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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-A405FN/DS

SERIAL NUMBER: R38M10DYX2A (RADIATED);

R38M10DY3AD (CONDUCTED)

DATE TESTED: FEB 19, 2019 - FEB 27, 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 JUN not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For
UL Korea, Ltd. By: Tested By:

SungGil Park Hoonpyo Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

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:

F Output P Output P
r:quency _ Power utput Power utput Power
ange Mode
[MHZz] [dBm] [mW]
Peak ) 4,
e ——
2402 - 2480 \;eral? - 6.866 4.86
2Mbps ea ) )
Average 5.968 3.95
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -2.08 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(255 pkt) and 2Mbps(255 pkt)
power is the worst case for symbol rate. All tests were performed in these two modes.

Symbol Symbol
— Mode Frequency Conducted Rate Mode Frequency Conducted
Burst Avg Burst Avg
[Ms/s] [MHz] (dBm) [Ms/s] [MHZz] (dBm)
2402 4.395 2402 4.093
1Mbps 2Mbps
(37 pki) 2440 6.179 (37 pki) 2440 5.899
1 2480 5.502 5 2480 5.229
2402 4.427 2402 4.205
1Mbps 2Mbps
(255 pki) 2440 6.205 (255 pki) 2440 5.968
2480 5.513 2480 5.293
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA200 R37KCHE3WO1SE3 N/A
Data Cable SAMSUNG EP-D140AWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLE

DC Power C Type Shielded 1.7m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m 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 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 08-09-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-06-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-19
Average Power Sensor Agilent/HP U2000 MY54270007 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-26-19
LISN R&S ENV-216 101837 08-09-19
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver9.5

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 1T
Mode B X Cycle |Correction Factor | Minimum VBW
[msec] [msec] [linear] [%] [dB] [kHz]
2400MHz Bands
BLE 1M 2.127 2.500 0.851 85.1% 0.70 0.470
BLE 2M 1.071 1.876 0.571 57.1% 243 0.934
1Mbps

Keysight Spectrum Anslyzer - SweptSA__
AL ¥ 500 0

IFGain

PHO: Fast -~ THG:
Low Aten: 30 dB.

~ #Avg Type:RMS

Res BW 8 MHz

#/BW 50 MHz

scl |
1N t 1.877 ms 4.07 dBm
2 A1 t (A) 1.071 ms (A) 0.69 dB
Al a1 t (4 1876 ms (A) 093dB
4
5
[
7
8
9
10
1"
G st

10 de/div_ Ref 20.00 dBm
Log
Q A )
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 7.500 ms (20001 pts)
sl e FUNCTION VALUE E
1N t 2502 ms 523 dBm
2 A1 t (A} 2127 ms (A) 0.04 dB
3l A1 t (a) 2500 ms (A) 065 dB
4
5
]
7
8
9
10
11
usa s
2Mbps
Keysight Spectrum Analyzer - Swept SA e
RL 5 [ NSE. ALIGN AT 01:05:02 PH Feb 21, 2015
#Avg Type: RMS TRACE] 56
FHO: Fast —s—-  Trig:RF Burst TVRE| W
IFGain:Low Atten: 30 dB. cerlP
10 dB/div__ Ref 20.00 dBm
Log
Center 2.440000000 GHz Span 0 Hz

Sweep 5,000 ms (20001 pts)

UNCTION VALLIE
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7.2 99% BANDWIDTH

LIMITS

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 2402 1.087
Mid 2440 1.090
High 2480 1061
Worst 1.090
- 2Mbps
o, .
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2402 2.057
Mid 2440 2.056
High 2480 5 064
Worst 5 064
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99% BANDWIDTH PLOTS

- 1IMbps

ersght Spectum Ansys - O:cuged B Lefl-ei
RL [ w® 500 C DRRE [ sense:In [ ALIGN AUTO 01:38:11 PMFeb 21, 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
1 {
|
1 |
Low CH
Center 2402 GHz ; Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 4.55 dBm
1.0869 MHz
Transmit Freq Error -1.104 kHz OBW Power 99.00 %
x dB Bandwidth 656.4 kHz x dB -6.00 dB
Keysight Spectrum Analyzes - Occupied BW =|l-en]
RL [ w® 500 C DRRE [ sense:In [ ALIGN AUTO 01:38:21 PM Feb 21, 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
| |
|
Middle CH |
| | |
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 5.89 dBm
1.0898 MHz
Transmit Freq Error -325 Hz OBW Power 99.00 %
x dB Bandwidth 666.0 kHz x dB -6.00 dB
Keysight Spectrum Analyzer - Cecupied BW =N
RL | W E bC | COR SENSE) [ auonaumo 01:39:30 PMFeb 21, 2019
Center Freq: 2.480000000 GHz Radio Std: None
s Trig: FreeRun
#FGain: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 4.63 dBm
1.0614 MHz
Transmit Freq Error 1.085 kHz OBW Power 99.00 %
x dB Bandwidth 641.1 kHz x dB -6.00 dB
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- 2Mbps

Low CH

Yersiht Specrom Ansyes - Gecupied BW
AL | - 500 O

ENSE:IN | ALIGN AUTO
Center Freq: 2.402000000 GHz

ws. Trig: FreeRun

=|-&-|
01:40:13 PMFeb 21, 2019
Radio Std: None

#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
i
|
| |
|
| ARERNI NSNS IERASAREARENAES

Center 2,402 GHz Span § MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 2.85dBm

2.0574 MHz
Transmit Freq Error 10.542 kHz OBW Power 99.00 %
x dB Bandwidth 1.216 MHz x dB -6.00 dB

MSG

STATUS

Middle CH

Keysight Spectrum Analyzes - Occupied BW
RL G 5 [

SENSE:IH ALIGN AUTO.
Center Freq: 2.440000000 GHz

». Trig: FreeRun

=
01:40:23 PM Feb 21, 2019
Radio Std: None

MSG

#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
t
T i
il JiLA RALIALIRARRRANIRAAR
Center 2.44 GHz Span § MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 4.19 dBm
2.0560 MHz
Transmit Freq Error 15.271 kHz OBW Power 99.00 %
x dB Bandwidth 1.216 MHz x dB -6.00 dB

STATUS

High CH

Keysight Spectrum Analyzes - Occupied BW
RL G 5 [

SENSE:IH ALIGN AUTO.
Center Freq: 2.480000000 GHz

s Trig: FreeRun
#FGain:Low #Atten: 30 dB

=&
01:40:32 PMFeb 21, 2019
Radio Std: None

Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

Center 248 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.71dBm
2.0635 MHz
Transmit Freq Error -9.449 kHz OBW Power 99.00 %
x dB Bandwidth 1.336 MHz x dB -6.00 dB
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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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

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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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

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
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [kHz] [kHZz]
Low 2402 703.16 500.0
Mid 2440 708.37 500.0
High 2480 709.42 500.0
Worst 703.16 500.0
- 2Mbps
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [MHZz] [kHZz]
Low 2402 1.274 500.0
Mid 2440 1.273 500.0
High 2480 1.276 500.0
Worst 1.273 500.0
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6 dB BANDWIDTH PLOTS

- 1Mbps

Keysight Spectrum Anstyzer - Swept S
Rl 5 500 DC | CORREC SENSE INT] ALIGN AUTO o1
#Avg Type: RMS
BNO. Wide -+~ Trig: FreeRun Avg|Hold: 1001100
1FGain:Low Atten: 30 dB.
10daidiy - Ref 20.00 dBm
°g
-6.00 dB
— -
701,409 kHz
ICenter 2.4020000 GHz Span 1.500 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
uisc sTATUS
Keaight Spectrum Anslyzer - Swept SA. = ] i E=
RL 5 Sa00C | CORREC SENSEINT] ALIGN AUTO 01:33:24 PMFeb 21, 2018
#Avg Type: RMS TRACE] 55
FNG-Wide -+ Trig: FreeRun AvglHold:>100100 Tvee|M
IFGain:Low Atten: 30 dB oer|P
Mkr1 2.440 263
0deid__Ref 20,00 dBm b
-6.00 dB
- -
794,639 kHz
Middle CH
ICenter 2.4400000 GHz Span 1,500 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)]
usc STATUS
Keysight - Swept S
Rl | i 500 DC CORREC SENSE.INT [ ausNato | 0133
#Avg Type: RMS
BNO. Wide -+~ Trig: FreeRun Avg|Hold: 1001100
1FGain:Low Atten: 30 dB.
Mkr1 2.480 26
10 deidy  Ref 20.00 dBm .
°g
-6.00 dB
— S
099.893 kHz
ICenter 2.4800000 GHz Span 1.500 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
uisc sTATUS
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- 2Mbps

Keyaight Spectrum Anshyzer - Swept SA oo
RL v 510 DC | CORREC SENSEINT] ALIGH AUTO 01:35:40 PMFeb 21, 2015
#Avg Type: RMS TRACE] 5
BNG: Wide ~+- Trig: FreeRun AvglHold: 100100 TrPEM
1FGain:Low Atten: 30 dB oerl?
AMkr3 1.274 75 MHz
1048/ Ref 20,00 dBm -0.001 dB
o9
,'\
4
Qo - ¢
Center 2.402000 GHz Span 5.000 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts]
usc sTATUS|
Keysight Spectrum Anslya: - Swept SA ]
RL T 500 OC | CORREC SENSEINT] LIGN AUTO
#Avg Type: RMS

Middle CH

WG Wide -+~ Trig: FreeRun
IFGain:Low Atten: 30 dB

AvglHold: 1001100

10 dBidiv Ref 20.00 dBm

AMkr3 1.273 25 MHz

-0.010 dB

-

Center 2.440000 GHz

[#Res BW 100 kHz #VBW 300 kHz

Span 5,000 MHz
Sweep 2.667 ms (20001 pts]

use

STATI

s,

High CH

Keysight - Swept SA ==y
Rl 5 500 OC | CORREC SENSEINT LIGH AUTO 01:38:19 PMFeb 21, 2018
#Avg Type: RMS TRACE
ENO Wido -+~ Trig: Free Run AvglHold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB. cer|P
AMkr3 1.276 50 MHz
000 dB

10daidiy - Ref 20.00 dBm
°g

Center 2.480000 GHz

[#Res BW 100 kHz #VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts]

uss
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10.2. 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 ANSI C63.10(2013) under section 11.9.1.1 utilizing spectrum
analyzer.

RESULTS
- 1Mbps
Channel Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 5.087 30.000 -24.913
Mid 2440 6.883 30.000 -23.117
High 2480 6.110 30.000 -23.890
Worst 6.883 30.000 -23.117
- 2Mbps
Channel Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 5.065 30.000 -24.935
Mid 2440 6.866 30.000 -23.134
High 2480 6.120 30.000 -23.880
Worst 6.866 30.000 -23.134
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OUTPUT POWER PLOTS
- 1Mbps

Keysight Spectrum Anshyzer - Swept SA —n
AL i 500 oc | FEL [ senseant] | LIGH A 03:56:17 PH Feb 13,2018
#Avg Type:RMS TRACE[T 7315 6
PNO: Fast -+~ Trig: FreeRun AvglHold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oet|P
0dBidiv__Ref 20.00 dBm
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
wsa STATUS
et o | S e
RL 0 ALIGN A 03:56:43 PHFeb 13, 2018
#Avg Type:RMS TRACE[T 73 15 6
BNO: East == Trig: FreeRun AvglHold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oet|P

10daidiv - Ref 20.00 dBm
o

Middle CH

Center 2.440000 GHz Span 10.00 MHz

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usc sTATUS
wept o i
kL D 03:57:13 PHFeb 13, 2018
#Avg Type: RMS TRACE i5 6
PNO: Fast ~w—-  Trig: Free Run AvglHold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oeT|P

9 dBidiv Ref 20,00 dBm

High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usc STATUS
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- 2Mbps

Low CH

Keysight Spectrum Anshyzer - Swept S&
Rl R 500 DC

REC SENSE.INT

BNO: Fast -~ Trig: FreeRun

ALIGN AUTG
#Avg Type: RMS
AvglHold: 1001100

IFGain:Low Atten: 30 dB
10daidiv - Ref 20.00 dBm
°g
Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

uss

STATUS

Middle CH

AL

]_CoRREC [ senseant]

9 dBidiv Ref 20,00 dBm

PHO: Fast -+~ Trig: FreeRun
IFGain:Low Aten: 30 dB.

ALIGN AUTO
#Avg Type: RMS
AvglHold: 100100

Center 2.440000 GHz
#Res BW 3.0 MHz

wse

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

STATUS

High CH

AL

]_CoRREC [ senseant]

10daidiv - Ref 20.00 dBm
°g

BNO: Fast -»- Trig: FreeRun
IFGain:Low Atten: 30 dB

ALIGN ALTO
#Avg Type: RMS
AvglHold: 1001100

Center 2.480000 GHz
#Res BW 3.0 MHz
s

#/BW 50 MHz

Sweep 1.333 ms (20001 pts)
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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
[MHZz] [dBm] [mW]
Low 2402 4427 2.772
Middle 2440 6.205 4.173
High 2480 5.513 3.559
- 2Mbps
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 4.205 2.633
Middle 2440 5.968 3.952
High 2480 5.293 3.383
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10.4.

LIMITS

FCC 8§815.247

PSD

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
- 1Mbps
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHZz] | [dBm/3kHz] [dB]
Low 2402 -12.11 8.00 -20.11
Mid 2440 -11.60 8.00 -19.60
High 2480 -12.15 8.00 -20.15
- 2Mbps
Frequency PSD Limit Margin
Channel
[MHZ] [dBm/3kHz] | [dBm/3kHZz] [dB]
Low 2402 -14.74 8.00 -22.74
Mid 2440 -14.29 8.00 -22.29
High 2480 -14.94 8.00 -22.94
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POWER SPECTRAL DENSITY PLOTS

- 1IMbps

Terma Specrom s St [E=SEE
RL | A 1500 DC | CORREC SENSE:IN] ALIGN AUTO 1 01:42:23 PMFeb 21, 2019
#Avg Type: RMS TRACE] 56
BNO: Wide -+~ Trig: FreeRun AvglHald: 100100 TiRE[M
IFGain:Low #Atten: 20 dB oerlP
Mkr1 2.401 98435 G
10 deidiv Ref 10,00 dBm -11.381 dBm
Log
I
1
Low CH
[Center 2.4020000 GHz Span 1.630 MHz.
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 52.00 ms (20001 pts]
usa sTATUS|
= [Emry
RL | A 1500 DC | CORREC | SENSE:INT| ALIGN AUTO 1 01:42:43 PMFeb 21, 2019
#Avg Type: RMS TRACE] 56
BNG: Wido =+ Trig: FreeRun Avg|Held: 1001100 TIRE[M
IFGain:Low #Atten: 20 dB oet|P
Mkr1 2.439 984
10aBicly Ref 10,00 dBm 10
g
Middle CH
(Center 2.4400000 GHz Span 1.635 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 52.00 ms (20001 pts]
usc sTaTus
Keysight Spectrum Anslyzer - Swept SA. [E=mr
RL 1 [s00  DC REC SENSE:INT ALIGN AUTD 1 01:43:02 PMFeb 21, 2019
#Avg Type: RMS TRACE] St
BNG: Wide -+~ Trig: FreeRun Avg|Hold: 1001100 TYPE|M
\FGain:Low #Atten: 20 dB oerlP
Mkr1 2.479 984 32 GHz,
11.253 dBm

High CH

10 dBidiv. Ref 10,00 dBm
Log

[Center 2.4800000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

Span 1.592 MHz.
Sweep 50.67 ms (20001 pts)

=
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- 2Mbps

Low CH

Keysight Spectrurm Anshyzer - Swept S4
RL i S08_be

SENSE.INT

ALIGN AUTO

#Avg Type: RMS
PO Wide -»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 20 dB
Mkr1 2.401 995 83 GHz
19 dBrdiv Ref 10.00 dBm -13.330 dBm
ICenter 2.402000 GHz Span 3.086 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 98.67 ms (20001 pts) |

use

sTATUS

Middle CH

RL i S08_be

SENSE.INT

BN Wide ~»-  Trig: FreeRun

IFGain:Low

#Arten: 20 dB

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

Mkr1 2.439
odesdiv - Ref 10,00 dBm -
Log
|
Center 2.440000 GHz Span 3.084 MHz
[#Res BW 3.0 kHz #VBW 10 kHz

Sweep 98.67 ms (20001 pts)
sTATUS |

High CH

[ sensean

BHO: Wide —+ Trig: FreeRun

IFGain:Low

#Arten: 20 dB

LIGN AUTO
#Avg Type: RMS
Avg|Hold: 100100

Mkr1 2.479
odesdiv - Ref 10,00 dBm -
Log
f
Center 2.480000 GHz Span 3.095 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 98.67 ms (20001 pts) |

use

Page 28 of 68

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

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

FORM ID: FCC_15C




REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

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 @@@- ]
RL | RF [s0Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 01:48:37 PMFeb 21, 2019
#Avg Type: RMS TRAGE 3456
PNO: Wide —w»— Trig: Free Run Avg|Held: 100/100 TYPE|M¥AMAAAAY
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.399 968 5§ GHz
10,gBidi_Ref 20.00 dBm -47.629 dBm
100
0.00
-10.0
-13.45 dBm|
Low CH 200
BandEdge .
-40.0
-50.0 Q —
-60.0
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 [s00 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 02:13:00 PMFeb 21, 2019
r #Avg Type: RMS
PNO: Fast -—»— Trig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB
Mkr2 26.222 1 GHz
19 dBrdiv Ref 20.00 dBm -39.599 dBm
100
0.00
-10.0 B
200
-30.0
-40.0
LOW CH =] S Nyt Vit B
. -B0.0
Spurious s
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MRRMODHTRC[SC] X ] v | FUNCION | FUNCTON W]
1 N f 2.402 4 GHz 4.360 dBm
N f 26.222 1 GHz -39.599 dBm
3
4
5 £
6
7
8
9
10 N
11 =
| . |
IMSG STATUS
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SPURIOUS EMISSIONS, MID CHANNEL (1Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF [s00 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 01:47:27 PMFeb 21, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —w— Trig: Free Run Avg|Held: 100/100 TYPE|M Ay
IFGain:Low #Atten: 30dB peT|P
Mkr1 2.440 265 00 GHz
10gBidi_Ref 20.00 dBm 6.549 dBm
100 ‘
0.00
100
-13 .45 dBm|
Middle CH 00 =
BandEdge .
-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 [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:15:38 PMFeb 21, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast -—»— Trig: Free Run Avg|Held: 100/100 TYPE|MWAAAAAY
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.181 0 GHz
19 dBrdiv Ref 20.00 dBm -39.724 dBm
100
0.00
-10.0 B
200
300
-40.0 ’
Middle CH B ot SRR Sty EEE 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[TRCscil x| ¥ ] FUNCTION ] FUK
1 N f 2.4401 GHz 5.893 dBm
N f 26.1810 GHz -39.724 dBm
3
4
5 £
6
7
8
9
10 |
11 -
| . |
IMSG STATUS
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SPURIOUS EMISSIONS, HIGH CHANNEL (1Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF [s00 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 01:49:19 PMFeb 21, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —w— Trig: Free Run Avg|Held: 100/100 TYPE|M Ay
IFGain:Low #Atten: 30dB peT|P
Mkr1 2.485 202 0 GHz
10gBidi_Ref 20.00 dBm -49.683 dBm
100
0.00
100
-13 .45 dBm|
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 [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:17:50 PMFeb 21, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast -—»— Trig: Free Run Avg|Held: 100/100 TYPE|MWAAAAAY
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.268 4 GHz
19 dBrdiv Ref 20.00 dBm -40.503 dBm
100
0.00
-10.0 B
200
300
-40.0 Ql
ngh CH E00 — e e e e
. 600
Spurious s
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WkRIMODE[TRCscll  x [ v ] FUNCTION ] FUK
1 N f 24798 GHz 3.622 dBm
N f 26.268 4 GHz -40.503 dBm
3
4
5 £
6
7
8
9
10 |
11 -
| . |
IMSG STATUS
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL (2Mbps)

=

E Keysight Spectrum Analyzer - Swept SA

RL | RF [s00 DC [ CORREC | [ SENSE:INT] |

ALIGN AUTO [ 01:51:12 PMFeb 21,2019

#Avg Type: RMS TRACE 3456
PNO: Wide —w— Trig: Free Run Avg|Held: 100/100 TYPE|M Ay
IFGain:Low #Atten: 30 dB DET|P
Mkr1 2.399 996 5 GHz
19 SBidiv Ref 20.00 dBm -28.580 dBm
100
0.0o0
-100
1414 5|
Low CH 00
BandEdge . ¢
-40.0 -
-50.0
-60.0
-70.0

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts

MSG

BN Keysight Spectrum Analyzer - Swept SA

STATUS

=N

Res BW 100 kHz #VBW 300 kHz

RL | RF [50@ DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 02:20:12 PMFeb 21, 2019
r #Avg Type: RMS TRAGE 3456
PNO: Fast —+— 1rig: Free Run Avg|Held: 100100 TYPE| M AR
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.333 2 GHz
19 dBrdiv Ref 20.00 dBm -40.280 dBm
10,0
0.00
-10.0 BEACE =
200 ﬂi‘l
-30.0 J
-40.0
LOW CH = ]| BN Ml BTG sy it
S . -60.0
purious e
Start 30 MHz Stop 26.50 GHz

Sweep 973.3 ms (40001 pts

24017 GHz
26.3332 GHz

3.661 dBm

N f -40.280 dBm

(Wl woodrdls] ———x ——— ] v ] Fuicron [ Fm
1 N f

.

< i

STATUS
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

SPURIOUS EMISSIONS, MID CHANNEL (2Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF [s00 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 01:50:20 PMFeb 21, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —w— Trig: Free Run Avg|Held: 100/100 TYPE|M Ay
IFGain:Low #Atten: 30dB peT|P
Mkr1 2.440 003 50 GHz
10gBidi_Ref 20.00 dBm 5.863 dBm
100
0.00
100
1414 dBm|
Middle CH 00
BandEdge .
-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 [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:23:04 PMFeb 21, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast -—»— Trig: Free Run Avg|Held: 100/100 TYPE|MWAAAAAY
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.255 8 GHz
10 g Ref 20.00 dBm -39.769 dBm
100
0.00
-10.0 BLALEL
200 ai—l
300
-40.0
Middle CH B " ecustl MM T
. 600
Spurious s
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WkRIMODE[TRCscll x| ¥ ] FUNCTION ] FUK
1 N f 2.440 1 GHz 5.801 dBm
N f 26.255 8 GHz -39.769 dBm
3
4
5 £
6
7
8
9
10 |
11 -
| . |
IMSG STATUS
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

SPURIOUS EMISSIONS, HIGH CHANNEL (2Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF [s00 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 01:52:00 PMFeb 21, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —w— Trig: Free Run Avg|Held: 100/100 TYPE|M Ay
IFGain:Low #Atten: 30dB peT|P
Mkr1 2.487 519 5 GHz
10gBidi_Ref 20.00 dBm -48.053 dBm
100
0.00 o
100
1414 dBm|
High CH 200
BandEdge . ot
-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 [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:26:11 PMFeb 21, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast —»—  1rig: Free Run Avg|Held: 100/100 TYPE|MWAAAAAY
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.170 4 GHz
19 dBrdiv Ref 20.00 dBm -40.218 dBm
100
0.00
-10.0 ERAREEED |
200
300
-40.0 .
High CH B ™ el A e Y B
. 600
Spurious s
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WkRIMODE[TRCscll  x [ v ] FUNCTION ] FUK
1 N f 2.480 5 GHz 3.998 dBm
N f 26.170 4 GHz -40.218 dBm
3
4
5 £
6
7
8
9
10 |
11 -
| . |
IMSG STATUS
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

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: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

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(1/0.851)=0.70 dB
(Spectrum Analyzer round it up to 0.7dB) and for 2Mbps, DCF = 10log(1/0.571)=2.43dB
(Spectrum Analyzer round it up to 2.4dB)

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: 4788874100-E3V1
FCC ID: ASLSMA405FN

D

ATE: FEB 28, 2019

11.2.

11.2.1.

TRANSMITTER ABOVE 1 GHz

1Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE DATA

25 Feb 2813

13:43:86

125

UL SUWON Leb Chomber 3

Restricted Bondedge
Project Number: 478868741608

S SRt SO SRS : SRS S - R
115 Client:Somsung
Config:EUT / AC Adopter / Earphone
Mode:BLE_BE _H_2482
185 Tested by 45585
95
© "r:l
T BS f!
0 1
N i
5 5 I
< 75 e
- I
B .
£ I
3 65 fret
2 |
@
o
sl fve ige Limit (dBulim) ; oo Etmmmmmm
; ORI RIS AN 7NN AOTAE AT S N I P
| 1
45) + 4 - F .
: ) " 2 3 o \
oo : " s
35
2.3l 18 . 5MH=z/ 2.415
Frequency (GHz2
Ronga (BHz) REW/UBU Ref/itn  Det/vg Hode Sweap Pis  $Sape/Mode  Posilion Rarge (6Hz) REAUBM Ref/fttn  Det/fvg Mode  Gweey P Fie  3Sepe/Mode  FPosition
1:2.01-2.415  M(EB)/M 11215 PEAK/LogPur—lideo Basec(fistc) 38 WK 314 degs 114 1 M) M 1 Far hug(RHE ] 14 deg
Marke Frequency Meter Det 3117_00205959 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 42.48 Pk 317 234 0 50.78 - - 74 23.22 314 114 H
2 2388 45.07 Pk 317 234 0 53.37 B - 74 20.63 314 114 H
3 239 3175 RMS, 317 234 7 40.75 54 1325 - - 314 114 H
4 2375 3358 RMS 316 234 7 42.48 54 1152 314 114 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

VERTICAL PEAK AND AVERAGE DATA

'\DEUL SUWON Lab Chomber 3 25 Feb 2819 13:56:12
Restricted Bondedge
- Project Number: 4788674168
L= Client;:Somsung
Config:EUT / AC Adapter / Earphene
Mode : BLE_BE _LI_2462
185 : Tested by 45585
95
5 B85
"
i
> F b
G \i
= Fi \
3 Y SN
2 [=15) 1 \
o
v f \
sl Average Eimit CdBulym) 5 | AT
g
b i Pt i i A A gt s o A A 1k _*J_Y;. o “uj kwm
a5 4 .
3
2 &
35
2.3l T8 .5MH=/ 2.415
Frequency (GHz)
5 El
Ranga (6z) REVEU Raf/ALtn  Det/Avg Mode Sueep Pls  tops/fode Position Rarge (D) AU Ref/Bttn  Det/fvg Mode Smep Pis  d5eps/tode Fosition
Marker Frequency Meter Det. 3117_00205959 10dB(dB] DC Corr (dB). Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 42.45 Pk 317 234 0 50.75 - - 74 -23.25 187 113 v
2 *2.387 4521 Pk 317 234 0 53.51 B B 74 -20.49 187 113 v
3 2.39 32.38 RMS 317 -23.4 7 41.38 54 -12.62 - - 187 113 A
4 *2.354 33.55 RMS 316 234 7 42.45 54 1155 - - 187 113 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE DATA

”_)UL SUWON Lab Chamber 3 25 Feb 2819 14:23:26
- Restricted Bondedge

= Project Number:47888741a@8
s T Client:Somsung
| Config:EUT / AC Adopter / Earphone

Mode :BLE_BE_H_2488

185 : i Tested by 45585
95
©
-
T 85
[
N
0 =
2 75
&
=
= e £ e B e S
@
<
- mit CdBul/md
53 o TR ln
TP [T T T T T Ty it L T L IRTFYIR
- . ; - ‘
45) Ao
(o}
35
2.46 T8 . 3MHz/ 2.563
Frequem\:u (GHz)
Ranga (BHz) REWABU Ref/fitn Det/ivg Hode Sueep Pis  #5ape/Mode  Position Rarge (6Hz) REALBY Ref /fittn  Det/fvg Mode Samep Pts  f5ups/Mode Position
1:2746-2.561 HCEE)H 11215 PESK/LogPrVideo Basec(iulc) 008  HAXM 15 degs 1% 6-2.56 W61/ 11215 WUER/Par Awg(RHS)  Besecf 135 d
Marker Frequency Meter Det 311700205959 10d8[dB] DC Corr (4B) Corrected ‘Average Linit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Adimuth Height Polarity
(GH2) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 43.42 Pk 31.9 -23.2 0 52.12 - - 74 -21.88 135 135 H
2 *2.484 45.57 Pk 319 -23.2 0 54.27 - - 74 -19.73 135 135 H
3 *2.484 32.06 RMS 319 -23.2 7 41.46 54 -12.54 - - 135 135 H
4 2.548 33.74 RMS 32 -23.1 7 43.34 54 -10.66 - - 135 135 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

VERTICAL PEAK AND AVERAGE DATA

'\DEUL SUWON Lab Chomber 3 25 Feb 2819 14:09:38
Restricted Bondedge
- Project Number: 4788674188
L s e e Client:Somsung
Config:EUT / AC Adopter / Earphone
Mods :BLE_BE_U_2488
185 ; ; Tested by:45585
95
3 85
e
i
> £ O S O O Ot 50Ot SOt S
& \
= N
ER )
[=5] é 7777777777
o
f Average Limit CdBul/m)
55 ,J L = : ===
b ittt L | W o e Wwwﬁwm.umtm’mwmw»wuﬂww«m.wﬂmmmmmmum#:w B N XL
a5 ES—— 3
; =1
35
2.4b 8. 3MH=/ 2.563
Frequency (GHz2
Ranga (6z) REVEU Raf/ALtn  Det/Avg Mode Sueep Pls  tops/fode Position Rarge (D) AU Ref/Bttn  Det/fvg Mode Smep Pis  d5epa/tode  Fosition

Trace Markers

Marker Frequency Meter Det 311700205959 10dB(dB] DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 5131 Pk 319 -23.2 0 60.01 - - 74 -13.99 179 109 \
2 *2.484 51.66 Pk 319 -23.2 0 60.36 - - 74 -13.64 179 109 A
3 *2.484 33.46 RMS 319 -23.2 7 42.86 54 -11.14 - - 179 109 \
4 2.555 335 RMS 32 -23.1 7 43.1 54 -10.9 - - 179 109 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

,H,‘IUL SUWON Lab Chamber 3 25 Feb ZB19 13:18:33
Rodiated Emissions 3-Meters
. Project Number:4785874108
1ea Client:Semsung
Config:EUT / ZC Adopter / Earphons
Mode (BLE_HARM_2482
e TR SR S Tested by 45585
80|
E
c 78]
o
n
5
2 68
— Avg Limit CdBul/m)
£
45 53 .........
@
Z bt
& P W
P | — u eeeeseeesasesssssssessmensssssssesse e ssaees :
| TR PO Ar
WA, A
[ -eeesemmssseesmmmsss e sseefeee s ettt et nnees s e oottt
23 ..................
] 18
Frequency (GHz)
[ Range G5tz [ Ref/Attn  Dat/fug Hode Sueep Pts #aups/Mode Fosition| Range (siiz) [T Ref/Attn  Cet/fvg Mode Sueep Fts  tups/fode FPosition
11173 i-EdB)/38k  112/15  PEAK/LogPur—ideo  139nseclfutoc) EBBE  WAXH B-36fdeg] 3:3-18 M(-Bd)/30k  B7/8 FEAK/LogPer-Jideo | dseclfutc) 16k HAXH §-36Gdege |
117UL SUWON Lab Chamber 3 25 Feb ZB19 13:18:33
Rodioted Emissions 3-Meters
- Project Number:4788874188
168 Client :Sansun
Config:EUT / AC Adopter / Earphone
Mode |ELE_HARM_2482
| TR S SER SR S Tested by 45585
80|
T
-
C
0
‘s Avg Limit CdBul/m)
3
Ié 53 ................
=
43 4 =N
\ =] i &
2 E
O S S NN SN S S
23 ..................
] 18
Frequency (GHz)
[ Range G5tz [ Ref/Attn  Dat/fug Hode Sueep Fts #aups/Mode Fosition| Range (siiz) [T Ref/Attn Cet/fvg Mode Sueep Fts  t5ups/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: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 311700205959 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 *4.796 30.32 PK 34.2 -28.4 0 36.12 - - 74 -37.88 0-360 150 H
3 7.201 25.79 PK 35.8 -24.2 0 37.39 - - 74 -36.61 0-360 150 H
5 9.615 23.89 PK 37 -20 0 40.89 - - 74 -33.11 0-360 250 H
2 4.801 30.14 PK 34.2 -28.4 0 35.94 - - 74 -38.06 0-360 150 \
4 7.211 25.87 PK 35.8 -24.1 0 37.57 - - 74 -36.43 0-360 250 \
6 9.609 23.45 PK 37 -19.9 0 40.55 - - 74 -33.45 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 (54dBuV/m).
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

MID CHANNEL HORIZONTAL

PI_IL SULON Lab Chamber 3

25

Feb 2813

14:47:88

Radicted Emizsions 3-Meters
Project Number:d4788B741@8
188 Cllant:Somsung
Config:EUT / AC Adapter / Earphone
Mode :BLE_HARM 2448
9@ Tested by: 45585
=15
E
T 78
o
N
T
2 =15
- Avg Limit (dBulU/ml
E
3 58
@
T
Yz bl v il
AR,
L
36
] OO0 OO0 SsOOO OO SOUSOSTIOOOOOSOUOUOOE HUSSIOOOOOSNSIOt OONUSTOOPOS SUSOOUOOS SUSTOOOUON SOSUOOEN SOOI OSSOSO
1 18 18
Freguency (GHz)
Rangs (i) RELABU Ref/lin  Dot/Avg Mode Sueep Pls  ¥oups/fiods Fosition Rarge (612} B/ Aef/Abin  Det/fvg Pode Samop Pis  Foups/tode  Pasition
113 1M(-68)/3  112/15  PEAK/LogPur-Video 1BOmacc(Aiuto) GOBG WM B-3fcegs 290 3318 MC-6cB) /3 81/ PEM/Logfur-Uiden  1.hec(Puto) |6k XK o 26idege 250 o
IHPUL SULON Lab Chomber 3 25 Feb 2819 14:47:608
Radicted Emissiaons 3-Meters
Project Number:d7B88B74188
180 Client:Samsun
Config:EUT / AC Adapter / Earphone
Mode :BLE_HARM 2448
9@ Tested by: 45585
=15
3 7m
i
L
[
= =15
T Avg Limit (dBulU/ml
3
2 5B
2 H
s .
2 ;
iy :
368
] OSSOSO SNSUSOTOOPOO OO OO ORI SOOSOPOOOSPUOOE HESRROPOOSNRE OONURRROPPOR SOSOOPOOROE SESSOPPTORN SHTPOOIN SN SO
1 18 18
Freguency (GHz)
Rangs (2] RELABU Ref/lin  Dot/Avg Mode Sueep Pls ¥ops/fiods Fosition Rarge (Giz) B/ Aol /Atin  Det/fvg Fode Samp Pis  Foupe/tode  Pasition |

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: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 311700205959 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 30.83 PK 34.2 -29.1 0 35.93 - - 74 -38.07 0-360 150 H
3 *7.324 25.59 PK 35.8 -23.7 0 37.69 - - 74 -36.31 0-360 150 H
4 7.324 25.59 PK 35.8 -23.7 0 37.69 - - 74 -36.31 0-360 150 H
5 9.765 233 PK 37.2 -19.5 0 41 - - 74 -33 0-360 150 H
2 * 4,884 30.55 PK 34.2 -29.2 0 35.55 - - 74 -38.45 0-360 250 \
6 9.764 23.13 PK 37.2 -19.6 0 40.73 - - 74 -33.27 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 (54dBuV/m).
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

HIGH CHANNEL HORIZONTAL

IHPUL SULON Lab Chomber 3 25 Feb 2819 14:27:8
Radicted Emizsions 3-Meters
Project Number:d4788B741@8
188 Cllant:Somsung
ConfigEUT / AC Adapter / Earphone
Mode :BLE_HARM_ 2488
9@ Tested by: 45585
=15
E
T 78
o
N
T
2 =15
~ Avg Limit CdBul/m)
E
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@
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Aok prove i
! LTSRS e
A A o
36
] OO0 OO0 SsOOO OO SOUSOSTIOOOOOSOUOUOOE HUSSIOOOOOSNSIOt OONUSTOOPOS SUSOOUOOS SUSTOOOUON SOSUOOEN SOOI OSSOSO
1 18 18
Freguency (GHz)
Rangs (i) RELABU Ref/lin  Dot/Avg Mode Sueep Pls  ¥oups/fiods Fosition Rarge (612} B/ Aef/Abin  Det/fvg Pode Samop Pis  Foups/tode  Pasition
113 1M(-68)/3  112/15  PEAK/LogPur-Video 1BOmacc(Aiuto) GOBG WM B-3fcegs 290 3318 MC-6cB) /3 81/ PEM/Logfur-Uiden  1.hec(Puto) |6k XK o 26idege 250 o
IHDLL SUWON Lab Chamber 3 25 Feb 2818 14:27:84
Radicoted Emissions 3-Meters
Project Mumber:4788874188
L Clisnt :Samsun
Config-EUT / AC Adopter / Earphone
Mode :BLE_HARM_ 2480
ag Tested by:45585
o
s s
=
L
i
> BB ..................................................
T Avg Limit (dBuU/m)
R
-
=
A B g Ak e
p= =]
&
36 :
26
1 =] 18
Frequency (GHz)
Rangs (G} FRIAB0 Ref/Atin  Det/ivg Mode Suop Fis  Fowpsthds  Position Range (GHz) U/ Ref/Fitn  Gol/Avg Fads Swoop Pty doups/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: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00205959 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 *4.962 30.23 PK 34.2 -28.9 0 35.53 - - 74 -38.47 0-360 250 H
3 *7.44 25.47 PK 35.8 -23.4 0 37.87 - - 74 -36.13 0-360 250 H
5 9.923 22.33 PK 375 -19.7 0 40.13 - - 74 -33.87 0-360 150 H
2 4.962 29.84 PK 34.2 -28.9 0 35.14 - - 74 -38.86 0-360 150 \
4 *7.443 25.18 PK 35.8 -23.5 0 37.48 - - 74 -36.52 0-360 250 v
6 9.921 23.13 PK 375 -19.7 0 40.93 - - 74 -33.07 0-360 250 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

11.2.2. 2Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE DATA

,‘_,LJIJL SUWON Lab Chomber 3 25 Feb 2819 15:43:27
H H Restricted Bondedge
5 Project Number: 478868741608
L Client:Semsung
Config:EUT / AC Adapter / Earphone
Mode :BLE_BE _H_2482
185 Tested by 45585
o S s amsraee S s e e e
o
T B55
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2 75
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@
o
sel Average Limit CdBubim) 3
[«mnuh b “.’LWnu. P TR AP U FTBT R TR TI STRORP I u‘.ﬂljdmvj
45 = H -~ i 3
Y . A
e s
2. 31 18 . 5MH=/ Z2.418
Frequency (GHz2
Fanga (62} REA/VEU Raf/ALtn  Dst/Avg Mode Sueep Pls  opsifode Poaition Rarge (D) TV Ref/Attn  Datifivg Made £ Pis  d5epa/tode  Fosition
1:2.01-2.415  M(EB)/M 11215 PEAK/LogPur—lideo Basec(fistc) 38 WK 313 degs 113 ~ W-GeB1/M | Par fug(RAS) 6 60 13 degs 113
Marker Frequency Meter Det 3117_00205959 10dB[dB] 'DC Corr (dB) Corrected “Average Limit (dBuV/m) ‘Margin ‘Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GH2) Reading Reading (@8) (@B) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 42.12 Pk 317 -23.4 0 50.42 - - 74 -23.58 313 113 H
2 *2.39 45.29 Pk 317 234 0 53.59 - B 74 -20.41 313 113 H
3 239 32.02 RMS 317 234 2.43 42.75 54 1125 B B 313 113 H
4 *2.322 3353 RMS 315 233 2.43 44.16 54 -9.84 - - 313 113 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

VERTICAL PEAK AND AVERAGE DATA

| DEUL SUWON Lab Chomber 3 25 Feb 2819 15:56:44
Restricted Bondedge
- Project Number: 47886874160
L= Client;:Somsung
Config:EUT / AC Adapter / Earphene
Mode:BLE_BE_U_2482
185 : Tested by 45585
95
5 B85
e
i
> F b
I
3 65 S
o \
N | \
sl #verage Eimit CdBulym) | AT
o
TP SPYETIT RN W PO " i, b VTN EMIRTT PR APRR TP ~M-M‘L.'MMM‘W4J«‘J PYIRTET }
Pl
45 3
B3
35
2.3l T8 .5MH=/ 2.415
Frequency (GHz2
Fongs (61} REL/UBU Ref/Altn  Dst/vg Mode Seeep Pls  3ops/fods Fosition Rargs (G0 BB Ref/Attn  Datiivg Fude Sasp Fte  dGpa/fods  Fosition
Marker Frequency Meter Det. 3117_00205959 10dB(dB] DC Corr (dB). Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (cm)
(dBuY) (dBuv/m)
1 *2.39 42.59 Pk 317 234 0 50.89 - - 74 2311 187 131 v
2 *2312 45.67 Pk 315 233 0 53.87 - - 74 2013 187 131 v
3 *2.39 32.41 RMS, 317 234 243 4314 54 -10.86 - - 187 131 v
3 *2.389 33.29 RMS, 317 234 243 44.02 54 9.98 - - 187 131 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE DATA

! ”7UL SUMON Lok Chomber 3 25 Feb 2818 16:12:32
Restricted Bondedge
= Project Number:47888741a@8
115 ] ent: Somsung
Config:EUT / AC Adapter / Earphene
Mode:BLE_BE_H_2488
105 Tested by:45585
95
© ~
T B5 Al
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N J ¥
5 5 i
T 75 1 ‘
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= o & B B S S
K |
= \ Average Limit CdBul/m)
55 = S
il | T T TSN o PO T 11 T P m..m.ul. VT T TV RSY VT A ey STTRREY A STy
j \
45 / % i T T T oy P e PR oy
b o b e
35
2.46 T8 . 3MHz/ 2.563
Frequency (GHz)
Fange (6121 FELAUBU Ref/fttn  Dat/ivg Hode e Pls  Hopsifode Position Farge (B2 TG Ref/fttn  Det/fivg Mode  Semey v Toups/ods  Fosition
1:246-2.561  IRCEBIM 11215 PEAK/LogPerlideo Bessc(futc) 0088 HAKH 3 degs 118 6-2. 56 MCER)/ M 11215 UERPar AgRIE \ LT d
Marke Frequency Meter Det. 3117_00205959 10dB([dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GH2) Reading Reading (@8) (d8) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.484 43.08 Pk 319 232 0 51.78 - B 74 22.22 303 110 H
2 2512 4534 Pk 32 232 0 54.14 - - 74 -19.86 303 110 H
3 *2.484 3221 RMS 31.9 232 2.43 4334 54 -10.66 303 110 H
4 2558 33.47 RMS 32 -23.1 2.43 44.8 54 9.2 303 110 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788874100-E3V1

FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

VERTICAL PEAK AND AVERAGE DATA

| DEUL SUWON Lab Chomber 3 25 Feb 2819 16:24:35
Restricted Bondedge
- Project Number: 47886741808
] A Client;:Somsung
Config:EUT / AC Adopter / Earphone
Mode:BLE_BE_U_2488
185 Tested by:45585
95
5 B85
"
3
> FBeeeeeeeemmmmmmmeeeeeeeebeeeeeeeeeeeeeeeeeeeec e
£ FIES
Y f HIAY
3 65 [ \
[=5] i 17
o g_
i " Average mit CaBuU/m)
. f g fverege Lin B/ m s
mhmu—m-umx Wikttt il - e b byt bt Ml invly b o b kAo
<
A - -
o
35
2.48 8. 3MH=/ 2.563
Frequency (GHz2
Fonga (51} REL/UBU Ref/Altn  Dst/vg Mode Seeep Pls  3ops/fods Fosition Rargs (G0 BB Rel/Attn  Dabifvg Moda  Gees e Topalfode  Fosition
Marke Frequency Meter Det 3117_00205959 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 *2.484 51,09 Pk 31.9 232 0 59.79 74 -14.21 165 106 v
2 *2.484 5138 Pk 31.9 233 0 59.98 - - 74 “14.02 165 106 v
3 *2.484 32.07 RMS, 319 232 243 432 54 -10.8 165 106 v
3 2551 33.45 RMS, 32 23 243 44.88 54 9.12 165 106 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

IHPUL SULON Lab Chomber 3 25 Feb 2819 15:268:86
Radicted Emissiaons 3-Meters
Project Number:d7B88B74188
180 Client:Samsun
Config:EUT / AC Adepter / Earphane
Made :BLE_HARM 2482
e Tested by:45585
=15
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~ g Limit (dBul/ma
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e}
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H ’ . A Pt
36
] OO0 OO0 SsOOO OO SOUSOSTIOOOOOSOUOUOOE HUSSIOOOOOSNSIOt OONUSTOOPOS SUSOOUOOS SUSTOOOUON SOSUOOEN SOOI OSSOSO
1 18 18
Freguency (GHz)
Rangs (i) RELABU Ref/lin  Dot/Avg Mode Sueep Pls  ¥oups/fiods Fosition Rarge (612} B/ Aef/Abin  Det/fvg Pode Samop Pis  Foups/tode  Pasition
1:1-3 1H(-68)/38 112715 PEAK/LogPur-Uideo 1BJmsec(fisto) 603G MU B-3Boegs 150 3.3-18 MC-6cB)/3k 17D FEK/Logfar-Uiden 1. sectuto) |6k PRMH -35degs 150
'\IPUL SUWON Lab Chamber 3 25 Feb 2819 15:208:86
Radicted Emissiaons 3-Meters
Project Number:d7B88B74188
180 Client:Samsun
Config:EUT / AC Adepter / Earphane
Made :BLE_HARM 2482
e Tested by:45585
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e fivg Limit (dBul/m)
3
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Fewi o i
368
] OSSOSO SNSUSOTOOPOO OO OO ORI SOOSOPOOOSPUOOE HESRROPOOSNRE OONURRROPPOR SOSOOPOOROE SESSOPPTORN SHTPOOIN SN SO
1 14 18
Freguency (GHz)
Range (6} RELUBU Ref/Atin  Dot/vg Mode Suzp Fio  fops/fods Fosition Rarge (D) T/ Ref/Metn  Detifivg Pode Sencp Ptz Toups/fote  Fozition |

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: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00205959 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 * 4,796 30.71 PK 34.2 -28.4 0 36.51 - - 74 -37.49 0-360 250 H
S 9.604 24.35 PK 37 -20 0 41.35 - - 74 -32.65 0-360 250 H
2 *4.797 30.45 PK 34.2 -28.4 0 36.25 - - 74 -37.75 0-360 250 \
3 7.211 25.94 PK 35.8 -24.1 0 37.64 - - 74 -36.36 0-360 150 \
4 7.211 25.94 PK 35.8 -24.1 0 37.64 - - 74 -36.36 0-360 150 \
6 9.606 24.07 PK 37 -19.9 0 4117 - - 74 -32.83 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 (54dBuV/m).
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

MID CHANNEL HORIZONTAL

PI_IL SULON Lab Chamber 3

25

Feb 2813

15:82:58

Radicted Emizsions 3-Meters
Project Number:d4788B741@8
188 Cllant:Somsung
Config:EUT / AC Adapter / Earphone
Mode :BLE_HARM 2448
9@ Tested by: 45585
=15
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E
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] OO0 OO0 SsOOO OO SOUSOSTIOOOOOSOUOUOOE HUSSIOOOOOSNSIOt OONUSTOOPOS SUSOOUOOS SUSTOOOUON SOSUOOEN SOOI OSSOSO
1 18 18
Freguency (GHz)
Rangs (i) RELABU Ref/lin  Dot/Avg Mode Sunep Pls  ¥oups/fiods Fosition Rarge (612} B/ Aef/Abin  Det/fvg Pode Saop Pis  Foups/tode  Pasition
113 1H(-68)/38 112715 PEAK/LogPur-Video Puto 609 WM B-3fcegs 290 3318 MC-6cB) /3 81/ PERK/Logfar-Uiden  Auto [ o 26idege 250 o
IHPUL SULON Lab Chomber 3 25 Feb 2819 15:02:58
Radicted Emissiaons 3-Meters
Project Number:d7B88B74188
180 Client:Samsun
Config:EUT / AC Adapter / Earphone
Mode :BLE_HARM 2448
9@ Tested by: 45585
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] OSSOSO SNSUSOTOOPOO OO OO ORI SOOSOPOOOSPUOOE HESRROPOOSNRE OONURRROPPOR SOSOOPOOROE SESSOPPTORN SHTPOOIN SN SO
1 18 18
Freguency (GHz)
Rangs (2] RELABU Ref/lin  Dot/Avg Mode Sueep Pls ¥ops/fiods Fosition Rarge (Giz) B/ Aol /Atin  Det/fvg Fode Samop Pis  Foupe/tode  Pasition |

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: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 311700205959 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 *4.883 31 PK 34.2 -29.2 0 36 - - 74 -38 0-360 250 H
3 *7.329 26.04 PK 35.8 -23.6 0 38.24 - - 74 -35.76 0-360 250 H
S 9.76 23.03 PK 37.2 -19.6 0 40.63 - - 74 -33.37 0-360 250 H
2 4.88 30.52 PK 34.2 -29.1 0 35.62 - - 74 -38.38 0-360 150 v
4 *7.321 25.28 PK 35.8 -23.7 0 37.38 - - 74 -36.62 0-360 150 \
6 9.757 23.53 PK 37.2 -19.6 0 41.13 - - 74 -32.87 0-360 250 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

HIGH CHANNEL HORIZONTAL

UL SUWON Lab Chamber 3

25 Feb

7819 16:28:29

1
Rodioted Emissions 3-Meters
aci Project Number:4788874188
L Client: Somsung
Conf g EUT / AC Adopter / Earphans
Mode |BLE_HARM_ 2488
og| Tested by:45585
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! 18 18
Frequency (GHz>
[ Range (GHz) REU/UBY Ref/Attn  Det/Avg Hode Suesep Ptz 4Sups/Mode  Fasition Ronge (BHz) REL/VBY Ref/Atin  Det/hvg Mode Sweep Pts  #Seps/Mode  Fosition
3 1HC-5dB)/3Bk 11215 PERK/LogPer-Uideo  [B3msecifuto) GOBE  HEX B-36Bdegs | 3: 318 1Mi-5dB)/30k 8778 PER/Lour-Uldeo | dseclhulo) 16k WAKH B-FBdegs 15
1,‘7LL SULCN Lab Chamber 3 25 Feb 2819 16:28:29
Rodioted Emissions 3-Meters
. Project Number 4788874180
L5 Cl izt Somsun
Config:EUT / AC Adepter / Earphons
Mode :BLE_HARM_2480
9| Tested by: 45585
84|
T e e o S
P
T
o
S v | OSSO0 OOPO OOt SSUOOOOOOROOTOUS SUSSETUSOOOOOU HOOOOOSSSOOOOOSRRRROS OUOUSSOOOSSRRE SOTOTPOSSNRTINS SUSRUTIO SOUNUSIOOE SNNEOTS SOOOON SOOOOS OSSOSO
e Avg Limit CdBuld/m)
[T | oo OossO S OSSOSO UOORPRS VOPOSSRRUROTORN SNSUUOSRPRSRE OPPSPSRRPRSTOURS SPPSSRRPPRUIE SORRRSSROIES SUSERI SRRSO SRR SOOSRRN SOOI OT OO
© !
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00205959 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 *4.963 30.55 PK 34.2 -28.8 0 35.95 - - 74 -38.05 0-360 250 H
3 *7.439 25.14 PK 35.8 -23.4 0 37.54 - - 74 -36.46 0-360 250 H
5 9.929 22.66 PK 375 -19.7 0 40.46 - - 74 -33.54 0-360 250 H
2 4.961 30.47 PK 34.2 -28.8 0 35.87 - - 74 -38.13 0-360 150 \
4 *7.441 24.94 PK 35.8 -23.4 0 37.34 - - 74 -36.66 0-360 150 v
6 9.916 22.29 PK 375 -19.7 0 40.09 - - 74 -33.91 0-360 250 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788874100-E3V1
FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

11.3.

WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (1Mbps)

HORIZONTAL PLOT

95L|, SUWON Lab Chamber 1 27 Feb 2819 B3:46:41
Rodiated Emisszions - 3 Meters
Project Number: 4788874100
85 Client :Samsung
Config:EUT / AC Adopter / Earphone
Mode :Below_1GHz_BLE_1M
75 Tested by:d7989
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1:30-1008 120 (-50)/ 300 1B7/28  PEAK/LcgPur-Video  165msectfuto) 1Bk HXH 1-60dege K
95L|, SUWON Lab Chamber 1 27 Feb 2818 B3:46:41
Rodiated Emizsions - 3 Meters
Project Number: 4788874180
85 Client:Samsung
Config:EUT / AC Adapter / Earphone
Mode Below_16GHz BLE_1M
75 Tested by:47989
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
FCC ID: ASLSMA405FN

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163_750 Below_1G[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 60.749 35.42 Pk 18.4 -30.3 23.52 40 -16.48 0-360 300 H
2 96.833 43.59 Pk 17.6 -29.7 31.49 43.52 -12.03 0-360 300 H
3 173.366 44.66 Pk 15 -28.8 30.86 43.52 -12.66 0-360 100 H
4 60.846 40.14 Pk 18.4 -30.3 28.24 40 -11.76 0-360 100 Vv
5 96.057 39.91 Pk 17.4 -29.8 27.51 43.52 -16.01 0-360 200 Vv
6 *277.835 35.18 Pk 189 -27.8 26.28 46.02 -19.74 0-360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4788874100-E3V1 DATE: FEB 28, 2019
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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 (1Mbps)

| gl SUMON Lob AC Shield Raom 26 Feb 2815  P8:58:42
: i ; ; L Conducted RFI Uoltage
Froject No:4788874 188
EL Client Name:Somsung
Config:EUT / AC Adepter / Earphone
i i P Mode :AC_Line BLE_1M
8p ) Test by:47983
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Frequency (MHz)
Fange (FAz) FEU/U60 Ref/Atin  Dst/fvg Mode Susep Fiz  dups/thds  Loke fiangs CHHz) [EIT Raf/Altn  Dst/Avg Mode Semep T

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 .162 38.53 Pk 10 1 48.63 65.36 -16.73 - -
2 177 18.78 Av 10 2 28.98 - - 54.63 -25.65
3 717 29.37 Pk 9.9 2 39.47 56 -16.53 - -
4 72 18.36 Av 9.9 2 28.46 - - 46 -17.54
5 1.2075 21.19 Pk 9.8 3 31.29 56 -24.71 - -
6 1.209 12.33 Av 9.8 3 22.43 - - 46 -23.57
7 1.665 20.26 Pk 9.8 3 30.36 56 -25.64 - -
8 1.692 10.86 Av 9.8 3 20.96 - - 46 -25.04
9 2.145 17.33 Pk 9.8 3 27.43 56 -28.57 - -
10 2.145 8.68 Av 9.8 3 18.78 - - 46 -27.22
11 2.601 18.29 Pk 10 3 28.59 56 -27.41 - -
12 2.604 9.01 Av 10 3 19.31 - - 46 -26.69

Pk - Peak detector
Av - Average detection
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FCC ID: ASLSMA405FN

DATE: FEB 28, 2019

LINE 2 PLOT
WJUU_ SUWON Lab AC Shield Roam 26 Feb 2819 B5:58:42
Conducted RFI Ualtoge
98 C17ant Noma:s
CanfigiEUT /
Made :AC_Line BLE_IM
5 USSR SUSSSSSUUOIIOS SURSSSSSOSUNOS OIS SUSSUOON SO SOROO NSO SO SRRSO SRS Test by 47983
N, i A —————~
= -
8 6p - O
o
4 5B 3
R TR
2 g+ .‘;"\h:.‘-\‘
e AN
iG]
;@ 4 1
.\.f.‘_ﬁ f A "l‘”\u“» L ' i
2 / “.;W Wt
18
5
Frequency (MHz)
Ronga (HHz) FBU/UBY Ref/fkin  Detffig Mode Sweap Pts  #5wpe/Mode  Label pﬁ"iinjd k:?B?[\EL B st‘#ﬂ“tn :]Ilel.fﬂ-g Mode .]"Zﬁp " ?Eﬁu ‘?Tﬁmms ‘L‘Irtsl |
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 .165 35.79 Pk 10 1 45.89 65.21 -19.32 - -
14 .186 14.97 Av 9.9 2 25.07 - - 54.21 -29.14
15 .702 29.78 Pk 9.9 2 39.88 56 -16.12 - -
16 .699 17.74 Av 9.9 2 27.84 - - 46 -18.16
17 1.155 18.46 Pk 9.8 3 28.56 56 -27.44 - -
18 1.161 9.46 Av 9.8 3 19.56 - 46 -26.44
19 1.716 17.3 Pk 9.7 3 27.3 56 -28.7 - -
20 1.713 7.23 Av 9.7 3 17.23 - 46 -28.77
21 2.163 17.01 Pk 9.7 3 27.01 56 -28.99 - -
22 2.163 8.05 Av 9.7 3 18.05 - - 46 -27.95
23 2.616 15.65 Pk 9.7 3 25.65 56 -30.35 - -
24 2.637 7.02 Av 9.7 3 17.02 46 -28.98
Pk - Peak detector
Av - Average detection
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