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

MODEL NUMBER : SM-W737Y
FCC ID: ASLSMW737Y

REPORT NUMBER: 4788715722-E2V1

ISSUE DATE: DEC 05, 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: 4788715722-E2V1 DATE: DEC 05, 2018
FCC ID: ABLSMW737Y

Revision History

Rev. Issue Date Revisions Revised By
\VAl 12/05/18 Initial issue Hoonpyo Lee
Page 2 of 55
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: 4788715722-E2V1 DATE: DEC 05, 2018
FCC ID: ABLSMW737Y

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ...ttt eeeeeans 5
1.1. INTRODUCTION OF TEST DATA REUSE .......coi i 6
1.2, DIFFERENCE ... ..ot ettt e e e et a s 6
1.3. SPOT CHECK VERIFICATION DATA . ..ottt eeeans 6
1.4, REFERENCE DETAIL. ... ettt e e et e e e e e e eeeans 7

2. TEST METHODOLOGY ...ttt ettt e e e et e ittt s e e e e e e e eaatbaaa e e e eaeaeanees 8

3. FACILITIES AND ACCREDITATION ...ttt a e e 8

4. CALIBRATION AND UNCERTAINTY Lottt s ettt e et eaeaa e s e ea e aaees 8
4.1. MEASURING INSTRUMENT CALIBRATION ...ttt 8
4.2, SAMPLE CALCULATION . ... ettt e e e e et e e et e e e nea e eaees 8
4.3. MEASUREMENT UNCERTAINTY Lottt ettt eat e e aa e 9

5. EQUIPMENT UNDER TEST ...ttt e et e e e e e e eea s 10
5.1. DESCRIPTION OF EUT ...ttt et e et e e e een s 10
5.2,  MAXIMUM OQUTPUT POWER........o ittt ettt e e 10
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...t 10
5.4. WORST-CASE CONFIGURATION AND MODE .......ccouiiiiiiiiieeeei e 10
5.5. DESCRIPTION OF TEST SETUP ...ttt et aa s 11

6. TEST AND MEASUREMENT EQUIPMENT ...oouiiii e 13

7. REFERENCE MEASUREMENT RESULTS ... 14
7.1. ON TIME AND DUTY CYCLE RESULTS .. ..ot 14
7.2, 99% BANDWIDTH ...ttt e e et e e e rb e e e eeta s 15

8. MEASUREMENT METHODS ...ttt ettt e e e e e 17

9. SUMMARY TAB LE ..ottt e et e e et e e e et e e e 18

10. ANTENNA PORT TEST RESULTS ..ottt eeeeenns 19
O I o | = 3 2 A AN 0 I 19
10.2. OUTPUT POWER. ... et e et e e aa e e eeeans 21
10.3.  AVERAGE POWER ..ottt e et e e e e e aaeans 24
O Y 15 PSP 25
10.5. OUT-OF-BAND EMISSIONS ...t eeeeans 27

Page 3 of 55
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: 4788715722-E2V1 DATE: DEC 05, 2018
FCC ID: ABLSMW737Y

11. RADIATED TEST RESULTS ..ottt a e e eeeans 31
11.1.  LIMITS AND PROCEDURE .......uuiiiiiiiiiei ettt 31
11.2. TRANSMITTER ABOVE 1 GHZ ....oi et 33
11.3. WORST-CASE BELOW 1 GH2Z.....niiiieee et 43

12. AC POWER LINE CONDUCTED EMISSIONS .......iiiiiiiiiiiiiii e 45

13, SETUPR PHOTOS ...ttt ettt e e e e e e et ettt e e e e e e e e ennbea s 48

Page 4 of 55
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: 4788715722-E2V1 DATE: DEC 05, 2018
FCC ID: ABLSMW737Y

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: WCDMA/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n/ac
MODEL NUMBER: SM-W737Y

SERIAL NUMBER: BBMGR34K500613H (RADIATED, Original);

BBMGR34K50061VZ (CONDUCTED, Original);
BNZ3R32KA0005XF (RADIATED, Spot check)

DATE TESTED: JUL 18, 2018 - AUG 16, 2018 (Original);
OCT 31, 2018 (Spot check)

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 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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1.1.

INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMW737N0 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: ABLSMW737Y shares the same enclosure and circuit board as FCC ID:
A3LSMW737N0. 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:
A3LSMW737N0 remains representative of FCC ID: ASLSMW737Y. The test data of FCC ID:
A3LSMW737N0 being submitted for this application to cover BLE features.

1.3.

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

Band

Test Item

Mode

Frequency

Test Limit

Original model

Spot check model

SM-W?737N0 Results

SM-W?737Y Results

FCCID : A3SLSMW737N0

FCCID : ASLSMW737Y

Deviation

Remark

DTS BLE
(2.4GHz)

Band Edge

2Mbps

2480 MHz

54 dBuV/m

48.11 dBuV/m

43.11 dBuV/m

-5.00dB

RSE

2Mbps

2402 MHz

74 dBuV/m

40.44 dBuV/m

39.26 dBuV/m

-1.18dB

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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1.4. REFERENCE DETAIL

Reference application that contains the reused reference data.

Equipment | Reference e Reference “ode
quip Grant/Permissive L Test/RF | Report Tittle / Section
Class FCCID Application
Change Exposure
FCC Report DTS
4788;1?/62585— Test WLAN /
All sections
DTS A3LSMW737N0 Grant
4788556585- Test FCC Report BLE /
E2V2 All sections
DSS | A3LSMW737NO Grant 4788556585 | 1o FCC Report BT /
E3V1 All sections
FCC Report UNII
NII A3LSMW737N0 Grant 4788ES4§/61585' Test WLAN /
All sections
Page 7 of 55
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: 4788715722-E2V1 DATE: DEC 05, 2018
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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 15.247 Meas Guidance v05.
ANSI C63.10-2013.

PwbhE

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
[ ] Chamber 1
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at 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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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 2.32 dB
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: 4788715722-E2V1 DATE: DEC 05, 2018
FCC ID: ABLSMW737Y

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

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

Freunency Mode Power (I))utput Output Power
ange Mode ower
[MHZ] [dBm] [mW]
2402 - 2480 BLE Peak 1.742 1.49
Average 1.339 1.36

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -0.5 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.

1Mbps, 2Mbps Output Power are all investigated, the 1Mbps power is the worst case. All tests
were performed in 1Mbps.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

The fundamental level of the EUT was investigated on the condition of equipped with keyboard
configuration also, but stand-alone configuration is more worse. So only below 1GHz and AC
line conducted test were performed on the condition of equipped with keyboard configuration.

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 EP-TA3000 R37K5J20EF3SE3
Data Cable SAMSUNG EP-DW720CWE N/A
Earphone SAMSUNG EO-EG920BW N/A
keyboard SAMSUNG EJ-CW730 N/A
/0 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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REPORT NO: 4788715722-E2V1

FCC ID: ABLSMW737Y

DATE: DEC 05, 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 Old Cal Due | New Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19 08-09-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18 08-07-19
Preamplifier, 2000 MHz Sonoma 310N 351741 08-07-18 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18 08-07-19
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54170614 08-08-18 08-06-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-08-18 08-06-19
Average Power Sensor Agilent/ HP U2000 MY54270007 08-08-18 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-18 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-18 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-10-18 08-07-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18 08-06-19
LISN R&S ENV-216 101837 08-09-18 08-09-19
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

7.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS

None: for reporting purposes only.

Center 2.440000000 GHz

Res BW & MHz #VBW 50 MHz
[MRRIMODE[TRC[SCLL X ___T______v ____ _FUNCTION [ FUNCTIONWIDTH
1N t 8247us 3.80 dBm
2 A1 t () 3902 s (4) 171d8B
3l a1 t () 6250us (Al -0.12dB
4
5
6
7
8
9
10
11
.

STATUS

=
@
&

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 | 0390 | 0625 | 0624 | 624% | 2.05 | 2564
—E Keysight Spectrum Analyzer - Swept SA =R
| RF [500 DC [ CORREC | [ SENSE:INT| | ALIGN AUTO | 04:07:33 PMJul 18,2018
| Tr!g Delay-200.0 ps #Avg Type: RMS TRACE 73456
PNO: Fast -»~ Trig: RF Burst T;P;\;v y
IFGain:Low Atten: 30 dB
10 dBidiv__ Ref 20.00 dBm
Log
100 |
000
100
00
-0
400
500
0.0 -
0.0 ‘ ‘ {
Span 0 Hz
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7.2 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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] [MHZz]
Low 2402 1.034
Mid 2440 1.041
High 2480 1.033
Worst 1.041
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99% BANDWIDTH PLOTS

—
Keysight Spectrum Analyzer - Occupied BW
RL RF Tson D [

ENSE:IN ALIGN A
Center Freq: 2.402000000 GHz

[E=S |
05:05:36 PM Aug 05, 2018
Radio Std: None

e B

=xr=— I

Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
Log
Low CH
Center 2.402 GHz Span 3 MHz
es BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power -0.79 dBm
1.0341 MHz
Transmit Freq Error 16.383 kHz OBW Power 99.00 %
x dB Bandwidth 1.226 MHz x dB -26.00 dB
—
Keysight Spectrum Analyzer - Occupied BW -]
RL RF [s00 C [ ENSEZIN | ALIGN A 05:06:10 PM Aug 05, 2018
Center Freq: 2.440000000 GHz Radio Std: None
-4~ Trig: Free Run
#F Gain:Low #Aen: 30 dB Radio Device: BTS
10 dBIdiv Ref 20.00 dBm
Log
Middle CH |
....... ! UL bl
Center 2.44 GHz Span 3 MHz
es BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power -1.10 dBm
1.0408 MHz
Transmit Freq Error 12.920 kHz OBW Power 99.00 %
x dB Bandwidth 1.227 MHz xdB -26.00 dB
—
Keysight Spectrum Analyzer - Occupied BW -]
RL RF [500 D [ ENSE:IN [ ALIGN A 05:06:36 PM Aug 05, 2018
Center Freq: 2.480000000 GHz Radio Std: None
-4~ Trig: Free Run
#F Gain:Low #Aen: 30 dB Radio Device: BTS
10 dBIdiv Ref 20.00 dBm
Log
|
High CH
Center 2.48 GHz Span 3 MHz
es BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power -0.68 dBm
1.0333 MHz
Transmit Freq Error 11.862 kHz OBW Power 99.00 %
x dB Bandwidth 1.229 MHz xdB -26.00 dB
sa STATUS|
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v05, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05, Section 8.3.2.3

POWER SPECTRAL DENSITY : KDB 558074 D01 v05, Section 8.4.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v05, Section 8.5.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v05, Section 8.5.

Out-of-band EMISSIONS IN RESTRICTED BANDS : KDB 558074 D01 v05, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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REPORT NO: 4788715722-E2V1
FCC ID: ABLSMW737Y

DATE: DEC 05, 2018

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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REPORT NO: 4788715722-E2V1 DATE: DEC 05, 2018
FCC ID: ABLSMW737Y

10. ANTENNA PORT TEST RESULTS

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 15.247 Meas Guidance v05: 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
Frequency 6 dB Bandwidth Minimum Limit
Channel

[MHZz] [kHz] [kHZz]

Low 2402 661.36 500.0
Mid 2440 664.12 500.0
High 2480 661.68 500.0
Worst 661.36 500.0
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6 dB BANDWIDTH PLOTS

Middle CH

PNO: Wide -—»— 1rig: FreeRun

Avg|Hold: 1001100

[ Keysight Spectrum Analyzer - Swept SA Lo lle =]
RL | RF [50@ DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:56:56 PMAug 05, 2018
#Avg Type: RMS TRACE[] 23456
PNO-Wide —»— Trig: Free Run Avg[Hold: 1001100 TYPE| M
IFGain:Low Atten: 30 dB DET|
Mkr1 2.402 008 625 GHz
{g geidiv_Ref 20.00 dBm 0.919 dBm
100
000 . -
-6.00 dB
— -
6641.364 kHz
100
Low CH N
300 f—=
400
500
B0
700
Center 2.4020000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
s STATUS|
[BE Keysight Spectrum Analyzer - Swept SA (=3
RL RFE [50@ DC | CORREC | [ SENSE:INT] ALIGN AUTO 04:58:06 PMAug 05, 2018
#Avg Type: RMS TRACE[L 356
TYPE| M

High CH

msc

STATUS

IFGain:Low Atten: 30 dB oeTP
Mkr1 2.440 006 075 GHz
{3 geiciv_Ref 20.00 dBm 0.778 dBm
108
om .
=6.00 dB
— -
664,115 kHz
-100
200
300
400
i
500
700
Center 2.4400000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
se status|
BN Keysight Spectrum Analyzer - Swept SA (==
RL RFE 50 @ DC CORREC | [ SENSE:INT] | ALIGN AUTO | 04:58:54 PMAug 05, 2018
Center Freq 2.480000000 GHz i #Avg Type: RMS TRACELL 2345 §
PNO-Wide —»- Trig: Free Run Avg|Hold: 100/100 TYPE| MY
IFGain:Low Atten: 30 dB oeTP
Mkr1 2.480 008 175 GHz
{5 geidiv_Ref 20.00 dBm 1.228 dBm
108
om — ‘
-6.00 dB
— -
661,670 kHz
-100
200
300
400
i
500
700
Center 2.4800000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
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FCC ID: ABLSMW737Y

DATE: DEC 05, 2018

10.2.

LIMITS

OUTPUT POWER

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 15.247 Meas Guidance v05 under section
9.1.1 utilizing spectrum analyzer.

RESULTS
- 1Mbps
Channel Frequency Peak Power Reading Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 1.521 30.000 -28.479
Mid 2440 1.196 30.000 -28.804
High 2480 1.636 30.000 -28.364
Worst 1.636 30.000 -28.364
- 2Mbps
Frequency Peak Power Reading Limit Margin
Channel
[MHZz] [dBm] [dBm] [dB]
Low 2402 1.599 30.000 -28.401
Mid 2440 1.343 30.000 -28.657
High 2480 1.742 30.000 -28.258
Worst 1.742 30.000 -28.258
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OUTPUT POWER PLOTS
- 1Mbps

um Analyzer - Swept SA

[ | & [l

E Keysight Spectr
[

RFE [50Q DC | CORREC | [ SENSE:INT]

ALIGNAUTO |

10:54:47 PMJul 24, 2018

.

PNO-Fast —» Trig: FreeRun
IFGain:Low Atten: 40 dB

#Avg Type: RMS
Avg[Hold: 100/100

Low CH

10 deidiv. Ref 30.00 dBm
Log

Mkr1 2.402 237 0 GHz
1.521 dBm

Center 2.402000 GHz

Span 10.00 MHz

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hsa
[ Keysight Spectrum Analyzer - Swept SA (=R
| RE [50Q DC | CORREC | [ SENSE:INT] 10:55:36 PM Jul 24, 2018
| s TRACE[1 2 345 6
PNOTust —+ Trig: FreeRun Avg|Hold: 1001100 TreElM 5
IFGain:Low Atten: 40 dB oer|P
Mkr1 2.440 023 0 GHz
{9 geisiv_Ref 30.00 dBm 1.196 dBm
Bl
L
¢
0
. 00
Middle CH
200
300
-a0.0
500
£00
Center 2.440000 GHz Span 10.00 MHz

#Res BW 3.0 MHz

msa

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
=
BN Keysight Spectrum Analyzer - Swept SA
[ RE [50Q DC | CORREC | [ SENSE:INT]
S
[ PNO- FLE‘ —- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 40 dB
Mkr1 2.479 761 0 GHz
{ggeidiv_Ref 30.00 dBm 1.638 dBm
Bl
1
0
. 100
High CH
200
300
00
500
£00
Center 2.480000 GHz Span 10.00 MHz

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)
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- 2Mbps

Keysight Spectrum Analyzer - Swept SA

[N

3

[s0@ oc | corec | [ senseant] AGNAUTO [

10:57:08 PMul 24, 2018

] #Avg Type: RMS

PNO: Fast —+— 1rig: FreeRun
IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Avg|Hold: 1001100

TRACE %
TYPE|M A A

DET|P
MKr1 2.401 872 5 GHz
1.599 dBm

10 dBidiv
Log

Low CH

Center 2.402000 GHz

Span 10.00 MHz

10 dBidiv
Log

IFGain:Low Atten: 40 dB

Ref 30.00 dBm

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
sa STATUS
B Keysight Analyzer - Swept SA [
| RE (502 DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 10:57:52 PMJul 24, 2018
] #Avg Type: RMS TRACE[(]23 456
PNO:Fast —»— Trig: FreeRun Avg|Hold: 1001100 el

GHz

Mkr1 2.439 988 0
1.343 dBm

Middle CH

Center 2.440000 GHz

Span 10.00 MHz

sc

STATUS

#Res BW 3.0 MHz #VBW $0 MHz Sweep 1.333 ms (20001 pts)
isa STATUS
E : R SwegtsA Lol o
| RF [50Q DC | CORREC | [ SENSE:INT] | ALIGNAUTO | 10:58:26 PMJul 24, 2018
] #Avg Type: RMS TRace[1]23 456
PNO-Fast —»— Trig: FreeRun AvglHold: 100/100 TYPE[ M
IFGain:Low Atten: 40 dB oeTlP
Mkr1 2.479 923 5 GHz
[ggeidiv__Ref 30.00 dBm 1.742 dBm
200
0.0
0m
. -10.0
High CH
00— —
00
0.0
-60.0
60.0
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
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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.

- 1Mbps
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 1.236 1.329
Middle 2440 0.899 1.230
High 2480 1.339 1.361
- 2Mbps
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 1.014 1.263
Middle 2440 0.682 1.170
High 2480 1.137 1.299
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10.4.

LIMITS

PSD

FCC 8§815.247

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 15.247 Meas Guidance v05

RESULTS
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHz] | [dBm/3kHz] [dB]
Low 2402 -13.50 8.00 -21.50
Mid 2440 -13.84 8.00 -21.84
High 2480 -13.39 8.00 -21.39
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POWER SPECTRAL DENSITY PLOTS

[ Keysight Spectrum Analyzer - Swept SA =R
R | RFE [50Q DC | CORREC | [ SENSE:INT] ALIGNAUTO | 05:10:59 PM Aug 05, 2018
‘ #Avg Type: RMS TRACE| 3456
PNOTWide —»- Trig: FreeRun Avg|Hold: 1001100 Tpe| M
IFGain:Low Atten: 20 dB DeT|
Mkr1 2.401 981 85 GHz
{ggeidiv_Ref 10.00 dBm -13.496 dBm
oo
100 6
200
300
Low CH
400
£0.0
£0.0
700
800
Center 2.4020000 GHz Span 1.552 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 49.33 ms (20001 pts)
= [sTaTus
——|
BB Keysight Spectrum Analyzer - Swept SA =R
RL | RFE [50Q DC | CORREC | [ SENSE:INT] ALIGNAUTO | 05:12:05 PM Aug 05, 2018
‘ #Avg Type: RMS Trace[l 2345 6
PNO-Wide —»- Trig: FreeRun Avg|Hold: 1001100 TYPE| M
IFGain:Low Atten: 20 dB oet|P
Mkr1 2.439 982 20 GHz
{9 geisiv_Ref 10.00 dBm -13.839 dBm
oo
0.0 A
v
200
. 200
Middle CH
-40.0
£0.0
£0.0
700
800
Center 2.4400000 GHz Span 1.561 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
= jsTaTus
——
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RFE [50Q DC | CORREC | [ SENSE:INT] ALIGNAUTO | 05:12:45 PM Aug 05, 2018
‘ #Avg Type: RMS TRACE[L 2345 6
PNO-Wide —»- Trig: FreeRun Avg|Hold: 1001100 TYPE| M
IFGain:Low Atten: 20 dB oet|P
Mkr1 2.479 982 33 GHz
{9 geiciv_Ref 10.00 dBm -13.386 dBm
oo
100 6
200
. 200
High CH
-40.0
£0.0
£0.0
700
800
Center 2.4800000 GHz Span 1.550 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 49.33 ms (20001 pts)
= jsTaTus
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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 815.209(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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RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

ol =] |

[ SENSE:INT] [

BE Keysight Spectrum Analyzer - Swept SA
RL | RF |s0e pc [ CoRREC |

ALIGN AUTO | 05:17:48 PM Aug 05, 2018

PNO: Wide —»— Trig: Free Run
IFGain:Low Atten: 30 dB

10 cdBidiv - Ref 20.00 dBm
Log

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

Mkr1 2.399 933 0 GHz
-53.508 dBm

10.0

0.00

-100

-19.13 dbim|

=200

Low CH
BandEdge

-300

-400

-

=700

Center 2.400000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

BE Keysight Spectrum Analyzer - Swept SA

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

STATUS

| SENSE:INT] [

ALIGN AUTO |

RL | RF [soe bpc | CoRReC |

Trig: Free Run

PNO: Fast +~#—
Atten: 30 dB

IFGain:Low

#Avg Type: RMS
AvglHold: 1001100

10 dBidiv._ Ref 20.00 dBm
Log

Mkr2 26.177 1 GHz
-49.642 dBm

10.0

000

-10.0

1913 domf

=200

=300

-40.0

o

500

Low CH

-E0.0 - - - — e

Spurious

oo ‘

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

1.084 dBm
-49.642 dBm

24017 GHz

N f 26.1771 GHz

W WODHTR S X ] ¥ ] FUWCTov ] FURCTonw
1 N f

m

.

ISTATUS
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SPURIOUS EMISSIONS, MID CHANNEL

B Keysight Spectrum Analyzer - Swept SA @@@_ B
RL | RF [s0@ DpC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 05:16:43 PM Aug 05, 2018
r #Avg Type: RMS TRACE
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100/100 TYPE|M
IFGain:Low Atten: 30 dB DeT|P
Mkr1 2.440 011 75 GHz
19geidi_Ref 20.00 dBm 0.869 dBm
100
0.00 ’
-10.0
H -18.13 dBm|
Middle CH 00
BandEdge .
-40.0
-50.0
-60.0
700
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG ISTATUS
BE Keysight Spectrum Analyzer - Swept SA
RL | RF |soe bpc [ correc | | SENSE:INT] ALIGN AUTO | 05:28:10 PM Aug 05, 2018
r #Avg Type: RMS TRACE
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.275 7 GHz
10 g/ __Ref 20.00 dBm -50.710 dBm
100
0.00
-10.0
00 -1813 dﬂgl
-30.0
-40.0 q
Middle CH e
. -B0.0 — e in iy
Spurious e \
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MRRMODETRC[SC] X [ vV | FUNCION ] FURCTIONWD
1 N f 2.440 1 GHz 0.908 dBm
N f 26.2757 GHz -50.710 dBm
i, ] » ”
WSG STATUS,
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SPURIOUS EMISSIONS, HIGH CHANNEL

B Keysight Spectrum Analyzer - Swept SA @@@_ B
RL RF |s0e pc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 05:18:37 PM Aug 05, 2018
r #Avg Type: RMS TRAGE
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100/100 TYPE|M
IFGain:Low Atten: 30 dB DeT|P
Mkr1 2.486 574 0 GHz
19geidi_Ref 20.00 dBm -58.774 dBm
100
0.00 "
-10.0
. -18.13 dBm|
High CH 20
BandEdge .
-40.0
-50.0
-60.0 Lt P
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG ISTATUS
BE Keysight Spectrum Analyzer - Swept SA
RL | RF |soe bpc [ correc | | SENSE:INT] [ ALIGN AUTO | 05:34:49 PM Aug 05, 2018
r #Avg Type: RMS TRACE
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.217 4 GHZ
10 g/ __Ref 20.00 dBm -50.622 dBm
100
0.00
-10.0
00 -1813 dﬂgl
-30.0
-40.0
High CH
. -B0.0 il i P o
Spurious e }
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MRRMODETRC[SC] X [ vV | FUNCION ] FURCTIONWD
1 N f 2.479 8 GHz 1.325dBm
N f 26.217 4 GHz -50.622 dBm
i, ] » ”
WSG STATUS,
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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

HORIZONTAL PEAK AND AVERAGE PLOT

1 )I_)UL SUWON Lab Chamber 2 14 Aug 2818 29:81:88
Restricted Bondedge
Project Number: 4788556585

115 - - : - jent ; Sonsu

ung
nfig:EUT / AC Adapter / Earphone
Mode :BLE_BE_H_2482

105 | eeerriinne| Tested by 145585

(dBull/m) Horizontal

1 S S S S S U N
2.31 8. 5MHz/ 2.415
Frequency (GHz)
Ranga (6ilz) REUAUGU Ref/fttn Dat/ivg Hode Sueap Pls  Toaps/Mode Fosition Rarge (G2 /B Ref/fitin  Det/fivg Muda Samep Pis  foupa/tods Fosition
V-2A12.415  TRCEBIM 1125 PEAK/LagPerlideo Bweac(hutc) 0081 XK 24 dags 108 c| 1-2,41 WiGBI /M 1 AR/ Par g RIE fute) 81 BEIE 1 dags 10

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 10dB[dB] DC Corr (dB) Corrected “Average Limit (dBUV/m) Margin Peak Limit (dBUV/m) PK Margin

‘Azimuth Height Polarity
(GH2) Reading Reading (dB) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 40.04 Pk 1. -20. 0 50.84 - - 74 -23.16 4 100 H
2 *2.379 43.69 Pk 1. -20. 0 54.49 - - 74 -19.51 4 100 H
3 *2.39 31.07 RMS 1. -20. 2.05 43.92 54 -10.08 - - 4 100 H
4 *2.365 31.63 RMS 1. -20. 2.05 44.48 54 -9.52 4 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788715722-E2V1
FCC ID: ABLSMW737Y

DATE: DEC 05, 2018

VERTICAL PEAK AND AVERAGE PLOT

.‘-I)L\UL SULON Lab Chamber 2 14 Aug 2818 28:12:48
| | Restricted Bondedge
Project Number: 4788556585
L o S e e Client:Semsung
ConfigiEUT / AC Adapter / Earphone
Mode :BLE_EE _U_2482
185 Tested by:45585
2] e e 1 i s R M
5 o S S S e [
i
L
&
- 75
E
5
2 65
o
Average Limit (dBuU¥m) i1
o | B O -
e " -5':“'7' i i Al g ™ o e 'L.“:‘"[\;._‘J..‘uu Py o WW
4 ? -
I SRR SR SN
45 & e
1 O O Ot OOt 00Ot OO UEt OO OSS OO JOUSU OSSOt SO O
2. 31 18, 5MHz/ 2.415
Freguency (GHz2
Fanga (6z) REA/UEU Raf/Attn  Det/Avg Mode Susap Pla  ¥ops/fode Position Rarge (D) FEAVUB Ref/Attn  Dat/fvg Made Swap Pis  d5epa/tode  Fosition
Marker Frequency Meter Det 3117_00168724 10dB[dB] DC Corr (dB) Corrected “Average Limit (dBuv/m) Margin Peak Limit (dBuVv/m) PK Margin Azimuth Height Polarity
(GH2) Reading Reading () (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 41.19 Pk 1. -20. 0 51.99 74 -22.01 357 A%
2 *2.361 44.15 Pk 1. -20. 0 54.95 - - 74 -19.05 357 A%
3 *2.39 30.76 RMS 1. -20. 2.05 43.61 54 -10.39 - - 357 A%
4 *2.355 31.57 RMS 1. -20. 2.05 44.42 54 -9.58 357 A%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: DEC 05, 2018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

14 Aug 2618 21:48:11

! )5UL SUMON Lok Chomber 2
Restricted Bondedge
Project Number: 4788556585
15 Client:Semsun
Config:EUT / AC Adapter / Earphone
Mode:ELE_BE_H_2488
185 — Testad by:45585
95 /.
i
— I
o |
T 85 f i
0 [
N |
- |
5 |
T 75 [y s
z ,‘ \
= 65 T e e
@
- Average Limit CdBulM/m) >
55 e
H H 4
45 ; S ]
e e N T S S R S
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Fanga (6fz) ] Raf/ALtn  Dat/ivg fode Susap Pls  Topeifode Position Rarge (Giz) B/ Ref /fittn Det/fivg Mode Sunop Pts  Tupe/tods Fosition
12 d6-2 563 H(-648) /3 nas PEAK/LogPer—Video  Fowsac(hutc) BEEI  HRXH 21 dege 315 | L £ MC-6eB) /3 1 WUER/F g (R Fut LE 1 de
Warker Frequency Weter Det 311700168724 T0dB(aB] DC Corr (d8) Corrected ‘Average Limit (dBuvim) Margn Peak Limit (dBuv/m) K Margin Azmuth Feight Potarity
(GHz) Reading Reading (d8) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 40.69 Pk 31.9 -20.6 0 51.99 74 -22.01 1 15 H
2 2.562 43.47 Pk 32 -20.3 0 55.17 - - 74 -18.83 1 15 H
3 *2.484 30.84 RMS 31.9 -20.6 2.05 44.19 54 -9.81 - - 1 15 H
4 2.546 31.61 RMS 32 -20.5 2.05 45.16 54 -8.84 1 15 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

| :J';UL SUWON Lab Chamber 2 14 Aug 2818 21:48:35
Restricted Bondedge
Project Number: 4788556585
15 Client:Somsung
Config:EUT / AC Adapter / Earphone
Mode:ELE_BE _V_2488
185 o] Tested by 145585
95 o e
I a5 BSOS S RSSSMM SOSSSSSSOOO SRRSO SSSSSISOSSSSSSRSSOES SISO [
o i
L H
o I
= 75 - : : b b
E
3
2 65 i
o
j| i) | Average Limit CdBiuU/m)
55 i T S
ﬁwwmw‘i Wi " ¥ LT T YT TRPTOETII TP ' Ty 1Y ey "'--' TR ERE e S P TP R T T Y
45 a
35
2.4b 18, 3MH=z/ 2.563
Freguency (GHz2
Fanga (6Az) [ ReF/ALtn  Det/ivg Hods ) Pis  $swps/Mods  Fosilion Rarge (G2 o Ref/Attn  Dat/fvg Mods B Fis  dups/fods  Fosition

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 3117_00168724 10dB[dB] DC Corr (dB) Corrected “Average Limit (dBUV/m) Margin Peak Limit (dBUV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 39.91 Pk 319 -20.6 0 51.21 - - 74 -22.79 220 378 A%
2 2.55 43.71 Pk 32 -20.6 0 55.11 - - 74 -18.89 220 378 \%
3 *2.484 31.13 RMS 319 -20.6 2.05 44.48 54 -9.52 - - 220 378 A%
4 2.563 31.59 RMS 32 -20.4 2.05 45.24 54 -8.76 - - 220 378 A%

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

LOW CHANNEL HORIZONTAL

TIULL SUWON Lab Chamber 2 14 Aug 2B18 28:16:49
i Rodiated Emissions 3-Meters
H Project Number: 4788556585
1484 Client:Samsung
i Config:EUT / AC Adapter / Eorphons
{ ; Mode : BLE_HARM_24@2
o8 | Tested by: 45535
[515)
o
T 78
]
"
5
2  &H
- Avg Limit (dBulU/m)
&
5 5o
3 "
@
< PR
4@¢ 4
ok
ek YA AT
3@
28
1 4 18
Freguency (GHz)
Rangs (@1 FELABU Rei/Attn  Det/vg Mode Sueep Pt Towps/fode Position | Fange (@i FE/0B Rel/Attn  Det/fvg Node Sweep Pts Tups/fode Fosition
h H-548) /38 218 PERK/LegPur-y Dnset (Buto) E0A1  MEKH B-360tkegs 258 3:3-18 IMC-GEY B BT/ PERK/LoPur—Uidkn  Slnsectiuto) 16k MAKH B-36degs 150 of
1|UU_ SUWON Lab Chamber 2 14 Aug 2818 28:16:49
Radiated Emissions 3-Meters
Project Number: 4788256585
186 Client:Samsung
Config EUT / AC Adepter / Eorphone
Mode :BLE_HARM_2482
o8 i Tested by: 45585
[515)
8 7o
"
L
U
=15
- fvg Limit (dBul/m)
~
=
-
2 sl
=
48 3
2 &
o
3@
28
1 5] 18
Freguency (GHz)
Range (@1 FELABU Ref/Attn  Det/vg Mode Sueep Fits Tops/fode Position | Range (@i FEU/0B Rel/Attn  Det/fvg Node Sweep Pts Tups/fode 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: 4788715722-E2V1 DATE: DEC 05, 2018
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LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) Corrected "Avg Limit (dBUV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 4.806 27.59 PK 34 -28 0 33.59 - - 74 -40.41 0-360 250 H
4 7.209 26.62 PK 36.1 -25.3 0 37.42 - - 74 -36.58 0-360 150 H
5 9.609 24.22 PK 37 -21.9 0 39.32 - - 74 -34.68 0-360 250 H
2 *4.803 27.98 PK 34 -28 0 33.98 - - 74 -40.02 0-360 250 \
3 7.209 25.91 PK 36.1 -25.3 0 36.71 - - 74 -37.29 0-360 150 \
6 9.609 24.34 PK 37 -21.9 0 39.44 - - 74 -34.56 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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DATE: DEC 05, 2018

IHCUL SUWON Lab Chamber 2 14 Aug 2818 28:52:29
| Radicted Emissions 3-Meters
Project Number: 4788556585
188 Client: Somsun
Config:EUT / BC Adapter / Earphone
Modle:BLE_HARM_2448
9p Tested by 45585
BE
E:
5 76
o
"
5
2 =15
- ivg Limit CdBul/m)
E
3 5B
3
o0 L )
S W
P T o
1 ) m iy
39 e
26
1 18 18
Frequency (GHz)
Tange (621 RELABD Ref/ttn  Det/Avg Hode Sueep Pis  #hpsifode Fosition Range (812 P Aef/Attn  Det/fivg Made Saeep Pte FSups/fode  Position
-1 IM-68)/38 112410 PERK/LogPur-Video @Dmec(futo) GOBI WA B-Xacegs 20| 3.18 MBI/ BT/ PEK/Logfar-Uiden  SBEnsec(iuto) (6k  PAXH 8- 36idegs 158 cf
'HULL SUWON Lab Chamber 2 14 Aug 2B18 28:52:29
| i Rodiated Emissions 3-Meters
Project Number: 4788556585
1484 Client:Samsung
Config:EUT / AC fdopter / Earphone
Mode  BLE_HARM_244R
ap Tested by:45585
[515)
5 78
"
L
U
= =15]
- fvg Limit (dBul/m)
~
=
2 5B
=
48 B T
> =)
&}
3@
20
1 4 18
Freguency (GHz)
Range (@1 FELABU Ref/Attn  Det/vg Mode Sueep Pts Tops/fode Position | Range (@i FEU/0B Rel/Attn  Det/fvg Node Sweep Pts Tups/fode 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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MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) Corrected "Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) Margin “Azimuth Height Polarity
(GH2) Read Reading (dB) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.881 7.6 P! 34 7 0 3.7 - - 74 -40.24 0-360 150 H
4 *7.32 6.0: P 36.2 4. 0 7. - - 74 -36.68 0-360 250 H
9.76 3. P 37.2 1 0 8. - - 74 -35.07 0-360 150 H
*4.881 7. P! 34 7 0 3.61 - - 74 -40.3 0-360 250
*7.32 6. P 36.2 4. 0 7.55 - - 74 -36.4 0-360 150 \
9.759 3. P! 37.2 1 0 9.51 - - 74 -34.4 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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DATE: DEC 05, 2018

HIGH CHANNEL HORIZONTAL

IHCUL SUWON Lab Chamber 2 14 Aug 2818 21:24:13
| Radicted Emissions 3-Meters
Project Number: 4788556585
188 Client: Somsun
Config!EUT / AC Adopter / Earphone
Modle:BLE_HARM_2480
9p Tested by 45585
BE
E:
5 76
o
"
5
2 =15
- ivg Limit CdBul/m)
E
~
= 56
2 L
@
= M
40 O 4
1 o
ITITER e T
3B
26
1 18 18
Frequency (GHz)
Tange (621 RELABD Ref/ttn  Det/Avg Hode Sueep Pis  #hpsifode Fosition Range (812 P Aef/Attn  Det/fivg Made Saeep Pte FSups/fode  Position
e IM-68)/38 112410 PERK/LogPur-Video @Dmec(futo) GOBI WA B-Xacegs 15| 3.3-18 MBI/ BT/ PEK/Logfar-Uiden  SBEnsec(iuto) (6k  PAXH 8- 36idegs 158 cf
| IULL SUWON Lab Chamber 2 14 Aug 2818 21:24:13
Rodiated Emissions 3-Meters
Project Number: 4788556585
1484 Client:Samsung
Config:EUT / AC fdopter / Earphone
Mode: BLE_HARM_ 2480
] OSSOSO RSSO USRS SO f Tested by:45585
5
5 78
"
L
U
= =15]
2 fAivg Limit (dBul/m)
~
=
0| S HU
2 56
2 s
4@ 3 £
a i ;
o ;
3@
28
1 8 18
Freguency (GHz)
Range (@1 FELABU Ref/Attn  Det/vg Mode Sueep Pts Tops/fode Position | Range (@i FEU/0B Ref/Attn  Det/vg Fade Sueep Pts  ups/fok  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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HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) Corrected "Avg Limit (Buv/m) Margin Peak Limit (dBuV/m) Margin “Azimuth Height Polarity
(GH2) Reading Reading (dB) (d8) (Degs) (cm)
BuV) (dBuV/m)

1 *4.962 7.38 P 4.1 -27 0 4.48 - - 74 -39.5 0-360 150 H
4 *7.441 5.71 P! 6.2 -24.1 0 7.81 - - 74 -36.1 0-360 150 H
5 9.92 3.54 P 7.4 -21 0 9.94 - - 74 -34.0 0-360 250 H
2 *4.96 7.43 P! 4.1 -27.1 0 4.43 - - 74 -39.5 0-360 250
3 *7.44 25.62 PK 36.2 -24 0 37.82 - - 74 -36.18 0-360 150 \
6 9.921 22.72 PK 37.4 -21 0 39.12 - - 74 -34.88 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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11.3.

SPURIOUS EMISSIONS 30 TO 1000

WORST-CASE BELOW 1 GHz

MHz (with Keyboard)

HORIZONTAL PLOT

9'3”7 SUWON Lab Chamber 2 16 Aug ZB18 28:51:15
Radicted Emissions - 3 Meters
- Project Number: 4788556585
85 Client:Somsung
Config:EUT/AC Adopter/Earphone/Keyboard
Mode:Be low 16 BLE with keyboard
75 Tested by:45585
65 [—
3 P
2 55 .
o
7;\
5 P (
i a5 Pk CH RO e
E
3 35
o
2 1
25!’1\&&
LT RE L WU TR L)
\M\W Vo b MW"M
15 T
5 ...........................................
38 - - T - -~ B “1@ee
Frequency (MHz)
Ronge (MHz) RBU/UBU Ref/fitn [Iztﬂha Hode Swesp Pts  #Sups/Mode  Fosition T Rnnsz CMHz) FRBU/ UBL Ref/Rttn I)elfi\ug Made Swesp Pts  #Supsfocde  Fosition
1 RKWFR 128k (~6dB)/ 388k 167/20 PEAK/LogPur-ideo  165msecCute) 18k MAKH B-36Bdegs H
‘;l‘gu_ SUWON Lab Chamber 2 16 Aug 2818 28:51:15
Radicted Emissions - 3 Meters
- Project Number: 4788556585
85 Client:Somsung
Config:EUT/AC Adopter/Earphone/Keyboard
Mode:Be low 16 BLE with keyboard
75 Tested by:45585
65 [—
5 55 -
J ’_
L i
L : :
- 45 Pt rd ol m f
:
=] P
a I -
3 5
- aQ
25 Y f
T (L}
oo : AMMW“J
Mok i “"\-,\ﬂ"m‘\mhmﬁ
15 Wiy
5 .............................................
3@ - = BT - - - 1888
Frequency (MHz)
Rur\y: (HHz) RBU/UBUY Ref/fttn [Iztﬂha Mode Swesp Pts  #Sups/Mode  Fosition T Rnnsz (MHz) RBU/ UBL Ref/Pttn I)elfi\ug Made Swesp Pts  #Sups/focde  Fosition
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BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163_749 Below_1G[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 30.873 44.06 Pk 15.6 -32 27.66 40 -12.34 0-360 300 H
2 187.237 40.22 Pk 16.7 -31 25.92 43.52 -17.6 0-360 100 H
3 * 249.608 46.37 Pk 19 -30.6 34.77 46.02 -11.25 0-360 100 H
4 30.97 54.34 Pk 15.6 -31.9 38.04 40 -1.96 0-360 100 \4
5 64.338 43.9 Pk 17.4 -31.7 29.6 40 -10.4 0-360 100 Vv
6 *247.28 42.94 Pk 18.9 -30.6 31.24 46.02 -14.78 0-360 100 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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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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DATE: DEC 05, 2018

RESULTS

WORST EMISSIONS (with Keyboard)

1M4LL SULICN Lab AC Shield Room 17 Aug ZA1E BB:26:17
- Conducted RFI Ualtoge
Pro ject MNo:4788556585
9a| Client Name:Somsun
Conf ig:EUT/AC Adapter/Earphane/Keyboard
Mode :AC_L ine_BLE_with keyboard
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LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det 101837_L1_wi CABLELOSS( Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading th extension dB) Reading PART 15 (dB) PART 15 (dB)
(dBuv) (dB(uVolts)) Class B QP Class B AV

1 .153 374 Pk 10 1 47.5 65.84 -18.34 - -
2 .153 17.51 Av 10 1 27.61 - - 55.84 -28.23
3 .555 28.11 Pk 9.8 2 38.11 56 -17.89 - -
4 .555 24.15 Av 9.8 2 34.15 - - 46 -11.85
5 .885 23.49 Pk 9.7 .3 33.49 56 -22.51 - -
6 .885 8.81 Av 9.7 .3 18.81 - - 46 -27.19
7 2.064 17.19 Pk 9.9 .3 27.39 56 -28.61 — —
8 2.064 7.6 Av 9.9 .3 17.8 - - 46 -28.2
9 6.444 12.67 Pk 9.7 .3 22.67 60 -37.33 — —
10 6.438 4.92 Av 9.7 .3 14.92 - - 50 -35.08
11 24 42.9 Pk 10.2 4 53.5 60 -6.5 - -
12 23.997 36.39 Av 10.2 4 46.99 - - 50 -3.01

Pk - Peak detector
Av - Average detection
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1M"LL SUWON Lak AC Shield Room 17 Aug 2818 BB:26:17
) i i i i Conducted RFI Uoltage
P 1 No:4788556585
94| : : C1Tane Neme : Somaung
Config:EUT/AC Adapier/Earphane/Keghoard
Mode:AC_Line BLE with keyboard
21| IRSSUUUURR SUUSNSRSRUORREE SUOUURTPUOS SUNRSIIOE SUUUUOO NSRS SUURN HESSS SN SUOUOUUSSOOS OIS OSSOSO Test by45583
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LINE 2 RESULTS

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

Marker Frequency Meter Det 101837_N_wit CABLELOSS( Corrected CFR 47 FCC Margin CFR 47 FCC Margin

(MHz) Reading h extension dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) (dB(uVolts)) Class B QP Class B AV
13 .153 35.77 Pk 10 1 45.87 65.84 -19.97 - -
14 .153 21.4 Av 10 1 31.5 - - 55.84 -24.34
15 .555 34.67 Pk 9.8 2 44.67 56 -11.33 - -
16 .555 27.15 Av 9.8 2 37.15 - - 46 -8.85
17 .885 20.44 Pk 9.7 .3 30.44 56 -25.56 - -
18 .885 5.27 Av 9.7 .3 15.27 - - 46 -30.73
19 1.476 18.34 Pk 9.9 .3 28.54 56 -27.46 - -
20 1.491 7.41 Av 9.9 .3 17.61 - - 46 -28.39
21 2.484 16.68 Pk 9.9 .3 26.88 56 -29.12 - -
22 2.508 6.41 Av 9.9 .3 16.61 - - 46 -29.39
23 24 335 Pk 10.2 4 44.1 60 -15.9 - -
24 23.997 21.49 Av 10.2 4 32.09 - - 50 -17.91

Pk - Peak detector
Av - Average detection
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