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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac and NFC
MODEL NUMBER: SM-A525F/DS, SM-A525F

SERIAL NUMBER: R38NB02RCJH (CONDUCTED, Original);

R38NBO2RD9T, R38NB02S41F (RADIATED, Original);
R38NCO3HCYN (RADIATED, Spot check);

DATE TESTED: NOV 30, 2020 — JAN 26, 2021(Original);
JAN 21, 2021(Spot check);

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
%/ ~
Junwhan Lee Sungeun Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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REPORT NO: 4789746865-E3V3 DATE: FEB 04, 2021
FCC ID: ASLSMAS525F

1.1 INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMA525M DTS WLAN(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: ABLSMABS25F shares the same enclosure and circuit board as FCC ID:
A3LSMA525M. The WLAN antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMA525M remains representative of FCC ID: ASLSMA525F. The test data of FCC ID:
A3LSMA525M being submitted for this application to cover WLAN features.

1.3. SPOT CHECK VERIFICATION DATA
(Worst case of the radiated spurious and band edge emissions)

Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-A525M/DS Results SM-A525F/DS Results Deviation Remark
FCC ID : A3LSMA525M FCC ID : A3LSMA525F
Band Edge 802.11b 2472 MHz 54 dBuV/m 50.58 dBuV/m 50.30 dBuV/m -0.28 dB
RSE 802.11b 4824 MHz 54 dBuV/m 48.53 dBuV/m 4476 dBuV/m -3.77 dB
DTS WLAN Band Edge 802.11g 2472 MHz 54 dBuV/m 51.68 dBuV/m 50.01 dBuV/m -1.67 dB
(2.4GHz) RSE 802.11g 4824 MHz 54 dBuV/m 34.94 dBuV/m 33.47 dBuV/m -1.47 dB
Band Edge 802.11n HT20 2462 MHz 54 dBuV/m 51.55 dBuV/m 45.33 dBuv/m -6.22 dB
RSE 802.11n HT20 4824 MHz 54 dBuV/m 35.19 dBuV/m 33.12 dBuV/m -2.07 dB

Comparison of two models, upper deviation is within 3 dB range and all test results are under
FCC Technical Limits.
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REPORT NO: 4789746865-E3V3

FCC ID: ASLSMAS525F

DATE: FEB 04, 2021

1.4.

Reference application that contains the reused reference data in the individual test reports:

REFERENCE DETAIL

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number Re-used
PCE AsLsMmAs2sM | Orginal - 41789746830-E2 Test | 4789746865-E2 All

Grant Report
4789746830-E3 Test 4789746865-E3 Al
Original (802.11b,g,n) Report (802.11b,g,n)
DTS A3LSMAS2SM Grant | 4780746830-E4 | Test | 4789746865-E4 |
(Bluetooth LE) Report (Bluetooth LE)
Original 4789746830-E5 Test 4789746865-E5
DSS A3LSMAS25M Grant (Bluetooth) Report (Bluetooth) Al
Original 4789746830-E6 Test 4789746865-E6
NIl A3LSMAS25M Grant (802.11a,n,ac) Report (802.11a,n,ac) Al
Original 4789746830-E7 Test 4789746865-E7
DXX A3LSMA525M Grant (NFC) Report (NFC) All
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REPORT NO: 4789746865-E3V3 DATE: FEB 04, 2021
FCC ID: ASLSMAS525F

2. TEST METHODOLOGY

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

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

PwbhE

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
X] Chamber 2
[ ] Chamber 3

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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FCC ID: ASLSMAS525F

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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 3.01dB
Radiated Disturbance, 30 MHz to 1 GHz 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.90 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49dB

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

4.4. DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
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REPORT NO: 4789746865-E3V3 DATE: FEB 04, 2021
FCC ID: ASLSMAS525F

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac and NFC.
This test report addresses the DTS (WLAN) operational mode.

This report covers the Samsung models SM-A525F/DS and SM-A525F.

These models are identical in hardware except SM-A525F has single SIM tray.
With some pre-scan, model SM-A525F/DS was set for final test.

WiFi operating mode

Frequency rage Mode WIFI 2.4G
802.11b SISO TX/IRX
2.4GHz
(2412 MHz ~ 2472 MHz) 802.11g SISO TX/RX
802.11n(HT20) SISO TX/IRX
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REPORT NO: 4789746865-E3V3 DATE: FEB 04, 2021
FCC ID: ASLSMAS525F

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted average output power as follows:

Frequency Output Power Output Power
Range Mode [dBm] [MW]
[MHZ]

802.11b SISO 19.47 88.51

2412 - 2472 802.11g SISO 17.75 59.57

802.11n(HT20) SISO 17.59 57.41

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.

The radio utilizes an internal antennas, with Antenna 1’s maximum gain of -3.57 dBi.

5.4. TESTED CHANNELS LIST

ch Frequency 11b 11g 11n(HT20)
: [MHz] [SISO] [SISO] [SISO]
1 2412 O @) @)
6 2437 o] ) 0]
10 2 457 - o o
11 2 462 O o @)
12 2 467 (0] o o
13 2472 O @) @)
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REPORT NO: 4789746865-E3V3 DATE: FEB 04, 2021
FCC ID: ASLSMAS525F

5.5. 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.

Based on the baseline scan, the worst-case data rates were:
802.11b mode: 1 Mbps 1TX

802.11g mode: 6 Mbps 1TX

802.11n HT20 mode: MCSO0 1TX

Notel. 802.11b & g & n (HT20) mode: Only supports SISO mode.
Note2. All radiated and power line conducted tests were performed attached with travel adapter
and earphone for the worst case condition mode.

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCC ID
Charger SAMSUNG EP-TA200 R37N6KYPMH2SE3 N/A
Data Cable SAMSUNG EP-DR140AWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A
/O CABLE
I/O Cable List
# of
el Port identical CennEse]r Cable Type Celol® Lengin Remarks
No. Type (m)
ports
1 DC Power 1 C Type Shielded 1.0m N/A
2 Audio 2 Mini-Jack Unshielded 1.2m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable DTS mode.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

K{ 3m SAC

ganEn

n
o

"EIT]
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REPORT NO: 4789746865-E3V3 DATE: FEB 04, 2021
FCC ID: ASLSMAS525F

6. MEASUREMENT METHOD

6 dB BW: KDB 558074 D01 v05r02, Section 8.2

OUTPUT POWER: KDB 558074 D01 v05r02, Section 8.3.2.3.

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

Out-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.

Page 14 of 80

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 Korea, Ltd.
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FCC ID: ASLSMAS525F

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 08-19-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-13-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-13-22
Antenna, Horn, 18 GHz ETS 3115 00167211 07-27-22
Antenna, Horn, 18 GHz ETS 3115 00161451 08-15-22
Antenna, Horn, 18 GHz ETS 3117 00168724 07-27-22
Antenna, Horn, 18 GHz ETS 3117 00168717 08-15-22
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-04-22
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-06-21
Preamplifier, 1000 MHz Sonoma 310N 341282 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 351741 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-04-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-05-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-05-21
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-21
Awerage Power Sensor Agilent / HP u2000 MY54270007 08-05-21
Attenuator PASTERNACK PE7087-10 A001 08-03-21
Attenuator PASTERNACK PE7087-10 A008 08-03-21
Attenuator PASTERNACK PE7004-10 2 08-04-21
Attenuator PASTERNACK PE7087-10 A009 08-03-21
EMI Test Receiwe, 40 GHz R&S ESU40 100439 08-03-21
EMI Test Receive, 40 GHz R&S ESU40 100457 08-03-21
EMI Test Receive, 3 GHz R&S ESR3 101832 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-04-21
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-04-21
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-04-21
LISN R&S ENV-216 101837 08-06-21
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-02-21
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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REPORT NO: 4789746865-E3V3 DATE: FEB 04, 2021
FCC ID: ASLSMAS525F

8. SUMMARY TABLE

oS I_Dart Test Description Test Limit Test Condition | Test Result
Section
15.247 (a)(2) |Occupied Band width (6dB) > 500kHz Pass
2.1051 Band Edge / Conducted Spurious
’ -30dBc Pass
15.247 (d) |Emission
Conducted
15.247 TX conducted output power < 30dBm Pass
()@3)

15.247 (e) |PSD < 8dBm Pass
15.207 (a) AC.Po'wer Line conducted Section 11 Power Line Pass
emissions conducted

15.205, . . o .
15.209 Radiated Spurious Emission < 54dBuVv/m Radiated Pass
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

On Period Duty Duty Duty Cycle T

Mode Time [ms] Cycle X Cycle X Correction Minimum

[ms] [Linear] [%] Factor[dB] | VBWI[kHZz]
802.11b 8.623 8.726 0.99 98.8 0.00 0.12
802.11g 2.796 2.833 0.99 98.7 0.00 0.36
802.11n(HT20) 2.599 2.637 0.99 98.6 0.00 0.38

Note. According to ANSI C63.10 Section 11.6, do not apply the Duty Cycle Correction Factor judging that

a duty cycle of greater than or equal to 98% is continuous signal.
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802.11g

Keysight Spectrum Anshyzer - Suwept SA
AL [ 500 DC | CORREC SENSE-INT]

802.11b

SENSE-INT]

ALIGH AUT
#Avg Type: RMS

Keysight Spectrum Anshyzer - Swept S
BL & Ton o =
pm,;l.g. - Trig:RF Burst

CORREC G AUTD
#Avg Type: RMS

pnn:;L;n ~—+—  Trig: RF Burst
IFGain:Low Atten: 40 dB IFGain-Low Atten: 40 dB
AN
Eq idiv__Ref 30.00 dBm 'LU_r:;Eid v__Ref 30.00 dBm
A [ & ¢ 4] ] "
Y
Center 2.437000000 GHz Span 0 Hz |l Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 30.67 ms (20001 pts) |(fRes BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts]
T Y N S g FUNCTON VAL UE -
1N t 8725 ms 2332 dBm
2 A1 t (4 8.623 ms (A) -0.88 dB. 2.796 ms. (A) -1.64 dB.
-‘ a1 t (8 8726 ms (A) -0.98 dB a1 [ 2833 ms (A) 0.18dB
5
6
7
8
9

sTATUS

sTaTUS

802.11n HT20

‘Keysight Spectrum Anghyzer - Swept SA.
] #Avg Type: RMS
N Fast —+- Trig: RF Burst
\FGain-Low Aten: 40 dB
10 dBidiv - Ref 30.00 dBm
| S %
Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts)
L 5 A S S AN B30 NS PO e -
1 N t 2639ms 15.71 dBm
2 A1 t (a) 2.599ms (A) 366dB
" a1 t (a) 2837 ms (A) 052dB
]
6
T
B8
9
10
1
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9.2. 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to KDB 558074 D01 15.247 Meas Guidance: The transmitter output is connected to
a spectrum analyzer with the RBW set to100 kHz, the VBW >= 3 x RBW, peak detector and
max hold.

RESULTS
- Please refer to the next page

9.2.1.802.11b MODE IN THE 2.4 GHz BAND

Channel N 6 dB Bandwidth [MHz] Miniam Himit
1 2 412 8.071
6 2437 8.556
11 2 462 8.062
12 2 467 8.543 05
13 2472 9.035
Worst 8.062

9.2.2.802.11g MODE IN THE 2.4 GHz BAND

Channel e 6 dB Bandwidth [MHzZ] Miniem Himie
1 2412 13.820
6 2437 13.840
10 2457 15.030
11 2462 13.830 05
12 2 467 15.060
13 2472 15.050
Worst 13.820
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9.2.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

Channel e 6 dB Bandwidth [MHz] Miniam Himie
1 2 412 13.830
6 2437 15.040
10 2 457 15.060
11 2 462 15.010 05
12 2 467 15.060
13 2472 15.010
Worst 13.830
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9.2.4.6 dB BANDWIDTH TEST PLOTS

DTS 2.4 GHz IEEE 802.11b mode

6 Channel

1 Channel

eyeight Specsrom Analzes - Occupied BW ola Vet Specirum Anshzer - Occupied BN ==
AL 0 0612631 9H Dec 16, 2020 kL I n 06:26:51 P Dec 16, 2020
] Center Freq: 2.412000000 GHz Radio Sta: None ] Center Fraq: 2437000000 GHz Radio Std: Nons
e Trig: FreeRun Avg|Hold: 100100 e Trig:FreeRun ‘AvglHold: 100/100
HFGainLow #Aten: 30 0B Radio Device: BTS #FGaindow #Atten: 30 48 Radio Device: BTS.
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 25.8 dBm Occupied Bandwidth Total Power 26.2 dBm
13.612 MHz 13.738 MHz
Transmit Freq Error 167.14 kHz OBW Power 99.00 % Transmit Freq Error 132.30 kHz OBW Power 99.00 %
x dB Bandwidth 8.071 MHz x dB -6.00 dB x dB Bandwidth 8.556 MHz xdB -6.00 dB

12 Channel

Keysight Spectrum Aralyzer - Occupied BW
kL

11 Channel

Center Freg: 2462000000 GHz

106:27:10 PM Dec 16,2020
Radio Std: None

Veysight Spectrum Anahyzer - Occupied BW
AL

Camer Fraq: 2467000000 GHz

06:27:29 PMDec 16,2020
Radio Std: None

v Trig: FreeRun ‘AvglHold: 1001100 e Trig:FreeRun AvglHold:>100100
HFGainLow #Aten: 30 0B Radio Device: BTS #FGaindow #Atten: 30 48 Radio Device: BTS.

10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center 2,462 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms ##Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 26.1 dBm Occupied Bandwidth Total Power 23.9 dBm

13.806 MHz 13.812 MHz
Transmit Freq Error -42.260 kHz OBW Power 99.00 % Transmit Freq Error -18.071 kHz OBW Power 99.00 %
x dB Bandwidth 8.062 MHz x dB -6.00 dB x dB Bandwidth 8.543 MHz xdB -6.00 dB

13 Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

Center Freq: 2472000000 GHz

106.27:50 P DeC 16,2020
Radio Std: Nane

a. Trig: FreeRun Avg|Held: 100100
HFGainLow #Anen: 30 0 Radio Device: BTS
10 dB/di Ref 30.00 dBm
Log
Center 2472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.33Ims
Occupied Bandwidth Total Power 19.4 dBm
13.782 MHz
Transmit Freq Error -58.265 kHz OBW Power 98.00 %
x dB Bandwidth 9.035 MHz x dB -6.00 dB
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DTS 2.4 GHz IEEE 802.119 mode

1 Channel

] Center Freq: 2.412000000 GHz
n

6 Channel

Keyssght Spectrum Analyzer - Occupied BW

AL R 2 ENSEL it

| Center Freq: 2.437000000 GHz
Ri

Keyasght Spectrum Analyze - Occupied BW =
AL F 06:28:56 PMDex

Radio Std: None

ganus|

Srans)

a. Trig: FreeRu Avg|Held:>100/100 v Trig:FreeRun AvglHold:>100100
HFGainlLow sAnen: 30 6B Radie Deviee: BTS #FGaindow #nen: 30 48 Radis Deviee: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 24.3 dBm Occupied Bandwidth Total Power 24.6 dBm
16.311 MHz 16.309 MHz
Transmit Freq Error 42.571 kHz OBW Power 99.00 % Transmit Freq Error 36.594 kHz OBW Power 99.00 %
x dB Bandwidth 13.82 MHz x dB -6.00 dB x dB Bandwidth 13.84 MHz xdB -6.00 dB

10 Channel

11 Channel

¥eysight Spectrum Aralyzer - Occupied W =la Veysight Specirum Anahyer - Gecupied B ==
AL isE INT 0 106:29:2 W Dec 16, 2020 kL I AL1GN 4 06:30:02 P Dec 16, 2020
| Center Freq: 2457000000 GHz Radio Std: None | Center Freq: 2.462000000 GHz Radio Std: None
e Trig: FreeRun ‘AvglHold:>100/100 s Trig:FreeRun AvglHold:>100100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm

Log Log
Center 2457 GHz Span 30 MHz Center 2462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 24.7 dBm Occupied Bandwidth Total Power 21.8 dBm

16.321 MHz 16.330 MHz
Transmit Freq Error 1.291 kHz OBW Power 99.00 % Transmit Freq Error 7.485 kHz OBW Power 99.00 %
x dB Bandwidth 15.03 MHz x dB -6.00 dB x dB Bandwidth 13.83 MHz xdB -6.00 dB

12 Channel

13 Channel

Xeygh Specinum ke~ Dccuped W =T Veysn Speciram Anayze - Oceupied 50 =
AL e ] 063027 PMDec 16,2020 AL ] ALTGH A 061353 P Dec 16,2020
‘ Center Freg: 2.467000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None

a. Trig: FreeRun Avg|Held: 100100 v Trig:FreeRun AuglHold: 106/100
AFGainiLow wARen: 20 48 Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS

10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center 2,467 GHz Span 30 MHz Center 2472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms ##Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 19.6 dBm Occupied Bandwidth Total Power 14.8 dBm

16.322 MHz 16.308 MHz
Transmit Freq Error 5.157 kHz OBW Power 98.00 % Transmit Freq Error -8.011 kHz OBW Power 99.00 %
x dB Bandwidth 15.06 MHz x dB -6.00 dB x dB Bandwidth 15.05 MHz x dB -6.00 dB
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DTS 2.4 GHz IEEE 802.11n HT20 mode

1 Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 7

] Center Freq: 2.412000000 GHz
n

Keyasght Spectrum Analyze - Occupied BW
AL F

6 Channel

 Center Freq: 2437000000 GHz
R

053148 PHDey
Radio Std: None

a. Trig: FreeRu Avg|Held:>100/100 v Trig:FreeRun AvglHold: 100/100
HFGainlLow sAnen: 30 6B Radie Deviee: BTS #FGaindow #nen: 30 48 Radis Deviee: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 24.0 dBm Occupied Bandwidth Total Power 24.5 dBm
17.510 MHz 17.509 MHz
Transmit Freq Error 41.110 kHz OBW Power 99.00 % Transmit Freq Error 35.966 kHz OBW Power 99.00 %
x dB Bandwidth 13.83 MHz x dB -6.00 dB x dB Bandwidth 15.04 MHz xdB -6.00 dB
s s s Smans

10 Channel

11 Channel

g Spectum Analyzer - Occuped W
AL

] Center Frag: 2457000000 GHz
n

o flan
106:32:10 PM et 16,2020
Radio Std: None

gt Spectnam Anszes - Occupied W
hL

Camer Fraq: 2462000000 GHz
Run

=
06:32:39 PMDec 16,2020
Radio Std: None

»- Trig: FreeRu ‘AvglHold:>100/100 e Trig: Free Ru AvglHold: 1001100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm

Log Log
Center 2457 GHz Span 30 MHz Center 2462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 24.6 dBm Occupied Bandwidth Total Power 21.4 dBm

17.526 MHz 17.523 MHz

Transmit Freq Error -228 Hz OBW Power 99.00 % Transmit Freq Error 6.475 kHz OBW Power 99.00 %

x dB Bandwidth 15.06 MHz x dB -6.00 dB x dB Bandwidth 15.01 MHz xdB -6.00 dB
s aTam wsc STan

12 Channel

13 Channel

g Spectum Analyzer - Occuped W
AL

] Center Freg: 2467000000 GHz

o flan
106:33:05 PM Dec 16, 2020
Radio Std: None

gt Spectnam Anszes - Occupied W
hL

Camer Fraq: 2472000000 GHz

=
06:33:34 PMDec 16,2020
Radio Std: None

a. Trig: FreeRun Avg|Held: 100100 v Trig:FreeRun AuglHold: 106/100
AFGainiLow wARen: 20 48 Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS

10 dB/di Ref 30,00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center 2,467 GHz Span 30 MHz Center 2472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333ms ##Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 19.5 dBm Occupied Bandwidth Total Power 12.5 dBm

17.525 MHz 17.511 MHz

Transmit Freq Error 4.354 kHz OBW Power 98.00 % Transmit Freq Error -7.338 kHz OBW Power 99.00 %

x dB Bandwidth 15.06 MHz x dB -6.00 dB x dB Bandwidth 15.01 MHz x dB -6.00 dB
s amam, wsc STan
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9.3. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

Measurements perform using a wideband RF frame average power sensor.

The cable assembly insertion loss and duty cycle correction factor was entered as an offset in
the power sensor to allow for direct reading of power.

Output power measurement was performed utilizing the 8.3.2.3 under KDB558074 D01 15.247
Meas Guidance — method AVGPM.

DIRECTIONAL ANTENNA GAIN

The antenna gain is -3.57 dBi.
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9.3.1. TEST RESULTS

Included in Calculations of Corr’d Power

Duty Cycle CF

802.11b SISO 0.00 | dB
802.11g SISO 0.00 | dB
802.11n HT20 SISO 0.00 | dB

Calculation of Output Power result

— Average Power = Meas. Power + Duty Cycle CF

- SISO Mode

Mode Channel Frequency Average Power T_?:nvﬁr
[MHZz] [dBm] [dBm]

1 2412 18.93

6 2 437 19.47

802.11b 11 2 462 19.42
12 2 467 17.30 30.00

13 2 472 13.85

Worst Case 19.47

1 2412 17.23

6 2 437 17.74

10 2 457 17.75
802.119 11 2 462 14.78 30.00

12 2 467 12.82

13 2472 7.81

Worst Case 17.75

1 2412 17.05

6 2 437 17.59

802.11n(HT20) 10 2457 17.53
11 2 462 1454 30.00

12 2 467 12.65

13 2 472 5.48

Worst Case 17.59
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9.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

Power Spectral Density was performed utilizing the section 8.4 under KDB558074 D01 15.247
Meas Guidance.
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RESULTS

9.4.1. 802.11b/g/n HT20 MODE TEST RESULTS

Included in Calculations of Corr’d Power
802.11b SISO 0.00 | dB
Duty Cycle CF 802.11g SISO 0.00 | dB
802.11n HT20 SISO 0.00 | dB

Calculation of Output PSD result
1. 1TX: Corr'd PSD = Meas PSD + Duty Cycle CF

- SISO Mode
Mode Channel Frequency Meas PSD Total Corr'd PSD PSD Limit
[MHZz] [dBm/100kHz] [dBm/100kHz] [dBm/3kHZ]

1 2412 2.358 2.358
6 2437 2.434 2.434

802.11b 11 2 462 2.744 2.744
12 2 467 0.667 0.667
13 2472 -4.063 -4.063
1 2412 -0.007 -0.007
6 2437 0.598 0.598
10 2 457 0.505 0.505

802.11g
11 2 462 -2.889 -2.889 8.00
12 2 467 -4.843 -4.843
13 2472 -9.576 -9.576
1 2412 -0.724 -0.724
6 2437 0.010 0.010

802.11n 10 2 457 -0.267 -0.267

HT20 11 2 462 -3.473 -3.473

12 2 467 -5.203 -5.203
13 2472 -11.952 -11.952

Note. RBW 100kHz measurement data is lower than 8dBm/3kHz limit.
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9.4.2. PSD TEST PLOTS

DTS 2.4 GHz IEEE 802.11b mode

Xepight Spectam Rahet - Swepl S e ) X=rughtSpecium Royts - Swept . —Te
RL R [sie oc | cormec | SENSE-INT] TGN AT 06:35:24 PMDez 16,2020 AL 3 sio oc | coRREC | SENSEINT. ALIGN &0 63544 PM Dec 16, 2020
I g Type: RMS. RCE[T 2345 8 | EAvg " TRACE[. - 345 8
PO Wide —— Trig: FreeRun AvglHold: 1001100 TVPE| & e NG Wide —— Trig: FreeRun AvglHold: 100100 TYPE(A Wittt
IFGainLow #Arten: 30 dB oETlA IFGan:Low #Atten: 30 dB DeTiA
Mkr1 2.411 227 5 GHz Mkr1 2.437 712 5 GHz|
19 go/div__ Ref 20,00 dBm 2.358 dBm 19g3iciv_ Ref 20.00 dBm 2.434 dBm|
o 0
i . 0
10 o
0.0 -20.0
" i
i 800 P
e e
[Center 2.41200 GHz Span 30.00 MHz, [Center 243700 GHz Span 30.00 MHz,
F1Res BW 100 kHz #VBW 300 kHz" Sweep 2.667 ms (20001 pts)| sRes BW 100 kHz #VBW 300 kHz* Sweep 2.667 ms (20001 pis)
- raus - Srans)
Keysight Spectum Ansiyzer - Swept 54 = | ekl Kepsight Spectrum Ansyzer - Swept 54 =Rl =
[ 3 son oc | correc | SENSEINT] TGN AT 06:35:01 PMDe¢ 16,2030 AL & s10 Dc | coRRsC | ‘SENSENT] ALIGN &1T0 16:36°17 PM De¢ 15,2020
#Avg Type: RMS R 515 5 | #Avg Type: RMS TRACE[T- 55 5 6
PNO Wide —»— Trig: FreeRun Avg|Hald: 100100 TVRE| W PNG:Wide —»—  Trig: Free Run AvglHold: 1001100 TYPE(A esstaiies
IFGainiLow #Atten: 30 B oETIA IFGain:Low #Atten: 30 dB. oeT[A
Mkr1 2.461 178 0 GHZ Mkr1 2.467 796 5 GHz|
10 g8/ Ref 20.00 dBm 2.744 dBm |9 geidy_ Ref 20.00 dBm 0.667 dBm|
o 0
. : L]
ini i
00 200
i i
i A
20 20
oo o
0 i
Center 2.46200 GHz Span 30.00 MHz| [Center 246700 GHz Span 30.00 MHz|
[4Res BW 100 kHz #VBW 300 kHz" Sweep 2.667 ms (20001 pts)| #Res BW 100 kHz #VBW 300 kHz" Sweep 2.667 ms (20001 pis)
- ratus - s
Cepg Spectam A et = | o e
Rl R[S0 bc | comeec | ST ALTGH AITD 163533 e 18,2020
"ype: RMS. RACE[. - 545 6
PNO Wide —»— Trig: FreeRun Avg|Hold: 100/100 TVPE| A i
IFGainow #Atten: 30 dB DET|A
Mkr1 2.471 418 0 GH2
10 g5/dy_Ref 20.00 dBm -4.063 dBm
o0
I )
4
0
300
I
.
500
o
.
[Center 247200 GHz $Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz" Sweep 2.667 ms (20001 pts)
s s
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DTS 2.4 GHz IEEE 802.119 mode

Keysight Spectrum Anshyzer - Swept SA ERGE Keysight Spectium Anslyaer - Swept $A. =Rl =
RL & [s00 oc | comeec | SENSEINT] TGN AT 06:36:57 PMDec 16,2020 AL R’ (500 OC | CORREC | ‘SENSENT] ALIGN &1T0 16:37-09 PMDEC 16,2020
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9.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of average measurement.
Therefore, spurious emissions are required to be 30 dBc.

RESULTS
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9.5.1. 802.11b MODE
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9.5.2. 802.11g MODE
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9.5.3. 802.11n HT20 MODE
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10. RADIATED TEST RESULTS

LIMITS
FCC §15.205 and §15.209
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.

§8 15.231 and 15.241.

FCC Part 15.205 (a) : Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~5.15 14.47 ~ 145
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35~16.2

2.1735 ~2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4125~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025 ~ 8.5 22.01~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~1722.2 9.0~9.2 23.6 ~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 9.3~9.5 31.2~318
6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 2310 ~ 2390 10.6 ~ 12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.17 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 167.72 ~173.2 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 240 ~ 285 3260 ~ 3267
8.362 ~ 8.366 73~74.6 322 ~335.4 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 399.90 ~ 410 3345.8 ~ 3358
608 ~ 614 3600 ~ 4400
960 ~ 1240

» FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in 815.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in 815.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-

peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated

based on the average value of the measured emissions. The provisions in §15.35 apply to these

measurements.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1 GHz
and 150 cm for above 1 GHz. 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; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor for average measurements.
(Restriced bandedge, Final detection of spurious harmonic emissions)

Duty cycle factor = 10log (1/x) For this sample:

802.11b SISO mode = 0 dB (duty cycle > 98%);
802.11g SISO mode = 0 dB (duty cycle > 98%);
802.11n(HT20) SISO mode = 0 dB (duty cycle > 98%);

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 each applicable 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 9 kHz to 30 MHz; 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 area test site, adequate comparison
measurements were confirmed against 30 m open are 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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10.1. TRANSMITTER ABOVE 1 GHz

10.1.2. TXABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

125 UL SUWON Lak Chomber 1 26828 Dec & A5:21:44
2 - -
Restricted Bondedge
s Project Number: 4789746830
2| : : : Client:Samsung
Config:EUT / AC Adopter / Earphone
- Mode:DTS 2.4 BE H 11k 2412 Al
%} Tested by:2BB99 T,
Pt Wi
o
[T S-S USRS H R N : : £
5 7Y
PR ) SSUUSSSSORSSRRSSSR OSSSSFSOSSSS O OO SO /
5 7/
[ )i
— i
c /
o ] o
5 75 y
~ J/
£ /il
£ /
>
3
@
T
2.31 6. 5MH=z/ 2.415
Frequency (GHz)
fonge (GH2) i/ B Fef/Altn  Det/vg Fods Swcep Fte #opefllods Fasition | Ronge (1D REW/ UM Ref/Bttn  Det/feg Mods Sucep Pts Foups/Mode  Fosition
112.31-2.415 IMC-BENM 112/ PEAK/LogPur-Uides  Fmsec(iuko) 981 MAUH 185 dege | 2:2.31-2.418 THC-6cB) /3¢ AUER/Par fug(HS)  Hnsacd T 185 cega 197]
Vatker Freauency Readin oot s117_otes717 1008 _ATTIR) oG cor (@) Seair Average Lt 6Buvim) Margn Peak Lt GBuvim) pMagn | Amun | e | gy
(GH2) o) - - Buvimy g (d8) (dB) (Degs) (cm)
T 239 44.39 Pk . 25, 50.59 - - 74 2341 185 H
2 *2.38786 46.44 Pk . 25, 52.74 - - 74 2126 185 H
3 +2.39 33.27 RMS . 25. 3047 54 1453 . B 185 H
4 +2.38996 33.81 RMS . -25. 40.01 54 -13.99 - - 185 H

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

1,»{\ SUWON Lak Chomber 1 2028 Dec 8 B08:32:38
2 - -
Restricted Bondedge
115 Project Mumber:4789746638
= Client:Samsung
Config:EUT / AC Adopter / Eorphaone
- Mode:DTS 2.4 BE U_11h_2412_g
L s S Tested by:28898
LT S SOUNO OO SOOIt SUONONSROSNO: SSSSNORONUSON SRS |
o
0 B5[r
»
(.
[
= 75
E
e e
-
ol fveroge bimit CdButm) 0
m m TEPRTPRPR/ToN LN T1) ™ i v yrom i yorm b
v i Galbil L s
45
o 3
o =]
L OSSOSO 00U OsS OO oS SEUOs OO OssUOs OO SOsS U ROOOO OSSNt SOOI RIOU: SSUOS OO OS OO SORUORUOS OSSOSO
3
2. 31 8. 5MHz/ 2.415
Freguency (GHz)
fonge (GRz) [ fel/Attn Dai/ivg Mode Sucep Pt ®owpeifiode FPazition | Ronge (62 REM/BH Ref/fttn  Det/fvg Node Sucep Ptz Fwpo/Mode FPosition
C ] z 1
Wietor Comecied
v | e | g - o117 cosearsy 1005 Ao oc cor @) g | e amavy Mergn Pkt (d0uvim) Puarn | Agman | HOON |y
1 239 4347 Pk . 25 49 - - 74 2433 256 Vv
2 *2.38931 45.99 Pk . 25 52. - - 7 2171 256 V.
3 *2.39 .01 RMS . -25. 39 54 14.79 - - 256 V.
4 *2.36826 66 RMS - 25 39.86 54 1414 - - 256 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

| UL SUWON Lok Chamber 1 2828 Dec 7 21:13:28
25 -
: Restricted Bandedge
s Fraoject Number:47895746830
Client:Samsung
Config:EUT / AC Adopter / Earphone
BT 2.4 BE H_I1b_2462_Al
e~ 2088
[N
95! s
3
285
a
N
¢
2 75
=
=~
3 5
3 6
©
o
ot I
55
45|
35
2.46 T8, 3MH=/ 2.563
Frequency (GHz)
Fange (GHz) FE/EN Raf/Attn  Det/Avg Mobe Sueep Fts S5ups/thds  Fosition Range (6fi) FEAUE Rel/Aitn  Det/Avg Modk Suzep Fls  Fups/Mode Fosition
1:2.46-2.563 INCBEI/M  112/5  PESKfLogPur-Uides emeoCPuto) 8081 MK 205 dege 120 ¢ ; MGG/ 112/ ERFur PugCR o to) B0 6 6 degs 120 cn |
Wieter Conected
Frequ Margi PK Margi Azimuth Height
Marker '?g:l;”y 7:;:&‘)9 Det 3117_00168717 10dB_ATT(dB] DC Corr (d8) g;:g/-/n% Average Limit (dBuV/m) ;;g," Peak Limit (dBuV/m) (d;g n (D;“gs‘) (53) Polarity
1 *2.48351 49.72 Pk 32 253 0 56.42 - - 74 -17.58 205 120 H
2 *2.48375 49.82 Pk 32 253 0 56.52 - - 74 -17.48 205 120 H
3 *2.48351 42.75 RMS 32 253 0 49.45 54 455 - - 205 120 H
4 *2.48352 42.94 RMS 32 253 0 49.64 54 ~4.36 - - 205 120 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: FEB 04, 2021

VERTICAL RESULT

1,\I__LJL SUWON Lok Chamber 1 2028 Dec 7 21:23:25
25
Restricted Bondedge
"s Praoject Number:4785746830
Client:Somsung
Config:EUT / AC Adopter / Earphone
- Mode: DTS 2.4 BE U I1k_2462 A1
a Tested by: 20681
95
3 85
"
C
I
= 75
£
< AN
5 W
3 '
2 e5
© \
g-'-‘...-mm.r.l-.‘
550 . - - % i ;\“
F Rt S TP R S P Y Y RO TR T ARSI VRTINS TR ul
4 4 W . Y ,
45
35
2.46 T8 . 3MHz/ 2.563
Frequency (GHz)
Range (6Ho) REUABU Ref/Attn  Det/fvg Mobe Sy Fte Sups/thds FPosition Farge (Efiz) FEUE] Red/fttn  Det/ivg fiods Susep Fls  Fupsiode FPosition
Wieter Conected
Marker Frequency Reading Det 3117_00168717 1008_ATT(dB] DC Cor (4B) Readng Average Limit (4Buvim) Ve Peak Limit (dBuVIm) PX farain iy Helont Polariy
T *2.48351 48.42 Pk 32 253 0 55.12 74 -18.88 308 v
2 *2.48355 48.96 Pk 32 253 0 55.66 - - 74 -18.34 308 v
3 *2.48351 4157 RMS 32 253 0 48.27 54 573 - - 308 v
4 *2.48354 41.56 RMS 32 253 0 48.26 54 5.74 308 v

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

Page 43 of 80

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 Korea, Ltd.



REPORT NO: 4789746865-E3V3
FCC ID: ASLSMAS525F

DATE: FEB 04, 2021

BANDEDGE (HIGH CHANNEL, CH 12)

HORIZONTAL RESULT

| UL SUWON Lok Chamber 1 2620 Dec 9 13:52:19
25 T
: Restricted Bondedge
s Fraoject Number: 4783746838
Client:Samsung
Config:EUT / AC Adopter / Eorphone
_ e Mode:DTS 2.4 BE H [k 2467 Al
g A Tested by:28890
4 Y N\
/2 N\
i A
57 N
— N A\
E W
¢ 85 : W
a R\
N \
C N
£ 75| W
W\
2
£
3 c
= =]
©
i
55|
55
45|
35|
2.46 T8.3MHz/ 2.563
Frequency (GHz)
Ronge (GHz) REU/EL Ref/Attn  Det/fvg Fods Sesp Fte upe/tbde Fosition Farge () FEAVUEN Ref/fttn  Det/fvg Hodk Susep Pis  Bupc/tode Fosition
1:2.46-2.563 INCBEI/M  112/5  PESKfLogPur-Uides emeoCPuto) 8081 MK 192 degs 168 o ; MGG/ 11208 RfFar Aug(RS)  Tone 001 180 192 deg 16
Wietor Comecied
Warker Freguency ey ot s117_oot6e717 Lods_ATTIGB) oc cor (@) ey Average Lt (d@uvim) ergn Peak it (dBuvim) e I B .
T *2.48351 46.28 Pk 25. 52.08 - - 74 2102 152 68 H
2 +2.48402 48.92 Pk -25. 55.62 B - 74 -18.38 192 68 H
3 +2.48351 36.7 RMS -25. 434 54 106 B - 192 68 H
2 *2.48423 39.69 RMS 25, 46.39 54 761 192 68 H

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

5l SUUON Lob Chamber | 2020 Dec 5 14:093:25
o2
Restricted Bendedge
"s Praoject Number 47837468308
Client:Samsung
Config:EUT / AC Adopter / Earphone
- i | Mode:DTS_2.4_BE_U_11k_2467_Al
18 ; : Tested by:20898
95 ............................
B B e e e e
"
(9
9
> 75
£
=
2 65
o
Averoge Limit (dBulU/m)
55 £ - O Y B
‘Mg«
AT A B A B o R At s o b s b )
45 T - ‘ ‘ - ‘ -
=]
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Ronge (GHz) REUABU Ref/Attn Det/fAvg Mot Sumep Ft= %5ups/thde  Position Range (GHiz) FEWUB) Ref/fttn Dot/fvg Mook Suep Pis  Foups/Mode Position
Tiear Comeced
Frequenc Vargn Kagn | Adman | weig
Marker vy Y Re;:v)g Det 3117_00168717 10dB_ATT[dB] DC Corr (dB) ‘:ea:i/nln:) Average Limit (dBuV/m) 8 Peak Limit (dBuV/m) (@B) (0egs) o Polarity
1 * 2.4835! 44.06 Pk 32 -25. 76 - - 74 -23.24 285 362 \
2 * 2.4836. 47.41 Pk 32 -25. - - 74 -19.89 285 362 \
3 * 2.4835. 5.53 RMS 32 -25. 54 -11.77 - - 285 362 \
4 * 2.4843: 7.41 RMS 32 -25. 44 54 -9.79 - - 285 362 V.

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL, CH 13)

HORIZONTAL RESULT

,‘,\FUL SUWON Lok Chamber 1 2828 Dec 9 14:15: 26
25 T
: Restricted Bondedge

= Froject Number: 4783746838

H : Client:Samsung

Config:EUT / AC Adopter / Earphone
- 2. 4_BE_H_I1b_2472_A1

18 t . 20899

95|

CdBul/m) Horizontal

CdBul/ m)

AR 0o e - K L A i bl 01

5|
35/
2.46 T8.3MHz/ 2.563
Frequency (GHz)
Ronge (6Hz) REUABL Ref/Atin  Det/fvg Moo Sesp Pte Supe/ibds  Fosition Fange () FEA/UBU Ref/flin  Det/fug Mook Suep Pis  Foups/tode FPosition
1:2.46-2.563 THi-6dE)/H nzs FEAK/LogPur-Uidee  Imeeclhutc) 5081 MAXH 168 dege 161 4 M 482/ 30 nz/s AUER P g CRM X Au w1 18T 1 =g 161
Wieter Correcied
warker Frequercy resivg ou o117 oos6e717 1o4m_ATriee) oc corr (60) fevimg | avrge Lt o g Peak Lini (@sovim) PMaran | Azmu | OO gy
1 *2.48351 51.96 Pk 32 -25. 58.66 - - 74 -15.34 188 H
2 *2.48352 52.25 Pk 32 -25. 58.95 - - 74 -15.05 188 H
3 248351 438 RMS 32 -25. 50.5 54 35 - - 188 H
4 +2.48359 43.88 RMS 32 -25. 50.58 54 342 B B 188 H

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

1,”‘{\ SUWON Lak Chomber 1 2828 Dec 9 14:25:32
2 7 7
Restricted Bondedge
115 Project Mumber:4789746638
= Client:Samsung
Config:EUT / AC Adopter / Eorphaone
- Mode:DTS 2.4 BE U_11h_2472_g
L s Y Tested by:28898
O e T
o
I~ 0 e e
»
(.
[
= 75
E
3 .
e e e
-
§ Average Limit (dBul/m2
[T A S USRS <ot oo O O O SOUS
Nl ks b o et bl T
3 v i 5 ot A ey o e
45 A
L O S St SO NS S
2.46 8. 3MH=z/ 2.563
Freguency (GHz)
fonge (GRD) [ fel/Attn Dai/ivg Mode Sucep Pt ®owpoifiode FPazition | Ronge (62 REM/BH Ref/fttn  Det/fvg Node Sucep Pta Foups/Mode Fosition
C ] z 1
Wieter Coecied
B w PK M Azimuth Height
Varker requency e oet s117_ootsenr Lods_ATTIG8) oc Corr (48) iy Average Lini (@8uvim) fargn Peak Lini (@8uvim) aroin i fen oty
T *2.48351 48.64 Pk 25, 55.34 - - 7 -18.66 7 0 Vv
2 *2.48354 489 Pk 25 556 - - 74 184 7 0 v
3 *2.48351 39.87 RMS 25 26,57 54 743 - - 7 0 V.
] *2.48352 30.05 RMS 25, 46.65 54 735 7 0 V.

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL, CH 1 RESULTS

H'iUL SUWOM Lok Chamber 1 2821 Jan 20 23:28:86
- ssions 3-M
1 B8} 47859746838
3 fidopter / Eorphone
M ] 4_HARM_11b_2412_A1
el Tested by:268882 / AC 128 U, 68 Hz
o
T 78
I
2 60
- |

CdBul)

28|
- - - - - 18 — s
requancy (GHz)
[ Fange Gatizr [ Fef/Rttn  Delifeg fode Sweep Fia  ApeMoce  Foribion | Ramge (G AEWED Faf/Rttn Dt /Ay fode ) Pis  Fowpsfude  Pozition
H'iUL SUWOM Lok Chamber 1 2821 Jan 20 23:28:86
- ions 3-Me
1 B8} 4789746838
pter / Eorphone
M_11b_2412_A1
98} 2 / AC 128 U, 68 Hz
5 78
i
> gol
: s 3
= &
8 4 =
o,
38
28
- - - - - " - = s
requancy (GHz
Forge (il FEU/EL Fef/fttn  Det /iy Hode Sucep Fis  A5upsiMods  Fouibion | Forme (Bzl [Ty Fef/fttn Dt /feg fode Sueep Fix  Toups/Mode  Position

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.

Radiated Emissions

Meter Corrected -

F'féffzjcy T:;Si\;‘)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) (:;:S/I;:\?) a‘sub'm M(z[:)‘" T::t\b:;' M(:'Bg;" ’?Sg‘s‘;‘ H(i'fg;“ Polarity

*4.82406 49.29 PK2 34.1 -31.3 0 52.09 - - 74 -21.91 185 107 H
*4.824 45.73 MAv1 34.1 -31.3 0 48.53 54 -5.47 - - 185 107 H
*4.824 47.78 PK2 34.1 -31.3 0 50.58 - - 74 -23.42 297 115 \%
*4.824 43.49 MAv1 34.1 -31.3 0 46.29 54 -7.71 - - 297 115 \%
7.23483 38.6 PK2 35.8 -27.6 0 46.8 - - 74 -27.2 360 100 H
7.23454 38.48 PK2 35.8 -27.5 0 46.78 - - 74 -27.22 360 100 \%
9.6497 35.62 PK2 37.2 -23.1 0 49.72 - - 74 -24.28 360 100 H
9.64674 35.66 PK2 37.2 -23.1 0 49.76 - - 74 -24.24 360 100 \%

* - 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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UL SUMON Laob Chamber

e 1Client :Someung
- e
Vode:BTS_2

98 Tested by:2BES

Ba

MID CHANNEL, CH 6 RESULTS

Rodiated Emissicns 3-Msters

Froject Number:d789746830

2821 Jan 20 19:4

S sm ; f it
z (W 9 5
48, . _— ! 3
38
20
_ R — —_— —_————y— -
Freguency (GHz)
Fonge (G#) FEARL Raf /Bttn  Dat/fg Focke Sueep Fts  d5apafbods  Fosition T Forge (621 [ ) Red/fttn  Det/fug Hode Sy Fis  fowpa/Mode  Fosilion
.. UL SUWON Lok Chamber 2021 Jon 20 19.C
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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.

Radiated Emissions

Meter Corrected
Frequency 3117_0016871 Avg Limit Margin Peak Limit Margin Azimuth Height
Reading Det 3GHz_HP[dB] DC Corr (dB) Reading Polarity
(GHz) @By 7 (@Buvim) (dBuV/m) (d8) (dBuV/m) (dB) (Degs) (cm)
*4.87386 47.94 PK2 34.1 -31.3 0 50.74 - - 74 -23.26 184 151 H
*4.87396 43.71 MAv1 34.1 -31.3 0 46.51 54 -7.49 - - 184 151 H
* 4.87394 45.59 PK2 34.1 -31.3 0 48.39 - - 74 -25.61 258 350 \
*4.874 39.87 MAv1 34.1 -31.3 0 42.67 54 -11.33 - - 258 350 Vv
*7.31056 38.27 PK2 35.8 -27.4 0 46.67 - - 74 -27.33 360 100 H
*7.31001 38.95 PK2 35.8 -27.4 0 47.35 74 -26.65 360 100 \
9.7536 35.24 PK2 37.4 -23.7 0 48.94 74 -25.06 360 100 H
9.75628 35.48 PK2 37.4 -23.7 0 49.18 74 -24.82 360 100 \

* - 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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