FCC CFR47 PART 15 SUBPART C
Bluetooth Low Energy
CERTIFICATION TEST REPORT
FOR
GSM/WCDMA/LTE Phone + BT/BLE and DTS b/g/n

MODEL NUMBER : SM-J400F/DS, SM-J400F
FCC ID: ASLSMJ400F

REPORT NUMBER: 4788404029-E2V1

ISSUE DATE: APR 09, 2018

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

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: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

Revision History

Rev. Issue Date Revisions Revised By
V1 04/09/18 Initial issue Junwhan Lee
Page 2 of 52
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ottt e e e e e 5
2. TEST METHODOLOGY ...ttt ettt e e e e et et et a e s e e e e e e eetbbba s e e e eeaeeennees 6
3. FACILITIES AND ACCREDITATION ... e e eeeees 6
4. CALIBRATION AND UNCERTAINTY Lttt ettt e et e e e et eeeaaa e aeees 6
4.1. MEASURING INSTRUMENT CALIBRATION ....uuiiiiiiiiiiiiii e 6
4.2.  SAMPLE CALCULATION ...t e et e et e e e aaa e aeees 6
4.3. MEASUREMENT UNCERTAINTY ..ottt eeeeenae s 7
5. EQUIPMENT UNDER TEST ..ottt e et a ettt e e et e e e et e aaees 8
5.1. DESCRIPTION OF EUT .ottt ettt a ettt e st aeeai e aaee 8
5.2, MAXIMUM OUTPUT POWER......coiiiii ittt eeaaa e ees 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...t 8
5.4. WORST-CASE CONFIGURATION AND MODE ......c..iiiiiiiiiiieiiiieeeen e 8
5.5, DESCRIPTION OF TEST SETUP .....uuiiiiii ettt ani e 9
6. TEST AND MEASUREMENT EQUIPMENT ...couniiii et 11
7. REFERENCE MEASUREMENT RESULTS ..ot 12
7.1. ON TIME AND DUTY CYCLE RESULTS.....uiiiii ittt 12
7.2, 99% BANDWIDTH ... et e e et e e e rea s 13
8. MEASUREMENT METHODS ...ttt e et e e et e e e e e 15
9. SUMMARY T AB LE ..o ettt e et e e et e e e e e e e 16
10. ANTENNA PORT TEST RESULTS ...ttt 17
10.1. 6 dB BANDWIDTH ... 17
10.2. QUTPRUT POWER ... ettt a et e e e aa s 19
10.3. AVERAGE POWER ..ottt e et eaeans 21
10.4. ] B PP PP TPPPTTP 22
10.5. OUT-OF-BAND EMISSIONS. ... .t 24
11. RADIATED TEST RESULTS ..ottt e et e e e e eeeans 28
11.1. LIMITS AND PROCEDURE......... et 28
11.2. TRANSMITTER ABOVE 1 GHZ...ueie et 30
11.3. WORST-CASE BELOW 1 GHZ ...ttt 40
Page 3 of 52
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

12. AC POWER LINE CONDUCTED EMISSIONS ... 42
13, SETUPR PHOTOS ...ttt e e ettt e e e e e e et ettt e e e e e e e enneea s 47
Page 4 of 52
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMAJ/LTE Phone + BT/BLE and DTS b/g/n
MODEL NUMBER: SM-J400F/DS, SM-J400F

SERIAL NUMBER: R38K30FQM6A (RADIATED);

R38K30FQP2M (CONDUCTED)

DATE TESTED: MAR 21, 2018 - APR 09, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

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:
}o&*‘-/k—
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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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.

KDB 558074 D01 DTS Meas Guidance v04.
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
[ ] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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 2.32dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

SM-J400F/DS and SM-J400F are same hardware, but for different number of SIM card

slot. SM-J400F has one slot and SM-J400F/DS is dual SIM version.
SM-J400F/DS used for the tests.

5.2. MAXIMUM OUTPUT POWER

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

Fr;quency ode Power Output Power| Output Power
ange Mode
[MHz] [dBm] [mW]
2402 - 2480 BLE Peak 5.657 3.68
Average 4.876 3.07

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -0.59dBi.

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 connected with earphone
and charger for evaluation of worst case mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG ETAOUS3EWE DK1FBO6TS/A- E N/A
Data Cable SAMSUNG ECB-DU6SWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLES

1 DC Power 1 Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

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

EUT Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAPTER

RECEIVER

MAIN POWER SOURCE
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DATE: APR 09, 2018

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 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preampdlifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/ HP u2000 MY54270007 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
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. REFERENCE MEASUREMENT RESULTS

LIMITS

ON TIME AND DUTY CYCLE RESULTS

None: for reporting purposes only.

ON Time| Period |Duty Cycle| Duty Duty Cycle 1/T
Mode B X Cycle | Correction Factor | Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BLE | 0383 [ 0625 | 0613 | 61.3% | 2.12 | 2.609
E Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 12:51:22 AM Mar22, 2018
Trig Delay-500.0 s #Avg Type: RMS TRACE 3456
PNO: Fast ~»-  Trig: RF Burst TYPE Wit
IFGain:Low Atten: 30 dB DET|P
10 deidiv_ Ref 20.00 dBm
o \ \ |
toop i i i - i 1
000 r
-100
200
-300
-400
-50.0
-60.0 i
700 |
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz
1 N t 513.7 us 3.24 dBm
2 Al t (A) 383.3us (A) 1.60 dB
i a1 t (&) 625.2us (A) 0.20dB
5
6
7
8
9
10
1
[MSG STATUS

Page 12 of 52

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

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

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4788404029-E2V1

FCC ID: A3LSMJ400F

DATE: APR 09, 2018

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to >= 3 times the RBW.

The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2402 1.059
Mid 2440 1.065
High 2480 1.068
Worst 1.068
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99% BANDWIDTH PLOTS

Low CH

—
E Keysight Spectrum Analyzer - Occupied W
KL [ 502 D ORRE

SENSE:INT ALTGN ATO

i AL
Center Freq: 2.402000000 GHz

s Trig: Free Run

o ]|-aR
04:38:37 PM Mar 31, 2018
Radio Std: None

AFGainiLow #Atten: 30 dB. Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Center 2.402 GHz Span 3 MHz
‘Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 3.20 dBm
1.0588 MHz
Transmit Freq Error 10.518 kHz OBW Power 99.00 %
x dB Bandwidth 1.467 MHz x dB -26.00 dB

STATUS

Middle CH

ORRE

Keysight Spectrum Analyzer - Occupied W
KL [ 502 D

SENSE:INT ALTGN ATO
Center Freq: 2.440000000 GHz

s Trig: Free Run

o ]|-aR
04:38:53 PM Mar 31, 2018
Radio Std: None

MG

AFGainiLow #Atten: 30 dB. Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
}
Center 244 GHz Span 3 MHz
‘Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 3.97 dBm
1.0652 MHz
Transmit Freq Error 11.653 kHz OBW Power 99.00 %
x dB Bandwidth 1.449 MHz x dB -26.00 dB

STATUS

High CH

Ekmlgmip‘m-nlmlyz-- P
RL (5 500 D

#IFGainLow

SENSEINT LIGN ATO
Center Freq: 2.480000000 GHz

- Trig: Free Run

#Atten: 30 dB

o] a8
04:39:18 PM Mar 31, 2018
Radio Std: None

Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

Center 248 GHz

Span 3 MHz

‘Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.82 dBm
1.0676 MHz
Transmit Freq Error 7.059 kHz OBW Power 99.00 %
x dB Bandwidth 1.263 MHz x dB -26.00 dB

STATUS
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 DO1 v04, Section 8.1.

OUTPUT POWER : KDB 558074 D01 v04, Section 9.1.1.

POWER SPECTRAL DENSITY : KDB 558074 D01 v04, Section 10.2.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v04, Section 11.1, 11.2.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v04, Section 11.0.

Out-of-band EMISSIONS IN RESTRICTED BANDS : KDB 558074 D01 v04, Section 12.1.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
1(2)%3)7 Occupied Band width (6dB) >500KHz Pass
2.1051, Bar?d Edge / Conducted Spurious -20dBe Pass
15.247 (d) |Emission
15247 Conducted
' TX conducted output power <30dBm Pass
(b)(3)
15.247 (e) |PSD <8dBm Pass
AC Power Line conducted . Power Line
15.207 (a) emissions Section 10 conducted Pass
15.205, . . . .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
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10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v04: The transmitter output is connected
to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and

max hold.
RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [kHz] [kHz]
Low 2402 739.71 500.0
Mid 2440 738.53 500.0
High 2480 736.92 500.0
Worst 736.92 500.0
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6 dB BANDWIDTH PLOTS

Keysight Spectrum Analyzer - Swept 54
KL [ 502 0

ORRE

SENSE:INT]

10 deidiv - Ref 20.00 dBm
Log

PNO: Wide ~+- 1rig: FreeRun
IFGain:Low Atten: 30 dB

o ]|-aR

\ ALTO 04:34:57 PM Mar 31, 2018

#Avg Type: RMS TRACE] o
AvglHold: 100/100 TYPE(M
verlP

— —
Center 2.4020000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
s sTATUS

Keysight Spectrum Analyzer - Swept 54 ==
RL [ 502D ORRE SENSE:INT] ALIGN ALTO 04:35:47 PM Mar 31, 2018
#Avg Type: RMS TRACE 56
PO Wide -»- Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 30 dB oeT|P
10 dB/div - Ref 20.00 dBm
Log
— -

Middle CH
Center 2.4400000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
hse IUs

Keysight Spectrum Analyzer - Swept SA o || &
RL w 502D DRRE SENSE INT] LIGN AUTO 04:36:45 PM Mar 31, 2018
#Avg Type: RMS TRACE
PNO: Wide —»— Trig: Free Run AvglHold: 1001100 TYREM
IFGain:Low Atten: 30 dB oerlP
ICDaDJdu Ref 20.00 dBm
. .

High CH

Center 2.4800000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 1.500 MHz
Sweep 1.333 ms (20001 pts)
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

10.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

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 KDB558074 D01 DTS Meas Guidance v04 under section 9.1.1
utilizing spectrum analyzer.

RESULTS
Channel Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 4,995 30.000 -25.005
Mid 2440 5.657 30.000 -24.343
High 2480 4.420 30.000 -25.580
Worst 5.657 -24.343
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FCC ID: A3LSMJ400F

DATE: APR 09, 2018

OUTPUT POWER PLOTS

Low CH

Keysight Spectrum Analyzer - Swept 54 ==
RL 3 502 D ORRE SENSE:INT ALTGN AUTO 12:59:10 AM Mar22, 2018
#Avg Type: RMS TRACE o
PN Fast ~»- Trig: FreeRun AvglHold: 100/100 TYPE(M Wit
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.402 015 0 GHz
4.995 dBm

10 dB/div - Ref 20.00 dBm
Leg

Center 2.402000 GHz

Span 10.00 MHz

Middle CH

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
ss sTATUS
Keysight Spectrum Analyzer - Swept 54 ==
RL 3 502 D ORRE SENSEINT ALTGN AUTO 12:50:26 AM Mar22, 2018
#Avg Type: RMS TRACE o
PNO:Fast ~»- Trig: FreeRun AvglHold: 100/100 TYPE(M Wit
IFGain:Low Atten: 30 dB peT|P

10 dB/div - Ref 20.00 dBm
Leg

Mkr1 2.440 051 0 GHz
5.657 dBm|

Center 2.440000 GHz

Span 10.00 MHz

High CH

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
sa sTATUS
Keysight Spectrum Analyzer - SA o || &
RL RF 500 DX ORRE! SENSE:INT| LIGN AUTO 12:59:39 AM Mar 22, 2018
#Avg Type: RMS TRACE 56
PNO:Fast —»— Trig: Free Run AvglHold: 100/100 L e
IFGain:Low Atten: 30 dB oerlP
Mkr1 2.480 081 0 GHz
4.420 dBm)

10 dB/div  Ref 20.00 dBm
Log

Center 2.480000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz.
Sweep 1.333 ms (20001 pts|

MG

Page 20 of 52

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

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

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4788404029-E2V1
FCC ID: A3LSMJ400F

DATE: APR 09, 2018

10.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 4.209 2.636
Middle 2440 4.876 3.073
High 2480 3.706 2.347

Page 21 of 52

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

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



REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

10.4. PSD

LIMITS

FCC §15.247

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

TEST PROCEDURE

Power Spectral Density was performed utilizing the “§10.2 Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v04

RESULTS
Frequency PSD Limit Margin
Channel
[MHZz] [dBm/3kHz]| [dBm/3kHz] [dB]
Low 2402 -10.06 8.00 -18.06
Mid 2440 -9.30 8.00 -17.30
High 2480 -10.53 8.00 -18.53
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POWER SPECTRAL DENSITY PLOTS

Keysight Spectrum Analyzer - Swept 54 ==
KL [ 502 0 ORRE SENSE:INT] ALIGN ALTO 04:42:33 PM Mar 31,2018
#Avg Type: RMS TRACE 56
PO Wide -»- Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 20 dB oerlP
10 dB/div - Ref 10.00 dBm
Log
|
Center 2.4020000 GHz Span 1.588 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
s sTATUS
Keysight Spectrum Analyzer - Swept 54 ==
RL 3 S0@ D ORRE SENSE:INT ALTGN ALTO 04:44:13 PM Mar 31,2018
#Avg Type: RMS TRACE 56
PO Wide -»- Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 20 dB oeT|P

10 deidiv - Ref 10.00 dBm
Log

Middle CH

Center 2.4400000 GHz Span 1.598 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 52.00 ms (20001 pts)
hse IUs
Keysight Spectrum Analyzer - Swept SA o || &
RL w 502D DRRE SENSE INT] LIGN AUTO 044504 PM Mar 31, 2018
#Avg Type: RMS TRACE
PNO:Wide —+— Trig: Free Run AvglHold: 100100 TreE(M
IFGain:Low Atten: 20 dB oerlP

ICDaDmu Ref 10.00 dBm

High CH

Center 2.4800000 GHz Span 1.601 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 52.00 ms (20001 pts)
156 ATUS
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FCC ID: A3LSMJ400F

10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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DATE: APR 09, 2018

RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

BN Keysight Spectrum Analyzer - Swept SA @@@_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGN AUTO | 06:57:16 PM Mar 31, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPEMISAAARAAAR
IFGain:Low Atten: 30 dB DeT|P
Mkr1 2.399 972 5§ GHz
[9geiev_Ref 20.00 dBm -42.890 dBm
100
0.00
-10.0
-14.45 dB|
Low CH 200
BandEdge .
400 F
-50.0
-B0.0 bk
700
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
e
E Keysight Spectrum Analyzer - Swept SA [T
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 07:01:11 PMMar 31, 2018
’— ‘ #Avg Type: RMS TRACE 3456
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MAFARAAMA
IFGain:Low Atten: 30 dB peT|P
Mkr2 26.288 2 GHz
10 g5y _Ref 20.00 dBm -49.071 dBm
100
0.00
-10.0 EEEEE T |
-20.0
-30.0
-40.0 q
Low CH o
S . 600 e Ty
purious - Ui
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[MEMODHTRC[SC] % | Y | FUNCTON | FURCIoN W]
1 N f 24017 GHz 3.957 dBm
N f 26.288 2 GHz -49.071 dBm
. ] N
WSG STATUS,
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018

FCC ID: A3LSMJ400F

SPURIOUS EMISSIONS, MID CHANNEL

BE Keysight Spectrum Analyzer - Swept SA @@\E_ [ ]
RL | RE [soq bpC [ coreec | [ SENSE:INT] | ALIGNAUTO | 06:56:05 PMMar 31, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPEMSAAAAAAL
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.440 010 50 GHz
EggBﬁdiv Ref 20.00 dBm 5.553 dBm
100
0.00
-10.0
-14.45 dBm|
Middle CH 200
BandEdge .
400
500
600
700
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.667 ms (20001 pts)

MSG STATUS

BB Keysight Spectrum Analyzer - Swept SA

RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO |
’— #Avg Type: RMS
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB
Mkr2 26.262 4 GHZ

10 g8y Ref 20.00 dBm -48.836 dBm

100

0.00

-10.0 EEEEEED |
-200

-3n.0

-40.0 q

Middle CH e .
. -60.0 .
Spurious o

Start 30 MHz Stop 26.50 GHz
I#Res BW 100 kHz #V/BW 300 kHz Sweep 973.3 ms (40001 pts;

[MRMODHTRC[SC] % ]| Y | FUNCTON | FURCION W]

1 N i 24401 GHz 5.179 dBm
N i 26.2624 GHz -48.836 dBm

i ]

STATUS
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DATE: APR 09, 2018

SPURIOUS EMISSIONS, HIGH CHANNEL

BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGN AUTO | 06:58:25 PM Mar 31, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPEMSAAAAAAL
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.483 525 0 GHz
10,gBidiv_Ref 20.00 dBm -52.069 dBm
100
0.00
-10.0
-14.45 dB|
High CH
BandEdge .
-40.0
-50.0 _0
-B0.0 NPT PR T B W [
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA (===
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 07:05:59 PM Mar 31, 2018
r ‘ #Avg Type: RMS TRAGE]
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE|
IFGain:Low Atten: 30 dB DET]
Mkr2 26.345 2 GHZ
10 g8y Ref 20.00 dBm -49.022 dBm
100
0.00
-10.0 EEEEEED |
-20.0
-30.0
-40.0 q
High CH
. -60.0 oy
Spurious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[MRMODHTRC[SC] % ] Y | FUNCTON ] FURCIoN W]
1 N f 24798 GHz 4.158 dBm
N f 26.345 2 GHz -49.022 dBm
. ] 3 °
WSG STATUS,
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

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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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. (Restriced bandedge, Final detection of spurious harmonic emissions)Duty
cycle factor = 10 log (1/x). For this sample: DCF = 10log(1/0.623)=2.06dB

(Spectrum Analyzer round it up to 2.06dB)

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 area test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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11.2. TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| 25U SULON Lok Chanber | 26 Mor 2018 16:082:21
Restricted Bondedge
Project Number:47884B4029
115 Client:Semsnug
Config:EUT / Adepter / Eorphone
Mode:BLE_BE_H_2482
185 Tested by:51872
95
t 85
; \
N
5 l l\
£ 75 ‘
&
et = / ‘\\
3 6 \\
[ia]
el |
s Averags Linit (dBul/m) /{ l‘
WMWMWW»WWMMWW&WMMMWMWWMWWWMMMJ \ MM
45 |
4 3 J/
35
2.3 8. 5MHz/ 2.415
Frequency (GHz)
Renge (GHz) RBU/UBU Ref/Attn  Det/fAvg Mode Sweep Pts  #Swps/Mode  Position Ronge (GHz) RBU/UBL Ref/Attn  Det/fvg Mode Sweep Pts  #Swps/Mode Position
1:2.31-2.415 IM(-6dB)/3M 112/5 PEAK/LogPur-Video  35msec(futa) BAAI  MAXH 119 degs J 2:2731-2.415 IM(-6dB)/3M 12/5 AVER/Pur Avg(RMS)  I5msec(huta) 801 1BATAVG 119 degs 299

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 45.13 Pk 313 -25.7 50.73 - - 74 -23.27 119 299 H
2 *2.373 46.74 Pk 31.2 -25.8 52.14 - - 74 -21.86 119 299 H
3 *2.39 32.82 RMS 31.3 -25.7 38.42 54 -15.58 - - 119 299 H
4 *2.379 33.25 RMS 313 -25.7 38.85 54 -15.15 - - 119 299 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

12KUL SUWDON Lok Chamber 1 26 Mar 2818 f6:28:12
Restricted Bandedge
= Project Number:47884B4829
1 Client:Semsnug
Config:EUT / Adepter / Earphons
Mode :BLE BE U 2482
185 Tested by:51872
¥
g5 T
_ |
g 85
3
C
[
> 75
&
~
33 65
© / \
Gl
- ! \
55 Average bLimit (dBuU/md / \
}
M Mtk bbb ki il TN ERUATY NP AP TP TP T N PY Wﬁ““‘ el q’um Jouihok U Wl aehldd ) L duidd ! u.“) ‘MWMW
b y ; AN A Gl Ll h N AN L 4
45 H :
43
oo
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Renge (6Hz) REW/VBl Ref/Attn  Dot/Avg Mode Sueep Pts  #9ups/Mode Position | Ronge (Ghz) REW/UBl Ref/Atin Det/Avg Mods Sueep Pts  d9ups/Mode Fosition
2.31-2.41¢ H(-68)/3 25 PEK/LogPur-Uideo Imsec(futa) BABI  MAX
Warker Frequency Weter Der 70170531_3117_00168 T0d8_ATT(dB) 170809 C Corr (48] Corrected Average Limit (dBuv/m) Margin Peak Lt (@BuV/m) 7K Margin Azimuth Height Polarity
(6H2) Reading 7 Reading (@8) (@8) (Degs) (em)
(d8wY) (dBuv/m)
1 *2.39 2439 Pk 313 25.7 0 49.99 - - 74 24,01 105 266 v
2 *2.358 46.44 Pk 31.2 25.8 0 51.84 B B 74 22,16 105 266 v
3 *2.39 32.82 RMS 313 257 212 40.54 54 “13.46 B B 105 266 v
1 *2.389 3331 RMS, 313 25.7 2.12 41.03 54 12,97 - - 105 266 v

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

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWON Lob Chamber 26 Mar 20818 17:49:15
Restricted Bandedge

- Project Number:4788484029
1 Client:Somsnug

Config:EUT / Adapter / Earphone
Mods : BLE_BE_H_2480

185 Tested by:51872
gl:
N
\
T) /
t 85
[
N
B 5 / !
T 7 1
E
S es \
> 6
@
<
- ) ‘\ Avercge Limit (dBuU/m)

55
MWMMW | A MM A
# y L

|
45 forni 4

35

2.46 18.3MH=z/ 2.563
Frequency (GHz)

REW/UBM Ref/Atin  Det/Avg Mod #Sups/Made

Range (BHz) e Sueep Pts Pasition Range (GHz) REW/UBU Ref/Attn Det/Avg Mode
1:2746-2.563 M(-6BI/M  112/5 PERK/LogPur-Uideo  msec(futo) BBB1  MAXH 122 degs 133| 2:2.46-2.563 3 12/5 AUER/P:

Susep Pto  f5upaode Position
1HC-6B)/ M e Avg(RHS)  Bnsec(Auta) 8801  1BATAVG 122 degs 133 cn

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 20170531 3117_00168 10dB_ATT(dB)_170809 DC Corr (dB) Corrected ‘Average Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GHa) Reading 77 Reading (d8) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 44.57 Pk 316 -25.5 0 50.67 - - 74 -23.33 122 133 H
2 2.527 46.01 Pk 317 -25.3 0 52.41 - - 74 -21.59 122 133 H
3 *2.484 32.7 RMS 316 -25.5 212 40.92 54 -13.08 - - 122 133 H
4 2.545 33.16 RMS 317 -25.2 212 41.78 54 -12.22 - - 122 133 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: A3LSMJ400F

DATE: APR 09, 2018

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 7 Apr 2018 13:84:21
Restricted Baondedge
= Project Number:4788484029
1 Client:Samsnug
Config:EUT / Adopter / Earphone
Mode :BLE_BE U 2480
185 Tested by:51872
- .
e 1
I
s |
©
0 85 I
> |
& I
0
> 75
E
3 ‘
5 5
2 6
L {
\ Avercge Limit (dBuU/m)
55 \
MMMM“ PRI RTRW AP PRT A AL A i TTRTY | e ..mu..muv.rhr i
= :
4 3 : s 4
& @
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Rangs (6H2) REW/UBM Ref/Atin  Det/fvg Hode Sucep Pts  5ups/fode FPosition Range (GHz) REW/UN Ref/Attn  Det/Avg Mode Sueep Pts  Wowpa/Mode Position
2 46-2.563 (608,31 /5 PERK/LogPur- Fnsec(huto) B98I HAKH 2 dege
Mark Freauency Met Det 30170531 3117_00168 T0d6_ATT(dB)_170809 OC Corr (aB) Corrected Average Limit (dB0V/m) Margin Peak Limit (dBuv/m) P Margin dimuth Height Polarity
(GH2) Reading 717 Reading (d8) ) (Degs) (em)
(dBuy) (dBuV/m)
1 *2.484 42.89 Pk 316 -25.5 0 48.99 - - 74 -25.01 112 199 Vv
2 *2.484 46.98 Pk 316 -25.5 0 53.08 - - 74 -20.92 112 199 v
3 *2.484 32.84 RMS 316 -25.5 212 41.06 54 -12.94 - 112 199 Vv
4 2.545 33.42 RMS 317 -25.2 212 42.04 54 -11.96 112 199 v

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

RMS - RMS detection
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

I UL SUWON Lok Chomber 1 26 Mar 2818 16:36:87
Rodioted Emissions 3-Meters
Project Number:4788484029
180 Client: Sansnug
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_ 2482
99 Tested by:51872
80
]
T 78
g
N
C
£ 60
~ Avg Limit (dBuU/m)
3
~
3 5@
[ia}
° — ’ MM
P ] SO LA o] J" Y
bt Somna™ | e
e T e
¥ Mg
36
20
1 18 18
Freguency (GHzJ
Range (6H2) REU/UBl Ref/Attn Det/fvg fode Sueen Pts foups/liods Fosition | Ronge (Gi) REU/UBl Ref/Attn  Det/fvg Node Sucep Pts foups/fiode  Fosition
1173 IM(-6d)/30k 11218 PEAK/LogPur-Video SBncec(Auto) 681 MAKH B-360degs | 3:3-18 IN(-6083/38k  87/8 PEAK/LogPur-Uideo  SBBnsectAuto) 16k HAXH 8-36Bdege 251
I UL SUWON Lok Chomber 1 26 Mar 2818 16:36:87
Rodioted Emissions 3-Meters
o Project Number:4788484029
6B Client:Samsnu
Config:EUT / Adapter / Earphone
Mode:BLE_HARM_24B2
9 Tested by:51872
80
g 7o
"
C
o
- 6@
2 fvg Limit (dBuU/m)
~
>
2 5.
el
40 o
o
2 &
fa}
30
Pl
1 18 18
Fregquency (GHzl
Range (6H2) REU/UB Ref/Attn Det/fvg Node Sueen Pts f5ups/liode Fosition | Ronge (G REW/UBl Ref/Attn Det/fvg Node Sucep Pts foups/liode Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH) Reading 17 Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.805 32.66 PK 338 -31.6 0 34.86 - - 74 -39.14 0-360 150 H
4 7.206 28.65 PK 359 -28.1 0 36.45 - - 74 -37.55 0-360 150 H
5 9.609 26.44 PK 36.7 -23.5 0 39.64 - - 74 -34.36 0-360 150 H
2 * 4.805 32.51 PK 33.8 -31.6 0 34.71 - - 74 -39.29 0-360 150 \
3 7.206 28.68 PK 359 -28.1 0 36.48 - - 74 -37.52 0-360 150 \
6 9.609 25.68 PK 36.7 -23.5 0 38.88 - - 74 -35.12 0-360 250 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788404029-E2V1
FCC ID: A3LSMJ400F

DATE: APR 09, 2018

MID CHANNEL HORIZONTAL

UL SUWON Lak Chamber 1

26 Mar 2818

16:58:26

110
Radioted Emissions 3-Meters
Project Number:4788404623
168 Client:Samsnu
Config EUT / Adapter / Earphone
Mode :BLE_HARM_2448
99 Tested by:51872
80
E
c 78
!
C
£ 60
~ Avg Limit (dBuU/m)
£
~
3 56
o
S "
4B} o 4
(Rpa IR "
) | e W
P N TR
368
26
1 18 18
Frequency (GHz)
Renge (GH2) ROU/UBl Ref/Attn  Det/Avg Node Sucep Pts d5wps/Mode Fosition | Renge (Ghiz) O Ref/Attn  Det/Avg flode Sucep Pts  foups/fiode Fosition
1-3 IN(-6dB)/38k  112/1B  PEPK/LogPur-Uideo BBmsec(Auta) 68B1  MAKH 0-366degs | 3:3-18 INC-60B)/38Kk 61/ PERK/LocPur—Video  SBBnsectAuto) 16k MAX 8-368degs 15!
! HZUL SUWON Lab Chamber 1 26 Maor 2818 16:58:26
Radiated Emissions 3-Meters
Project Number:4788404623
168 Client:Samsnu
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2448
96 Tested by:51872
80
8 78
>
C
o
= 60
= Avg Limit (dBuU/m)
N
>
2 oo
o
40 R T
2l o
o
368
26
1 8 18
Frequency (GHz)
Renge (GH2) ROU/UBl Ref/Attn  Det/Avg Node Sucen Pts d5wps/iode Fosition | Ronge (Gliz) ] Ref/Attn  Det/Avg flode Sucep Pio ¥oups/liode Position |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading 17 Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.881 31.48 PK 33.8 -31.7 0 33.58 - - 74 -40.42 0-360 250 H
4 *7.321 29.67 PK 359 -27.6 0 37.97 - - 74 -36.03 0-360 150 H
5 9.761 26.04 PK 36.9 -24.2 0 38.74 - - 74 -35.26 0-360 250 H
6 9.761 26.04 PK 36.9 -24.2 0 38.74 - - 74 -35.26 0-360 250 H
2 *4.881 31.98 PK 33.8 -31.7 0 34.08 - - 74 -39.92 0-360 150 \
3 *7.321 28.89 PK 359 -27.6 0 37.19 - - 74 -36.81 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

HIGH CHANNEL HORIZONTAL

11QUL SUWDON Lab Chamber 1 26 Mar 2818 17:18:13
Rodioted Emissions 3-Meters
Project Number 4788404023
180 Client: Sansnug
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_ 2480
9 Tested by:51872
80
o
T 7D
G
N
C
£ 60
- Avg Limit (dBuU/m)
3
~
3 5@
[ie}
° wp b
4p | i
AN A ‘ ey
N L T L
36
20
1 18 18
Frequency (GHz)
Range (GH2) ROU/UBl Ref/Attn Det/fvg fode Sucen Pts ¥oups/liode FPosition | Ronge (Gri2) REU/UBl Ref/Attn  Det/fvg Node Sucep Pts  foups/fiode Fosition
1:1-3 IM(-6dB)/38k  112/18  PEAK/LogPur-Video SBneec(hutc) 681  MAXH B-360degs | 3:3-18 |M(-6d)/3ek  81/8 PERK/LogPur-Uideo  S8Bncec(Autod 16k  HAXH 6-360dege 25
I UL SUWON Lok Chomber 1 26 Mar 2818 17:18:13
Rodioted Emissions 3-Meters
Project Number:4788484029
180 Client: Sansnug
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2480
99 Tested by:51872
80
8 78
"
C
o
- 60
2 Avg Limit (dBul/m)
~
>
2 5o
o
40 2 E
2
a
36
20
1 18 18
Freguency (GHzJ
Range (6H2) REU/UBl Ref/Attn Det/fvg fode Sucen Pts foups/liods Fosition | Ronge (Gi) REW/UBl Ref/Attn  Det/fvg Node Sucep Pts  foups/liode  Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin “Azimuth Height Polarity
(GHz) Reading 7 Reading (dB) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.96 31.25 PK 33.8 -31.6 0 33.45 - - 74 -40.55 0-360 150 H
4 *7.441 2833 PK 35.9 -27.2 0 37.03 - - 74 -36.97 0-360 250 H
S 9.919 25.95 PK 37.1 -22.3 0 40.75 - - 74 -33.25 0-360 250 H
2 *4.96 3191 PK 33.8 -31.6 0 34.11 - - 74 -39.89 0-360 150 \
3 *7.441 29.42 PK 359 -27.2 0 38.12 - - 74 -35.88 0-360 150 v
6 9.919 24.96 PK 37.1 -22.3 0 39.76 - - 74 -34.24 0-360 250 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788404029-E2V1
FCC ID: A3LSMJ400F

DATE: APR 09, 2018

11.38.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9‘:UL SUWON Lab Chamber 7 Apr 2818 11:18:46
Radiated Emissions — 3 Meters
= Project Number:4788484829
8 Client:Somsnug
Config:EUT / Adapter / Earphone
Mode :Below_16_BLE
75 Tested by:45574
65
E
t 55
G
N
< (
£ 45 GFk- it CdB ot/ md
E
3 35
3 1
@
< M
- 2
25 % W“’W M
s Y.
il
=
30 1808 1686
Frequency (MHz)
Range (HHz) RN/ VB Ref/fttn  Det/fvg Hode Sucep Pts  5ups/fade Pasition Range (1z) RE/UEN Ref/Attn Det/Avg Mode Sueep Pte  #owps/Mode Position
1:30-1800 120k (-60B)/380K 187/18  PERK/LogPur-Vidso  165nsecCAuta) 18k HAYH 0-30dege H
9:UL SUWON Lab Chamber ! 7 Apr 2818 11:18:46
Rodioted Emissions - 3 Meters
= Project Number:4788484829
8 Client:Somsnug
Config:EUT / Adapter / Earphone
Mode :Below_16_BLE
75 Tested by:45574
65
s
{ F
C
[
> 45 h
4 OPR LT CHE U ) i
2 a
N ;
T Vo1 VR NS RUNY-S NS AU SN SO U S VO SO SRR SO SRR SO S
@ TP 6
T | 2 ‘
= T W/
ooy - o N i ]
W"n.w"‘
My, " “me MMU ) e
5 g %Al‘g‘dﬂ
=
30 188 1686
Frequency (MHz)
Range (HHz) [ Ref/Attn  Det/Avg Hode Sucep Pte  5ups/fode Pasition Range (z) RE/UEN Ref/Attn  Dst/Avg Mode Sueep Pts  Wowps/Mode Position
1 120K (-608)/300K 187/18 K/ LogPur-Uidea (ko) 0-368deg
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REPORT NO: 4788404029-E2V1
FCC ID: A3LSMJ400F

DATE: APR 09, 2018

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det 750_20170831 30-1000MHz[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 30.582 44.38 Pk 16 -29.8 30.58 40 -9.42 0-360 300 H
2 48.333 349 Pk 19.8 -29.7 25 40 -15 0-360 400 H
3 * 253.003 36.92 Pk 18.4 -27.2 28.12 46.02 -17.9 0-360 100 H
4 31.94 54.45 Pk 16.2 -29.6 41.05 40 1.05 0-360 100 \Y
5 34.656 48.02 Pk 16.5 -29.6 34.92 40 -5.08 0-360 100 \Y
6 46.781 42.51 Pk 19.8 -29.4 32.91 40 -7.09 0-360 100 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det 750_20170831 30-1000MHz[dB] Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
31.94 48.27 Qp 16.2 -29.6 34.87 40 -5.13 258 101 Vv

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

Qp - Quasi-Peak detector
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: ASLSMJ400F

RESULTS

WORST EMISSIONS

LINE 1 PLOT
,‘BQUL SUWON Lab AC Shield Room 38 Mar 2818 13:57:11
Conducted RFI Uoltoge
9 1T Nome ‘Samecng
Config:EUT / Adapter / Earphone
Mode AC_L ins_BLE
89 Test by151872
_ /8
< I
8 6o
& —
5 50 25
» Lk ;
3 gd Kimamm TP AT
§ A g
S i | e f | il ; |
sel Bl g N‘ Wbl A‘MM; M‘“ T urwIye T o FANVUPTF TNV TMIRWOTT | TR B i
AV NI AR LT Y
ogldodf N LY ’ ! | 4 :
RV RVAY! ' ””
Y \ \/‘ \
18 “
15 1 8 30
Frequency (MHz)
Fonge 0o T R/t Dt/ Fod Swep T ol Lol Range (Hz) REW/UBl Ref/Attn  Det/Avg fode Swep Pts #5ups/fods  Label
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det 101837_L1_wit CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading h extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) (dB(uVolts)) QpP AV
1 174 313 Pk 9.9 2 41.4 64.77 -23.37 - -
2 174 20.1 Av 9.9 2 30.2 - - 54.77 -24.57
3 48 39.23 Pk 9.7 2 49.13 56.34 -7.21 - -
4 A77 29.86 Av 9.7 2 39.76 - - 46.39 -6.63
5 .516 36.88 Pk 9.7 2 46.78 56 -9.22 - -
6 .516 28 Av 9.7 2 379 - - 46 -8.1
7 1.155 33.08 Pk 9.8 3 43.18 56 -12.82 - -
8 1.164 22.84 Av 9.9 3 33.04 - - 46 -12.96
9 6.255 34.45 Pk 9.7 3 44.45 60 -15.55 - -
10 6.27 20.86 Av 9.7 3 30.86 - - 50 -19.14
11 16.008 36.56 Pk 9.9 4 46.86 60 -13.14 - -
12 16.029 20.53 Av 9.9 4 30.83 - - 50 -19.17

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions

Range 1: Phase L1 .15 - 30MHz

Frequency Meter Det 101837_L1_with CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading extension Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuv) (dB(uVolts))
17325 30.02 Qp 9.9 2 40.12 64.8 -24.68 - -
48075 36.07 Qp 9.7 2 45.97 56.33 -10.36 - -
47775 35.11 Qp 9.7 2 45.01 56.38 -11.37 - -
.51525 33 Qp 9.7 2 42.9 56 -13.1 - -
1.15575 29.15 Qp 9.8 3 39.25 56 -16.75 - -
1.16325 29.32 Qp 9.9 3 39.52 56 -16.48 - -
6.25515 29.39 Qp 9.7 3 39.39 60 -20.61 - -
6.27015 28.76 Qp 9.7 3 38.76 60 -21.24 - -
16.0082 30.52 Qp 9.9 4 40.82 60 -19.18 - -
16.0292 30.9 Qp 9.9 4 41.2 60 -18.8 - -

Qp - Quasi-Peak detector
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

18@UL SUWON Lab AC Shield Room 38 Mar 2018 13:57:11
Conducted RFI Uoltoge
Project No:4788484829
98 Client Nome:Somsung
Config:EUT / Adapter / Earphone
Mode:AC_L ine_BLE
20 Test byi51872
70
=z
[ T —
3 6o :
o T
9 58 15 1
g) 13
3 gy bl 1 %’Mﬁ | »r ‘IM (
8 » V\VIV\ /‘Vﬂ \NMVJV\; n\ﬁ/{ﬂ xﬂ‘ Uil
IAEY \ \f ﬂ i lig

—

AL AW

15 1 18
Frequency (MHz)

Range (HHz) RBLL/VBL Ref/fttn Det/fvg Mode Swezp. Pts $Sups/fode Label Rarge (HHz) REW/VBU Ref/fttn Det/fvg Mode
futa Ph/fy

#5ups/Made  Label
2:.15-30 O(-60B)/-

Sweep Pis
16008us/IHz 9958 1/IRIT  Phose N
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REPORT NO: 4788404029-E2V1 DATE: APR 09, 2018
FCC ID: A3LSMJ400F

LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Marker Frequency Meter Det 101837_N_with CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuVv) (dB(uVolts)) Qp AV

13 171 33.24 Pk 10 2 43.44 64.91 -21.47 - -
14 171 19.56 Av 10 2 29.76 - - 54.91 -25.15
15 A77 37.26 Pk 9.8 2 47.26 56.39 -9.13 - -
16 48 28.37 Av 9.8 2 38.37 - - 46.34 -7.97
17 .984 36.94 Pk 9.8 3 47.04 56 -8.96 - -
18 .99 23.38 Av 9.8 3 33.48 - - 46 -12.52
19 1.191 35.9 Pk 9.9 3 46.1 56 -9.9 - -
20 1.236 22.88 Av 9.9 3 33.08 - - 46 -12.92
21 6.567 35.08 Pk 9.8 3 45.18 60 -14.82 - -
22 6.537 19.92 Av 9.8 3 30.02 - - 50 -19.98
23 16.248 36.85 Pk 9.9 4 47.15 60 -12.85 - -
24 16.248 18.83 Av 9.9 4 29.13 - - 50 -20.87

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions

Range 2: Phase N .15 - 30MHz

Frequency Meter Det 101837_N_with CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading extension Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuv) (dB(uVolts))
17175 30.33 Qp 10 2 40.53 64.88 -24.35 - -
47775 32.46 Qp 9.8 2 42.46 56.38 -13.92 - -
48015 33.27 Qp 9.8 2 43.27 56.34 -13.07 - -
.98415 33.35 Qp 9.8 3 43.45 56 -12.55 - -
.98925 29.83 Qp 9.8 3 39.93 56 -16.07 - -
1.19175 29.68 Qp 9.9 3 39.88 56 -16.12 - -
1.23615 28.93 Qp 9.9 3 39.13 56 -16.87 - -
6.56775 28.14 Qp 9.8 3 38.24 60 -21.76 - -
6.53625 28.66 Qp 9.8 3 38.76 60 -21.24 - -
16.2482 29.4 Qp 9.9 4 39.7 60 -20.3 - -

Qp - Quasi-Peak detector
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