FCC CFR47 PART 15 SUBPART C
INDUSTRY CANADA RSS-247 ISSUE 2

Bluetooth Low Energy
CERTIFICATION TEST REPORT
FOR
DTS b/g/n Wrist device and BT/BLE

MODEL NUMBER : SM-R500, SM-R500X

FCC ID: A3LSMR500
IC: 649E-SMR500

REPORT NUMBER: 4788805488-E2V2

ISSUE DATE: JAN 10, 2019

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: 4788805488-E2V2
FCC ID: ASLSMR500/ IC: 649E-SMR500
Revision History

DATE: JAN 10, 2019

Rev. Issue Date Revisions Revised By
V1 01/07/19 Initial issue Hoonpyo Lee
V2 01/10/19 Updated about the TCB’s question Hoonpyo Lee

Page 2 of 50

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: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ...ttt et eeeeeans 5
2. TEST METHODOLOGY ...ttt sttt e e e e ettt e e e e e e e e eebtbaaaeeeeaeaennees 6
3. FACILITIES AND ACCREDITATION ...ttt e e e eeeees 6
4. CALIBRATION AND UNCERTAINTY Lttt ettt e e eeeaa e e eaaa e aeees 6
4.1. MEASURING INSTRUMENT CALIBRATION......uiiiiiiie et 6
4.2, SAMPLE CALCULATION .. .uiii ittt e et e e e e e eeeeea s 6
4.3. MEASUREMENT UNCERTAINTY Lottt et 7
5. EQUIPMENT UNDER TEST ..ttt et e e e e et aeeaia e aaees 8
5.1. DESCRIPTION OF EUT ...ttt e et e e e et eeeei e eeees 8
5.2. MAXIMUM OUTPUT POWER...... .ottt e e e e 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...ttt 8
5.4. WORST-CASE CONFIGURATION AND MODE ......couuiiiiiiiiieeiii e 8
5.5. DESCRIPTION OF TEST SETUP ...ttt et e e e 9
6. TEST AND MEASUREMENT EQUIPMENT ..ot 11
7. REFERENCE MEASUREMENT RESULTS....cou ittt 12
7.1. ON TIME AND DUTY CYCLE RESULTS .. ...t 12
7.2, 99% BANDWIDTH ...ttt e et e et e e e rbn e e e e et s 13
8. MEASUREMENT METHODS ...ttt e e e e e et e eeaaa s 15
9. SUMMARY TAB LE ..ottt e et e et e e e ab e e e e 16
10. ANTENNA PORT TEST RESULTS ...ttt 17
O R o | = 0 = A AN 0 I 17
10.2. OUTPUT POWERI ... et e et e et e e et aeeeeans 19
10.3.  AVERAGE POWER ... et eeeeans 21
O T Y I U 22
10.5. OUT-OF-BAND EMISSIONS ...ttt eeeeans 24
11. RADIATED TEST RESULTS ..ottt e e e eeeans 28
11.1.  LIMITS AND PROCEDURE ...ttt e e e e 28
11.2. TRANSMITTER ABOVE 1 GHZ ...ttt 30
11.3. WORST-CASE BELOW 1 GH2Z.....oiieieee et 40
12. AC POWER LINE CONDUCTED EMISSIONS ... 42
Page 3 of 50
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: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500
13, SETUPR PHOTOS ..ttt e et e e et et e e e et e e e eaa e aeenanns 45

Page 4 of 50

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: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: DTS b/g/n Wrist device and BT/BLE
MODEL NUMBER: SM-R500, SM-R500X

SERIAL NUMBER: R3AKCO0086YR (RADIATED);

1991706 (CONDUCTED)

DATE TESTED: DEC 27, 2018 - JAN 02, 2019

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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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 15.247 Meas Guidance v05.
ANSI C63.10-2013.

ogrwNE

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.org/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

Page 6 of 50

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.



http://www.iasonline.org/PDF/TL/TL-637.pdf

REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

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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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is a DTS b/g/n Wrist device and BT/BLE.
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:

Fr:quency ode Power Output Power| Output Power
ange Mode
[MHz] [dBm] [mW]
24032 - 2480 BLE Peak 8.130 6.50
Average 7.629 5.79

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -3.61 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 Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.

Note : All radiated and power line conducted tests were performed connected with wireless
charger for evaluation of worst case mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA50KWK DK5K820VS/A-E N/A
Wireless Charger SAMSUNG EP-QR500 N/A A3LEPOR500
/O CABLES

1 NONE 1 Wireless Shielded m Charger to Wireless Charger

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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FCC ID: ABLSMR500 / IC: 649E-SMR500
SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

DATE: JAN 10, 2019

EUT

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

EUT

Wireless Charger

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

DATE: JAN 10, 2019

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 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 08-09-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-06-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-19
Average Power Sensor Agilent/HP U2000 MY54270007 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
LISN R&S ENV-216 101837 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.

DATE: JAN 10, 2019

ON Time| Period |Duty Cycle| Duty Duty Cycle YT
Mode B X Cycle [Correction Factor (Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BLE | 0377 [ 0625 | 0604 | 60.4% | 2.19 | 2.650
E Keysight Spectrum Analyzer - Swept SA =
RL | RE [500 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 12:48:14 PMDec 27,2018
#Avg Type: RMS TRACE[T5 345 6
PNO: Fast —»— 1rig: RFBurst TYPE| Wiahaawy
IFGain:Low Atten: 40 dB peT|P
10 dBidiv. Ref 30.00 dBm
Log
200
100
0.00
-10.0
-200
B E e e — - I —— |
-400 e
-50.0
-60.0
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz
W vobeTRClsel > T v ] FUNcrion | FuNcronwo]
1 N t 624.4 us 4.90 dBm
2 A t (D) 3774 us (A) 0.12dB
3 A t (A) 625.0 us (A) 0.02dB
4
5
6
7
8
9
10
11 2
IMSG ISTATUS
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FCC ID: ABLSMR500 / IC: 649E-SMR500

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

TEST PROCEDURE

DATE: JAN 10, 2019

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
GIannel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2402 1.053
Mid 2440 1.053
High 2480 1.060
Worst 1.060
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99% BANDWIDTH PLOTS

DATE: JAN 10, 2019

Keysight Spectrum Analyzes - Occupied BW =
RL | W E oC | SENSE) [ auonaumo 03:17:24 PMJan 02, 2015
Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Low CH.

' [
Center 2,402 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 4.70 dBm
1.0531 MHz
Transmit Freq Error 25.349 kHz OBW Power 99.00 %
x dB Bandwidth 1.266 MHz x dB -26.00 dB
hisG sTATUS
—
Keysight Spectrum Analyzes - Occupied BW -]
RL [ w® 500 C OR ENSE:Ih [ ALIGN AUTO 03:18:34 PMJan 02, 2018
Center Freq: 2.440000000 GHz Radio Std: None
s Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Middle CH.

|
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 4.67 dBm

1.0533 MHz
Transmit Freq Error 18.916 kHz OBW Power 99.00 %
x dB Bandwidth 1.266 MHz x dB -26.00 dB
—
Keysight Spectrum Analyzes - Occupied BW -]
RL [ w® 500 C OR ENSE:Ih [ ALIGN AUTO 03:16:56 PMJan 02, 2018
Center Freq: 2.480000000 GHz Radio Std: None
s Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
High CH.
LHITNT

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 5.36 dBm

1.0598 MHz
Transmit Freq Error 11.222 kHz OBW Power 99.00 %
x dB Bandwidth 1.310 MHz x dB -26.00 dB
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FCC ID: ABLSMR500 / IC: 649E-SMR500

8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v05, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05, Section 8.3

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

Out-of-band EMISSIONS (Conducted) : KDB 558074 DO1 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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9. SUMMARY TABLE

FCC Part IC Test Description Test Limit Test Test Result
Section Section Condition
15.247 RSS-247 . .
@) 5.2(a) Occupied Band width (6dB) >500KHz Pass
2.1051, RSS-247 Baqd Edge / Conducted Spurious -20dBe Pass
15.247 (d) 5.5 Emission
15247 | RSS-247 Conducted
(b)(3) 5.4(d) TX conducted output power <30dBm Pass
15.247 (e) Rg_sz'(f)‘)w PSD <8dBm Pass
RSS-GEN [AC Power Line conducted . Power Line
15.207 (3) Clause 8.8 |emissions Section 10 conducted Pass
15,205 RSS-GEN
o Clause 7 & |Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
15.209 8.9
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

10. ANTENNA PORT TEST RESULTS

10.1. 6 dB BANDWIDTH

LIMITS

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

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
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [kHz] [kHz]
Low 2402 716.78 500.0
Mid 2440 715.16 500.0
High 2480 715.56 500.0
Worst 715.16 500.0
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6 dB BANDWIDTH PLOTS

DATE: JAN 10, 2019

E Keysight Spectrum Analyzer - Swept SA

[E=S[Fn = |

RL | RE [50Q DC | CORREC | [ SENSE:INT]

ALIGN AUTO |

03:14:12PMJan 02,2019

Low CH.

PNO: Wide —+— Irig: Free Run
IFGain:Low Atten: 30 dB

Ref 20.00 dBm

#Avg Type: RMS
Avg|Hold: 1001100

Mkr1 2.402 262 350 GHz

TRACE[[ 0 3456
TYPE| M
DeT|P

6.226 dBm

10 dBidiv
Log

=

-6.00 dB

746,780 kHz

Center 2.4020000 GHz
#Res BW 100 kHz

msa

#VBW 300 kHz

STATUS

Span 1.500 MHz
Sweep 1.333 ms (20001 pts)

—
RL [ RE

it Speetrum Analyzer - Swept SA

[E=SS[FN ==

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

ALIGN AUTO |

03:14:52PMJan 02,2019

Middle CH.

Trig: Free Run

PNO: Wide —»—
Atten: 30 dB

IFGain:Low

10 dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold: 1001100

TRAGE] 56
TYPE| M A
DET|P

Mkr1 2.440 256 950 GHz
6.095 dBm

-

-6.00 dB

744,155 kHz

Center 2.4400000 GHz

#Res BW 100 kHz #VBW 300 kHz

STATUS

Span 1.500 MHz
Sweep 1.333 ms (20001 pts)

High CH.

[=][& )

BB Keysight Spectrum Analyzer - Swept SA
RL | RE [500 DC | CORREC | | SENSE:INT]

ALTGN AUTO

03:15:50 PMJan 02,2010

PNO: Wide +~»~ Trig: FreeRun
IFGain:Low Atten: 30 dB

10 dB/div  Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold: 1001100

TRACE| 1 2325 6

MKr1 2.480 249 750 GHz
6.751 dBm

<

-6.00/dB

“%45.556 KAz

Genter 2.4800000 GHz
#Res BW 100 kHz

se

#VBW 300 kHz

STATUS

Span 1.500 MHz
Sweep 1.333 ms (20001 pts)
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REPORT NO: 4788805488-E2V2

FCC ID: ABLSMR500 / IC: 649E-SMR500

10.2.

LIMITS

OUTPUT POWER

FCC §15.247 (b) / IC RSS-247 §5.4 (d)

DATE: JAN 10, 2019

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

TEST PROCEDURE

Peak power is measured using ANSI C63.10 section 11.9.1.1 (RBW>=DTS bandwidth measure
ment method).

RESULTS
Channel Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 6.816 30.000 -23.184
Mid 2440 6.904 30.000 -23.096
High 2480 8.130 30.000 -21.870
Worst 8.130 30.000 -21.870
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REPORT NO: 4788805488-E2V2

FCC ID: ABLSMR500 / IC: 649E-SMR500

OUTPUT POWER PLOTS

DATE: JAN 10, 2019

E Keysight Spectrum Analyzer - Swept SA

[ESEE=R =

RL |

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

ALIGN AUTO

12:51:36 PM Dec 27,2018

] #Avg Type: RMS

PNO Fast —+ Trig: FreeRun
IFGain:Low Atten: 30 dB

Avg|Hold: 1001100 TP M

TRACE[] 0 3456

peT|P 1

Mkr1 2.401 773 0 GHZ

{ggeidiv_Ref 20.00 dBm 6.816 dBm
0 %
oo
-100
=200 —
Low CH.
=300
-40.0
-50.0
-B0.0
-F0.0
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
nsa sTATUS
BN Keysight Spectrum Analyzer - Swept SA [N ER
RL [ RE [50Q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO 12:52:22 PM Dec 27,2018
[ ] #Avg Type: RMS
PN Fast s~ Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
Mkr1 2.439 768 5 GHZ]
19 gBidiv Ref 20.00 dBm 6.904 dBm
10. %
oo
<100
. <200 f—— 1
Middle CH.
=300
-40.0
0.0
-60.0
-70.0
Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
=S sTATUS
E Z A S =
RL | RE [500 DC | CORREC | [ SENSE:INT] ALIGN AUTO 12:52:50 PM Dec 27,2018
[ ] #Avg Type: RMS TRACE[. 315§
PN Fast —»~ Trig: FreeRun Avg|Hold: 1001100 TYPE| M
IFGain:Low Atten: 30 dB DET|P N
Mkr1 2.479 761 0 GHZ
[0 dEidi__Ref 20.00 dBm 8.130 dBm
og
10 é
oo
-10.0
. <200 f——
High CH.
=300
-40.0
-50.0
£0.0
-70.0
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]

msa

iSTATUS
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REPORT NO: 4788805488-E2V2

FCC ID: ABLSMR500 / IC: 649E-SMR500

10.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

RESULTS

DATE: JAN 10, 2019

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 6.253 4.220
Middle 2440 6.493 4.459
High 2480 7.629 5.792
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REPORT NO: 4788805488-E2V2
FCC ID: ABLSMR500 / IC: 649E-SMR500

10.4. PSD

LIMITS

FCC §15.247 / IC RSS-247 §5.2 (b)

DATE: JAN 10, 2019

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 ANSI C63.10 section 11.10.2 (Method

PKPSD).

RESULTS
Frequency PSD Limit Margin

Channel

[MHZz] [dBm/3kHz]| [dBm/3kHz] [dB]

Low 2402 -8.73 8.00 -16.73
Mid 2440 -8.94 8.00 -16.94
High 2480 -8.21 8.00 -16.21
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500
POWER SPECTRAL DENSITY PLOTS

BN Keysight Spectrum Analyzer - Swept SA ==
RL | RE [50Q DC | CORREC | [ SENSE:INT] [ ALIGNAUTO | 03:21:23 PM Jan 02, 2019
] #Avg Type: RMS TRACE[] 23456
PNO-Wide —+ Trig: FreeRun Avg|Hold: 1001100 TYPE| M i
IFGain:Low Atten: 20 dB oeTl

Mkr1 2.401 992 26 GHz
-8.727 dBm

10 dBidiv.~ Ref 10.00 dBm
Log

Low CH.

Center 2.4020000 GHz Span 1.580 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)

msa STATUS

E Keysight Spectrum Analyzer - Swept SA [E=RE=E=S
RL

[ RE [50Q DC | CORREC | [ SENSE:INT] [ ALIGNAUTO | 03:22:33 PMJan 02, 2019
| #Avg Type: RMS
PNO: Wide ~»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

Mkr1 2.439 985 78 GHz

[ogeidiv__ Ref 10.00 dBm -8.944 dBm
o !
100 ‘
200
. 300
Middle CH.
00
500
600
700
200
Center 2.4400000 GHz Span 1.580 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
s iSTATUS
BB Keysight Spectrum Analyzer - Swept SA ===
RL | RE [500 DC | CORREC | [ SENSE:INT] | ALIGNAUTO | 03:23:20 PM Jan 02, 2019
] #Avg Type: RMS TRACE[, 232156
PNO:Wide - Trig: FreeRun Avg|Hold: 1001100 el

IFGainiLow Atten: 20 dB

Mkr1 2.479 978 94 GHz
-8.207

10 dBidiv  Ref 10.00 dBm dBm
Log

High CH.

Center 2.4800000 GHz Span 1.590 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)

msa iSTATUS
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

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: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500
RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

B Keysight Spectrum Analyzer - Swept SA \illi/\ﬂ- ]
RL | RF [s0Q DC | CORREC | [ SEWSE:INT] | ALIGN AUTO | 03:25:48 PMJan 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —w»— Trig: Free Run Avg|Hold: 100100 TYPE|MRARARAA
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.398 496 5§ GHz
(9 geidi_Ref 20.00 dBm -49.197 dBm
100
0.00
-10.0
-14.00 dSm|
Low CH
BandEdge o
-40.0
-50.0 ’
-60.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ===
RL | RF [5s0Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:31:29 PMJan 02, 2019
r #Avg Type: RMS TRACE[1]2 345 6
PNO: Fast —»— Trig: Free Run Avg|Hold: 1001100 TYPE[MYAAFRAAAY
IFGain:Low Atten: 30 dB DeT|P
Mkr3 26.106 9 GHz
10geeiu__Ref 20.00 dBm -40.370 dBm
10,0
0.00
-10.0 RRALUET |
-20.0
-30.0
-40.0 .
Low CH B ™o MR A D R o
S . -60.0
purious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MRAMODETRC[SC] X | ¥ | _FUNCTON | FUNCTIONWIDTH UNCTION VALD B
1 N f 2,402 4 GHz 6.031 dBm
2 N f 3.202 4 GHz -42.216 dBm
N f 26.106 9 GHz -40.370 dBm
4
5 =
6
7
8
9
10 T
11 e
4 (] | r
IMSG STATUS
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500
SPURIOUS EMISSIONS, MID CHANNEL

BN Keysight Spectrum Analyzer - Swept SA \illg/@__
RL | RF [s0Q DC | CORREC | [ SEWSE:INT] | ALIGN AUTO 03:24:55 PMJan 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.440 258 25 GHz
[0 geici__Ref 20.00 dBm 6.003 dBm
100 ’
0.00
-10.0
-14.00 dSm|
Middle CH 00
BandEdge .
-40.0
-50.0 -
-60.0
-70.0
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA
RL | RF [5s0Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:34:26 PMJan 02, 2019
’— #Avg Type: RMS TRACE[1] 0345 6
PNO: Fast —»— Trig: Free Run Avg|Hold: 100100 TYPE[MYAAARAAAY
IFGain:Low Atten: 30 dB DeT|P
Mkr3 25.479 6 GHz
10,gBiciv__Ref 20.00 dBm -40.598 dBm
10,0
0.00
-10.0 BRI
-20.0
-30.0 ]
-40.0 .
Middle CH B ™t R A R
. -60.0
Spurious e
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MREMODETRC[SC X | v | FUNCToN [ FUA -
1 N f 2.440 1 GHz 5930 dBm
2 N f 3.253 4 GHz -44.002 dBm
N f 25.479 6 GHz -40.598 dBm
4
5 =
6
7
8
9
10 i
11 e
< i ]
IMSG STATUS

Page 26 of 50

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: 4788805488-E2V2
FCC ID: ABLSMR500 / IC: 649E-SMR500
SPURIOUS EMISSIONS, HIGH CHANNEL

DATE: JAN 10, 2019

BN Keysight Spectrum Analyzer - Swept SA \illg/@__
RL | RF [s0Q DC | CORREC | [ SEWSE:INT] | ALIGN AUTO 03:26:40 PMJan 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.485 408 0 GHz
j0dBidiv__Ref 20.00 dBm -48.922 dBm
og
100
0.00
-10.0
-14.00 dSm|
High CH
BandEdge .
-40.0
-50.0 !
-60.0
-70.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA
RL | RF [5s0Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:37:26 PMJan 02, 2019
’— #Avg Type: RMS TRACE]
PNO: Fast —»— Trig: Free Run Avg|Hold: 100100 TYPE[MYAAARAAAY
IFGain:Low Atten: 30 dB DeT|P
10 cBidiv._ Ref 20.00 dBm
Log
10,0
0.00
-10.0 BRI
-20.0
-30.0
-40.0
H B00 T L L
High CH
. -60.0
Spurious e
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MREMODETRC[SC X | v | FUNCToN [ FUA -
1 N f 2.480 5 GHz 6.432 dBm
2 N f 26.093 7 GHz -40.237 dBm
4
5 =
6
7
8
9
10 i
11 e
< i ]
IMSG STATUS
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

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)

IC RSS-GEN Clause 8.10

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500
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(1/0.604)=2.19dB

(Spectrum Analyzer round it up to 2.19dB)

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 30 KHz for peak measurements.

The spectrum from 1 GHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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REPORT NO: 4788805488-E2V2
FCC ID: ABLSMR500 / IC: 649E-SMR500

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

HORIZONTAL PEAK AND AVERAGE PLOT

DATE: JAN 10, 2019

| 55l SUWON Lob Chanber 2 27 Dec 2818  28:43:09
- Restricted Bandedge
i Project Number: 4768885488
15 Client: Samsun
CanfigiEUT / AC Adapter / Cradle
Made :BLE_BE_H_2482
185 Tested by:455B5
95 =
o I“ '\I :
3 i
8BS A
: f
5 b
L N o
2 b
3

Td. 5V
Frequency (GHz)

Range (GHr) FELLAUBU Ref/Attn Det/Avg Hods Sueep Pis  ¥5ps/Mode Position Farge (6Hz) FEAL/ U Ref/Rttn  Dek/fvg Mode Sucep Fes  fSupa/tode  FPosition
1:2.31-2.41 INC-6481/M 125 PERK/LogPur—lideo  Fmac(fute) BRI  MAKH 327 degs 145 1 680/ 3 g WIE vgCRY 5 i BTG
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 *2.39 40.62 Pk 1. -20. 0 51.4. 74 -22.58 7 145 H
2 *2.323 44.21 Pk 1. -20.! 0 54.8 - - 74 -19.19 7 145 H
3 *2.39 30.87 RMS 1. -20. 2.19 43.8 54 -10.14 - - 7 145 H
4 *2.39 31.55 RMS 1. -20. 219 44.54 54 -9.46 7 145 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

VERTICAL PEAK AND AVERAGE PLOT

| 55Ul SULON Lab Chember 2 27 Dec 2018 28:53:46
- Restricted Bandedge
Project Number:4788685488
115 Client:Samsung
Config:EUT / AC Adapter / Cradle
Made:BLE_BE_\_248Z
185 i i i i i Te=ted by:455B5
95
5 .5
5
5 ; ; ; ; i
=] L s O OSSO PO S OSSP ST UORSH HOSS TSRS USSP R bereeeeeeaeaenes
E
~
3 Fo
@ B2
3
55L...Average Limit (dBulpgm2
et o AL A A AL 0 g i o i Al s Lt Ui
‘ 4
45 ‘ : : : : i
35
2. 31 10, 5MH=/ Z.415
Frequency (GHz)
f’.ung« (GHz) E_EUNFM Ref/fttn  Det/vg Hode Sueap Pis  #5upa/Mode E’nﬂtmm. Rarge (GHz) FEAL/UBY Ref/fittn  Det/fivg Mude Sueep Pts  #5ups/Mode Position ‘

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
(GH2) Reading Reading (dB) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 40.5 Pk 31.6 -20.8 0 51.3 - - 74 -22.7 162 148 \%
2 *2.331 44.17 Pk 315 -20.9 0 54.77 - - 74 -19.23 162 148 A%
3 *2.39 30.57 RMS 316 -20.8 2.19 43.56 54 -10.44 - - 162 148 A%
4 *2.385 31.51 RMS 316 -20.8 219 44.5 54 -9.5 - - 162 148 A%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788805488-E2V2

FCC ID: ABLSMR500 / IC: 649E-SMR500

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL SUWON Lab Chamber 2

DATE: JAN 10, 2019

(BulU/m) Horizontal

125 27 Dec 2818 22:53:18
‘ Restricted Bandedge
| | Project Number: 4788885488
115 Client:Samsung
Config:EUT / AC Adopter / Crodle
Mode :BLE_BE_H_2488
185 | : ' | | Tested byi45585
A
95 i
I

- | :\
85 H ool

I
75 f i

35
2.45 8. 3HA=/ Z.56
Freguency (GHzJ
Range (GHz) REL/UE Rof/fttn  Det./fivg Made Sanep Fia  tiaps/fode Fosition Rarge (G2} RE/UGU Ref/ftin  Det/Avg Hode — Pla  Boups/Made t
112462563 1M(-6dB1 /30 1215 PEAK/LogPurYideo  Fwsac(hubo) BEI  HAH 1% degs 168 i " q | WP AR s GINNRT:
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 (d8) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 41.17 Pk 319 -20.6 0 52.47 74 -21.53 196 108 H
2 2.543 43.85 Pk 32 -20.5 0 55.35 - - 74 -18.65 196 108 H
3 *2.484 30.8 RMS 319 -20.6 2.19 44.29 54 -9.71 - - 196 108 H
4 2.547 31.45 RMS 32 -20.5 219 45.14 54 -8.86 196 108 H

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

RMS - RMS detection
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

VERTICAL PEAK AND AVERAGE PLOT

| o5 DL SUMON Lob Chamber 2 27 Dec 2818 23:082:59
Restricted Bandedge
Project Number : 4788885488
115 Client:Samsung
Config:EUT / AC Adapter / Cradle
Made :BLE_BE_U_2488
185 i i i i i Te=ted by:455B5
95
b 85
5
L
)
- 75
E
~
4 65
z |
| | wverage Limit CdBul/m) 2
55 | i =i i i i oot i
Kol o hos b oA et A B o 1 R A o e ok 0
5 5 : i 4
45 & o
35
2.46 18, 3MHz/ 2.563
Frequency (GHz)
?uny (GHz) E.EU/LFM Ref/fttn  Det/vg Hode Sueap Pis  #5upa/Mode E’nﬂtmm. Range (GHz) FEAL/UBY Ref/fittn  Det/fivg Mude Sueep Pts  #5ups/Mode Position
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 39.44 Pk 319 -20.6 0 50.74 - - 74 -23.26 167 100 \
2 2.54 44.01 Pk 32 -20.5 0 55.51 - - 74 -18.49 167 100 \
3 *2.484 30.54 RMS 31.9 -20.6 2.19 44.03 54 -9.97 - - 167 100 \
4 2.534 31.47 RMS 32 -20.5 2.19 45.16 54 -8.84 - - 167 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788805488-E2V2
FCC ID: ABLSMR500 / IC: 649E-SMR500
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

DATE: JAN 10, 2019

IHUIJL SUWON Lab Chomber 2 27 Dec 2818 28:57:12
Radicted Emissions 3-Meters
. Project Number: 4788805488
L Cliant:Somsun
Config:EUT / AC Adopter / Crodle
Mode :BLE_HARM_24@2
Y U Tested by 45535
5] O 0 OO OO OO OO OO OO SO OO O OO OO
o
T P
o
N
.% 7
- B Bfeereesseermms e
N vg Limit (dBuls/m)
£
= 5B
3 -
@ ~ " 1
- el 7 g M
48 ' PR
4 o
PRELNWNRIRTE it
FEf
o
—_— — — - H —_———y— —r
Frequency (GHz)
Tange (62} RELAB Ref/ttn  Det/Avg otk Suesp Fis  Fps/fodz  Fosition Range (G0 FEWUE Ref/Attn  Det/fivg Made Suezp Fts fupa/fioe  Fosition
-1 IN(-68)/38 112718 PEAK/LogPar-Uideo BBrsectfutc) GBI M B-30cegs 150 3.37-18 MC-SB) /3 ET/E PERK/Logfar—Uideo  SBEnsectiuto) 16k MAXH B-ddegs 250
1|UU_ SUWON Lab Chamber 2 27 Dec 2B18 28:57:12
Radiated Emissions 3-Meters
Project Number:4788885488
L Cli2nt: Somsun
Config:EUT / AC Adapter / Cradle
Mode : BLE_HARM_2482
=] ;] IO — -| Tested by:45585
5 e 5 S
=
3
T
U
= 66
& A Lim CdBul /A m)
3
[ SO
2 st}
<
k 2 7
A Dot £ e TR ettt
3 v
o
36
o 5 S
1 1a 18
Frequency (GHz)
Range (2} RRIE Ref/Ritn  Det/Avg ode Suesp Pis  Fups/tbde Fosition | Ronge (GD) R/ U Ref/Bttn  Det/ivg Made Suesp Pts  dSupaod 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: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

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 3.202 39.07 PK 329 -28.3 0 43.67 - - 74 -30.33 0-360 150 H
4 * 4.806 28.25 PK 34 -28.1 0 34.15 - - 74 -39.85 0-360 250 H
5 7.207 26.64 PK 36.1 -25.4 0 37.34 - - 74 -36.66 0-360 250 H
8 9.608 24.78 PK 37 -21.9 0 39.88 - - 74 -34.12 0-360 250 H
3.202 4.66 P! 329 -28.3 0 9.2 - - 74 -34.74 0-360 0 \
*4.807 7.98 P 4 -28 0 3.9 - - 74 -40.02 0-360 0 \
7.207 6.59 P! 36.1 -25.4 0 7.2 - - 74 -36.71 0-360 0 \
9.609 4.37 P 7 -21.9 0 9.4 - - 74 -34.53 0-360 0 Vv

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

Radiated Emissions

Frequency Meter Det 3117_0016872 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 4 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dBuv/m
3.203 42.88 PK2 32.9 -28.3 0 47.48 - - 74 -26.52 4 244 H
3.203 36.6 PK2 329 -28.3 0 41.2 - - 74 -32.8 183 138 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4788805488-E2V2
FCC ID: ABLSMR500 / IC: 649E-SMR500
MID CHANNEL HORIZONTAL

DATE: JAN 10, 2019

IHGLL SUWON Leb Chamber 2 27 Dec 2818 21:29:11
Rodiated Emiszsions 3-Meters
Project Number: 4788885488
L2 Cl ient : Samsung
Config:EUT / AC Adopter / Cradle
Mode:BLE_HARM_ 2440
9@ Tested bi:45585
BE
E:
c e S e
5
-
5
2 66
— Avg Limit (dBul/m)
E
S 5B
3
m
< W
48 +
36
] OO OO0 OO OOOU SN OUOUUNE HOPUOUSSNNNEPO0 SUUSTOOOOOSROS SOUOOUNUEE SOOOUSNR: SOUSN: OUOOOONE OO
1 18 18
Frequercy (GHz)
Range (2} R/ Ref/Bitn  Det/Avg Fode =3 Fis  Fups/thde  Position fange (G2} ROU/UB Ref/Attn  Det/Avg Made Sweep Fis doups/fode Fosilion
-1 INC-638) /3 11218 PEAK/LogPur-Viden SlnsecCAuto) 6001 MAKH B-360dkgs 158 3:3-1 IMC-BeB2 38 87/ FERK/LogPur-Uiden  Solnsecuto) 16k MAXH 0-Hidegs 250 of
'\IUU_ SUWON Lab Chamber 2 27 Dec 2B18 21:29:11
Radicoted Emissions 3-Meters
Project Number:4788885488
L Cli2nt: Somsun
Config:EUT / AC Adapter / Cradle
Mode : BLE_HARM_2448
[ - Tested by 45585
5] b
b 4 O RPN USSR OSSOSO SNSRI SOOI SO 0
"
L
U
= =15]
- fAivg Limit (dBul/m)
~
=
1| N S R S S S SO SO S
2 56
= H
71
i o Wi ad
o 3 = i
o H
3@
= ] b
1 1a 18
Frequency (GHz)
Range (2} RRIE Ref/Ritn  Det/Avg ode Suesp Pis  Fups/tbde Fosition | Range (G R/ U Ref/Bttn  Det/ivg Made Suesp Pts  dSupaod 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.

Page 36 of 50

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: 4788805488-E2V2
FCC ID: ABLSMR500 / IC: 649E-SMR500

MID CHANNEL DATA

Trace Markers

DATE: JAN 10, 2019

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 3.253 35.57 P 32.8 -28. 0 9.77 74 -34.23 0-360 0 H
4 *4.881 8.67 P! 4 -27. 0 4.77 74 -39.23 0-360 0 H
*7.321 .8 P 36.2 -24. 0 7. 74 -36.87 0-360 0 H
9.761 .4 P 37.2 -21. 0 9. 74 -34.89 0-360 250 H
3.253 .4 P! 32.8 -28. 0 6. 74 -37.39 0-360 250
*4.88 .1 P 34 -27.! 0 4. 74 -39.74 0-360 250 \
*7.321 .0 P! 36.2 -24. 0 7. 74 -36.62 0-360 150 \
7 9.761 23.69 PK 37.2 -21.5 0 39.39 74 -34.61 0-360 150 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency Meter Det 3117_0016872 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 4 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dBuv/m
3.253 34.68 PK2 32.8 -28.6 0 38.88 74 -35.12 358 194 H
3.253 39.87 PK2 32.8 -28.6 0 44.07 74 -29.93 185 172 4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4788805488-E2V2
FCC ID: ABLSMR500 / IC: 649E-SMR500

DATE: JAN 10, 2019

HIGH CHANNEL HORIZONTAL

IHUIJL SUWON Lab Chomber 2 27 Dec 2818 22:13:59
Fadioted Emissions 3-Meters
Project Number: 4788885488
BB Client :Samsun
Config:EUT / AC Adapter / Crodle
Mode :BLE_HARM 2480
] Tested by:45585
=15
o
t P
o
N
5 .
£ o
— im CelBul/m
E
3 5B
2 "
@ "
o
........................ s 5
M”‘" ¥
BB e
o
1 - - - -  E — 18
Freguency (GHz)
Range (&) RRLABI Ref/ALtn  Det/g fode Sueep Pia  Faps/fode Fosition Farge (Gi) R Ref/Attn  Det/iivg Mode Sacep Pts  fupsifode  Fosition
11 IH(-5E)/38 112018 PEAK/LogPur-Uideo BBnsscifutc) G2I M B-3aces 158 3.318 HO-GcE)/ 30k B7/B PERK/LogPar—Uidec nseciiuta) 16k MR B-Fldegs 290 ¢
1IQUL SUWON Lab Chamber 2 27 Dec 2818 22:13:59
Rodioted Emissions 3-Meters
Project Number:47888B5488
e Client :Samsung
Config:EUT / BC Adopter / Cradle
Mode BLE_HARM_248@
ap Tested by:45585
5] O SO OO SRS SO
b 47 OSSO SO UOSUUSN SRRSO OSSOSO SO
"
L
i
= [=1E]
e Avg Limit CdBul/m
~
=
0| Ut S S S HE
2 sl
= H
! +
e e S 5 G
. : 2 “
2 2 |
36 i
O SO S SUSSSS SOS
1 18 18
Frequency (GHz)
Fange (@) RBUATR Ref/Atn  Det/iivg Fode Sarep Pls  Pupsifode Foallion Forge (8i) TG Rel/ftin  Det/vg fode Sueep Pts Toups/Mode 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: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

HIGH CHANNEL DATA

Trace Markers

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

1 3.307 3. P 2.6 -29.3 0 36. - - 74 -37.32 0-360 250 H
4 *4.96 7. P 4.1 -27.1 0 34. - - 74 -39.47 0-360 150 H
5 *7.442 6. P! 6.2 -24.1 0 38. - - 74 -35.71 0-360 250 H
8 9.92 4. P 7.4 -21 0 40. - - 74 -33.49 0-360 150 H
2 3.307 30.2 P! 2.6 -29.3 0 33.5 - - 74 -40.5 0-360 150
3 *4.96 27.23 PK 34.1 -27.1 0 34.23 - - 74 -39.77 0-360 250 \
6 *7.441 26.01 PK 36.2 -24.1 0 38.11 - - 74 -35.89 0-360 150 \
7 9.92 22.93 PK 37.4 -21 0 39.33 - - 74 -34.67 0-360 150 \

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

Radiated Emissions

Frequency Meter Det 3117_0016872 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 4 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3.307 40.29 PK2 32.6 -29.3 0 43.59 - - 74 -30.41 2 275 H
3.307 39.22 PK2 32.6 -29.3 0 42.52 - - 74 -31.48 181 166 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4788805488-E2V2

FCC ID: ABLSMR500 / IC: 649E-SMR500

11.38.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

DATE: JAN 10, 2019

'ﬂDUL SUWON Leb Chamber 2 2 Jam 2813 18:11:12
| |Radiated Emissions - 3 Meters
| |Project Number: 4788883488
85 Clisnt:Somsung
Config:EUT / AC Adpater / Cradle
Made : Be low_1G_BLE
75 Tested by:47989
65
3
N1 SRS S .|
a
u
L
L ASp QPR LT T TEE LU
E
ﬁ 35 1 5
z M,
| A
.ﬂ\, i A Ry, f ‘
151 Mgyt gl
5 ; } ;
4 - - L Em— _— — - . oo
Fregquency (MHz)
Pnr\z (HHz) REWAUBU Ref/fttn  Det/fvg Mode Sueap Pis li.';'.fﬂndr Position Rorge (MHz) B/ UBY Ref/fittn  Det/fivg Mode Swmap Pty $upaMode  Position
1:35-1080 1280 (-50)/ 308k |87/18  PEAK/LogPer-lidso  I6Gmsectfuta) 1Bk WXH 8-360dege H
'ﬂDUL SUWON Leb Chamber 2 2 Jam 2813 18:11:12
| |Radiated Emissions - 3 Meters
| |Project Number: 4788883488
85 Clisnt:Somsung
i |ConfigEUT / AC Adpater / Cradle
! |Made:Be low_16_BLE
75 Tested by:47989
65
g ] T S -
b
v
o
= A5 PR T T Te )
e
<
3 35
%.]‘ h 4 6 H H H H
= 9 t : : : : [
s M | e o
o5 P -, W ; ; ; "
f f I H i
P ANIT IR | I 7 gt
- i iy i W ;
15 ""-J'-4.r|M-V 3
. ‘
4 - - g —— — - . oo
Freqgquency (MHz)
Range (o) RELAE Raf/fttn  Dotivg Hode Sunap Pis  tapaifode Position Farge (i) v Rt ttn  Det/fvg Hude ey Pts  Haupa/tbds  Position
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

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)
(dBuv) (dBuV/m)
1 95.281 46.19 Pk 17.2 -31.4 31.99 43.52 -11.53 0-360 300 H
2 *111.868 45.46 Pk 16.8 -31.3 30.96 43.52 -12.56 0-360 300 H
3 224.776 40.91 Pk 17.9 -30.8 28.01 46.02 -18.01 0-360 100 H
4 51.922 42.72 Pk 19.7 -31.8 30.62 40 -9.38 0-360 100 Vv
5 *74.329 43.83 Pk 13.8 -31.6 26.03 40 -13.97 0-360 200 \4
6 100.616 44.28 Pk 17.7 -31.4 30.58 43.52 -12.94 0-360 100 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

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 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500
RESULTS

WORST EMISSIONS

IUHUL SUWON Leb AC Shield Room 3 Jan 2818 18:688:39
: Conducted RFI Uoltoge
Project No:d4788885488
98 .......................... Climnt Nome Sumsung
Config:EUT / AC Adopter / Crodis
Mode :AC L ine BLE
8a Test by 47983
— "’tl'
5 BE- e R FCC PR T O P
£ —
PUT:)
2
2 4 ‘
5 @
3 f
............... T 5
. 2 @ Q =}
VUYL 3 Wi |
=g VL i A P iy |<1|'” 3 |
2 A ) 1 u\ i
. | "\“‘H || Wj ,’ﬁ’ ‘* 'f”( h wn
i i i %
18l A \”{ .‘fn“.‘ ‘;r h‘L- f||
: : LA™ ‘-; ..\,mw.\,' q
; b 1
1!
15

Frequency (MHz)

Rongs (MHz) FBU/UBL Ref/Ritn  Det/Avg Mode Sumap Fis  $Seps/Mode  Lobel Rarge (M) RBW/ B Ref/fttn  Det/dvg Node Sueep Pts  #Sups/Mode  Label

LINE 1 RESULTS

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det ENV216_1018 CABLELOSS( Corrected CFR 47 FCC Margin CFR 47 FCC Margin

(MHz) Reading 36_With ex- dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) cord_L1 (dB(uVolts)) Class B QP Class B AV
1 .384 28.18 Pk 9.9 2 38.28 58.19 -19.91 - -
2 .393 15.65 Av 9.9 2 25.75 - - 48 -22.25
3 .804 18.1 Pk 9.9 2 28.2 56 -27.8 - -
4 .807 9.34 Av 9.9 2 19.44 - - 46 -26.56
5 1.128 18.12 Pk 9.8 3 28.22 56 -27.78 - -
6 1.128 9.18 Av 9.8 .3 19.28 - - 46 -26.72
7 1.452 17.45 Pk 9.8 .3 27.55 56 -28.45 - -
8 1.452 9.61 Av 9.8 .3 19.71 - - 46 -26.29
9 16.818 17.38 Pk 10.3 A4 28.08 60 -31.92 - -
10 16.815 5.35 Av 10.3 A4 16.05 - - 50 -33.95
11 24.417 21.18 Pk 10.6 4 32.18 60 -27.82 — —
12 24.417 4.65 Av 10.6 4 15.65 - - 50 -34.35

Pk - Peak detector
Av - Average detection
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REPORT NO: 4788805488-E2V2 DATE: JAN 10, 2019
FCC ID: ABLSMR500 / IC: 649E-SMR500

IUUUL SUWON Lak AC Shield Room 3 Jon 2B19 1@:88:39
Conducted RFI Uoltoge
P + No:@ 4788885488
L €1 2nt Name Sansung
Config:EUT / AC Adopter / Cradle
Mode:BC_Line_BLE
P17 IR NSRS SN RN SN SO SO S U SR S Test by 47983
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Frecuency (MHz)
Rorg () B Raf itin  Det/ivg Pock Soner Fia Fopefods  Label T O mUEL Ref7Rcin Dntiivg Fos TP Wl L
2:.15-38 Ble (BB /- Aulo /By 18080,/ JkH= 9950 /LR wose N

LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Marker Frequency Meter Det ENV216_1018 CABLELOSS( Corrected CFR 47 FCC Margin CFR 47 FCC Margin

(MHz2) Reading 36_With ex- dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) cord_N (dB(uVolts)) Class B QP Class B AV
13 .381 26.32 Pk 9.3 2 35.82 58.26 -22.44 - -
14 .393 14.63 Av 9.1 2 23.93 - - 48 -24.07
15 .807 15.78 Pk 9.8 2 25.78 56 -30.22 - -
16 .807 9.92 Av 9.8 2 19.92 - - 46 -26.08
17 1.134 13.82 Pk 9.8 3 23.92 56 -32.08 - -
18 1.131 8.82 Av 9.8 3 18.92 - - 46 -27.08
19 1.455 13.76 Pk 9.7 .3 23.76 56 -32.24 - -
20 1.455 7.66 Av 9.7 .3 17.66 - - 46 -28.34
21 16.815 12.68 Pk 10.3 4 23.38 60 -36.62 — —
22 16.818 3.59 Av 10.3 4 14.29 - - 50 -35.71
23 26.355 16.28 Pk 10.8 .3 27.38 60 -32.62 - -
24 26.355 8.66 Av 10.8 .3 19.76 - - 50 -30.24

Pk - Peak detector
Av - Average detection
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