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FCC ID: A3LSMT590 IC : 649E-SMT590

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: BT/BLE, DTS/UNII a/b/g/n/ac and ANT+ Tablet
MODEL NUMBER: SM-T590

SERIAL NUMBER: R32K1000WAB (RADIATED, Original);

R32K400E4CK (CONDUCTED, Original)
R32K5005EDZ (RADIATED, Spot check)

DATE TESTED: MAY 15, 2018 - JUN 04, 2018 (Original)
JUN 21, 2018 (Spot check)

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 2 Pass
INDUSTRY CANADA RSS-GEN Issue 5 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 JUN 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:

&

SungGil Park Hoonpyo Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

1.1 INTRODUCTION OF TEST DATA REUSE

DATE: JUL 07, 2018
IC : 649E-SMT590

This report referenced from the FCC ID: ASLSMT595 DTS BLE(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2.

DIFFERENCE

The FCC ID: ASBLSMT590(IC : 649E-SMT590, Model number : SM-T590), shares the same
enclosure and circuit board as FCC ID: ABLSMT595 (Model number : SM-T595). The BLE
antennas and surrounding circuitry and layout are identical between these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMT595 (Model number : SM-T595) remains representative of FCC ID: ABLSMT590(IC :
649E-SMT590, Model number : SM-T590). The test data of FCC ID: ASLSMT595 (Model

number : SM-T595) being submitted for this application to cover BLE features.

Model number, SM-T595, is not certified for ISED certification.

1.3. SPOT CHECK VERIFICATION DATA
(Worst case of the radiated spurious and band edge emissions)
Original model Spot check model
. SM-T595 Results SM-T590 Results L.
Band Test Iltem | Frequency Test Limit 1D ASLSNITSOS FCCID : ASLSMT590 Deviation Remark
: IC : 649E-SMT590
O7S BLE Band Edge | 2480 MHz | 54 dBuV/m | 44.79 dBuV/m 44.76 dBuV/m -0.03 dB
(2.4GHz)
RSE 2402 MHz | 74 dBuV/m | 40.12 dBuV/m 39.69 dBuV/m -0.43 dB |[Noise Floor

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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REPORT NO: 4788494706-E2V3

FCC ID: A3LSMT590

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

DATE: JUL 07, 2018

IC : 649E-SMT590

Equipment Eg]éergce TP _— Reference el : :
Grant/Permissive o Test/RF | Report Tittle / Section
Class (Reference Application
Change Exposure
Model number)
FCC Report DTS
4788452530- Test WLAN /
E1V2 .
All sections
A3LSMT595
DTS (SM-T595) Grant
4788452530- Test FCC Report BLE
E2V2 All sections
A3LSMT595 4788452530- FCC Report BT /
DSS (SM-T595) Grant E3V2 Test All sections
A3LSMT595 4788452530- FCC Report ANT+/
DXX (SM-T595) Grant E5V2 Test All sections
- A3LSMT595 Grant 4788452530- | L Fccvsﬁg\‘l’\lrtlu'\”'
(SM-T595) E4V2 .
All sections
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

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.

IC RSS-GEN Issue 5

IC RSS-247 Issue 2

KDB 558074 D01 DTS Meas Guidance v04.
ANSI C63.10-2013.

ourwWNE

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
[ ] Chamber 1
Chamber 2
X] 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.orq/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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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

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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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a BT/BLE, DTS/UNII a/b/g/n/ac and ANT+ Tablet.
This test report addresses the DTS (BLE) operational mode.

5.2. MAXIMUM OUTPUT POWER

DATE: JUL 07, 2018
IC : 649E-SMT590

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

Fr:quency o Power Output Power| Output Power
ode
ange Mode
[MHZz] [dBm] [mW]
2402 - 2480 BLE Peak 5.815 3.82
Average 5.563 3.60
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 0.9 dBi.

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.

Page 10 of 54

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: 4788494706-E2V3
FCC ID: A3LSMT590

5.5. DESCRIPTION OF TEST SETUP

DATE: JUL 07, 2018
IC : 649E-SMT590

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA20EWE R37JCWLOFR5DK3 N/A
Data Cable SAMSUNG EP-DN930CWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

I/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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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590
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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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

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
Preamplifier, 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 Ver9.5

AC Line Conducted software UL UL EMC Ver 9.5
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

7. REFERENCE MEASUREMENT RESULTS

7.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS

None: for reporting purposes only.

DATE: JUL 07, 2018

IC : 649E-SMT590

ON Time| Period [Duty Cycle| Duty Duty Cycle /T
Mode B X Cycle |Correction Factor|Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BLE | 0390 | 0625 | 0624 | 624% | 2.05 | 2564
E Keysight Spectrum Analyzer - Swept SA Lo e sl]
RL RF 50Q DC CORREC SENSE:INT| ALIGN AUTO! 04:50:11 PMJun 01, 2018
’7 ! ! ! ! ‘ ‘ Trig E‘!elay-150.l) |‘.|s #Avg Typ‘s: RMS TRACE]| 3’ 56
PNO: Fast ~—#— 1rig: RFBurst TYPE| WY
IFGain:Low Atten: 30 dB DET|P
10 dBidiv___Ref 20.00 dBm
Log
100
oo
-10.0
-200
-30.0
400
-50.0
-£0.0 !y a
il |
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz

1 N t 151.1 us 3.88 dBm
2 M t (A) 390.0 us (A) 1.82dB
3 A1 t (A) 625.4 us (A) 0.89dB
4
5
6
7
8
9

10

11

:

FUNCTION WIDTH

STATUS
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

99% BANDWIDTH

7.2.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

DATE: JUL 07, 2018
IC : 649E-SMT590

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 1.064
Mid 2440 1.057
High 2480 1064
Worst 1.064
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REPORT NO: 4788494706-E2V3

FCC ID: A3LSMT590

99% BANDWIDTH PLOTS

DATE: JUL 07, 2018
IC : 649E-SMT590

Low CH

Keysight Spectrum Analyzes - Occupied BW
RL G 5 C

SENSE:IH ALIGN AUTO
Center Freq: 2.402000000 GHz

Trig: Free Run

|
04:53:53 Pun 01,2018
Radio Std: None

Middle CH

High CH

HFGain:Low #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 100 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 2.29 dBm
1.0641 MHz
Transmit Freq Error 16.738 kHz OBW Power 99.00 %
x dB Bandwidth 1.109 MHz x dB -20.00 dB
Keysight Spectrum Analyzer - Occupied BW =
RL [ 500 C Of SENSE:IH [ ALIGN AUTO 04:54:08 PMJun 01, 2018
Center Freq: 2.440000000 GHz Radio Std: None
Trig: Free Run
HFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
I BLLOHAR RN RN AL RSN L LA
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 3.63 dBm
1.0571 MHz
Transmit Freq Error 15.581 kHz OBW Power 99.00 %
x dB Bandwidth 1.112 MHz x dB -20.00 dB
isc sTATUS
Keysight Spectrum Analyzer - Occupied BW =
RL [ 500 C ORRE SENSE:IH [ ALIGN AUTO 04:54:23 PMJun 01, 2018
Center Freq: 2480000000 GHz Radio Std: None
Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log |
Center 2.48 GHz " Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 3.52 dBm
1.0642 MHz
Transmit Freq Error 16.851 kHz OBW Power 99.00 %
x dB Bandwidth 1.112 MHz x dB -20.00 dB
hisc —
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590
8. MEASUREMENT METHODS

6 dB BW : KDB 558074 D01 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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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

9. SUMMARY TABLE

FCC Part IC o _ Test Test
q T D T L
Section Section est Description est Limit Condition Result
15.247 RSS-247
Occupied Band width (6dB >500KHz Pass
@@ 5.2(a) P (6dB)
2.1051, RSS-247 |Band Edge / Conducted
15.247 (d) 5.5 Spurious Emission -20dBe Pass
15.247 RSS-247 Conducted
} ) TX conducted output power <30dBm Pass
®)@3) 5.4(d) put P
RSS-247
15.247 (e) 5.2(b) PSD <8dBm Pass
RSS-GEN . .
AC Power Line conducted . Power Line
15.207 (a) | Clause 7 & L Section 10 Pass
8.9 emissions conducted
15.205, RSS-GEN . . L .
15.209 Clause 8.8 Radiated Spurious Emission < 54dBuV/m Radiated Pass
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

FCC §15.247 (a) (2)
IC RSS-247 §5.2 (a)

6 dB BANDWIDTH

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

TEST PROCEDURE

DATE: JUL 07, 2018
IC : 649E-SMT590

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
[MHZz] [kHZz] [kHZz]
Low 2402 681.80 500.0
Mid 2440 680.31 500.0
High 2480 670.32 500.0
Worst 670.32 500.0
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590
6 dB BANDWIDTH PLOTS

DATE: JUL 07, 2018
IC : 649E-SMT590

‘Spectrum Analyzer - Swept SA

[E=RE=N"xS)

o
RL_ | RF

[50Q DC | CORREC |

[ SENSE:INT] [

ALIGNAUTO |

04:51:49 PM Jun 01, 2018

PNO: Wide —»- Trig: FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RM!
Avg[Hold: 10071

s TRACE[[ 2345 6
00 TYPE| M
DET|P NNN

Ref 20.00 dBm

Mkr1 2.402 011 100 GHz
4.075 dBm|

10 dBidiv
Log

6.00 4B

-—
681,799 kHz

Low CH

Center 2.4020000 GHz
|#Res BW 100 kHz

#VBW 300 kHz

Span 1.500 MHz
Sweep 1.333 ms (20001 pts

ke

STATUS

Center 2.4400000 GHz

#VBW 300 kHz

B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soQ Dbc | coRREC | [ SENSE:INT] ALIGN AUTO | 04:52:19 PMJun 01, 2018
] #Avg Type: RMS TRACE[103 4 5 6
PNO:Wide —»— Trig: Free Run Avg|Hold: 1001100 TYPE| M
IFGain:Low Atten: 30 dB DET|P NN N
Mkr1 2.440 011 025 GHz
jodaidy__Ref 20.00 dBm 5.415 dBm
g
10.0 0
ik} — L-5:00dB
680,309 kHz
-10.0
. 200
Middle CH
300
0.0
500
60.0
700
Span 1.500 MHz

Sweep 1.333 ms (20001 pts

Center 2.4800000 GHz
|#Res BW 100 kHz

#VBW 300 kHz

|#Res BW 100 kHz
Ifs starus.
E Keysight Spectrum Analyzer - Swept SA ===
RL | RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO 04:52:51 PMJun 01, 2018
#Avg Type: RMS
PNO:Wide —» Trig: Free Run AvglHold: 100/100
IFGain:Low Atten: 30 dB ‘
Mkr1 2.480 011 925 GHZ
19geidy__Ref 20.00 dBm 5.287 dBm
10.0 )
0.00 — ‘;6-00 dB
6708322 kHz
-10.0
High CH
300
-40.0
60.0
£0.0
700
Span 1.500 MHz

Sweep 1.333 ms (20001 pts

STATUS
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

10.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-247 §5.4 (d)

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 4463 30.000 -25.537
Mid 2440 5.815 30.000 -24.185
High 2480 5.691 30.000 -24.309
Worst 5.815 30.000 -24.185
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590
OUTPUT POWER PLOTS

DATE: JUL 07, 2018
IC : 649E-SMT590

[E=RE=E XY

18

Bl Keysight Spectrum Analyzer - Swept SA
RL [ RF

[50Q DC | CORREC |

[ SENSE:INT]

ALIGN AUTO

—. Trig: FreeRun

10 dBrdiv Ref 20.00 dBm
Log

PNO; Fast

IFGain:Low Atten: 30 dB

#Avg Type: RMS
AvglHold: 100/100

Mkr1 2.401 873 5 GHz
4.463 dBm

Low CH

Center 2.402000 GHz

Span 10.00 MHz

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa STATUS|
B Keysight Spectrum Analyzer - Swept SA
RL | RE [S0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO |
#Avg Type: RMS C|
PNO:Fast —»— Trig: FreeRun AvglHold: 100/100 v
IFGain:Low Atten: 30 dB DEeT|?
MKr1 2.439 899 0 GHz
joaraly__Ref 20.00 dBm 5.815 dBm
og
10
9
0
-100
. Eal]
Middle CH
300
00
500
600
700
Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa STATUS|
B Keysight Spectrum Analyzer - Swept SA [E=EE
RL [ RF [500 DC | CORREC | [ SENSE:INT] | ALIGNAUTO | 04:14:42 PMMay 14, 2018
#Avg Type: RMS

PNO: Fast ~»— 1rig: FreeRun

AvglHold: 1001100

#Res BW 3.0 MHz

msc

IFGain:Low Atten: 30 dB
Mkr1 2.479 819 5 GHz
E%gsrdiv Ref 20.00 dBm 5.691 dBm
10. A
4
0.
-10.0
. -200 —
High CH
-300
-40.0
-50.0
-60.0
-700
Center 2.480000 GHz Span 10.00 MHz
#VBW 50 MHz Sweep 1.333 ms (20001 pts)

STATUS
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

10.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

DATE: JUL 07, 2018
IC : 649E-SMT590

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 4231 2.649
Middle 2440 5.563 3.600
High 2480 5432 3.493

Page 23 of 54

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: 4788494706-E2V3
FCC ID: A3LSMT590

10.4.

LIMITS

PSD

FCC §15.247
IC RSS-247 §5.2 (b)

DATE: JUL 07, 2018

IC : 649E-SMT590

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
[MHz] [dBm/3kHz] | [dBm/3kHz] [dB]
Low 2402 -10.82 8.00 -18.82
Mid 2440 -9.52 8.00 -17.52
High 2480 -9.64 8.00 -17.64
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

POWER SPECTRAL DENSITY PLOTS

DATE: JUL 07, 2018
IC : 649E-SMT590

Bl Keysight Spectrum Analyzer - Swept SA
RL [ RF [50Q DC | CORREC |

[ SENSE:INT]

ALIGN AUTO

PNO: Wide —»— 1Tig: FreeRun

#Avg Type: RMS
AvglHold: 100/100

Low CH

|#Res BW 3.0 kHz

IFGain:Low Atten: 20 dB
E%QdBrdiv Ref 10.00 dBm -10.823 dBm
0.
-100 6
<200
-300
-400
-50.0
600
-70.0
-80.0
Center 2.4020000 GHz Span 1.596 MHz
#VBW 10 kHz Sweep 50.67 ms (20001 pts)

b

STATUS

[N

B Keysight Spectrum Analyzer - Swept SA
RL | RE [s0@ DC | CORREC |

| SENSE:INT] [

ALIGN AUTO |

PNO: Wide —+— ITig: FreeRun

#Avg Type: RMS
AvglHold: 1001100

Middle CH

|’Res BW 3.0 kHz

IFGain:Low Atten: 20 dB
Mkr1 2.439 982 95 GHZ
E%SB“’"' Ref 10.00 dBm -9.520 dBm
E T
-100 ‘
=200
-300
-400
-50.0
-60.0
-700
-80.0
Center 2.4400000 GHz Span 1.586 MHz
#VBW 10 kHz Sweep 50.67 ms (20001 pts)

b=

STATUS

E Keysight Spectrum Analyzer - Swept SA
RL

[ |- e

[ RF [500 DC | CORREC |

[ SENSE:INT] |

ALIGNAUTO |

04:57:55 PM Jun 01,2018

PNO: Wide ~—»—~ ITig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS
AvglHold: 1001100

Ref 10.00 dBm

Mkr1 2.479 983 00 GHz

-9.638 dBm

10 dB/idiv
Log

High CH

|#"Res BW 3.0 kHz

Center 2.4800000 GHz

#VBW 10 kHz

Sweep 50.67 ms (20001 pts

Span 1.596 MHz

STATUS
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 §5.5

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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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590
RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

DATE: JUL 07, 2018
IC : 649E-SMT590

B Keysight Spectrum Analyzer - Swept SA @@@- ]
RL | RF [s00 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 05:01:15 PMJun 01,2018
#Avg Type: RMS TRACE 3456
PNO: Wide —w— Trig: Free Run Avg|Held: 100/100 TYPE|M Ay
IFGain:Low Atten: 30 dB peT|P d
Mkr1 2.399 985 0 GHz
(0B Ref 20.00 dBm -51.851 dBm
100
0.00
-10.0
1459 dBm)|
Low CH 200
BandEdge .
-40.0
500 *
-60.0 ot
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:04:34 PMJun 01,2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast -+ Trig: FreeRun Avg|Held: 100100 TYPE| M st
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.140 0 GHz
10,951y _Ref 20.00 dBm -50.394 dBm
100
0.00
-10.0 14 55 dom|
200
-30.0
-40.0 .
Low CH o
. B0.0 e e s i
Spurious ol
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MKRIMODE[TRCSCL] x| ¥ ] FUNCTION [ FUNCTIONW FUNCTION VALUE -
1 N f 24024 GHz 3.869 dBm
N f 26.140 0 GHz -50.394 dBm
3
4
5 E
6
7
8
9
10 N
11
| . |
IMSG STATUS
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590
SPURIOUS EMISSIONS, MID CHANNEL

DATE: JUL 07, 2018
IC : 649E-SMT590

Keysight Spectrum Analyzer - Swept SA

o Jes)

RL | RF [s0Q DpC | CORREC | [ SENSE:INT] |

ALIGN AUTO |

F

PNO: Wide -»— Trig: FreeRun
IFGain:Low Atten: 30 dB

04:59:41 PMJun 01,2018
#Avg Type: RMS TRACE 3456
Avg|Held: 100/100 TYPE| r:w—ﬁ'm—vv

10 dBidiv. - Ref 20.00 dBm
Log

Mkr1 2.440 012 75 GHz
5.406 dBm

10.0

0.00

-100

1459 dBm

-200

Middle CH
BandEdge

-30.0

-400

Center 2.440000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts

MSG

BE Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] |

ALIGN AUTO |

RL | RF [s0@ DC [ cORREC |

—%— Trig: Free Run
Atten: 30 dB

PNO: Fast
IFGain:Low

#Avg Type: RMS
Avg|Held: 100/100

10 dBldiv Ref 20.00 dBm
Log

Mkr2 26.346 5 GHz
-49.792 dBm

100

000

EEEEEED

-10.0

=200

=300

-40.0

500

Middle CH

-B0.0

Spurious

7oaf
|

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

[l oo 50— %
1 N f 2.4401 GHz
26.346 5 GHz

4.379 dBm

N f -49.792 dBm

FUNCTION FUNCTION WIDTH

.

.

STATUS
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590
SPURIOUS EMISSIONS, HIGH CHANNEL

BE Keysight Spectrum Analyzer - Swept SA \i/lil@_
RL | RF [s0Q DpC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:01:51 PMJun 01,2018
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Held: 100/100 TYPE| M At it
IFGain:Low Atten: 30 dB peT|P d
Mkr1 2.483 526 5 GHz
10 geici__Ref 20.00 dBm -56.565 dBm
100
0.00
-10.0
1459 dBm)|
High CH
BandEdge .
-40.0
500
0.0 ! ? Y |
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG
BE Keysight Spectrum Analyzer - Swept SA
RL | RF [s0Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO |
r #Avg Type: RMS
PNO: Fast -+ Trig: FreeRun Avg|Held: 100/100
IFGain:Low Atten: 30 dB
Mkr2 25.658 9 GHz
10,95/ __Ref 20.00 dBm -50.061 dBm
100
0.00
-10.0 14 55 dom|
200
-30.0
-40.0 ’ E
High CH
S . 600 NS e e
purious f
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRIMODE[TRCsCL] x| ¥ ] FUNCTION ] FUNCTIONWIDTH] N
1 N f 2.480 5 GHz 4.730dBm
N f 25.658 9 GHz -50.061 dBm
3
4
5 £
6
7
8
9
10 N
11 -
< . |
IMSG STATUS
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7 (Receiver)

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590
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(1/0.624)=2.05dB

(Spectrum Analyzer round it up to 2.05dB)

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.
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

11.2. TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 3 23 May 2018 14:12:42
Restricted Bondedge
= Project Number: 4788452538
t Client:Somsung
ConfigiEUT / Adepter / Ecrphone
Mode :BLE_BE_H_24B2
195 Tested by:45574
i
g5 [
T 85 -
8 |
N
N \
5 5 :
2 7
E
3 65 |
: /
[ia}
el
55 Averoge LLimit (dBuUym) — "
Wt AR el o Ll il g 4 L m Lpailal MNMMM Wm
5 4
4 oo " " I " " e e @ PRI o Mgt
it Wl 4 it ey W
35
2.31 1d.5MH=z/ 2.415
Frequency (GHz)
Range (6H2) W/ VB Ref/Attn  Det/fvg Hode Suesp Pts  H5ups/Made Pasition Range (GHz) RE/UBU Ref/Attn  Det/fvg Mode Gueep Pt #ups/fode Position
1:2731-2.415 1M(-6dB)/3M 12/15 PEAK/LogPur-Uideo  Bnsec(Auto) 8080 MAXH 53 degs 150 2:2.31-2.41 1MC-6cB)/3M 112715 AVER/Pur Avg (RNS: Bnsec(Auto) 8808  1BATAUG 53 degs 150 cn
Marker Frequency Meter Det 3117(00205959] 10dB_ATT[dB] 'DC Corr (dB) Corrected “Average Limit (dBuV/m) ‘Margin Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GH2) Reading Reading (@8) (@8) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 4238 Pk 318 233 0 50.88 74 -23.12 53 150 H
2 *2.383 44.54 Pk 318 232 0 5314 - - 74 -20.86 53 150 H
3 239 3233 RMS. 318 233 2.05 42.88 54 1112 B B 53 150 H
4 *2.377 3321 RMS 318 -23.2 2.05 43.86 54 -10.14 53 150 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: JUL 07, 2018

REPORT NO: 4788494706-E2V3
IC : 649E-SMT590

FCC ID: A3LSMT590
VERTICAL PEAK AND AVERAGE PLOT

"ZKUL SUWON Lab Chamber 3 23 May 2818 14:34:28
Restricted Bondedge
= Project Numher:4788452538
1 Client:Samsun
Canfig EUT / Adapter / Earphone
Mode:BLE BE U 2482
195 Tested by:45574
]
95 j
!
. |
§ 85 f
>
C I
o
> 75
s
3
3 6 |
S Ho
55 Average Limit (dBul/m) )\/ |
o T yon o il i bt kbbb bR il kmw#wtm
45 4 3 ‘
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn Det/fvg Mods Susep Pts  5ups/Miods Position | Rongs (GH) REW/VE Ref/Attn  Dt/Avg ods Sweep Fio Soupo/liode Fosition |
i 1H(-6dB). : EAK/LogPur-Videc ecthute)  GEBB  MAKH leg {

VERTICAL DATA
Trace Markers

Mark Frequency Vet Det 3117[00205959] 10d8_ATT(dB] DC Corr (dB) Corrected ‘Average Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHa) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 42.7 Pk 318 -23.3 0 51.2 - - 74 -22.8 91 109 \
2 *2.388 44.83 Pk 318 -23.3 0 53.33 - - 74 -20.67 91 109 A
3 2.39 32.21 RMS 31.8 -23.3 2.05 42.76 54 -11.24 - - 91 109 \
4 *2.353 33.39 RMS 31.7 -23.2 2.05 43.94 54 -10.06 - - 91 109 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12KUL SUWON Lab Chomber 3 23 May 2818 15:38:53
Restricted Bandedge
Project Number:4788452538
115 Client:Somsun
Config:EUT / Adapter / Earphone
Mode:BLE BE H 2488
185 Tested by:45574
95 f
t 85
g ( |
[ |
5 75 ) \
2 7
e
3 65 !
5 |
[1a)
2 [
- | \ Average Limit C(dBul/ml >
55 f
m L,—. Ty |W | k Ll AIIIMLMM‘ 0 AT f FFITY M.H'l A | et L 0 ™ Iy b J' v PRI TITS WY TN TC TR M‘A‘HH
5 Joi43 4
4 TRt o T . A iy A
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GH2) 7 Ref/fittn  Det/fug Hads Sueep Pts  ¥sups/ods Position | Renge (GHa) /B Ref/Attn  Det/fvg Hods Sweep Pte  #owps/lode Pasition
1:2.462.563 MG/ 112/15  PEAK/LogPur-Video Smsec(hute) BBR  HAKH 55 dege 21| 2:2.462.563 WG/ 112715 AUER/Pur Avg(RIS)  SnsecChuto)  BEBB  1BATAUS 55 degs 217
Marker Frequency Meter Det 3117(00205959] 10dB_ATT[dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.484 4435 Pk 321 23 0 53.45 B B 74 2055 55 217 H
2 2528 4555 Pk 321 23 0 54.65 - - 74 1935 55 217 H
3 *2.484 33 RMS 321 23 2.05 44.15 54 9.85 - - 55 217 H
4 2.501 3354 RMS 321 22,9 2.05 44.79 54 921 B B 55 217 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590
VERTICAL PEAK AND AVERAGE PLOT

12KUL SUWDON Lab Chamber 3 23 May 2818 15:55:24
Restricted Bandedge
= Project Number:4788452538
1 Client: Samsung
Config:EUT / Adapter / Earphone
Mode:BLE BE U 2488
185 Tested by:45574
/
95 ‘
8§ 85
>
C
o
> 75
e
~
3 65 /
@ |
Gl /
S { |
55 / \‘k Average Limit C(dBul/m) 2
AT AT .A_.,wwwf TTTIP) L.vuu..‘m.“mlvi e " b TR A‘ bbbl "w."wj;t.h N TRV r‘k“l‘ T Y
4
4|: ,,,,,, -
| i o
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range () REU/UB Ref/Attn Dot/fvg Mods Suep Pts  5ups/liode Position | Range (GH) REU/VBU Ref/Attn  Dot/Avg Hods Swcep Fio Sowpe/liode Fosition |
16-2.56. 1H(-6d5)/3 : EAK/LogPur—Videc ; ) eamR Mg 5 !
Marker Frequency Meter Det 3117(00205959] 10dB_ATT[dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GH2) Reading Reading (@8) (@8) (Degs) (em)
(dBwY) (dBuv/m)
1 *2.484 4234 Pk 321 23 0 51.44 - - 74 2256 76 111 v
2 2.544 45.55 Pk 321 23 0 54.65 - - 74 19.35 76 111 v
3 *2.484 31.99 RMS 321 -23 2.05 43.14 54 -10.86 - - 76 111 A
4 2.561 33.41 RMS 321 22,9 2.05 44.66 54 934 B B 76 111 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

DATE: JUL 07, 2018
IC : 649E-SMT590

11@UL SUWON Lab Chamber 3 23 Moy 2018 13:41:41
Radioted Emissions 3-Meters
. Project Number:4788452538
188 Client: Somsung
Config EUT / Adupter / Earphane
Mode :BLE_HARM 2402
ag Tested by:45574
80
3
c 78
o
N
'[
£ 60
-~ Avg Limit (dBuU/m)
£
~
3 5B
[ia}
el
408 : =
1 ol
i i e
38
28
1 18 18
Frequency (GHz)
Range (62) REW/UBH Ref/Attn  Det/fvg flods Sueep Pts foups/fiods FPosition Fonge (6H) REU/VBU Ref/Attn  Det/Avg fode Sueep Pts  Fowps/Made Fosition
1:1-3 IN(-6B>/38  112/15  PEAK/LogPur-Video 183nsec(Auta) 6B  MAXH 8-360dega 25 3:3-18 IHC-6B)/30K 8778 PERk/LagPur-Video 1 doeehute) 16k MM S68deg 150 «
| 1@UL SUWON Lab Chamber 3 23 May 2018 13:41:41
Rodioted Emissions 3-Meters
Project Number:4788452538
1868 Client:Somsung
Config EUT / Adopter / Earphone
Mode :BLE_HARM_2482
ag Tested by: 45574
88
5 7o
2
C
o
= 6@
2 Avg Limit (dBuU/m)
~
>
[z
2 5B
el
A B b niii 5 T T
= o
36
28
1 18 18
Frequency (GHz)
Range (6H) REW/UBH Ref/Attn  Det/Avg flods Sueep Pts  Soups/fods Fosition Range (GH) REU/UBU Ref/Attn  Det/Avg fode Sueep Pts  Fowpo/flods 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.

Page 36 of 54

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 Korea, Ltd.

FORM ID: FCC_15C




REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(00205959] 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.804 29.55 PK 339 -28.2 0 35.25 - - 74 -38.75 0-360 250 H
3 7.206 24.67 PK 356 -23.9 0 36.37 - - 74 -37.63 0-360 250 H
5 9.609 23.32 PK 36.7 -19.9 0 40.12 - - 74 -33.88 0-360 250 H
6 9.609 23.32 PK 36.7 -19.9 0 40.12 - - 74 -33.88 0-360 250 H
2 *4.804 29.92 PK 339 -28.2 0 35.62 - - 74 -38.38 0-360 250 \Z
4 7.206 25.21 PK 35.6 -23.9 0 36.91 - - 74 -37.09 0-360 149 \Z

* - 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).

Page 37 of 54

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: 4788494706-E2V3
FCC ID: A3LSMT590

MID CHANNEL HORIZONTAL

DATE: JUL 07, 2018
IC : 649E-SMT590

18UL SUWDON Lab Chamber 3 23 May 2818 14:46:23
Radioted Emissions 3-Meters
Project Number:4788452530
169 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2448
9p Tested by:45574
80
3
c 70
o
N
5
2 66
- Avg Limit (dBuU/m)
£
~
)
3 50
Q |
T " oy
ap " ol 2
TTY S TS AR A ot
"
36
20
1 18 18
Freguency (GHz)
Range (62) ROU/UBU Ref/Attn  Det/fvg Hode Sucep Pts  d5ups/liode  Position | Ronge (Giiz) REW/VBU Ref/Attn  Det/Avg Hode Sweep Pts  ¥5ups/liode  Position
1-3 IN(-6dB)/38k  112/15  PEPK/LogPur-Uideo  183nsec(uto) 6868  HAXH 8-360degs | 3:3-18 H-GdB)/3Bk B/ PERK/LogPur-Vidso  1.dsec(huto) 16k  MAXH 8-368dege 25
| 1QUL SUWON Lak Chomber 3 23 May 2818 14:46:23
Radioted Emissions 3-Meters
Project Number:4788452538
180 Client:Somsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2448
9g Tested by:45574
80
g8 78
"
C
o
> 6@
2 fAvg Limit (dBuU/m)
~
>
a2 v
-
=]
2] e 5 i L
& o
368
26
1 18 18
Freguency (GHz)
Ronge (6z) RBU/VEU Ref/Attn  Det/Avg flods Sweep Pts ¥5wps/fiode FPosition | Fonge (6Hz) REU/VBl Ref/Attn  Det/Avg fods Sucep Pts  doups/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: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *4.881 30.01 PK 34 -28.9 0 35.11 - - 74 -38.89 0-360 150 H
3 *7.32 24.98 PK 356 -23.4 0 37.18 - - 74 -36.82 0-360 150 H
5 9.761 222 PK 36.9 -19.5 0 39.6 - - 74 -34.4 0-360 251 H
2 4.881 29.98 PK 34 -28.9 0 35.08 - - 74 -38.92 0-360 251 \
4 *7.32 24.47 PK 35.6 -23.4 0 36.67 - - 74 -37.33 0-360 149 \
6 9.761 22.64 PK 36.9 -19.5 0 40.04 - - 74 -33.96 0-360 149 \

* - 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: 4788494706-E2V3
FCC ID: A3LSMT590

HI

GH CHANNEL HORIZONTAL

DATE: JUL 07, 2018
IC : 649E-SMT590

11QUL SUWON Lab Chember 3 23 May 2818 15:84:89
Radioted Emissions 3-Meters
Project Numher:4788452538
168 Client:Semsun
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2488
90 Tested by:45574
80
3
c 70
o
N
5
2 6@
. Avg Limit (dBuYU/m)
£
~
aDg 50
Kl " -
, " 4
B e ORI, e
o ’
iyt
368
20
1 18 18
Frequency (GHz)
Range (6H2) REU/UB Ref/Attn Det/fvg Node Sucep Pts foups/liode Fosition | Ronge (Gii) REU/VB Ref/Attn  Det/Avg flods Sweep Pts  ¥5ups/liode Fosition
1:1-3 IM(-6dBI/3Bk  112/15 EAK/LogPur-Uideo  18Smeec(Auto) 6808 MAXH B-F6degs | 3:3-18 H(-6dB)/30k  B7/8 PEAK/LogPur-Uideo  1.4sec(futa) 16k  MAXH B-368degs 151
1 UL SUWON Lab Chamber 3 23 May 20818 15:84:89
Radiated Emissions 3-Meters
o Project Number:4788452538
166 Client: Samsun
Config:EUT / Adapter / Earphone
Mode :BLE_HARM 2480
9p Tested by:45574
80
g 7o
"
C
)
- 64
i~ Avg Limit (dBuU/m)
3
@ 50
T
1o | M— 4 g ]
2 ° "
&
30
20
1 18 18
Frequency (GHz)
Range (Ghz) I Ref/Atin  Det/fvg Hode Sween Pts  #owps/liode Position | Range (G) I Ref/Attn  Det/fvg Hode Sucep Pts  Tops/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: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 3GHz_HP(dB] DC Corr (d8) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin “Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.96 30.09 PK 34.1 -28.5 0 35.69 - - 74 -38.31 0-360 150 H
3 *7.44 25.03 PK 35.6 -23.2 0 37.43 - - 74 -36.57 0-360 150 H
S 9.92 21.66 PK 37 -19.7 0 38.96 - - 74 -35.04 0-360 250 H
2 4.96 29.27 PK 34.1 -28.5 0 34.87 - - 74 -39.13 0-360 149 \
4 *7.44 25.11 PK 35.6 -23.2 0 37.51 - - 74 -36.49 0-360 251 v
6 9.92 21.81 PK 37 -19.7 0 39.11 - - 74 -34.89 0-360 149 \

* - 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: 4788494706-E2V3
FCC ID: A3LSMT590

11.38.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

DATE: JUL 07, 2018
IC : 649E-SMT590

9:UL SUWON Lab Chamber 3 4 Jun 2018 16:29:25
Rodioted Emissions — 3 Meters
85 Project Number:4788452530
Client:Samsun,
Config:EUT / Adepter / Earphone
Mode Below 16 BLE
75 Tested by:45574
6|:
T
t 55
)
N
s (
] 45 .
T PRt TaE T D
‘e
S 35
a ! 3
’ *, My
o5 2 1 Nk "
Mo M W“ . MW«WMMW WK
Al vl
15 T
=
308 1808 z]z1z)
Frequency (MHz)
Rangs () REU/UBH Ref/Rttn  Det/Avg Hode Sueep Pls  Foups/Mode Position Range () REW/EH Ref/Attn  Det/Avg Mode Sweep Pts  ¥Sups/fode Fosition
1:30-1880 120<(-6dB)/30Bk 117/20  PEAK/LogPar-Video ldmsec(Puto) 18k HAXH B-368ckege H
9:UL SUWON Lab Chamber 3 4 Jun 2018 16:29:25
Rodioted Emissions — 3 Meters
85 Project Number:4788452530
Client:Samsun,
Config:EUT / Adapter / Earphone
Mode Below 16 BLE
75 Tested by:45574
6|:
5 55
;‘ ’7
C
I
2 45 aPR- T t
it Cag o)
G \
~
3 35 4 L
o =
° "
2 5 6 TRy
o5 /“ ! ik qu‘ ‘ﬂ M i
| ’ U N A A i
A i, by ¢ | i
A YT YO T 7 .
ot i i ol \ A MWWW
=
36 108 1000
Frequency (MHz)
Rangs () REU/UBH Ref/Atin  Det/Avg Hode Sweep Pls  Foups/fode Position Range (i) REW/UEH Ref/Attn  Det/Avg Made Swoep Pts  ¥Sups/fode Fosition
2.3 1008 120k (—6dB)/300k 117/20 PEOK/LogPur-Vicko  IdneecCButod 1Bk MAGH - 3ofdege
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163-845 30-1000MHz[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 43.2904 43.32 Pk 19.7 -31.9 31.12 40 -8.88 0-360 400 H
2 85.5867 41.33 Pk 14.5 -31.6 24.23 40 -15.77 0-360 200 H
3 225.7662 44.46 Pk 17.5 -31 30.96 46.02 -15.06 0-360 100 H
4 44.0665 44.77 Pk 19.8 -32 32.57 40 -7.43 0-360 100 Vv
5 85.2957 45.27 Pk 14.5 -31.7 28.07 40 -11.93 0-360 100 Vv
6 *127.5921 44.38 Pk 15 -31.4 27.98 43.52 -15.54 0-360 100 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)
IC RSS-GEN Clause 8.8

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 fl) a0
" 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: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590
RESULTS

WORST EMISSIONS

WB”UL SUWON Lab AC Shield Room 4 Jun 2818 18:36:083
a
Conducted RFI Uoltoge
Project No:4788452530
el Client Name:Somsung
Config:EUT / Adapter / Earphone
Mode:AC_L ine_BLE
20 Test by145574
70
O §
[ T
3 60 FR-47-FCC PART 5 drasd 5 op
e
o
S 58 :
5 P : 2 1
0 NV : Q
ST LW 5 A 2
& RaAv Y ‘ g
S o o
2 | iy g, K i : il 18
39y m v I N L‘W*{t” ,mu“ R 8 5
U i ! ; ; @
\.,A/\, W ‘)r“ I i ; ;
ol N i ! ; i ; "
l LA M I i R w i R Y L 15
(A | V‘M‘ I‘ W 4
18 \ / o]
f ]
15 i o ‘ 36
Frequency (MHz)
Range (MHz) REU/UBU Ref/fttn  Det/fvg Mode Sweep. Pis  #Swps/Mode  Lobel Range (MHz) RBU/VBU Ref/fttn  Det/Avg Made Sweep Pts  #Sups/Mode Label
15-38 9l 6dB) Pl 108088us / 3k 0950 1/URIT Phase

LINE 1 RESULTS
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REPORT NO: 4788494706-E2V3
FCC ID: A3LSMT590

Trace Markers

Range 1: Phase L1 .15 - 30MHz

DATE: JUL 07, 2018
IC : 649E-SMT590

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)
(dBuVv) (dB(uVolts)) Qp AV

1 .189 36.45 Pk 9.8 2 46.45 64.08 -17.63 - -
2 .189 20.26 Av 9.8 2 30.26 - - 54.08 -23.82

3 717 34.92 Pk 9.7 2 44.82 56 -11.18 - -
4 .729 22.88 Av 9.7 2 32.78 - - 46 -13.22

5 5.013 28.91 Pk 9.7 3 38.91 60 -21.09 - -
6 5.013 13.76 Av 9.7 3 23.76 - - 50 -26.24

7 8.196 31.32 Pk 9.7 3 41.32 60 -18.68 - -
8 8.196 16.93 Av 9.7 3 26.93 - - 50 -23.07

9 13.548 33.98 Pk 9.8 4 44.18 60 -15.82 - -
10 13.548 18.34 Av 9.8 4 28.54 - - 50 -21.46

11 27.294 31.78 Pk 10.3 3 42.38 60 -17.62 - -
12 27.294 4.96 Av 10.3 3 15.56 50 -34.44

Pk - Peak detector

Av - Average detection
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018

FCC ID: A3LSMT590 IC : 649E-SMT590
WB@UL SUWAN Lab AC Shield Room 4 Jun 2818 18:30:03
Conducted RFI Uoltage
o Project No:4788452530
90 Client Name:Samsung
Config:EUT / Adapter / Earphone
Mode :AC_L ine_BLE
30 Test by:45574
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REPORT NO: 4788494706-E2V3 DATE: JUL 07, 2018
FCC ID: A3LSMT590 IC : 649E-SMT590

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)
(dBuv) (dB(uVolts)) QpP AV

13 .189 37.09 Pk 9.9 2 47.19 64.08 -16.89 - -
14 .189 19.9 Av 9.9 2 30 - - 54.08 -24.08
15 .693 32.29 Pk 9.8 2 42.29 56 -13.71 - -
16 .684 20.94 Av 9.8 2 30.94 - - 46 -15.06
17 5.241 27.51 Pk 9.8 3 37.61 60 -22.39 - -
18 5.241 13.12 Av 9.8 3 23.22 - - 50 -26.78
19 8.526 29.25 Pk 9.8 3 39.35 60 -20.65 - -
20 8.526 16.39 Av 9.8 3 26.49 - - 50 -23.51
21 12.804 30.73 Pk 9.8 4 40.93 60 -19.07 - -
22 12.78 16.75 Av 9.8 3 26.85 - - 50 -23.15
23 26.61 31.26 Pk 10.2 3 41.76 60 -18.24 - -
24 26.61 15.34 Av 10.2 3 25.84 - - 50 -24.16

Pk - Peak detector
Av - Average detection
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