FCC CFR47 PART 15 SUBPART C
INDUSTRY CANADA RSS-247 ISSUE 1

Bluetooth Low Energy
CERTIFICATION TEST REPORT
FOR
Bluetooth/BLE and DTS b/g/n Watch

MODEL NUMBER : SM-R770

FCC ID: A3LSMR770
IC ID : 649E-SMR770

REPORT NUMBER: 16K23804-E2V3

ISSUE DATE: SEP 02, 2016

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

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

iaz

ACCREDITED
TL-637




REPORT NO: 16K23804-E2V3
FCC ID: A3LSMRY770

DATE: SEP 02, 2016
IC ID : 649E-SMR770

Revision History

Rev. Issue Date Revisions Revised By
V1 08/31/16 Initial issue Junwhan Lee
V2 09/01/16 Revised section 5.4, 11.1 Junwhan Lee
V3 09/02/16 Revised section 6, 11.1 Junwhan Lee

Page 2 of 50

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

UL Korea, Ltd. Confidential

FORM ID: FCC_15C

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



REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ......oiiiiiiicccririnisccssseee s ssssssss s e e ss s s ssnms s e s s ssssssmne s s e s snssnnns 5
2. TEST METHODOLOGY .......cccciiiiiiiismeererissssssssrssssssssssssresssssssssssssssssssssnnsnsssssssssnsessssassssnnsnsses 6
3. FACILITIES AND ACCREDITATION ........ccoiriiiicccmerrrrssssssmnre s s s sssssssnee s essssssmne s s s ssssssmssneneas 6
4. CALIBRATION AND UNCERTAINTY ... irssssssssssssssssssssssssssssssssssssssssesssessssnnsnnses 6
4.1. MEASURING INSTRUMENT CALIBRATION ........oeeeeeeeeeeeeeeeeeaee e 6
4.2, SAMPLE CALCULATION ...ttt a e e e e e e e e e e e e e e e e easaas 6
4.3, MEASUREMENT UNCERTAINTY oottt ettt etastttaaeesssataaa e e assnnneanaes 6
5. EQUIPMENT UNDER TEST ....ooriiiiiiiiiiiiiiisissssssssssssssssssssssssmssmmsssssssssssnsessesssssssnsssnssssssssnssnnns 7
5.1, DESCRIPTION OF EUT oottt a e e e e e e e e e e et e e e s s s s s s s s 7
5.2.  MAXIMUM QUTPUT POWER ..ottt ettt et ettt e e easttaaa e esssassaanaanessans 7
5.3. DESCRIPTION OF AVAILABLE ANTENNAS. ...t 7
5.4. WORST-CASE CONFIGURATION AND MODE .........oooveeeeeeeee et eeaans 7
5.5, DESCRIPTION OF TEST SETUP .........eeeeeeeeeeeeeeee ettt 8
6. TEST AND MEASUREMENT EQUIPMENT ... ccccscree s msee e e s s mmsne e e s e 10
7. MEASUREMENT METHODS ........oiiiiiicccecrererisssmses s s sssssssse s e sssssssmss s s s ssssssmssssssssssssnsnnnsssnss 1
8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS ... 11
8.1. ON TIME AND DUTY CYCLE RESULTS.......oooeeeeeeeeee ettt easieaaa e 11
9. SUMMARY TABLE ...t esee s ssn s e e e s s mne e e s s s mmn e e e e s e mn e e e e s e s mmnn e s 12
10. ANTENNA PORT TEST RESULTS........cc oo rrrercccscrer s sssssss e e s s s s ssss e e s s s smnee s e sssssmnns 13
10.1. 6 AB BANDWIDTH ...ttt e e e e e e e e e e e e e e e e aasaaaaas 13
10.2. 99% BANDW/ IDTH.........ooeeeeeeeeeeeeeeeeeeee ettt a e e e e e e aa e e 15
10.3. OQUTPUT POWER ...ttt e e e e e e e e e e e et e e e s s s st s s snsssnes 17
10.4. AVERAGE POWER. ....cooeeeeeeeeeee ettt ettt ettt ettt aa e e e st an e e e ansnnanaanes 19
10.5. PPSD ..ttt e e e e e ettt raaaaaaaaaaan 20
10.6. CONDUCTED SPURIOUS EMISSIONS ......oooeeeeeee ettt tiiaea e 22
11. RADIATED TEST RESULTS ... sssssssssssms s mnn s s s s e r e s s e e e s se s sn s s s smnnns 26
11.1. LIMITS AND PROCEDURE ...ttt ettt eaeeeaaaaaaaaas 26
11.2. TRANSMITTER ABOVE 1 GHZ .oouoooeeeeeee ettt tttea e eassraeaa e e e aans 28
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: 16K23804-E2V3 DATE: SEP 02, 2016

FCC ID: A3LSMR770 IC ID : 649E-SMR770

11.3. WORST-CASE BELOW 1 GHZ...c...ooeeeeee e 38

12. AC POWER LINE CONDUCTED EMISSIONS ..........ccocciimimmmimnrisss s snssss s sssssenns 40

13, SETUP PHOTOS ...ttt s s s s s s s s s e s amn e 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: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: Bluetooth/BLE and DTS b/g/n Watch
MODEL NUMBER: SM-R770
SERIAL NUMBER: R3AH700KETK, R3AH700LQWF (RADIATED);
R3AH8001S8R (CONDUCTED)
DATE TESTED: AUG 26, 2016 - AUG 31, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
CY Choi Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v03r05, ANSI C63.10-2013 for FCC and ANSI C63.10-
2013, RSS-GEN Issue 4, RSS-247 Issue 1 for IC.

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
<] Chamber 1
|| Chamber 2

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
41. 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

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 4.14 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 Bluetooth/BLE and DTS b/g/n Watch.
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 Mode Power Output Power| Output Power
ange Mode
[MHz] [dBm] [mwW]
2402 - 2480 BLE Peak 5.97 3.96
Average 5.61 3.64

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -4.5 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.

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.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Adapter SAMSUNG ETAOUG0JBE DK1G826HS17-E N/A
Data Cable SAMSUNG ECB-DU2EBE N/A N/A
Wireless Charger SAMSUNG EP-YO760 N/A A3LEPYO760
/0 CABLES

1 DC Power 1 Mini-USB Shielded 0.8m 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

EUT

Wireless Charger

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz1GHz SCHWARZBECK VULB9163 750 11-17-16
Antenna, Bilog, 30MHz1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preamplifier, 1000 MHz Sonoma 310N 351741 08-16-17
Preamplifier ETS 3115-PA 00167475 08-17-17
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-16-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-17-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-16-17
Average Power Sensor R&S NRZ-Z91 102681 08-16-17
Average Power Sensor Agilent/HP U2000 MY54270007 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100439 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100457 08-16-17
EMI Test Receive, 3 GHz R&S ESR3 101832 08-16-17

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-17-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-16-17
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-17-17
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-16-17
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-17-17
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-16-17
LISN R&S ENV-216 101836 08-16-17
LISN R&S ENV-216 101837 08-16-17
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 11-25-17
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7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r05: Measurement Procedure §9.1.1 is used for
peak power and §10.2 PKPSD is used for power spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated
procedures.

Band edge emissions within Restricted Bands are measured using RMS with duty cycle factor
offset method.

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None: for reporting purposes only.

8.1. ON TIME AND DUTY CYCLE RESULTS

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 | 0377 | 0625 | 0603 | 60.3% | 2.19 | 2650

Keysight Spactrum Analyzes - Swept SA =
% AL e 50 Q T NSE:INT] I ALIGN AUT 11:57:03 &M Aug 27, 2016
Trig Delay-200.0 us #Avg Type: RMS TRACE| 3456

PNO Fast —»— Trig: RF Burst veE|w
IFGain:Low Atten: 30 dB oet|P
10 ¢Bidiv__ Ref 20.00 dBm
Log
A
¢ Y ¢
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.500 ms (10001 pts)
[MKR{ MODE TRC] SCL | I SN 5 ¥ FURCTION VALUE
1 N t 199.8 us 3.74dBm
2 M t (Al 3773 us (A) 0.10dB
3 a1 t (a) 6253 us (A) 038 dB
5
[}
7
8
9
10
11
Mo STATUS
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9. SUMMARY TABLE

FCC Part IC Test Description Test Limit Test Test Worst Case
Section Section Condition Result
15.247 RSS-247 . .
Occupied Band width (6dB) >500KHz Pass 709.2 kHz
(a)2) 5.2(1)
2.1051, RSS-247 Banq Edge / 'Co.nducted -20dBc Pass -55.526 dBm
15.247 (d) 5.5 Spurious Emission
RSS247 Conducted 5.972 dB
15.247 5'4_(4) TX conducted output power <30dBm Pass .(Peak)m
RSS-247 -9.91 dBm
15.247 PSD <8dB P
5.2(2) m ass (Peak)
RSS-GEN |AC Power Line conducted . Power Line 44 .41 dBuV
15.207 1 P
5.207 (a) Clause 8.8 |emissions Section 10 conducted ass (Pk)
RSS-GEN
15.205, . . L . 42.55 dBuV/
Clause 7 & |Radiated Spurious Emission < 54dBuV/m Radiated Pass uvim
15.209 8.9 (Av)
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10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

FCC §15.247 (a) (2)
IC RSS-247 §5.2 (1

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

6 dB BANDWIDTH

)

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Frequency 6 dB Bandwidth Minimum Limit
Channel

[MHz] [kHz] [kHz]

Low 2402 709.4 500.0
Mid 2440 709.2 500.0
High 2480 718.4 500.0
Worst 709.2 500.0
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6 dB BANDWIDTH PLOTS

Keysight Specirum Analyzes - Swept S8
AL R S00_DC eI ALIGH & 02:28:11 P awp 27, 2016
| #Avg Type: RMS TRAGE[123 45 6
ENOrWide ~»= Trig:FreeRun AvglHold: 1001100
IFGain-Low Atten: 30 dB
Mkr1 2.402 2
10 dejdiv - Ref 20,00 dBm
Log
500 dB
e
709,42 kHz
Low CH
Center 2.4020000 GHz Span 1.500 MHz|
[#Res BW 100 kHz #VEW 300 kHz Sweep 1.333 ms (10001 pts)
= STATUS
Kersgh St =1 =]
AL 2 Oc | comee 1 sense:inti T 16H A 02:26:34 PHAwy 37, 2016
Ehvg Type: RMS TRACE] 56
PNO-Wide ~»- Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 30 dB
1L<J de/div - Ref 20.00 dBm
og
5.00.4B.
—
709,21 KH
Middle CH
Center 2.4400000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts]
uss. sratus
Keysight - Swept S& o l-ap-
AL R DC | CoRREC SENSE:iNT] [ aucnato 02:29:03 PH dwg 27, 2016
] BAvg Type: RMS TRACE[} 3 3 5
PG Wide ~—— Trig:FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB.
Akri 2
ﬂo difdiv - Ref 20.00 dBm
og
-6.00 dB
ot 748,38 kHz
High CH
Center 2.4800000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)
usc STATVS
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10.2.

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2402 1.053
Mid 2440 1.053
High 2480 1.051
Worst 1.053
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99% BANDWIDTH PLOTS

acuee
EWWW.WW
AL R S0 DOC ] CORREC

“Conter Freq: 2.602000000 GHz
o Trig: Free Run

02:30:21 PHAg 27, 2016
Radio Std: None

Radic Device: BTS

High CH

MFGain:Low #Atten: 30 dB
10 dBidiv Ref 20.00 dBm
Log
|
Low CH i =
1 |
UECILIRRAL J I WLCH
Center 2.402 GHz Span 3 MHz
'Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 1.27 dBm
1.0529 MHz
Transmit Freq Error 17.736 kHz OBW Power 99.00 %
x dB Bandwidth 1.266 MHz x dB -26.00 dB
us! STaTUS
E Kersgh Cecuped i N |
AL SENSE.INT] 1 1GH Al 02:30:06 PMAug 27, 2018
Center Freq: 2440000000 GHz Radio Std: None
Trig: Free Run
AFGain:Low #Atten: 30 4B Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Middle CH | |
I I
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 3.01 dBm
1.0530 MHz
Transmit Freq Error 11.020 kHz OBW Power 99.00 %
x dB Bandwidth 1.248 MHz x dB -26.00 dB
us. sratus
—
Keysight Occupsed BW. o--ae- |
] Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run
#F GalniLow #Atten: 30 dB Radic Device: BTS

10 dBidiv Ref 20.00 dBm

L

Center 2.48 GHz
HtRes BW 30 kHz

#VBW 300 kHz

Span 3 MHz
#Sweep 100 ms

Occupied Bandwidth

1.0514 MHz
Transmit Freq Error 3.307 kHz
x dB Bandwidth 1.277 MHz

Total Power 3.97 dBm
OBW Power 99.00 %
x dB -26.00 dB

sTATUS
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10.3.

LIMITS

OUTPUT POWER

FCC §15.247 (b)
IC RSS-247 §5.4 (4)

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

TEST PROCEDURE

Peak power is measured using KDB558074 D01 DTS Meas Guidance v03r05 under section
9.1.1 utilizing spectrum analyzer.

RESULTS
Channel Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 2.565 30.000 -27.435
Mid 2440 4.545 30.000 -25.455
High 2480 5.972 30.000 -24.028
Worst 5.972 -24.028
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REPORT NO: 16K23804-E2V3
FCC ID: A3LSMR770

DATE: SEP 02, 2016
IC ID : 649E-SMR770

OUTPUT POWER PLOTS

Keysight Specirum Analyzes - Swept S8
AL R ot

PNO: FL“ ws  Trig: Free Run
IFGainLow Atten: 30 dB

= BAvg Type: RMS

AvglHeld: 1001100

= [as |
109217 g 27, 2016
T NEEEET
e i
oeT|P

tn dBidiv - Ref 20.00 dBm
og

Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (10001 pts)
us! StaTuS
Keight - SweptS4 o .
RL RF Tl 1GH & 11:42:00 AM Aug 27, 2016
Ehvg Type: RMS TRACE] S
PO Fast -+~ Trig: FreeRun Avg|Hold: 100100 e s
IFGain:Low Atten: 30 dB oerlP

10 desdiv. - Ref 20,00 dBm
Log

Middle CH
Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pts)
usc STATUS
Keysight Spectruen Analyzes - Swept SA& =
AL z [ 161 A 114137 A g 27, 2016
BAvg Type: RMS TRAcE S350
PO Fast -+ Trig: FreeRun Avg|Hold: 1001100 TreElm
IFGain:Low Atten: 30 dB cETlP

10 dBidiv Ref 20.00 dBm
Log

High CH

Center 2.480000 GHz
#Res BW 3.0 MHz #VBW 50 MHz

Sweep 1.333 ms (10001 pts)

Span 10,00 MHz
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REPORT NO: 16K23804-E2V3
FCC ID: A3LSMRY770

DATE: SEP 02, 2016
IC ID : 649E-SMR770

10.4. 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 of 10.1 dB (including 10 dB pad and 0.1 dB cable) 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 2.14 1.63
Middle 2440 4.04 2.54
High 2480 5.61 3.64
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REPORT NO: 16K23804-E2V3

FCC ID: A3LSMRY770

DATE: SEP 02, 2016
IC ID : 649E-SMR770

10.5. PSD

LIMITS

FCC §15.247
IC RSS-247 §5.2 (2)

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 “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r05

RESULTS
Frequency PSD Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 -12.62 8.00 -20.62
Mid 2440 -10.76 8.00 -18.76
High 2480 -9.91 8.00 -17.91

Page 20 of 50

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

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

FORM ID: FCC_15C



REPORT NO: 16K23804-E2V3
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DATE: SEP 02, 2016
IC ID : 649E-SMR770

POWER SPECTRAL DENSITY PLOTS

Keysight Specirum Analyzes - Swept S8 = )
AL R S0 ¢ ALIGH A 02:41:52 P Aug 27, 2016
| £Avg Type: RMS TRAGE 5
FNO: Wide === Trig: Free Run AvglHeld: 1001100 TYPEM A
IFGain-Low Atten: 20 dB oer|P
10 dejdiv - Ref 10.00 dBm
Log
Low CH
Center 2.4020000 GHz Span 1.579 MHz
|[#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (10001 pts)
= STATUS
Keight - SweptS4 o |
RL RF Tl 1GH & 02:42:22 PM Aug 27, 2016
Ehvg Type: RMS 56
PNO-Wide ~»- Trig: FreeRun Avg|Hold: 100100 e s
IFGain:Low Atten: 20 dB oerlP
10 d8/div. - Ref 10.00 dBm
Log
Middle CH
Center 2.4400000 GHz Span 1.579 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (10001 pts)
usc STATU -'\7 o -
Keysight Spectruen Analyzes - Swept SA& =
AL z [ 161 A 02:43:20 PH dug 27, 2016
BAvg Type: RMS TRace| 56
FNG:Wide ~—— Trig:FreeRun Avg|Hold: 1001100 e
IFGain:Low Atten: 20 dB oETlP
10 dBidiv Ref 10.00 dBm
Log
High CH
|
Center 2.4800000 GHz Span 1,579 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (10001 pts)
usa Sram
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

10.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 §5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 16K23804-E2V3
FCC ID: A3LSMR770

DATE: SEP 02, 2016
IC ID : 649E-SMR770

RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

Res BW 100 kHz

Koy Spchm Al S S _ ,
RL RF 50Q DC_| CORREC | SENSE:NT] ALIGN AUTO |
#Avg Type: RMS
PNO: Wide ~+— Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 30 dB
Mkr1 2.399 62
10 dBidiv  Ref 20.00 dBm -59.144 dBm
Log
Low CH
BandEdge
Al " -
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts)
MsG STATUS
RL RF 500 DC | CORREC [ SENSEUNT] ALIGNAUTO |
#Avg Type: RMS
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB
10 dBidiv__ Ref 10.00 dBm
Log
Low CH
Spurious |
Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz

[ v T Fowcron

FUNCTION WIDTH

Sweep 973.3 ms (40001 pts)

N 2.402 4 GHz 2.213 dBm
N f 25993 8 GHz -55.751 dBm
STATUS
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMR770 IC ID : 649E-SMR770

SPURIOUS EMISSIONS, MID CHANNEL

rum Analyzer - Swept SA oo =] |
RL | RF |500 DC | CORREC | | SENSE:INT| ALIGN AUTO | 02:32:04 PM Aug 27, 2016
#Avg Type: RMS TRACE 3456
PNO: Wide -—%— Trig: Free Run Avg|Hold: 100/100 TYPE| M sy
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.440 243 5 GHZ
19 g8iaiv_Ref 20.00 dBm 3.917 dBm
Middle CH
BandEdge
Center 2.440000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 KHz Sweep 2.667 ms (10001 pts)
MSG STATUS
b b . - ?
AL RE_[50Q DC | CORREC | [ SENSE:INT] ALIGN AUTO |
#Avg Type: RMS
PNO-Fast -+ Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 20 dB
Mkr3 26.215 4 GHz
10 dBiciv__ Ref 10.00 dBm -55.719 dBm
Log AV
Middle CH | N
Spurious =
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
FUNCTION WIDTH -
2.4401 GHz 4.124 dBm
N f 4.879 3 GHz -60.293 dBm
N f 26.2154 GHz -55.719dBm
STATUS
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DATE: SEP 02, 2016
IC ID : 649E-SMR770

SPURIOUS EMISSIONS, HIGH CHANNEL

rum Analyzer - Swept SA oo =] |
RL | RF |5002 DC | CORREC | | SENSE:INT] ALIGN AUTO | 02:33:21 PMAug 27, 2016
#Avg Type: RMS TRACE 56
PNO: Wide -—%— Trig: Free Run Avg|Hold: 100/100 TYPE(M
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.483 793 GHZ
19 g8iaiv_Ref 20.00 dBm -58.693 dBm
High CH
BandEdge
4 I
i
Center 2.483500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 KHz Sweep 5.333 ms (10001 pts)
MSG STATUS
ol o e S « - »
RL RF__ |50Q DC | CORREC | [ SENSE:INT] ALIGN AUTO |
#Avg Type: RMS
PNO-Fast -+ Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 20 dB
10 dBidiv Ref 10.00 dBm
Log
High CH
Spurious |
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts;
10D FUNCTION WIDTH
2.480 5 GHz 4.851 dBm
N f 4.959 4 GHz -56.526 dBm
STATUS
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7 (Receiver)

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (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. §§ 15.231 and 15.241.
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

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(1/0.603)=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.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

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

HORIZONTAL PEAK AND AVERAGE PLOT

1ZI:UL SUWON Lab Chamber 38 Aug 20816 18:39:59
Restricted Bandedge
= Project Number:16K23804
1 Client:Somsun
Config:EUT / Croddle
Mode :BLE_BE_H_2482
185 Tested by:Steven Kim
g5
©
. i
[ / |
N \
5 5 : z %
£ 7 \
S |
3 65 |
2 \
@
2 I
55 Averoge Limit (dBulim L
|
i i e A A s st RS oM A O A b W
45 /
a 3 J
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (@) FEWUBU  Ref/Atin Dei/fivg ode Swcep Pto  ¥5ups/Mode Position Ronge (G REW/UBU  Ref/Attn Det/Avg fode Seecp Pto Foups/Mods Position
1:2.312.415  IMCEBYM 1125 PEK/LogPur-Video  Fmsecthute) G381 MAKH B6 deg H | 2:2.312.415  INCEBI/M 1125 AUER/Pur Avg(RHS)  Jmsectfulc) BIBI  IBGTAUS 358 dege H

HORIZONTAL DATA

Trace Markers

Meter Corrected Average
Frequency ¢ 3117(001687 ‘ era Margin Peak Limit PK Margin Azimuth Height )
Mark S Reading Det 17). 150619 Path_2 DC Corr (dB) Reading Limit s (dBuvim) d5) (Do) m) Polarity
( (dBuv) - (dBuV/m) (dBuv/m) i
1 *2.39 43.81 Pk 31.8 -29 0 46.61 - - 74 -27.39 358 400 H
2 *2.314 48.7 Pk 31.7 -29.1 0 51.3 - - 74 -22.7 358 400 H
3 %239 36.28 RMS 318 29 219 2127 54 1273 - E 358 200 H
2 *2358 36.8 RMS 317 29 219 21.69 54 1231 B B 358 400 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMR770 IC ID : 649E-SMR770

VERTICAL PEAK AND AVERAGE PLOT

1ZI:UL SUWON Lab Chamber 38 Aug 2016 18:47:33
Restricted Bandedge
= Project Number:16K23804
1 Client:Samsun
Config:EUT / Croddle
Mode :BLE_BE_U_2482
185 Tested by:Steven Kim
9’—_\
g es
by [
L
S ; |
> 7': i f
i i
3 |
3 s |
@ 6 f
- 4
5sl..Average Linit (dBulym) |
L I d : ! |
bt it L W MY PR mW Kot
; 7} i 3 ;
i a i 3 :
3':
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (G REWUBI  Ref/Attn Det/Avg Mode Seep Pts  5ups/Made Pasition Ronge (GH2) REWUBN  Ref/Attn Det/Avg Mode Secep Pt ¥oups/Mode Position
> 3172.41¢ 1(-6B)/M ) ERK/LogPur-Vi dec Auto) BEBT  MAYH 262 degs |
Trace Markers
Frequency Meter 3117(001687 Corrected Average Margin Peak Limit PK Margin Azimuth Height )
Marker Reading Det path_2 DC Corr (dB) Reading Limit Polarity
(GHa) o) 17)_150619 oo dBvm) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 44.77 Pk 31.8 -29 0 47.57 - - 74 -26.43 262 246 \2
2 *2.375 48.17 Pk 31.8 -29 0 50.97 - - 74 -23.03 262 246 \2
3 *2.39 35.43 RMS 31.8 -29 219 40.42 54 -13.58 - - 262 246 \
4 *2.38 36.13 RMS 31.8 -29 2.19 41.12 54 -12.88 - - 262 246 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1ZEUL SUWON Lab Chamber 30 Aug 2816 11:31:14
Restricted Boandedge
s Project Number: 16K23804
Client:Samsung
Config:EUT / Croddle
Mode :BLE_BE_H_248@
185 Tested by:Steven Kim
a5
T
£ 1) / ..........
7
N |
: |
2 75 /
S s l
> 6 \
@
3 I
~ }‘ \ Average Limit CdBuU/m)
5 | 1 4
N S 4
35
2.46 18. 3MH=z/ 2.563

Frequency (GHz)

Range (GHz) RBL/VBU Ref/Attn  Det/fvg Mode Sueep Pte fGups/Made Pasition Range (GHz) RBU/UBW Ref/Attn  Det/fvg Mode Sueep Pts  #owpa/fode Position
1:2.46-2.563 THC-6c83 /31 12/5  PERK/LogPur-Video  meec(futo) BABT  HAMH 37 dege H 2:2,4672.563 THC-60B) /24 1275 sec(futa) 981 1BATAUG 7 des

PR i, g
Trace Markers
Meter Corrected Average N L N N N
Frequency © 3117(001687 it ere Margin Peak Limit PK Margin Azimuth Height .
Marker ) Reading Det 17), 150619 path_2 DC Corr (dB) Reading Limit (d8) (B} 8) (Degs) m) Polarity
( (dBuv) - (dBuV/m) (dBuv/m) i
1 *2.484 24.77 Pk 32 283 0 1847 B B 74 2553 37 306 H
2 2538 4872 Pk 32 283 0 52.42 E 74 2158 37 306 H
3 *2.484 35.66 RMS 32 283 219 2155 54 1245 - 37 306 H
2 2546 36.56 RMS 32 282 2.19 2255 54 1145 B B 37 306 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMR770 IC ID : 649E-SMR770

VERTICAL PEAK AND AVERAGE PLOT

~UL SUWON Lab Chamber 38 Aug 2016 11:38:56
Restricted Bandedge

- Project Number: 16K23884
N Client:Samsun
Config:EUT / Craddle
Mode : BLE_BE_U_2480

185 Tested by:Steven Kim
a5
5 85 -
» i
o i
> 75 \‘
€ 0
~ |
3 5 |
a b i
&
} | Average Limit CdBulU/m)

55
M’HWM “ ' i, IR b i bl l%.m;.hki PR OWNE L woPe o
i ! ! b " H,M‘nw \‘vm ki i i o B b i i

45 ; ; 4
3 o
3':
2.46 18.3MH=z/ 2.563
Freouency (GHz)
Range (G FEWUBN  Ref/Atin  Det/fvg Mode Saeep Pie  $Supe/Made FPasition Range (GH) REUBU  Ref/Attn Det/Avg Mode Seeep Pie  ¥oups/Mode Position
> 462,563 1(-6B)/M ) ERK/LogPur-Ui dec futo) BABT  MAKH 194 degs |
Trace Markers
Frequency Meter 3117(001687 Corrected Average Margin Peak Limit PK Margin Azimuth Height )
Marker P Reading Det 7). 150619 Path 2 DC Corr (dB) Reading Limit ) e/} ) P, pi Polarity
(dBuv) = (dBuV/m) (dBuV/m) €
1 *2.484 13.92 Pk 32 283 0 47.62 - - 74 26.38 194 174 v
2 *2.493 48.54 Pk 32 -28.3 0 52.24 - - 74 -21.76 194 174 \2
3 *2.484 35.55 RMS 32 -28.3 2.19 41.44 54 -12.56 - - 194 174 \2
4 2552 36.34 RMS 32 282 2.19 4233 54 1167 - - 194 174 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

HDUL SUWON Lab Chamber 30 Aug 2816 180:27:41
8
Rodioted Emissions 3-Meters
Project Number: 16K23804
180 Client:Samsung
Config:EUT / Croddle
Mode :BLE_HARM_24@2
99 Tested by:Steven Kim
80
l
t 70
=)
N
T
5 6o
- Avg Limit (dBul/m)
E
3 5o
J
w
° : - = b
400 oo : 1 A PRI
MW-WWWWWW v
36
20
1 14 18
Frequency (GHz)
Range (@) FBWUBI  Ref/Atin Det/fvg fiode Sicep Pts  Sups/fode Position Range (GHD) REWUBL  Ref/Attn Det/fvg fode Sucep Pts  ¥oups/Mode Position
1:1-3 M(-6cB)/30k  112/18  PERK/LogPur-Video 8Bmsec(Auto) BBBI  MAXH 6-360degs H | 3:3-18 HC-608)/Bk  87/8 PERK/LogPur-Uideo  58@nsec(uto) 16k  MAYH 8-360degs H
WQUL SUWON Lab Chamber 38 Aug 2016 10:27:41
Rodioted Emissions 3-Meters
Project Number:16K23884
168 Client : Somsung
Config:EUT / Craddle
Mode :BLE_HARM_24@2
90 Tested by:Steven Kim
80
578
=
C
[V
= 60
2 fAvg Limit (dBul/m)
~
3 5o
w
S
4 4 8
2 o
2
38
20
1 18 18
Frequency (GHz)
Range (@) REWURU  Ref/Atin  Det/fvg fode Sweep Pts  ¥Sups/Made Fosition Range (D) REUBU  Ref/Attn Det/fvg fode Sueep Pts  ¥oups/Mode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

Page 32 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: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

LOW CHANNEL DATA

Trace Markers

Fi Meter 3117(001687 Corrected Avg Limit Margi Peak Limit Margi Azimuth Height
Marker reduency Reading Det Path_3 DC Corr (dB) Reading Ve Lim! arein eak tim? arein zimy ©l8 Polarity
(GHz) 17)_150619 (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *4.803 34.82 PK 34 -33.8 0 35.02 - - 74 -38.98 0-360 250 H
3 7.207 32.25 PK 35.7 -30.8 0 37.15 - - 74 -36.85 0-360 250 H
5 9.608 30.31 PK 37 -27.3 0 40.01 - - 74 -33.99 0-360 150 H
2 *4.802 35.76 PK 34 -33.8 0 35.96 - - 74 -38.04 0-360 250 \
4 7.204 32.92 PK 35.7 -30.8 0 37.82 - - 74 -36.18 0-360 150 \2
6 9.61 31.05 PK 37 -27.3 0 40.75 - - 74 -33.25 0-360 150 \2

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016

11EUL SUWON Lab Chamber 38 Aug 2016 18:51:58
Rodioted Emissions 3-Meters
Project Number: 16K23804
180 Client:Samsung
Config:EUT / Craddle
Mode :BLE_HARM_2448
9g Tested by:Steven Kim
80
o
t 70
)
N
T
5 68
- Avg Limit (dBuY/m)
E
3 5o
J
w
= o p
— > HW
4@"\”@ """" " 1 a M@ " Y A
Mwmmf%mw»mmwﬂ”vnm“““Ww -
36
20
1 14 18
Frequency (GHz)
Range (@) FBWUBI  Ref/Atin Det/fvg fiode Sicep Pts  Sups/fode Position Range (GHD) REWUBL  Ref/Attn Det/fvg fode Sucep Pts  ¥oups/Mode Position
1:1-3 M(-6663/30k  112/18  PERK/LogPur—Video 8BmsectAuto) GBI  MAYH @-360degs H | 3:3-18 MC-6B)/3Bk  87/8 PEAK/LogPur-Video  SOBasec(uto) 16k  MAXH 0-36adegs H
11EUL SUWON Lab Chamber 38 Aug 2016 18:51:58
Rodioted Emissions 3-Meters
Project Number:16K23884
168 Client : Somsung
Config:EUT / Craddle
Mode :BLE_HARM_2448
90 Tested by:Steven Kim
80
579
=
C
[V
= 60
2 Avg Limit (dBul/m)
~
3 5o
w
S
6
40 4 -
2 o
o]
38
20
1 1a 18
Frequency (GHz)
Range (@) REWURU  Ref/Atin  Det/fvg fode Sweep Pts  ¥Sups/Made Fosition Range (D) REUBU  Ref/Attn Det/fvg fode Sueep Pts  ¥oups/Mode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

MID CHANNEL DATA

Trace Markers

Mrker Frequency R':;:g det 3117(001687 path 3 B Corr {d) C:e:::d Avg Limit Margin Peak Limit Margin Azimuth Height polarty
(GHz) \dBuv) 17)_150619 - (dBu/m) (dBuv/m) (dB) (dBuv/m) (d8) (Degs) (em)
1 *4.88 35.15 PK 34 -34 0 35.15 - - 74 -38.85 0-360 250 H
3 *7.32 32.28 PK 35.8 -30.9 0 37.18 - - 74 -36.82 0-360 150 H
5 9.758 29.9 PK 37.2 -26.7 0 40.4 - - 74 -33.6 0-360 150 H
2 *4.881 35.36 PK 34 -34 0 35.36 - - 74 -38.64 0-360 250 \
4 *7.323 33.08 PK 35.8 -30.9 0 37.98 - - 74 -36.02 0-360 250 v
6 9.753 30.52 PK 37.2 -26.7 0 41.02 - - 74 -32.98 0-360 250 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

HIGH CHANNEL HORIZONTAL

UL SUWON Lab Chamber 38 Aug 2016 11:10:00

118
Rodioted Emissions 3-Meters
Project Number: 16K23804
180 Client:Samsung
Config:EUT / Craddle
Mode :BLE_HARM_2480
9g Tested by:Steven Kim
80
o
t 70
)
N
5
5 68
- Avg Limit (dBuY/m)
E
3 5o
J
w
o A A
z o M
400 i o NPT
A LA o
36
20
1 14 18
Frequency (GHz)
Range (@) FBWUBI  Ref/Atin Det/fvg fiode Sicep Pts  Sups/fode Position Range (GHD) REWUBL  Ref/Attn Det/fvg fode Sweep  Pts Foups/Mode Position
1:1-3 M(-6663/30k  112/18  PERK/LogPur—Video 8BmsectAuto) GBI  MAYH @-360degs H | 3:3-18 MC-6B)/3Bk  87/8 PEAK/LogPur-Video  SOBasec(uto) 16k  MAXH 0-36adegs H
| 1eUL SUWON Lab Chamber 38 Aug 20816 11:10:00
Rodioted Emissions 3-Meters
Project Number: 16K23884
180 Client:Somsung
Config:EUT / Croddle
Mode : BLE_HARM 2480
9g Tested by:Steven Kim
80
G
>
C
[
= 60
2 Avg Limit (dBul/m)
>
> 58
w
o
48 . 4 . E
2 o
o
36
20
1 18 18
Frequency (GHz)
Range (@) FWUBL  Ref/Atin  Det/fvg fiode Sieep Pts  #5ups/fode Position Range (G REUUBU  Ref/Attn Det/Avg fode Siesp  Pts Foups/Mode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

HIGH CHANNEL DATA

Trace Markers

Meter Corrected

Marker Frequency Reading pet 3117(001687 path.3 be cor (d8) Reading Avg Limit Margin Peak Limit Margin Azimuth Height polarity
(GHz) \dBuv) 17)_150619 (eBuY/m) (dBuv/m) (d8) (dBuv/m) (d8) (Degs) (cm)
1 *4.96 35.86 PK 34 -34 0 35.86 - - 74 -38.14 0-360 150 H
3 *7.44 33.2 PK 35.8 -30.7 0 383 - - 74 -35.7 0-360 250 H
5 9.922 30.02 PK 37.4 -27.2 0 40.22 - - 74 -33.78 0-360 250 H
2 *4.964 35.51 PK 34 -34 0 3551 - - 74 -38.49 0-360 150 \2
4 *7.436 33.08 PK 35.8 -30.7 0 38.18 - - 74 -35.82 0-360 250 \
6 9.919 29.71 PK 37.4 -27.2 0 39.91 - - 74 -34.09 0-360 250 \2

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 16K23804-E2V3
FCC ID: A3LSMRY770

DATE: SEP 02, 2016
IC ID : 649E-SMR770

11.3.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9':UL SUWON Lab Chamber ! 31 Aug 20816 B8:35:32
Rodioted Emissions - 3 Meters
85 PPQJEC{ Number: 16K23884
Client : Samsung
Config:EUT / Craddle
Mode :Below_16_BLE
75 Tested by:Chan Park
65
e
t 55
o
N
S ’_
2 A5 EPRtiw T AU
<
> 35
5
@
<
25
15 WJ 1 WMJ
5
30 188 1868
Frequency (MHz)
Range (i) FBU/UBL  Ref/Atin Det/fvg fiode Sicen Pts  Sups/fiode Position Range (o) RBU/UBN  Ref/Attn Det/fvg fode Secep Pts  Fups/Mode Position
1:38-200 128K(-6d8)/1N  187/18  PEK/LogPur-Video Busec(huto) 4881 A 8-368degs H | 3:286-1008 128k(-68)/1M  187/18  PEAK/LogPur-Uideo  13onsec(Auto) 8881 HAIH 0-368degs H
9,:UL SUWON Lab Chamber 31 Aug 20816 B8:35:32
Rodioted Emissions - 3 Meters
_ Project Nunber: 16K23884
8 Clicnt Samsun
Config:EUT / Craddle
Mode :Below_ 16 _BLE
75 Tested by:Chan Park
65
5 55
! ’7
8
o
> 4Bl
OPR- T CaB Ut
G
>
5
: B .
M wh, 3 P
LBy e E\,
.Y xSV N A S N SO N N Wy,
LS e i
m.\ // A
e U ‘\ |
15 W i
WO
=
3 188 1888
Frequency (MHz)
Range (i) FEWURI  Ref/Atin Det/fvg fiode Sieep Pts  Sups/Mode Position Range (D) REWUBL  Ref/Attn Det/fvg fode Sucep Pts  ¥oups/Mode Position
B (-5 8 PEA/LogPur-Video Bnsec(huto) 4881  HAMH )-368e 9g- 1608 KC-6B)/1M  181/18  PEAK/LogPur-Uideo  135nsec(huto) 081 I )-360degs |
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

BELOW 1 GHz TABLE

Trace Markers

F Meter VULB9163 Corrected QPk Limit Margi Azimuth Height
Marker rt(e&u:r;cy Reading Det 750 : Bi-Log Reading (dB Vl/ml) (Z:ag)m (zl;mu) (elg) Polarity
z (dBuVv) (dBuV/m) avm 8° em
1 173.82 48.86 Pk 9.1 -28.4 29.56 43.52 -13.96 0-360 200 H
2 30.0425 56.84 Pk 10.3 -30.5 36.64 40 -3.36 0-360 100 Y
3 * 38.2025 47.15 Pk 11.7 -30.4 28.45 40 -11.55 0-360 100 Vv
4 64.595 50.28 Pk 11.3 -29.9 31.68 40 -8.32 0-360 100 Vv
5 310 38.45 Pk 13.6 -27.4 24.65 46.02 -21.37 0-360 100 H
6 437.5 35.4 Pk 16.1 -26.6 24.9 46.02 -21.12 0-360 100 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Meter Corrected L . . .
Frequency . VULB9163 . . QPk Limit Margin Azimuth Height i
(MH2) Reading Det 250 Bi-Log Reading (dBuV/m) (dB) (Degs) (cm) Polarity
z - uv/m egs cm
(dBuv) (dBuV/m) &
30.0324 53.11 Qp 10.3 -30.5 3291 40 -7.09 199 100 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Qp - Quasi-Peak detector
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016
FCC ID: A3LSMRY770 IC ID : 649E-SMR770

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)
IC RSS-GEN Clause 8.8

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 i to 56 56 to 46
0.5-5 56 4
5-30 il 0
" 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: 16K23804-E2V3 DATE: SEP 02, 2016

FCC ID: A3LSMR770 IC ID : 649E-SMR770
RESULTS
6 WORST EMISSIONS
18BUL SUWON Laob AC Shield Room 29 Aug 20816 17:52:22
Conducted RFI Uoltage
P No: 16K23804
90 CT?;::LNGEE‘SUmsung
Config:EUT / Croddle
Mode:AC_L ine_BLE
80 Test by:Chan Park
78
S —
’ I —
2 608 [ . CISPR 22 Clgss B ITE OP
'S
S 50
:D) 11
> 1 9i |
3 4042 3 : u‘yﬁ%'m**mﬁﬁ*ﬁﬂﬁt”
g A . Z R e "
- \ R i N T o A L L
309 \ IV bk b, 12\
e R N
- 4 P\\ . s . /‘/\M“”\}‘m@\r’“" " A ]
N N R SRV A VARVAR '
- NN L v
18
15 1 18 38
Frequency (MHz)
Rnr:vge‘ (MHz) . Det ; R?:J . ?BH R fAvg Typ SWTEE, P‘Lsu 115\4/55/}‘40&9 ; \:ul?e\‘ Range (MHz) Det RBW UBY Avg Typ Sweep Pts  #Sups/Made Label
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REPORT NO: 16K23804-E2V3
FCC ID: A3LSMRY770

DATE: SEP 02, 2016
IC ID : 649E-SMR770

Trace Markers

Phase L1 .15 - 30MHz

LINE 1 RESULTS

Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith ex- Room Reading Class B ITE (dB) Class B ITE (dB)
(dBuVv) cord_L1 (dB(uVolts QP AV
)

1 177 30.64 Pk 10.2 0 40.84 64.63 -23.79 - -
2 177 10.72 Av 10.2 0 20.92 - - 54.63 -33.71
3 .258 27.04 Pk 9.8 0 36.84 61.5 -24.66 -
4 .258 8.6 Av 9.8 0 18.4 - - 51.5 -33.1
5 .528 24.97 Pk 10.1 0 35.07 56 -20.93 - -
6 .537 13.48 Av 10.1 0 23.58 - - 46 -22.42
7 .969 24.73 Pk 9.9 0 34.63 56 -21.37 -
8 .96 8.45 Av 9.9 0 18.35 - - 46 -27.65
9 4.776 30.5 Pk 9.8 1 40.4 56 -15.6 - -
10 4.767 11.94 Av 9.8 1 21.84 - - 46 -24.16
11 8.457 34.41 Pk 9.9 1 44.41 60 -15.59 - -
12 8.43 16.39 Av 9.9 1 26.39 50 -23.61

Pk - Peak detector

Av - Average detection
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REPORT NO: 16K23804-E2V3 DATE: SEP 02, 2016

FCC ID: A3LSMR770 IC ID : 649E-SMR770
'\@@UL SUWON Lab AC Shield Room 29 Aug 2816 17:52:22
Conducted RFI Uoltage
Project No:16K23884
Eld Client Name:Somsung
Config:EUT / Craddle
Mode:AC_Line_BLE
a9 Test by:Chan Park
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REPORT NO: 16K23804-E2V3
FCC ID: A3LSMRY770

DATE: SEP 02, 2016
IC ID : 649E-SMR770

Trace Markers

Phase N .15 - 30MHz

LINE 2 RESULTS

Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith ex- Room Reading Class B ITE (dB) Class B ITE (dB)
(dBuVv) cord_N (dB(uVolts QP AV
)

13 .168 29.61 Pk 10.2 0 39.81 65.06 -25.25 - -
14 .168 10.99 Av 10.2 0 21.19 - - 55.06 -33.87
15 .267 25.65 Pk 9.8 0 35.45 61.21 -25.76 - -
16 .267 9.38 Av 9.8 0 19.18 - - 51.21 -32.03
17 .546 23.94 Pk 10.1 0 34.04 56 -21.96 - -
18 .537 14.63 Av 10.1 0 24.73 - - 46 -21.27
19 .627 23.15 Pk 10.1 0 33.25 56 -22.75 - -
20 .618 11.03 Av 10.1 0 21.13 - - 46 -24.87
21 5.298 28.9 Pk 9.8 1 38.8 60 -21.2 - -
22 5.325 11.88 Av 9.8 1 21.78 - - 50 -28.22
23 8.628 31.16 Pk 10 1 41.26 60 -18.74 - -
24 8.655 17.16 Av 10 1 27.26 - - 50 -22.74

Pk - Peak detector

Av - Average detection
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