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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-M625F/DS, SM-E625F/DS

SERIAL NUMBER: R38NB0O2PGTK (CONDUCTED);

R38NB0O2PGWB (RADIATED);

DATE TESTED: NOV 30, 2020 — JAN 05, 2021,

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:
%f/ /
Junwhan Lee Sungeun Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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DATE: JAN 11, 2021

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.
FCC CFR 47 Part 15.

NS

ANSI C63.10-2013.

KDB 558074 D01 15.247 Meas Guidance v05r02.

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

]

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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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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. DECISION RULES

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.

4.4. 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 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: JAN 11, 2021

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 DSS (BT) operational mode.

This report covers the Samsung models SM-M625F/DS and SM-E625F/DS.
These models are identical in hardware except SM-E625F/DS has other Software name.
With some pre-scan, model SM-M625F/DS was set for final test.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mod Power Output Power | Output Power
ode
[MHZz] Mode [dBm] [mW]
_ Average 16.834 48.239
Basic GFSK
Peak 17.179 52.228
) Average 10.658 11.636
2 402 - 2 480 Enhanced Pi/4-DPSK
Peak 13.221 20.994
Average 10.668 11.663
Enhanced 8PSK

Peak 13.671 23.286

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 antenna, with a maximum gain of -5.50 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 X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance.
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DATE: JAN 11, 2021

5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Charger SAMSUNG EP-TA800 R37MAVSOLC7DK3 N/A
Data Cable SAMSUNG EP-DA705BBE N/A N/A
Earphone SAMSUNG EHS61ASFBE N/A N/A

/O CABLE

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 continuously communicating to the Bluetooth tester during the tests.
Test software enable BT communications.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT | Comb&nerl

| Bluetooth Tester |

|

—_—
AN - =

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

pee 4

AC Main

| Bluetooth Tester |
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6. 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, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-02-21
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
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
Directional Antenna Cobham FPA3-0.8-6.0R/1329 110367-0003 N/A
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 Keysight N9030B MY57143717 01-20-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-05-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-05-21
Awverage Power Sensor Agilent / HP U2000 MY54270007 08-05-21
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-05-21
Power Splitter MINI-CIRCUITS WA1534 UL001 02-05-21
Attenuator PASTERNACK PE7087-10 A001 08-03-21
Attenuator PASTERNACK PE7087-10 A008 08-03-21
Attenuator PASTERNACK PE7004-10 2 08-04-21
EMI Test Receive, 40 GHz R&S ESU40 100439 08-03-21
EMI Test Receiwve, 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
Termination WEINSCHEL M1406A TO1 08-05-21
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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7. TEST RESULTS SUMMARY

FCC Part " . Test
. Test Description Test Limit " Test Result
Section Condition

Band Edge / Conducted

2.1051, 15.247 (d) : . -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass
Hopping frequency > two-thirds of
15.247 1 . . P
5 @) separation the 20 dB bandwidth| Conducted ass
More than 15 non-
15.247 (a)(1)(iii) |Number of Hopping channels overlapping Pass
channels
15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I__|n(_e conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 |Radiated Spurious Emission < 54dBuv/m Radiated Pass
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8. MEASUREMENT METHODS

20dB BW : ANSI C63.10, Section 6.9.2
99% BW : ANSI C63.10, Section 6.9.3

HOPPING FREQUENCY SEPARATION : ANSI C63.10, Section 7.8.2

NUMBER OF HOPPING CHANNELS : ANSI C63.10, Section 7.8.3

AVERAGE TIME OF OCCUPANCY : ANSI C63.10, Section 7.8.4

OUTPUT POWER : ANSI C63.10, Section 7.8.5.

Out-of-band EMISSIONS (Conducted) : ANSI C63.10, Section 7.8.6, 7.8.8

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: ANSI C63.10, Section 6.

Out-of-band EMISSIONS IN RESTRICTED BANDS : ANSI C63.10, Section 6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mod On time | Period | Duty Cycle Duty Cycle 1/T Minimum VBW
ode
[msec] [msec] [%] Correction Factor[dB] [kHz]
2 400 ~ 2 483.5 MHz Band
Bluetooth 2.883 3.750 76.88 1.14 0.35
—ﬁ Keysight Spectrum Analyzer - Swept SA @\E‘l&l
RL [ RF [s00 bDC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 01:29:24 PM Dec 02, 2020
‘ #Avg Type: RMS TRACE 3456
PNO: Fast —»— 1rig: RF Burst TYPE|WAAAAAAAR
IFGain:Low Atten: 40 dB DET|P
10 dBidiv. Ref 30.00 dBm
Log
200
10.0
0.00
-10.0
200
300
-40.0
-50.0
-B0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 50 MHz Sweep 16.00 ms (20001 pts)
[WmoodTRelsc] x| ¥ | FUNCTION ] FURCTONwIDH FUNCTION VALUE -
1 N t 3.750 ms 16.75 dBm
2 A1 t (A) 2.883 ms (A) -0.15dB
3 A1 t (4) 3.760 ms (A) -0.29 dB
4
5
6
7
8
9
10
11 <
‘ r
IMSG STATUS
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9.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

20 dB 99%
Frequency . X
Channel Bandwidth Bandwidth
[MHz]
[kHz] [kHz]
0 2 402 1045.0 8954
39 2 441 1044.0 894.8
78 2 480 1044.0 8954
Worst 1045.0 895.4

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

20 dB 99%
Frequency . :
Channel Bandwidth Bandwidth
[MHz]
[kHz] [kHz]
0 2 402 1304.0 1164.5
39 2 441 1308.0 1164.3
78 2 480 1309.0 11921
Worst 1309.0 1192.1
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9.2.3. Bandwidth Plot

GESK

—
F Keysigh Spectrum Anahyzer - Occupied BW
L E e T CoR

<». Trig: FreeRun

Center Freq: 2402000000 GHz
AvglHold: 1001100

=y
06:45-10 PMDec 18, 2030
Radio Std: None

=
07:09:34 PM Dec 18,2020
Radio Std: None

p—
Weysight Spectnum Anedyzer - Occupied BW

kL R S o ENSE INT e —
Centar Frag: 2.402000000 GHz

—»  Trig: FreeRun
Radio Device:BTS

sTaTus)

MIFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 dB
10 dBidiv Ref 30.00 dBm d 0 dBidiv Ref 30.00 dBm
Log oo
i
; Center 24026H2 © span3MHz
e v Sk SVEBW 300 kHz sswern 100 #Res BW 30 kHz FVBW 300 kHz #Sweep 100ms
Occupied Bandwidth Total Power 21.3 dBm Occupied Bandwidth Total Power 10.8 dBm
916.66 kHz 895.41 kHz
Transmit Freq Error 10.039 kHz OBW Power 99.00 % Transmit Freq Error 13.764 kHz OBW Power 99.00 %
x dB Bandwidth 1.045 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz xdB -20.00 dB

usc smaTus

20 dB bandwidth / 0 CHANNEL

99% bandwidth / 0 CHANNEL

F Keysight Spectrum Anafyzer - Occupied BW
AL R E A

WFGain:Low

Center Freq: 2 441000000 GHz
e Trig: FresRun Avg|Hold: 100/100
2Atten: 30 dB

T
064430 e 18,2020
Radio Std: None

Radio Device: BTS

[E==r3
07:09:24 PMDec 18,2020
Radia Std: None

epight Spectnum Anelyzes - Occupied BW
[ R

Centar Freq: 2441000000 GHz

s Trig: FreeRun

#Amen: 30 dB Radio Device: BTS

10d2idiv_ Ref 30.00 dBm
Log

Ref 30.00 dBm

0 dBldiv

Center 2.441 GHz Span 3 MHz.

Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 22.2 dBm
915.39 kHz
Transmit Freq Error 3.220 kHz OBW Power 99.00 %
x dB Bandwidth 1.044 MHz x dB -20.00 dB

sTanus)

#Res BW 30 kHz #VEBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.0 dBm
894.80 kHz
Transmit Freq Error 9.793 kHz OBW Power 99.00 %
x dB Bandwidth 1.013 MHz x dB -20.00 dB

s sTATUS

20 dB bandwidth / 39 CHANNEL

99% bandwidth / 39 CHANNEL

sTaTus)

quigilipem\mlmhﬂurﬂ(mpind:f =R me—muun-w ==
AL R S T_coRn " T GH & D8:45:33 PM Dex 18, 2020 kL F 5 R ENSEINT ALTGM ALT 07:08:13 PM Dec 18, 2020
‘ Center Freq: 2.480000000 GHz Radio Std: None Center Freq: 2.430000000 GHz Radio 5td: None
s Trig: FreeRi Avg|Hold: 1001100 s~ Trig: Free Run
MIFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 dB. Radio Device:BTS
10 dBidiv Ref 30.00 dBm d 0 dBidiv Ref 30.00 dBm
Log og
|

Center 2.48 GH. Span 3 MH Center 248GH2 © Span3MHz
4Res B 30 kg SVBW 300 kHz #Sweep 100 me #Res BIV 30 kHz FVBIW 300 kHz #Sweep 100ms

Occupied Bandwidth Total Power 21.8 dBm Occupied Bandwidth Total Power 11.4 dBm

919.77 kHz 895.41 kHz
Transmit Freq Error -5.983 kHz OBW Power 99.00 % Transmit Freq Error -1.129 kHz OBW Power 99.00 %
x dB Bandwidth 1.044 MHz xdB -20.00 dB x dB Bandwidth 8758kHz  xdB +20.00 dB

usc smaTus

20 dB bandwidth / 78 CHANNEL

99% bandwidth / 78 CHANNEL
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8PSK

F Keysight Spectrum Analyzer - Occupied BW

Center Freq: 2 402000000 GHz
e Trig: FresRun Avg|Hold: 100/100
#atten

WFGain:Low

[E=2=2

06:47:02 PMDe 18, 2020
Radio Std: Nene

: 30 dB Radio Device: BTS

[E=mr3
0:48:44 PM DeC 18,2020
Radia Std: None

epight Spectnum Anelyzes - Occupied BW
[ R

Centar Freq: 2402000000 GHz

s Trig: FreeRun

#Amen: 30 dB Radio Device: BTS

10d2idiv_ Ref 30.00 dBm
Log

Ref 30.00 dBm

0 dBldiv

Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 16.6 dBm
1.1727 MHz
Transmit Freq Error 16.522 kHz OBW Power 99.00 %
x dB Bandwidth 1.304 MHz x dB -20.00 dB
usc: smamus

|
Center 2402GHz AR LA Atk Span 3 MHz
#Res BW 30 kHz #VEBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 5.75 dBm
1.1645 MHz
Transmit Freq Error 25.181 kHz OBW Power 99.00 %
x dB Bandwidth 1.276 MHz x dB -20.00 dB

s sTATUS

20 dB bandwidth / 0 CHANNEL

99% bandwidth / 0 CHANNEL

[ o T = R e Aeer Gt B =
RL P 5, T A N il GN AL 06:47-21 PMDec 18, 2000 RL [ 5 =R ENSE: INT) ALTGM ALIT! 06:48:34 PMDec 18, 2020
‘ Center Freq: 2.441000000 GHz Radio Std: None Center Freg: 2.441000000 GHz Radio 5td: None
s Trig: Free Run AvglHold: 1001100 . Trig: FreeRun
MIFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 dB Radio Device:BTS

10 dBidiv Ref 30.00 dBm d 0 dBidiv Ref 30.00 dBm
Log og ‘
Center 2.441 GH Span 3 MH Center 2.441 GHz Span 3 MHz
[enes BY 30 KHe. SVBW 300 kHz #Sweep 100 me #Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 17.2 dBm Occupied Bandwidth Total Power 6.38 dBm

1.1719 MHz 1.1643 MHz

Transmit Freq Error 9.634kHz  OBW Power 99.00 % Transmit Freq Error 3472kHz  OBW Power 99.00 %

x dB Bandwidth 1308MHz  xdB -20.00 dB x dB Bandwidth 1278MHz  xdB +20.00 dB
sc -

20 dB bandwidth / 39 CHANNEL

99% bandwidth / 39 CHANNEL

mewlmm-mmpnw
]

Center Freq: 2 480000000 GHz
e Trig: FresRun Avg|Hold: 100/100

064

[E=2=2

750 PMDec 18, 2020
Radio Std: Nene

[E=mr3
06:48:23 PM De 18,2020
Radia Std: None

epight Spectnum Anelyzes - Occupied BW
[ R

Centar Freq: 2480000000 GHz
ree Run

s Trig:F

MIFGain:Low #Atten: 30 dB Radio Device: BTS MFGain-Low #Anen: 30 dB Radio Device: BTS

1048y Ref 30.00 dBm odgidiv Ref 30.00 dBm
Log Log
[Center 2.48 GHz Span 3 MHz Center 248GHz T epan a MMz,
#Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.2 dBm Occupied Bandwidth Total Power 5.20 dBm

1.1723 MHz 1.1921 MHz

Transmit Freq Error 2.306 kHz OBW Power 99.00 % Transmit Freq Error 5.684 kHz OBW Power 99.00 %

x dB Bandwidth 1.309 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB
= sTanus, msc sTATUS,

20 dB bandwidth / 78 CHANNEL

99% bandwidth / 78 CHANNEL
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to VBW >= RBW. The sweep time is coupled.

RESULTS
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9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BE Keysight Spectrum Analyzer - Swept SA EE
RL RF [soe bc | | SENSE:INT] | ALIGN AUTO 05:31:05 PM Dec 22, 2020
#Avg Type: RMS TRACE 3456
PNO: Wide -»— T1rig: FreeRun Avg|Hold: 100/100 TYPE|M WA
IFGain:Low Atten: 40 dB DET|?
AMkr2 1.000 00 MHz
19 dBiciv Ref 30.00 dBm -0.093 dB
00
0o A
9
0.oo
-100
200
300
-40.0
500
600
Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms {20001 pts)
MSG STATUS

HOPPING FREQUENCY SEPARATION PLOT

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

—

BN Keysight Spectrum Analyzer - Swept SA = =l =T
RL RF [s0a oc | [ | SENSE:INT] | ALIGN AUTO | 05:31:57 PM Dec 22, 2020
TRACE 56

#Avg Type: RMS
Avg|Hold: 100100

PNO: Wide —»— 1rig: FreeRun

10 dBidiv
Log

200

o0

-10.0

200

-30.0

-40.0

#Res BW 300 kHz

MSG

IFGain:Low Atten: 40 dB
AMkr2 1.000 00 MHz
Ref 30.00 dBm 0.088 dB
A b BN
Center 2.441000 GHz Span 3.000 MHz
#VBW 300 kHz Sweep 2.667 ms (20001 pts)

STATUS

HOPPING FREQUENCY SEPARATION PLOT

Page 20 of 57

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: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

—
Keysigh Spoctium Analyeer— Swept SA. ) Neyaight Spectnum Anayce: - SneptSA.
AL [ £ [ SENSE:INT] WLIGH AUTO 05:30:35 PMDec 22, 2020 RL S0 DC SENSEINT] AGHAUTO |
#Avg Type: RMS TRace[1 3 5 6 I #Avg Type: RUIS
PNO:Fast ~»- Trig:FreeRun AvglHold: 1001100 velm PN Wide —+- Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 40 4B oet IFGainiLow Atten: 40 4B
10 dB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
i
200
20
Start 2.39000 GRz Stop 248000 GHz Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz

Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
-

100 MHZ Span_ 30MHz SPAN, SEGMENT 1 OF 3

—
Yeysai Soectrum Analyee~ St S5
AL | % w0 oc SENSE I AIGH AUTO

ez ight Speciium Anslyze: - Swept 54
Rl W 500 oc

Sensem gm0 | [
] i #Avg Type: RMS [ vg Type: RIS
PR Wide -»- Trig: FreeRun AvglHold: 1001100 NG Wide ~w- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 0B IFGain:Low Aten: 40 4B
10 dB/ciy Ref 30.00 dBm 10aesiv  Ref 30.00 dBm
Log Log
I
200
0.4
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 2.46000 GHz
4Res BIW 300 KHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
ves

30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

—
e
AL | % [si oc SENSE AT A6 ALTD

Keyaight Spectrum Analyze: - Swept S
Gl A s0@ o

St i a0
#Avg Type: RMS ] va Type: RS
WO Fhet -+ TrigFreeRun AvglHold: 1001100 NG Wide -»- Trig FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
(0 dBid Ref 30,00 dBm j0assy  Ref 30.00 dBm
Log fck
!
200
0.4
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.49000 GHz
#Res BIW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BI 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
o

100 MHZ Span_ 30MHz SPAN, SEGMENT 1 OF 3

[y pr——Ty Neyeight Spectrum Analyzer - SwiptSA.
AL | % [s0 0c SENSENT] 61 ATa AL W 1500 bC SEwSEIT AG at0_ |
#Avg Type: RMS Ty RMS
G de -+ Trig: FreeRun g o 100108 S w‘id, v Trig: FreeRun AvaiHod: 100100
IFGain:Low Atten: 40dB IFGain:Low Atten: 40 4B
10 dBsely Ref 30,00 dBm 10 ey Ref 30.00 dBm
Log Log
"
0
o0
Start 2.46000 GHz Stop 2.48200 GHz
Start 243000 GHz Stop 246000 GHz
#Res BW 300 kHz HVBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BIW 300 kHz #VBW 300 kHz Sweep 1.033 ms (20001 pts)
=

30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.380 32 0.122 0.4 -0.278
DH3 1.636 16 0.262 0.4 -0.138
DH5 2.883 12 0.346 0.4 -0.054
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.380 8 0.030 0.4 -0.370
DH3 1.636 4 0.065 0.4 -0.335
DH5 2.883 3 0.086 0.4 -0.314
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— —
Feysight Spectum Ansyzer - Swept A Keysight Spectrum Anlyzer - Smest 54
AL R [s10_0C RL % [500_0C

[ comeec_| [_coreee_| Sense ] [

G AT
#Avg Type: RMS

SensET ALIGN AUTO
] Trig Delay-58.2 us #Avg Type: RMS
PNO: Fast ~a—  Trig: RF Burst BNO: Wide - Trig: FreeRun
IF GainiLow Atten: 40 dB 1FGainLow Atten: 40 08
10 dBidiv Ref 30.00 dBm 10 didiv Ref 30.00 dBm
og og
100 -100
00 500
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
e e

PULSE WIDTH - DH1 NUMBER OF PULSES IN 3.16 SECOND

OBSERVATION PERIOD — DH1

—
Keyaight Spectum Anclycer - Swepl SA Keyaght Spectum Anclyzer - Swept e e
L Re_ [sia oc | comeec | SensEaNT ALGH AUTO AL B [sin bc | comeec | SensEnT ALTGH AITD 08:02:07 PM D¢ 18,2020

| Trig Delay-185.2 s #Avg Type: RMS. | #Avg Type: RMS Race] :
PNOrFast ——  Trig: RF Burst PNOWide —— Trig: FreeRun T
IFGainLow Atten: 40 dB IFGainLow Atten: 40 dB oerlP
IWD dBidiv Ref 30.00 dBm ‘10 dBidiv  Ref 30.00 dBm
og o
100 100
00 0.0
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)

PULSE WIDTH - DH3 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

Keyaight Spectrum Anlyzsr - Swept 34
AL w _ [s0n_0C | I T sensenm A

G AT
#Avg Type: RMS

e ALTah AUTO
| Trig Delay-431.2 s #Avg Type: RMS.
PNO: Fast ~a—  Trig: RF Burst PNO; Wide - Trig: FreeRun
I GainiL ow Atten: 40 dB IFGainLow Atten: 8008
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
og og
100 0.0
00 00
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.800 ms (20001 pts) Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
- s

PULSE WIDTH — DH5 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH5
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9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK Normal
DH1 0.386 32 0.123 0.4 -0.277
DH3 1.634 16 0.261 0.4 -0.139
DH5 2.884 12 0.346 0.4 -0.054
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK AFH
DH1 0.386 8 0.031 0.4 -0.369
DH3 1.634 4 0.065 0.4 -0.335
DH5 2.884 3 0.087 0.4 -0.313
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— —
Keysight Speckum Anshyzes - Swept SA Keysight Spectrum Ansiyzer - Swept 54 = \Q‘
AL % [sio oc | coReec | SENSEINT] ALTGN AUTO RL % [s0n bc | cormec | Sense InT] ALIGN AUTO 08:10:56 Ao
] Trig Delay-58.2 s #Avg Type: RMS #Avg Type: RMS 56
PNO: Fast —+—  Trig: RF Burst BNO Wide —»— Trig: FreeRun ™ Fw\ -
IF GainiLow Atten: 40 dB 1FGainLow Atten: 40 08 verlP
10 dBidiv Ref 30.00 dBm 10 didiv Ref 30.00 dBm
og og
100 -100
00 500
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
- - s

PULSE WIDTH - 3-DH1

NUMBER OF PULSES IN 3 16 SECOND
OBSERVATION PERIOD — 3-DH1

—
Xepught Specbum Andyeer - Sl SA I ws. =Tolas
AL e [sia oc | commc | senseanT ALIGH AITO o | comec | Sese an TG 98:10:38 Ph e

] Trig Delay-184.2 s #avg Type: RMS ] #hvg Type: RS
PN Fam e THig: RF Burst 7 Nide Trig: Free Run
IFGain: l!‘ Atten: 40 dB inLow Atten: 40 dB
10 dBidiv Ref 30.00 dBm 10 cBidiv Ref 30.00 dBm
og °g
10 100

£0.0 60.0

Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz

Res BW § MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts) [Res BW 300 KHz #VBW 300 kHz Sweep 3.160 s (20001 ptsy

PULSE WIDTH - 3-DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3-DH3

P m
¢ | comrec_| [ sevenm TG

e ALTah AUTO
] Trig Delay-4426 ps #Avg Type: AMS xAvg Type: RMS
PNO: Fast ~a—  Trig: RF Burst PNO; Wide - Trig: FreeRun
I GainiL ow Atten: 40 dB IEGainiLow Atten: 80 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
og og
100 0.0
00 00
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.800 ms (20001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
- s

PULSE WIDTH — 3-DH5

NUMBER OF PULSES IN 3 16 SECOND
OBSERVATION PERIOD - 3-DH5
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REPORT NO: 4789739083-E5V2
FCC ID: ASLSMM625F

DATE: JAN 11, 2021

9.6. PEAK OUTPUT POWER

LIMITS

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a

value greater than the 20 dB bandwidth of the EUT.

RESULTS

9.6.1. BASIC DATA RATE GFSK MODULATION

Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dBm]
0 2 402 16.233 21.000 -4.767
39 2 441 17.179 21.000 -3.821
78 2 480 16.485 21.000 -4.515
Worst 17.179 21.000 -3.821
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dBm]
0 2 402 12.578 21.000 -8.422
39 2 441 13.221 21.000 -7.779
78 2 480 12.324 21.000 -8.676
Worst 13.221 21.000 -7.779
9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dBm]
0 2 402 12.998 21.000 -8.002
39 2 441 13.671 21.000 -7.329
78 2 480 12.792 21.000 -8.208
Worst 13.671 21.000 -7.329
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9.6.4. OUTPUT POWER PLOTS

—
Reysight Spectrum Analyzer - Suept SA [E==jr=n—~ ‘Weysight Spectrum Anslyzes - Swept S [
AL [ [s0Q DC CORFEC I sense.nT] ALIGH AUTD | 01:51:46 PM Dec 0B, 2020 RL A S0 DC_| CORREC SENSE:INT, ALIGN AUTO 01:54:44 PM Dec 08, 2020

] #avg Type: RMS TRACE[T 3 15 6 #Avg Type: RMS TRACE BT
PHO-Fast -+~ Trig: FreeRun Avg|Hold: 1001100 vrElM TR Tast —»- Trig: FreeRun AvglHold: 100100 o -
IFGain:Low Atten: 40 dB b IFGain:Low Anen: 40 dB oe
Mkr1 2.401 981 5 GHz Mkr1 2.402 113 0 GHz
o ona 15
jodEidly_ Ref 30.00 dBm 16.233 dBm j0geii _ Ref 30.00 dBm 2.578 dB
og og

Center 2.402000 GHz

Span 10.00 MHz Center 2.402000 GHz

Span 10.00 MHz

s

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BIW 3.0 MHz #VBW 50 MHz Sweep 1,333 ms (20001 pts)
™3 srarus
GFSK, 0 CHANNEL Pi/4-DPSK, 0 CHANNEL
ey egight Specinum ARUYEe - SweptSh
AL W [sv@ oo | comec | sewsen Ao A | AL A Tsio b | comec SuerT Aicn ams s
‘ #AVg Type: RMS g Type: RMS
PHO: Fast ++- T FreeRun AvglHold: 100/100 T - Trig: FresRun AvaiHold: 100100
IFGain:Low Anen: 40 dB IFGain:Low Atten: 40 dB
Mkr1 2.441 016 0 GHz Mkr1 2.44
10 dBldiy  Ref 30.00 dBm 17.179 dBm 10dBidiv  Ref 30.00 dBm
Lod Log
0o
| o0
T
Y
0
;
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #ies BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

usa

srams

sarus

GFSK,

Pi/4-DPSK, 39 CHANNEL

Feysight Specirum Anshyasr - Swest 54

39 CHANNEL

—
Wepsight Spectium Anslyaes - Swept S4
RL A

(=<
020

oC | comsc SEusET AL1Gn 410 [T

[ [s CORREC | ALIGN AUTD )
] #Avg Type: RMS #Avg Type: RMS 56
PRO-Fast -+~ Trig: FreeRun Avg[Hold: 100100 PR Fast —»- Trigi FreeRun AvglHold: 1001100 4
IFGain:Low Atten: 40 dB IFGain:Low Anen: 40 dB
019 5 Mkr1 2.479
10 B/l Ref 30.00 dBm 16.485 dBm 10deid Ref 30.00 dBm 1
Log Log
0.0]
. a0
"
0
"
r
. i
Center 2.480000 GHz Span 10.00 MHz
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz 4VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
= s
s srans

GFSK, 78 CHANNEL

Pi/4-DPSK, 78 CHANNEL
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—
Keysight Spectrum Anslyzer - Swept S Keysight Spectrumn Analyzes - Swept Siv =S
A W [s0a or | comeeC [ seuse iGN AUTD o AL A [son bc [ comec SewsenT aicn o 015528 PhDec 05,2020
#Avg Type: RMS Avg Type: RMS T Tr
NG Fast v~ Trig: FreeRun Avg|Hold: 100100 PO Fast —»— Trig: FresRun AvglHold: 100/100 i
IFGainLow Aen: 40 dB |FGalnLow Atten: 40 48
Mkr1 2.401 971 0 GHz Mkr1 2.440 898 0 GHz
Jodeiei Ref 30.00 dBm 12.998 dBm {odeidi Ref 30.00 dBm 13.671 dBm
og
00|
. a0
Center 2.441000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
‘‘‘‘‘ = sarus
8PSK, 0 CHANNEL 8PSK, 39 CHANNEL
—
g SpeCLT Aeakaer - SweptSA TS e
RL RF 500 DC CORREC. SENSE:INT| ALTGN AUTO. ©1:55:41 PMDec 08, 2020
‘ #Avg Type:RMS RACE | 3456
WO Fust > Trig: FreeRun AvglHolé: 100100 e
IFGalnLow Atten: 40 48

Mkr1 2.479 GHz

10 deldiv  Ref 30.00 dBm
Log

o | \

Span 10.00 MHz

Center 2.480000 GHz
#Res BW 3.0 MHz #FVBW 50 MHz Sweep 1.333 ms (20001 pts)

usc

8PSK, 78 CHANNEL
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9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for

direct reading of power.

RESULTS

9.7.1. BASIC DATA RATE GFSK MODULATION

Frequency AV power AV power
Channel
[MHZz] [dBm] [mW]
0 2 402 15.739 37.489
39 2 441 16.834 48.239
78 2 480 16.176 41.457
9.7.2.ENHANCED DATA RATE PI/4-DQPSK MODULATION
Frequency AV power AV power
Channel
[MHz] [dBm] [mW]
0 2 402 9.877 9.721
39 2 441 10.658 11.636
78 2 480 9.801 9.553

9.7.3.ENHANCED DATA RATE 8PSK MODULATION

Frequency AV power AV power
Channel
[MHz] [dBm] [mW]
0 2 402 9.736 9.410
39 2 441 10.668 11.663
78 2 480 9.673 9.276
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9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The band-edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
ww»mmaw-v 5'-!!’13“ o |l Kieyaght Spectrum Anslyzer - Swept 54
o 0C | comRRec | SENSE:INT] ATGN AUTO 07:35:13 PMDe 18, 2020 RL 5 0 ALIGN AUTO
“#Avg Type: RMS RACE]T - 3 SAvg Type: RMS
PROTge -+ T FresRun AvglHold: 1001100 | st e~ Trig: FreeRun
IFGelnLow oeTl IFGaIn low Atten: 40 4B
Mkr1 2,399 735 5 GHz
10 ¢B/aiv  Ref 30.00 dBm -39.596 dBm 05y Ref 30.00 dBm
Log Log -
O
T
1o E W‘ 2 s tapa’
i
; Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 973.3 ms (40001 pts)
i, ¢ I L R O . a1 . S
L 1 N 1 2.402 4 GHz 156.50 dBm
2 N 1 26,192 3 GHz -31.99 dBm
’ :
L]
L]
"y 5
8
9
Center 2400000 GHz Span 10.00 MHz 12
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) .
Kmﬂk:ﬂ-umand,-m SepSh o |63l Koyt Sy Ay - et 4
S0 oc | coreec | SEnsE T TGN AUTO 07:18:25 PMDec 18,2030 RL 1
“HAvg Type: RMS mce[ -5 s | tAvu Type: RMS
PNO Wide —»- Trig: FreeRun Avg|Hold: 1001100 r WO Faw ~+- Trig: FreeRun
FGaint ow Atten: 40 4B e o Low Atten: 40 dB
MKr1 2.441 007 75 GHz M
10 dEralv Ref 30.00 dBm 16.314 dBm 0dei@y_ Ref 30.00 dBm
Log Log o
' 4
1.00 7 .
.
180
i
" Start 30 MHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. ey ) 15 "V O -
2,440 8 GHz 15.80 dBm
- N l EE‘WTEGHI -32.34dBm
il 3
4
&
o ¢
8
9
Center 2.441000 GHz Span 5.000 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) ‘.
quwsw:nmmﬂwm ) -5 | wwmw Swept S
s10 oc | comeec | ‘SENSE:INT] ALIGN AUTO 07:34:00 PMDex 18,2020 i
“#Avg Type: RMS e ] tAvu Type: RMS
PRO Wide —— Trig: FreeRun Avg|Hold: 1001100 i | PROFast -+ Trig: FreeRun
IFGain:Low Atten: 40 dB oET| IFGain: ow Atten: 40 dB
Mkr1 2,484 940 0 GHz M
10dB/dv  Ref 30.00 dBm -38.436 dBm 04Bi@y Ref 30,00 dBm
Log Log =
a
x0,
100 ‘
- |-
100 P it
" Start 30 MHz Stop 26.50 GHz
[#Res B 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. A I s S— I ] A5 7 S -
- 2.480 § GHz 15.60 dBm
- N I 26.204 9 GHz -31.60 dBm
3
4
&
o ¢
8
9
Center 2.483500 GHz Span 10.00 MHz 1?
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) :
e sc mans

78 CHANNEL BANDEDGE

Page 34 of 57

FORM ID: FCC_15C(04)

UL Korea, Ltd. Suwon Laboratory

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.
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Kepight Spectrum Ansyze: - Sept 54 Keaight Spectrum Anshyzer - Swept SA
RL Rr_ [sio oc | comeer | EEES TG ATD AL % sao oc | comec | | seueem T A G 0
] g Type: RMS I EAvg Type: RMIS
NG Wide —+— Trig: FresRun Avg|Hold: 100/100 PHO-Wide —— Trig: FresRun AvglHold: 100/100
IFGaino Atten: 40 6B IFGaintow Atten: 40 dB
10 ¢E/div - Ref 30,00 dBm lodRidiv - Ref 30.00 dBm
Log Leg
100 100
i
9 o ¢
Center 2.400000 GHz Span 10.00 MHz [Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pis)
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
n-pw»m--nunn T o | et Keysight Spectrum Anslyzes - Swept Sk Lol
®_ [se oc | commec | ‘SENSE:INT] ALTGN AT 07:20:35 PMDEe 18,2020 RL S S ALTGN AT 07:50:57 PMDec 18, 2020
| #Avg Type: RMS ML\ 3456 | #Avg Type: RMS Thact] 56
TROWids Trig: Free Run AvglHold: 1001100 it N Faw - Trig: FreeRun ey
..... Atten: 40 dB o] IFGain:Low Atten: 40 4B il
Mkr1 2,399 705 0 GHz )
10e/cly_ Ref 30.00 dBm -39.877 dBm ) 4eidi Ref 30.00 dBm
] 58
pali] u>
100 I
. -y
10.0
; Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
Do . mmn-_— [ FUNCTION [ FusCToNwioTH]__FuNcTionwae |
24017 GHz 9924 dBm
-3 N l 26.101 8 GHz <3163 dBm
4
6
BO.0 &
H
8
9
Center 2.400000 GHz Span 10.00 MHz 1?
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) «
= - wsa manis
ﬂ-pxw»mmnndnu s-evlm o |l wmmm e
o oc | comec | SENSE:INT] TGN AT 07:19:50 PMDee 18,2020 ,
] “#Avg Type: RMS rcel S5 ¢ ] uw Type: RMS
NO Wide —— Trig: FreeRun Avg|Hold: 100/100 e PHO:Fast s Trig: FreeRun
IFGain:Low Atten: 40 dB DET| IFGain-dLow Anen: 40 dB
Mkr1 2.441 011 25 GHz M
10 ¢Brdiv Ref 30.00 dBm 10.272 dBm 05y Ref 30,00 dBm
Log Log
00
)
4
10.0 -
10
Start 30 MHz Stop 26.50 GHz
! #Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. L o S— T Fncron T Fscrowworl Fucronawe B
1 9.72 dBm
|72/ N l 25.295 ! GH: -32.23 dBm
y :
6
o H
8
9
Center 2441000 GHz Span 5.000 MHz 9
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) ‘.
= s s stans
Vepight Spectum fnayee - Swepl A ===z P Ay
RL ke [s00 oc | coreec | T Aten ATe 07:12:57 PMDec 18,2030 1
| #Avg Type: RMS Race] S5 | uvu Type: RMS
PNO Wide —»- Trig: FreeRun Avg|Hold: 1001100 r WO Faw ~+- Trig: FreeRun
FGaitom Atten: 40 4B e o Low Atten: 40 dB
Mkr1 2,483 773 0 GHz Mkr2
10 dEralv Ref 30.00 dBm -39.842 dBm 0 dei@y_ Ref 30.00 dBm
Log Log
oo
1o ¢
10
10
Start 30 MHz Stop 26.50 GHz
! #Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. L] O e R | T Fncron T Fscrowworl Fucronawe B
" 1 N 1 2479 8 GHz 864 dBm
2l N 1 254730 GHz -31.39 dBm
’ :
&
o H
8
9
Center 2483500 GHz Span 10.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) ‘.
= —— s stans
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Kepight Spectrum Ansyze: - Sept 54 Keaight Spectrum Anshyzer - Swept SA
RL Rr_ [sio oc | comeer | EEES TG ATD AL % [sinoc | comec | SNCENTT ALTGN ALTO
] g Type: RMS I EAvg Type: RMIS
NG Wide —+— Trig: FresRun Avg|Hold: 100/100 PHO-Wide —— Trig: FresRun AvglHold: 100/100
IFGaino Atten: 40 6B IFGaintow Atten: 40 dB
10 ¢E/div - Ref 30,00 dBm lodRidiv - Ref 30.00 dBm
Log Log
100 100
i
¢ o ¢
Center 2.400000 GHz Span 10.00 MHz [Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pis)
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FCC ID: ASLSMM625F

10. RADIATED TEST RESULTS
LIMITS
FCC 815.205 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.

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 §15.209 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 1GHz
and 150 cm for above 1GHz. 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.(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.)

For band edge 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 1/T (on time) for average
measurement.

GFSK =1/T =1/0.002883S = 347Hz.

The minimum VBW was 347Hz, but test receiver(ESU40) couldn’t set value 347Hz. Due to this
reason, testing VBW was set to 500Hz(Worst cases).

The spectrum from 1GHz 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: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (0 CHANNEL)

HORIZONTAL RESULT

UL SUWON Lok Chamber 2 2820 Dec | 16:57:22
125
Restricted Bondedge
s Project Number:4789739083
! Client:Samsung
Config:EUT / AC Adopter / Earphane
- Mode:BT_GFSK_BE H_2482
19 Tested by:22043 f ‘
I
o= i
3 \ |
85
S |
N
5 5
2 7
=
3 65
B
@
S >
sel. Average Limit C(dBull/m) 2 ‘ ) \
45 & ,(\l i
s i et et b At e b ms Bt Byt AT Lo
35
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) B/ VB Ref/Attn  Dst/Avg Mode Suep Pts #5we/ftods Fosition | Renge (B REU/UB Ref/Attn  Dst/fvg ods Susep Fte #Sups/lods  Fosition
112:312.415 MC-6B)/M  112/5  PEAK/LogPur-Video ~msec(Auto) BBBI  MAKH 163 degs { 2:2.31-2.415 NC-6B)/508  112/5  PEAK/Ualt fivg BB457s/RBU 8091 I/IRIT 163 dege 227
Trace Markers
Meter Corrected
Frequency C Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker @) Fz;_;gc)g Det 3117_00168724 10dB_ATT[dB] ggislu/n"g‘ dBuvim) @B aBuvim) @8) (Degs) o Polarity
1 *2.39 42.12 Pk 31.9 -20.3 53.72 - - 74 -20.28 163 227 H
2 *2.37329 44.37 Pk 31.9 -20.4 55.87 - - 74 -18.13 163 227 H
3 *2.39 30.94 VALT 31.9 -20.3 42.54 54 -11.46 - - 163 227 H
4 *2.38699 31.1 VALT 31.9 -20.3 42.7 54 -11.3 - - 163 227 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

VERTICAL RESULT

12:UL SUWON Lok Chamber 2 2828 Dec ! 17:12:13
Restricted Bondedge
s Project Number:4789739883
Client:Samsung
Config:EUT / AC Adopter / Earphane
- Mode:BT_GFSK_BE_U_2482
19 Tested by:22943
95
I
T ss il
o 8 ‘ I
+ ‘ “
C
5 I
~ |
£ , |
3 |
> = |
g © ' \
e |
55 Avercage Eimit (dBul/m) 2 i |
" L ) ™ Py f § "
LT e B A AP AR bAoA b
45 43
B
3 =
2.31 18.5MHz/ 2.415
Frequency (GHz)
Ronge (GHz) B/ VB Ref/Attn  Dst/Avg Mods Susep Pte #5ws/ods Fosition | Renge (B RB/UB Ref/Attn  Dst/fvg ods Sussp Pte #Sups/iods  Fosition
a BdB)/3M 1 L7 ] 0o, Pk 86 deg
Trace Markers
Meter Corrected - - -
Marker F’fg"‘_‘ez';cy F:;;gc)g Det 3117_00168724 10dB_ATT[dB] (I;{;:\d/\/r:?‘) AV(Z[:S\?#;”" "’:3’5)‘" Ts;t\b‘:;l PK(';';;QI" /?g:gusl)h *:sg;\l Polarity
1 *2.39 40.36 Pk 31.9 -20.3 51.96 74 -22.04 206 360 \
2 * 2.35939 44.12 Pk 31.8 -20.4 55.52 - - 74 -18.48 206 360 \
3 *2.39 30.61 VALT 31.9 -20.3 42.21 54 -11.79 - - 206 360 \
4 *2.38773 30.85 VALT 31.9 -20.2 42.55 54 -11.45 206 360 \

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

12:UL SUWON Lab Chamber 2 2828 Dec ! 17:24:19
Restricted Bondedge
s Project Number:4789739883
Client:Samsun:
- Config:EUT / AC Adopter / Earphane
- /\ Mode:BT_GFSK_BE_H_2480
19 Tested by:22943
) |
E ‘ !
T 85
o
N
% 5
2 7
2 ‘
~ = /
3 6 |
3
— ] s/
55 | -
- s
U S | B oot s . N e g et AN A S A N AL
3|:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Renge (GHz) B/ B Raf/Attn  Det/Avy fode Sueep Pte  #5wpo/Mode Facition | Ronge (BHZ) RBM/UB Ref/Attn  Det/Avg fode Suezp Pte  #wps/Mode FPosition
112:46-2.563 HC-BB)/IM  112/5  PEAK/LogPur-Video Tomsec(Autc) BEBT  HAW 164 degs | 2:2.46-2.563 M-68)/588  112/5  PEAK/Ualt fivg B0d56s/REU 8081 1/IRIT 164 dege 168
Trace Markers
Meter Corrected ; - )
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker o) R(;;SC)Q Det 3117_00168724 10dB_ATTdB] (Ig;:\d/\/r:ng) @uovim) @8 @Buvim) 8 (degs) s Polarity
1 *2.48351 40.95 Pk 32 -20.2 52.75 - - 74 -21.25 164 168 H
2 2.54317 44.2 Pk 32.1 -20.2 56.1 - - 74 -17.9 164 168 H
3 *2.48351 31.55 VALIT 32 -20.2 43.35 54 -10.65 - - 164 168 H
4 *2.48413 31.71 VALIT 32 -20.2 43.51 54 -10.49 - - 164 168 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

VERTICAL RESULT

12:UL SUWON Lab Chamber 2 2820 Dec | 17:42:54
Restricted Bondedge
s Project Number:4789739883
Client:Samsung
Config:EUT / AC Adopter / Earphane
- Mode:BT_GFSK_BE_U_2480
19 Tested by:22943
95
i
3 85 / 1
e ‘ ‘
§ \
[
> 75 \‘
: L
~ ‘
3 65 \t |
¢ |
el
- | || Average Limit (dBuU/m) E
5 PR AT Y |
bt i
45 #
@
3 =
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Renge (GHz) B/ B Raf/Attn  Det/Avy fode Suesp Pte  #5wpo/Mode Facition | Range (BHZ) RBM/UB Ref/Attn  Det/hvg fode Suezp Pte  #owps/fode  FPosition
5% BB)/M 11 L2gPur-U o o 85 deg
Trace Markers
Meter Corrected ; - )
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker o) R(de;gc)g Det 3117_00168724 10dB_ATT[dB] g;:\d/w/r:ng) @bovim) @8 @Buvim) 8 (degs) s Polarity
1 *2.48351 41.49 Pk 32 -20.2 53.29 - - 74 -20.71 205 388 \
2 2.53608 44.23 Pk 32.1 -20.1 56.23 - - 74 -17.77 205 388 \
3 *2.48351 31.55 VALT 32 -20.2 43.35 54 -10.65 - - 205 388 \
4 *2.48418 31.51 VALT 32 -20.2 43.31 54 -10.69 - - 205 388 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

HARMONICS AND SPURIOUS EMISSIONS
0 CHANNEL RESULTS

HEUL SUWON Lak Choamber 2 2028 Dec ! 21:B88:46
Rodiated Emissions 3-Meters
Project Number 4789739683
188 Client :Sansun
Config:EUT / AC Adopter / Eorphone
Mode :BT_GFSK_HARM_24@2
98 Tested by:22343
80
K
Tt 7@
o
N
C
£ 60
~ fug Limit (dBuU/m)
<
3 59 "
@
s I attit] =
40 i
- 1
o~
39
20
1 18 18
Frequency (GHz)
Ronga (GHD) REU/ED Raf/attn  Dat/ivg Foda Ptc we/fods  Facition | Rengo (B2 RO/ Ref /ittn  Dot/hug fads Pio  Fowpe/Mode  Focition
3 MCGd/ 112/10 FERK/Logr-y el A 0-3degs| 3:3-16 HC-BcB)/30k  BT/D PERK/LogPur-Uices futo 16k WAk 2360 15
HBUL SUWON Lok Chomber 2 2028 Dec ! 21:B88:46
Radiated Emissions 3-Meters
Project Number 4789733083
108 Clisnt :Sansun
Config:EUT / AC Adopter / Eorphane
Mode :BT_GFSK_HARM_24@2
98 Tested by:22343
80
3 7p
o
C
§
2 60
T Avg Limit (dBulU/m)
N
3 50
Z
5
49 4 a
2 o
&
38
208
1 18 18
Frequency (GHz)
Fonge (G I Rel/Attn  Dat/ivg Fode Sop Fie S/t Fasilion | Renge (61 R Ref /At Dat/hvg Fods Sueep Pie  Foupe/tode Fosition |
Radiated Emissions
Meter Corrected . . . . .
Frequency . ; Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) F:deggl\r))g Det 3117_00168724 3GHz_HP[dB] (sgiell/?% (dBuV/m) (dB) (dBuv/m) (d8) (Degs) (cm) Polarity
*4.8054 34.88 PKFH 34.1 -27.7 41.28 - - 74 -32.72 0 100 H
*4.80282 35.1 PKFH 34.1 -27.7 415 - - 74 -32.5 0 100 \
7.20747 33.69 PKFH 36.2 -24.9 44.99 - - 74 -29.01 0 100 H
7.20536 34.34 PKFH 36.2 -25 45.54 - - 74 -28.46 0 100 \
9.60993 31.06 PKFH 37 -20.8 47.26 - - 74 -26.74 0 100 H
9.60819 31.93 PKFH 37 -20.8 48.13 - - 74 -25.87 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

39 CHANNEL RESULTS

HBUL SUWON Lok Chomber 2 2020 Dec ! 28:49:51
Radiated Emissions 3-Meters
Project Number 4789733083
1eg Client:Sansung
Config:EUT / AC Adopter / Eorphane
Mode :BT_GFSK_HARM_2441
98 Tested by:22343
80
o
t 78
o
il
C
2 eg
~ Avg Limit (dBulU/m)
3 59
5 ]
2 "
Z O
4B S
|
" T
3B
208
1 18 18
Frequency (GHz)
Ronga (G2) BB Raf/alln  Dal/ Ple  #we/fods  Posilion | Renge (612 RBU/U Ref /attn  Dat/hug fods
& VCBE) /T 11201D FERK > Bonl MiH 0-380dege| 3:318 HC6cB)/30k  E7/D  PERK/LogPur-Uices
H@UL SUWON Lak Chomber 2 2020 Dec ! 208:49:51
Rodiated Emissions 3-Meters
Project Number 4789733883
[EL Clisnt : Samsung
Config:EUT / AC Adopter / Eorphone
Mode :BT_GFSK_HARM_2441
96 Tested by:22343
80
5 7o
2
1]
= 69
2 Avg Limit (dBuU/m)
N
3 59
z
48 4 g
2 o
o
308
20
1 14 18
Frequency (GHz)
Fonge (61> /B Rel/Aiin  Det/ivg Fode Sump Fre  $wpe/fols  Fasilion | Fenge (61 R Ref/Atin  Det/ug fods Suep Fis  Foups/tode Fosition |
Radiated Emissions
Meter Corrected . . . . .
Frequency . ; Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) F:deggl\r))g Det 3117_00168724 3GHz_HP[dB] (sgiell/?% (dBuV/m) (dB) (dBuv/m) (d8) (Degs) (cm) Polarity
*4.88138 35.3 PKFH 34.1 -27.5 41.9 - - 74 -32.1 0 100 H
*4.88101 35.51 PKFH 34.1 -27.6 42.01 - - 74 -31.99 0 100 \
*7.32426 33.79 PKFH 36.1 -24.5 45.39 - - 74 -28.61 0 100 H
*7.32281 33.55 PKFH 36.1 -24.6 45.05 - - 74 -28.95 0 100 \
9.76215 30.83 PKFH 37.2 -20.5 47.53 - - 74 -26.47 0 100 H
9.7621 31.16 PKFH 37.2 -20.5 47.86 - - 74 -26.14 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

78 CHANNEL RESULTS

UL SUWON Lok Choamber 2 2828 Dec ! 28:31:55
Radiated Emissions 3-Meters

Project Number: 4789739883
1eg Client:Sansung

Conflig:EUT / AC Adopter / Ecrphons
Mode :5T_GFSK_HARM_2468

98 Tested by:22343
86
T
T 76
5
i
C
£ 66
- fug Limit (dBuU/m)
3 5@
3 o
3
b 4t M 3
3B
20
[ 8 s
Frequency (GHz)
Roge Gy WA Rar/atn DU Fie T ol orition | Rege (0 FOVBI _ Rein  Det/ivg e
B [ VPR e » B N oo 3508 WCE/We ST PEAKILegPor-ideo
|1 gUL_SULON Lab Chamber 2 2820 Dec | 28:31:59
Rodiated Emissions 3-Meters
Project Number:4785739883
[EL Tl ont : Saneung
Conf ig:EUT / AC Adopter / Earphone
Mode :BT_GFSK_HARM_2488
96 Tested by:22343
86
8 78
7
]
> 6B
2 Avg Limit (dBuU/m)
3
2 5@
K
4B 4 g
> e
=
3@
20
[ [z} s
Frequency (GHz)
Range () R/ VBl Ref/ALtn  Det/Avg Fode ) Pts  #oups/Mok  Position | Renge (61 Bl B Ref/Atin  Det/Avg Mode ) Pts  Foups/lode Position |
Radiated Emissions
Frequency R’:aeé?r: Det 3117 00168724 3GHz_HP[dB] %g;(:fd Avg Limit Margin Peak Limit Margin Azimuth Height Polarit
(GHz) gu_Buwg . ! dBuwrﬁ (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Yy
* 4.96053 35.82 PKFH 34.1 -26.8 43.12 - - 74 -30.88 0 100 H
*4.9613 34.49 PKFH 34.1 -26.8 41.79 - - 74 -32.21 0 100 \4
*7.44117 33.52 PKFH 36 -23.6 45.92 - - 74 -28.08 0 100 H
* 7.44135 33.44 PKFH 36 -235 45.94 - - 74 -28.06 0 100 v
9.91833 30.26 PKFH 37.4 -20.4 47.26 - - 74 -26.74 0 100 H
9.92004 30.12 PKFH 374 -20.3 47.22 - - 74 -26.78 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (0 CHANNEL)

HORIZONTAL RESULT

12:UL SUWON Lok Chamber 2 20828 Dec | 17:54:48
Restricted Bondedge
s Project Number:4789739883
Client:Samsung
Config:EUT / AC Adopter / Earphane
- Mode:BT_8PSK_BE_H_2482
19 Tested by:22943
\
95 T
3 \\
T 85 il
G i
N
E =
2 7
e
3 65
J
w
el
¥ ol fverage bimit (dBull/m) 2 ’
T 7 A P A 871 Y 0 PP Y WY MMWWWWWWMWWMM n
" ! 1
45 43 i A
femrormin s b - ST PRI HPUIPUUIL SIRORO - S SWUPURE W S| Nt A
3 =
2.31 18.5MH=z/ 2.415
Frequency C(GHz)
Renge (GHz) RBU/VBW Ref/Attn  Det/Avg Mode Sweep Pts  4Swps/Mode Pasition Renge (BHz) RBW/UBW Ref/Attn  Det/fAvg Mode Suweep Pts  #3wps/Mode Position
1:2,31-2.415 1MC-BdB)/3M 12/5 PEAK/LogPur-Uideo  3omsecCAutol 8081  MAXH 163 degs 2:2.31-2.415 MC-6dB) /508 112/5 PEAK/Volt Avg B8457s/REL 8081 1/WRT 63 dege 227|
Trace Markers
Meter Corrected . N .
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GHz) Fzs_;g\\;\)g Det 3117_00168724 10dB_ATT([dB] g_g:\d/\/r:g) (dBuV/m) (@B) (dBuv/m) (@B) (Degs) (cm) Polarity
1 +2.39 39.28 Pk 319 203 50.88 B B 74 2312 163 227 H
2 *2.35787 43.92 Pk 318 20.5 55.22 B B 74 -18.78 163 227 H
3 +2.39 30.73 VALT 319 20.3 42.33 54 11.67 B - 163 227 H
4 *2.38837 30.98 VALT 319 20.3 4258 54 11.42 B B 163 227 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

VERTICAL RESULT

12:UL SUWON Lab Chamber 2 2820 Dec | 18:086:54
Restricted Bondedge
s Project Number:4789739883
Client:Samsung
Config:EUT / AC Adopter / Earphane
- Mode:BT_8PSK_BE_U_2482
19 Tested by:22943
95
8 85 “
.
C I
[
> 75 | \
. I
= I
~
2 65 (!
@ [
z |
55 Average Eimit (dBul/m) < | ‘\
[ TR TRV W RO R AT o e “u;. e WMM YT VI W# W"’*‘MW
45 4 3
@ o
3 =
2.31 18.5MHz/ 2.415
Frequency (GHz)
Renge (GHz) B/ B Raf/Attn  Det/Avy fode Suesp Pte  #5wpo/Mode Facition | Range (BHZ) RBM/UB Ref/Attn  Det/hvg fode Suezp Pt fups/fode Position |
al B M 1 Le U el 1 N 56
Trace Markers
Meter Corrected ; - -
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker o) F:de;gc)g Det 3117_00168724 10dB_ATT[dB] (S;:\d/‘/r:ng) @buovim) @8 aBuvim) 8 (degs) s Polarity
1 *2.39 41.65 Pk 31.9 -20.3 53.25 - - 74 -20.75 50 100 \
2 *2.34137 44.64 Pk 31.8 -20.5 55.94 - - 74 -18.06 50 100 \
3 *2.39 30.6 VALT 31.9 -20.3 42.2 54 -11.8 - - 50 100 \
4 * 2.38005 30.99 VALT 31.9 -20.3 42.59 54 -11.41 - - 50 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

| 2:UL SUWON Lab Chamber 2 2828 Dec ! 18:17:48
Restricted Bondedge
s Project Number:4789739883
Client:Samsun:
Config:EUT / AC Adopter / Earphane
- Mode:BT_8PSK_BE_H_248@
19 Tested by:22943
1
s |
3 h
5
g 8 h
N
% 5
2 7
=
3 5
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Jaa]
el
- e ‘ I\ | Average Limit CdBuV/m) 2
, 1 T
. s ;
T O A L=V VAEPAIN SURUEVANPRNIVSPIG VIVEE ROV At
3:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (Giz) REU/ VBl Ref/Altn  Det/Avg Fode Sueep Pte #5ws/Mode Fosition | Renge (Biz) REW/ VB Ref/Attn  Det/fvg Hode Suezp Pte  #owps/Mode Fosition
112:46-2.563 HC-BB)/IM  112/5  PEAK/LogPur-Video Tomsec(Autc) BEBT  HAW 164 degs | 2:2.46-2.563 M-68)/588  112/5  PEAK/Ualt fivg BBASEs/RBU 8001 I/IRIT 164 dege 167
Trace Markers
Meter Corrected ; - )
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker o) R(;;SC)Q Det 3117_00168724 10dB_ATTdB] (Ig;:\d/\/r:ng) @uovim) @8 @Buvim) 8 (degs) s Polarity
1 *2.48351 40.34 Pk 32 -20.2 52.14 - - 74 -21.86 164 167 H
2 2.55397 43.95 Pk 32.2 -20.1 56.05 - - 74 -17.95 164 167 H
3 *2.48351 30.96 VALIT 32 -20.2 42.76 54 -11.24 - - 164 167 H
4 2.55164 31.08 VALIT 32.2 -20.1 43.18 54 -10.82 - - 164 167 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

VERTICAL RESULT

12:UL SUWON Lab Chamber 2 2820 Dec | 18:29:13
Restricted Bondedge
= Project Number:4789739883
i Client:Samsung
Config:EUT / AC Adopter / Earphane
Mode:BT_8PSK_BE_U_2480
185 Tested by:22943
95
: il
g 85 -t
3 I
¢ I e
[ |
> 75 | \\
¢ |
3 s |
g ° I
e | | { Average Limit @BuU/m)
L T e e e z
5 3 4
4 3 g
3:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Renge (GHz) B/ B Raf/Attn  Det/Avy fode Suesp Pte  #5wpo/Mode Facition | Range (BHZ) RBM/UB Ref/Attn  Det/hvg fode Suezp Pte  #owps/fode FPosition
56 BdB)/3M i L: ] 0o, Pk 86 deg

Trace Markers

Meter Corrected - - -
Marker F’fg"‘_‘ez';cy F:;;gc)g Det 3117_00168724 10dB_ATT[dB] (I;{;:\d/\/r:?‘) AV(Z[:S\?#;”" "’:3’5)‘" Ts;t\b‘:;l PK(';';;QI" /?g:gusl)h *:sg;\l Polarity
1 *2.48351 42.18 Pk 32 -20.2 53.98 - - 74 -20.02 206 388 \
2 2.50003 43.91 Pk 32.1 -20.1 55.91 - - 74 -18.09 206 388 \
3 *2.48351 30.48 VALT 32 -20.2 42.28 54 -11.72 - - 206 388 \
4 2.53113 31.13 VALT 32.1 -20.1 43.13 54 -10.87 - - 206 388 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

HARMONICS AND SPURIOUS EMISSIONS
0 CHANNEL RESULTS

| 1gUL_SUWON Lob Chomber 2 2020 Dec | 19:35:55
Rodiated Emissions 3-Meters
Project Number:4789733883
[EL Clisnt : Samsung
Config:EUT / AC Adopter / Earphone
Mode :BT_8PSK_HARM_24@2
96 Tested by:22343
86
o
t 70
5
N
5 6o
- Avg Limit (dBuU/m)
£
> 98 il
a
40 . i
1 e
W "
36
20
1 14 18
Frequency (GHz)
Rore 3 e Rer/Atin Bty T orge @10 A RerAtn De
& VBB 112010 RS g ) WCsE)/We an P
|1 pUL_SUWON Lab Chomber 2 2020 Dec | 19:35:55
Rodiated Emissions 3-Meters
Project Number:4789733883
100 Clicnt :Samsung
Config:EUT / AC Adopter / Earphone
Mode :BT_8PSK_HARM_2482
96 Tested by:22343
80,
8 7p
2
]
= 66
2 Avg Limit (dBulU/m)
3
3z 58
Z
40 4 5
2 o
2
36
28
1 [ 8
Frequency (GHz)
Rone i) G Ref/tin Dt/ Fode Sor Fio ¥owe/fom FosTiion | Fonge (@100 BT Ref/vin  Dt/ivg Tiods St Foo ouperiole Fosition |
Radiated Emissions
Meter Corrected - . .
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height
(GH2) '?g_gslc)g Det 3117_00168724 3GHz_HP[dB] ggﬁ(\j/l/?g (dBuvim) @8) (dBuvim) @) (Degs) (em) Polarity
* 4.80589 36 PKFH 34.1 -27.8 42.3 - - 74 -31.7 0 100 H
* 4.80553 34.84 PKFH 34.1 -27.7 41.24 - - 74 -32.76 0 100 \4
7.20421 34.08 PKFH 36.2 -25 45.28 - - 74 -28.72 0 100 H
7.2079 33.95 PKFH 36.2 -24.9 45.25 - - 74 -28.75 0 100 \4
9.60715 30.96 PKFH 37 -20.9 47.06 - - 74 -26.94 0 100 H
9.60692 31.23 PKFH 37 -20.8 47.43 - - 74 -26.57 0 100 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

39 CHANNEL RESULTS

|1 pUL_SUWON Lab Chomber 2 2020 Dec | 19:57:88
Rodiated Emissions 3-Meters
Project Number:4789733883
[k Clisnt : Samaun
Config:EUT / AC Adopter / Earphone
Mode :BT_8PSK_HARM_2441
96 Tested by:22343
86
©
t 79
5
R
C
2 68
- fvg Limit (dBul/m)
N
3 58
a
s i g >
46 . P ey
A " NG
36
268
1 [ ]
Frequency (GHz)
Ronge Gy R Ref/itin  Dat/fvg Fode Swep  Pre Tl Fosition | o (G0 R Rer/etin  Dei/vg Fode S P el Fosition
5 b/ 1o PRI gfides  Sveerthuto) Go01 N 0-3idege| 3118 eec /e G770 PRI G- idee  SbeebeCiuto) 16r M 5-36hdegs 25
|1 gUL_SULON Lab Chomber 2 2020 Dec | 19:57:08
Radioted Emissions 3-Meters
Project Number:4789733883
100 Clicnt :Samsun
Config:EUT / AC Adopter / Ecrphone
Modle :BT_8PSK_HARM_2441
96 Tested by:22343
80,
3 7@
by
C
]
> 68
] Avg Limit (dBuU/m)
3
2 5@
Z
]
48 4 o
> o
&
36
28
1 - - - - e - N ¥
Frequency (GHz)
Ronge (GHt2) RE/VB0 Raf/Attn Dst/Avg Pode Sueep Pte  ¥ows/Mok  FPosition | Renge (61 FBU/UEU Ref/Aitn  Det/vg Mods Sucep Pio  Fowpslliode Fosition |
Radiated Emissions
Frequency R’::(;?nr Det 3117 00168724 3GHz_HP[dB] %:;Z?:‘Ed Avg Limit Margin Peak Limit Margin Azimuth Height Polarit
(GHz) @_BuV)g = ! dBuV/rg (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) 4
* 4.88375 35.74 PKFH 34.1 -27.6 42.24 - - 74 -31.76 0 100 H
* 4.88157 36.28 PKFH 34.1 -275 42.88 - - 74 -31.12 0 100 \4
* 7.32446 34.15 PKFH 36.1 -24.5 45.75 - - 74 -28.25 0 100 H
*7.32164 34.43 PKFH 36.1 -24.6 45.93 - - 74 -28.07 0 100 \4
9.76474 31.12 PKFH 37.2 -20.5 47.82 - - 74 -26.18 0 100 H
9.76216 30.84 PKFH 37.2 -20.5 47.54 - - 74 -26.46 0 100 V

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

78 CHANNEL RESULTS

| pUL SN Lob Chamber 2 2020 Dec | 20:15:17
Radicted Emissions 3-Meters
Project Number 4783733883
100 Client : Samaun
Config:EUT / AC Adopter / Earphone
Mode :BT_8PSK_HARM_2480
96 Tested by:22343
80
3
t 79
£
S
C
i 6o
- Avg Limit (dBuU/m)
N
3 58
3 ;
S i b =
48 i
LA i
P "
30
20
i a E]
Frequency (GHz)
o R e U e Sy P Fwios it | foge G0 R R Dol S P ek e
% e o R e St R b3t | e b G P euidee St 16 W b 3bblage 29
| UL SIUON Lob Chamber 2 2020 Dec | 20:15:17
Radicted Emissions 3-Meters
Project Number 4789739883
100 Client : Samsun
Config:EUT / AC Adopter / Earphone
Mode :BT_8PSK_HARM_2480
96 Tested by:22343
80
2 70
5
v
b
> 60
2 Avg Limit (dBul/m)
£
EREE
z
48 4 &
2 o
S
30
20
1 - - . — - - "Tw T T s
Frequency (GHz)
Rorge @) G Ra/Attn Det/vg Fode Seep Pt ¥owps/fok Fosition | Renge (610 ] Ref/mitn  Det/vy Tiode Seeep Fes Fowertode Fosition |
Radiated Emissions
Meter Corrected L " - . .
Frequency € c Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) rz;gﬂu\r))g Det 3117_00168724 | 3GHz_HP[dB] Readng Py iy aRavim) prt (9605) P Polarity
*4.95911 34.45 PKFH 34.1 -26.8 41.75 B - 74 -32.25 0 100 H
* 495954 34.37 PKFH 34.1 26.8 41.67 B - 74 3233 0 100 v
*7.44138 33.23 PKFH 36 235 45.73 B - 74 28.27 0 100 H
*7.44135 33.1 PKFH 36 235 456 B - 74 284 0 100 Vv
9.9214 30.35 PKFH 374 203 47.45 - - 74 2655 0 100 H
9.91979 31.29 PKFH 374 204 48.29 B - 74 25.71 0 100 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789739083-E5V2
FCC ID: ASLSMM625F

DATE: JAN 11, 2021

10.2. WORST CASE BELOW 1 GHZ

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

g5UL SUWON Lab Chamber | 2020 Dec 17  23:27:20
N Radicted Emissions - 3 Meters
Project Number:4789739883
8% Cl'ont : Sameung
Config:EUT / AC Adapter / Earphone
_ Mode:Below_1GHz BT
75| Tested by:2089@
65
el
T 55
: ]
<
£ A5 Pk Tt ] ‘
T
% 35 | 2
K W m
—_— NMV\V;« A A/‘\'/\v \J\VA\‘ y W
I VWAV !
B ST
ity
36 188 1088
Frequency (MHz)
Range 3 R Ref/itin Dst/ivg Fode 5 s Foape/Vods Pusition ange () BB Ref/itin Det/hvg Hode Sy Fie Fupe/ode Fosition
12301208 1ZEK(-ED)/BITT/1D PERK/LagPur-Uicks  1Bomceatiiuto) 1 E 0360degs H
g5UL SUWON Leb Chamber | 2020 Dec 17 23:27:20
Radiated Emissions - 3 Meters
. Project Number:4789739883
8 Client:Sameung
Config:EUT / AC Adapter / Earphone
_ Mode:Be low_1GHz_BT
75 Tested by:29898
55
B s
I
a |
= A5 gPR T T TR y f
5 35 5
& 4 °
@
25
36 =[] [E1alE)
Frequency (MHz)
Farge 070 REUAEN e/ Dst/fvg Fode e Fix Tope/iods Fasition Fange (70 REWATE Ref/inn  Ost/fvg Mode ) Ptz Foupe/iode Fosition
Below 1GHz Data
Meter Corrected - . . .
Frequency - : QPk Limit Margin Azimuth Height .
Mark Ri D VULB91 7 Bell 1G[dB] Ri Pol,
arker (MHz) (sgﬂl\r/\)g et ULB9163_750 elow_1G[dB] (dgﬁe/llnrg) (dBuv/m) (B) (Degs) (cm) olarity
1 *109.443 44.53 Pk 17.3 -29.5 32.33 43.52 -11.19 0-360 200 H
2 *243.109 44.13 Pk 18.3 -28.2 34.23 46.02 -11.79 0-360 100 H
3 383.274 36.88 Pk 21.1 -26.9 31.08 46.02 -14.94 0-360 100 H
4 32.425 43.63 Pk 15.7 -30.6 28.73 40 -11.27 0-360 100 \%
5 104.884 45.32 Pk 17.7 -29.5 33.52 43.52 -10 0-360 100 \4
6 200.623 42.89 Pk 17.1 -28.5 31.49 43.52 -12.03 0-360 100 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

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: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

11.1.1. AC Power Line

LINE 1 RESULTS

1B@UL SUWON Lab AC Shield Room 28208 Dec 22 13:45:56
Conducted RFI Uoltage
Project No:4789735083
96 Client Nome:Samsung
Config:EUT / AC Adopter / Earphane
Mode:AC Line BT
80 Test by:20896
78
O —
0 —
g 66 T FR™47FCCPART 15 Glasd '8 0P
<
[
~ 5g 1
3 é%
0 Y AA M /
3 ag gy \M wg‘ N4 AT uﬁng% i 5
= W ANU TN T, NTROSECL IR L M i M A
g Pl V1Y }H\\\‘ | g, M\ !/W, ‘/m‘h ;\‘Wé\viqﬂ*‘wf\mé‘% 3
- 3@“ /\ L‘/\ “\ﬁ" ‘ ‘ “ \‘H“‘H‘ ﬂ/‘u\ "“NN’“ ,,,,, (’,“ ”‘4 l S T T 1 : :
WA T ) I ‘U}\“\‘M A \‘ A W}Wﬁ il MWW :
! vy BIf¥ } i | {
N AL M \‘ il W‘ MW wl” i
20 \ =) I Al } i
{ VU\ ] il
i
1 8 .......
15 1 18 30
Frequency (MHz)
Range (2 REU/UBU Ref/Attn  Det/Avg Mode Sweep Pte fSups/fode Lobel Range (1) L Ref/Attn  Det/Avg Mods Sueep Fie  ¥oups/tods  Lobel
1:.15-38 Ok (-6dB) /- 87/18 Ph/f 18ms/3kHz 9958  I/WRIT Phase L1

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

: CFR 47 CFR 47
Varker | Frequency R’Z'aeéier:g Det 10183;]6—\”" CABLELOSS %’é;%ci;%d FCCPART  Margin  FCCPART  Margin
(MHz) (dBw) EX_L1[dB] (dB) (dB(uVolts)) 15 C(::I)apss B (dB) 15 (,:AI?/SS B (dB)

1 .459 39.09 Pk 9.9 2 49.19 56.71 -7.52 - -
2 459 35.37 Av 9.9 2 45.47 - - 46.71 1.24
3 477 37.9 Pk 9.9 2 48 56.39 -8.39 - -
4 .48 32.67 Av 9.9 2 42.77 - - 46.34 -3.57
5 621 31.02 Pk 9.9 2 41.12 56 -14.88 - -
6 .609 225 Av 9.9 2 32.6 - - 46 -13.4
7 1.008 32.05 Pk 9.8 .3 42.15 56 -13.85 - -
8 1.008 21.89 Av 9.8 .3 31.99 - - 46 -14.01
9 1.956 30.32 Pk 9.7 .3 40.32 56 -15.68 - -
10 1.965 21.28 Av 9.7 .3 31.28 - - 46 -14.72
11 2.718 30.3 Pk 9.7 .3 40.3 56 -15.7 - -
12 2.721 19.23 Av 9.7 .3 29.23 - - 46 -16.77

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz

Meter 4 Corrected  CFR 47 FCC . CFR 47 FCC ,
F’?&fzr;cy Reading Det 1&8?_631—[(\?&;“ CAB(LdEBL)OSS Reading PART 15 M(zg'])'” PART 15 M(Zng)'”
(dBuV) — (dB(uVolts)) Class B QP Class B AV
43275 23.22 Qp 9.9 2 33.32 57.2 -23.88 - -
42675 21.44 Qp 9.9 2 31.54 57.32 -25.78 - -
45675 31.08 Qp 9.9 2 41.18 56.75 -15.57 - -
46125 30.73 Qp 9.9 2 40.83 56.67 -15.84 - -

Qp - Quasi-Peak detector
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REPORT NO: 4789739083-E5V2 DATE: JAN 11, 2021
FCC ID: ASLSMM625F

LINE 2 RESULTS

1B@UL SUWON Lab AC Shield Room 28208 Dec 22 13:45:56
Conducted RFI Uoltage
Project No:4789739083
98 Client Name:Samsung
Config:EUT / AC Adapter / Earphane
Mode:AC_Line_BT
80 Test by:20896
70
z
9 R —
8 6g e SR A YO
£ .
ﬁ 50
3 A
3 4@“% N, \ .y 19 21 5
8 A b YA ] 2
8 W] I
M- RAFRVI e L =L S AL L |
\/WW\\\AHV’ VUV H ;““‘ o i w ‘”
A il
28 B
Fiia | |
18 t "

15 1 18 38
Frequency (MHz)

Range (NHz) RBLI/UBW Ref/Attn  Det/fvy Mode Sueep Pts #Sups/Mode Lobel Ronge (MHz) RBL/UBH Ref/Attn  Det/Avg Mode
2:.15-38 Sk(-6cB)/-  B7/18 Ph/Ay

Suep Pls  #sups/fode Lobel
18ns/ 3z 958 IARIT  Phase N

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

Frequency Meter 101836_Wit CABLELOSS Corrected Fg('::Fé’:‘?RT Margin F(CZ:('::F;:?RT Margin
Marker Reading Det i Reading
(MHz) (dBw) h EX_NI[dB] (dB) (dB(uVolts)) 15 %z;ss B (dB) 15 (il‘z\a/ss B (dB)
13 447 41.93 Pk 9.9 2 52.03 56.93 -4.9 - -
14 447 38.36 Av 9.9 2 48.46 - - 46.93 1.53
15 468 36.55 Pk 9.9 .2 46.65 56.55 -9.9 - -
16 468 33.09 Av 9.9 2 43.19 - - 46.55 -3.36
17 1.341 29.21 Pk 9.8 .3 39.31 56 -16.69 - -
18 1.341 25.3 Av 9.8 .3 35.4 - - 46 -10.6
19 2.169 29.66 Pk 9.8 .3 39.76 56 -16.24 - -
20 2.172 20.82 Av 9.8 .3 30.92 - - 46 -15.08
21 3.063 29.55 Pk 9.8 .3 39.65 56 -16.35 - -
22 3.063 18.59 Av 9.8 3 28.69 - - 46 -17.31
23 4.506 28.38 Pk 9.8 3 38.48 56 -17.52 - -
24 4.536 19.03 Av 9.8 3 29.13 - - 46 -16.87
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency th\:aect;iar:g Det 101836_With CABLELOSS C;;;%?;Zd C';i;g_ igc Margin CIIZDT\;Z' igc Margin
(MHz) (dBuv) EX_N(dB] @8 (@B(uVolts))  ClassBop (D) ClassAv  (B)
43275 22.84 Qp 9.9 2 32.94 57.2 -24.26 - -
42975 21.93 Qp 9.9 2 32.03 57.26 -25.23 - -
.45825 30.83 Qp 9.9 2 40.93 56.72 -15.79 - -
46125 30.49 Qp 9.9 2 40.59 56.67 -16.08 - -

Qp - Quasi-Peak detector

END OF TEST REPORT
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