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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Cresyn CO., Ltd.
EUT DESCRIPTION: True Wireless Earphones
MODEL: TWO0060
SERIAL NUMBER: Proto type
DATE TESTED: 2022-05-02 ~ 2022-07-11
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN Issue 5 Complies

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties were
not taken into account and are published for informational purposes only. The test results show
that the equipment tested is capable of demonstrating compliance with the requirements as
documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions
and modes of operation as described herein. This document may not be altered or revised in any
way unless done so by UL Korea, Ltd. and all revisions are duly noted in the revisions section.
Any alteration of this document not carried out by UL Korea, Ltd. will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by IAS, any agency of the Federal Government, or any agency of any
government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
Anthony Kim Jaejin Lee
Senior Laboratory Engineer Laboratory Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI C63.10-2013.

IC RSS-GEN Issue 5.

IC RSS-247 Issue 2.

ourwWNE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro
X] Chamber 1
[ ] Chamber 2
X] Chamber 3
Used ISED Test Site Reg.(company number): 2324L
CAB ldentifier: KR0161

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation can
be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. METROLOGICAL TRACEABILITY

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.87 dB
Radiated Disturbance, 30 MHz to 1 GHz 4.05 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.78 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.58 dB

Uncertainty figures are valid to a confidence level of 95%.

4.4. DECISION RULES

Decision rule for statement(s) of conformity is based on Accuracy Method specified in
Procedure 2, Clause 4.4.3 in IEC Guide 115:2007.
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DATE: 2022-07-11

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT are Bluetooth Earphones.
This test report addresses the BLE (DTS) operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

- Left
Frequency Range Mod Power Output Power Output Power
ode
[MHz] Mode [dBm] [mW]
5 402 ~ 2 480 1Mbps Peak 10.720 11.80
(37 pkt) Average 10.457 11.11
- Right
Frequency Range Mod Power Output Power Output Power
ode
[MHZz] Mode [dBm] [mW]
Peak 11.01 12.62
2 402 ~ 2 480 Mbps ea 010 °
(37 pkt) Average 10.846 12.15
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can 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 shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

Left earphone,
The radio utilizes an internal antennas, with maximum gain of -2.07 dBi..

Right earphone,
The radio utilizes an internal antennas, with maximum gain of -1.75 dBi..
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high

channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.

Power verification

The Output Power of two packet lengths(37 pkt, 255 pkt) are all investigated, the 1 Mbps(37 pkt)
power is the worst case. All tests were performed in this mode.

- Left
Frequency Conducted
Mode Burst Avg
[MHZz] [dBm]
2402 10.360
1Mbps
(37 pkt) 2440 10.371
2480 10.457
2402 10.357
1Mbps
(255 pki) 2440 10.369
2480 10.457
- Right
Frequency Conducted
Mode Burst Avg
[MHZz] [dBm]
2402 10.821
1Mbps
(37 pkt) 2440 10.823
2480 10.846
2402 10.819
1Mbps
(255 pkt) 2440 10.821
2480 10.844
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Notebook SAMSUNG NT550EBZ 0YM791HN300026T N/A
LITE-ON
Adaptor TECHNOLOGY
(for Notebook) | CHANGZHOU co., | FA-1400-96 AA-PAZNA0S N/A
LTD
Test Jig Board Cresyn N/A N/A N/A
/O CABLE

1 DC Power 2 4PNt USB |\ chielded 0.25m N/A
& Data C
2 DC Power 1 USBAtoC | Shielded 18m N/A
& Data
TEST SETUP

The EUT is a unit with test jig board during the tests.
It was controlled by entering the test mode using a Notebook.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Notebook

e EUT
Adaptor | Test Jig
AC Main

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

-

Notebook
PC

Adaptor Test Jig

AC Main

N

NIENIAAREN
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6. MEASUREMENT METHOD
6 dB BW : KDB 558074 DO1 v05r02, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.1.1

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r02, Section 8.4.

QOut-of-band Emissions (Conducted) : KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Non-restricted Bands: KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Restricted Bands : KDB 558074 D01 v05r02, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 2022-08-19
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2022-08-13
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2022-08-13
Antenna, Horn, 18 GHz ETS 3115 00167211 2022-07-27
Antenna, Horn, 18 GHz ETS 3115 00161451 2022-08-15
Antenna, Horn, 18 GHz ETS 3117 00168724 2022-07-27
Antenna, Horn, 18 GHz ETS 3117 00168717 2022-08-15
Antenna, Horn, 40 GHz ETS 3116C 00166155 2022-08-04
Preamplifier ETS 3116C-PA 00168841 2022-08-04
Preamplifier, 1000 MHz Sonoma 310N 341282 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029168 2022-08-02
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY57143652 2023-01-11
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY57143717 2023-04-15
Power Sensor R&S NRP-Z91 102681 2022-08-04
10dB ATTENUATOR MINI-CIRCUITS BW-K10-2W44+ 2117 2022-10-22
Attenuator PASTERNACK PE7087-10 A001 2022-08-03
Attenuator PASTERNACK PE7087-10 A008 2022-08-03
Attenuator PASTERNACK PE7004-10 2 2022-08-02
Attenuator PASTERNACK PE7087-10 A009 2022-08-03
EMI Test Receive, 40 GHz R&S ESU40 100439 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2022-08-02
EMI Test Receive, 3 GHz R&S ESR3 101832 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 019 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 020 2022-08-02
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 2023-10-06

UL Software
Description Manufacturer Model Version
Radiated software UL UL EMC Ver 9.5
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8. TEST RESULTS SUMMARY

FCC Part IC . . Test
Section Section Test Description Test Limit Condition Test Result
15.247 RSS-247 . .
Occupied Bandwidth(6dB > 500kHz PASS
@2 | 520 P (6d8)
2.1051, RSS-247 Band Edge / Conducted
15.247(d) 5.5 Spurious Emission -20 dBe PASS
15.247 RSS-247 Conducted
: . TX conducted output power <30dBm PASS
(b)) | 54(d) PP
15.247(e) RSS-247 PSD < 8 dBm/3kHz PASS
5.2(b)
15.205, | RSS-GEN . . I .
15209 | 89&810 Radiated Spurious Emission | < 54dBuV/m(Av) | Radiated PASS
15.207 | RSS-GEN AC Power Line . Power Line
€) 8.8 Conducted Emission Section 11 Conducted N/P

Note. The AC power line test was not performed because the EUT does not operate Bluetooth mode
while charging.
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS
None; for reporting purposes only.

- Left

2 400 ~ 2 483.5 MHz Bands

1 Mbps [37pkt] | 0.3765 | 0.6254 | 0.6020 | 60.20 | 2.20 2.656
KEYSIGHT it RF oWZS00  en k8 PHO- e P Typo:Pover (W1 1 < 5 6
RL == lign Auto FreqRef In(S) W Path Standard |F Gain Low o e W W W
NFE: Adaptive Sig Track: Off PNNNNN
1 Spectrum v AMkr3 625.4 ps|
Scale/Div 10 dB Ref Level 30.00 dBm 0.46 dB|
Log
20 1 > 341 :
100 O S . e S
0.00 T T T
100 T
'\;30
-40.0
500 d
50.0 + — Uy Il
Center 2.402000000 GHz #Video BW 50 MHz Span 0 Hz,
Res BW 3.0 MHz Sweep 2.00 ms (20001 pts)
5 Marker Table B
Mode = Trace Scale X | Y | Function Function Width Funetion Value

TN t 2198 s 5,850 dBm

2 A T A 3765{5 EA] 09348 dB
[y T T (8] s (A] [E

)

7
&~ l[?] O/ R Y

1 Mbps(37 pkt)
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- Right

2 400 ~ 2 483.5 MHz Bands

1 Mbps [37pkt] | 0.3765 | 0.6254 | 0.6020 | 60.20 | 2.20 2.656
KEYSIGHT non - TRz WO e NG e T T P R o
RL o ian Ao FreqRef In(s) | Path Stendara |F Gain Low e W W W
INFE: Adaptive Sig Track: Off PNNNNN
1 Spectrum i AMkr3 625.4 ps
ic-lllDiv 10dB Ref Level 30.00 dBm 0.92 dB|
og T
200 1 2] 3A1 T
100 o . 1
0.00 1 T
-100 1 ‘
o |
f\ﬂﬂw
-40.0
500 T T 1
-60.0 !
Center 2.402000000 GHz #ideo BW 50 MHz Span 0 Hz
Res BW 8 MHz Sweep 2.00 ms (20001 pts)
5 Marker Table B
|| Mode | Trace | Scale X | Y | Function Function Width Funetion Value
TNt 1451 s 5,860 dBm
2 Al W 376.5 s (4) 0.3646 dB
IR T T A s (A) u.!'@‘
7
: |
6
7
LGNS T dk- S TEERE
1 Mbps(37 pkt)
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9.2. 6 dB & 99% BANDWIDTH

LIMITS

For 6dB Bandwidth,

FCC 815.247 (a) (2)

RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.
For 99% Bandwidth,

None; for reporting purposes only.

RESULTS

9.2.1. Left_1 Mbps

_ -
Channel Fr?ﬁﬂ‘l‘fz"]‘cy Bar?d(\jNEi’dth A e
[kHZ] [kHZ] [kHZ]
Low 2 402 708.0 500.0 1031.8
Mid 2 440 707.9 500.0 1031.6
High 2 480 707.4 500.0 1031.6
9.2.2. Right_1 Mbps
_ -
Channel Fr?ﬁﬂ‘ﬁ;}wy Bar?dc\j/vl?;dth MICilrr: i Bangdgvfi)dth
[kHZ] [kHZ] [kHz]
Low 2 402 707.0 500.0 1033.0
Mid 2 440 7035 500.0 1033.2
High 2 480 707.7 500.0 1033.4
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9.2.3. 6 dB & 99% BANDWIDTH PLOTS
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9.3.

LIMITS

FCC §15.247 (b) (3)

OUTPUT POWER

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

RSS-247 (5.4) (d)

The maximum peak conducted output power shall not exceed 1 W.

TEST PROCEDURE

Peak power is measured using ANSI C63.10(2013) under section 11.9.1.1
analyzer(RBW = DTS bandwidth).

RESULTS

9.3.1. Left_1 Mbps

utilizing spectrum

Channel Fr?&lf_lezr]mcy Pe?l(;BPrg}Ner [Ialénn;t] M[ng]l n
Low 2402 10.62 30.00 -19.38
Mid 2440 10.66 30.00 -19.34
High 2480 10.72 30.00 -19.28

Worst 10.72 30.00 -19.28
9.3.2. Right_1 Mbps

Channel Fr%(\q/ll:_'ezr;cy Pe?lijPrﬂ\]Ner [Ialé%t] M[%rg]m
Low 2402 11.00 30.00 -19.00
Mid 2440 10.99 30.00 -19.01
High 2480 11.01 30.00 -18.99

Worst 11.01 30.00 -18.99
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9.3.3. PEAK POWER PLOTS
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9.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements perform using a wideband RF frame average power sensor.
The cable assembly insertion loss and duty cycle correction factor were entered as an offset in
the power meter to allow for direct reading of power.

RESULTS

9.4.1. Left_1 Mbps

Channel Frequency AV Power AV Power
[MHZz] [dBm] [mMW]
Low 2402 10.360 10.864
Mid 2440 10.371 10.892
High 2480 10.457 11.110
9.4.2. Right_1 Mbps
Frequenc AV Power AV Power
Sl MHZ] [dBm] [MW]
Low 2402 10.821 12.081
Mid 2440 10.823 12.086
High 2480 10.846 12.151
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9.5.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

ANSI C63.10-2013, Section 11.10.2 Method PKPSD (Peak PSD)

RESULTS

9.5.1. Left_1Mbps

Channel Frequency PSD Limit Margin
[MHZz] [dBm/3kHz] [dBm/3kHZz] [dB]
Low 2402 -5.53 8.00 -13.53
Mid 2440 -5.62 8.00 -13.62
High 2480 -5.46 8.00 -13.46
9.5.2. Right_1Mbps
Frequenc PSD Limit Margin
S [I(\J/IHZ] ’ [dBm/3kHz] | [dBm/3kHz] [ng]
Low 2402 -5.21 8.00 -13.21
Mid 2440 -5.25 8.00 -13.25
High 2480 -5.26 8.00 -13.26
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9.5.3. PSD TEST PLOTS
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9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement.
Therefore, spurious emissions are required to be 20 dBc.

RESULTS
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9.6.1. Left_1 Mbps
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DATE:

2022-07-11

9.6.2. Right_1 Mbps

KEYSIGHT nout #F o Z50T mns

Center 2.400000 GHz #Video BW 300 kHz

LOW CHANNEL BANDEDGE

Span 10,00 Witz
[TRes BW 100 kiz Sweep ~17.3 ms (2001 pts)|
- Jun 27, 2022 00 w#
o9 A ? N It HE e

@Video BW 300 kHz

[RO: Bec Wk [ Te: Lo KEYSIGHT [t #F RoAZ S0 13 ® PN el Typa: Log-
G Pt 100100 G vkt 1004100
= ign: Auto FreaRet ) p\'lP i S \Fﬁan lw TG = lavgn At FreqRet bt ) uwp A Gx’n o Trig. Free Run
o Adapliv Sig T o NFE Adapliv Sig Tr
1 Spactum 1 Spactrum Mkr2 25.811 1 GHz|
Scaie/Div 10 48 Ref Level 20.00 dBm ‘Scale/Div 10 08 Ref Level 20,00 d8m 35.99 dBm

a

Star 30 Wiz Stop 26.50 G
#Res BW 100 kiHz Sweep ~80.9 ms (40001 pts)
T
Wioge | Trace | seaie x ¥ Funeicn Funciion widn Funeiion vaive

pa T Zavi7oR 1507 6w

W T 25811 1 GHz. 35,59 d8m_

5

:

5|

:

rd
-l Jun 27, 2022 L w ¥
=9l ? I ES a

OUT-OF-BAND LOW CHANNEL

KEYSIGHT nput 7% Wpd Z:50 0

OO w s
OO0 #w

CRE 2
IN-BAND REFERENCE LEVEL

) Jun 16, 2022
£ a2z08em

29?7

e T N R KEYSIGHT [rovt &7 FOAZ 00 e 08 [PNO Fe iy Topa: Log:-Pomwer
by i mmm Froamp O Gt vkt 1006100
= hign Auio FrsaRst n5) o S | o Lo o = ign Auto Froqit Wi (5) Y P St [ G e T o
w E Adagil Sig Track O v ™ HFE Adspive. Sig Track 0T
1 Spactum Mkr1 2.440 242 5 GHz 1 Spactrum Mkr2 26.130 1 GHz|
ScaleiDiv 10 d8 Ref Level 20.00 dBm 9.59 dBm| Scale/Div 10 8 Ref Level 20.00 a8m 35.09 dBm)
Log B Log v v
¢ W
Start 30 WMHz Tideo BW 300 kHz Stop 26,50 GHz,
Res BW 100 kHz Sweep ~80.9 ms (40001 pts)
e
Wode | Tiace | Scale X ¥ Funion Funclion Widh Funciion Valve
1N i 24401 GHz s67208m
W T 26730 1 GHZ, 35,08 dBm_
3
)
i 5
[Center 2.440000 GHz Video BW 300 kHz Span 5.000 MHE s
[SRes BW 100 kHz ‘Sweep ~B.82 ms (2001 pts)] .

OUT-OF-BAND MID CHANNEL

00| ™ #
l::*l—ﬂ LA

KEYSIGHT oot #F i L o] mna

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

NG Bt g T Loy e KEYSIGHT ot A7 TRt v Typo. Log-Power
eglHokd 100100 Gato valbokd 100100
P Algn Auto Freq Rel It S) p\'iP A Sisndsit \FGan Lo Tig: Freee Run = laign Auts ;mw ||m uwn i Stantard |F ‘Sun Law Trig: Freee Run
o NFE. Atsglive Sig Track: O w £ Adapil
1 Spectrum 1 2.485 085 GHz| 1 Spectrum Mkr2 26.443 1 GHz
ScaleiDiv 10 d8 Ref Level 20,00 dBm 49.11 dBm ScalelDR 10 d8 Ref Level 20.00 dBm 35.92 dBm
Log x Log ~ v
Start 30 MHz Tideo BW 300 kHz Stop 26.50 GHz
#Res BW 100 kHz Sweep ~50.9 ms (40001 pts)
L] 5 ke Toblo B
Tode | Trace | Scale ¥ Function Funclion Widih Funetion Vaive
1N i 24788 GHz 9.454 gam
[IW T 7 343 1 G 552 dEm
3
3
i 5
Center 2.483500 GHz ideo BW 300 kHz Span 10.00 MHz| L]
#Res BWW 100 kidz Sweep ~17.3 ms (2001 pts)| 7
] n 27, 2022 ey n 27, 2022 00w s
S C R ? N Bl SIS S =29 M ? R By 00 #w

Page 27 of 54

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO:4790390048-FR2V1 DATE: 2022-07-11
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

RSS-Gen 8.9 and 8.10

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

0.009 - 0.490 2400/ F (kHz) 300
0.490 — 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements. (Restricted bandedge, Final detection of spurious harmonic emissions)

Duty cycle factor = 10 log (1/x).

For this sample:
For 1 Mbps, DCF = 10 log(1/0.602)=2.2 dB

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 30 kHz for peak measurements.

The spectrum from 1 GHz to 26 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9kHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 30 m open field test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. Left_1 Mbps

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZI:UL SUWON Lab Chamber 3 2022 May 28 B1:24:54
Restricted Bandedge
s Project Number:4730350048
Client:CRESYN CO LTD
Config:EUT / Earphone / Left
i Mode :BLE 1M _BE H 2482
10 Tested by:25918
g5 5/\\
3 j \
4 85 f
6 |
N i
C |
I 5
2 7
£
> =
> 6
@
K | i
55 AverogeilLimit (dBub/m) |
ROTREr TR L Lol . TR TSN i et bl bl bkl s ot e iy el b J/ 4 o
[TETIRSIPR TR H VR honsmab s S o [
{
4!: 4 J. |
i 2 3 o "
b
35
2.31 8. SMHz/ 2.415
Freguency (GHz)
Rarge (6H) REU/UB Ref/Attn  Det/Avg Mode Saeep Pis  #aps/lade  FPosition Ronge (6 REU/VE Ref/Atin  Det/fivg Hode Sueep Pts #oups/fode  Fosition
1:2.31-2.415 INCEB)/3M 11215 PERK/LogPur-Uideo ShsecCPulc) 5080 HAIH 195 degs 126 ca H| 2:2.31-2.415 6B/ 112/15  GUER/Fur Avg(RIS)  Gneec(uto) B98O  1BBTAUS 195 degs 126 cn H
i Corecied
Marker Frequercy Raév)g oot s117_oop1s057 1008 ATTIOE] oG cor (@) SE“W‘.E, Average Limi (@Buvim) Margin Peak Lt (dBuvim) P | A | g | gy
239 3.08 Pk - 0 51.08 - - 74 2292 195 H
2.34764 477 Pk . 24, 0 52.47 - - 74 2153 105 H
+2.39 1.76 RMS ) 24, 22 41.96 54 12.04 - - 105 H
* 2.38053 2.94 RMS - 22 22.94 54 “11.06 - - 105 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

1ZKUL SUWON Lab Chamber 3 2022 May 28 B1:34:35
Restricted Bandedge
15 Project Number:4750350048
Client:CRESYN CO LTD
ConfigiEUT / Earphone / Left
i Mode:BLE 1M _BE U 2402
10 Tested by:25918 .
95
8§ 85
"
C
I
> 75
T
3
=
2 6
S
55 AverogeiLimit, (dBub)/m) | |
i N MRS e b oA A-.u\jjm b WM&NWMM
45 i i 4
2
35
2. 31 18 .5MHz/ 2.415
Freguency (GHz)
Range (612) REU/VBM Ref/Attn  Det/fvg Hode Sueep Pls  ¥p/ade Position Rorge (6> REW/VE Ref/Attn  Det/Avg Hode Sueep Pts ¥oups/fode FPosition
2.31-2.415 M(-6B)/3M  112/15  PEAK/LogPur-Video BsecChuto) 838 HaH 21 degs 135
. p—— eter e » Coreced 3 argn - oxvagn | maman | e ‘
Marker e readng Det 3117_00218957 1008_ATTIGB] oC Cor (48) faing Average Limit (dBuvim) P Peak Liit (dBuvim) r s pics Polariy
1 +2.39 41.6 Pk ) 24 0 49.6 - - 74 244 35 v
2 *2.3264 4524 Pk ; 24 0 52.84 - 5 74 2116 35 v
3 *2.39 3127 RMS ) 24, 22 4147 54 1253 - - 35 v
4 +2.38047 32.76 RMS ) 24, 22 42.96 54 “11.04 - - 35 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKUL SUWON Lab Chamber 3 2022 May 28 B1:46:89
Restricted Bandedge
1"s Project Number:4750358048
Client:CRESYN CO LTD
ConfigiEUT / Earphone / Left
i Mode :BLE_1M_BE_H 2480
18 Tested by:25918
95
_ A
3 |
4 85
g
N
5 !
5
T 7 I
£
> [
5 6
@
.l
- Average Limit (dBuU/m)
SE
ki " .‘.W b M“Mmmw e bbb o
ki bbb i Y ’ sk ikl
s L P
" i W) o ) sk
Y . i S 4 Ll Y ay
35
2.46 8. 3MHz/ 2.563
Freguency (GHz)
Ronge (62) REU/VE Ref/Attn  Det/fvg Mode Sueep Pls  ¥ps/flade FPosition Ronge (6HD) REW/VEl Ref/Atin  Det/fivg Hode Sueep Pts oups/fode FPosition
1:12.46-2.563 INC-EB)/3M 11215 PEAK/LogPur-Uiden  BnsecCPutc) 6088 HAIH 239 degs 117 ca H| 2:2.462.563 6B/ 112/15  AER/Par Avg(RNS)  Busecthuto) BEBO  1BOTAUS 233 degs 117 ca H
Marker Frequency Readn Det 3117_ 00218957 1008_ATTIdB] oC Cor (48) e, Average Limit (Buvim) Margin Peak Limit (dBuvim) PK Margin Azimuth Height Polariy
w | e - - ) - ) N I
1 *2.48 42.27 Pk 24.7 0 50.47 - - 74 2353 239 7 H
2 2511 44.95 Pl 24.7 0 53.1 - - 74 -20.85 239 7 H
3 2.48 3171 RMS 247 2.2 42.1. 54 “11.89 - - 239 7 H
4 2.547. 3332 RMS 7 2.2 43.7. 54 -10.28 - - 239 7 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

~UL SUWON Lob Chamber 3 2822 May 28 B1:54:48
Restricted Bandedge

= Project Number:4730350048

1 Client: CRESYN CO LTD

ConfigiEUT / Earphone / Left
Mode:BLE_1M_BE_U_2488

- _IM_
10 Tested by:25918
95
_ |1
5 85 ‘ ‘\
" M
C
o] | \
> 75 J
: [l
5 |1
J 5 |
g b I
o
° |
ol Avercige Limit (dBulU/m)
5|:
j
@
Lo i ool LT —— i bt e s
: ki g bop Al s Wb sl
5 < i | w
4 & ‘ s s ]
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REW/VBW Ref/Atin  Det/fvg Mode Sueep Pts  #Swps/Made Position Ronge (6Hz) RBU/VBU Ref/ftin  Det/Avg Mode Sweep Pts  #Sups/Mode  Position
2 2.563 M(-6cB)/3 12/15 PEAK/LogPur-Uide 189usec (Auto) G009 22 dec 2l c
o e
Fequery Vagn [V R [

Matker s s oot JO— 100B_ATIgE) [ el s Peak L (d8ovin) a pamat oo polrty
1 *2.4835 42.94 Pk 329 -24.7 0 51.14 - - 74 -22.86 122 121 \
2 2.55105 45.23 Pk 329 -24.6 0 53.53 - - 74 -20.47 122 121 Vv
3 *2.4835 32.16 RMS 32.9 -24.7 2.2 42.56 54 -11.44 - - 122 121 \
4 *2.48403 33.36 RMS 32.9 -24.7 2.2 43.76 54 -10.24 - - 122 121 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 2022-07-11

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

118UL SUWON Lab Chamber 3 2822 May 27 01:47:48
Radiated Emissions 3-Meters
10@ Project Number:4798390848
Client:CRESYN CO LTD
Config:EUT / Earphone / Left
Mode :BLE_1M_RSE_2482
98 Tested by:25910
80
©
T 78
G
N
5
2 68
— Avg Limit (dBulU/m)
£
3 se
2 2
g ot g a4
49 s ————— e s PANY |
; [ ™
A s o wikeil "
" ok
39 A
208
1 18 18
Frequency (GHz)
Range (612) FE/VBU Rsf/Attn  Dst/fvg Mode Susep Pls Foups/lade Fosition ’(ngg D B/ Ref/Atin  Det/Avg Fods Sueep Pts foups/liode Fosition
[E ((-6E)/30k 11215 PERK/LogPurVideo  18dmsce(futa) 6008 MAKH 0-3hdega 158 cn | 3:3-18 HC-68)/30 8170 PERK/LogPurVideo | .4sec(fute) 1Bk MAX 0-30dege 158 on H
110UL SUWON Lab Chomber 3 2822 May 27 B1:47:48
4]
Radiated Emissions 3-Meters
Project Number:47983980848
oo Client:CRESYN €O LTD
Config:EUT / Earphone / Left
Mode :BLE_1M_RSE_2482
EL Tested by:25918
80
& 78
-
C
[
= 668
2 Avg Limit (dBuU/m)
~
>
2 o6
N 6
13 5 @
408 e A
36
208
1 18 18
Frequency (GHz)
Ronge (612) REUI/UB0 Ref/Attn  Dst/Avg Mode Sueep Ple  #oups/ade  Fosition Ronge (6D B/ Ref/Atin  Det/Avg Fods Suesp Pts  fups/lode  Fosition

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.
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RADIATED EMISSIONS

Meter Corrected

F”Egﬁir;cy Reading Det 3117707021895 3GHz_HP[dB] DC Corr (dB) Reading a‘g*u'\'/'/’:‘n“) M(zrg)‘" ng:\‘;;z‘)t M(zg’)'" ’?S;;“s‘;‘ H(iﬁ;“ Polarity
(dBuv) (dBuV/m)

*4.80435 45.75 PK2 34.6 -29.9 0 50.45 - - 74 -23.55 311 100 H
*4.80389 36.96 MAv1 34.6 -29.9 22 43.86 54 -10.14 - - 311 100 H

7.20675 41.07 PK2 36.1 -25.6 0 51.57 - - 74 -22.43 51 100 H
*4.66636 45.54 PK2 34.5 -30 0 50.04 - - 74 -23.96 260 110 Vv
*4.66642 37.95 MAv1 34.5 -30 22 44.65 54 -9.35 - - 260 110 Vv
*4.80422 44.14 PK2 34.6 -29.9 0 48.84 - - 74 -25.16 179 102 Vv
*4.80381 34.44 MAvV1 34.6 -29.9 2.2 41.34 54 -12.66 - - 179 102 i

7.20541 39.28 PK2 36.1 -25.6 0 49.78 - - 74 -24.22 160 100 Vv
*11.99958 33.57 PK2 39.2 -21.9 0 50.87 - - 74 -23.13 101 117 Vv
*11.99945 25.67 MAv1 39.2 -21.9 2.2 45.17 54 -8.83 - - 101 117 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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MID CHANNEL RESULTS

| 1OUL SUWON Lab Chamber 3 2822 May 28 B8:33:18
4]
Radiated Emissions 3-Meters
108 Project Number:4798390848
= Client:CRESYN CO LTD
Config EUT / Earphone / Left
Mods:BLE 1M _RSE_244@
98 Tested by:25918
80
3
c 708
o
N
C
2 608
- Avg Limit (dBuY/m)
=
~
E 508
< 2
9 & gl
48 TR
(- ot )
36
20
1 18 18
Frequency (GHz)
Range () REU/UBU Ref/Attn  Det/fvg Mode Sueep Ple  #oups/ade Fosition ’( Range (6 B/ Ref/Atin  Det/fvg Modk Suesp Pts foups/liods Fosition
1173 HCBB)/3Bk  112/15  PEAK/LogPur-Uiden  183nsec(uto) 6080 HAKH B-3hdega 159 cn § 3:3-18 HC-68)/30 8170 PERK/LogfarVideo  1.4ssc(fute) 16k MAKH [
" UL SUWON Laob Chamber 3 2822 May 28 B0:33:18
Radiated Emissions 3-Meters
Project Number:47983980848
oo Client:CRESYN CO LTD
Config EUT / Earphone / Left
Mode :BLE_1M_RSE_244p
96 Tested by:25918
80
5§ 7o
o
C
I
= 66
2 Avg Limit CdBuU/m)
~
3 50
3 5
i 13 Q
40 0.0 g,
38
26
1 18 18
Frequency (GHz)
Ronge (52) REU/UB0 Ref/Attn  Det/Avg Mode Sueep Ple  #oups/ade  Fosition Ronge (6D B/ Ref/Atin  Det/Avg Fock Suesp Pts  toups/lode  Fosition

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.
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REPORT NO:4790390048-FR2V1 DATE: 2022-07-11
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

RADIATED EMISSIONS

Meter Corrected

Frequency 3117_0021895 Avg Limit Margin Peak Limit Margin Azimuth Height
(GH2) T;‘gs'\;‘f Det 7 3GHz_HP[dB] DC Corr (dB) g;ﬁg‘/';rg‘) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity

*4.87967 32.76 PK2 34.7 -30.6 0 36.86 - - 74 -37.14 208 110 H
* 4.88006 35.72 MAVL 34.7 -30.6 2.2 42.02 54 -11.98 - - 208 110 H
*7.31924 38.21 PK2 36 25.2 0 49.01 - - 74 24.99 52 103 H
*7.31943 27.82 MAVL 36 25.2 2.2 40.82 54 -13.18 - - 52 103 H
*4.66697 456 PK2 34.5 -30 0 50.1 - - 74 23.9 268 103 v
*4.66653 37.99 MAVL 34.5 -30 2.2 44.69 54 9.31 - . 268 103 v
* 4.88004 43.35 PK2 34.7 -30.6 0 47.45 - - 74 -26.55 186 100 \
*4.88003 35.02 MAVL 34.7 -30.6 2.2 41.32 54 -12.68 - . 186 100 v
*11.99959 33.99 PK2 39.2 21.9 0 51.29 - - 74 22.71 105 110 v
*11.99932 26.49 MAVL 39.2 21.9 2.2 45.99 54 -8.01 - - 105 110 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 37 of 54
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO:4790390048-FR2V1

DATE: 2022-07-11

FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

HIGH CHANNEL RESULTS

| 1OUL SUWON Lab Chamber 3 2822 May 28 Bz2:80:12
5]
Radiated Emissions 3-Meters
108 Project Number:4798390848
= Client:CRESYN CO LTD
Config:EUT / Earphone / Left
Mods:BLE 1M _RSE_2480
98 Tested by:25918
80
3
c 708
o
N
C
2 668
- Avg Limit (dBuY/m)
N
>
2 2
<
. N ! o M
L gy M
n B
vk "
20
1 19 18
Frequency (GHz)
Range (62) REU/UBU Rsf/Attn  Det/Avg Mode Sueep Ple  Foups/ade Fosition ’( Range (62 B/ Ref/Atin  Det/fivg Modk Suesp Pts foups/liods  Fosition
1173 HC6B)/3Bk  112/15  PERK/LogPur-Uiden  183nsec(duto) 6080 HAKH 0-3hdega 150 cn | 3:3-18 HC-68)/30 8170 PERK/LogParVideo  1.dssc(fute) 16k MAKH [
" UL SUWON Lob Chamber 3 2822 May 28 B2:00:12
Radiated Emissions 3-Meters
Project Number:4798398848
oo Client:CRESYN CO LTD
ConfigEUT / Earphone / Left
o Mode :BLE_1M_RSE_2480
4 Tested by:25910
80
5§ 7o
o
C
I
= 66
e Avg Limit (dBuU/m)
~
ER
< 5
N ' ) I
40 = SO ITP R W T o
38
26
1 18 18
Frequency (GHz)
Ronge (G2) REU/UB0 Ref/Attn  Det/Avg Mode Suep Ple  #oups/ade  Fosition Ronge (6D B/ Ref/Atin  Det/Avg Modk Suesp Pts  toups/lode  Fosition

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.
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REPORT NO:4790390048-FR2V1 DATE: 2022-07-11
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

RADIATED EMISSIONS

Meter Corrected N "

Prawe | v | ow | | e | oo | Rmam | gatm | e | fmie | v | pme | e | e

* 4.9596 46.58 PK2 34.7 -30.4 0 50.88 - - 74 -23.12 38 110 H
*4.95972 38.78 MAv1 34.7 -30.4 2.2 45.28 54 -8.72 - - 38 110 H
*7.43942 39.66 PK2 36 -24.8 0 50.86 - - 74 -23.14 73 103 H
* 7.43938 30.42 MAv1 36 -24.8 2.2 43.82 54 -10.18 - - 73 103 H
* 4.66686 44.95 PK2 34.5 -30 0 49.45 - - 74 -24.55 269 100 \
* 4.66646 38.32 MAv1 34.5 -30 2.2 45.02 54 -8.98 - - 269 100 \
*9.00131 33.41 PK2 36.8 -22.3 0 47.91 - - 74 -26.09 155 148 \
*9.00001 22.84 MAv1 36.8 -22.3 2.2 39.54 54 -14.46 - - 155 148 \
*11.99955 34.44 PK2 39.2 -21.9 0 51.74 - - 74 -22.26 265 101 \
*11.99938 27.24 MAv1 39.2 -21.9 2.2 46.74 54 -7.26 - - 265 101 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 39 of 54
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO:4790390048-FR2V1
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

DATE: 2022-07-11

10.2.2.

Right_1 Mbps

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

2022 May 26 23:31:31

12:UL SUWON Lab Chamber 3
Restricted Bondedge
s Project Number 4758350048
Client:CRESYN CO LTD
Config:EUT / Earphone / Right
i Mode :BLE_1M_BE_H 24m2
18 Tested by:25918 \
i
|
s |
E \\
£ 85 ‘
g !
N
5 5 \
T 7 }
g
=
3 6 \
@
<
55 Averoge:Limit (dBul/m) | ‘
ik it el el b babr i b POV RRRR TS RN AE A AN OPRRON WEVP (TR ™ J KW
45 4
oo R & ¥ etieincrir
¢
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Renge (6H2) RE/VEU Ref/Attn  Det/Avg Hode Suep Pis  Foups/iack Fasition Ronge (62 B/ Ref/Atin  Det/fivg Mock Sueep Pts  Fups/fock  Position
1:2.31-2.415 INC-EB)/3  112/15  PEAK/LogPur-Uiden  SnsecCAuto) 8030 HAKH 169 dege 167 cn H| 2:2.31-2.415 IHC6B)/M  112/15  AUER/Par Avg(RHS)  Busec(Puto) 8088  1BQTAG 169 degs 167 cn H
Wieter Conecied
larker Frequency eading et orr eading wverage Limit uV/m) Margin eak Limit uV/m) PK Margin Azimuth Height olarit
Mark eaquen Rein Det 3117_00218957 10d8_ATTIdE] oC Corr (¢8) ) Average Limit (dBuVim) o Peak Limit (dBuvim) e e tean Polarty
1 +2.39 42.02 PK 32.8 24.8 0 50.02 74 23.98 169 167 H
2 ¥ 2.35067 44.86 Pk 326 24.9 0 52.56 - - 74 2144 169 167 H
3 *2.39 32.25 RMS 328 24.8 2.2 22.45 54 1155 - - 169 167 H
4 +2.37129 33.24 RMS 32.7 24.9 22 4324 54 -10.76 169 167 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO:4790390048-FR2V1 DATE: 2022-07-11
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

VERTICAL RESULT

12:UL SUWON Lab Chamber 3 2022 Moy 26 23:47:54
Restricted Bandedge
s Project Number :4750350048
Client:CRESYN CO LTD
ConfigiEUT / Earphone / Right
i Mode :BLE_1M_BE_U 2482
10 Tested by:25918
95 i
|
3 |
5 85 1
>
C
]
> 75
%
3
3 5
@ 6
<
55 Avercge:Limit (dBubll/m) 5 |
1
IR PTERTI SPRNART AR bbb idh gt i b et A A i Vil bbbl
h y ¥
45 H 4 3
; = o
35
2. 31 18 .5MHz/ 2.415
Freguency (GHz)
Ronge () REU/VBW Ref/Attn  Det/fvg Nods Sueep Pls ¥owps/fade Fosition Renge (6H2) REW/VEl Ref/Atin  Det/fvg Hode Suesp Pts foups/fode Fosition
1:2.31-2.4 1N(-628)/3 215 PEAK/LogPer-Videa SncecCAuto) 8800 HAIH 66 degs 169 c
Conecied
Marker Fredueney Resing Det 3117_00218957 1008_ATT(0B] 0C Corr (d8) Jeatng Average Limit (dBuVim) Ve Peak Limit (4Buvim) e i gt Polariy
1 *2.39 2.57 Pk 8 24, 0 50.57 - - 74 23.43 166 169 v
2 *2.37817 4.98 Pk 7 24, 0 52.78 - - 74 21.22 166 169 v
3 +2.39 1.98 RMS 8 24, 22 42.18 54 11.82 - - 166 169 v
4 +2.37867 3.44 RMS 7 22 43.44 54 ~10.56 B B 166 169 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO:4790390048-FR2V1

FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

DATE: 2022-07-11

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKUL SUWON Lab Chamber 3 2022 May 27 21:57:27
Restricted Bandedge
1"s Project Number:4750358048
Client:CRESYN CO LTD
ConfigiEUT / Earphone / Right
- Mode :BLE_1M_BE_H 2480
18 Tested by:25918
M
% i
3 //
4 85
g
N
5 5 |
T 7 |
£
> [
5 6
@
.l
- Averoge Limit C(dBuU/m) i
SE
ot Jartali AT \‘w“w T T TV Ty T PSRRI TR st
. | .
‘ vy i@k @ " -
¥ ol A e b Y
35
2.46 8. 3MHz/ 2.563
Freguency (GHz)
Ronge (62) REU/VE Ref/Attn  Det/fvg Mode Sueep Pls  ¥ps/lade Fosilion Ronge (6HD) REW/VEl Ref/Atin  Det/fivg Hode Sueep Pts #oups/fode Fosition
1:12.46-2.563 INC-EB)/3M 11215 PEAK/LogPur-Uiden  BnsecCPutc) 6088 HAIH 143 degs 265 cn H| 2:2.452.563 10-608)/3M S AER/Fur Avg(RNS)  Gucec(uto) BDB0 IETAUS 143 degs 265 cu H
Marker Frequency Readn Det 3117_ 00218957 1008_ATTIdB] oC Cor (48) e, Average Limit (Buvim) Margin Peak Limit (dBuVim) PK Margin Azimuth Height Polariy
w | e - - ) - ) I
1 *2.4835 43.22 Pk 247 0 51.42 74 2258 205
2 255244 24.89 Pk 24.6 0 53.19 - - 74 -20.81 205
3 24835 32.4 RMS 247 2.2 428 54 112 - - 205
4 2.53639 33.06 RMS 6 2.2 43.56 54 -10.44 205

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO:4790390048-FR2V1 DATE: 2022-07-11
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

VERTICAL RESULT

~UL SUWON Lob Chamber 3 2822 May 27 22:11:53
Restricted Bandedge

e Project Number:4798390048
Client:CRESYN CO LTD

ConfigiEUT / Earphone / Right

Mode:BLE_1M_BE_U_2488

- M
10 Tested by:25918
95
o = Il
o 8 I
5 [
C I
[} [
> s [
£ | |
3 L
>
3 =
g °© 1
o I |
| | Avercge Limit (dBul/m)
55 ot
ootk il TTTIN oe Nttt kst by i ikl Db il
5 4
4 = 4
o
35
2.46 3. 3MAz/ 2.563
Freguency (GHz)
Range (6Hz) REW/VBW Ref/Atin  Det/fvg Mode Sueep Pts  #Swps/Made Position Ronge (6Hz) RBU/VBU Ref/ftin  Det/Avg Mode Sweep Pts  #Sups/Mode  Position
2 2.563 M(-6cB)/3 12/15 PEAK/LogPur-Uide Bn (3 fs] B dec )
Tieer Coreced
Frequeney Vargn agn | Aaman | Hean
Marker equen i 1008 ATTIOE] o Corr(é8) i Average Lini (@8uvim) oy Peak Lini (dBuvim) L s ten Polay
1 *2.4835 43.1 Pk 32.9 -24.7 0 51.3 - - 74 -22.7 180 100 \
2 2.53899 45.11 Pk 32.9 -24.7 0 53.31 - - 74 -20.69 180 100 Vv
3 *2.4835 3175 RMS 32.9 -24.7 22 42.15 54 -11.85 - - 180 100 \
4 255833 32.99 RMS 32.9 -24.6 22 43.49 54 -10.51 - - 180 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO:4790390048-FR2V1
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

DATE: 2022-07-11

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HEUL SUWON Lab Chamber 3 2822 May 25 B1:57:83
Radiated Emissions 3-Meters
0@ Project Number:4798398848
< Client:CRESYN CO LTD
Config:EUT / Earphone / Right
Mode:BLE 1M RSE_ 2402
99 Tested by:25918
80
E
T 70
a
N
.
2 66
- Avg Limit (dBuU/m)
£
3 50
)
L] 2
k] TR G
A s p T,
| e~
e MR A
368
268
1 18 18
Freguency (GHz)
Ronge (GH2) REUI/UBU Ref/Attn  Dst/Avg Mode Sueep Pl #ups/adk  Fosition Ronge (6D B/ Ref/Atin  Det/Avg Fods Suesp Pts  fupsilode Fosition
1:1=3 MC-GB)/3Bk  112/15  PEAK/LogPur-Uideo  183msec(futo) 6888  MAXH B-360degs 150 cn Hf 31318 NC-6cB2 /38K B7/D PEAK/LogPur-Uideo  1.dsec(Auto) 16k  MAXH 6-360degs 150 cn H
11IBLJL SUWON Lab Chamber 3 2822 May 25 g1:57:83
Radiated Emissions 3-Meters
0@ Project Number:4798390848
< Client:CRESYN CO LTD
Config:EUT / Earphone / Right
Mode:BLE 1M _RSE_ 2402
98 Tested by:25918
80
570
o
|9
)
= 608
o Avg Limit (dBuU/m)
~
5 50
[4s]
3 5
13 2
48 Q A
38
208
1 18 18
Frequency (GHz)
Ronge (GHz) REU/UB0 Ref/Attn  Dst/Avg Mode Sueep Ple  #oups/ade  Fosition Ronge (6D B/ Ref/Atin  Det/Avg Fod Suep Pts  fups/lode  Fosition

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.
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REPORT NO:4790390048-FR2V1 DATE: 2022-07-11
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

RADIATED EMISSIONS

Meter Corrected

oo | dmaw | oa | 0 | e | cccoom | Rmam | geim | e | tmim | e | me | eS| o
* 4.80409 36.3 PK2 34.6 -29.9 0 41 - - 74 -33 289 115 H
*4.80392 35.8 MAv1 34.6 -29.9 2.2 42.7 54 -11.3 - - 289 115 H

7.2053 37.86 PK2 36.1 -25.6 0 48.36 - - 74 -25.64 251 111 H
* 4.66695 42.03 PK2 34.5 -30 0 46.53 - - 74 -27.47 160 119 H
* 4.66654 33.21 MAv1 34.5 -30 2.2 39.91 54 -14.09 - - 160 119 H
*4.80392 45.22 PK2 34.6 -29.9 0 49.92 - - 74 -24.08 285 116 H
*4.80387 37 MAv1 34.6 -29.9 2.2 43.9 54 -10.1 - - 285 116 H
*11.99921 33.4 PK2 39.2 -21.9 0 50.7 - - 74 -23.3 292 101 H
*11.99929 23.89 MAv1 39.2 -21.9 2.2 43.39 54 -10.61 - - 292 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 45 of 54
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO:4790390048-FR2V1 DATE: 2022-07-11
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

MID CHANNEL RESULTS

| I@UL SUWON Lab Chamber 3 2822 May 26 23:56:34
Rodiated Emissions 3-Meters
108 Project Number:47983360848
Client:CRESYN CO LTD
Config:EUT / Earphone / Right
Mode:BLE 1M _RSE_244@
98 Tested by:25910
80
©
T 78
S
N
5
2 668
— Avg Limit (dBulU/m)
£
3 se
5
) 2
- 40 e v b N R
AR A A . Wy v )
asdasn Wkt
A A
368
208
1 18 18
Frequency (GHz)
Range (612) REI/UBU Rsf/Attn  Dst/fvg Mode Susep Ple Foups/ade Fosition ’(Rungg & B/ Ref/Atin  Det/Avg Fods Sueep Fts fups/liode Fosition
§1%3 ((-6E)/30k 11215 PEAK/LogPurVideo  18dmsce(futa) 608 MAKH 0-3hdega 158 cn | 3:3-168 HC-68)/30  81/0 PERK/LogPurVideo  1.4sec(fute) 16k MAKH 0-30dege 158 on H
11rjUL SUWON Lab Chomber 3 2822 May 26 23:56:34
4]
Radiated Emissions 3-Meters
Project Number:47983980848
oo Client:CRESYN €O LTD
ConfigEUT / Earphone / Right
Mode:BLE 1M _RSE_2440
EL Tested by:25918
80
& 78
-
C
[
= 668
2 Avg Limit (dBuU/m)
~
>
2 5@ S
S | 4 o
3 o
408
36
208
1 18 18
Frequency (GHz)
Ronge (612) REUI/UB0 Ref/Attn  Dst/Avg Mode Sueep Ple  #oups/ade  Fosition Ronge (6D B/ Ref/Atin  Det/Avg Fods Suesp Pts  fups/lode  Fosition

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.
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REPORT NO:4790390048-FR2V1 DATE: 2022-07-11
FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

RADIATED EMISSIONS

Meter Corrected
P | v | ow | WO | e | oo | mmam | goim | | Gmie |t | wme | e | e

*4.87991 46.38 PK2 34.7 -30.6 0 50.48 - - 74 -23.52 249 101 H
*4.87986 37.6 MAv1 34.7 -30.6 2.2 43.9 54 -10.1 - - 249 101 H
* 4.66655 44.98 PK2 34.5 -30 0 49.48 - - 74 -24.52 63 105 V
* 4.66644 37.52 MAv1 34.5 -30 2.2 44.22 54 -9.78 - - 63 105 V
*4.87991 43.83 PK2 34.7 -30.6 0 47.93 - - 74 -26.07 156 382 \
* 4.87994 35.52 MAv1 34.7 -30.6 2.2 41.82 54 -12.18 - - 156 382 \
*9.00006 33.71 PK2 36.8 -22.3 0 48.21 - - 74 -25.79 150 115 \

*9 23.43 MAv1 36.8 -22.3 2.2 40.13 54 -13.87 - - 150 115 \
*11.99942 34.4 PK2 39.2 -21.9 0 51.7 - - 74 -22.3 101 118 V
*11.99946 26.71 MAv1 39.2 -21.9 2.2 46.21 54 -7.79 - - 101 118 V

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO:4790390048-FR2V1

FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

DATE: 2022-07-11

HIGH CHANNEL RESULTS

118UL SUWON Lab Chamber 3 2822 May 27 B8 :47:45
Radiated Emissions 3-Meters
10@ Project Number:4798390848
Client:CRESYN CO LTD
Config:EUT / Earphone / Right
Mode :BLE_1M_RSE_2480
98 Tested by:25910
80
©
T 7o
6
N
5
2 68
— Avg Limit (dBulU/m)
£
3 58
2 P
8 i g
e ,
R Pl 4 — M
‘ 4 " e v
s Al it | PRRTEEN) e
okl
38
28
1 18 18
Frequency (GHz)
Renge (6H2) RE/UEN Ref/Atin  Det/Avg Hode Sueep Ple  #Sups/Made Pasition ’(m;g 5] REU/UBU Ref/Attn  Det/Avg Hods Suesp Pte ¥oups/fode FPosition
13 1-6B)/3B  112/15  PERK/LogPur-Video  183nsec(Auto) 6080  MAIH B-36Bdegs 158 cn f 3:3-18 INC-68)/38 8178 PEAK/LogPur—Video  1.dsec(uto) 16k  MAIH 8-360dege 158 cn H
11@UL SUWON Lab Chomber 3 2822 May 27 B88:47:45
Rodioted Emissions 3-Meters
Project Number:47983980848
168 Client:CRESYN CO LTD
Config:EUT / Earphone / Right
Mode :BLE_1M_RSE_2480
Eld Tested by:25918
80
578
>
C
)
= 60
T Avg Limit (dBulU/m)
~
=g
> 50
3 6
N 3 E o
40 0.2 Do h i sk T
3@
28
1 18 18
Frequency (GHz)
Ronge (6H) B/ VB Ref/Attn  Dst/Avg Miode Sueep Ple #Sups/fade FPosition Ronge (G2 RBU/UBl Ref/Attn  Dat/Avg Hods Suesp Fts #5ups/fode FPosition

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.
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RADIATED EMISSIONS

Meter Corrected N "

Prawe | v | ow | | e | oo | Rmam | gatm | e | fmie | v | e | e | e
* 4.96009 47.08 PK2 34.7 -30.4 0 51.38 - - 74 -22.62 246 101 H
* 4.95996 38.72 MAv1 34.7 -30.4 2.2 45.22 54 -8.78 - - 246 101 H
* 7.44009 37.64 PK2 36 -24.8 0 48.84 - - 74 -25.16 297 104 H
*7.43941 27.35 MAv1 36 -24.8 2.2 40.75 54 -13.25 - - 297 104 H
* 4.66642 44.86 PK2 34.5 -30 0 49.36 - - 74 -24.64 62 106 \
* 4.66639 38.07 MAv1 34.5 -30 2.2 44.77 54 -9.23 - - 62 106 \
*4.95978 44.81 PK2 34.7 -30.4 0 49.11 - - 74 -24.89 156 368 V
*4.95994 36.06 MAv1 34.7 -30.4 2.2 42.56 54 -11.44 - - 156 368 \
*9.00018 34.07 PK2 36.8 -22.3 0 48.57 - - 74 -25.43 148 137 \
*9.00001 23.64 MAv1 36.8 -22.3 2.2 40.34 54 -13.66 - - 148 137 \
*11.99952 34.14 PK2 39.2 -21.9 0 51.44 - - 74 -22.56 101 103 \
*11.99948 26.45 MAv1 39.2 -21.9 2.2 45.95 54 -8.05 - - 101 103 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 49 of 54
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO:4790390048-FR2V1

FCC ID: V2R-TWO0060 / IC: 10488A-TW0060

DATE: 2022-07-11

10.3.

WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

9,:LJL SUWON Lab Chamber 2822 May 26 21:37:82
Rodicoted Emissions - 3 Meters
= Project Number 4750350848
8 Client:CRESYN CO LTD
Config:EUT / Earphone / Left
Mode:BLE_Below 1G
75 Tested by:25910
65
T
T 55
o
N
b |
2 4 OPR LT TE CBUY/ i f
‘e
~ 3
3 3
@
T 1
2':
R T
1 S jouggsst WMM’ i
=
36 Teg 1808
Frequency (MHz)
Ronge () REU/ Ref/Atin  Det/Avg fiode Suecp Pls  #ups/lade  Pasition ‘ Ronge (HHi) REU/B Ref/Attn  Det/Avg Hods Sweep Fts foups/fode Fosition
1:30-1080 120k (-608)/300K107/16 PERK/LogPur-Video  16Smsec(futo) 1Bk MAIH 9-3Bdegs H
95UL SUWON Lab Chomber 2022 May 26 21:37:82
Rodioted Emissions - 3 Meters
- Project Number:4750350048
8 Client:CRESYN CO LTD
Config:EUT / Earphone / Left
Mode :BLE Below 16
75 Tested by:25910
65
8§ 55
; ’_
¢
i
2 45 PR LT TE B i
t
3
J 35 G
% =}
25 ﬂ 5
W 2 :
i lk
T s vy b g’wm
15h, ‘~ il TORVRITL e A‘Wfl \(}\ ) 'A"M' “‘\"‘Mm'u ) 'w" . W“iﬂlw
‘M\..W“ww A L
5
30 Tog 18068
Frequency (MHz)
Rorge () REU/VB Ref/Atin  Det/Avg flode Suecp Pls  #ups/iade  Pasition Ronge (Hiz) REU/BU Ref/Attn  Det/Avg Hods Sueep Fts ¥oups/fode Fosition
2:30-1000 120k(-6dB)/300K1B7/10 PERK/LogPur—Uideo  1B5meec(futo) 10k MOXH B-368degs U

VERTICAL
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Below 1GHz Data

Frequency Metgr Correpled L Margin Azimuth Height "
Marker (MHz) Reading Det VULB9163_750 Below_1G[dB] Reading QPk Limit (dBuV/m) (@B) (Degs) (cm) Polarity
(dBuVv) (dBuVv/m)

1 68.412 43.19 Pk 16 -30.7 28.49 40 -11.51 0-360 200 H
2 191.99 43.42 Pk 16.8 -29.4 30.82 43.52 -12.7 0-360 100 H
3 666.708 36.65 Pk 254 -26.9 35.15 46.02 -10.87 0-360 100 H
4 67.83 40.03 Pk 16.3 -30.6 25.73 40 -14.27 0-360 400 \4
5 191.99 36.26 Pk 16.8 -29.4 23.66 43.52 -19.86 0-360 200 \4
6 527.998 37.58 Pk 234 -27.5 33.48 46.02 -12.54 0-360 200 \%
7 666.708 35.03 Pk 25.4 -26.9 33.53 46.02 -12.49 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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DATE: 2022-07-11

- Right

9KUL SUWON Lab Chomber 2022 May 26 21:22:46
Rodioted Emissions - 3 Meters
- Project Number:4750350048
8 Client:CRESYN CO LTD
Config:EUT / Earphone / Right
- Mode :BLE_Below 16
7 Tested by:25910
65
T
T 55
Il
N
C F
£ 45 DR LT T TR f
2 3
3 35 P
5
[ 1 2
- 25 lm i Cl) i l \ 1 u
Lot .
e ot MWWW A
5
3@ Tog 1808
Fregquency (MHz)
Rorge (1) REU/U Ref/Atin  Det/Avg fode Suecp Pls  Fups/Made Pasition Range (M) REW/UBU Ref/Attn  Det/Avg Hode Sweep Pts  ¥oups/fode Fosition
1:30-1080 12BK1-608)/30BK107/18  PERK/LogPur-Vides  I68msec(iuto) 1Bk MY B-36Bdegs H
QRUL SUWON Lab Chomber 2822 May 26 21:22:46
Rodioted Emissions - 3 Meters
- Project Number:4750350048
8 Client:CRESYN CO LTD
Config:EUT / Earphone / Right
Mode :BLE Belou 16G
75 Tested by:25910
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3 55
; F
C
i
- 45 OPR LT Tt TEBUL i f
t
3
2 3°
S
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’ I T |
A A /IJW. h ‘\ , 1)
T e TN .11 Wi
1 Sbasanit ‘Jiv'uh, Y iy M*J’m'q,u' ; MIW
5
36 189 1808
Frequency (MHz)
Rorge () REU/VB Ref/Atin  Det/Avg flode Suecp Pls  #ups/ade Pasition Range (Hiz) REU/UBU Ref/Attn  Det/Avg Hode Sweep Pts ¥oups/fode FPosition
2:3-160 128(-68)/300K187/18 PEAK/LogPur—Uideo  15necc(futo) 10k MAXH £-360degs U

VERTICAL
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Below 1GHz Data

Frequency Metgr Correpled L Margin Azimuth Height "
Marker (MHz) Reading Det VULB9163_750 Below_1G[dB] Reading QPk Limit (dBuV/m) (@B) (Degs) (cm) Polarity
(dBuVv) (dBuVv/m)

1 68.897 44.09 Pk 15.8 -30.7 29.19 40 -10.81 0-360 200 H
2 155.906 45.05 Pk 14.1 -29.7 29.45 43.52 -14.07 0-360 100 H
3 666.708 38.4 Pk 254 -26.9 36.9 46.02 -9.12 0-360 100 H
4 67.927 40.28 Pk 16.2 -30.6 25.88 40 -14.12 0-360 400 \4
5 144.46 39.23 Pk 13.8 -29.7 23.33 43.52 -20.19 0-360 200 \4
6 530.035 36.45 Pk 234 -27.5 32.35 46.02 -13.67 0-360 200 \%
7 666.708 34.43 Pk 25.4 -26.9 32.93 46.02 -13.09 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-GEN 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
(0.15-0.5 GG o 56 56 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS: N/P

Note. The AC power line test was not performed because the EUT does not operate
Bluetooth mode while charging.

END OF TEST REPORT
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