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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS b/g/n, ANT+ and NFC
MODEL NUMBER: SM-G611S, SM-G611K, SM-G611L

SERIAL NUMBER: R39JB04JBD, R39JB04JBP (RADIATED);

R39JB04JMRA (CONDUCTED)

DATE TESTED: DEC 22, 2017 - DEC 29, 2017

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

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Falil 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:
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

1. FCCCFR 47 Part 2.
2. FCCCFR 47 Part 15.
3. ANSI C63.10-2013.

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

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

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
erformed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

5.1. DESCRIPTION OF EUT

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

SM-G611S and SM-G611K/SM-G611L are same hardware and only difference is S/IW
user interface for different network operator. SM-G611S was used for the tests.

5.2. MAXIMUM E-FIELD STRENGTH

The ANT+ mode has maximum output fundamental field strength as follows:

Frequency Range Mode Peak E-field Strength Avg E-field Strength Distance
[MHZz] [dBuV/m] [dBuV/m] [m]
2402 - 2480 ANT + 105.69 56.62 3.00
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 0.91 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 X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA50KWK DW2J609DS/A -E N/A
Data Cable SAMSUNG ECB-DU6BWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

I/O CABLES

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

The EUT is set to continuously transmit in ANT + test mode.
Test software in hidden menu exercised the EUT to enable ANT+ mode.
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SETUP DIAGRAM FOR TESTS

HEADSET

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, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-14-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Preamplifier ETS 3116C-PA 00168841 11-13-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Attenuator / Switch driver HP 11713A 3748A04272 N/A
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier ETS 3115-PA 00167475 08-09-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/HP U2000 MY54270007 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-08-18
LISN R&S ENV-216 101837 08-09-18
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
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. LIMITS AND RESULTS

7.1.

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. 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 | 20 dB Bandwidth
[MHz] [MHz] [MHz]
Low 2402 1.011 1.034
Mid 2441 1.012 1.034
High 2480 1.013 1.035
Worst 1.013 1.035
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99% BANDWIDTH PLOTS

LOW CHANNEL

E Veyright Spectmum Analyrer Decoped B
AL RE 500 DC | CORAEC

=R
SENSE:INT] ALIGM AUTO 08:01:24 PMDec 26, 2017
] Center Freq: 2.402000000 GHz Radio Std: None
s Trig: FreeRun Avg|Hold: 1001100
#MFGaindLow #Atten: 20 4B Radio Device: BTS
10 dBldiv Ref 30.00 dBm
Log
Center 2,402 GHz Span 3 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 8ms
Occupied Bandwidth Total Power 14.5 dBm
1.0114 MHz
Transmit Freq Error 62.074 kHz OBW Power 99.00 %
x dB Bandwidth 1.034 MHz x dB -20.00 dB
= sarus|
E w\gmmmmmv-wﬁ [E=R =
RL RF 500 DC [< SEN

SECINT] ALIGN AUTO
I Center Freq: 2.441000000 GHz

s Trig: FreeRun AvglHold:>100/100
#AFGain:Low #Atten: 20 dB

07:58:19 PMDec 26, 2017
Radio Std: None

Radio Device: BTS

10 dBldiv Ref 30.00 dBm
L.

og

Center 2,441 GHz Span 3 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 8ms
Occupied Bandwidth Total Power 14.8 dBm
1.0115 MHz
Transmit Freq Error 67.293 kHz OBW Power 99.00 %
x dB Bandwidth 1.034 MHz x dB -20.00 dB
hisc sarus|

HIGH

]

E Keysight Spectrum Analyzer - Dccupied BW
RL 3 50 CORREC

[E=aEa
0B:04:40 PMDec 26, 2017
Radio Std: None

“enter Freq: 2480000000
. Trig: FreeRun

GHz
Avg|Hold:>100/100

#FGain:Low #Atten: 20 dB Radio Device: BTS

10 dBldiv Ref 30.00 dBm

Log
Center 2.48 GHz Span 3 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 8 ms

Occupied Bandwidth Total Power 13.5 dBm

1.0131 MHz
Transmit Freq Error 72.872 kHz OBW Power 99.00 %
x dB Bandwidth 1.035 MHz x dB -20.00 dB

sTATUS
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7.2 TRANSMITTER RADIATED EMISSIONS

TEST PROCEDURE
ANSI| C63.10: 2013

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.

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.
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LIMIT
FCC §15.249

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—

24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fundamental Field strength of fundamental Field strength of harmonics
frequency (millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in 8 15.209, whichever is the lesser attenuation.

(e) As shown in Sec. 15.35(b), for frequencies above 1000 MHz, the field strength limits in
paragraphs (a) and (b) of this section are based on average limits. However, the peak field strength
of any emission shall not exceed the maximum permitted average limits specified above by more
than 20 dB under any condition of modulation.

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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FCC 815.205 and §15.209

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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RESULTS

7.2.1. DUTY CYCLE

Duty Cycle]

BE Keysight Spectrum Analyzer - Swept SA |

RL [ RF [s00 DpC | CORREC | | SENSE:INT] | ALIGN AUTO | 07:51:46 PM Dec 26, 2017
Trig Delay-5.000 ms #Avg Type: RMS TRACE

PNO: Fast —»— 1rig: RF Burst
IFGain:Low Atten: 40 dB oerlP

10 dB/div ~ Ref 30.00 dBm
Log

200 —|

0.0 @

0.0o

-10.0
=200

-30n
-40.0

-80.0
0.0

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz

[Pevobere[sc] —— x v | FUNCTON ] FUNCTionwDs
1 N t 5.000 ms 9.04 dBm

>
=

t (4) 237.6 us (A) -0.57 dB
t 67.50 ms 9.06 dBm

-
2 OWo =M, EEND
=

a

=
w
w

Duty Cycle = ON time / Period = 0.2376 / 67.50 = 0.352%
Duty Cycle Factor= 20log(0.0038) = 49.07 dB
VBW=1/(0.2376 ms)= 4.21 kHz
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7.2.2. FUNDAMENTAL FIELD STRENGTH LEVEL

LOW CHANNEL, HORIZONTAL

1)‘UL SUON Lok Chomber 2 28 Dec 2B17 15:48:17
I I Fundomenta
Project Number: 4788269334
115 Clisnt: Samsung
Config:EUT / Adapter / Earphone
Made:ANT+_FUND_H_2482
185} Tested by:45585
S50
I
t BS
b
N
g 750
3 654
@
z
gyl b
45
35
2.31 8. 5MHz/ ) ) zZ.415
Frequency (GHz)
Rongs (Glt) [T Ref/Altn  Dal/fvg Mode Sonen Pl d5maifods  Position
12302415 ING@BM 1125 PEAKAogu-Video  98Bnsectiuto) BB MAXH 177 degs 3

Trace Markers

Marker Frequency Meter Det 170531_3117[00168 10dB[dB] Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading 724] Reading (dBuv/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 2.402 89.24 Pk 313 -18.2 102.34 - - 114 11.66 177 396 H

Pk - Peak detector

* For marker 1, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=102.34 — 49.07 = 53.27 dBuV/m
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LOW CHANNEL, VERTICAL

J ol SULON Lab Chomber 2 28 Dec 2817 16:20:44
Fundamental
Froject Number: 4788263334
115 Client: Semsung
Comfig:EUT / Rdapter / Earphone
Mode | ANT+_FUND_U 2482
| [ veveemmmmmeeessssssssssabeseeseeeese e esesammenesss s e e ) Tested by 45585
o5 i
a8
To8s
&
> Tl
5
‘E |
3
3z 65 ".
55 Averoge binit (dBulimd m b bk P il T
45
35}
2.31 T8. 5MH=/ z.415
Frequency (GHz)
Ronge (6Hz) REAL/UBL Ref/fittn  Det/fvg Mode Samepn Pts  45ups/Mode Pesition
Trace Markers
Marker Frequency Meter Det 170531_3117[00168 10dB[dB] Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading 724) Reading (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 2.402 7851 Pk 313 182 91.61 114 2239 38 319 v

Pk - Peak detector

* For marker 1, used the following method to do averaging:

DCCF=49.07

Corrected AV reading = Peak Reading — DCCF
=91.61 — 49.07 = 42.54 dBuV/m
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REPORT NO: 4788269334-E4V3
FCC ID: ASLSMG611KOR

DATE: JAN 10, 2018

MID CHANNEL, HORIZONTAL

1 o8 UL SULON Lak Chomber 2 28 Dec 2B17 f6:34:17
N I I Fundamentao
P t Number: 4788269334
15 C! art: Samaung
Config!EUT /# Adopter / Earphone
| Mode 1 ANT+_FUND_H_2441
185 A | Tested kyi47983
B
|
95 | l
T
H 85 l
: w
g 75 |
~ |
5, 65
m
o
55 i . d o .u..lmun Lol oy ol
45
35
2.4 TBMHz/ 2.5
Frequency (GHz2
Ronge [GHz) REAUBY Ref/Attn  Det/fvg Mode Swsepn Pls  4Sups/Mode Position
1:2.4-25 IHi-6elB) /M 12/5 PEA/Logfurideo  S8Bnsectiuto) BABI  HAXH 17 dego 1
Trace Markers
Marker Frequency Meter Det 170531_3117[00168724] 10dB[dB] Corrected Peak PK Azimuth Height Polarity
(GHz) Reading Reading Limit Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuV/m) (dB)
1 2.441 92.29 Pk 31.5 -18.1 105.69 114 8.31 171 131 H

Pk - Peak detector

* For marker 1, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

= 105.69 — 49.07 = 56.62 dBuV/m
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REPORT NO: 4788269334-E4V3
FCC ID: ASLSMG611KOR

DATE: JAN 10, 2018

MID CHANNEL, VERTICAL

ol SULON Lab Chomber 2 28 Dec 2B17  16:46:21
N | | Fundamento
P + Number: 4788268334
15 C! art: Samaung
Comfig EUT / Adepter / Earphone
Mode  ANT+_FUND_LI_2441
L3 USSR USSSUUU OO OUUSSSUUUUOUU: OUUSUOUUORO USROS Tested by 47983
95 }
’ &
7 85
5 |
2 B9
55 Wby Ml " TSPV TPy il bl L TEV N EPORN FURIE RO LW b
45
35
2.4 1TBMH=z/ 2.5
Frequency (GHz2
Ronge (GHz) FEL/UBY Ref/Attn  Det/fvg Mode Swaepn PLs  4Sups/Mode  Position
i / ) fon |
Trace Markers
Marker Frequency Meter Det 170531_3117[00168724] 10dB[dB] Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 2.441 79.98 Pk 31.5 -18.1 93.38 114 20.62 37 308 \"

Pk - Peak detector

* For marker 1, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

= 93.38 — 49.07 = 44.31 dBuV/m
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REPORT NO: 4788269334-E4V3 DATE: JAN 10, 2018
FCC ID: ASLSMG611KOR

HIGH CHANNEL, HORIZONTAL

1,)‘UL SULON Lak Chomber 2 28 Dec 2B17 16:59:23
I I Fundamento
Project Number: 4788268334
115 Client: Semsung
ComfigEUT / Rdepter / Earphone
Mode ANT+_FUND_H_2488
185 [ SRRSO SRS SO S Tested by 47983
f[:\
/
. '
T
t BS f \
] [
i ‘ |
£ 79 "
2 B
m
o
L it R bt
45
350
2.46 8. 3MH=z/ 2.563
Frequency (GHz2
Ronge (Gitz) TEW/UBU Ref/Attn  Dal/Avg Mode Seen Pls  d5mafode  Position
12462563 M6BIIM 1125 PEARAogfu—Video  98fhsectiuta) BART  MAKH 172 degs 1
Marker Frequency Meter Det 170531_3117[(00168 10dB[dB] Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading 724) Reading (dBuv/m) (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 2.48 89.63 Pk 31.6 -18 103.23 - - 114 10.77 172 125 H

Pk - Peak detector

* For marker 1, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=103.23 — 49.07 = 54.16 dBuV/m
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REPORT NO: 4788269334-E4V3
FCC ID: ASLSMG611KOR

DATE: JAN 10, 2018

HIGH CHANNEL, VERTICAL

1,)‘UL SULON Lak Chomber 2 28 Dec 2B17 17:16: 28
: 3 Fundamentaol
Project Number: 4788268334
115 Client: Semsung
ComfigEUT / Rdepter / Earphone
Mode ANT+_FUND_U_2488
117 L ROt SN OPMORt MURU R OUNONIUPS SR OUNOORIOMUURIO SURUSSPRIPORIR O SO Tezted hy 47989
95
1
_ a
2 83 i
[
> 75
75
é B5
Average Limit CdBEul)/ml
55 bl T Ry b TR M b bt oo Wil iy e ettty
45
350
2.46 8. 3MH=z/ 2.563
Frequency (GHz2
Rongs (Gt} FEH/UEU Ref/Attn  Datl/fvg Mode Swaep P d5maifods Position
Trace Markers
Marker Frequency Meter Det 170531_3117(00168 10dB[dB] Corrected ‘Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading 724] Reading (dBuV/m) (d8) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 2.48 74.77 Pk 31.6 -18 88.37 114 25.63 319 150 v

Pk - Peak detector

* For marker 1, used the following method to do averaging:

DCCF=49.07

Corrected AV reading = Peak Reading — DCCF
= 88.37 — 49.07 = 39.3 dBuV/m
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REPORT NO: 4788269334-E4V3
FCC ID: ASLSMG611KOR

DATE: JAN 10, 2018

7.2.3. TRANSMITTER RESTRICTED BAND EDGES

BANDEDGE (LOW CHANNEL, HORIZONTAL)

425t SUMON Lab Cronber 2 2B Dec 2817 15:48:17
Restricted Bandedge
Project Numbsr:4788269334
115 Client: Semsung
Config:ELT / Adopter / Earphane
Mode | ANT+_BE_H_2482
185 .| Tested by 45585
95
T
£ B85
L 85
N
i 75
3 65
@
5
45
35}
2.31 T8. 5MH=z/ z.415
Frequency (GHz)
Rongs (6Hz) FEAVUBY Reaf/fttn  Det/fvg Mode Samen Pts  45ups/Mode Pesition
1:2731-2.415 IN(-6d82/IM 12/5 PEAKLogPurVideo  JSwsec(Puta) BEBT  HAXK 177 dege 3
Trace Markers
Marker Frequency Meter Det 170531_3117[00168 10dB[dB] Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading 724] Reading (dBuv/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 24 4248 Pk 313 182 55.58 - E 74 18.42 177 39 H
2 *2.36 44.77 Pk 312 183 57.67 E E 74 1633 177 39 H

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

* For marker 1, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=55.58 — 49.07 = 6.51 dBuV/m

* For marker 2, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=57.67 — 49.07 = 8.6 dBuV/m
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REPORT NO: 4788269334-E4V3
FCC ID: ASLSMG611KOR

DATE: JAN 10, 2018

VERTICAL PEAK AND AVERAGE PLOT

1_)‘]L|, SUWON Lab Chamber 2 28 Dec 2817 16:28:44
i | Restricted Bandedge
Project Number:4788269334
115 | Client : Somsung
Config-EUT / Adupter / Earphons
Mode: ANT+_BE_U_2482
185 | Teated by: 45585
95
‘E ﬁﬁ .............................................
-
T
[
> 75 ..............................
G
S e
: 65 l
X ~ |
- = 4
55 ke RS T & - e 2 iklosie e e A b
45 .........................................
35 SO0 SN S
2.3l T8 SHH=/ 415
Frequency (GHz)
Run:g (GHz) RBU/UBUY Ref/Attn Dgl'ﬂuj Hode Sueep Pts  #Sups/Mode Fosition
Trace Markers
Marker Frequency Meter Det 170531_3117[00168 10dB[dB] Corrected ‘Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading 724] Reading (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 2.4 41.55 Pk 313 -18.2 54.65 74 -19.35 38 319 \2
2 *2.368 44.28 Pk 31.2 -18.3 57.18 74 -16.82 38 319 Vv

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

* For marker 1, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=54.65 - 49.07 = 5.58 dBuV/m

* For marker 2, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=57.18 - 49.07 = 8.11 dBuV/m
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REPORT NO: 4788269334-E4V3 DATE: JAN 10, 2018
FCC ID: ASLSMG611KOR

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL SUMON Lab Chamber 2 28 Dec 2817 16:59:23
Restr icted Bandedge

Project Number:4788269334

1 I 5 ................ = ] ient %ﬁmmmr;
; Config:EUT / Adopter / Eorphons
Made: ANT+_BE_H_2488
| Tested by:47583

Horizontal

s /md

C(dB.

2.46 : : ' ] T8 3MH=/ : : 2.563

Frequency (GHz)

Range (GHz) RBU/UGU Ref/Attn  Det/Avg Mode Sueep Fls  #Sups/Mode
2.45-2 561 1Mi-638) /34 % 125

M- nass PERK/LogPur—Video  futo &3l MAKH 172 doga

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 170531_3117(00168 10dB[dB] Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading 724] Reading (dBuv/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 42.62 Pk 316 -18 56.22 - - 74 -17.78 172 125 H
2 *2.484 47.63 Pk 31.6 -18 61.23 - - 74 -12.77 172 125 H

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

* For marker 1, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=56.22 — 49.07 = 7.15 dBuV/m

* For marker 2, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF
=61.23-49.07 = 12.16 dBuV/m
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REPORT NO: 4788269334-E4V3 DATE: JAN 10, 2018
FCC ID: ASLSMG611KOR

VERTICAL PEAK AND AVERAGE PLOT

1_”]LI, SUWON Lab Chamber 2 28 Dec 2817 17:16:208
| Restricted Bandedge
= Project Number:4788269334
1 ]_J = O] ient - Samsuns
Config:EUT / Rdopter / Eorphone
Mode:ANT+_BE_U_2480

1e5 | Tested by 47383

95!
‘U ﬂﬁ ................................................................................................
2
4
]
= 75 ........................
:
=) /
2 &5 ; :
X [ : 2

H 1 f mi U/ o

55 Sttt ‘gl e ety A by o b e sl e g st i A b i ) i A sy

45 ........................................

] O S SO0 S OOt SOOIt SO

2.46 ) ) ) T8 3MHz/ ) ) 2. 563

Frequency (GHz)
Ronge (BHz) RBUASEU Ref/ttn  Det/fvy Mode Sueep Pls  #Sups/Mode Fositien
Trace Markers
Marker Frequency Meter Det 170531_3117[00168 10dB[dB] Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading 724] Reading (dBuv/m) (d8) (dB) (Degs) (cm)
(dBuV) (dBuv/m)

1 *2.484 41.61 Pk 316 -18 55.21 - - 74 -18.79 319 150 \
2 2.562 443 Pk 31.7 -18 58 - - 74 -16 319 150 v

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

* For marker 1, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=55.21 - 49.07 = 6.14 dBuV/m

* For marker 2, used the following method to do averaging:
DCCF=49.07

Corrected AV reading = Peak Reading — DCCF

=58 —49.07 = 8.93 dBuV/m
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REPORT NO: 4788269334-E4V3
FCC ID: ASLSMG611KOR

DATE: JAN 10, 2018

7.2.4. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

N UL SUWON Lab Chamber 2 29 Dec 2817 18:38:54
=}
Radioted Emissions 3-Meters
- Project Number 4788269334
168 Client : Somsumg
Config:EUT / Adopter / Earphone
Mode : ANT+_HARM_2482
95 Tested by: 45585
868
E
I e e e e R S e
o
M
C
:E Gn ,,,,,,,,,,
— Buvg it CdBul/m)
.E =
: CBWM -------
@
Kk :
- 5
“ 1 M,MWM
38
28
| S — — - —_—— —_h
Frequency (GHz)
Range (GHz) REU/UBW Ref/Attn  Det/fvg Mode Sweep Ptz #Sepa/Mode  Position Range (BH2) LR Ref/Btin  Det/Avg Node Sueep Ptz #Supa/Mode  Pasiti
] IMG-645)/3 11218 PERULogPur-Video  Bece EB91 KK Jebegs| 3:3-18 MC-GB)/Bk B PERK/LogPur-Uideo  Sollnsscfuto) 16k MY B-3iPekege. 25
N UL SUWON Lab Chamber 2 29 Dec 2817 18:38:54
=}
Racdiated Emizsions 3-Meters
. Frao ject Number:4788269334
6@ Clicnt: Samsung
ConfigiEUT / Adopter / Earphone
Mode : ANT+_HARM_2482
[=T%] Tested by: 45585
[15]
g 7@
o
L
D
> Gn
2 Byvg Limit (dBulsm)
~
=3
2 54
=
i 6
4 i 3 i b
e 5 e @
o0
38
24
| S — — - —_——— - i
Frequency (GHz)
Range (GHz) REU/UBW Ref/Attn  Dei/fivg Mode Sweep Ptz #Sepa/Node  Position Range (EHz) REAV VU Ref/ftin  Oet/Bvg Hode Suesp Ptz $Supa/Mode  Pozition |

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: 4788269334-E4V3 DATE: JAN 10, 2018
FCC ID: ASLSMG611KOR

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(00168722] 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHa) Reading Reading (dB) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.802 26.71 PK 33.8 -24.3 0 36.21 - - 74 -37.79 0-360 250 H
4 7.207 23.75 PK 35.9 -21.7 0 37.95 - - 74 -36.05 0-360 150 H
5 9.609 21.45 PK 36.7 -18.4 0 39.75 - - 74 -34.25 0-360 150 H
2 *4.803 26.26 PK 33.8 -24.3 0 35.76 - - 74 -38.24 0-360 250 4
3 7.207 24.11 PK 359 -21.7 0 3831 - - 74 -35.69 0-360 150 \
6 9.614 21.26 PK 36.7 -18.4 0 39.56 - - 74 -34.44 0-360 150 4

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788269334-E4V3
FCC ID: ASLSMG611KOR

DATE: JAN 10, 2018

MID CHANNEL HORIZONTAL

HHUL SULCON Lok Chamber 2 29 Dec 2817 @9:57:55
] -
Radioted Emissions 3-Meters
o Project Number:4788269334
166 ey Client:Sansung
Config:EUT / Adopter / Ecrphons
Mode : ANT+_HARM_2441
[ OSSOSO USROS NSO Tested by: 45585
[15]
E
© e 0 e
=
[
C
D = | RPN SONIPRSRRUNURY USRNSSR SONURSROSUNUR: SUPNURRUNS USSR SRS o
= fvg it (dBuU/m)
\E
3 5o T N SN TSNS VNSNS NSNS WO T
it W
T
46
jB ..........................
24
1 - = - - - 18 — T8
Freguency (GHz)
Rarge (GHz) REU/UEL Ref/Atkn  Ded/fvg Mode Sueep Pts  Foups/Mode FPosition | Range (GHz) REW/VE Ref/Btin  Det/fvg Node Suesp Pts  $SupsiMode  Fosition
3 1HC-EdB) /38K 11241 PERK/LogPur-Uideo  Blncecthuto) EOB1  HEWH JEBdegs| 3:3-18 NG/ 87/8 PERK/LoPur-ides  SBlnsec(uto) 16k MO B-3egs. 19

MID CHANNEL VERTICAL

,‘MUL SUWON Lok Chamber 2 29 Dec 2817 @9:57:55
=}
Radioted Emizsions 3-Meters
. Frao ject Number:4788269334
6@ Clicnt: Samsung
ConfigiEUT / Adopter / Earphone
| | | Mode : BNT+_HARM_244 1
[=]%] : : i Tested by:45585
868
5 7a
»
C
i
> Gn
= Avg Limit (dBulim)
~
2 IS
2 SHp
= :
| i 6
4 a
5 o
=} i
38
28
| S — — - —_——— —_h
Frequency (GHz)
Rarge (GHz) LB Ref/ttn  Ded/fivg Mede Sumep Fis  #5ups/Mode Fesikion | Ronge (GHz) REW/UEU Ref/Otdn  Det/fug Node Sueep Pts  #ups/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: 4788269334-E4V3 DATE: JAN 10, 2018
FCC ID: ASLSMG611KOR

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(00168722] 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuv/m) Margin ‘Azimuth Height Polarity
(GHa) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.889 27.47 PK 33.8 -24.6 0 36.67 - - 74 -37.33 0-360 150 H
4 *7.325 24.45 PK 359 -219 0 38.45 - - 74 -35.55 0-360 250 H
5 9.766 21.79 PK 36.9 -18 0 40.69 - - 74 -33.31 0-360 250 H
2 *4.882 26.82 PK 33.8 -24.6 0 36.02 - - 74 -37.98 0-360 250 4
3 *7.317 23.88 PK 359 -22 0 37.78 - - 74 -36.22 0-360 150 \
6 9.767 2137 PK 36.9 -18 0 40.27 - - 74 -33.73 0-360 150 4

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788269334-E4V3
FCC ID: ASLSMG611KOR

DATE: JAN 10, 2018

HIGH CHANNEL HORIZONTAL

1“HUL SULCON Lok Chamber 2 28 Dec 2817 17:42:89
a
Radioted Emissions 3-Meters
- Project Number 4788269334
166 Cliznt:Somsung
Config:EUT / Adopter / Eorphane
Mode :ANT+_HARM_248@
=] OSSO SR SO Tested by:47988
[15]
E
c e s S
=
L
C
& = | OO SOUPUSNO O JHUNUUSOUUUS SN SURPRUUUORN: ORISR SUSPRUUNUROS NORUSRIONS ORI SO
= Avg it CdBuU/m)
\E
3 58 "
@
3 M
44
38
24
f - - - — T — T8
Freguency (GHz
Rarge () REU/UB Ref/Attn  Det/Avg Mode Sumep Bt #5ups/Mode Fosition | Remge (GHz) REA/UEL Ref/Btin  Det/fug Hode Sueep Ps  fups/Mede  Fosiiion
3 IHC-EB)/38k 112718 PERK/LogPur-Uideo  BmeecChuto) EBB1  MAKH SEhegs| 3:3-18 MG/ 87/ PERKLoPur-Video  SeflncecChuto) 1ok MK B-3iPekege. 15
,‘MUL SUWON Lok Chamber 2 28 Dec 2817 17.:42:89
a
Radiated Emissions 3-Msters
. Fro ject Number:4788269334
6@ Clitnt: Somsung
Config:EUT / Adopter / Eorphane
Mode :ANT+_HARM_248@
=] | SO Tested by:47988
868
5 7@ I s i A S
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_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 (d8) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 *4.966 25.48 PK 338 -24.7 0 34.58 - - 74 -39.42 0-360 250 H
4 *7.435 22.54 PK 359 -21 0 37.44 - - 74 -36.56 0-360 150 H
5 9.93 20.09 PK 371 -18 0 39.19 - - 74 -34.81 0-360 150 H
2 *4.962 25.32 PK 338 -24.7 0 34.42 - - 74 -39.58 0-360 250 Vv
3 *7.442 22.86 PK 359 -21 0 37.76 - - 74 -36.24 0-360 150 v
6 9.93 19.92 PK 371 -18 0 39.02 - - 74 -34.98 0-360 250 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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7.2.5. SPURIOUS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)

‘j‘JLL SUWON Lab Chamber 2 28 Dec 2817 15:29:58
Radiated Emisszions - 3 Meters
{ | Project Number:4788269334
85 Client:Somsung
Config:EUT / Adupter / Earphone
Mode:Be low_16_ANT+
75 Tested by:47983
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BELOW 1 GHz TABLE
Trace Markers
Marker Frequency Meter Det VULB9163-749 30-1000MHz[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *114.584 45.29 Pk 16.6 -30.9 30.99 43.52 -12.53 0-360 300 H
2 *166.964 47.18 Pk 14.6 -30.7 31.08 43.52 -12.44 0-360 200 H
3 295.392 44.79 Pk 19 -30.1 33.69 46.02 -12.33 0-360 100 H
4 40.573 45.32 Pk 19.1 -31.5 32.92 40 -7.08 0-360 100 \
5 55.802 45.05 Pk 19.2 -31.4 32.85 40 -7.15 0-360 100 \
6 94.99 44.63 Pk 16.8 -31.1 30.33 43.52 -13.19 0-360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

o Conducted limit (dBpV)
Frequency of emission (MHz) ]
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*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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RESULTS

6 WORST EMISSIONS

| 8Bl_lL SUWON Lab AC Shield Room 22 Dec 2817 15:088:38
| | | b P Conducted RFI Uoltage
Project Mo:4788269334
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ConfigiEUT / Adapter / Earphone
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aa Test by:47983
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LINE 1 RESULTS
Trace Markers

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det 101837_L1_wit CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading h extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) (dB(uVolts)) Qp AV

1 .48 30.2 Pk 9.7 2 40.1 56.34 -16.24 - -
2 4815 19.84 Av 9.7 2 29.74 - - 46.31 -16.57
3 1.035 27.56 Pk 9.8 3 37.66 56 -18.34 - -
4 1.065 13.49 Av 9.8 3 23.59 - - 46 -22.41
5 1.593 27.91 Pk 9.9 3 38.11 56 -17.89 - -
6 1.605 13.98 Av 9.9 3 24.18 - - 46 -21.82
7 2.595 26.43 Pk 9.8 3 36.53 56 -19.47 - -
8 2.604 11.95 Av 9.8 3 22.05 - - 46 -23.95
9 3.687 25.45 Pk 9.8 3 35.55 56 -20.45 - -
10 3.675 13.28 Av 9.8 3 23.38 - - 46 -22.62
11 4.548 25.98 Pk 9.7 3 35.98 56 -20.02 - -
12 4.53 11.99 Av 9.7 3 21.99 - - 46 -24.01

Pk - Peak detector
Av - Average detection
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LINE 2 PLOT

UL SUWON Lab AC Shield Room 22 Dec 2817 15:088:38
| | | b P Conducted RFI Uoltage
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LINE 2 RESULTS
Trace Markers

Range 2: Phase N .15 - 30MHz

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

13 .348 30.97 Pk 9.8 2 40.97 59.01 -18.04 - -
14 .348 11.97 Av 9.8 2 21.97 - - 49.01 -27.04
15 474 28.8 Pk 9.8 2 38.8 56.44 -17.64 - -
16 495 16.5 Av 9.8 2 26.5 - - 46.08 -19.58
17 .981 25.71 Pk 9.8 3 35.81 56 -20.19 - -
18 .96 11.7 Av 9.8 3 21.8 - - 46 -24.2
19 1.5 26.51 Pk 9.9 3 36.71 56 -19.29 - -
20 15 12.71 Av 9.9 3 22.91 - - 46 -23.09
21 2.421 28.3 Pk 9.9 3 38.5 56 -17.5 - -
22 2.421 12.31 Av 9.9 3 22.51 - - 46 -23.49
23 4.248 27.98 Pk 9.8 3 38.08 56 -17.92 - -
24 4.248 11.18 Av 9.8 3 21.28 - - 46 -24.72

Pk - Peak detector
Av - Average detection
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