHz to 2480 MHz

Bluetooth Version:

Bluetooth LE

Type of Modulation: GFSK
Number of Channels: 40
Channel Separation: 2 MHz
Antenna Type: FPC Antenna
. Right Earbud | -0.83 dBi
Antenna Gain: -
Left Earbud 0.24 dBi
Maximum Peak Power: 4.62 dBm
Normal Test Voltage: 3.8 vdc

Report No.: 200728018RFC-1

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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1.4 OTHER INFORMATION
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Operation Frequency Each of Channel

Note:

f=2402 + 2k MHz, k = 0,...,39

is the operating frequency (MHz);

is the operating channel.

1.5 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested with associated equipment below.
1) Support Equipment

Description Manufacturer Model No. Serial Number Supplied by
Notebook Lenovo E450 SL10G10780 UnionTrust
Mouse DELL MS111 CN-011D3V-738 UnionTrust

2) Support Cable
Cable No. Description Connector Length Supplied by
1 Antenna Cable SMA 0.30 Meter UnionTrust

1.6 TEST LOCATION

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New
District, Shenzhen, China 518109

Telephone: +86 (0) 755 2823 0888

Fax: +86 (0) 755 2823 0886

1.7 TEST FACILITY

The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L9069

The measuring equipment utilized to perform the tests documented in this report has been calibrated once a
year or in accordance with the manufacturer's recommendations, and is traceable under the ISO/IEC/EN 17025
to international or national standards. Equipment has been calibrated by accredited calibration laboratories.

A2LA-Lab Certificate No.: 4312.01

Shenzhen UnionTrust Quality and Technology Co., Ltd. has been accredited by A2LA for technical competence
in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025: 2005 General Requirements
for the Competence of Testing and Calibration Laboratories and any additional program requirements in the
identified field of testing.

ISED Wireless Device Testing Laboratories
CAB identifier;: CN0032

ECC Accredited Lab.
Designation Number: CN1194

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail: info@uttlab.com http://www.uttlab.com
UTTR-RF-RSS247-V1.0
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Test Firm Registration Number: 259480

1.8 DEVIATION FROM STANDARDS

None.

1.9 ABNORMALITIES FROM STANDARD CONDITIONS

None.

1.100THER INFORMATION REQUESTED BY THE CUSTOMER

None.

1.11MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
Product as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k=2.

No. Iltem Measurement Uncertainty
1 Conducted emission 9KHz-150KHz +3.2dB
2 Conducted emission 150KHz-30MHz +2.7 dB
3 Radiated emission 9KHz-30MHz +4.7dB
4 Radiated emission 30MHz-1GHz +4.6dB
5 Radiated emission 1GHz-18GHz +4.4dB
6 Radiated emission 18GHz-26GHz +4.6dB
7 Radiated emission 26GHz-40GHz +4.6dB
8 Conducted spurious emissions +2.7dB
9 RF Power, Conducted +0.9dB
10 Occupied Bandwidth +1.86 %
11 Radio Frequency 2.4 GHz: £6.5x 108
12 Transmission Time +0.19 %

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail: info@uttlab.com http://www.uttlab.com
UTTR-RF-RSS247-V1.0
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2. TEST SUMMARY
Test Cases
Test Item Test Requirement Test Method Result
FCC 47 CFR Part 15 Subpart C Section
Antenna Requirement 15.203/15.247 (c) N/A PASS
RSS-Gen Issue 5, Section 6.8
AC Power Line FCC 47 CFR Par1t512057“bpa” CSecion | ANsI C63.102013 |\ wore2
Conducted Emission RSS-Gen Issue 5, Section 8.8 Clause 6.2
Conducted Peak FCC 47 CFR Part 15 Subpart C Section ANSI C63.10-2013
Output Power 15.247 (b)(3) Clause 11.9.1.3 PASS
RSS-247 Issue 2, Section 5.4(d) T
FCC 47 CFR Part 15 Subpart C Section
6dB Bandwidth 15.247 (2)(2) AL o03.10-2013 PASS
RSS-247 Issue 2, Section 5.2(a) T
. . . RSS-Gen Issue 5,
Occupied Bandwidth RSS-Gen Issue 5, Section 6.7 Section 6.7 PASS
Power Spectral FCC 47 CFR Part 15 Subpart C Section ANS| C63.10-2013
Densit 15.247 (e) Clause 11.10.2 PASS
Y RSS-247 Issue 2, Section 5.2(b) e
Conducted Out of FCC 47 CFR Part 15 Subpart C Section ANS| C63.10-2013
Band Emission e +1(d) Clause 11.11 TSR
RSS-247 Issue 2, Section 5.5 )
; . FCC 47 CFR Part 15 Subpart C Section ANSI C63.10-2013
Rad?;f‘issgz;'ous 15.205/15.209 Clause 11.11 & Clause |  PASS
1SS! RSS-Gen Issue 5, Section 6.13/8.9/8.10 11.12
Band Edge FCC 47 CFR Part 15 Subpart C Section
Measurements 15.205/15.209 ANg:ang'ifng PASS
(Radiated) RSS-247 Issue 2, Section 5.5 '
Note:
1) N/A: In this whole report not applicable.
2) Place earbud’s into the charging case, they will turn off automatically, and the Bluetooth does not work.

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail: info@uttlab.com http://www.uttlab.com
UTTR-RF-RSS247-V1.0
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Radiated Emission Test Equipment List
. Serial Cal. date Cal. Due date
Used Equipment Manufacturer Model No. Number (mm dd. yyyy) (mm dd, yyyy)
3M Chamber & ETS-LINDGREN 3M N/A Dec. 03,2018 | Dec. 03, 2021
Accessory Equipment
Receiver R&S ESIB26 100114 Nov. 24, 2019 Nov. 23, 2020
Loop Antenna ETS-LINDGREN 6502 00202525 Nov. 16, 2019 Nov. 15, 2020
Broadband Antenna | ETS-LINDGREN 3142E 00201566 Nov. 16, 2019 Nov. 15, 2020
6dB Attenuator Talent RA6g5'N' 18103001 Nov. 16, 2019 | Nov. 15, 2020
Preamplifier HP 8447F 2805A02960 Nov. 24, 2019 Nov. 23, 2020
0 Broadband Antenna | ero | \NDGREN | 3142E-PA 00201891 Nov. 24,2019 | Nov. 23, 2020
(Pre-amplifier)
0 6dB Attenuator Talent RAGlA;"N' 18103002 Nov. 24, 2019 | Nov. 23, 2020
O Horn Antenna ETS-LINDGREN 3117 00164202 Nov. 16, 2019 Nov. 15, 2020
Horn Antenna
(Pre-amplifien ETS-LINDGREN | 3117-PA 00201874 May 30, 2020 May 29, 2021
O Horn Antenna ETS-LINDGREN | 3116C-PA 00202652 Nov. 16, 2019 Nov. 15, 2020
(Pre-amplifier)
Mulidlevice ETS-LINDGREN | 7006-001 00160105 N/A N/A
Controller
Highpass Filter . .
O (1.2GHz~18GHz) Micro-Tronics HPM50108 G552 Nov. 24, 2019 Nov. 23, 2020
Highpass Filter N .
O (3GHz~18GHz) Micro-Tronics HPM50117 G005 Nov. 24, 2019 Nov. 23, 2020
Test Software Audix e3 Software Version: 9.160323
Conducted RF test Equipment List
. Serial Cal. date Cal. Due date
Used Equipment Manufacturer Model No. Number (mm dd, yyyy) | (mm dd, yyyy)
EXG-B RF Analog
\ KEYSIGHT N5171B MY53051777 | Nov. 24, 2019 Nov. 23, 2020
Signal Generator
MXG X-Series RF
Vector Signal KEYSIGHT N5182B MY51350267 | Nov. 24, 2019 Nov. 23, 2020
Generator
EXA Signal Analyzer KEYSIGHT N9010A MY51440197 | Nov. 24, 2019 Nov. 23, 2020
USB Wideband KEYSIGHT U2021XA | MY55430035 | Nov. 24,2019 | Nov. 23, 2020
Power Sensor
O USBWIGE0ard KEYSIGHT U2021XA | MY55430023 | Nov.24,2019 | Nov. 23,2020
Power Sensor
4ch. Simultaneous
O Sampling 14 Bits KEYSIGHT U2531A TW55193502 N/A N/A
2MS/s
Temp MUY Votisch VT4002 58566133290 | \1ay. 11,2020 | May. 10, 2021
chamber 020
Wideband Radio
O Communication R&S CMW500 120932 Jul. 20, 2020 Jul. 19, 2021
Tester
N . Euroshiedpn-T
Shielding room ETS-Lindgren 333 12343-S1608 Jun. 5, 2020 Jun. 4, 2021
Temperature & CEM DT-172 200408605 Jul. 24, 2020 Jul. 23, 2021
Humidity Datalogger
Test Software A“ttosn;";‘:fnfes ECIT Software Version: 1.0.7515.16529

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
E-mail: info@uttlab.com

Tel: +86-755-28230888

UTTR-RF-RSS247-V1.0

Fax: +86-755-28230886
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4. TEST CONFIGURATION

4.1ENVIRONMENTAL CONDITIONS FOR TESTING
41.1 Normal or Extreme Test Conditions

Environment Parameter Selected Values During Tests
- Ambient
Test Condition : =
Temperature (°C) Voltage (V) Relative Humidity (%)
NT/NV +15 to +35 3.8 20to 75
Remark:
1) NV: Normal Voltage; NT: Normal Temperature
4.1.2 Record of Normal Environment
Temperature Relative Humidity Pressure
Test Item C) (%) (kPa) Tested by
CondL g 24.8 56.0 100.20 Swift Liu
Power
6dB Bandufuiiigestpied 25.8 53.0 100.26 Asia Yan
Bandwidth
Power Spectral Density 25.8 53.0 100.26 Asia Yan
S Out G 25.8 53.0 100.26 Asia Yan
Emission
Radiated Spurious Emissions 25.8 53.0 100.26 Asia Yan
Eagdi e erments 25.6 53.0 100.26 Asia Yan
(Radiated)
4.2TEST CHANNELS
Type of Modulation Tx/Rx Frequency Test RF Channel Lists
Lowest(L) Middle(M) Highest(H)
GFSK 2402 MHz to 2480 MHz Channel 0 Channel 19 Channel 39
2402 MHz 2440 MHz 2480 MHz
4.3EUT TEST STATUS
Type of Modulation Tx Function Description
GESK 1Tx 1. Keep_the EUT in continuously transmitting with modulation
test single.

Power Setting
Power Setting: not applicable, test used software default power level.

Test Software
Test software name: InstallBlueSuiteCda (BlueTest 3), 3_1_2_613

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail: info@uttlab.com http://www.uttlab.com
UTTR-RF-RSS247-V1.0
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4 A4TEST SETUP
4.4.1 For Radiated Emissions test setup

9m

3 mChamber

PC

\

e

Recelver / Spectrum Analyzer

Antenna Tower

Antenna

\

m Measurement distance= 3 m !

Ground Reference Plane

Multi device Controller o im

L mm' s Pre-Amplifier |~

Figure 1. Below 30MHz

9m

3 mChamber
'S

PC

i\g

Recejver / Specirum Analyzer

Antenna Tower

.

6m

1 mto 4m)|

Broadband Antenna

Measurement distance= 3 m

Multi dewﬁe Controller

mmi A

Test table

Pre-Amplifier

Groundfeference Plane

| |

Test setup for radiated emissions of tabletop equipment (30 MHz to 1 GHz)

Figure 2. 30MHz to 1GHz

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail: info@uttlab.com http://www.uttlab.com
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3 mChamber
A

PC
o\
Antenna Tower
4
9
3

Recejver / Spectrum Analyzer

1 mto 4m)|

Measurement distance= 3 m

|
: Test table
I
i

-
1 ¥~ Hom Antenna

Multi device Controller Ground Pre-Amplifier
¥ Reference

7mmi mm'_‘ Plane
¥

Figure 3. Above 1GHz

4.4.2 For Conducted RF test setup

Shielding Chamber

Spectrum analyzer

EUT

Non-Conducted Table

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail: info@uttlab.com http://www.uttlab.com
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4.5SYSTEM TEST CONFIGURATION

For emissions testing, the equipment under test (EUT) setup to transmit continuously to simplify the
measurement methodology. Care was taken to ensure proper power supply voltages during testing. During
testing, radiated emission were performed with the EUT set to transmit at the channel with highest output power
as worst-case scenario. It was powered by a 3.8V battery. Only the worst case data were recorded in this test
report.

The signal is maximized through rotation and placement in the three orthogonal axes. The antenna height and
polarization are varied during the search for maximum signal level. The antenna height is varied from 1 to 4
meters. Radiated emissions are taken at three meters unless the signal level is too low for measurement at that
distance. If necessary, a pre-amplifier is used and/or the test is conducted at a closer distance. Therefore, all
final radiated testing was performed with the EUT in (see table below) orientation.

Frequency Mode Antenna Port Worstjc.asg axis
positioning
Above 1GHz 1TX Chain 0 Y axis

All readings are extrapolated back to the equivalent three meter reading using inverse scaling with distance.
Analyzer resolution is 100 kHz or greater for frequencies below 1000 MHz. The resolution is 1 MHz or greater for
frequencies above 1000 MHz. The spurious emissions more than 20 dB below the permissible value are not
reported.

Radiated emission measurement were performed from the lowest radio frequency signal generated in the device
which is greater than 9 kHz to the tenth harmonic of the highest fundamental frequency or to 40 GHz, whichever
is lower.

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
Tel: +86-755-28230888 Fax: +86-755-28230886 E-mail: info@uttlab.com http://www.uttlab.com
UTTR-RF-RSS247-V1.0
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4.6DUTY CYCLE

Test Procedure: ANSI C63.10-2013 Clause 11.6.

Test Results
Left Earbud

Page 14 of 40
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. . T
Type of Modulation On Time Period Dult.yCycIe DutyO/CycIe II:Duti/Cy((j:[Be Minimum FAvterag:jeB
(msec) (msec) (linear) (%) actor ( )VBW(kHz) actor (dB)
GFSK 2.1200 2.5000 0.85 84.80 0.72 0.47 -1.43
Right Earbud
On Ti Period Duty Cycle | Duty Cycle | Duty Cycl vT A
wpowtibitety | See bt G ey | |Fer e N |
(msec) | (msec) | (inear) (%) €B) | vew (kHz) (dB)
GFSK 2.1300 2.5000 0.85 85.20 0.70 0.47 -1.39
Remark:
1) Duty cycle= On Time/ Period;
2) Duty Cycle factor = 10 * log(1/ Duty cycle);
3) Average factor = 20 log,, Duty Cycle.
The test plot as follows
Left Earbud
GFSK

Agilent Spectrum Analyzer - Swept SA

O T e
Marker 3 A 2.50000 ms

Avg Type: RMS
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1 m-nm_mm 0 Y N . ==
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8
9 More
10
1 I —
<
MSCG

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China
E-mail: info@uttlab.com

Tel: +86-755-28230888
UTTR-RF-RSS247-V1.0

Fax: +86-755-28230886

http://www.uttlab.com




U NizN T v SII. Page 15 of 40 Report No.: 200728018RFC-1

Right Earbud

GFSK

Agilent Spectrum Analyzer - Swept SA

O T e
Marker 3 A 2.50000 ms

Avg Type: RMS p Marker
PNO: Fast —»— Trig: Free Run T
IFGain:Low #Atten: 30 dB

Select Marker'
Ref Offset 05 dB 3
10 dB.fdlv Ref 20.00 dBm | S| |
Normal
A
Delta
i i

B -—-—-—-—-—

I S | e
#VBW 8.0 MHz* Off
MKR WMODE TRC SCL FUMCTION FUMCTION WIDTH FUNCTION WaLUE A
ﬂm 2 62¢8] [ | |
2 | 3600 ms| 064dBm| [ |
3 | =
4 Properties»
5
5 —
6 |
S More
10 10f2
11
< sy
MSC
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5. RADIO TECHNICAL REQUIREMENTS SPECIFICATION
5.1REFERENCE DOCUMENTS FOR TESTING

No. Identity Document Title
1 FCC 47 CER Part 2 Freque.ncy allocations and radio treaty matters; general rules and
regulations
2 FCC 47 CFR Part 15 Radio Frequency Devices
i Digital Transmission Systems (DTSs), Frequency Hopping Systems
3 RSS-247 Issue 2 (FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices
4 RSS-Gen Issue 5 General Requirements for Compliance of Radio Apparatus
5 ANSI C63.10-2013 American National Standard for Testing Unlicesed Wireless Devices
KDB 558074 D01 15.247 Meas Guidance for compliance .measurements on Digital Transm|55|qn
6 Guidance vO5r02 Systems, Frequency Hopping Spread Spectrum system, and Hybrid
system devices operating under Section 15.247 of the FCC rules

5.2ANTENNA REQUIREMENT

Standard Requirement

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unigue coupling to the intentional radiator, the manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of antennas
with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used, the conducted output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

RSS-Gen Issue 5, Section 6.8 requirement:

According to RSS-Gen Issue 5, Section 6.8, a transmitter can only be sold or operated with antennas with
which it was certified. A transmitter may be certified with multiple antenna types. An antenna type comprises
antennas having similar in-band and out-of-band radiation patterns.

EUT Antenna:

Antenna in the interior of the equipment and no consideration of replacement. The gain of the antenna is Left
Earbud 0.24 dBi and Right Earbud -0.83dBi.
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5.3CONDUCTED PEAK OUTPUT POWER
FCC 47 CFR Part 15 Subpart C Section15.247 (b)(3)
RSS-247 Issue 2, Section 5.4(d)
ANSI C63.10-2013 Clause 11.9.1.3
For DTSs employing digital modulation techniques operating in the band 2400-2483.5
MHz, the maximum peak conducted output power shall not exceed 1W.
1. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the power meter.
2. Measure out each test modes’ peak or average output power, record the power

Test Requirement:

Test Method:
Limit:

Test Procedure:

Test Setup:
Instruments Used:
Test Results:

Left Earbud

level.

Page 17 of 40
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Note: The cable loss and attenuator loss were offset into measure device as an

amplitude offset.

Refer to section 4.4.2 for details.
Refer to section 3 for details

Pass

. Maximum Conducted |[Maximum Conducted
T fM | h | F MH
ype of Modulation Channe requency (MHz) Peak Power (dBm) Peak Power (mW)
0 2402 4.59 2.88
GFSK 19 2440 4,51 2.82
39 2480 4.30 2.69
Right Earbud
. Maximum Conducted |[Maximum Conducted
T f Modulat Ch | F MH
ype ot Modlation anne requency (MHz) Peak Power (dBm) Peak Power (mW)
0 2402 2.03 1.60
GFSK 19 2440 3.48 2.23
39 2480 4.62 2.90

Note: The max antenna gain of 0.24 dBi less than 6dBi maximum permission antenna gain value based on 1
watt peak output power limit.
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5.46 DB BANDWIDTH & OCCUPIED BANDWIDTH

FCC 47 CFR Part 15 Subpart C Section 15.247 (a)(2)

RSS-247 Issue 2, Section 5.2(a)

RSS-Gen Issue 5, Section 6.7

ANSI C63.10-2013 Clause 11.8.1

RSS-Gen Issue 5, Section 6.7

For digital transmission systems, the minimum 6 dB bandwidth shall be 500 kHz.
Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.

Use the following spectrum analyzer settings:

Page 18 of 40 Report No.: 200728018RFC-1

Test Requirement:

Test Method:
Limit:
Test Procedure:

6dB Bandwidth

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3 x RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

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

Occupied Bandwidth

a) Set RBW = 1% to 5% of the occupied bandwidth
b) Set the video bandwidth (VBW) = 3 x RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.
Refer to section 4.4.2 for details.

Refer to section 3 for details

Test Setup:
Instruments Used:
Test Results:

Left Earbud

Type of Frequenc piaE R Gl
Mozilﬁlation Channel (I(\q/IHz) y Bandwidth Bandwidth Bandwidth Pass / Fail
(MHz) (MHz) Limit
0 2402 0.7182 1.0391 > 500 kHz Pass
GFSK 19 2440 0.7094 1.0373 > 500 kHz Pass
39 2480 0.7087 1.0391 > 500 kHz Pass
Right Earbud
Type of Frequenc GdB S 6dB
Moé’ﬂlation Channel (|(\]/|HZ) y Bandwidth Bandwidth Bandwidth Pass / Fail
(MHZz) (MHz) Limit
0 2402 0.7082 1.0383 > 500 kHz Pass
GFSK 19 2440 0.7036 1.0378 > 500 kHz Pass
39 2480 0.6981 1.0371 > 500 kHz Pass
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The test plots as follows:
Left Earbud
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6 dB Bandwidth

Occupied Bandwidth

Lowest Channel

Agilent Spectrum Analyzer - Occupled BW.
2.402000000 GHz -

] Trig: Free Run

fIFGain:Low — #Atten: 30 dB

Ref Offset05 dB.
Ref 30.00 dBm

Center 2.402 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
1.0669 MHz
1.755 kHz

718.2 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

i F A
Center Freq: 2.402000000 GHz

AvglHold:>10110

4 A A1 1, 2000
= Frequency

Radio Device: BTS

Center Freq
2402000000 GHz|

Span 3 MHz
Sweep 1ms

11.8 dBm

99.00 %
-6.00 dB

Agilent Spectrum Analyzer - Occupled BW.
3 v 441 £ 19, 2020
Std: None

Center Freq: 2402000000 GHz
AvglHold:>1010

2.402000000 GHz -
S Trig: Free Run

NFGain-Low — #Atten: 30 dB Radio Device: BTS

Ref Offset05 dB.
Ref 30.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Span 3 MHz

#VBW 91 kHz Sweep 4.133 ms|

Occupied Bandwidth Total Power 11.8 dBm

1.0391 MHz
4.993 kHz
1.257 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Trace/Detector

Agilent Spectrum Analyzer - Occupled BW.

Bl
Center Freq 2.440000000 GHz .
HIFGain:Low -

Ref Offset05 dB.
Ref 30.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
1.0633 MHz
1.239 kHz

709.4 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

I Y
Center Freq: 2440000000 GHz
i AvglHold>10/10

Radio Device: BTS

Center Freq
2440000000 GHz|

Span 3 MHz
Sweep 1ms

11.8 dBm

99.00 %
-6.00 dB

Radio Device: BTS

Ref Offset05 dB.
Ref 30.00 dBm

[Center 2.44 GHz
#Res BW 30 kHz

Span 3 MHz

#VBW 91 kHz Sweep 4.133 ms|

Occupied Bandwidth Total Power 11.7 dBm

1.0373 MHz
4.691 kHz
1.256 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Frequency

Center Freq]
2440000000 GHz

Highest

Channel

Agilent Spectrum Analyzer - Occupied BW
o
Center Freq 2.480000000 GHz
FIFGain:Law e

Ref Offset 06 dB.
Ref 30.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
1.0622 MHz
1.121 kHz

708.7 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

F AU
00 GHz
valHold:>10/10

Frequency

Span 3 MHz
Sweep 1ms

Agilent Spectrum Analyzer - Occupled BW.
B 7 M g 19, 2020
Std: None

I A
Center Freq 2.480000000 GHz Center Fraq: 2.450000000 GHz
S Trig: Free Run Aug|Hold:> 1010

NFGain-Low — #Atten: 30 dB Radio Device: BTS

Ref Offset05 dB.
Ref 30.00 dBm

Span 3 MHz
Sweep 4.133 ms|

[Center 2.48 GHz
#Res BW 30 kHz

#VBW 91 kHz

Occupied Bandwidth Total Power 11.3 dBm

1.0391 MHz
4.939 kHz
1.255 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Frequency

Center Freq]
2480000000 GHz
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Right Earbud

6 dB Bandwidth Occupied Bandwidth

Lowest Channel

Agilent Spectrum Analyzer - Occupled BW.
Bl
Center Freq 2.402000000 GHz

Ref Offset05 dB.
Ref 30.00 dBm

Occupied Bandwidth
1.0635 MHz
3.820 kHz
708.2 kHz

Transmit Freq Error
x dB Bandwidth

i FF &
Center Freq: 2.402000000 GHz
o Trig: Free Run

NFGain-Low — #Atten: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

AvglHold:>10110

Freguency

Radio Device: BTS

Center Freq
2402000000 GHz|

9.54 dBm

99.00 %
-6.00 dB

Agilent Spectrum Analyzer - Occupled BW.
Bl

I A
Center Freq 2.402000000 GHz Center Fraq: 2.402000000 GHz
& Irig:Free Run

NFGain-Low — #Atten: 30 dB

Ref Offset05 dB.
Ref 30.00 dBm

#VBW 91 kHz

Occupied Bandwidth Total Power
1.0383 MHz
9.131 kHz

1.255 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

AvglHold:>1010

LAM fug 19, 2020

Std: None Frequency

Radio Device: BTS

Center Freq]
2402000000 GHz

Sweep 4.133 ms|
9.56 dBm

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupled BW.
2.440000000 GHz

=
HIF Gain:Low

Ref Offset05 dB.
Ref 30.00 dBm

Res BW 100 kHz

Occupied Bandwidth
1.0594 MHz
2.608 kHz
703.6 kHz

Transmit Freq Error
x dB Bandwidth

i FF &
Center Freq: 2440000000 GHz
Y Trig: Frae Run
#Aren:

#VBW 300 kHz

Total Power

OBW Power
x dB

AvglHold:>10110

H A AL 15, 2020

Radio § Frequency

Device: BTS

Center Freq
2440000000 GHz|

Span 3 MHz
Sweep 1ms

10.9 dBm

99.00 %
-6.00 dB

Y Trig: Frae Run
=
FIFGalncLow —_ #Afen:

Ref Offset05 dB.
Ref 30.00 dBm

Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power

1.0378 MHz
8.269 kHz
1.253 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

I 7 | AMALIGH
Center Freq: 2440000000 GHz
i AvglHold:>1010

Frequency

Device: BTS

Center Freq]
2440000000 GHz

Span 3 MHz
Sweep 4.133 ms|

11.0 dBm

99.00 %
-26.00 dB

Channel

Agilent Spectrum Analyzer - Docupied BW
2.480000000 GHz

=
SIF Gain:Low

Ref Offset 06 dB.
Ref 30.00 dBm

Center 2.48 GHz
#Res BW 100 kHz

Occupled Bandwidth
1.0607 MHz
3.746 kHz
698.1 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.450000000 GHz
S Trig: Fras Run

#VBW 300 kHz

Total Power

x dB

AvglHo

OBW Power

1d:> 1010
Radio Device: BTS

Span 3 MHz
Sweep 1ms

Agilent Spectrum Analyzer - Occupled BW.
AL
2.480000000 GHz

Center Freq
-
#IF Gain:Low

Ref Offset05 dB.
Ref 30.00 dBm

[Center 2.48 GHz

#Res BW 30 kHz #VBW 91 kHz

Total Power

Occupied Bandwidth
1.0371 MHz
8.075 kHz
1.251 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

27 4M g 19, 2020

Std: None Frequency

Radio Device: BTS

Center Freq]
2480000000 GHz

Sweep 4.133 ms|

11.7 dBm

99.00 %
-26.00 dB
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5.5POWER SPECTRAL DENSITY

FCC 47 CFR Part 15 Subpart C Section 15.247 (e)

RSS-247 Issue 2, Section 5.2(b)

ANSI C63.10-2013 Clause 11.10.2

For digitally modulated systems, the power spectral density conducted from the

intentional radiator to the antenna shall not be greater than 8dBm in any 3kHz band

during any time interval of continuous transmission.

Remove the antenna from the EUT and then connect a low loss RF cable from the

antenna port to the spectrum analyzer.

Use the following spectrum analyzer settings:

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

b) Setthe span to 1.5 times the DTS bandwidth.

c) Setthe RBW to: 3 kHz < RBW < 100 kHz.

d) Setthe VBW = 3 x RBW.

e) Detector = peak.

f)  Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

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

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

Page 21 of 40 Report No.: 200728018RFC-1

Test Requirement:

Test Method:
Limit:

Test Procedure:

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.
Refer to section 4.4.2 for details.

Refer to section 3 for details

Test Setup:
Instruments Used:
Test Results:

Left Earbud

Type o_f Channel Frequency PSD Limit Result _
Modulation (MHz) (dBm/3kHz) (dBm/3kHz) (Pass / Fail)
0 2402 -10.834 8 Pass
GFSK 19 2440 -10.780 8 Pass
39 2480 -11.108 8 Pass
Right Earbud
Type o_f Channel Frequency PSD Limit Result _
Modulation (MHz) (dBm/3kHz) (dBm/3kHz) (Pass / Fail)
0 2402 -12.974 8 Pass
GFSK 19 2440 -11.445 8 Pass
39 2480 -10.560 8 Pass
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The test plots as follows:
Left Earbud |
Lowest Channel

Right Earbud

Agilent Spectrum Analyzer - Swept SA
Bl

Marker 1 2.402019386000 GHz

IF Gain

Ref Offset 0.6 dB
Ref 20.50 dBm

ICenter 2.4020000 GHz
Res BW 3.0 kHz

AsLI
Avg Typs: Log-Prr
Avg|Held:> 100100

PHO: Wi

Lo

#VBW 9.1 kHz

Span 1.077 MHz|
Sweep 114.3 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
Bl

Marker 1 2.402021240000 GHz n
PHO: Wide ) 1118°
IFGain:lowe  #Atten:

Ref Offset 0.6 dB
Ref 20.50 dBm

ICenter 2.4020000 GHz
Res BW 3.0 kHz

#VBW 9.1 kHz

AL
Avg Type: Log-Pur
Avg|Hold:>100/100

Span 1.062 MHz|
Sweep 112.7 ms (1001 pts)|

Agilent Spectrum Analyzer - Swept SA

Ref Offset 0.6 dB
Ref 20.50 dBm

ICenter 2.4400000 GHz
#Res BW 3.0 kHz

AL
Marker 1 2.440020216000 GHz
PH

IFGain:Low

Wide e 17g:
#hsten:

#VBW 9.1 kHz

AsLI
Avg Typs: Log-Prr
Avg|Held:> 100100

Span 1.064 MHz|
Sweep 112.9 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA

Ref Offset 0.6 dB
Ref 20.50 dBm

ICenter 2.4400000 GHz
#Res BW 3.0 kHz

AL
Marker 1 2.440021100000 GHz
PH

Wide e 1180
IFGainLow — #Amen:

#VBW 9.1 kHz

Peak Search

Next Pk Right
Marker Delta;

AL
Avg Type: Log-Pur
Avg|Hold:>100/100

Span 1.055 MHz|
Sweep 112.0 ms (1001 pts)|

Channel

Agilent Spectrum Analyzer - Swept SA
mL

Marker 1 2.480020197000 G

P

IF

Ref Offset 0.6 dB
Ref 20.50 dBm

ICenter 2.4800000 GHz
f#Res BW 3.0 kHz

Hz
NO: Wide Ly )
GainiLaw

#VBW 9.1 kHz

Trig: Fras Run
#Atten:

AU
Avg Type: Log-Prr
AvglHold: 100100

Span 1.063 MHz|
Sweep 112.8 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
Bl

Ref Offset 0.6 dB
Ref 20.50 dBm

ICenter 2.4800000 GHz
#Res BW 3.0 kHz

Marker 1 2.480021987000 GHz
P

HO: Wide
IFGain:Low

#VBW 9.1 kHz

AL
Avg Type: Log-Pur
Avg|Hold:>100/100

Span 1.047 MHz|
Sweep 111.1 ms (1001 pts)|
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5.6 CONDUCTED OUT OF BAND EMISSION
FCC 47 CFR Part 15 Subpart C Section 15.247(d)
RSS-247 Issue 2, Section 5.5
Test Method: ANSI C63.10-2013 Clause 11.11
Limit: In any 100kHz bandwidth outside the frequency bands in which the spread spectrum
intentional radiator in operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within the
band that contains the highest level of the desired power.
Test Procedure: Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.
Use the following spectrum analyzer settings:
Step 1: Reference level measurement
a) Setinstrument center frequency to DTS channel center frequency.
b) Set the span to = 1.5 times the DTS bandwidth.
c) Setthe RBW =100 kHz.
d) Setthe VBW =3 x RBW.
e) Detector = peak.
f)  Sweep time = auto couple.
g) Trace mode = max hold.
h) Allow trace to fully stabilize.
i)  Use the peak marker function to determine the maximum PSD level.

Test Requirement:

Note that the channel found to contain the maximum PSD level can be used to
establish the reference level.

Step 2: Emission level measurement

a) SetRBW =100 kHz.

b) SetVBW 2= 300 kHz.

c) Detector = peak.

d) Sweep = auto couple.

e) Trace Mode = max hold.

f)  Allow trace to fully stabilize.

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

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.

Test Setup: Refer to section 4.4.2 for details.
Instruments Used: Refer to section 3 for details
Test Results: Pass
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The test plot as follows:
Left Earbud

In-Band Reference Level | Out of Band Emission

Lowest Channel

Agilent Spectrum Analyzer - Swept SA
Bl

: P
Marker 1 3.002678500000 GHz Avg Type: Log-Pwr
PHC: Avg|Hold=>10/10

Ref Offset 0.5 dB.
Ref 20.50 dBm

Agilent Spectrum Analyzer - Swept SA
| ARG
Avg Type: Log-Pur
Free Run Avg|Held:> 100100
n:

Bl
Marker 1 2.402261711000 GHz n
PHO: Wide ) 1118°

#Atten: 30 dB

IFGaincL uw
Ref Offset 0.6 dB v FUNCTION
Refl 20.50 dBm -48.344 dBm |

R
Avg Type: Log-Pwr
Avg|Hold> 100100

IFGain:Law

Ref Offset 0.6 dB.

o
BALt
Ref 20.50 dBm E
Center Freq|
2400000000 GHz|

StartFreq
2.395000000 GHz|

Span 1.077 MHz|
#VBW 100 kHz Sweep 1.000 ms (1001 pts)

(Center 2.4020000 GHz
[Res BW 100 kHz

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)|

Agilent Spectrum Analyzer - Swept SA
o A ruG = T Al - [y
Marker 1 2.440256424000 GHz R Avg Type: Log-Pur Marker 1 3.050121500000 GHz Avg Type: Log-Pwr
TG wide a0 Trig:Frae Run AvglHold:> 1001100 PO: Fast e AvglHold>10/10
IFGain:Low #Atten: 30 dB (FGain:Law

Ref Offset 06 dB. ) p - Ref Offset 0.6 dB.
Ref 20.50 dBm o X Ref 20.50 dBm

S FUNCTION

G 7
" 3050 1 GHz| 46282 dBm |

Span 1.064 MHz|
#VBW 100 kHz Sweep 1.000 ms (1001 pts)

ICenter 2.4400000 GHz
#Res BW 100 kHz
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Highest Channel

Agilent Spectrum Analyzer - Swept SA

F | ARG
Avg Typs: Log-Prr
Avg|Held:> 100100

Bl
Marker 1 2.480261498000 GHz n
THO: Wide s 17ig: Free Run
IFGainLow  #Atten: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm

ICenter 2.4800000 GHz

#Res BW 100 kHz #VBW 100 kHz

Span 1.063 MHz|
000 ms (1001 pts)|

Agilent Spectrum Analyzer - Swept SA

Ref Offset 0.6 dB.
Ref 20.50 dBm

L ¥ a
Marker 1 3.100061500000 GHz
PHO: F

IFGain:Low Atten: 30 dB cer

106/19:42. A £1g 19, 2020
At Peak Search

Next Pk Rigl
Marker Delta;

R
Avg Type: Log-Pwr
Avg|Hold> 1010

st Gy Trig:Fres Run rree

#VBW 300 kHz

G
31001 GHz|  -44.490 dBm |

FUNCTION | FUNCTI

Agilent Spectrum Analyzer - Swept SA
I

Center Freq 2.483500000 GHz
Pl

Ref Offset 0.6 dB.
Ref 20.50 dBm

Center 2.483500 GHz

STATUE.

A ALIGH OFF 106! 18:40.4M A1 19,
Avg Type: Log-Pur Tace
o Trig:Fras Run Avg|Hold>1001100 rree
i
w * Atten: 30 4B cer

Mkr1 2

Span 10.00 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts)|

% 7
48350 GHz| 56,830 dBm|

it P me—

FUNCTION | FUNCTION WIDTH
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In-Band Reference Level

| Out of Band Emission

Lowest Channel

Agilent Spectrum Analyzer - Swept SA
Bl

Marker 1 2.402261252000 GHz
PHO: Wide
IFGain:Low

Ref Offset 0.6 dB

Ref 20.50 dBm

(Center 2.4020000 GHz
[Res BW 100 kHz

#VBW 100 kHz

| ARG o
Avg Type: Log-Pur

= Irig:Free Run AvglHold:> 1001100
#Aren:

Span 1.062 MHz|

Sweep 1.000

Agilent Spectrum Analyzer - Swept SA
Bl
Marker 1 3.099437250000 GHz
: Fast
IF Gain:Low

Ref Offset 0.5 dB.
Ref 20.50 dBm

Peak Search

Next Pk Right

Y

#VBW 300 kHz
P T Smmdo et —— )
Y N A E—

06:37:50 M fu 19, 2120
& Peak Search

n m
Next Pk Right

T
Avg Type: Log-Pwr
AvglHold>10/10

FUNCTION | _FUN I FUNCTION VALUE

IFGain:Law

Ref Offset 0.6 dB.

Ii dBidi Ref 20.50 dBm

ms (1001 pts);

Center 2.400000 GHz
#WRes BW 100 kHz

2,400 00 GHz|

#VBW 300 kHz

R
Avg Type: Log-Pwr
Avg|Hold> 100100

Mkr1 2.
-51.6

Span 10.00 MHz|

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

=
51,658

dBm |

Agilent Spectrum Analyzer - Swept SA
mL

Marker 1 2.440263750000 GHz

Ref Offset 0.6 dB
Ref 20.50 dBm

ICenter 2.4400000 GHz
#Res BW 100 kHz

PHO: Wide Ly
IFGaiiL w

W | ARG

Avg Type: Log-Prr
Trig: Fras Run AvglHold: 100100
#Atten: 30 dB

#VBW 100 kHz Sweep 1.0

Ref Offset 0.6 dB.
Ref 20.50 dBm

Span 1.055 MHz|
00 ms (1001 pts)

R
Avg Type: Log-Pwr
Avg|Hold> 1010
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Highest Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

Bl
Marker 1 2.480259656000 GHz
PHO: Wids

F | ARG

Avg Typs: Log-Prr

= Trig:Free Run Avg|Held:> 100100
#Atten:

Ref Offset 0.6 dB.
Ref 20.50 dBm

ICenter 2.4800000 GHz

#Res BW 100 kHz #VBW 100 kHz

sTAM

AL § 7
Marker 1 3.100061500000 GHz
PHO: F

IFGain:Low

Ref Offset 0.6 dB.
Ref 20.50 dBm

Peak Search

105:34111 M Aug 16, 2020
RacE

Tee|
F

G TH

#VBW 300 kHz

A ALIGH OFF 106:37:08AM Aug 19, 2020
Avg Type: Lag-Pwr ace | Peak Search
Fres Run Avg|Hold> 1010

i
BAtten: 30 4B

Next Pk Rigl

Agilent Spectrum Analyzer - Swept SA
o § 2
Center Freq 2.483500000 GHz

Pl

Ref Offset 0.6 dB.
Ref 20.50 dBm

Span 1.047 MHz|
000 ms (1001 pts)|

Center 2.483500 GHz

A RLIGH OFF
Avg Type: Log-Pwr
Avg|Hold> 100100

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)|

FUNCTION WiDTH

#VBW 300 kHz

FUNCTION

Zlvownnsw

T
B8
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5.7RADIATED SPURIOUS EMISSIONS
FCC 47 CFR Part 15 Subpart C Section 15.205/15.209
RSS-Gen Issue 5, Section 6.13/8.9/8.10

Test Method: ANSI C63.10-2013 Clause 11.11 & Clause 11.12
Receiver Setup:

Test Requirement:

Frequency RBW
0.009 MHz-0.150 MHz 200/300 kHz
0.150 MHz -30 MHz 9/10 kHz
30 MHz-1 GHz 100/120 kHz
Above 1 GHz 1 MHz
Limits:
Spurious Emissions
Frequency | o ey | Lt @mavim) | Remark | e
0.009 MHz-0.490 MHz 2400/F(kHz) - - 300
0.490 MHz-1.705 MHz 24000/F(kHz) - - 30
1.705 MHz-30 MHz 30 = == 30
30 MHz-88 MHz 100 40.0 Quasi-peak 3
88 MHz-216 MHz 150 43.5 Quasi-peak 3
216 MHz-960 MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1 GHz 500 54.0 Average 3
Remark:

1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified
above by more than 20 dB under any condition of modulation.

Test Setup: Refer to section 4.4.1 for details.

Test Procedures:

1. From 30 MHz to 1GHz test procedure as below:

1) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic camber. The table was rotated 360 degrees to determine the position of the highest
radiation.

2) The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

3) The antenna height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

4) For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rota table table was turned from 0 degrees to 360 degrees to find the maximum
reading.

5) The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

6) If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

2. Above 1GHz test procedure as below:

1) Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber and change form table 0.8 meter to 1.5 meter( Above 18GHz the distance is 1 meter and table
is 1.5 meter).
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2)
3)

4)

Equipment Used:

I2z2N

Test Result:
The measurement data as follows:

Trust

Test the EUT in the lowest channel ,middle channel, the Highest channel
The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the Y axis positioning which it is worse case.
Repeat above procedures until all frequencies measured was complete.
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Refer to section 3 for details.
Pass
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Radiated Emission Test Data (9 KHz ~ 30 MHz):

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value need not be
reported.

Radiated Emission Test Data (30 MHz ~ 1 GHz):
Left Earbud Worst-Case Configuration

Horizontal

Level (dBuVim)

80
70
60
FCC PART 15C 30MHz-1GHz
50
[
40
30
20
10
0
10
-20
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofggztc(;ﬂron Result Limit Margin Detector
' (MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
1 51.176 34.92 -15.29 19.63 40.00 -20.37 QP
2 69.230 33.38 -15.51 17.87 40.00 -22.13 QP
3 152.090 28.46 -11.36 17.10 43.50 -26.40 QP
4 257.627 30.69 -6.54 24.15 46.00 -21.85 QP
5 336.482 32.16 -4.71 27.45 46.00 -18.55 QP
6 965.474 25.94 6.29 32.23 54.00 -21.77 QP

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: 16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1, Longhua New District, Shenzhen, China

Tel: +86-755-28230888
UTTR-RF-RSS247-V1.0

Fax: +86-755-28230886

E-mail: info@uttlab.com

http://www.uttlab.com




UniznTrust

Page 30 of 40 Report No.: 200728018RFC-1

Vertical
20 Level (dBuVim)
70
60
FCC PART 15C 30MHz-1GHz
50
[
40
30
20
10
0
10
-20
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofr;ce;:tcc;uron Result Limit Margin Detector
' (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
1 35.511 33.39 -8.85 24.54 40.00 -15.46 QP
2 51.900 31.09 -14.53 16.56 40.00 -23.44 QP
3 118.096 28.18 -11.68 16.50 43.50 -27.00 QP
4 334.126 30.08 -4.79 25.29 46.00 -20.71 QP
5 718.725 26.39 341 29.80 46.00 -16.20 QP
6 992.997 24.99 6.64 31.63 54.00 -22.37 QP
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Radiated Emission Test Data (30 MHz ~ 1 GHz):
Right Earbud Worst-Case Configuration

Horizontal
Level (dBuVim)

80
70
60
FCC PART 15C 30MHz-1GHz
50
[
40
30
20
10
0
10
-20
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofr;(e::tcotlron Result Limit Margin Detector
‘ (MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
1 54.135 36.44 -14.69 21.75 40.00 -18.25 QP
2 68.264 35.68 -14.40 21.28 40.00 -18.72 QP
3 185.163 34.36 -10.30 24.06 43.50 -19.44 QP
4 259.443 32.57 -7.14 25.43 46.00 -20.57 QP
5 674.677 27.74 2.32 30.06 46.00 -15.94 QP
6 938.714 25.66 5.93 31.59 46.00 -14.41 QP
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Vertical
20 Level (dBuVim)
70
60
FCC PART 15C 30MHz-1GHz
50
[
40
30
20
10
0
10
-20
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofr;ce;:tcc;uron Result Limit Margin Detector
: (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
1 34.045 29.67 -7.79 21.88 40.00 -18.12 QP
2 53.379 33.82 -14.74 19.08 40.00 -20.92 QP
3 198.642 32.64 -9.99 22.65 43.50 -20.85 QP
4 266.839 33.49 -6.96 26.53 46.00 -19.47 QP
5 602.929 29.62 -0.35 29.27 46.00 -16.73 QP
6 919.132 28.22 4.69 32.91 46.00 -13.09 QP
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Radiated Emission Test Data (Above 1GHz):
Left Earbud _Lowest Channel:

No Frequency | Reading [ Correction Result Limit Margin Detector Antenna
' (MHz) (dBuV/m) | factor (dB) | (dBuV/m) [ (dBuV/m) (dB) Polaxis

1 4804.00 50.27 -3.32 46.95 74.00 -27.05 Peak Horizontal

2 4804.00 32.67 -3.32 29.35 54.00 -24.65 Average Horizontal

3 7206.00 45.53 0.84 46.37 74.00 -27.63 Peak Horizontal

4 7206.00 31.86 0.84 32.70 54.00 -21.30 Awerage Horizontal
5 4804.00 44.90 -3.22 41.68 74.00 -32.32 Peak Vertical
6 4804.00 33.57 -3.22 30.35 54.00 -23.65 Average Vertical
7 7206.00 47.51 0.94 48.45 74.00 -25.55 Peak Vertical
8 7206.00 32.77 0.94 33.71 54.00 -20.29 Average Vertical

Left Earbud _Middle Channel:

No Frequency | Reading | Correction Result Limit Margin Detector Antenna
’ (MHz) (dBuV/m) | factor (dB) | (dBuV/m) | (dBuV/m) (dB) Polaxis

1 4880.00 47.84 -3.24 44.60 74.00 -29.40 Peak Horizontal

2 4880.00 33.10 -3.24 29.86 54.00 -24.14 Average Horizontal

3 7320.00 42.08 0.98 43.06 74.00 -30.94 Peak Horizontal

4 7320.00 31.57 0.98 32.55 54.00 -21.45 Awerage Horizontal
5 4880.00 45.23 -3.06 42.17 74.00 -31.83 Peak Vertical
6 4880.00 33.02 -3.06 29.96 54.00 -24.04 Awerage Vertical
7 7320.00 48.01 1.08 49.09 74.00 -24.91 Peak Vertical
8 7320.00 31.65 1.08 32.73 54.00 -21.27 Awerage Vertical

Left Earbud _Highest Channel:

No Frequency | Reading [ Correction Result Limit Margin Detector Antenna
' (MHz) (dBuV/m) | factor (dB) | (dBuV/m) | (dBuV/m) (dB) Polaxis

1 4960.00 42.99 -3.17 39.82 74.00 -34.18 Peak Horizontal

2 4960.00 32.32 -3.17 29.15 54.00 -24.85 Average Horizontal

3 7440.00 45.45 1.13 46.58 74.00 -27.42 Peak Horizontal

4 7440.00 32.15 1.13 33.28 54.00 -20.72 Awerage Horizontal
5 4960.00 44.33 -2.91 41.42 74.00 -32.58 Peak Vertical
6 4960.00 32.68 -2.91 29.77 54.00 -24.23 Awerage Vertical
7 7440.00 47.11 1.23 48.34 74.00 -25.66 Peak Vertical
8 7440.00 31.60 1.23 32.83 54.00 -21.17 Average Vertical
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Radiated Emission Test Data (Above 1GHz):

Right Earbud _Lowest Channel:

No Frequency | Reading [ Correction Result Limit Margin Detector Antenna
' (MHz) (dBuV/m) | factor (dB) | (dBuV/m) [ (dBuV/m) (dB) Polaxis
1 4804.00 45.14 -3.32 41.82 74.00 -32.18 Peak Horizontal
2 4804.00 33.71 -3.32 30.39 54.00 -23.61 Average Horizontal
3 7206.00 43.40 0.84 44.24 74.00 -29.76 Peak Horizontal
4 7206.00 32.22 0.84 33.06 54.00 -20.94 Awerage Horizontal
5 4804.00 48.46 -3.22 45.24 74.00 -28.76 Peak Vertical
6 4804.00 33.92 -3.22 30.70 54.00 -23.30 Awerage Vertical
7 7206.00 44.48 0.94 45.42 74.00 -28.58 Peak Vertical
8 7206.00 32.36 0.94 33.30 54.00 -20.70 Average Vertical
Right Earbud _Middle Channel:
No Frequency | Reading | Correction Result Limit Margin Detector Antenr.la
' (MHz) (dBuV/m) [ factor (dB)| (dBuV/m) | (dBuV/m) (dB) Polaxis
1 4880.00 45.86 -3.24 42.62 74.00 -31.38 Peak Horizontal
2 4880.00 33.93 -3.24 30.69 54.00 -23.31 Awerage Horizontal
3 7320.00 50.12 0.98 51.10 74.00 -22.90 Peak Horizontal
4 7320.00 32.95 0.98 33.93 54.00 -20.07 Average Horizontal
5 4880.00 49.30 -3.06 46.24 74.00 -27.76 Peak Vertical
6 4880.00 34.28 -3.06 31.22 54.00 -22.78 Awerage Vertical
7 7320.00 51.85 1.08 52.93 74.00 -21.07 Peak Vertical
8 7320.00 33.02 1.08 34.10 54.00 -19.90 Average Vertical
Right Earbud _Highest Channel:
No Frequency | Reading | Correction Result Limit Margin Detector Antenna
' (MHz) (dBuV/m) | factor (dB) | (dBuV/m) | (dBuV/m) (dB) Polaxis
1 4960.00 48.27 -3.17 45.10 74.00 -28.90 Peak Horizontal
2 4960.00 34.45 -3.17 31.28 54.00 -22.72 Average Horizontal
3 7440.00 51.19 1.13 52.32 74.00 -21.68 Peak Horizontal
4 7440.00 33.68 1.13 34.81 54.00 -19.19 Awerage Horizontal
5 4960.00 47.10 -2.91 44.19 74.00 -29.81 Peak Vertical
6 4960.00 34.21 -2.91 31.30 54.00 -22.70 Average Vertical
7 7440.00 49.27 1.23 50.50 74.00 -23.50 Peak Vertical
8 7440.00 33.16 1.23 34.39 54.00 -19.61 Awerage Vertical
Remark:

1. Correct Factor = Antenna Factor + Cable Loss - Amplifier Gain, the value was added to Original Receiver
Reading by the software automatically.

2. Result = Reading + Correct Factor.

3.  Margin = Result — Limit
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5.8BAND EDGE MEASUREMENTS (RADIATED)

FCC 47 CFR Part 15 Subpart C Section 15.205/15.209
RSS-247 Issue 2, Section 5.5

Test Method: ANSI C63.10-2013 Clause 11.13

Limits:

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).

Test Requirement:

Frequency Limit (dBuV/m @3m) Remark
30 MHz-88 MHz 40.0 Quasi-peak Value
88 MHz-216 MHz 43.5 Quasi-peak Value
216 MHz-960 MHz 46.0 Quasi-peak Value
960 MHz-1 GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1 GHz
74.0 Peak Value
Test Setup: Refer to section 4.4.1 for details.

Test Procedures:

Radiated band edge measurements at 2390 MHz and 2483.5 MHz were made with the unit transmitting in the
low end of the channel range and the high end closest to the restricted bands respectively. The emissions
were made on the 966 Semi-Chamber. Use (resolution bandwidth (RBW) = 1 MHz, video bandwidth (VBW) =
3 MHz for peak levels and RBW = 1 MHz and VBW = 10 Hz or 1/T for average levels).

1. Use radiated spurious emission test procedure described in clause 5.10. The transmitter output (antenna
port) was connected to the test receiver.

2. Set the PK and AV limit line.

3. Record the fundamental emission and emissions out of the band-edge.

4. Determine band-edge compliance as required.

Equipment Used: Refer to section 3 for details.

Test Result: Pass

The measurement data as follows:
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Left Earbud
Test Channel: | Lowest Channel | Ant. Polar. : | Horizontal

Level (dBuVim)

120

110

100

a0

20

70
60
50 1
40

30

20
2310 2320 2350 2430
Frequency (MHz)

Frequency Peak level Peak Limit AV level AV Limit
(MH2) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2390.0000 46.26 74.00 31.88 54.00 Pass

Conclusion

Left Earbud
Test Channel: | Lowest Channel | Ant. Polar. : | Vertical

Level (dBuVim)

120

110

100

a0

20

70
60
50 1
40

30

20
2310 2320 2350 2430
Frequency (MHz)

Frequency Peak level Peak Limit AV level AV Limit
(MHz) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2390.0000 48.25 74.00 29.85 54.00 Pass

Conclusion
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Left Earbud
Test Channel: | Highest Channel | Ant. Polar. : | Horizontal
Level (dBuVim)

120

110

100

a0

20

FCC PART 15C Band edge-Peak

70

60

50

40

30

20
2450 2500

Frequency (MHz)

Frequency Peak level Peak Limit AV level AV Limit
(MH2) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2483.5000 56.40 74.00 46.17 54.00 Pass

Conclusion

Left Earbud
Test Channel: | Highest Channel | Ant. Polar. : | Vertical
Level (dBuVim)

120

110

100

a0

20

FCC PART 15C Band edge-Peak

70

60

50

40

30

20
2450 2500

Frequency (MHz)

Frequency Peak level Peak Limit AV level AV Limit
(MHz) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2483.5000 51.45 74.00 42.30 54.00 Pass

Conclusion
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Test Channel:

Lowest Channel

Ant. Polar. :

Horizontal

Level (dBuVim)

120

110

100

g0

20

To
60
50 1
40

30

20
2310 2320

2350

Frequency (MHz)

2430

Frequency
(MH2z)

Peak level
(dBuv/m)

Peak Limit
(dBuv/m)

AV level
(dBuv/m)

AV Limit
(dBuv/m)

Conclusion

2321.5430

46.40

74.00

34.35

54.00

Pass

2390.0000

45.97

74.00

30.59

54.00

Pass

Right Earbud

Test Channel:

Lowest Channel

Ant. Polar. :

Vertical

120 Level (dBuVim)

110

100

g0

20

To

60

50

40

30

20
2310 2320

2350

Frequency (MHz)

2430

Frequency
(MHz)

Peak level
(dBuv/m)

Peak Limit
(dBuv/m)

AV level
(dBuv/m)

AV Limit
(dBuv/m)

Conclusion

2361.9440

33.40

54.00

Pass

2390.0000

47.50

74.00

31.18

54.00

Pass
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Test Channel:

Highest Channel

Ant. Polar.

Horizontal

Level (dBuVim)

120

110

100

a0

20

FCC PART 15C Band edge-Peak

f0

60

50

40

30

20
2450 2500

Frequency (MHz)

Frequency Peak level Peak Limit AV level AV Limit Conclusion
(MH2) (dBuv/m) (dBuv/m) (dBuv/m) (dBuv/m)

2483.5000 54.66 74.00 44.09 54.00 Pass

Right Earbud

Test Channel: | Highest Channel Ant. Polar. : | Vertical

120

Level (dBuVim)

110

100

a0

20

70

60

50

40

30

20

FCC PART 15C Band edge-Peak

2450

Frequency (MHz)

2500

Frequency
(MHz)

Peak level
(dBuv/m)

Peak Limit
(dBuv/m)

AV level
(dBuv/m)

AV Limit
(dBuv/m)

Conclusion

2483.5000

50.16

74.00

38.79

54.00

Pass
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APPENDIX 1 PHOTOS OF TEST SETUP

See test photos attached in Appendix 1 for the actual connections between Product and support equipment.

APPENDIX 2 PHOTOS OF EUT CONSTRUCTIONAL DETAILS

Refer to Appendix 2 for EUT external and internal photos.

*** End of Report ***

The test report is effective only with both signature and specialized stamp. The result(s) shown in this report refer
only to the sample(s) tested. Without written approval of UnionTrust, this report can’t be reproduced except in

full.
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