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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac, ANT+ and NFC
MODEL NUMBER: SM-N9200

SERIAL NUMBER: R38G5101TOT (RADIATED); R38G5101SXK (CONDUCTED)

DATE TESTED: JUN 17 - JUL 09, 2015

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

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

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document 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 ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15.

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, 443-823, 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
X] 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
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
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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FCC ID: ASLSMN9200

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone+BT/BLE, DTS/UNII a/b/g/n/ac, ANT+ and NFC.
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:q uency Mode Power Output Power| Output Power
ange Mode
[MHz] [dBm] [mW]
2402 - 2480 BLE Peak 6.62 4.59
Average 6.40 4.36

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antennas, with a maximum gain of -1.48 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

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

Charger SAMSUNG EP-TA20CBC R37FCPcOOR1DK3 N/A
Data Cable SAMSUNG EP-DG925UWE N/A N/A
Earphone SAMSUNG EO-EG920LW N/A N/A

I/O CABLES

1 DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 1 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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DATE: JUL 09, 2015

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 950 11-17-15
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-15
Antenna, Horn, 40 GHz ETS 3116C 00166255 09-23-15
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 09-29-15
Preamplifier, 1000 MHz Sonoma 310N 341282 11-17-15
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 11-18-15
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 09-23-15
Bluetooth Tester TESCOM TC-3000C 3000C000546 11-17-15
Average Power Sensor R&S NRZ-Z91 102681 11-17-15
Average Power Sensor Agilent / HP U2000 MY54270007 09-23-15
EMI Test Receive, 40 GHz R&S ESU40 100439 11-17-15
EMI Test Receive, 3 GHz R&S ESR3 101832 11-17-15

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 11-17-15
High Pass Filter 5GHz Micro-Tronics HPS17542 009 11-17-15
High Pass Filter 6GHz Micro-Tronics HPM17543 010 11-17-15
LISN R&S ENV-216 101836 04-09-16
LISN R&S ENV-216 101837 04-09-16
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7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r03: 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 | 0389 | 0625 | 0623 | 623% | 2.06 | 2.569

Weysight Spectrum Analyzer - Swept SA
Rl R ENSE-IN YN o
Trig Delay-800.0 s #Avg Type: RMS

PNO: Fast =+  Trig: RF Burst
IFGaln:Low Atten: 30 dB

Ref Offset0.19 dB
Ref 20.00 dBm

A
<o

Center 2.440000000 GHz Span 0 Hz
qnes BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (20001 pts)
1 N t 276.1 us 6.47 dBm
2 A1 t (4) 389.0 us (A) -0.08 dB
a1 t 1Al 626.0us (A) 0.014dB
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9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.247 . :
@) Occupied Band width (6dB) >500KHz Pass 705.6 kHz
: P Conducted 562 dB
15.247 | TX conducted output power <30dBm Pass ' m
(Peak)
15.247 |PSD <8dBm Pass /.38 dBm
(Peak)
15.207 (a) AC. Pgwer Line conducted Section 10 Power Line Pass 50.52 dBuv
emissions conducted (QP)
15.205, : . . . 47.8 dBuV/m
15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass (AV)
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10. ANTENNA PORT TEST RESULTS
10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

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 705.6 500.0
Mid 2440 716.6 500.0
High 2480 711.6 500.0
Worst 705.6 500.0
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6 dB BANDWIDTH PLOTS

Kiryright Specteum Anakymes - Senpt 54
BL = AN &
SAvg Type: RMS
RO Wide -—+— Trig: FreaRun Avg|Held: 1001100
IFGain:Lorw Arten: 30 dB
Ref Offset 025 dB Mkr1 2
10 dBidiv Ref 20.00 dBm
6.00.dE
-
765564 kHz
Low CH
Center 24020000 GHz ) Span 1.500 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pls!l
ure STATUS
Kiryright Specteum Anakymes - Senpt 54
wL = A1 &
SAvg Type: RMS
RO Wide -—+— Trig: FreaRun Avg|Held: 1001100
IFGain:Lorw Arten: 30 dB
Ref Offset 025 dB Mkr1 2
10 dBidiv Ref 20.00 dBm
10 g8
-
637 kHz
Middle CH
Center 24400000 GHz ) Span 1.500 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pls!l
ure STATUS
Kiryright Specteum Anakymes - Senpt 54
BL = AN &
SAvg Type: RMS
RO Wide -—+— Trig: FreaRun Avg|Held: 1001100
IFGain:Lorw Arten: 30 dB
Ref Offset 025 dB Mkr1 2
10 dBidiv Ref 20.00 dBm
6.00 (B
— —
FAL636 kHz
High CH
Center 24800000 GHz ) i "~ Span 1.500 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pls!
ure STATUS
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10.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to KDB558074 DO1 DTS Meas Guidance v03r03: 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 1.065
Mid 2440 1.077
High 2480 1.087
Worst 1.087
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99% BANDWIDTH PLOTS

Ei-r-#»mmga--&wm [
BL ¥ z NSENT 0 IGH i 50642 PHJun 21, 2015
Center Freq: 2402000000 GHz Radio Std: Nane
—»  Trig: Fres Run
WF G o #Aston: 30 dB Radio Davice: BTS
0By Rel 2000 dBm
Low CH
Center 2.402 GHz N " Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms/
Occupied Bandwidth Total Power 2.54 dBm
1.0654 MHz
Tranemit Freq Error 6.608 kHz OBW Power 89.00 %
x dB Bandwidth 673.7 kHz xdB -6.00 dB
usa Ay
Ei-r-#»mmga--&wm [
FL R @ NSEINT 8GN A 506:5% PM Jun 21, 2015
Center Freq: 2440000000 GHz Radio Std: Nane
—»  Trig: Fres Run
WF G o #Aston: 30 dB Radio Davice: BTS
0By Rel 2000 dBm
|
1 |
Middle CH |
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms/
Occupied Bandwidth Total Power 4.22 dBm
1.0769 MHz
Tranemit Freq Error =1.183 kHz OBW Power 89.00 %
x dB Bandwidth 556.7 kHz xdB -6.00 dB
usa Ay
Ei-.\-#lpmm--wm b
FL R @ NSEINT 8GN A 507:18 PM Jun 21, 2015
Center Freq: 2480000000 GHz Radio Std: Nane
Trig: Free Run
WF G o #Aston: 30 dB Radio Davice: BTS
0By Rel 2000 dBm
High CH
Center 2.48 GHz Span 3 MHz|
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 2.91 dBm
1.0869 MHz
Tranemit Freq Error 1.617 kHz OBW Power 89.00 %
x dB Bandwidth 674.3 kHz xdB -6.00 dB
- ATy
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10.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

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

TEST PROCEDURE

Peak power is measured using KDB558074 D01 DTS Meas Guidance v03r03 under section
9.1.1 utilizing spectrum analyze.

RESULTS
Channel Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 5.232 30.000 -24.768
Mid 2440 6.620 30.000 -23.380
High 2480 5.424 30.000 -24.576
Worst 6.620 -23.380
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OUTPUT POWER PLOTS

Kiryright Specteum Anakymes - Senpt 54
s .
arker 1 2.402258750000 GHz hvg Type: RMS
RO Fas —»— Trig: FreaRun Avg|Held: 1001100
IFGain:Low Arten: 30 dB
Ref Offset 0.35 dB Mkr1 2.40
10 dBidiy Ref 20.00 dBm
Low CH
Center 2.402000 GHz ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!l
ure STATUS
Kiryright Specteum Anakymes - Senpt 54
AL 5 A
SAvg Type: RMS
RO Fas —»— Trig: FreaRun Avg|Held: 1001100
IFGain:Low Arten: 30 dB
Ref Offset0.25 4B Mkrd 2.43
10 dBidiy Ref 20.00 dBm
Middle CH
Center 2.440000 GHz ) Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!l
ure STATUS
Kiryright Specteum Anakymes - Senpt 54
R 5 P
SAvg Type: RMS
RO Fas —»— Trig: FreaRun Avg|Held: 1001100
IFGain:Low Arten: 30 dB
Ref Offset 0.35 0B Mkrt 2
10 dBidiy Ref 20.00 dBm
High CH
Center 2480000 GHz ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
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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 4.99 3.16
Middle 2440 6.40 4.36
High 2480 5.16 3.28
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10.5. PSD

LIMITS

FCC 815.247

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r03

RESULTS
Channel Frequency PSD Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 -8.93 8.00 -16.93
Mid 2440 -7.38 8.00 -15.38
High 2480 -8.77 8.00 -16.77
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POWER SPECTRAL DENSITY PLOTS

Kinpuight Spectram Anabzes - fwept 14
L C o
TAvg Type: RMS
RO Wide —+— Trig: FreaRun Avg|Hedd: 100100
IFGain:L o Arten: 20 dB
Ref Offset 0.25 dB
)goien_Ref 10,00 dBm
Low CH
Center 2.402000 GHz ] ‘Span 2.000 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 64.00 ms (20001 pts)
-_— oS .
ey =
AL ¥ T TGM & 150923 5
Avg Typs: RMS
FRO: Whde G 1D FreaRun AvglHeld:> 100100
IFGain:L o Arten: 20 dB
Ref Offset 0.25 dB
)goien_Ref 10,00 dBm
Middle CH
Center 2.440000 GHz ‘Span 2.000 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 64.00 ms (20001 pts)
-_— oS .
Kinpuight Spectram Anabzes - fwept 14
L C o
TAvg Type: RMS
RO Wide —+— Trig: FreaRun Avg|Hedd: 100100
IFGain:L o Arten: 20 dB
Ref Offset 0.25 dB
Ref 10.00 dem
High CH
Center 2.480000 GHz ] ~ Span 2.000 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 64.00 ms (20001 pts)
bss|  suns
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10.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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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DATE: JUL 09, 2015

RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

B Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [sne bc | [ | SENSE:INT] [ ALIGN AUTO | 05:12:33 PMJun 21, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +»— Trig: FreeRun Avg|Hold: 100/100 TYRE| MR
IFGain:Low Atten: 30 dB DET|P
Ref Offset 0.25 dB Mkr1 2.399 997 0 GHz
10dBidiv__Ref 20.00 dBm -54.604 dBm
og
100
0.00
-10.0
-14.04 dBm|
Low CH 0
BandEdge
-30.0
-40.0
-50.0
-60.0 —
-70.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
MSG STATUS
Bl Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0Q bpC | [ | SENSE:INT] ALIGN AUTO | 05:22:14 PMJun 21,2015
#Avg Type: RMS TRACE 3456
PNO: Fast -+ Trig: FreeRun Avg|Hold: 100/100 TYPE| M WA
IFGain:Low Atten: 30 dB petlP
Ref Offset0.25 dB Mkr2 26.005 7 GHz
10 dB/div__Ref 20.00 dBm -49.339 dBm
HiLog
100
0.00
-10.0 ERRIRTELT |
200
-30.0
-40.0 ’
Low CH
S - -60.0 it
purious ul
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
1 N f 24017 GHz 4472 dBm
N f 26.005 7 GHz -49.339 dBm
3
4
5 =
6
7
8
9
10 Il
1 -
< i |
MSG ISTATUS
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SPURIOUS EMISSIONS, MID CHANNEL

B Keysight Spectrum Analyzer - Swept SA =R
RL [ RF [500 DC | [ [ SENSE:INT] [ ALIGN AUTO | 05:11:36 PMJun 21,2015
#Avg Type: RMS TRACE 56
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M ¥ F
IFGain:Low Atten: 30 dB DET|P 1 |
Mkr1 2.439 996 50 GHz
Ref Offset0.26 dB
10 geiciv_Ref 20.00 dBm 5.959 dBm
10,0 l
0.00
-10.0
14,04 ofBim|
Middle CH 0
BandEdge
-30.0
-40.0
-50.0
-B0.0
-70.0
Center 2.440000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
MSG ISTATUS
—
Bl Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0e bC | [ | SENSE:INT] [ ALIGN AUTO | 05:19:44 PMJun 21,2015
#Avg Type: RMS TRADE( 3456
PNO: Fast -~ Irig: FreeRun Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB peT|P
Mkr2 26.208 2 GHz
Ref Offset 0.25 dB
[ 10,gici__Ref 20.00 dBm -49.359 dBm
10.0
0.00
-10.0 ERRIRTELT |
200
-30.0
-40.0 ’J
Middle CH e
. -60.0 & - -
Spurious ol
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRMODI TR Sc X | ¥ ] FUNCTION ] FUNCTIONWOTH
1 N f 2.440 1 GHz 5.889 dBm
N f 26.208 2 GHz -49.359 dBm
I ] ’ B
MSG ISTATUS
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SPURIOUS EMISSIONS, HIGH CHANNEL

BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [50Q bC | [ [ SENSE:INT] ALIGN AUTO | 05:13:39 PMJun 21, 2015
#Avg Type: RMS TRACE 56
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M ¥ F
IFGain:Low Atten: 30 dB DET|P I |
Mkr1 2.484 434 5 GHz
Ref Offset0.26 dB
19 dBiciv Ref 20.00 dBm -58.947 dBm
10,0
0.00
-10.0
14,04 ofBim|
High CH
BandEdge
-30.0
-40.0
-50.0
-B0.0 q
-70.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5,333 ms (20001 pts
MSG ISTATUS
—
Bl Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0e bC | [ | SENSE:INT] ALIGN AUTO | 05:17:32 PMJun 21,2015
#Avg Type: RMS TRACE 56
PNO: Fast -~ Irig: FreeRun Avg|Hold: 100/100 TYF’E’;W
IFGain:Low Atten: 30 dB peT|P
Mkr2 26.244 6 GHz
Ref Offset 0.25 dB
[ 10,gici__Ref 20.00 dBm -49.315 dBm
10.0
0.00
-10.0 ERRIRTELT |
200
-30.0
-40.0 ”
High CH
. -60.0 A4 e e Sa
Spurious ol
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRMODI TR Sc X ] v ] FUNCTION ] FUNCTIONWOTH
1 N f 2.479 8 GHz 4676 dBm
N f 26.244 6 GHz -49.315 dBm
I ] ’ B
MSG ISTATUS
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.10 - 2009. 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 1 MHz for peak measurements and add duty cycle factor for average
measurements. Duty cycle factor = 10 log (1/x). For this sample: DCF = 10log(1/0.625)=2.06dB
(Spectrum Analyzer round it up to 2.06dB)

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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11.2. TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

|28 UL SUWON Lab Chomber | 23 Jun 2815 18:27: 31

115

185

as|
2 gol
5
i
[
: 5
3 65 |
@
55 et tig
[ ' Ty L, ey
45| 13 ————
~
>3 7 a5
Fr
T TV itn Delifvg Tup Seacp s VompiiPde T FOLUR  Rel/Pitn | Deliig Tup Sreep Fis Popeode  Pesition
4 Py rdlidec  11Baanc 5y i . AT SENS) 1 B it 3
Meter 3117(00168 Corrected Average N - N N N
Marker F'e(g:e?w Reading Det 724)_15061 Pa‘h*;*md DC Corr (dB) Reading Limit M(Z':"" ':z:k\;'/m': PK (’:;g'" A(Zl;m"t)h H(e'g"“ Polarity
. (dBuv) 9 (dBuV/m) (dBuV/m) uv/m] eS| cm
1 *2.39 37.18 Pk 317 -19.5 0 49.38 - - 74 -24.62 336 290 H
2 *2.334 41.53 Pk 31.6 -19.7 0 53.43 - - 74 -20.57 336 290 H
3 *2.39 28.63 RMS 317 -19.5 2.06 42.89 54 -11.11 - - 336 290 H
4 *2.389 29.08 RMS 317 -19.5 2.06 43.34 54 -10.66 - - 336 290 H

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

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

125 UL SUWON Lab Chomber | 23 Jun 2B15 18:44:58
o Restricted Bandedge
. Praject Mumber:15K21157
115 H | Client: Samzun
Config:EUT / adupter / earphone
Mede :BLE_BE_U_2482
185 | Tested by:Steven Kim
95|
T g5
§
S gl
2 65
= 2 } 1l
1 \
A A A LA i " N il ol ihe e
45 <
€ >
-
2.3 T3 . GHH=/ ) ) 2. 415
Frequency (GHz)
Farge (521 HEAE Fafffite Detifvg Iy Semrp Fla WoapsiMede  Pesilion | Henge (oMo FEWUR  Rel/Attn  Debiig lyp Swsep Fis PowpeMods  Pesition
Frequency Meter 3700168 | L) od Corrected Average Margin Peak Limit PK Margin Azimuth Height )
Marker ) Reading Det 724)_15061 . DC Corr (dB) Reading Limit ) (dBuv/m) ) (Des) m) Polarity
(dBuv) 9 (dBuv/m) (dBuV/m) 8
1 *2.39 38.83 Pk 317 -19.5 0 51.03 - - 74 -22.97 65 280 \
2 *2.343 41.43 Pk 31.6 -19.6 0 53.43 - 74 -20.57 65 280 \
3 *2.39 28.8 RMS 317 -19.5 2.06 43.06 54 -10.94 - - 65 280 Vv
4 *2.383 29.06 RMS 317 -19.5 2.06 43.32 54 -10.68 - - 65 280 Vv

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

|28 UL SUWON Lab Chomber | 21 Jun 2815 16:88:41
115
BLE_BE_H_z248E
185 H | Tested by:Steven Kim
Q5
2 g5l
5
[
5 75
) 7
3 65| |
4] |
3 e iy i el ™ "
45 9 .
2. 4R 563
—T A/ UE ke et ™ — FEWUE Rel/fitn  Debiieg lyp Sreep Pts wpeede  Position
3 e " T . Matt Py 118 . "
Meter Corrected Average . . . . .
Frequency ) 3117(001687 Path_2_10d ) e Margin Peak Limit PK Margin Azimuth Height )
Marker (6H2) Reading Det 24), 150619 o DC Corr (dB) Reading Limit a8) \dBuv/m) (c8) Degs) (em) Polarity
(dBuv) - (dBuV/m) (dBuV/m) N
1 *2.484 41.12 Pk 31.8 -19.4 0 53.52 - - 74 -20.48 324 280 H
2 *2.488 41.29 Pk 31.8 -19.4 0 53.69 - - 74 -20.31 324 280 H
3 *2.484 33.34 RMS 31.8 -19.4 2.06 47.8 54 -6.2 - - 324 280 H
4 *2.484 33.04 RMS 31.8 -19.4 2.06 47.5 54 -6.5 - - 324 280 H

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

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

1 25 UL SUWON Lab Chomber | 21 Jun 2815 I16:11:88
o Restricted Bandedge
E Praject Murber:|SK21157
115 ; |Client:Samaung
Cenfig:EUT / adopter / earphone
Mode: ELE_BE_U_2428
185 | Tested by:Steven Kim
95|
T a5
5
> 75l
2 69
55 4 i g £ i H H H
Wit bbb Ao ‘imm P Byt e LB, A g gt A e bl i o g ot o S g T i b
45 . j a1 H H H
-
2 .46 ’ 6. 3HH=/ 563
Frequency (GHz)
Farge (521 HEAE Fafffite Detifvg Iy Semrp Fla WoapsiMede  Pesilion | Fenge (oMo FEWUR  Rel/Attn  Debiig lyp Swsep Fis PowpeMods  Pesition
Meter Corrected Average ) . ) ) )
Marker Frequency Reading pet 3117(001687 Path_2_10d o Corr () Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) dBov) 24)_150619 8 (dBav/m) (dBoV/m) (d8) (dBuv/m) (d8) (Degs) (em)
1 *2.484 40.36 Pk 318 -19.4 0 52.76 - - 74 -21.24 19 340 v
2 *2.484 41.49 Pk 318 -19.4 0 53.89 - - 74 -20.11 19 340 v
3 *2.484 31.94 RMS 318 -19.4 2.06 46.4 54 7.6 - 19 340 v
4 *2.484 31.8 RMS 318 -19.4 2.06 46.26 54 -7.74 - - 19 340 v

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

RMS - RMS detection
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DATE: JUL 09, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| gUL_SUMON Lab Chomber_| 24 Jun 2B15  14:21:43
- Radiated Emissions 3-Meters
Praject Nuwmber:ISKZ21157
186| Client: Samezung
Config:EUT / adupter / earphone
Modse: BLE_HERM_2482
=T i i | Tested by:Steven Kim
|- eerreeeemme oo e R e £ et e et et
: 79
g
[
5
2 B
I
:‘; SH|
2
48 i
3[:‘ .................
28
- - - - " T8 - - '|-S
Frequency (GHz)
[ Fange o) ARV Reffiin ety T e Pia Waps/Mod=  Faaition flge (G RV Aci/ftin  Detiie fup Suzcp Fra Hwpotode  Position
| gUL_SUMON Lab Chomber_| 24 Jun 2815 14:21:43
- Radiated Emissions 3-Meters
Praject Nuwmber:ISKZ21157
186| |Client: Samzung
Config:EUT / adupter / earphone
Modse: BLE_HERM_2482
=T i i | Tested by:Steven Kim
|- eerreeeemme oo e e b £ e bt ettt et
[
b
L
> BE|
G
3 s
E]
B o it OO OUS USSR OSNOOs SUUOTUSNUOOOUSL SOSNUOOSOOOOTN: SOUOUO: SO et 1.5 i T ]
- - (=}
2 o :
et
38|
28
- - - - " 16 - - '|-S
Frequency (GHz)
Range () REWVR Ref/Pitn Detifvg Tuyp Seeep Pts FupsMode  Position Ronge (GHz) FELVEY Red/Pttn Det/Fvg Tup Sweep Pts ¥wpsMode  Pomition

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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LOW CHANNEL DATA

TRACE MARKERS
Frequency Meter 3117(001687 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height )
Marker (GH2) Reading Det 24) 150619 Path_3 DC Corr (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) (dBuV/m)
1 *4.804 25.98 PK 339 -25.3 0 34.58 - - 74 -39.42 0-360 200 H
3 7.206 24.46 PK 35.8 -23 0 37.26 - - - - 0-360 200 H
5 9.608 20.55 PK 36.9 -19.1 0 38.35 - - 0-360 200 H
2 *4.804 26.05 PK 339 -25.3 0 34.65 - - 74 -39.35 0-360 200 Vv
4 7.206 24 PK 35.8 -23 0 36.8 - - - - 0-360 200 \
6 9.608 21.17 PK 36.9 -19.1 0 38.97 - - - - 0-360 200 \

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

PK — Peak detector
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MID CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 24 Jun 2815 15:84:42

118,
Radiated Emissions 3-Meters
Praject Nuwmber:ISKZ21157

186| H T H |Client: Samzung

i i i Config:EUT / adopter / marphone
Mode: BLE_HERM_244B

=T i i | Tested by:Steven Kim
21| SO OOSOssOOPOT0 SEOOS OO oSS NSO oOo o OUssOOUOo T UOssOss Ut HOTTUUOss sSSP S UOsS OSSR SOTUUOTR OO SOTUOTUUOOE SONOR OUUOUON: SOOI SOOI OOt |
: 79
Q
N
‘©
£ bBE
I
3 58
2

48

T TR S

26

Frequency (GHz)

[ Range (1) REWVR Ref/Pitn Detifvg Tup Seeep Pts FupsMode  Position T Ronge (GHz) RELVEY Red/Pttn Detvg Typ Sesep Pts #oapaMode  Pomition

MID CHANNEL VERTICAL

1I”UL SUWON Lab Chomber | 24 Jun 2B15 15:84:42
5
Radiated Emissions 3-Meters
Praject Nuwmber:ISKZ21157
186| H T H |Client: Samzung
i i i Config:EUT / adopter / marphone
; Made : ELE_HERM_244B
=T i i | Tested by:Steven Kim
1. O SO O OO SO SO SV SR NN S SO
o 78
b
L]
= LIE"
E
3 s
2
£ (e e e H - ER— RN e S I R VT cin RO |
; ] ; 2 ; e, e
S b i i
| OGSO UUOOSSSIOIUUNUUUUS: JUSSUUROUOUUUCOUUOOTSUUUUURUUIO SOSOIUUNUCUHUIOSUORUL SUUOUOSURORSUUUUUNE SUOSOSSUURUSUURY. SOUUROUSURS. SORUUCUUSES SUUSUUUUD: SUSIUTS: NSO OUS OSSOSO SORURRUORS |
26
- - - - - e — s
Frequency (GHz)
Fange GEfz) RV Fef/fitn  Detivg fup Secp Fia FwpaMode  Position | Amge (o FEWVE  Aei/fien  Detivg fyp Susep Fra Fapetode  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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MID CHANNEL DATA

TRACE MARKERS
Meter Corrected L N - N . .
Marker Frequency Reading Det 3117(001687 path 3 DC Corr (dB) Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuV) 24)_150619 = (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)

1 *4.881 26.06 PK 33.9 -25.2 0 34.76 - - 74 -39.24 0-360 200 H

3 *7.32 235 PK 359 -22.5 0 36.9 - - 74 -37.1 0-360 200 H

5 9.76 20.16 PK 37 -19.3 0 37.86 - - - - 0-360 200 H

2 *4.881 26.06 PK 33.9 -25.2 0 34.76 - - 74 -39.24 0-360 200 \

4 *7.32 23.86 PK 35.9 -22.5 0 37.26 - - 74 -36.74 0-360 200 \

6 9.76 20.67 PK 37 -19.3 0 38.37 - - - - 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak detector
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

HIGH CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 24 Jun 2815 15:45:58

118,
Radiated Emissions 3-Meters
Praject Nuwmber:ISKZ21157

186| H T H |Client: Samzung

i i i Config:EUT / adopter / marphone
Mode: BLE_HERM_2480

9| i ; | Tested by:Steven Kim
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28|

Frequency (GHz)

[ Range (1) REWVR Ref/Pitn Detifvg Tup Seeep Pts FupsMode  Position T Ronge (GHz) RELVEY Red/Fttn Detvg Typ Swsep

Pts ¥wpsMode  Pomition

MID CHANNEL VERTICAL

'II”UL SUWON Lab Chomber | 24 Jun 2815 15:45:58
5
Radiated Emissions 3-Meters
Praject Nuwmber:ISKZ21157
186| H T H |Client: Samzung
i i i Config:EUT / adopter / marphone
; Mods: ELE_HERM_2488
=T i i | Tested by:Steven Kim
BB cereeemmeeeemsee oo et £ e e et £ £ €A £ ettt £ et neeceneree]
o 78
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28
- - - - 1 - 18
Frequency (GHz)
Fange () AR Ref/ettn  Oetifvg T S Pis Wapsode  Fosition | Honge (D FUAR  Rel/Atin Dot/ Tup Seep Pts Fpstode  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: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

MID CHANNEL DATA

TRACE MARKERS
Meter Corrected — ) — ) ) _
Marker Frequency Reading vet 3117(001687 path.3 bC Corr (dB) Reading Avg Limit Margin Peak Limit Margin Azimuth Height olarty
(GHz) (dBuv) 24)_150619 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *4.96 25.06 PK 33.9 -25 0 33.96 - - 74 -40.04 0-360 200 H
3 *7.442 24.56 PK 36 -22.1 0 38.46 - - 74 -35.54 0-360 200 H
5 9.919 19.87 PK 37.1 -19 0 37.97 - - 0-360 200 H
2 *4.96 25.84 PK 33.9 -25 0 34.74 - - 74 -39.26 0-360 200 \
4 *7.44 23.63 PK 36 -22.1 0 37.53 - - 74 -36.47 0-360 200 \
6 9.92 20.94 PK 37.1 -19 0 39.04 - - - - 0-360 200 \

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

PK — PK detector
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REPORT NO: 15K21157-E3
FCC ID: ASLSMN9200

DATE: JUL 09, 2015

11.3.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

a5 UL SUWON Lab Chomber | 24 ) 2815 | 45
Meter
B85
, dopte morphone
T _BLE
75 | Tested by:Steven Kim
65|
FE o
it
5
I
s
@
36 - - B T80e
y (MHz)
Fange (PR REU/VA Fef B fionge (FHz! FEWVR  Aei/fttn  Deiihg fup  Seeep Fts fopsMode  Fositi
1: 320 2% 6B/ | 3:200- 000 TeRi-EdB)N WIE FEAUVL:Fw-liden  Jleaec B M £
a5 UL SUWON Lab Chomber | 24 ) 2815 | 45
Meter
B85
r / marphcne
75| | Tested by:Steven Kin
65|
a =5
3 55 o
o
o
@
25 ]
2 3
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Frequency (MHz)
Fange (FH) eV Fefifttn  Oetifwg Ty Seeep Fis Fupaifodz  Poaitl fionge (R RV Rel/fitn | Detig fup | Gemep Prs FapsMode  Position

Page 37 of 47

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823,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: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

BELOW 1 GHz TABLE
TRACE MARKERS
Frequency | ol VULB9163- corrected | ooy Limit Margin | Azimuth | Height ,
Marker (MHz) Reading Det 719 Below_1G Reading (dBuv/m) (d) (Degs) (cm) Polarity
(dBuv) (dBuv/m)
1 39.18 35.09 Pk 12.4 -30.8 16.69 40 -23.31 0-360 401 H
2 98.255 34.67 Pk 11.2 -30.6 15.27 43,52 -28.25 0-360 300 H
3 40.37 40.06 Pk 12.8 -30.8 22.06 40 -17.94 0-360 101 Vv
4 48.87 34.5 Pk 14.1 -30.7 17.9 40 -22.1 0-360 201 Vv
5 *74.2 36.85 Pk 8.6 -30.6 14.85 40 -25.15 0-360 201 Vv
6 446.6 32.01 Pk 15.5 -29.6 17.91 46.02 -28.11 0-360 200 Vv

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

Pk - Peak detector
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12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(Juasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 () 50

Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.10 - 2009
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RESULTS

6 WORST EMISSIONS

LINE 1 PLOT

.leLlL SUWON Lok AC Shield Room 28 Jun 2815  BS:23:16

186, . .
Conducted RFI Uoltage

ag|

/ Earphone

Bay

ot
P

5 & ] =] i1
1 o o) )
a8
a "
& o
IR e -
A El. E
] a 18 ’
| { I ] 4 12
2@} : i | L { fodidedly b L SR U AP — : : FESS S o |
] 7 I M iy ’\a_x“‘.‘ o
M
18} H & H R o
= H H £ H —_— £ £ £ H £ = H =t
Frequency (MHz)
Fange (FHz) Tet 7] U feg Typ Surp Fia  Fouputode  Lobel [ e () Tt ER Bl A Ty Guner Fis  Bapaifod  Lobal
BC_Line BLE.DAT = Rev 9.5 29 0Oct 2B14

LINE 1 RESULTS
Phase L1 .15 - 30MHz

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)
(dBuV) cord_L1 (dBuVv) QP AV
1 .276 33.24 Pk 9.8 0 43.04 60.94 -17.9 - -
2 .276 20.06 Av 9.8 0 29.86 - - 50.94 -21.08
3 .4065 29.81 Pk 10.1 0 39.91 57.72 -17.81 - -
4 411 18.26 Av 10.1 0 28.36 - - 47.63 -19.27
5 .5775 33.76 Pk 10.1 0 43.86 56 -12.14 - -
6 .5595 16.94 Av 10.1 0 27.04 - - 46 -18.96
7 .6765 39.11 Pk 10.1 0 49.21 56 -6.79 - -
8 .681 25.25 Av 10.1 0 35.35 - - 46 -10.65
9 1.239 31.37 Pk 9.8 1 41.27 56 -14.73 - -
10 1.2255 14.52 Av 9.8 1 24.42 - - 46 -21.58
11 20.8275 29.08 Pk 104 2 39.68 60 -20.32 - -
12 20.7735 10.95 Av 10.4 2 21.55 - - 50 -28.45

Pk - Peak detector

Av - Average detection
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'|UULIL SUWON Lob AC Shield Room 28 Jun 2815 BS:23:16
Conducted FFI Uoltoage
Project No:ISK21157
gn! Client Nome:Sonzung
Config:EUT / / Earphons
Mode :AC_L ine _BLE
Ba| H i Test by:Steven Kim
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WC_Line BLE.DAT Rev 9.5 29 Oct 2814

LINE 2 RESULTS

Phase N .15 - 30MHz

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 (dBuV) Qp AV
13 .2715 37.33 Pk 9.8 0 47.13 61.07 -13.94 - -
14 .276 19.85 Av 9.8 0 29.65 - - 50.94 -21.29
15 42 35.66 Pk 10.1 0 45.76 57.45 -11.69 - -
16 .4155 16.87 Av 10.1 0 26.97 - - 47.54 -20.57
17 .573 35.82 Pk 10.1 0 45.92 56 -10.08 - -
18 .5685 16.75 Av 10.1 0 26.85 - - 46 -19.15
19 .672 40.52 Pk 10 0 50.52 56 -5.48 - -
20 .681 24.84 Av 10 0 34.84 - - 46 -11.16
21 1.212 33.1 Pk 9.8 1 43 56 -13 - -
22 1.212 12.64 Av 9.8 1 22.54 - - 46 -23.46
23 20.868 33.02 Pk 10.6 2 43.82 60 -16.18 - -
24 20.8815 17.27 Av 10.6 2 28.07 - - 50 -21.93

Pk - Peak detector

Av - Average detection
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