CERTIFICATION TEST REPORT

Report Number. : 4790716492-E4V1

Applicant : SAMSUNG ELECTRONICS CO,, LTD.
129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 16677, KOREA

Model : SM-A145FB/DS
FCCID : A3LSMA145F
EUT Description : GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac.

Test Standard(s) : FCC 47 CFR PART 15 SUBPART C

Date Of Issue:
2023-02-07

Prepared by:
UL Korea, Ltd.
26th floor, 152, Teheran-ro, Gangnam-gu Seoul, 06236, Korea

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

ACCREDITED

Testing Laboratory
TL-637



REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

Rev. Issue Date Revisions Revised By
V1 2023-02-07 Initial issue Yeonhee Lim
Page 2 of 47
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: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ot e e e e et et e e e e 5
2. TEST METHODOLOGY ..uiiiiiiiiiiiiiiiiis ettt e et s e e et e e et e e e eatn s e e e atn s e aeennaneaeees 6
3. FACILITIES AND ACCREDITATION ..ottt et e et e et e e et e e ees 6
4. DECISION RULES AND MEASUREMENT UNCERTAINTY ..o, 7
4.1. METROLOGICAL TRACEABILITY ettt e et e et eeaaan e e eees 7
4.2, SAMPLE CALCULATION . ...ttt et e et e e et e e e e et e e e e anaaaeeees 7
4.3. MEASUREMENT UNCERTAINTY Lot e e e e e e e e e e eens 7
4.4, DECISION RULES ... oot e e e et e e e e e e e e e eeens 7
5. EQUIPMENT UNDER TEST ..ttt e et e e e et e et e et eaean e e aneeeens 8
5.1, EUT DESCRIPTION. ...ttt e e e e e e et e e e e et e e e e e et e e eannaees 8
5.2. MAXIMUM OQUTPUT POWER ...t e et e e e e 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 8
5.4, WORST-CASE CONFIGURATION AND MODE ......coctiiiiiiiciie e eai e 9
5.5. DESCRIPTION OF TEST SETUP ....ou et e e 10
6. MEASUREMENT METHOD ... oottt ettt e e et e e e e e et e e e e eees 12
7. TEST AND MEASUREMENT EQUIPMENT ...cuniiiiiiiii et e e e e 13
8. TEST RESULTS SUMMARY ...ttt e e e e e e e e et e e e e e et e e e aaaeaes 14
9. ANTENNA PORT TEST RESULTS ...t e e e e e 15
9.1. ON TIME AND DUTY CYCLE ...t e e e e e e e e s 15
9.2, B UB BANDWIDTH ..ot e e e e e et e e e et e e e e et e e e e et s 16

S B I =Y o £ | - VPRSPPI 16
0.2.2. 6 B BANDWIDTH PLOTS ...ttt e e e e 17

9.3, OUTPUT POWER ... .ottt e e e e e r e et e e e e e e e e aaeaeenn s 18

S TR T I =Y o £ | - VPRSPPI 18
0.3.2. PEAK POWER PLO T S . ittt e et e e et e e e e e e eaanas 19

9.4, AVERAGE POWER ..ottt e e e e e e et e e e e e e e ean s 20

S B I =Y o - | - VPRSPPI 20

9.5. POWER SPECTRAL DENSITY oot 21

LS IR TN R I =11 o - | - 21
O0.5.2. PSD TEST PLOTS .ot e e e e e e e s e e e e e e e eaanas 22

9.6. CONDUCTED SPURIOUS EMISSIONS ....couiii et 23

LS LG 0t O I =1 ] o | PR 24

Page 3 of 47
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: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

10. RADIATED TEST RESULTS ..ottt ettt e e e e e e e e e aaaeeaeeeaeaaeeeeeees 26
10.1.  LIMITS AND PROCEDURE .......uuuuiiiiiiiiiiiiiiiiiiiiiiiii i iessasssasssssasnnnennes 26
10.2. TRANSMITTER ABOVE 1 GHZ .....uuuiiiiiiiiiiiiiiiiiiiiiiiiiniieasesensnnnssnssnnnnnnnnnnnnes 28

B2t O 5100 T o o 1 PP 28
O Y/ | o] o PSSP 35
10.3.  WORST CASE BELOW 1 GHZ .....uuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisiaseiesssinsssssnsssennennnnes 42

11. AC POWER LINE CONDUCTED EMISSIONS .....ouiiiiiiiiieeeiiee e 43
11.1. AC Power Line (USB Cto C Cable) .......couuiiiiiii et 44
11.2. AC Power Line (USB A0 C Cable) .......covuiiiiii e 46

Page 4 of 47
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: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

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.
MODEL NUMBER: SM-A145FB/DS

SERIAL NUMBER: R38T90084BB, R38T90083YX (CONDUCTED)

R38T90076XE, R38T90085AH, R38T90083KP (RADIATED)

DATE TESTED: 2023-01-27 ~ 2023-02-07

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:
Seokhwan Hong Yeonhee Lim
Suwon Lab Engineer Suwon Lab 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.

PO

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(3m semi-anechoic chamber)
X] Chamber 2(3m semi-anechoic chamber)
=

Chamber 3(3m semi-anechoic chamber)
Chamber 4(3m Full-anechoic chamber)
Chamber 5(3m Full-anechoic chamber)

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

AC Corrected Reading (dBuV) = Measured Voltage (dBuV) + Extension Cord

Loss (dB) + Cable Loss (dB)
44.72 dBuV = 34.72 dBuV + 9.9dB + 0.1 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 2.80dB
Radiated Diturbance, 30 MHz to 1 GHz 3.92dB
Radiated Disturbance, 1 GHz to 18 GHz 5.06 dB
Radiated Disturbance, 18 GHz to 40 GHz 6.02 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 Procedure 2, Clause 4.4.3 in IEC Guide
115:2021.
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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.
This test report addresses the DTS (BLE) operational mode.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Power Output Power Output Power
Range[MHz] Mode [dBm] [mw]
500kbps Peak 5.980 3.963
(37pkt) Average 5.288 3.379
2402 ~ 2480
2Mbps Peak 5.940 3.926
(255pkt) Average 5.125 3.254
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 unique 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 ANT maximum gain of -4.51 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 Y orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Y orientation.

Note : All radiated and power line conducted tests were performed attached with travel adapter
for the worst case condition mode.

Power verification
The Output Power of all data rate are all investigated, the 500 kbps(37 pkt) and 2 Mbps(255 pkt)

ower is the worst case for symbol rate. All tests were performed in these two modes.
Symbol Rate Mode Freq. Conducted Symbol Rate Mode Freq. Conducted
Burst Avi Burst Avi
[Ms/s] [MHz] [dBm] 9 [Ms/s] [MHz] (dBm] 9
2402 4,732 2402 4.495
1Mbps 2Mbps
37pkt 2440 5.228 37pkt 2440 5.000
q 2480 5.246 2 2480 5.023
2402 4,751 2402 4.593
1Mbps 2Mbps
255pkt 2440 5.251 255pkt 2440 5.094
2480 5.284 2480 5.125
2402 4.746 2402 4787
125kbps 500kbps
37pkt 2440 5.241 37pkt 2440 5.258
1 2480 5.259 1 2480 5.288
Coded S=8 2402 4.735 Coded S=2 2402 4775
125kbps 500kbps
255pkt 2440 5.217 255pkt 2440 5.245
2480 5.251 2480 5.282
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FCC ID: ASLSMA145F

DATE: 2023-02-07

5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacture Model Serial Number FCC ID
Charger SAMSUNG EP-TA200 R37NS8Q7J35DK3 N/A
Data Cable SAMSUNG EP-DR140AWE GH39-02134A N/A
Charger SAMSUNG EP-TA800 R37T2H82D29SEA N/A
Data Cable SAMSUNG EP-DN980BWE GH39-02115A N/A
Earphone SAMSUNG EHS61ASFBE GH59-15063A N/A
/O CABLE
I/O Cable List
Csble Port id:n(t)ifcal CenlnEse]r Cable Type CElbl® LErgin Remarks
0. ports Type (m)
1 DC Power 1 C Type Shielded 1.0m N/A
2 Audio 2 Mini-jack Unshielded 0.7m N/A
TEST SETUP

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

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main
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6. MEASUREMENT METHOD
6 dB BW : ANSI C63.10-2013, Section 11.8.2 Option 2

OUTPUT POWER : ANSI C63.10-2013, Section 11.9.1.1 RBW = DTS bandwidth

POWER SPECTRAL DENSITY : ANSI C63.10-2013, Section 11.10.2 Method PKPSD (peak PSD)

Qut-of-band Emissions (Conducted) : ANSI C63.10-2013, Section 11.11 Emissions in
nonrestricted frequency bands

Out-of-band Emissions in Non-restricted Bands: ANSI C63.10-2013, Section 11.11 Emissions in
nonrestricted frequency bands

Out-of-band Emissions in Restricted Bands : ANSI C63.10-2013, Section 11.12 Emissions in
restricted frequency bands

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 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2024-08-15
Antenna, Horn, 18 GHz ETS 3115 00167211 2024-08-04
Antenna, Horn, 18 GHz ETS 3115 00161451 2024-08-21
Antenna, Horn, 18 GHz ETS 3117 00168724 2024-08-04
Antenna, Horn, 18 GHz ETS 3117 00168717 2024-08-21
Antenna, Horn, 40 GHz ETS 3116C 00166155 2024-08-02
Preamplifier ETS 3116C-PA 00168841 2023-08-04
Preamplifier, 1000 MHz Sonoma 310N 341282 2023-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2023-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-5-42] 1876511 2023-08-02
Preamplifier, 18 GHz Miteq AFS542-00101800-25-5-42] 1896138 2023-08-01
Preamplifier, 18 GHz Miteq AFS42-00101800-25-5-42] 2029169 2023-08-01
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 2023-08-03
Spectrum Analyzer, 44 GHz Agilent / HP N9I030A MY54490312| 2023-08-01
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MYB0070693 | 2024-01-09
Spectrum Analyzer, 44 GHz KEYSIGHT N9040B MYB0080268 | 2024-01-09
Average Power Sensor Agilent / HP U2000A MY54270007 | 2023-08-03
Average Power Sensor Agilent / HP UZ2000A MY54260010| 2023-08-03
Attenuator PASTERNACK PET7087-10 A0 2023-08-03
Attenuator PASTERNACK PET087-10 A008 2023-08-03
Attenuator PASTERNACK PE7004-10 2 2023-08-01
Attenuator PASTERNACK PET087-10 AQ009 2023-08-03
EMI Test Receive, 40 GHz R&S ESU40 100439 2023-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2023-07-29
EMI Test Receive, 3 GHz R&S ESR3 101832 2023-08-01
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2023-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2023-08-01
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 2023-08-01
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2023-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2023-08-01
High Pass Filter 6GHz Micro-Tronics HPS517542 009 2023-08-02
High Pass Filter 6GHz Micro-Tronics HP517542 021 2023-08-01
LISN R&S ENV-216 101837 2023-08-04
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z22 100418 2023-10-06
UL Software

Description Manufacturer Model Version

Radiated software uL UL EMC Ver95

AC Line Conducted software uL UL EMC Ver 9.5
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8. TEST RESULTS SUMMARY

FCC Part . . Test
Section Test Description Test Limit Condition Test Result
1(2)%;')7 Occupied Bandwidth(6dB) > 500kHz Complies
2.1051, | Band Edge / Conducted i .
15.247(d) | Spurious Emission 20 dBc Conducted Complies
onducte
1(?))%;7 TX conducted output power <30dBm Complies
15.247(e) | PSD < 8 dBm/3kHz Complies
AC Power Line conducted . Power Line .
15.207(a) emissions Section 11 conducted Complies
11%22%2 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Complies
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS
None; for reportin

urposes only.

2400 ~ 2 483.5 MHz Bands

500 kbps [37pki] 1.061 1.876 0.566 56.557 2.475 0.943
2 Mbps [255pkt] 1.069 1.876 0.570 56.983 2.443 0.935
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FCC ID: ASLSMA145F

DATE: 2023-02-07

9.2. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS

9.2.1. Test data

Frequency 6 dB Bandwidth Minimum Limit
Mode Channel
[MHZ] [kHz] [kHz]
0 2 402 707.2 500.0
S00kbps 19 2 440 704.6 500.0
(37pkt)
39 2 480 714.6 500.0
0 2 402 1268.0 500.0
2Mbps 19 2 440 1271.0 500.0
(255pkt)
39 2 480 1264.0 500.0
Worst 704.6 500.0
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9.2.2. 6 dB BANDWIDTH PLOTS
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9.3. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

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

TEST PROCEDURE

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

RESULTS

9.3.1. Test data

Peak Output P ;
F Limit M

Mode Channel requency Power imt argin

[MHZz] [dBm] [dBm] [dB]
0 2 402 5.540 -24.460

500 kbps
(37 pki) 19 2 440 5.960 -24.040
39 2 480 5.980 -24.020
0 2 402 5.440 30.000 -24.560
2 Mbps

(255 pki) 19 2 440 5.900 -24.100
39 2 480 5.940 -24.060
Worst 5.980 -24.020
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9.3.2. 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. Test data

Frequency Average Average
Mode Channel Output Power Output Power
[MHz] [dBm] [mW]
0 2402 4,787 3.011
500 kbps
(37pki) 19 2440 5.258 3.356
39 2480 5.288 3.379
0 2 402 4,593 2.879
2 Mbps
(255pki) 19 2 440 5.094 3.231
39 2480 5.125 3.254
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9.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

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. Test data

Mode Channel | Treduency dBrZ?BI?(Hz Limit Margin
[MHZ] : I | [dBm/3kHz] [dB]
0 2402 -1.78 9.78
500 kbps
(37pkt) 19 2 440 -1.31 -9.31
39 2 480 -1.32 -9.32
0 2402 -14.25 8.00 -22.25
2 Mbps
(255pkt) 19 2 440 -13.76 -21.76
39 2480 -13.76 -21.76
Worst -1.31 -9.31
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9.5.2. PSD TEST PLOTS
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9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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. Test plot
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Spectrum Analyzer 125810 N | + Spectrum Analyzer 126910 s
Swept SA Swept SA
KEYSIGHT it 1 PPz 0D AmenddE  [PNC Hest Wioe Typar Pawar (s KEYSIGHT input ki IRpUZE00  AMei0dR [PNOrFast Typer Powar
an Prasmpon st OF g 100100 " o Prasmpof Ostec OF rq Frsa fn
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L]
- - - ; S e
| 1 1
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40 H#Res BW 100 kHz Sweep 873 ms (40001 pts)
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— Miode | Trace | Scale X ¥ Functon | _Function Width _Funciion Value
O 2434 GHz__ 1771 dBm
|- ——— 5 Z i)
3
L 4 |
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#Res BW 100 kHz Sweep 16.7 ms (2001 pts]

Jdan 31,2023 ) ovd Jan 31, 2023 V| Yy
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Swept SA Swepl SA
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Al Froamg O |Gale OF wg o 1001100 " . It Proamp OF  Galer OF g Free fun "
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w INFE. Aapiive S Tiach, O P o NFE Adsptive S Track, O
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Log T
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| |
[ [
Start 30 MHz #ideo BW 300 kiiz Stop 26.50 GHz
4 4 [#Res BW 100 kHz Sweep 973 ms (30001 pts]
5 Marksr Table .J
" Tiode | Trace | Scale X ¥ Fundion | _Funciion Vadih __Fungiion Value,
TN ¥ 24798 GHz__0.0277 dBm
[ —— % 3 Bk
3
L ! |
Canter 2.483500 GHz #Video BW 300 KHZ Span 12.00 MHz] s -
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

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. 88 15.231 and 15.241.
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

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 band-edge, Final detection of spurious harmonic emissions)

Duty cycle factor = 10 log (1/x). For this sample: For 500 kbps, DCF = 10log(1/0.566)=2.475dB
(Spectrum Analyzer round it up to 2.48 dB) and for 2 Mbps, DCF = 10log(1/0.570)=2.443 dB
(Spectrum Analyzer round it up to 2.44 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 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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REPORT NO: 4790716492-E4V1

FCC ID: ASLSMA145F

DATE: 2023-02-07

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1.

BANDEDGE (0 CHANNEL)

500 kbps

HORIZONTAL RESULT

I_\LLJL SUWON Lab Chamber |
Z

Restricted Bondedge
. Project Mumber:4798716492
21 “|Client:Samsung
Config:EUT / AC Adapter / Earphone
- Mode :BLE_BE_H_24A2 _S@8k
185 Tested by:2577@ / AC 128 U, 68 Hz
f_\
95 I W
i I
g i
T B85 |
g I
H |
b s -
T o |
3
3 es } E
@ i
a
= Averageilimit (dBub/m -
55k ‘ i 1, ko
45} 4 : 5 y Boeeeecemrecmeneesrecnees
H = —
L O OOt OO0 OSSO OO OO SOOIVt OSSO UOOO OO SO OSSO OO
2. 31 18 5MHz/ 2.415
Freqguency (GHz)
Ronge (GHz) B RefiAtin  Det/fvg Mode Sueep Fls  Faps/Mode  Fosition [ Rorge taiz) REL/VG Ref/Atin  Dei/fvg Mode Sueep Fis  #5ups/fode  Fosition
1:2.31-2.415 WGBS 1125 PERK/LogPur-Uidse  esec(iuto) SDI MR 163 dags 125 ca | HE-GEI/H 112 FUER/Fur fug(RHS) 35 Bedl 100 63 dag
s requency Raadi oet a117_oo168717 1008 ATT(OB) oc cor(68) Soairg | Averago i @i Margn Peak Lt GBuvim) pMagn | A |G| gy
(GH2) By - - @Bavim) g (dB) (dB) (Degs) (cm)
1 239 6.1 Pk 28. 0 49.63 74 2437 63 25
2 *2.34082 50.3 Pk -28. 0 53.69 - - 74 2031 63 25
3 39 36.4 RMS 28, 2.48 42,47 54 1153 - - 63 25
4 2.35583 36.9 RMS 28, 248 42.77 54 “11.23 63 25

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790716492-E4V1
FCC ID: ABLSMA145F

DATE: 2023-02-07

VERTICAL RESULT

IﬁrUL SUWON Lab Chamber | 2823 Jon 27 18:26: 14
Z
Restricted Bondedge
- Project Number:4758716492
1154 =10 s <
Client:Samsung
Config:EUT / AC Adapter / Earphone
i Mode BLE_BE_U_24R2_5@0k
F L U SO t SOO OSSOt OUOOSS OSSO OSSOSO {Tested by:25778 / AC 128 U, 68 Hz
95
]
§ 85
o
4
]
> L St O Ot St Ut Y SN OSSOSO SR N SO
3
5 =1 o OO OOt OO UOOE OPTNRESS PSP SPPUE SSPOOSOPPROIE JUNUUSSPUN SUPTUORE SOPTURSPPOY | SO I SO
2 65
2
Averoageilimit (dBub/m)
55 '
/ \
ok RS TRT IRTIIV VA TR RETATA IO LAY A7 RAEAAR] kil VT R RMTRR I RN (RN 1 Prmmrpm A PR
y L 4 el Juu ¥ ! e o .
450+ & 3
= =}
35} OSSOSO OSSOSO USSR
2.3 T8 SMHz/ =15
Freqguency (GHz)
‘ Renge (GHz) B RefiAtin  Det/fivg Mode Sueep Fls  Faps/Mode  Fosition [ Rorge taiz) REL/UG Ref/Atin  Dei/fvg Mode Sueep Fis  #5ups/fode  Fosition
i Conected
v | e | i | o aur_ooan [ vocmon | Sy | e i | Ve peak L @) Pegon | Aamun | e | oy
+2.39 45.56 Pk 28, 0 49.06 74 24.94 53 162 v
*2.34501 49.26 Pk 28, 0 52.66 - - 74 21.34 53 162 v
*2.39 6.3 RMS 28, 248 42.28 54 1172 - N 53 162 v
*2.34481 6.9 RMS 28, 248 42.78 54 1122 53 162 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790716492-E4V1
FCC ID: ASLSMA145F

DATE: 2023-02-07

BANDEDGE (39 CHANNEL)

HORIZONTAL RESULT

I,H_UL SUWON Lab Chomber |
25

Restricted Bondedge
. Project Number :47SA716492
1150 “IClient: Samsung
Config:EUT / AC Adapter / Earphone
Mode :BLE_BE_H_2480_588k
185 i Tested by:25778 / AC 128 U, 6@ Hz
™
[ 4
95 I
i\
3 i)
c 65 i
N J i
E 75 f’ |ll
i 75 i R e
-~ I \
3 65 Lol
a /u' \
0
- Vi Averche Limit CaBul/m)
i

55 / |

g el b iy

454 / \ .
DO I—— ;
35}
2.46 1d . 3IMHz/ Z2.563
Frequency (GHz)
Range (6HE) VB Fef/tin  DeL/fug fiode s Fapafod P Farge () FEAL/ Bl Ref/hin  Det/fvg Mode Swesp Fia ups/fode Fosition
1:2.96-2.53 MC-GEI/M 125 PERULoghr-Uides  Tesec(ito) 881 W si o h 5 Me-6BI/M 11 RoPur (A T 5 dag
Vieter Correcied
v | g | e | om — o6 AT oo | T | mewoumsam [ g o B el I
1 *2.48351 53.8 Pk 32. -28.. 0 57.7 74 -16.3 58 188
2 *2.48359 54.88 Pk 32. 28 0 58.78 - - 74 15.22 58 188
3 *2.48351 43 RMS 32. 28 248 4938 54 262 - - 58 188
4 *2.48355 43.43 RMS 32. -28.. 248 49.81 54 -4.19 58 188
*

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ABLSMA145F

VERTICAL RESULT

I_WELJL SUWON Lab Chamber | 2823 Jon 27 18:51:59
25 - T
Restricted Bondedge
115 Project Number:4758716492
N Client:Samsung
Config:EUT / AC Adapter / Earphone
i Mode-BLE_BE_U_2488_5@0k
L U SOt SO OOt OUOSU OSSO OSSOSO {Tested by:25778 / AC 128 U, 68 Hz
95
]
§ 85
o
4
o
> T
3
5 T =] PO SORRORRUSY O O S SO SO SOOI SO SO SO
2 65
5 i
55)... l)‘ } Average Li t dBul) ] i
W‘W QWJL ki A o M i i
a s o y L i e "
| OSSOSO S i :
35} ; T
2.46 14 3MH=z/ 2.563
Freqguency (GHz)
‘ Renge (GHz) B RefiAtin  Det/fivg Mode Sueep Fls  Faps/Mode  Fosition [ Rorge taiz) REL/UG Ref/Atin  Dei/fvg Mode Sueep Fis  #5ups/fode  Fosition
Freque Meter Corrected g PK Margi imuth Height
Marker ey T;gﬂc)g Det 3117_00168717 10d8_ATT(dB) D¢ Cor (d8) 1:;:3'7:3; Average Limit (dBuVim) Ve Peak Limit (dBuVim) " i oo Polarity
*2.48351 53 Pk 32. 28, 0 56.9 - - 74 171 7 77 v
*2.48352 54.25 Pk 32. 28, 0 58.15 - - 74 1585 7 77 v
*2.48351 42.41 RMS 32. 28, 248 48.79 54 521 - - 7 77 v
*2.48352 42.71 RMS 32. 28, 248 49.09 54 “4.91 7 77 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790716492-E4V1 DATE
FCC ID: ASLSMA145F

: 2023-02-07

HARMONICS AND SPURIOUS EMISSIONS

0 CHANNEL RESULTS

_UL SUUON Leb Chomber 1 823 Jan 2 16 4 4
g SUWON Lob Chonber | N - S 7 Ikl
Radiated Emi <
188
Adapter / Earphone
53k
98 78/ RC 120 U, BB Hz
86
T 78
N
2 68

CaBull/,

28
- — e e e . e —— =
Freguency (GHz)
e (0 T Y T e e ST T (0 U el g ek e P e ot
UL SUMON Lab Chamber 1 2823 Jan 27 16146124
[ e e e —— el L O
Radicted Emissions 3-Meters
798716 2
106k F 1796716492
Adopter / Earphone
580k
98 | Teated by 78/ AC 120 U, BB Hz
8|
5 78
> BE
3 se
2
- (=)
48 3 é =}
=
38
28
—_ —_— _—— . — =
Frequency (GHz)

Range (6 FRIAED Faf/itn DaLig P Sap Ple Wpafok foslilon Farge (360 BN Faf/iltnDatsiivg Poda Sweep Pie famafo Foaltion

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

Frequen Meter 117_0016871 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height

privieg Eﬂ'\j‘f Det ST 3GHz_HP(dB) DC Corr (d8) g_gﬁ\d/‘,’:ﬁ) (@Buvim) @) (@Buvim) @) (Dogs) o Polarity
*4.80352 47.53 PK2 34.2 33.2 0 48.53 - - 74 25.47 176 106 H
*4.80406 37.29 MAVL 34.2 33.2 2.48 40.77 54 -13.23 - - 176 106 H
*4.80798 45.65 PK2 34.2 -33.2 0 46.65 - - 74 -27.35 0 100 \Y
7.20587 42.37 PK2 35.8 -30.1 0 48.07 - - 74 -25.93 0 100 H
7.1984 42.34 PK2 35.8 -30.1 0 48.04 - - 74 -25.96 0 100 \Y
9.59952 38.84 PK2 37.1 -26.3 0 49.64 - - 74 -24.36 0 100 H
9.61134 38.96 PK2 37.1 -26.2 0 49.86 - - 74 -24.14 0 100 \Y

* - 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: 4790716492-E4V1
FCC ID: ASLSMA145F

DATE: 2023-02-07

19 CHANNEL RESULTS

1 gUL_SUWON Lob Chanber_| 2023 Jon 27 15.88:29
Radiated Emissions 3-Meters
r 4798716492
108 1796716432
Adopter / Earphone
A46_5E0k
ag /RC 128 U, B8 H
|
T 70
N
2 &8
28
2 s
usncy (GHz)
e (0 AR Reflitin Tatdig o S i Wraiton e (0 TGS Fardini i oy P Famaom i
| gUL SUMON Lab Chamber_| 2623 Jan 27 15:68:29
Radicted Emissions 3-Metsrs
4798716 2
106k 1796716492
Adopter / Earphone
580k
el / AC 120 U, 88 Hz
ae
g 78
R
> BE:
sa !
&
36
26|
8 L]
Frequency (GHz)
e 1 A e Tag ol Smr TR oo fiim R T T T T T T

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

i Readg o I e Wt eaig vl " Tapavimy @ | o | Tem | poew
* 4.87937 47.78 PK2 34.2 -33.1 0 48.88 - - 74 -25.12 197 101 H
*4.87987 37.17 MAv1 34.2 -33.1 2.48 40.75 54 -13.25 - - 197 101 H
* 4.88002 46.9 PK2 34.2 -33.1 0 48 - - 74 -26 89 118 \
*4.8803 35.52 MAv1 34.2 -33.1 2.48 39.1 54 -14.9 - - 89 118 \
*7.32288 42.59 PK2 35.7 -30.2 0 48.09 - - 74 -25.91 0 100 H
5.17891 44.16 PK2 34.5 -32.2 0 46.46 74 -27.54 6 188 \
9.76005 41.76 PK2 37.3 -26.5 0 52.56 74 -21.44 170 132 H
9.75987 41.99 PK2 37.3 -26.5 0 52.79 74 -21.21 184 142 \
* - 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: 4790716492-E4V1
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DATE: 2023-02-07

39 CHANNEL RESULTS

“[‘_\_ SUWON Lab Chamber 1 on 27 11:13:55
Rodioted Emissions 3-Meters
. ; Projact Number:4798716432
88 : Client's
Canfig:EUT fAdapter / Eorphone
i Mods  BLE 4B0_500k
96 | Teated by:2 C 128 U, 68 Hz
2]
4 76
]
2 ©B
26
8 ]
Freguency (GHz)
e (8 WA et Deing Fe Gep Vg faim o (B0 BWEN  Fai/it Deuiog o S Fa Buem Faitiom
“E,L SUWON Lab Chamber 1 an 27 11:13:55
Rodiated Emissions 3-Meters
i . 4798716492
1 OSSN SSUSUSUUUS SN SSUUS USSR SIS
pter / Eorphene
Mode: BLE 50k
Els : | Tested b B/ AC 128 U, B0 Hz
8e
576 i
= &0 ;
i a
T — - 4
&
30
28
8 8
Freguency (GHz)
e (8 T et Do e Sm i Fapdhm fmiie o (B WG R/l D ek S Fu Bm et

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

Fre N - 117 16871 Avg Limit Margin Peak Limit Margin Azimuth Height -
?g:'ez )cy R:;_SS'\?)Q Det 3: _070 68 3GHz_HP(dB) DC Corr (dB) (I;Q_gsij/\/r:rg‘) ( ngu\//m) (:BQ) (séu\/lm) (:BQ) (Deg“s) (zmg) Polarity
*4.959 47.79 PK2 34.2 -33.3 0 48.69 - - 74 -25.31 190 127 H

*4.95894 35.81 MAv1 34.2 -33.3 2.48 39.19 54 -14.81 - - 190 127 H
*4.95616 46.47 PK2 34.2 -33.3 0 47.37 - - 74 -26.63 86 127 \

*4.959 34.96 MAv1 34.2 -33.3 2.48 38.34 54 -15.66 - - 86 127 \
*7.43181 42.25 PK2 35.6 -29.5 0 48.35 - - 74 -25.65 0 100 H
*7.44564 42.16 PK2 35.6 -29.6 0 48.16 74 -25.84 0 100 \
9.9202 41.87 PK2 37.6 -25.3 0 54.17 74 -19.83 164 122 H
9.92015 42.5 PK2 37.6 -25.3 0 54.8 74 -19.2 177 142 \

* - 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: 4790716492-E4V1
FCC ID: ASLSMA145F

DATE: 2023-02-07

10.2.2. 2 Mbps

BANDEDGE (0 CHANNEL)

HORIZONTAL RESULT

UL SUWOM Lok Chamber 2

125

20823 Feb 2

89:49. 688

Restricted Boendedge
Project Number: 4798716492

Client:Samsung
Config:EUT / AC Adapter / Earphane

Mode:BLE_BE_H_24@2_2M
Tested by:24542 / AC 128 U, 68 Hz

(dBull/m) Horizonto

L] OO OOt SOOI S
2.31 T8, 5MHz/ 2.415
Frequency (GHz)
Fonge (5it2) T/ Rel/Atin  Det/ing Mode Susep Pis  Wapa/fade Fosillon Fonge (6i12) RO Rel/ilin  DeUivg Hode Sueep Pts  Foupa/iode Fosition
1:2.31-2.415 MCRE)/M N2/ PEROLaPw-Uida  Ruta w0 148 degs 217 en | 2:7.312.4 MBI/ | WERFar Aug(RHS) At I 42 dags
Vter Corected
Frequency e ¢ erage Limit (b0 Margin it @B PK Margin Azimuh Height }
Marker e seadng Det 3117_00168724 1008_ATT(GB] oC Cor (48) fane Average Limi (4BuVim) i Peak Lt (dBuvim) r s pics Polariy
1 +2.39 .61 Pk 7 107 0 52. - - 74 21.39 2 7
2 *2.3358 45 Pk 6 “10.6 0 55. - - 74 “18.55 2 7
3 239 52 RMS 7 197 244 4. 54 504 - - 2 7
4 +2.31008 44 RMS 6 6 2.44 45, 54 812 2 7

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790716492-E4V1
FCC ID: ABLSMA145F

DATE: 2023-02-07

VERTICAL RESULT

UL SUWON Lok Chamber 2
€ g

20823 Feb 2 14:58: 48

Restricted Bondedge
s Project Number: 4758716492
Client:Samsung
Config:EUT / AC Adopter / Eorphaons
i Mod=:BELE_BE_U_2482 oM
L Tested by:24542 / AC 128 U, 68 Hz
95
o
0 85
o
¢
Q£
> 75
S
S = O O Ot OO OO OO PROOE PSPPI SOPTUPPRSOTN SOTURPINE SOOI 1 SERSTY
o ) |
= | 1Y
2 \
55 Average:Limit CdBubl/m) W
YT Ihd " P TI: ) o YR el IR
fhed il " AL AR Ao ! AR Al o i f Sl gidenly
H 43
45 ittt
35
2.31 T8 .5MHz/ 2.415
Frequency (GH=z)
| Fenge (6fiz) FEW/UBU Ref/Atin  Det/g Hode Sueep Pis  #ps/fade Fosition Fange (6H) REMBU Ref/fltn  Det/fivg Hode Sueep Fts thupa/tide  Fosition
Wieter Conecied
Marker Frequency reading Det 3117_00168724 10dB_ATT[dB] DC Corr (dB) Jenirg Average Limit (dBuvim) s Peak Limit (dBuvim) e i e Polarity
+2.39 .98 Pk 7 19.7 0 51.98 74 22.02 83 03 v
+2.32918 .64 Pk 6 -19.6 0 55.64 - - 74 -18.36 83 03 v
*2.39 .93 RMS 7 197 244 45.37 54 863 - - 83 03 v
*2.3887 27 RMS 7 6 244 45.81 54 819 83 03 v

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

RMS -

RMS detection
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

BANDEDGE (39 CHANNEL)

HORIZONTAL RESULT

2l SULON Lok Chamber 2 2023 Feb 2 11:28:38
25 .
H Restricted Bondedge
s Project Number:4798716492
; i i i Client:Samsung
| | Config:EUT / AC Adopter / Eorphane
Mode:BLE_BE_H_2488_2M
185 Tested by:24542 / AC 128 U, 6@ Hz

(dBull/m) Horizonto

35
2.46 T8 . 3MH=z/ 2.563
Frequency (GH=z)
Fenge (5iz) FEU/ Ref/ALin  Det/ivg Mode Sunep Pls  #aps/fade Fosition Farge (GHD) RIWEU Rel/Ain  Detitvg Hode Sueep Fts thups/tide Fosition
1:2.462. %3 MCGE)/H 125 PEALogPw—Uidea  futs w0 183 degs 118 en B 15-2.5 RSB 1 WER/Par Aug(RHS) gE1 0ETAG 193 &
Vter Corected
Frequency e ¢ erage Limit (b0 Margin it @B PK Margin Azimuh Height }
Marker e seadng Det 3117_00168724 1008_ATT(GB] oC Cor (48) fane Average Limi (4BuVim) i Peak Lt (dBuvim) r s pics Polariy
1 *2.48351 42 Pk 319 -19.1 0 54.3 74 -19.7 93
2 *2.48763 6.6 Pk 319 10, 0 58.9 - - 74 151 93
3 *2.48351 30.04 RMS 31.9 10, 244 45.68 54 832 - - 93
4 254134 31.27 RMS 32 -19.: 2.44 46.31 54 -7.69 - - 93

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ABLSMA145F

VERTICAL RESULT

,‘qEUL SUWOM Lab Chamber 2 2823 Feb 2 15:89:13
25 .
: Restricted Bondedge
s Project Number: 4758716492
Client:Samsung
Config:EUT / AC Adapter / Earphone
i : Mode :BLE_BE_U_2488_2M
L1 ] - { Tested by:24542 / AC 128 U, 68 Hz
95
g 85
v
9
S 75
3
3
18]
2

35
2.46 T8 . 3MH=z/ 2.563
Frequency (GH=z)
| Renge (6iz) FEU/ Ref/ALin  Det/ivg Mode Sunep Fis  Wapa/fade Fosition Range (GHD) RIWEU Rel/Ain  Detivg Hode Sueep Pts  Fupa/tode  Fosition
Wioter Corected
Frequency o N Margin it @B PK Margin Azimuh Height ;
Marker (GHa) ety Det 3117_00168724 10d8_ATTIdE] oC Cor (d8) fximg Average Limit (d8uVim) i Peak Lt (dBuvim) b et tean Polariy
*2.48351 43.78 Pk 5 -19.1 0 56.08 - - 74 -17.92 220 i
*2.4875 45.63 Pk 5 -19.1 0 57.93 - - 74 -16.07 220 Vv
*2.48351 34.1 RMS X 10, 2.44 48.84 54 5.16 - - 220 v
*2.48354 33.68 RMS . 10, 2.44 48.42 54 5.58 - - 220 v

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

Page 38 of 47

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: 4790716492-E4V1
FCC ID: ASLSMA145F

DATE: 2023-02-07

HARMONICS AND SPURIOUS EMISSIONS

0 CHANNEL RESULTS

EI SULON Lob Chomber | 2823 Jon 3@ 11:28:53
Rodiated Emissions 3-Meters
798716492
180 B71649
/ Earphone
98 U, 68 Hz
8a|
20
Iz ]
uency (GHz)
g (5 TR Reflitin Tatiig ol Sep P Wil o (3 RO Fariiiin Get/ig e Sy Fpaio Foxition
"EI SULON Lab Chamber | 2823 Jan 30 11:28:53
Radiated Emiszions 3-Meters
. Project Number: 4798716492
T e e Ry i)
C ur C Adepter / Earphone
oM
el AC 128 U, 68 Hz
8a|
3
3 em
S
=] 3. P
48 5 ‘n_‘
36
26|
18 )]
Freguency (GHz)
e 1 A e Tag ol S P Epoom Tt o @m FUWN M/ D e E) Fapeio Focition

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 N
(@Hz) R:L_;Su\r})g Det 7 3GHz_HP(dB) DC Corr (dB) (r;e_gs\d/\/r;% (dBuVim) @) (dBuvim) @) (Degs) e Polarity

*4.80355 48.61 PK2 34.2 -33.2 0 49.61 - - 74 -24.39 176 102 H
*4.80363 37.47 MAv1 34.2 -33.2 2.44 40.91 54 -13.09 - - 176 102 H
* 4.80436 46.7 PK2 34.2 -33.2 0 47.7 - - 74 -26.3 86 113 \4
*4.80394 35.54 MAv1 34.2 -33.2 2.44 38.98 54 -15.02 - - 86 113 \4
7.19656 41.96 PK2 35.8 -30.1 0 47.66 - - 74 -26.34 0 100 H
7.21083 42.17 PK2 35.8 -30.1 0 47.87 74 -26.13 0 100 \4
9.60806 39.03 PK2 37.1 -26.2 0 49.93 74 -24.07 150 102 H

9.6079 40.69 PK2 37.1 -26.2 0 51.59 74 -22.41 184 111 \4

* - 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: 4790716492-E4V1
FCC ID: ASLSMA145F

DATE: 2023-02-07

19 CHANNEL RESULTS

1 gUL_SUMON Lok Chomber | 2023 Jon 38 1028125
Rodicted Emissions 3-Meters
: i Project Nunber: 4738716492
28 : Client : Sams
fdopter / Earphane
440 _2M
o 7/ RC 128 U, BB Ha
8@
c 78
i
£ ED
20
i k]
Frequency (GHz)
Forge (5 IR Fefiitin ecfing ek Sy P Vopaok  Fosltion V@%.nMJ Fafin  Dutivg o Suap i Vapad Fozition
1 gUL_SUUON Lob Chanber_| 2623 Jon 30 16:28:25
Rodicted Emissions 3-Meters
; ; Project Nusber: 4798716492
TS NS S A o kil
Canfig:ELT / fdopter / Earphane
448 _2M
28] /AC 120 U, B0 Hz
B8a| ;
5 78 !
k) N i
= (=158 ¢
5@ i
2 4 !
gl 2. B Wi
38 :
20! i
i 8
Frequency (GHz)
Tow B0 R RN WM Sy Fa Tpdien it T Ty e P T T

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

Fre N - 117, 1 Hz_HP( . Avg Limit Margin Peak Limit Margin Azimuth Height
?g:i)cy R:;_SSI\?)Q Det ¢ 7_1070 e B) « DC Corr (d8) ggi\d,',""? (ngqu) (359) <§§uwm) (359) (Degus) (ir?\) Polarity

> 4.8805 48.05 PK2 342 331 0 49.15 - - 74 24.85 173 103 H
*2.88006 38.02 MAVI 34.2 33.1 2.44 2156 54 12.44 - - 173 103 H
*4.88041 47.33 PK2 34.2 -33.1 0 48.43 - - 74 -25.57 89 120 \
*4.87967 35.9 MAv1 34.2 -33.1 2.44 39.44 54 -14.56 - - 89 120 \
*7.31857 42.5 PK2 35.7 -30.2 0 48 - - 74 -26 0 100 H
*7.32276 42.84 PK2 35.7 -30.2 0 48.34 - - 74 -25.66 0 100 \
9.75973 41.23 PK2 37.3 -26.5 0 52.03 - - 74 -21.97 149 100 H
9.76013 42.24 PK2 37.3 -26.5 0 53.04 - - 74 -20.96 177 124 \

* - 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: 4790716492-E4V1
FCC ID: ASLSMA145F

DATE: 2023-02-07

39 CHANNEL RESULTS

1 gUL_SUMON Lok Chomber | 2023 Jon 38 @948 66
Rodicted Emissions 3-Meters
: Project Number: 4738716432
2z C1ient : Soms,
fcopter / Earphane
488 _zM
a8 AC 128 U, BB Hz
8@
c 78
i
£ ED
- |
20
i k]
Frequency (GHz)
Forge (5 IR Fefiitin ecfing ek Sy P Vopaok  Fosltion V@%.nMJ Fafin  Dutivg o Suap Vipaods  Foaition
1 gUL_SUUON Lob Chanber_| 2023 Jon 30 @946 66
Rodicted Emissions 3-Meters
; Project Number:4798716492
ag; “1C1 fent : Samzung
Canfig:ELT / fidopter / Earphane
480_2M
28] /AC 120 U, B0 Hz
B8a|
5 78
.
> t‘D
sa
. j
4l 2 4
38 :
20! :
i 8
Frequency (GHz)
Tow B0 R RN WM Sy Fa Tpdien it o m W W W Ra Sew Ta e feim

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

Fre N - 117 16871 Avg Limit Margin Peak Limit Margin Azimuth Height -
?g:'ez )cy R:;_SS'\?)Q Det 3: _070 68 3GHz_HP(dB) DC Corr (dB) (I;Q_gsij/\/r:rg‘) ( ngu\//m) (:BQ) (séu\/lm) (:BQ) (Deg“s) (zmg) Polarity
*4.96053 47.98 PK2 34.2 -33.3 0 48.88 - - 74 -25.12 186 100 H
*4.96023 38.24 MAv1 34.2 -33.3 2.44 41.58 54 -12.42 - - 186 100 H
*4.96072 47.41 PK2 34.2 -33.3 0 48.31 - - 74 -25.69 90 125 \
*4.95961 36.46 MAv1 34.2 -33.3 244 39.8 54 -14.2 - - 90 125 \
*7.43912 42.34 PK2 35.6 -29.6 0 48.34 - - 74 -25.66 0 100 H
*7.44059 42.65 PK2 35.6 -29.6 0 48.65 - - 74 -25.35 0 100 \

9.92011 41.79 PK2 37.6 -25.3 0 54.09 - - 74 -19.91 164 100 H

9.91994 43.38 PK2 37.6 -25.3 0 55.68 - - 74 -18.32 177 128 \

* - 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: 4790716492-E4V1
FCC ID: ASLSMA145F

DATE: 2023-02-07

10.3. WORST CASE BELOW 1 GHz

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

UL SUWON Lob Chamber 2

2823 Feb |

16:81:54

o5
Rodiated Emissions - 3 Meters
i I Pro ject 14798716492
1= ARSI AU U SN | L Project,
Config:EUT / AC Adapter / Earphone
i i i Mode :Below 16Hz_BLE
5 i R Tested by: 266887 / AC 128 U, 6B Hz
65
El
£ 55 |
5
g 45
3 -
2
o 1
dosidehy o) i
rz\w" Wi by ‘\‘ i
5
3 - —Too _ ’ ICLEE]
Freguency (MHz)
Fore (W2 WL Fef i Deiing fode S Fapstd Fosilin Forge (e WU e Geuig Ak = oo Vol Fonition
1510 TGV IR D  PEALogfu-Uideo 1 el B iings |
UL SUWON Lab Chamber 2 2023 Feb | 16:@1:54
o5 -
Rodicted Emissions - 3 Meters
Project Number:4798716492
85 Cl fant:San
Canfig EUT / Earphone
Mode :Be | aw B
5 Tested by: 26887 / AC 128 U, 68 Hz
65
5
S a5
4
z 3 &
z 5 M
25 ‘
4
e H
5 i
38 - 1o R . (L]
Freguency (MHz)
Forey iz W et it Deting fode Sy s Vaps/ha Pasilion Forge (el WU e Gy Ak = Fio Vaplak Fonition
Trace Markers
Meter Corrected L . .
Marker Frequency Reading Det VULB9163_749 Below 1G[dB] DC Corr (dB) Reading QPk Limit Margin Azimuth Height Polarity
(MHz) (dBuv) dBUV/m (dBuV/m) (dB) (Degs) (cm)
1 63.659 39.24 Pk 17.7 -31.1 0 25.84 40 -14.16 0-360 100 H
3 100.616 48.13 Pk 175 -30.7 0 34.93 43.52 -8.59 0-360 100 H
5 289.572 33.99 Pk 19 -29.1 0 23.89 46.02 -22.13 0-360 100 H
2 32.231 46.54 Pk 15.6 -31.5 0 30.64 40 -9.36 0-360 100 \
4 100.81 48.56 Pk 175 -30.6 0 35.46 43.52 -8.06 0-360 100 \
6 *284.043 38.23 Pk 18.9 -29.1 0 28.03 46.02 -17.99 0-360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" 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
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

11.1. AC Power Line (USB Cto C Cable)

LINE 1 RESULTS

‘E}J’ SUON Lob AC Sh leld Hn_ﬁ‘h . 2823 Feb 3 13:12:23
) Comducted RFI Usltage
Cor / Eorphane
Mo . Li
8g : Test by:26B87 / AC 128 U, 6B Hz
76
=
2 sl 5 7
; 49l IR - i - [ I
B T T T w
} ) "l L P ALY Y. f\» v i
2o W AP IANA G AW WL VM
W | WOy oY ¥ \f
18l !
5 18 &
Freguency (MHz)
Trace Markers
Range 1: Phase L1 .15 - 30MHz
) CFR 47 CFR 47
" Frequency Meter 101836_Wit  -pg g g~ COrmected  poBART  Margin FCCPART  Margin
arker MHz) Reading  Det h S(dB) Reading 5 cja6 B (dB) 15 Class B (dB)
( (dBuV) EX_L1[dB] (dB(uVolts)) o -2
1 .153 43.48 Pk 9.8 1 53.38 65.84 -12.46 - -
2 .159 23.23 Av 9.9 1 33.23 - - 55.52 -22.29
3 .183 41.65 Pk 10 2 51.85 64.35 -12.5 - -
4 .183 23.94 Av 10 2 34.14 - - 54.35 -20.21
5 213 38.19 Pk 9.8 2 48.19 63.09 -14.9 - -
6 222 21.4 Av 9.8 2 31.4 - - 52.74 -21.34
7 438 38.14 Pk 9.9 2 48.24 57.1 -8.86 - -
8 447 28.65 Av 9.9 2 38.75 - - 46.93 -8.18
9 4.815 26.73 Pk 9.8 .3 36.83 56 -19.17 - -
10 4.836 14.78 Av 9.8 .3 24.88 - - 46 -21.12
11 11.358 29.77 Pk 10 .3 40.07 60 -19.93 - -
12 11.361 19.62 Av 10 .3 29.92 - - 50 -20.08
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Met_er 101836_With  CABLELOS Correqted CFR 47 FCC Margin CFR 47 FCC Margin
(MHZ) Reading Det EX_L1[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) — (dB(uVolts)) Class B QP Class B AV
43875 30.06 Qp 9.9 2 40.16 57.09 -16.93 - -

Qp - Quasi-Peak detector
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

LINE 2 RESULTS

| pgUl SUWON Lob AC Shield Room ] 2823 Feb 3 13:12:23

Conducted RFI Uoltage

98}

88

78

K

o
fin]

dBtulaltall

T e

\H‘ 4 W'W'T W Wﬂ"

15 8 38
Freguency (MHz)
Trace Markers
Range 2: Phase N .15 - 30MHz
Frequency Meter 101836 Wit CABLELos  Corrected Fgg%:;T Margin Fg(IZ:Fé’:‘;T Margin
Marker (MHz) Reading  Det | gy "\igg] S(dB) Reading 15 Class B (dB) 15 Class B (dB)
(dBuv) (dB(uVolts)) op A
13 171 44.08 Pk 10.1 2 54.38 64.91 -10.53 - -
14 .165 27.11 Av 10 1 37.21 - - 55.21 -18
15 .207 40.43 Pk 9.9 2 50.53 63.32 -12.79 - -
16 213 25.06 Av 9.8 2 35.06 - - 53.09 -18.03
17 333 34.18 Pk 9.8 2 44.18 59.38 -15.2 - -
18 339 22.62 Av 9.8 2 32.62 - - 49.23 -16.61
19 444 38.27 Pk 9.9 2 48.37 56.99 -8.62 - -
20 435 26.9 Av 9.9 2 37 - - 47.16 -10.16
21 2.934 29.51 Pk 9.8 .3 39.61 56 -16.39 - -
22 2.937 16.21 Av 9.8 3 26.31 - - 46 -19.69
23 11.418 35.16 Pk 10 3 45.46 60 -14.54 - -
24 11.418 22.69 Av 10 3 32.99 - - 50 -17.01
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency Meter 101836_With CABLELOs ~ cormected  CFRA7FCC . i, CFRATFCC W i
(MHZ) Reading Det EX_N[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) - (dB(uVolts)) Class B QP Class B AV
44325 33.77 Qp 9.9 2 43.87 57 -13.13 - -

Qp - Quasi-Peak detector
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REPORT NO: 4790716492-E4V1
FCC ID: ASLSMA145F

DATE: 2023-02-07

11.2. AC Power Line (USB A to C Cable)

LINE 1 RESULTS

JL SULON Lab AC Shield Room
186, T

2823 Feb & 14:49:56

=dl RFT Usltoge
No: 4798716492

LG

BE;

78

L1

(dB(ulalts)) Phase
(2] ]

=i

5 H i §

Frequency (MHz)

/ Earphone

128 U, 6@ Hz

-_:ll‘ .'é"“-u“""‘\‘ul‘"“d'ﬁ”‘FTW“’WWNFMW : AN
\WWW‘“’M\/\

78

Fa Vagaitode Lekal Range () FEWED Ref/ittn  Det/ing Hods

Sanp Fiz Vapa/fois  Lobel

Trace Markers
Range 1: Phase L1 .15 - 30MHz

. CFR 47 CFR 47
Frequency Meter 101836_Wit  -pg g g~ COrmected  poBART  Margin FCCPART  Margin
Marker MHz Reading Det h S(dB Reading 15 Cl B dB 15 Cl B dB
(MHz) (dBuV) EX_L1[dB] (dB) (dB(uVolts)) on” (dB) ass (dB)
1 153 40.52 Pk 9.8 1 50.42 65.84 -15.42 - -
2 153 26.35 Av 9.8 1 36.25 - - 55.84 -19.59
3 234 34.49 Pk 9.7 2 44.39 62.31 -17.92 - -
4 231 22.35 Av 9.7 2 32.25 - - 52.41 -20.16
5 .639 35.81 Pk 9.8 2 45.81 56 -10.19 - -
6 .636 25.41 Av 9.8 2 35.41 - - 46 -10.59
7 .699 35.38 Pk 9.8 2 45.38 56 -10.62 - -
8 .702 24.73 Av 9.8 2 34.73 - - 46 -11.27
9 8.004 36.01 Pk 9.8 3 46.11 60 -13.89 - -
10 8.043 24.65 Av 9.8 3 34.75 - - 50 -15.25
11 11.847 40.3 Pk 9.9 3 50.5 60 9.5 - -
12 11.847 30.03 Av 9.9 3 40.23 - - 50 -9.77
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency RMeé‘.e' 101836 With  CABLELOS Corr%‘?ted CARATFCC  ppargin  CERATFCC i
(MHz) eading Det EX LijdB] S(B) Reading PART 15 (dB) PART 15 (aB)
(dBuV) — (dB(uVolts)) Class B QP Class B AV
11.8478 35.05 Qp 9.9 3 45.25 60 -14.75 - -

Qp - Quasi-Peak detector
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REPORT NO: 4790716492-E4V1 DATE: 2023-02-07
FCC ID: ASLSMA145F

LINE 2 RESULTS

_ Ul SUWON Lab AC Shield Room 2823 Feb 6 14:49:56

188,
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. I‘-v:‘ll \ Wiy “.," MWWJ\J u\ M“\’"

= T e L]
Frequency (MHz

Fanga (¥12) B Faf/#iin  Dabirg fod ED] Fis  Toma/fode Lebel [ Fangs 71 AUV Faf/Riin  Dat/fug Hode Saver Fls Fepa/fode  Label

Trace Markers
Range 2: Phase N .15 - 30MHz

Frequency Meter 101836 Wit CABLELos  Corrected Fgg%:;T Margin Fg(IZ:Fé’:‘;T Margin
Marker (MHz) Fzggﬂ'\’/‘)g Pet L EX_N[dB] S(dB) ( dg?j\‘}:)rl‘g , 15ClassB (dB) 15 Class B (dB)
QP AV

13 159 40.6 Pk 9.8 1 50.5 65.52 -15.02 - -
14 159 25.31 Av 9.8 1 35.21 - - 55.52 -20.31
15 636 37.43 Pk 9.8 2 47.43 56 -8.57 - -
16 633 26.53 Av 9.8 2 36.53 - - 46 -9.47
17 .699 37.13 Pk 9.8 2 47.13 56 -8.87 - -
18 702 24.99 Av 9.8 2 34.99 - - 46 -11.01
19 3.648 33.37 Pk 9.7 3 43.37 56 -12.63 - -
20 3.642 18.11 Av 9.7 3 28.11 - - 46 -17.89
21 7.86 39.68 Pk 9.8 3 49.78 60 -10.22 - -
22 7.863 25.05 Av 9.8 3 35.15 - - 50 -14.85
23 12.018 44.06 Pk 10 3 54.36 60 -5.64 - -
24 12.024 30.12 Av 10 3 40.42 - - 50 -9.58

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz

Meter ) Corrected CFR 47 FCC . CFR 47 FCC .
F"(s,\cjl‘:_lezr;cy Reading Det 10;533[—d\'§5"]th CAE'(‘ dEB")OS Reading PART 15 M(z:%'” PART 15 M(zg?’)'”
(dBuV) - (dB(uVolts)) Class B QP Class B AV
.63675 34.42 Qp 9.8 .2 44.42 56 -11.58 - -
.63315 34.42 Qp 9.8 .2 44.42 56 -11.58 - -
.69825 32.37 Qp 9.8 .2 42.37 56 -13.63 - -
12.0188 36.94 Qp 10 3 47.24 60 -12.76 - -
12.0248 38.25 Qp 10 .3 48.55 60 -11.45 - -

Qp - Quasi-Peak detector

END OF TEST REPORT
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