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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-G889A

SERIAL NUMBER: R38M109WB4F (RADIATED);

R38KCO03K3LM (CONDUCTED)

DATE TESTED: MAR 08, 2019 - MAR 15, 2019

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:
o L

N L L\
SungGil Park HyunSik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 15.247 Meas Guidance v05r01.
ANSI C63.10-2013.

PwbhE

3. FACILITIES AND ACCREDITATION

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

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

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.orq/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

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

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

Uncertainty figures are valid to a confidence level of 95%.
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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:

Frequency Range Mode Power Output Power Output Power

[MHz] Mode [dBm] [mW]
Peak 7.319 5.39

1Mbps
Average 6.971 4.98

2402~ 2480

Peak 9.430 8.77

2Mbps
Average 8.719 7.45

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -3.94 dBi.
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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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Note : All radiated and power line conducted tests were performed connected with earphone
and charger for evaluation of worst case mode.

Power verification

The Output Power of all data rate are all investigated, the 1Mbps(37 pkt) and 2Mbps(37 pkt)
power is the worst case for symbol rate. All tests were performed in these two modes.

Symbol Rate| Mode Frequency | conducted |gunpol Rate|  Mode Frequency | Conducted
Burst Avg Burst Avg
[Ms/s] [MHz] [dBm] [Ms/s] [MHz] [dBm]
2402 5.903 2402 7.641
1Mbps 2Mbps
2440 6.920 2440 8.719
(37 pkt) (37 pkt)
1 2480 6.971 2 2480 8.713
2402 5.911 2402 7.616
'Mbps 2440 6.904 2Mbps 2440 8.667
(255 pkt) i (255 pkt) i
2480 6.965 2480 8.653
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DATE: APR 26, 2019

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA300 R37KACBOKE3SE3 N/A
Data Cable SAMSUNG EP-DN930CWE N/A N/A
Earphone SAMSUNG GH59-15097A N/A N/A

/O CABLE

DC Power C Type Shielded 1.2m N/A
2 Audio 2 Mini-Jack Unshielded 1.6m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable BLE mode.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAPTER

RECEIVER

MAIN POWER SOURCE
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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 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-09-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-06-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-06-19
Average Power Sensor Agilent / HP U2000 MY54270007 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-26-19
LISN R&S ENV-216 101837 08-09-19
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software uL UL EMC Ver 9.5
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7. REFERENCE MEASUREMENT RESULTS

7.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS
None: for reporting purposes only.
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 1M 0.377 0.625 0.604 60.4% 2.19 2.650
BLE 2M 0.193 0.625 0.309 30.9% 5.11 5.184
—E 1Mbps
Il;&m div__Ref 20.00 dBm
{ 0
Center 2440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz ms (20001 pts)
I?iﬂ;l—smﬁ FUNCTION WIDTH UE .
SRR T
;
2Mbps

Keysight Spectrum Anslyze - SweptSA_
RL F

BAvg Type: RMS

PHO- Fast ~»- Trig: RF Burst
IFGain:Low Anten: 30 dB
1048y Ref 20,00 dBm
Log {}
¢
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
7 1 - N S N AR N1 FUNCTON VALUE -
1 625.7 us 8.54 dBm
2 1929 us (A) .76 dB
| g 625.0us (A) -0.07dB
5
6
7
8
9
0
1

B
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LIMITS

99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to >= 3 times the RBW.

The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
- 1Mbps
o .
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2 402 1.050
Mid 2 440 1.051
High 2 480 1.053
Worst 1.053
- 2Mbps
o .
Channel |  Frequency 99% Bandwidth
[MHZz] [MHZz]
Low 2 402 2.026
Mid 2 440 2.027
High 2 480 2008
Worst 2.027
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99% BANDWIDTH PLOTS

- 1IMbps

Wﬁ!mmmmmm-&wﬁ =
RL [ 500 C ENSEINT] ALIGN AUTQ 02:36:34 PMMar 11, 2019
Center Freq: 2.402000000 GHz Radio Std: None
s Trig: FreeRun
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
Low Ch.
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 4.05 dBm
1.0504 MHz
Transmit Freq Error 11.755 kHz OBW Power 99.00 %
x dB Bandwidth 634.0 kHz x dB -6.00 dB
Keysight Spectrum Analyzer - Occupied BW =
RL [ 500 C Of ENSEINT] ALIGN AUTQ D2:38:47 PMMar 11,2019
Center Freq: 2.440000000 GHz Radio Std: None
s Trig: FreeRun
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
‘ i
Middle Ch.
|
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 5.11 dBm
1.0514 MHz
Transmit Freq Error 12.370 kHz OBW Power 99.00 %
x dB Bandwidth 634.3 kHz x dB -6.00 dB
Keysight Spectrum Analyzer - Cccupied BW =
RL | W E DC_| CORAE ENSE.INT] ALIGN AUTO 02:38:55 PM Mar 11,2019
Center Freq: 2.480000000 GHz Radio Std: None
<+~ Trig: FreeRun
HFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
High Ch.
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 5.21 dBm
1.0527 MHz
Transmit Freq Error 7.543 kHz OBW Power 99.00 %
x dB Bandwidth 653.1 kHz x dB -6.00 dB
s« sTatus
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- 2Mbps

Keysight Spectrum Analyzes - Occupied I e
RL [ 2 ENSEINT] ALIGN AUTO 02:39:26 PMMar 11, 2019
Center Freq: 2.402000000 GHz Radio Std: None
s Trig: FreeRun
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Low Ch.
| | ‘ |
Center 2.402 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 2.61 dBm
2.0263 MHz
Transmit Freq Error 20.488 kHz OBW Power 99.00 %
x dB Bandwidth 1.161 MHz x dB -6.00 dB
hisc sTatus
Keysight Spectrum Analyzer - Occupied BW. =
RL | W E oC | ENSE.INT] ALIGN AUTO 02:36:38 PM Mar 11,2019
Center Freq: 2.440000000 GHz Radio Std: None
<+~ Trig: FreeRun
HFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Middle Ch. |
Al i LI
Center 2.44 GHz P
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 3.45 dBm
2.0272 MHz
Transmit Freq Error 27.009 kHz OBW Power 99.00 %
x dB Bandwidth 1.216 MHz x dB -6.00 dB
hisc sTatus
Keysight Spectrum Analyzer - Occupied BW. =
RL | W E oC | ENSE.INT] ALIGN AUTO 02:35:49 PM Mar 11,2019
Center Freq: 2.480000000 GHz Radio Std: None
<+~ Trig: FreeRun
HFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
High Ch. '
l
Ll L | LALLM LU e
Center 2.48 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 3.23 dBm
2.0076 MHz
Transmit Freq Error 17.272 kHz OBW Power 99.00 %
x dB Bandwidth 1.247 MHz x dB -6.00 dB
hisG sTatus
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v05, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r01, Section 8.3.2.3

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r01, Section 8.4.

Out-of-band Emissions (Conducted) : KDB 558074 D01 v05r01, Section 8.5.

Out-of-band Emissions in Non-restricted Bands: KDB 558074 D01 v05r01, Section 8.5.

Out-of-band Emissions in Restricted Bands : KDB 558074 D01 v05r01, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
1(2)%3)7 Occupied Band width (6dB) >500KHz Pass
2.1051, Bar?d Edge / Conducted Spurious -20dBe Pass
15.247 (d) |Emission
15247 Conducted
' TX conducted output power <30dBm Pass
(b)(3)
15.247 (e) |PSD <8dBm Pass
AC Power Line conducted . Power Line
15.207 (a) emissions Section 10 conducted Pass
15.205, . . . .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
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10. ANTENNA PORT TEST RESULTS

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to section 11.8 in ANSI C63.10(2013): The transmitter output is connected to a
spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max
hold.

RESULTS
- 1Mbps
Frequency 6 dB Bandwidth | Minumun Limit
Channel
[MHz] [kHz] [kHz]
Low 2402 717.48 500.00
Mid 2 440 716.91 500.00
High 2480 718.74 500.00
Worst 716.91 500.00
- 2Mbps
Frequency 6 dB Bandwidth | Minumun Limit
Channel
[MHZz] [kHz] [kHz]
Low 2402 1238.75 500.00
Mid 2440 1232.75 500.00
High 2 480 1243.25 500.00
Worst 1232.75 500.00
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

6 dB BANDWIDTH PLOTS

- 1IMbps

Keysight Spectrum Analyzer - Swept SA = ==
RL [ R 50Q O IRF NSE:INT| ALIGN AUTO 02:36:48 PMMar 11,2019
#Avg Type: RMS TRACE] S 6
PNG: Wide ~+- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
e 2
10 dBidiv. - Ref 20.00 dBm
Log
-6.00 dB
717,484 kHz
Low Ch.
Center 2.4020000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
Keysight Spectrum Analyzer - Swept SA
RL [ R 50Q O NSE:INT| ALIGN AUTO
#Avg Type: RMS
PNG: Wide ~+- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
-
10 dBidiv. - Ref 20.00 dBm
Log
-6.00/dB
. .8
716,912 kHz
Middle Ch.
Center 2.4400000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
Keysight Spectrum Analyzes - Swept SA
- - - ] ) #Avg Type: RMS
PNO:Wide ~+- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
.
10 dB/div.  Ref 20.00 dBm
Log
-6.00 dB
- .5
7TA8.730 kHz
High Ch.
Center 2.4800000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
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- 2Mbps

Low Ch.

Keysight Spectrum Analyzes - Swept 54
RL [ & 50Q 0

Middle Ch.

PNO: Wide

s Trig: FreeRun

ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 1001100

=[]

High Ch.

MsG

IFGain:Low Atten: 30 dB
AMKr
10 dB/div. - Ref 20.00 dBm
Log
g—
¢ 4
Center 2,402000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
hisc lsTarus
Keysight Spectrum Analyzer - Swept SA
AL 7 E ; NSEINT ALIGN AUTO
- ) #Avg Type: RMS
PNG:Wide —»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
AMKr
10 dB/div. - Ref 20.00 dBm
Log
i
B I
0 ¢
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
hisc lsTarus
Keysight Spectrum Analyzer - Swept SA
AL 7 E ; NSEINT ALIGN AUTO
- ) #Avg Type: RMS
PNG:Wide —»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
AMKr
10 dB/div. - Ref 20.00 dBm
Log
¢
A
0 ¢
Center 2.480000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

sTATUS
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10.2.

LIMITS

OUTPUT POWER

FCC §15.247 (b)

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

TEST PROCEDURE

Peak power is measured using ANSI C63.10(2013) under section 11.9.1.1 utilizing spectrum

analyzer.
RESULTS
- IMbps
Channel Frequency Peak Power Limit Margin
[MHZ] [dBm] [dBm] [dB]
Low 2402 6.269 30.000 -23.731
Mid 2440 7.259 30.000 -22.741
High 2 480 7.319 30.000 -22.681
Worst 7.319 30.000 -22.681
- 2Mbps
Channel Frequency Peak Power Limit Margin
[MHZ] [dBm] [dBm] [dB]
Low 2402 8.418 30.000 -21.582
Mid 2 440 9.443 30.000 -20.557
High 2480 9.310 30.000 -20.690
Worst 9.443 30.000 -20.557
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OUTPUT POWER PLOTS
- 1Mbps

BN Keysight Spectrum Analyzer - Swept SA =
RL RF [S50@ DC | CORREC | [ SENSE:INT] [ ALIGNAUTO | 05:02:00 PM Dec 17, 2018
‘ #Avg Type: RMS TRACE 3456
PNOTust —» Trig: FreeRun AvglHold: 100/100 TYPE | M
IFGain:Low Atten: 30 dB DET|
Mkr1 2.402 181 0 GHZ
19 gidiv__Ref 20.00 dBm 6.269 dBm
100 'y
v
0.0
-10a
Low Ch
300
00
500
600
700
Center 2.402000 GHz Span 10.00 MHz
|#Res BW 3.0 MHz #VBW $0 MHz Sweep 1.333 ms (20001 pts;
usa STATUS|
e
BN Keysight Spectrum Analyzer - Swept SA =R
RL RF [50@ DC | CORREC | [ SENSE:INT] ALIGN AUTO 05:02:38 PM Dec 17, 2018
| #Avg Type: RMS TRACE[L 03 45 6
PNO-Fast —» Trig: FreeRun AvgiHold: 1001100 TYPE| M
IFGain:Low Atten: 30 dB oET|P NN N
58 5 GHZ

10 dBidiv
Log

Ref 20.00 dBm

Mkr1 2.440 1
7.259 dBm|

<

1.0

Middle Ch.

Center 2.440000 GHz

Span 10.00 MHz,

|#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts;
usa STATUS|
—
BB Keysight Spectrum Analyzer - Swept SA (=R
RL RF [50@ DC | CORREC | [ SENSE:INT] ALIGN AUTO 05:03:06 PM Dec 17, 2018
| #Avg Type: RMS TRACE[L 0345 6
PNO-Fast —» Trig: FreeRun AvglHold: 100/100 T M
IFGain:Low Atten: 30 dB DET|
Mkr1 2.479 780 5 GHZ
19 geisiv_Ref 20.00 dBm 7.319 dBm
100 é
0.0
-100
High Ch 7 <
ig :
-300
00
500
600
700
Center 2.480000 GHz Span 10.00 MHz
|#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts;

Jise

STATUS
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- 2Mbps

[N

E Rt Spesir Areecr SWepToR
AL

ALIGNAUTO ]

|#Res BW 3.0 MHz

[ [s0@ oc | comec | [ senseant] T 05:07:30 PH Dec 17, 2018
[ ] #Avg Type: RMS TRACE[1[23 256
PNO:Fast —+— Trig: FreeRun Avg[Hold: 100/100 TYPE[M A
IFGain:Low Atten: 30 dB DET|P N
Mkr1 2.402 164 0 GHZ
10cEidiv__Ref 20.00 dBm 8.418 dBm)
od
100 é
0.00
-100
-200
Low Ch.
-300
-400
-50.0
-B0.0
700
Center 2.402000 GHz Span 10.00 MHz
|#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts;
EG sTaTus,
E T o | el
RL | RE [500 DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:08:08 PMDec 17, 2018
[ ] #Avg Type: RMS TRACE[1 0356
PNO:Fast —+— Trig: FreeRun Avg[Hold: 1001100 TYPE| My
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.440 203 0 GHZ
10 cmidiv__Ref 20.00 dBm 9.443 dBm)
od
100 6
0.00
-100
. -200
Middle Ch.
-300
-400
-50.0
-B0.0
700
Center 2.440000 GHz Span 10.00 MHz
|#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts;
|EG sTaTus,
E gt Spectrum Anshyeer Swe =lo =)
RL | RE [500 DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:08:34 PMDec 17, 2018
[ ] #Avg Type: RMS TRACE[1[ 23256
PNO:Fast —+— Trig: FreeRun Avg[Hold: 1001100 TYPE| My
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.479 759 5 GHZ
(0 cEidiy__Ref 20.00 dBm 9.310 dBm)
od
100 6
0.00
-100
- -200
High Ch.
-300
-40.0
-50.0
-B0.0
700
Center 2.480000 GHz Span 10.00 MHz
#VBW 50 MHz Sweep 1.333 ms (20001 pts;

use

STATUS
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10.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss was entered as an offset in the power meter to allow for
direct reading of power. The duty factor already has been added.

- 1Mbps
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2 402 5.903 3.893
Middle 2 440 6.920 4.921
High 2 480 6.971 4.979
- 2Mbps
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.641 5.808
Middle 2440 8.719 7.446
High 2480 8.713 7.435
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10.4. PSD

LIMITS

FCC 8§815.247

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

TEST PROCEDURE

Power Spectral Density was performed utilizing the ANSI C63.10 section 11.10.2 (Method

PKPSD).
RESULTS
- 1IMbps
Channel Frequency PSD Limit Margin
[MHz] [dBm/3kHz] [dBm/3kHz] [dB]
Low 2402 -9.31 8.00 -17.31
Mid 2440 -8.41 8.00 -16.41
High 2480 -8.25 8.00 -16.25
- 2Mbps
Channel Frequency PSD Limit Margin
[MHz] [dBm/3kHz] [dBm/3kHz] [dB]
Low 2402 -9.81 8.00 -17.81
Mid 2440 -8.74 8.00 -16.74
High 2480 -8.83 8.00 -16.83
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POWER SPECTRAL DENSITY PLOTS
- 1IMbps

Keyight Spectum Analyzer - Swept 54 o
RL i 500 DC | CORRE SENSE:INT ALIGH AT 02:42:04 PM MBI 11, 2019

#Avg Type: RMS
BHG: Wide —+- Trig: FreeRun AvglHold: 100100
IFGain:Low #Aen: 20 dB

Mkr1 2.401 9
0deiciv Ref 10.00 dBm -

Low Ch.

Center 2.4020000 GHz Span 1.576 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
usc sTATUS|
lyzer - Swept SA
RL F s DC | CoRRE SENSE.INT ALIGN AUTO
#Avg Type: RMS
BNO. Wide ~»- Trig: FreeRun Avg|Held: 1001100
1FGain:Low #Atten: 20 4B

0diidiv - Ref 10.00 dBm
Log

Middle Ch.

‘Center 2.4400000 GHz Span 1.577 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
s sTaTUS
lyer - Swvept SA o |
RL F 500 DC | CORRE SENSEINT ALIGN ALTO 02:43:05 P Mar 11, 2018
#Avg Type: RMS. TRACE] S
BNO Wido ~»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 20 dB
Mkr1 2.479 9 GHz
0deidly  Ref 10.00 dBm -8.245 dBm
Log

High Ch.

‘Center 2.4800000 GHz Span 1.579 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
s sTATUS
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FCC ID: ASLSMG889A

- 2Mbps

Keysight Spectrum Anolyzer - Swept S
AL F 500 DC | CORRE SENSE-INT ALIGH AUTO

#Avg Type: RMS
AvglHold: 100100

BN Wido -+~ Trig: Free Run
IFGain:Low #Atten: 20 dB

Mkr1 2.401

0diidiv - Ref 10.00 dBm
Log

Low Ch.

‘Center 2.402000 GHz Span 3.040 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 97.33 ms (20001 pts)
usa sTaTUS
Keysight Spectum Analyzer - Sept S& -3
RL | W o 0C [ comec | SENSEAINT] [ aganamo [ 02:44:08 P Mar 11,2019
#Avg Type: RMS TRACE]T > 3256

AvglHold: 1001100

BNO: Wide —+- Trig: FreeRun
IFGain:Low #Arten: 20 dB

Mkr1 2.439
0deidiv - Ref 10.00 dBm )
Log

Middle Ch.

Center 2.440000 GHz Span 3.041 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 97.33 ms (20001 pts)

s STATUS

Keyuight Spectrum Anslyzss - Swept A = = =
"L R o DC | commr SENSEAINT ALIGN AUTO
#Avg Type: RMS

BNG-Wide —+- Trig: FreeRun AvglHold: 1001100
IFGain:Low #Aten: 20 dB
Mkr1 2.479
0 dBldl Ref 10.00 dBm
Log
High Ch.
Center 2.480000 GHz Span 3.011 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 96.00 ms (20001 pts)

s
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10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL (1Mbps)

B Keysight Spectrum Analyzer - Swept SA \illi/\ﬂ- ]
RL | RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:46:48 PMMar 11, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —w»— Trig: Free Run Avg|Hold: 100100 TYPE|MRARARAA
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.399 994 5§ GHz
[0 geidiv_Ref 20.00 dBm -49.564 dBm
100
0.00
-10.0
-13.51 dBm|
Low Ch. 200
BandEdge o
-40.0
-50.0 0
0.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
BB Keysight Spectrum Analyzer - Swept SA
RL | RF [s0Q Dbc [ correCc | [ sense:anT| ALIGN AUTO | 03:08:45 PMMar 11, 2019
r #Avg Type: RMS TRACE]
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥FARAAAY
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.300 2 GHz
10geseiu__Ref 20.00 dBm -40.575 dBm
100
0.00
-10.0 e
200
-30.0
40,0 q
Low Ch. B ™ enuut AR Ay B B
S . -60.0
purious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
1 N f 2.401 7 GHz 5.469 dBm
N f 26.300 2 GHz -40.575 dBm
3
4
5 H
6
7
8
9
10 T
11 =
4 [ ]l »
WSG STATUS
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SPURIOUS EMISSIONS, MID CHANNEL (1Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL RF [s0n DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 02:45:50 PMMar 11,2019
r #Avg Type: RMS TRACE] 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100/100 TYPE (MR
IFGain:Low #Atten: 30 dB DET|P
Mkr1 2.440 245 25 GHz
19gBidi_Ref 20.00 dBm 6.494 dBm
100 ‘
0.00
100
-13.51 ciBm)|
Middle Ch. 00
Reference .
-40.0
0.0
600
700
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0e DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:11:07 PMMar 11,2019
r #Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB
Mkr2 26.304 1 GHz
10 g Ref 20.00 dBm -39.530 dBm
100
0.00
-10.0 e
200
300
-40.0
Middle Ch. el RN R
. 600
Spurious s
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WkRIMODE[TRCscl] x| Y ] FUNCTION ] FUNCTION\ FUNCTION VALUE ol
1 N f 24401 GHz 6.236 dBm
N f 26.304 1 GHz -39.530 dBm
3
4
5 E
6
7
8
9
10 i
11 -
< m =0
IMSG STATUS
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SPURIOUS EMISSIONS, HIGH CHANNEL (1Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL | RF [s0n DC | CORREC | [ SENSE:INT] ALIGN AUTO | 02:47:36 PMMar 11,2019
#Avg Type: RMS TRACE 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100/100 TYPE (MR
IFGain:Low #Atten: 30 dB DET|P
Mkr1 2.483 969 0 GHz
19gBidi_Ref 20.00 dBm -49.637 dBm
100
0.00
100
-13.51 ciBm)|
High Ch. 200
BandEdge .
-40.0
0.0 ‘
600
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0e DC | CORREC | [ SENSE:INT] ALIGN AUTO | 03:13:17 PMMar 11,2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| MYAAAAMAA
IFGain:Low Atten: 30 dB DET|P
Mkr2 26.131 4 GHz
10 g Ref 20.00 dBm -40.403 dBm
100
0.00
-10.0 e
200
300
-40.0 0
ngh Ch_ =1 ]| =i = = S ST
. 600
Spurious s
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WkRIMODE[TRCscl] x| Y ] FUNCTION ] FUNCTION\ FUNCTION VALUE ol
1 N f 24798 GHz 6.605 dBm
N f 26.1314 GHz -40.403 dBm
3
4
5 E
6
7
8
9
10 M
11 -
< m =0
IMSG STATUS
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REPORT NO: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL (2Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL | RF [s0n DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 02:49:23 PMMar 11,2019
r #Avg Type: RMS TRACE] 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100/100 TYPE (MR
IFGain:Low #Atten: 30 dB DET|P
Mkr1 2.399 987 5 GHz
19gBidi_Ref 20.00 dBm -31.027 dBm
100
0.00
100 7T
Low Ch. 00
BandEdge . b §
-40.0
0.0 Ly -
600
700
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0e DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:15:48 PMMar 11,2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| MYAAAAMAA
IFGain:Low Atten: 30 dB DET|P
Mkr2 26.453 7 GHZ
10 gy Ref 20.00 dBm -40.221 dBm
100
0.00
-10.0 12,0548
200
300
-40.0
Low Ch. Bt A e I I
. 600
Spurious s
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WkRIMODE[TRCscl] x| Y ] FUNCTION ] FUNCTION\ FUNCTION VALUE ol
1 N f 24017 GHz 5.693 dBm
N f 26.453 7 GHz -40.221 dBm
3
4
5 E
6
7
8
9
10 i
11 -
< m =0
IMSG STATUS
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A
SPURIOUS EMISSIONS, MID CHANNEL (2Mbps)
B Keysight Spectrum Analyzer - Swept SA \illi/\ﬂ- ]
RL RF [s0Q DC | CORREC | [ SEWSE:INT] | ALIGN AUTO | 02:48:20 PMMar 11, 2019
r #Avg Type: RMS TRACE[1|2 3456
PNO: Wide —w»— Trig: Free Run Avg|Hold: 100100 TYPE|MRARARAA
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.439 991 00 GHz
(9 geidi_Ref 20.00 dBm 7.946 dBm
100 A
0.00
-10.0 PR i |
Middle Ch. 20
Reference . o,
-40.0
-50.0 |
-60.0
-70.0
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS
BE Keysight Spectrum Analyzer - Swept SA
RL | RF [5s0Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO 03:18:02 PMMar 11,2019
r #Avg Type: RMS TRACE] 56
PNO: Fast —»— Trig: Free Run Avg|Hold: 1001100 TYPE| MR
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.269 0 GHz
19 gBrdiv Ref 20.00 dBm -40.103 dBm
10,0
0.00
00 1205 08
-20.0
-30.0
-40.0 q
Middle Ch. B o D
S . -60.0
purious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
FUNCTION WIDTH U -
1 N f 2.439 4 GHz 5.817 dBm
N f 26.269 0 GHz -40.103 dBm
3
4
5 =
6
7
8
9
10 T
11 e
4 [ ]l »
IMSG STATUS
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

SPURIOUS EMISSIONS, HIGH CHANNEL (2Mbps)

B Keysight Spectrum Analyzer - Swept SA \illi/\ﬂ- ]
RL | RF [s0Q DC | CORREC | [ SEWSE:INT] | ALIGN AUTO | 02:50:36 PMMar 11, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —w»— Trig: Free Run Avg|Hold: 100100 TYPE|MRARARAA
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.486 339 0 GHz
(9 geidi_Ref 20.00 dBm -48.068 dBm
100
0.00
-10.0 |
High Ch.
BandEdge .
-40.0
-50.0 " !
-60.0
-70.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
BE Keysight Spectrum Analyzer - Swept SA
RL | RF [5s0Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:20:24 PMMar 11,2019
r #Avg Type: RMS TRACE] 56
PNO: Fast —»— Trig: Free Run Avg|Hold: 1001100 TYPE[MYAAFRAAAY
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.187 0 GHz
10geseiu__Ref 20.00 dBm -40.336 dBm
10,0
0.00
00 1205 08
-20.0
-30.0
-40.0 .
High Ch. B ™ot R Aty R
S . -60.0
purious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MREMODETAC[SC X | v | FUNCTON | FUNCTIonwioTH U -
1 N f 2.479 8 GHz 6.030 dBm
N f 26.187 0 GHz -40.336 dBm
3
4
5 =
6
7
8
9
10 T
11 e
4 (] | r
IMSG STATUS
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

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: For 1Mbps, DCF = 10log(1/0.604)=2.191 dB
(Spectrum Analyzer round it up to 2.19 dB) and for 2Mbps, DCF = 10log(1/0.309)=5.105 dB
(Spectrum Analyzer round it up to 5.11 dB)

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

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

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

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

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

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

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

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

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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REPORT NO: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

11.2.

11.2.1.

RESTRICTED BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

1 Mbps MODE

HORIZONTAL PEAK AND AVERAGE PLOT

y 5= UL SUWON Lob Chomber 2
2

8 Mar

26019 1717

Restricted Bondedge
FProject Number:4788768228

Client:Samsun

Mode :BLE_BE _H_2482
Tested by:45585

Config:EUT / AC Adpoter / Earphone

(dBul/m) Horizontal

P Ie— 4
2 4 3
35}
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (G2 FEU/UBY Ref/ALtn  Dsl/fvg Mods Susep Pts ¥oups/Mods Position | Renge (B2) EE] Ref/Riin  Det/Avg Mads ) Fiz 4oepeifiods  Fosition
1:2.21-2.415 1MC-6dB)/IM 12/5 PEAK/LogPur—Uideo  11Bmsec(futo) BBAT  HAXH 147 degs 4 1M(-6d 1" r Bvg (RM 1 147 degs 1
Mark Frequency Met D 3117_00168724 10dB[dB] DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHa) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 41.39 Pk 316 -20.8 0 52.19 - - 74 -21.81 147 179 H
2 2.365 43.6 Pk 31.6 -20.8 0 54.4 - - 74 -19.6 147 179 H
3 2.39 30.83 RMS 316 -20.8 2.19 43.82 54 -10.18 - - 147 179 H
4 2.341 31.61 RMS 315 -20.8 2.19 44.5 54 -9.5 147 179 H

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

Pk - Peak detector
RMS - RMS detection

Page 37 of 67

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: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

VERTICAL PEAK AND AVERAGE PLOT

12 UL SUWON Lab Chamber 2 8 Mor 2019 17:31:48
o€
Restricted Bondedge
- Praoject Number:4788768228
L Client: Somsun
9
Config:EUT / AC Adpoter / Earphone
Mode |BLE_BE U 2462
185 Tested by:45585
95|
2 [ [ SRS SN S0t 0 S S OO SO RSt S| S S SR
T
D =
= 75
E
> o S O SOt S SO SO SN SOUONRF SU SO
2 65
o
- Average Limit CdBuM md Zoed e
s \
ks ot ke bk B b b M e P 2 it Ll | TPART Wl ol
AU ettt eeeeeeees ettt ettt et 4 LSS
s-a
35}
2.3 16.5MHz/ 2.415
Frequenmcy (GHz)
Range (Grz) RBU7UEY Raf/Attn  Det/Avg Mode Susep Pte  ¥sups/Mode Position | Ronge (B2 REW/UBY Ref/Atin  Det/Avg Made Swetn Fls ¥oupe/Mode Fosition
Marke Frequency Met Det 3117_00168724 10dB([dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *2.39 409 Pk 316 -20.8 0 51.7 74 223 188 142 v
2 2.383 43.84 Pk 316 -20.8 0 54.64 - - 74 -19.36 188 142 v
3 239 30.85 RMS 316 -20.8 2.19 43.84 54 -10.16 - 188 142 v
4 2.387 31.46 RMS 316 -20.8 2.19 44.45 54 -9.55 188 142 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

8 Mor 2019 18:24:19

UL SULWDON Lok Chamber 2
25 T

Restricted Bandedge
= Project Mumber 4788768228
157 1 Client: Samsung
Config:EUT / AC Adpater / Earphane
Mode :BLE_BE H 2488
@5 Testsd by: 45585
fv‘l
951 il
1
_ I
] it ‘
t 85 i
] |
|
b s |
2 75 f
~ |
= = |
= F‘j .................. T s ST ST T T E SRS
3
% |
v I 1] Averege Limit tdBuu/m >
55 d
45 J 3 £
35
2.46 ' ' 18 3MHz/ 2.563
Frequency (GHz)
Range (GHz. FRUAUBM Ref/Attn  Det/fvg Hode Sueep Pts  $5ups/Mode Position Range (GHz) REW/UEM Ref/fitin  Det/livg Mode Sueep Pts  $Supe/Mode Position
1:2746-2.563 1M(-6dB) /N 12/5 PERK/LogPur V) ideo  11BsseciRuto) BABT  HRAXH 126 degs - L L] 4/ 1 Al Ay (R B P B JaTH |} e 14
Marker Frequency Meter Det 3117_00168724 10dB([dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 %2484 4036 Pk 319 206 0 52.16 - - 74 2184 126 147 H
2 2.554 1338 Pk 32 204 0 554 - 74 ‘186 126 147 H
3 2484 3082 RMS 319 206 219 4431 54 -9.69 E - 126 147 H
4 2.528 3153 RMS 32 205 2.19 45.22 54 8.78 126 147 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

VERTICAL PEAK AND AVERAGE PLOT

| 2 UL SULON Lab Chamber 2 8 Mar 2819 18:35:37
25 -
Restricted Bandedge
- Project Number:4788768228
115 1 i Bet s Samsung
Config:EUT / AC Adpater / Earphane
Mode :BLE_BE U 2480
185! Testsd by:45535
95
B BE e
T
0 =
- 75
E
3 _
2 65
@
| Avedbge Limit (dBUU/m
[ 1o T— | 9. § I
™ R J ! A1 AT ATOF [, 71 IR O (AR VPR B FIPIR: Y Y I PITY 3017 90T N1 ST e AR " e
u i o s ¥ i = .
45 e 3 4
o a
35
2.46 ' ) 1@, 3MHz7 ' ' 2.563
Frequency (GHz)
Farge (arz) FEAE Ral/Atin  Dst/Avg fods Swep Fls  Fops/Made  FosiLion | Range (6D REUUB Ref/Rtln  Det/vg Moe Sreep Fts  Fape/fode  Position
‘Marker Frequency Meter Det 3117_00168724 10dB[dB] 'DC Corr (dB) Corrected “Average Limit (dBuV/m) Margin ‘Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GHa) Reading Reading (@B) (@8) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 41.12 Pk 319 -20.6 0 52.42 - - 74 2158 192 151 v
2 *2.489 44.37 Pk 319 206 0 55.67 B - 74 1833 192 151 v
3 *2.484 30.84 RMS 319 -20.6 2.19 4433 54 -9.67 - - 192 151 v
4 2.503 3161 RMS 319 206 2.19 45.1 54 8.9 - - 192 151 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

HARMONICS AND SPURIOUS EM

ISSIONS

LOW CHANNEL HORIZONTAL

1'\“'UL SULON Lab Cheamber 2 8 Mar 2819 17:35:47
a
Radicted Emissions 3-Msters
Froject Number:4788768228
lea Client: Sameuny
Config:EUT / AC Adpater / Eorphone
Mode :BLE_HARM_2482
[=] | OS— Tested by: 45585
[15]
E
© T B
=
L
C
$ co
~ Avg Limit CdBul/m)
\E
S L] 7 | S {
i "
4HW
3@ ...................
24
f - - - - T — T8
Freguency (GHz)
Rarge () REUAIEY Ref/fittn Dot /fvg Fode Sueep Bt #5ups/Mode Fosition | Remge (GHz) REAVEU Ref/fitin  let/fvg Hode Sueep Ps  fups/Mede  Fosiiion
3 IMC-EdB)/ Bk 112/18 FERK/LogPur-lide  11Pmes(futo) EBB1 M SEhegs| 3:3-18 Mi-GB)/ B E7/ PEFKLogfur-Vides  Bnsec(futc) 16k M B3P
1'\“'UL SULON Lab Cheamber 2 8 Mar 2819 17:35:47
a
Radioted Emissions 3-Meters
Project Mumber :4788768228
I@B .................... Cliont: Samsun
Config:EUT / AC Adpater / Earphone
Mode : BLE_HARM_2402
9@ Tested by:45585
[15]
B 78
o
L
0
> Gﬁl
‘e Avg Limit CdBul/ml
>
E’ [ P ——
o
=]
4@, “ a
. -
S
38
28
f - - - - T — T8
Freguency (GHz)
Rarge (GHz ] REU/UEY Ref/fttn  Det/fve Mede Sueep Pts  #5ups/Mock  Fosition | Aange (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: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 * 4.808 28.45 PK 34 -28.1 0 34.35 - - 74 -39.65 0-360 250 H
3 7.207 26.93 PK 36.1 -25.4 0 37.63 - - 74 -36.37 0-360 150 H
5 9.614 24.51 PK 37 -21.8 0 39.71 - - 74 -34.29 0-360 150 H
2 4.807 27.67 PK 34 -28 0 33.67 - - 74 -40.33 0-360 150 \
4 7.21 26.33 PK 36.1 -25.3 0 37.13 - - 74 -36.87 0-360 250 \
6 9.614 24.58 PK 37 -21.8 0 39.78 - - 74 -34.22 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted emission
is less than average limit (54dBuVv/m).
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019

FCC ID: ASLSMG889A

MID CHANNEL HORIZONTAL

UL SUWON Lab Chamber 2 g8 Mar 2813 18:48:32

e - ——
Radiaoted Emissions 3-Meters

Project Number:4788768228

106 SR — N—

Client:Somsun
Config:EUT / AC Adpater / Earphone
Mode : BLE_HARM_2448
ap - Tested by 45585
80 e
o
t 78
o
N
L
9 @
- A Lim CdBul/m2
: -
R : fEC
3

Cdb
I
[x]

36
0
1 18 18
Frequency (GHz)
Range (2} RELB Ref/Attn  Det/Avg ode Suep Pts #apsfode Fosition | Range (GD) R/ U Ref/Rttn  DeLiAvg Fade Sueep s Sups/tod  Fosition
3 MC-535) 138 2118 PEAK/LcgPur—Video  Eimsec(huto) €081 WACH §-360degs 258 3:3-1 MC-bdB)/ Ik 8778 FEK/Logfur-Uidea  SBnsectfivto) 16k MOM B-360degs 158 of
| IULL SUWON Lab Chamber 2 8 Mar 28183 18:48:32
: Radiaoted Emissions 3-Meters
i i Project Number:4785768228
L Cl ient : Somsun
| Config:EUT / AC Adpater / Earphane
Hode:BLE_HARM_ 2448
I9m | Tested by:45585
5 0
8 7o
"
L
U
= =15]
- fvg Limit (dBul/m)
~
=
0 SRt NN AU SR
2 56
= |
L =3
L S 4 o
? fe
=T |
3@
0
1 18 18
Frequency (GHz)
Range (2} REUBU Ref/Attn  Det/Avg ode Suep Pts #apsfode Fosition | Ronge (GD) R/ U Ref/Rttn  DetiAvg Fade Sweep s Wups/tod  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: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 * 4.885 27.99 PK 34 -27.8 0 34.19 - - 74 -39.81 0-360 250 H
3 *7.311 27.97 PK 36.2 -25 0 39.17 - - 74 -34.83 0-360 150 H
5 9.752 24.1 PK 37.2 -21.4 0 39.9 - - 74 -34.1 0-360 250 H
2 4.881 28.9 PK 34 -27.9 0 35 - - 74 -39 0-360 250 \
4 *7.319 27.17 PK 36.2 -24.9 0 38.47 - - 74 -35.53 0-360 150 \
6 9.762 24.41 PK 37.2 -21.6 0 40.01 - - 74 -33.99 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted emission
is less than average limit (54dBuVv/m).
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REPORT NO: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

HIGH CHANNEL HORIZONTAL

| |@LL SUWON Lab Chamber 2 8 Mar 28183 18:0868:37
Radiaoted Emissions 3-Meters
Project Number:4788768228
L Cliznt :Somsun
Config EUT / AC Adpater / Earphone
Mode : BLE_HARM_2480
ap - Tested by 45585
5] OO SRS SRS S
o
T 78
]
"
5
2  &H
- Awv Lim (dBul/ma
&
S 5B -
@ Lot
S g M"""‘“‘W VVVVV
= e
36 :
0
1 18 18
Frequency (GHz)
Range (2} RELB Ref/Attn  Det/Avg ode Suep Pts #apsfode Fosition | Range (GD) R/ U Ref/Rttn  DeLiAvg Fade Sueep s Sups/tod  Fosition
3 MC-535) 138 2118 PEAK/LcgPur—Video  Eimsec(huto) €081 WACH §-360degs 258 3:3-1 MC-bdB)/ Ik 8778 FEK/Logfur-Uidea  SBnsectfivto) 16k MOM 8-360degs 258 of
HnU_ SUWON Lab Chamber 2 8 Mar 2819 1588 37
Radiated Emissions 3-Meters
Project Number: 4788768228
L2 Cl ient : Samsung
Config:EUT / AC Adpoter / Earphone
Mode BLE_HARM 2480
9g Tested by:45585
BE
B R,
"
L
i
=1t
= fvg Limit CdBul/m)
3
0| S SN SRR S R
2 S1|
T !
‘ 5
4 4 Y
g E a 9
= :
@ H
] SO s SO SRS
] OO OO0 OO OOOU SN OUOUUNE HOPUOUSSNNNEPO0 SUUSTOOOOOSROS SOUOOUNUEE SOOOUSNR: SOUSN: OUOOOONE OO
1 18 18
Frequercy (GHz)
Range (2} R Ref/Bitn  Det/Avg Fods =3 Fis  Fups/thde Position flange CGHiz) ROU/UBU Ref/Attn  Det/Avg Made Sweep Fis doups/fode  Fosilion |

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 45 of 67

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: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 311700168724 3GHz_HP(dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.96 279 PK 341 -27.1 0 349 - - 74 -39.1 0-360 250 H
3 *7.439 25.94 PK 36.2 -24 0 38.14 - - 74 -35.86 0-360 250 H
5 9.921 237 PK 37.4 -21 0 40.1 - - 74 -33.9 0-360 250 H
2 4.962 27.7 PK 34.1 -27 0 34.8 - - 74 -39.2 0-360 250 \
4 *7.443 26.28 PK 36.2 -24.1 0 38.38 - - 74 -35.62 0-360 250 \
6 9.923 23.13 PK 37.4 -20.9 0 39.63 - - 74 -34.37 0-360 150 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 (54dBuVv/m).
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

11.2.2. 2 Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

s 5= UL SUWON Lab Chamber 2 12 Mar 2819 18:44:43
25
Restricted Bandedge
e Project Number:4788768228
L Client:Samsung
Config:EUT / AC Adopter / Earphane
Mode :BLE_BE_H_24B2_2M
195 Tested by: 45585
95 i)
[ i
I/ ‘.‘
— I A
3 I
o8 i
o o
n Il
P [
2 75 fooond
I
n !
E
~ o I ’
=2 65 f
3
@
3 |
Average Eimit (dBul/m) 2 : [
55— .. o ; f i
- 4 3 | |
45 = :
35
2. 31 8. 5MHz/ 2.415
Frequency (GHz)
Range (GHz) REU/UBY Ref/Attn  Det/fvg Hode Sueep Pts  #5ups/Mode  Position Range (GHz) REW/UBY Ref/fitin  Det/livg Mode Sueep Pts  #5upe/Mode Position
1:2°31-2.415 1HC-6dB) /3N 12/5 PERK/LogPur V) ideo  11BsseciRuto) BABT  HRAXH 112 degs $ L] 4/ 1 Cl Ay (R i F 8 JaTH 112 de 46
Marker Frequency Meter Det. 3117_00168724 10dB([dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 239 412 Pk 316 208 0 52 B - 7 2 112 400 H
2 2.338 44.43 Pk 315 208 0 55.13 - - 74 1887 112 400 H
3 239 30.75 RMS 316 208 5.1 46.66 54 734 - - 2 400 H
4 %2.385 3156 RMS 316 208 5.1 47.47 54 6.53 - - 112 400 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

VERTICAL PEAK AND AVERAGE PLOT

| 2 UL SUWON Lak Chamber 2 12 Mar 2818 10 58: 31
£2 - -
; Restricted Bandedge
- Project Number:4788768228
115 | Client : Samsung
Config:EUT / AC Adopter / Earphane
Mode:BLE_BE_U_2482_2M
185} Tested by: 45585
95}
5 85
T
o —_
> 75
T
3 L S S St SO PPERRR: SRRRUURR SUSSSUSSNE SEESSURRNN [ SRS | SUSSSRRRSRRSSR
a 65
@
e Avercge Limit db el 2
DOz o o
M i b it ey o e g e st o i e i i Sl
P — =
35
2,31 16 SMH=z/ 2,415
Frequency (GHz)
Fange (GHz) FBU/UBY Ref/Attn  Det/Avg Hode Susep Pts  #5ups/Mods  Position Ronge (GHz) REW/UBM Ref/ftin  Det/Rvg Mods Suesep Pte  #Sepe/Mode Fosition
Marker Frequency Meter Det 3117_00168724 10dB[dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *239 39.58 Pk 316 -20.8 0 50.38 - - 74 -23.62 194 157 \Z
2 *2.367 44.15 Pk 316 -20.8 0 54.95 - - 74 -19.05 194 157 A
3 2.39 30.62 RMS 316 -20.8 5.11 46.53 54 -7.47 - - 194 157 A
4 *2.39 31.48 RMS 316 -20.8 5.11 47.39 54 -6.61 - - 194 157 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

,,QLL SULON Lab Chamber 2 12 Mor 2819 11:87:58
2 ;

Restricted Bandedge
Project Mumber 4788768228

157 o Cl i ent: Samsung
Config:EUT / AC Adopter / Earphane
Mode :BLE BE H 2488 2M
Tested by:45585

(dBul/m) Horizontaol

2.46 18 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/UBY Ref/Attn  Det/fvg Hode Sueep Pts  #5ups/Mode  Position Range (GHz) REW/UBY Ref/fitin  Det/livg Mode Sueep Pts  #5upe/Mode Position |
1:2746-2.563 1HC-6dB) /3N 12/5 PERK/LogPur V) ideo  11BsseciRuto) BABT  HRAXH 9 degs 14 4 b L] 4B/ 1 A Fivey (P " A 8 JHTH 4
Marker Frequency Meter Det 3117_00168724 10dB(dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *2.484 42.3 Pk 319 -20.6 0 53.6 74 -20.4 9 144 H
2 *2.489 44.32 Pk 319 -20.6 0 55.62 - - 74 -18.38 9 144 H
3 *2.484 31.09 RMS 31.9 -20.6 5.11 47.5 54 -6.5 - 9 144 H
4 2.528 3161 RMS 32 -20.5 5.11 48.22 54 -5.78 9 144 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

VERTICAL PEAK AND AVERAGE PLOT

| oL SULON Lab Chomber 2 12 Mar 2810 11.17:48
=0
Restricted Bandedge
- Project Mumber:4788768228
115 S0l Bt Samesun
9
Config:EUT / AC Adopter / Earphane
Mode :BLE_BE U 2488 2M
185 Tested by:45585
95}
g = 1) PSR SR S SO
T
o —_
- 75
c
3 [ RSP SURRURRSSURRRRRI [ SOSSIRE
a 65
o |
\ eroge Limit (dBul/m 2
Hoe g sl hart At LCTTTTT YO TFLT NPOTTFRVBSHTION: /YRR PR WYY RPN TS PSS [PV Y FVTICARSY EPYSo? [P T TSP LY e
. 3 : 4
5 PRS- STORSUI SOPRE OO & i =T S AR A AP AaRs
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Fange (GHz) FBU/UBY Ref/Attn  Det/Avg Hode Pts  #SupsMode Position Ronge (GHz) REW/UBM Ref/ftin  Det/Rvg Mods Suesep Pte  #Sepe/Mode  Fosition
Marker Frequency. Meter Det 3117_00168724 10dB[dB] DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth’ Height Polarity’
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 41.77 Pk 319 -20.6 0 53.07 74 -20.93 201 268 v
2 2.542 44.1 Pk 32 -20.5 0 55.6 - - 74 -18.4 201 268 \Z
3 *2.484 30.74 RMS 319 -20.6 5.11 47.15 54 -6.85 - - 201 268 A2
4 2.528 31.52 RMS 32 -20.5 5.11 48.13 54 -5.87 201 268 \Z

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

IHOLL SUWON Leb Chamber 2 12 Mar 2B18 18:22:86
Radiated Emissions 3-Meters
Project Number: 4788768228
L2 Cl ient : Samsung
Config:EUT / AC Adapter ¢/ Earphone
Mode:BLE_HARM 2482 _2M
ag Tested by:45535
BE
E:
I S
5
-
5
2 66
— Avg Limit (dBul/m)
E
3 58
3
& o
S WW
41 4
36
] OO OO0 OO OOOU SN OUOUUNE HOPUOUSSNNNEPO0 SUUSTOOOOOSROS SOUOOUNUEE SOOOUSNR: SOUSN: OUOOOONE OO
1 18 18
Frequency (GHz)
Range (2} R/ Ref/Bitn  Det/Avg Fode =3 Fis  Fups/thde  Position fange (G2} ROU/UB Ref/Attn  Det/Avg Made Sweep Fis doups/fode Fosilion
-1 INC-638) /3 11218 PEAK/LogPur-Viden SlnsecCAuto) 6001 MAKH §-360dkgs 258 3:3-1 IMC-BeB2 38 87/ FERK/LogPur-Uiden  Solnsecuto) 16k MAXH 0-Hidegs 250 of
WIUUL SUWON Lab Chamber 2 12 Mor 2B19 18:22:85
Rodioted Emissions 3-Meters
Project Number:4788768228
L Client Samsung
Config EUT / AC Adapter / Earphone
Mode : ELE_HARM_2482_2W
ap Tested by:45585
5] O SO SO SSS S  SUSSSSOSO SOSSN
b 47 OSSR SESSRSPRNUOSU NSRS OSSOSO SO
T
i
= [=1E]
e Avg mit (dBul/m
~
=)
2 1z N SN (N N
2 sl
=
B S e L
2 ver
B H
36
] ] SNS: SSSN: SS S S
1 18 18
Frequency (GHz)
Fange (@) RBUATR Ref/Atn  Det/iivg Fode Sarep Pls  Pupsifode Foallion Forge (8i) TG Rel/ftin  Det/vg fode Sueep Pts Toups/Mode Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 * 4.804 29.11 PK 34 -28.1 0 35.01 - - 74 -38.99 0-360 150 H
4 7.203 26.41 PK 36.1 -25.3 0 37.21 - - 74 -36.79 0-360 250 H
5 9.607 24.09 PK 37 -21.8 0 39.29 - - 74 -34.71 0-360 250 H
2 * 4,804 27.58 PK 34 -28.1 0 33.48 - - 74 -40.52 0-360 150 \
3 7.205 26.16 PK 36.1 -25.3 0 36.96 - - 74 -37.04 0-360 150 \
6 9.608 24.31 PK 37 -21.9 0 39.41 - - 74 -34.59 0-360 150 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted emission
is less than average limit (54dBuVv/m).
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

MID CHANNEL HORIZONTAL

| IULL SUWON Lab Chamber 2 8 Mar 28183 19:44: 31
| i Radiaoted Emissions 3-Meters
i i Project Number:4785768228
188 ! N Client:Somsun
] ; Config:EUT / AC Adpater / Earphane
Mode : BLE_HARM_2440
ag -| Tested by:45585
[515) —
= H
T 78
]
"
5
2  &H
- Avg Limit (dBulU/m)
&
&
s sB
3
@ | | |
- 3 ' 5 M
- ; i {5l
,,,,, ) 24
; .
L b st
st : : : L
36 : : |
0
1 18 18
Frequency (GHz)
Range (2} RELB Ref/Attn  Det/Avg ode Suep Pts #apsfode Fosition | Ronge (G R/ U Ref/Rttn  DeLiAvg Fade Sueep s Sups/tod  Fosition
3 MC-535) 138 2118 PEAK/LcgPur—Video  Eimsec(huto) €081 WACH §-360degs 156 3:3-1 MC-bdB)/ Ik 8778 FEK/Logfur-Uidea  SBnsectfivto) 16k MOM B-360degs 158 of
IHUUL SULON Leb Chamber 2 B Mar 2B13 19:44: 31
Rodioted Emissions 3-Meters
i H Project Mumbsr:4788768228
L S Clicnt :Samsung
Config:EUT / AC Adpater / Earphone
Mode:BLE_HARM_2448
9@ | | Tested by:45585
o m— S ——
3 7o
3
T
v
= 6B
- Avg L ColBul)
~
=3 =
2 ]
=
&
48 4 2!
2 o
D.
3@
] S OSSO OSSOSOt HOSSS
1 2] 18
Freguency (GHz)
Fange (812) LB Rel/Attn  Det/Avg fode Sueep Pis  Faps/fode Fosition Rarge (&) TG Ref/Attn  DeUfvg Made Teep Pts foups/fbd  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: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 311700168724 3GHz_HP(dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.879 29 PK 34 -27.9 0 35.1 - - 74 -38.9 0-360 150 H
3 *7.314 26.93 PK 36.2 -25 0 38.13 - - 74 -35.87 0-360 150 H
5 9.754 24.35 PK 37.2 -21.4 0 40.15 - - 74 -33.85 0-360 150 H
2 4.882 28.4 PK 34 -27.9 0 34.5 - - 74 -39.5 0-360 250 \
4 *7.318 26.3 PK 36.2 -24.9 0 37.6 - - 74 -36.4 0-360 150 \
6 9.752 24.31 PK 37.2 -21.4 0 40.11 - - 74 -33.89 0-360 150 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 (54dBuVv/m).
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REPORT NO: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

HIGH CHANNEL HORIZONTAL

| IGLL SUWON Leb Chamber 2 12 Mar 2B18 11:21:39
Rodiated Emiszsions 3-Meters
Project Number: 4788768228
L Cl {2t : Samsun g
Config:EUT / AC Adapter ¢/ Earphone
Mode:BLE_HARM_2480_2M
9@ Tested bi:45585
[=15]
E:
A E
o
-
5
2 (&1
— Avg Limit (dBul/m)
£
= 5 00O S S S S SO S
E ; .
<
- MMM =
49 ; ; i H 4 -
s | " alhmndingtg
[T BRI L ! ]
L
72| U SO DS OOOUE OOOUOUOSEOUUSUO. HOOOUROUIP SO SOOUPUOUR. OSSR SOPNR: SUUTI SSOPUUE OO O OO
1 ] 18
Frequency (GHz)
Range (2} R/ Ref/Bitn  Det/Avg Fode =3 Fis  Fups/thde  Position fange (G2} ROU/UB Ref/Attn  Det/Avg Made Sweep Fis doups/fode Fosilion
-1 INC-638) /3 11218 PEAK/LogPur-Viden SlnsecCAuto) 6001 MAKH B-360dkgs 158 3:3-1 IMC-BeB2 38 87/ FERK/LogPur-Uiden  Solnsecuto) 16k MAXH 9-Hadegs 150 of
| I@UL SUWON Lab Chamber 2 12 Mar 2B18 11:21:39
Rodioted Emissions 3-Meters
Project Number:4788768228
L Client :Samsung
Config:EUT / AC Adopter / Earphone
Mode :BLE_HARM_2488_2M
ap Tested by:45585
] USSRt SOOI OSSO UORE USSR NSO
b 47 OSSO SO UOSUUSN SRRSO OSSOSO SO
"
L
0
= (=1
e Avg mit (dBul/m
~
=
[0 S S S S EU
2 sl
T |
B ccastt N S N RN ot
F: . ;
& i
36
] ] SNS: SSSN: SS S S
1 18 18
Frequency (GHz)
Range (612 RBUAUGU Ref/fttn  Det/fivg fode Sacep Fla  Fops/fode Position forge (820 FELED Rel/fttn  Det/ivg fiode Sueen Pts  #5ups/fode Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 * 4,958 27.49 PK 34.1 -27 0 34.59 - - 74 -39.41 0-360 150 H
4 *7.439 25.65 PK 36.2 -24 0 37.85 - - 74 -36.15 0-360 250 H
S 9.921 22.94 PK 37.4 -21 0 39.34 - - 74 -34.66 0-360 250 H
2 4.959 27.11 PK 34.1 -27.1 0 34.11 - - 74 -39.89 0-360 150 \
3 *7.441 25.76 PK 36.2 -24.1 0 37.86 - - 74 -36.14 0-360 150 \
6 9.921 23.15 PK 37.4 -21 0 39.55 - - 74 -34.45 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted emission
is less than average limit (54dBuVv/m).
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REPORT NO: 4788768228-E3V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

11.3.

WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (1Mbps)

HORIZONTAL PLOT

g5l SULON Lab Chamber | 15 Mar 2813  B9:55:36
: : {|Radicted Emissions - 3 Meters
| |Project Number:4788768228
85 Clisnt:Somsun
Config:EUT / AC Adapter / Earphare
Mods:Bs low_1G_BLE_1M
75 Tested by 145585
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Emaf (MHz) REU/VEW Ref/hittn  Det/Avg Made Susep Pis  #5wps/Mode Position Rarge (Hz) REWUBU Ref/fittn  Det/ivg Node Sueep Pts  #5ups/Made Position
1730180 VG610 0728 PEAK/LagPur Dides Bt [ B SEAdags H
g5l SULON Lab Chamber | 15 Mar 2813  B9:55:36
] ] Radioted Emissions - 3 Meters
| |Project Number:4788768228
83 Client:Semsung
i [ConfigiEUT / AC Adopter / Eorphane
| |Mode:Be low_1G_BLE_1M
75! Tested by:45585
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BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163_750 Below_1G[dB] DC Corr (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 51.728 3431 Pk 19.7 -30.5 0 23.51 40 -16.49 0-360 400 H
3 *171.329 38.73 Pk 14.9 -28.8 0 24.83 43.52 -18.69 0-360 300 H
6 208.868 40.62 Pk 16.9 -28.4 0 29.12 43.52 -14.4 0-360 100 H
1 31.261 48.75 Pk 15.7 -30.8 0 33.65 40 -6.35 0-360 100 \
4 35.626 46.96 Pk 16.9 -30.8 0 33.06 40 -6.94 0-360 100 "
5 65.502 40.36 Pk 17.1 -30.2 0 27.26 40 -12.74 0-360 300 "

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

Page 58 of 67
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: 4788768228-E3V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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RESULTS

WORST EMISSIONS (2 Mbps)

1 gl _SUWON Leb AC Shisld Room 14 Mar 2819 22:14:59
: i i i i [ Conducted RFI Uoltoge
Pro ject No:4788768228
EL Client Nome:Samscn
cnnr.;:Em / AC Adapter / Earphone
; | ; o P Mode :AC_L ine_BLE_2M
88 . Test by:45585
_ 78
v i —
ER=TE| R PR 47 FOC BT 15 T B
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: i
2 48 o 11
a 3oz, 7 3 i
EE it jJ‘D._-l i ;\‘."I § ol
i JI i |" Iid i o I‘\"Ih If.‘ \Y llr i 1
, . . i [l i
28-S Yot v'!m i "t#' p‘ui ”l 1 J
Al e Vi
i | 1 ” ‘
- : gm.r VW UYL Ol
s ' | 39
Fraquem:g (MH=z2
Fonga (HHz) ﬁW/L!EU Ref/ittn  Det/dvg Hode Susep Ptz $5pe/Hode was\ farge OHz) FEMUE Ref/fttn  Det/Avg Mode Swesp Ptz 35ups/Mode  Lobel
LINE 1 RESULTS
Trace Markers
Range 1: Phase L1 .15 - 30MHz
Marker Frequency Meter Det ENV216_10183 CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading 6_With ex- Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) cord_L1 (dB(uVolts)) QpP AV
1 .597 30.69 Pk 9.9 2 40.79 56 -15.21 - -
2 .579 24.38 Av 9.9 2 34.48 - - 46 -11.52
3 951 22.26 Pk 9.8 3 32.36 56 -23.64 - -
4 .942 14.37 Av 9.8 3 24.47 - - 46 -21.53
5 1.443 23.1 Pk 9.8 3 33.2 56 -22.8 - -
6 1.443 16.07 Av 9.8 3 26.17 - - 46 -19.83
7 2.154 23.44 Pk 9.8 3 33.54 56 -22.46 - -
8 2.13 15.22 Av 9.8 3 25.32 - - 46 -20.68
9 2.847 22.58 Pk 10 3 32.88 56 -23.12 - -
10 2.877 13.17 Av 10 3 23.47 - - 46 -22.53
11 25.188 25.81 Pk 10.7 4 36.91 60 -23.09 - -
12 25.188 13.55 Av 10.7 4 24.65 - - 50 -25.35

Pk - Peak detector
Av - Average detection
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LINE 2 PLOT
1 gl SUUON Lob AC Shield Roon 14 Mar 2813 22:14:59
; ; : ; Conducted RFI Uoltage
o Croset o e
Config:EUT / &C Adapter / Earphone
Mode:AC_L ine_BLE_2M
50 Test by45585
78
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2 &g - SRR IR ) S
o
7 se
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>
2 48 1-3
& |
ElE LA
R MLl ‘J-III[‘” i i f\'\ﬁr.lf
[ ; M S I\V\v\ﬂlql#".’\‘Jili" b EJ"‘IV"‘
B\’"aﬁf'wi LV :‘\/\’\ﬁwt’l*w"-w ) ﬁﬁ M‘!‘l "?‘l !
e T, Y .4,@@.%%\ y
T ' Wl ! i
5 f
Frequency (MHz)
Ronga (MHz) R AUBU Ref/fittn  Det/fivg Mode Sweep Pts  #iwps/fode  Lobe ?n"?f,;ﬂz) [P‘?%f:, Etth'ln Qlel:ilvg Made ;ESEZ . T;;U i“lp’:}:hds ‘E«ut‘.«;
LINE 2 RESULTS
Trace Markers
Range 2: Phase N .15 - 30MHz
Marker Frequency Meter Det ENV216_10183 CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading 6_With ex- Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) cord_N (dB(uVolts)) QP AV
13 .594 27.49 Pk 9.9 2 37.59 56 -18.41 - -
14 .594 20.58 Av 9.9 2 30.68 - - 46 -15.32
15 .957 18.84 Pk 9.8 3 28.94 56 -27.06 - -
16 .969 11.03 Av 9.8 3 21.13 - - 46 -24.87
17 1.524 19.4 Pk 9.7 3 29.4 56 -26.6 - -
18 1.548 10.55 Av 9.7 3 20.55 - - 46 -25.45
19 2.133 19.08 Pk 9.7 3 29.08 56 -26.92 - -
20 2.118 9.25 Av 9.7 3 19.25 - - 46 -26.75
21 2.763 17.62 Pk 9.7 3 27.62 56 -28.38 - -
22 2.754 9.43 Av 9.7 3 19.43 - - 46 -26.57
23 25.071 26.99 Pk 10.7 4 38.09 60 -21.91 - -
24 25.071 20.48 Av 10.7 4 31.58 50 -18.42
Pk - Peak detector
Av - Average detection
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