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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Samsung Electronics Co., Ltd.
129 Samsung-Ro, Yeongtong-Gu,
Suwon-Si, Gyeonggi-Do, 16677, Korea

EUT DESCRIPTION: GSM/WCDMA/LTE Phablet with BT, DTS/UNII a/b/g/n/ac, NFC,
ANT+ and WPT
MODEL.: SM-A515U, SM-A515U1, SM-A515W and SM-S515DL
SERIAL NUMBER: Conducted: R38MBOB5QVN
Radiated: 353327110219805
DATE TESTED: January 02 to 07, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-210 Issue 9 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements set
forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and mechanical
components. All samples tested were in good operating condition throughout the entire test
program. Measurement Uncertainties are published for informational purposes only and were not
taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. 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 NVLAP, NIST, any agency of the Federal Government, or any agency of the U.S.
government.
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, , KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, ISED RSS-GEN Issue 5 and ISED RSS-210 Issue
9.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 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.

47173 Benicia Street | 47266 Benicia Street 47658 Kato Rd
[ ] chamber A : Chamber D : Chamber |
: Chamber B : Chamber E X Chamber J

Chamber C L_| Chamber F L_| Chamber K
: Chamber G : Chamber L
: Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

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

RADIATED EMISSIONS

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)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION
The EUT is a GSM/CDMA/WCDMA/LTE Phablet with BT/BLE, DTS/UNII a/b/g/n/ac,
NFC and ANT+.

The model SM-A515U was used for final testing and is representative of the test results in this
report.

5.2. MAXIMUM FUNDAMENTAL FIELD STRENGTH

The transmitter has a maximum peak fundamental field strength as follows:

Frequency Range Mode Peak E-field Strength Avg E-field Strength Distance
(MHz) (dBuV/m) (dBuV/m) (m)
2402 - 2480 ANT + 90.12 56.57 3.00
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.1 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was A515U.001.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

All radios that can be transmitted simultaneously have been evaluated for radiated for all
possible combinations of transmission and found to be in compliance.
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REPORT NO: 13171837-E8V1

FCC ID: ABLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter

Samsung

EP-TA200

R37KBKLO3C1DK3 [N/A

Earphone

Samsung

N/A

N/A N/A

1/O CABLES (CONDUCTED TEST)

Antenna

Shielded

To spectrum Analyzer

2 USB

USB

Un-shielded

1 EUT to AC Mains

I/O CABLES (RADIATED AND CONDUCTED EMISSIONS

1 USB 1 USB Shielded 1 N/A
2 Earphone 1 3.5mm Un-shielded 1 N/A
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

CONDUCTED TEST SETUP DIAGRAM

1 EUT

2 | AC Mains

TEST SETUP

For conducted tests: the EUT was stand alone. The test software exercises the radio.
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

AC Mains

|
g
e

Spectrum Anshyzer

TEST SETUP

For radiated tests: EUT is connected to earphone. The test software exercises the radio.
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

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 Asset Cal Due
Antenna, Passive Loop 30Hz to 1MHz ELETRO METRICS EM-6871 PRE0179466 05/31/2020
Antenna, Passive Loop 100KHz to 30MHz ELETRO METRICS EM-6872 PRE0179468 05/31/2020
Antenna, Horn 1-18GHz ETS Lindgren 3117 T344 05/07/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 05/28/2020
Amplifier, 9KHz to 1GHz, 32dB SONOMA INSTRUMENT 310 PRE0180174 06/01/2020
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences Corp. JB3 T899 08/23/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179367 05/16/2020
Antenna Horn, 18 to 26.5GHz ARA MWH-1826/B T447 08/13/2020
Pre-Amp 1-26.5 GHz AMPLICAL AMP168§26'5' PRE0181238 | 05/01/2020
Spectrum Analyzer, PSA, 3Hz to 44GHz | K€ysight Technologies E4446A T146 01/28/2020
(Formerly Agilent)
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 171901 05/28/2020
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020
LISN for Conducted Emissions CISPR-16 FCC INC. e T1310 01/24/2020
UL AUTOMATION SOFTWARE

Radiated Software UL UL EMC Ver 9.5, June 15, 2019

Antenna Port Software UL UL RF Ver 10.4, Oct 10, 2019

AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Tested By: 19497 AF
Date: 12/31/2019

Note:

ON Time (over 100ms period) = ON Time over 1msec period x No. of pulses over 100msec
period.

Duty Cycle
Correction Factor 1/B
ON Time [ Number of [ON Time Duty Cycle Duty for Average Minimum
Mode over Pulses over B Period X Cycle Measurements VBW
1msec 100msec | (msec) [ (msec) | (linear) (%) (dB) (kHz)
ANT+ 0.1617 13 2.1021 | 100.00 0.021 2.102 -33.55 0.476
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DATE: 1/15/2020

ISED: 649E-SMA515W

DUTY CYCLE PLOTS

& Agilent 18:09:45 Dec 31, 2019 L
a Mkrl  1B1.7 ps

Ref 28 dBnm Atten 20 dB 0.24 dB 139'9,5“ ”g”‘ez

#Peak =

Log

16

4B/ L5 3 Hormal

Dffst

18.6

dB Delta

Delta Pair

(Tracking Ref

Lafv Ref a

WL 52 Span Pair

33 FS Span Center

AR

ECf)

FTun off

Center 2.402 009 GHz Span 0 Hz 1”‘0’{ S

Res BH & MHz #+YEH 58 MHz Sweep 1 ms (BA1 prs)

ON TIME over 1ms

% Agilent 18:11:35 Dec 31, 2919 L [Freg/Channel]

AP219.11.13,19497 AF.Conducted B Center Freq

Ref 26 dBm Atten 28 dB

sPeak 2.46280008 GHz

Log

18 Start Freq

dB/ 2.48200000 GHz

Dffst

ég's Stop Freq
2.40200800 GHz

CF Step

2.00000808 MHz

LaAw Auto Man

WL S5z Freq Offset

33 FS 0.00060006 Hz

AA

£fn .

F%;;] Signal Track
On 0H|

Center 2.4082 BBE GHz Span 8 Hz I—

Res BH 8 MHz #YBH 56 MHz Sweep 100 ms (681 pts)

Number of pulses over 100ms period
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (KHz)
Low 2402 815.5734
Mid 2441 804.7189
High 2480 813.1733 |
# Agilent 17:54:42 Dec 31, 2019 L Freq/Channel % Agilent 17:56:07 Dec 31, 2819 L Freq/Channel
| ] |
- Center Freq - Center Freq
Ch Freq 2.402 GHz Trig Free 2 46200000 SHz Ch Freq 2.441 GHz Trig Free 244100009 GHz
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Start Freq| Start Freq
SAPLODENR BH2) | | PPRIS 111519407 AT Conducred B #-11008R3 GH
Ref 28 dBm #Atten 30 dB Ref 28 dBm #ftten 38 dB
#Peak T Stop Freq +Peak Stop Freq
Log | 2.46300000 GHz] Log 2.44200000 GHz|
18 an 18
dB/ 5 CF Step dB/ CF Step
Ofist 208.000008 kHz Offst = 200.080080 kHz
S v [Buto Man 106 Foa oo |Buto Man
& ! l— B ik N
‘ | Freq Offset ‘ Freq Offset
Center 2.402 000 GHz Soan 2 Mz || 2| | |Center 2431 600 GHz Soan 2 Wz || & Hz
#Res BH 15 kHz #UBH 56 kHz #Sweep 100 ms (1001 pts) #Res BH 18 kHz #YBH 56 kHz #Sweep 100 ms (1001 pts)
= = - » Signal Track| = = - - Signal Track|
Occupied Bandwidth Occ BH Z Pwr  99.00 7 |[loy 0ff Occupied Bandwidth Occ BH % Pur  99.80  |lioy 0ft]
815.5734 kHz x dB -20.00 d 804.7189 kHz x B -20.80 B
Transmit Freq Error 7.850 kHz Transmit Freq Error 5.175 kHz
% dB Bandwidth 765.358 kHz % dB Bandwidth 743.427 kHz
|
3% Agilent 17:57:11 Dec 31, 2019 L Freq/Channel
| ]
Th Freq .45 oAz Trig Free 2_ce"ter FrG‘fg
Occupied Bandwidth [Averages: 1 | ]
[Center 2.480000000 GHz ||, Strtrrea
AP2619.11.13,19497 AF,Conducted B | :
Ref 28 dBm #Atten 30 dB
#Peak T Stop Freq
Log I 2.48180600 GHz
1@ _‘_
dB/ >, tep
Offst - 200.000000 kHz
106 [ womrelflButo  Manf
dB
fIl Freqofeset
Center 2,460 008 GHz Sman 2 1z || Hz
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 prs)
= = - - Signal Track
Occupied Bandwidth Occ BH 7 Pur  99.08 7 [floy il
813.1733 kHz x B -20.08 &8
Transmit Freq Error  4.494 kHz
% dB Bandwidth 742,848 kHz
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

20dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 5% of the
20 dB bandwidth. The VBW is set to approximately three times RBW. The sweep time is

coupled
RESULTS
Channel|Frequency[20dB Bandwidth Frequency Edge Limit Margin
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2402 0.819 2401.5905 2400 -1.59
Mid 2441 0.834 N/A N/A N/A
High 2480 0.885 2480.4425 2483.5 -3.06
A Agilent 17:49:18 Dec 31, 2019 L Freq/Channel % Agilent 17:43:111 Dec 31, 2613 L Freqg/Channel
AP2019.11.13,19497 AF, a Mkrl 819 kHz| Center Freq AP2019.11.13,19487 AF, a Mkrl 834 kHz Center Freq
E;Li@ dBm #Atten 30 dB -0.120 dB 2.46200000 Cls EgiaZk@ dBm #ftten 38 dB -8.245 dB 2.44100000 Gl
Lag Log
1@ Start Freq 18 Start Freq
dB/ 240050009 GHz| dB/ 2.43950808 GHz|
Offst Offst
}jg'e Stop Freq iga Stop Freq
240350988 GHz| 2.44250000 GHz|
Dl 1R 1 ul} 1R, 1
. _ < o
L cF step| | |n® CF Step
#Phug 93@@.@@%@@ ;Hz #Phva HS@@.@@@@@@ th
20 !u=tn il 28 (fute il
ML 52 Freq Offset ML 52 Freq Offset
$3 FC || 0.80060000 Hz 33 F 0. Hz
AR | AA
f;%k | Signal Track f;%k Signal Track
Swp 1 On 0ff Swp n Ui
]
Center 2.402 000 GHz Span 3 MHz Center 2.441 000 GHz Span 3 MHz
#Res BH 30 kHz VEH 91 kHz Sweep 3.2 ms (1001 pts) #Res BH 30 kHz VBH 91 kHz Sweep 3.2 ms (1001 pts)
|
3 Agilent 17:46:36 Dec 31, 2019 L Freq/Channel
AP2619.11.13,19497 AF, a Mkrl 385 kHz|
Ref 28 dBm WRtten 38 dB “a.172 dp || Center Freq
WPoak 2. GHz
Log
18 StartFreq
dB/ 2.47850800 GHz
Offst
ﬁgﬁ StopFreq
o i . 2.48150800 GHz
-21.7 *
= CF Step|
300.000060 kHz
#PAvg [Auto Man
28 |
ML 52 | Freq Dffset
53 FC @, Hz|
AR |I——
f>(;k | Signal Track
Sup | n OfH
|
Center 2.480 006 GHz Span 3 MHz
#Res BH 30 kHz YBH 91 kHz Sweep 3.2 ms (1001 pts)
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REPORT NO: 13171837-E8V1

FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

9. RADIATED TEST RESULTS

LIMITS

FCC 8§15.249

FCC §15.205 and 8§15.209

ISED RSS-GEN, Section 8.9 and 8.10

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

24.25 GHz.

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

Fiald Fi=ld
sirangth of strangth of
Fundameantal frequancy fundamental | harmonics
(rnillivoltss {rmic rovalts!
metar) metar]
Q024928 MHz ... 50 B0
2400-24835 MHz ... 50 L0
EF25-ERATEMHz ... 50 B0
24.0-24.25 GHz ... 250 2500

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

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

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uv/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement 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 pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (500
Hz) video bandwidth with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the
channel with the highest output power was tested.

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.

2D antenna use - For below 30MHz testing, investigation was done on three antenna orientations

(parallel, perpendicular, and ground-parallel), parallel and perpendicular are the worst
orientations, therefore testing was performed on these two orientations only.

KDB 414788 OFS and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making measurements
in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.1. TRANSMITTER ABOVE 1 GHz
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

WEEUL Fremont - Chamber J 26828 Jan 2 17:39:08
Restricted Bandedge
= Project Number: 13171837
1 Client:Samsung
Confiq:EUT + Support Equipment
- Mode: ANT+ 2482_H
18 Tested by: 19437 AF
£ 9
1
3 85 ﬂ
5
N Peok Lim{t C(dBulJ/ml / \
. 75
]
2 j \
S
=
S
fis]
z 55 Average Limit (dBul/m) f
|
NI () " FYRRTNIRWRT TOPIR T | MM
i R AN I A ST s s A Ao
35
2.31 18.5MHz/ 2.915
Frequency (GH=zJ
Ronpe (BHz) RREL/EL Ref/ftin  Det/fvg Hode Sweep Pis  #3ups/tode  Position Range (6Hz) REW/VBU Ref/fttn  Det/fivy Mode Sueep Pts  #5ups/Mode  Position
1:2.31-2.415 IMC-EABX/M  1GT/18 PEAKAFur AuqiRHS)  futa Bt HAH B4 doge 1
ANT 2482 H.DAT 30915 |1 Moy 2816 Rev 9.5 19 Oct 26149

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuVv/m) (dBuVv/m) (dB)
1 *2.38999 41.52 Pk 31.9 -25.5 0 47.92 - - 74 -26.08 354 176 H
*2.38999 41.52 AVG 31.9 -25.5 -33.55 14.37 54 -39.63 - - 354 176 H
2 *2.32695 44.83 Pk 31.6 -25.6 0 50.83 - - 74 -23.17 354 176 H
*2.32695 44.83 AVG 31.6 -25.6 -33.55 17.28 54 -36.72 - - 354 176 H

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

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor = -33.55 dB
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

VERTICAL RESULT

UL Fremont - Chamber J

2828 Jon 2

17:51:56

g5

Restricted Baondedge

Pro ject Number: 13171837
Client:Samsung
Confi

9:EUT + Support Equipment

Made: ANT+ 24@2_U
Tested by: 19497 AF

85

75 Peok Limjt (dBull/m2

55

(dBul/m) Horizontal - Pk

55 Average bLimit (dBull/m)

e i L .H\WMM

AR Y YT AR (RO TRV IR PR T PTIERTYeTn| " TP W TR Y PR
¥ Muu i o

S

45
35
2.31 18, 5MH=z/ Z2.915
Frequency (GHz2
Range (GHz) REW/VEN Fef/Atin  Det/Avg Mode Sweep Ple #SwpsMode Position | Range (G2 REW/VEW Ref#fttn  Dat/fvy Mode Suaen Pte 15wsAfode  Position
1:2.31-2.415 IM(-6elB 2/ 3H 187/18 PEAK/Pur AvqRMS)  Auto 9@atl  MAXH B8 dege 14
ANT 2482 U.DAT 38915 |1 Moy 2816 Rev 9.5 |9 Oct 2819
Trace Markers
Marker Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuvim) | (dBuv/m) (dBuv/im) (dB)
1 *2.38999 41.76 Pk 31.9 -25.5 0 48.16 - - 74 -25.84 88 147 \
*2.38999 41.76 AVG 31.9 -25.5 -33.55 14.61 54 -39.39 - - 88 147 \
2 *2.37242 44.45 Pk 31.8 -25.5 0 50.75 - - 74 -23.25 88 147 \
*2.37242 44.45 AVG 31.8 -25.5 -33.55 17.2 54 -36.8 - 88 147 \

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

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor = -33.55 dB
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WEEUL Fremont - Chamber J 2828 Jan Z 18:18:45
Restricted Bandedge
115 Project Number: 13171837
Client:Samsung
Conf i g:EUT + Support Equipment
. Mode: ANT+ 2488_H
18 Tested by: 19437 AF
@ 35
1
5 85
C
s /\ Peak Limit CdBul/m)
E 7E =a rmi = m
Q
- /
£ 65
>
3
3 ) \ Average Limit (dBul/m)
— 5’:
Mwmmwd WWM«MW“‘ N e A S S s
45 " i v
35
2.46 8. 3MHz/ 2.563
Frequency (GH=zJ
Fange (61z) FEW/UEH Fel/Attn  Det/fvg flodz Sueep Plo  Fupoiliods Fosition | Range (G2 RE/VE Ref7Aittn  Det/Avg Mode Susen Pts  Tawparfode Position
1:2 46-2 563 I MC-EelB 2/ 3H 163/18 PEAK/Pur Avq(RMS)  Auto gaEt  MAXH 362 dege 1
ANT 2488 _H.DAT 38915 11 Moy 2816 Rev 3.5 9 Oct 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuV/m) (dB)
1 *2.48351 42.16 Pk 32.3 -25.5 0 48.96 - - 74 -25.04 302 167 H
*2.48351 42.16 AVG 32.3 -25.5 -33.55 15.41 54 -38.59 - - 302 167 H
2 *2.48878 44.87 Pk 32.3 -25.5 0 51.67 - - 74 -22.33 302 167 H
*2.48878 44.87 AVG 32.3 -25.5 -33.55 18.12 54 -35.88 - - 302 167 H

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

Pk - Peak detector

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor =-33.55 dB
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

VERTICAL RESULT

1ZI:UL Fremont - Chamber J 2828 Jon 2 17:59:488
Restricted Baondedge
= Pro ject Number: 13171837
T Client:Samsung
Config:EUT + Support Equipment
- Maode: ANT+ 248@_U
18 Tested by: 19437 AF
@ 95
1
3 85
C
=)
g 75 f FPeak Limit CdBuUY/md
=)
£ 65
>
S
2 ) L Average Limit C(dBuU/md
Z 55 A
'I L 4 L PRRPER L VI AT T A i L L b i 1 Lk
" " M 'M TNPRVITPRNPRRENY T m 2 ikl IITIRSTIPR AN, TR LEJm“ it o
45
35
2.46 18, 3MH=z/ Z2.563
Frequency (GHz2
Range (GHz) REW/VEN Fef/Atin  Det/Avg Mode Sweep Ple #SwpsMode Position | Range (G2 REW/VEW Ref#fttn  Dat/fvy Mode Suaen Pte 15wsAfode  Position
1:2 46-2 563 IM(-6elB 2/ 3H 187/18 PEAK/Pur AvqRMS)  Auto 9@atl  MAXH 178 dege 2¢
ANT 248B_U.DAT 38915 |1 Moy 2816 Rev 9.5 |9 Oct 2819
Trace Markers
Marker Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dBuv/m) | (dBuv/im) (dBuV/m) (dB)
1 *2.48351 41.36 Pk 32.3 -25.5 0 48.16 - - 74 -25.84 178 244 \
*2.48351 41.36 AVG 32.3 -25.5 -33.55 14.61 54 -39.39 - - 178 244 \
2 2.5472 44.19 Pk 32.3 -25.4 0 51.09 - - 74 -22.91 178 244 \
2.5472 44.19 AVG 32.3 -25.4 -33.55 17.54 54 -36.46 - 178 244 \

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

Pk - Peak detector

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor = -33.55 dB
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

~UL Fremont - Chamber J

2028 Jon 2 20:22:51

"

Radioted Emissions 3-Meters
195 Project Number: 13171837
Client:Samsung
Config:EUT + Support Equipment
- Mode: ANT+ 2482
El Tested by: 19497 AF
35
Peak Limit (dBuU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBuU/m)
55 -
45 L
1 " "
L > P
o 3 it p M
35 THPRRTRIRRI vt Il
ol
25
1 18 18
Frequency (GHz)
Range (GHz) RE/UBU Ref/fttn  Dat/Avg Modk Sueep Pts foupo/Mode Position Range (6z) REW/UBI Ref/Mitn  Det/Avg Mode Sueep Pls  Fowpo/lode Position
1:1-3 1H(-6d8)/38k  1B7/18  PEAK/Pur Avg(RMS)  1BSnsec(futo) 9801  MAWH B-36Bdegs H | 3:3-18 INC-6cB)/30k  85/2 PEAK/Pur Avg(RHS)  1.4secCiuto) 18k MAXH 8-36Bdegs H

FCC PortiSC 2.4GHz RSE.TST 34915 15 Jun 2618

Rev 8.5 24 Sep 2819

HORIZONTAL

! WKUL Fremont - Chamber J 2028 Jon 2 19:43:14
Radioted Emissions 3-Meters
185 PPFJJe:t Number: 13171837
Client:Somsung
Config:EUT + Support Equipment
Mode: ANT+ 2482
95 Tested by: 19497 AF
8':
Peak Limit CdBulU/m)
75
‘e
3 5
2 6
[is]
o
= Avg Limit (dBuU/m)
5K
4':
2
o
6
" 5
35 2 o
25
1 18 18
Frequency (GHz)
Range (GHz) REI/UBY Raf/fttn  Dat/fvg flodk Sucep Pts foups/fiode  FPosition Range (6H2) REW/UB Ref/fitn  Det/Avg fiode Suep Pl Fowps/fode Position
FCC Port!5C 2.4GHz RSE.TST 38915 {5 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 1.98753 42.46 PKFH 31 -25.7 47.76 - - - - 102 265 H
2 1.95387 42.47 PKFH 31 -25.7 47.77 - - 278 144 \
3 *4.74516 38.71 PKFH 34.1 -30.5 42.31 - - 74 -31.69 117 252 H
*4.74414 25.25 VALIT 34.1 -30.5 28.85 54 -25.15 - - 117 252 H
4 6.15256 36.86 PKFH 35.7 -29 43.56 - - - 13 349 H
5 *4.84544 39.03 PKFH 34.2 -31.1 42.13 - - 74 -31.87 199 222 \
*4.84489 25.99 VALIT 34.2 -31.1 29.09 54 -2491 - - 199 222 \
6 6.31219 35.68 PKFH 35.6 -27.8 43.48 - 3 367 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

MID CHANNEL RESULTS

| WRUL Fremont — Chamber J 2020 Jon 2 18:54: 14
Radioted Emissions 3-Meters
195 Project Number: 13171837
Client:Samsung
Config:EUT + Support Equipment
= Mode: ANT+ 2441
El Tested by: 19497 AF
8‘:
Peak Limit (dBuU/m)
75
‘e
3 5
3 6
w
o
~ Avg Limit (dBul/m)
55 -
45 LN
] N PR RV progpPOTY
g 4
Ml 3 e s
35 M o TYUR PPN o
iy
25
1 18 18
Frequency (GHz)
Range (GHz) RE/UBU Ref/fttn  Dat/Avg Modk Sueep Pts foupo/Mode Position Range (6z) REW/UBI Ref/Mitn  Det/Avg Mode Sueep Pls  Fowpo/lode Position
1:1-3 1H(-6d8)/38k  1B7/18  PEAK/Pur Avg(RMS)  1BSnsec(futo) 9801  MAWH B-36Bdegs H | 3:3-18 INC-6cB)/30k  85/2 PEAK/Pur Avg(RHS)  1.4secCiuto) 18k MAXH 8-36Bdegs H
FCC Porti5C 2.4GHz RSE.TST 38915 {5 Jun 2018 Rev 9.5 24 Sep 2019

HORIZONTAL

! WKUL Fremont - Chamber J 2028 Jon 2 18:54:14
Radioted Emissions 3-Meters
185 PPFJJe:t Number: 13171837
Client:Somsung
Config:EUT + Support Equipment
Mode: ANT+ 2441
95 Tested by:19497 AF
8':
Peak Limit CdBulU/m)
75
‘e
3 5
2 6
[is]
o
= Avg Limit (dBuU/m)
5K
4':
2
o
6
A S
35 2 o
25
1 18 18
Frequency (GHz)
Range (GHz) REI/UBY Raf/fttn  Dat/fvg flodk Sucep Pts foups/fiode  FPosition Range (6H2) REW/UB Ref/fitn  Det/Avg fiode Suep Pl Fowps/fode Position
FCC Port!5C 2.4GHz RSE.TST 38915 {5 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 1.95405 43.1 PKFH 31 -25.7 48.4 - - - - 207 178 H
2 1.98418 41.82 PKFH 31 -25.7 47.12 - - 206 347 \
3 * 4.70846 38.33 PKFH 34.1 -30.8 41.63 - - 74 -32.37 231 142 H
*4.70946 25.41 VALIT 34.1 -30.8 28.71 54 -25.29 - - 231 142 H
4 6.24683 36.78 PKFH 35.6 -27.8 44.58 - - - - 184 381 H
5 *4.71735 38.64 PKFH 34.1 -30.8 41.94 - - 74 -32.06 79 134 \
*4.71492 25.4 VALIT 34.1 -30.8 28.7 54 -25.3 - - 79 134 \
6 6.23679 36.06 PKFH 35.6 -28.1 43.56 - - - - 309 104 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 27 of 41

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

11;UL Fremont - Chamber J 2628 Jon 2 18:16:14
Radioted Emissions 3-Meters
185 Pr§Ja:t Number: 13171837
Client:Somsung
Config:EUT + Support Equipment
- Made: ANT+ 24808
El Tested by: 19497 AF
8’:\
Peok Limit (dBulU/m
75
‘e
3 5
2 b
[ia]
o
— Avg Limit (dBuU/m)
5’:\
45 L
1 . i
et T il o
35 i " wl
i I
L
25
1 18 18
Frequency (GHz)
Range (6H2) REI/UBU Raf/fttn  Dat/fvg flodke Sucep Pts foups/Mlode FPosition Range (6Hz) REW/UBI Ref/fitn  Det/Avg fiode Suep Pls  Fowps/fode FPosition
1:1-3 1H(-6d8)/38k  187/18  PEAK/Pur Avg(RMS) 1Bnsec(Auto) 9601 1N B-3bdegs H | 3:3-18 INC-6d8)/30k  89/2 PERK/Pur Avg(RHS)  1.4sec(iute) 18k NAH B-368degs H
FCC Part{5C 2.46GHz RSE.TST 38915 15 Jun 2818 Rev 9.5 24 Sep 2819

HORIZONTAL

Hl:UL Fremont - Chamber J 2020 Jon 2 18:16:14
Radioted Emissions 3-Meters
i Project Number: 13171837
Client:Somsung
Config:EUT + Support Equipment
Mode: ANT+ 2480
95 Tested by: 19497 AF
Sﬁ
Peak Limit (dBulU/m
75
‘e
~
3 65
[45)
o
~ Avg Limit (dBuU/m)
55 =
45
5
6
1) et
35] 2
25
1 18 18
Frequency (GHz>
Range (6H2) REI/VBU Raf/fttn  Dat/fvg flodk Sucep Pts  foups/Mode  FPosition Range (6Hz) REW/UB Ref/fitn  Det/Avg fode Sueep Pls  Fowps/fode Position
FCC Port5C 2.46Hz RSE.TST 38915 {5 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 1.94432 42.09 PKFH 30.8 -25.7 47.19 - - - - 152 301 H
2 1.97798 41.97 PKFH 31 -25.7 47.27 - - 292 111 \
3 *4.74153 38.25 PKFH 34.1 -30.6 41.75 - - 74 -32.25 9 360 H
*4.74044 25.57 VALIT 34.1 -30.6 29.07 54 -24.93 - - 9 360 H
4 6.3905 36.43 PKFH 35.5 -28.5 43.43 - - - 221 190 H
5 *4.70041 38.73 PKFH 34.1 -30.7 42.13 - - 74 -31.87 38 378 \
*4.69839 25.43 VALIT 34.1 -30.7 28.83 54 -25.17 - - 38 378 \
6 6.16057 36.56 PKFH 35.7 -29 43.26 - 313 159 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020
ISED: 649E-SMA515W

9.2.

FUNDAMENTAL FREQUENCY RADIATED EMISSION

Tested By: 19497 AF
Date: 01/02/2020
Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
83.72 PKFH 31.9 -25.5 0 90.12 - - 114 -23.88 81 400 H
83.72 AVG 31.9 -25.5 -33.55 56.57 94 -37.43 - - 81 400 H
2.402
79.23 PKFH 31.9 -25.5 0 85.63 - - 114 -28.37 66 102 Vv
79.23 AVG 319 -25.5 -33.55 52.08 94 -41.92 - - 66 102 \
83.51 PKFH 321 -25.5 0 90.11 - - 114 -23.89 338 222 H
241 83.51 AVG 321 -25.5 -33.55 56.56 94 -37.44 - - 338 222 H
80.87 PKFH 321 -25.5 0 87.47 - - 114 -26.53 315 397 \
80.87 AVG 321 -25.5 -33.55 53.92 94 -40.08 - - 315 397 \
83.1 PKFH 324 -25.5 0 90.00 - - 114 -24 103 294 H
2.480 83.1 AVG 324 -25.5 -33.55 56.45 94 -37.55 - - 103 294 H
80.36 PKFH 324 -25.5 0 87.26 - - 114 -26.74 60 376 \
80.36 AVG 324 -25.5 -33.55 53.71 94 -40.29 60 376 \

PKFH - FHSS: RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor = -33.55 dB

Page 30 of 41

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

FAX:(510) 661-0888




REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.3. WORST CASE BELOW 30 MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

| UL Fremont - Chomber J 2828 Jon 2 21:37:39
RF Emissions
Project Number:13171837
1o Ol Tomt : Samoong
Config:EUT + Support Equipment
Mode :ANT+ Worst Case
98 Tested by: 19497 AF
7BkeiPeak Linit CdBulim)
56 T e 8
o T — ——
L; B 'ﬁ\\\ \\\
. ) ok
> Gt b BB —
3 —
< T — 38
= 18 i
ML A b
g i . . 0
b i --"WA@_«BM‘:?;
~3p) W 4 5
~ 2
WWW‘ . \ L. * S DB
gy
. BBB1 B 1 18 38
Frequency (MHz)
Range (HHz) REU/UBY Ref/fttn  Det/fivg Mode Sueep Pts  #Sups/Mode Position Range (MHz) [ Ref/fttn  Det/fvg Mode Sueep Pts  ¥SupsMode Position
1:.809-.15 180C-306)/386 9174 PEAK/Pur Avg(RMS)  Bdnsecthuto) 1Bk MAKH -Flidegs
2:.15-.49 18(-38)/3Bk  §7/8 PEAK/Pur Avg(RHS)  Auto 2% 6-360degs 7:1-1.785 18k(-3d8)/30k  §7/8 PECK/Pur Avg(RHS)  futo 16k MO B-368degs
30.49-1 16k(-3B)/38k  §7/8 PEAK/Pur Avg(RHS)  Auto 16k HAXH 6-30dege 8:1.705-38 Gk (-3d8)/30k  §7/8 PEK/Pur Avg(RHS)  futo 27 NAXH 8-368degs
FCC 15.283 Below 3BMHz .TST 38915 1 Sep 2817 Rev 9.5 24 Sep 2619
Below 30 MHz Data
Marker Frequency Meter Det Loop Cables w/ Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
(MH2) Reading Antenna PRE0186650 Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBUV) (ACF) 300m (dBuVolts) | (dBuVim) (dBuV/m) (dBuV/m) (dBuV/m)
1 .08802 16.12 Pk 55.6 -28.6 -80 -36.88 48.69 -85.57 28.69 -65.57 - - - - 0-360
2 .25795 13.91 Pk 56.1 -28.6 -80 -38.59 - - - - 39.38 -77.97 19.38 -57.97 0-360
4 .04367 20.22 Pk 57 -28.5 -80 -31.28 54.78 -86.06 34.78 -66.06 - - - - 0-360
5 .39942 15.92 Pk 56 -28.5 -80 -36.58 - - - - 35.58 -72.16 15.58 -52.16 0-360
1 .08802 16.12 Pk 55.6 -28.6 -80 -36.88 48.69 -85.57 28.69 -65.57 - - - - 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Cables w/ Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna PRE0186650 (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuVv) (ACF) (dBuVolts)

3 74341 29.42 Pk 56.1 -28.5 -40 17.02 30.19 -13.17 0-360

6 .81107 29.71 Pk 56.1 -28.5 -40 17.31 29.44 -12.13 0-360

7 1.17068 24.14 Pk 459 -28.4 -40 1.64 26.26 -24.62 0-360

8 11.37909 19.28 Pk 34.4 -28 -40 -14.32 29.5 -43.82 0-360

9 1.17057 23.75 Pk 45.9 -28.4 -40 1.25 26.26 -25.01 0-360
10 18.96346 21.61 Pk 34 -27.8 -40 -12.19 29.5 -41.69 0-360

3 74341 29.42 Pk 56.1 -28.5 -40 17.02 30.19 -13.17 0-360

Pk - Peak detector

Page 31 of 41

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13171837-E8V1
FCC ID: ASLSMA515U

DATE: 1/15/2020

ISED: 649E-SMA515W

9.4.

WORST CASE BELOW 1 GHz

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

91:UL Fremont - Chamber J 2828 Jon 3 19:12:58
Radioted Emissions - 3 Meters
= Project Number: 13171837
8 Client:Samsung
Config:EUT + Support Equipment
Mode: ANT+ Worst Case
75 Tested by: 19497 AF
6’:
55
2 ’_
~
> 4': s
S PRt CHB LY W) f
%
3':
| 5
5 J’M R R X T
e i yw W L
S
36 1868 18668
Frequency (MHz)
Range (HHiz) el Raf/Attn  Dat/Avg fode Sueep Pts  foupo/Mlods FPosition Fange (HHz) REW/UB Ref/fttn  Dot/Avg fiods Susep Pls  Fowpo/fiods Position
1:36-208 120k (-68)/1H 97/18 PEM/LogPurVideo 4msec(Autc) 4803 MAWH B-3Bdegs H | 3:208-1060 12Bk(-648)/IM 97/18  PEM/LogPer-Video flnsec(hute) 2088 NAWH B-36Bdegs H

FCC PortiSC 38-1888MHz . TST 36915 15 Jul 2814

Rev 8.5 24 Sep 2819

HORIZONTAL

QKUL Fremont - Chamber J 2028 Jon 3 19:12:58
Radioted Emissions - 3 Meters
85 PrgJa:t Number: 13171837
Client:Somsung
Config:EUT + Support Equipment
Mode:ANT+ Worst Case
75 Tested by: 19497 AF
65
55
/_\E ’_
~
> 45 ) h
S GPR- i CaB LU/ f
[is]
o
35 :
PN
) K 4
25 A i : ‘. J)M um\ 2 " M
[ o % W
— . . M JAMW
1 ! My 3 lw’ W Wil PR TR
LW g M
Wi
5
36 164 186868
Frequency (MHzD
Range (HHz) REII/UBW Ref/itin Dei/hg ode ~— Swocp Ple “Foupe/lode Fosition Forge () RGN T Ref/Riin Dei/fvg fode Suep Pl Fowpo/lode Position
-2 e (-6d8) /1 97 AK/LogPur-Uideo  4msec(Aut 4 MK 8-36Bdegs U 108 6dB) /1M 8 K/LogPur-Uid ecfuto) 8008 X }68degs
FCC Port!5C 3B-1B@BMHz.TST 38915 {5 Jul 2014 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

Below 1GHz Data

Marker Frequency Meter Det AF T899 (dB/m) Amp Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 46.1967 45.76 Pk 15.6 -31.4 29.96 40 -10.04 0-360 399 H
2 *109.5806 36.65 Pk 18.4 -31 24.05 43.52 -19.47 0-360 298 H
3 46.1622 44.52 Pk 15.6 -31.4 28.72 40 -11.28 328 391 \Y

46.1622 41.46 Qp 15.6 -31.4 25.66 40 -14.34 328 391 \Y
4 *108.8579 40.15 Pk 18.3 -31 27.45 43.52 -16.07 0-360 101 \Y
5 314.2148 39.42 Pk 19.7 -30 29.12 46.02 -16.9 0-360 101 H
6 314.7149 32.59 Pk 19.7 -30 22.29 46.02 -23.73 0-360 199 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.5. WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

| B;UL EMC 2828 Jan 3 23:29:68
RF Emissions
= Order Number: 13171837
& Clicnt Samsung
Configuration EUT + Support Equipment
= Mode:ANT+ Worst Case
8 Tested by / SN: 19497 AF
75 Peak Limit CdBuU/m2
-
2
c
no65
5
T 55 Avg Limit CdBul/ml
a
het
0
3 4
o
o
15
18 26.5
Freguency (GHz)
Ronge (Gfiz) REW/VED Ref/ftin  Dct/fvg Mode Suecp Pia  Fowpoifde  Label Range (GHz) REWVEN Ref/Atin  Dat/Avg Mode Swesp Pla Aoups/fiods  Lebal
1:18-26.5 HO-380/3  B3/2 PEMK/LagPur-Uiden  Jdncec(huto) 98BI HAXH Harizontal
18-26GH= T=et.TST 38315 6 Jan 2815 Rev 9.5 21 Oct 2819
| @:UL EMC 2828 Jan 3 23:29:68
RF Emissions
= Order Mumber: 13171837
° Clicnt Samsung
Configuration:EUT + Support Equipment
- Mode:ANT+ lorst Case
8 Tested by / SN: 18497 AF
75 Feck Limit CdBuU/m)
T
i
» BB
19
o
=3
~ = Avg Limit cdBul/m]
5 5
had
E
a
o
5 4 S WU [T
3 a o 8
25
15
18 26.5
Frequency (GHz)
Range (GHz) REL/ VW Ref/fitin  Det/fvg Made Sweep Ptz #Swpa/Mode  Label Range (GHz) REWVBL Ref/fiktn  Det/fvg Mode Sweep. Pis  4Sups/Mode  Lobel
18-26GHz Teet.TST 38315 6 Jan 2815 Rev 9.5 21 Oct 2819

Page 34 of 41

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

18 - 26GHz DATA

Marker | Frequency Meter Det T447 AF Amp/Cbl Dist Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) (dB) (dBuVv/m) Margin
(dBuV) (dB) (dBuVolts) (dB)
1 19.28539 66.53 Pk 32.7 -57.2 -9.5 32.53 54 -21.47 74 -41.47
2 21.25833 66.56 Pk 33.1 -57.1 -9.5 33.06 54 -20.94 74 -40.94
3 23.15666 67.46 Pk 33.8 -57.6 -9.5 34.16 54 -19.84 74 -39.84
4 19.55078 67 Pk 32.8 -57.1 -9.5 33.2 54 -20.8 74 -40.8
5 22.13383 66.68 Pk 33.5 -57.6 -9.5 33.08 54 -20.92 74 -40.92
6 24.06616 66.46 Pk 34.3 -56.9 -9.5 34.36 54 -19.64 74 -39.64

Pk - Peak detector
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC 815.207 (a)
ISED RSS-GEN, Section 8.8

Fregquency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 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.

RESULTS
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

AC Power Line Norm

LINE 1 RESULTS

12@UL Fremont, CA CE Room 7 Jan 2828 17:86:13
Conducted RFI Uoltoge
186 C154nt None: Samsung
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / 6BHz
92 Test By:19497 AF
78
- 64 f { 4
b SF I T
c CFR 47 Far 5 Closs B Avg
3 sef
3 2\/ 3 o 11
g 3 A ‘ NLB A 2 MM
\ \ 1 4 = L 10
A ? \ A A }m\
- \_/ \\ N YRYLV NARAYIA TSN el o il . :
A WAVAYLVARR VIV VNN e
. v \/ VAT AR E PV eV [\
-6
15 1 [z] 30
Frequency (MHz)
P‘?;ngz MHz) o Rléugl))?u R;g/ﬂétn Det/gvg Mode 57;9;5 :703.33 *?wp;??ﬂde Label Range (MHz) RBW/UBY Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Label
1 - (-6dB) /- /1 lp/Co 15/ kHz ke 1/UF Line-LI
FCC15 CE Closs B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2815
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
1 .231 44.7 Qp 0 0 10.1 54.8 62.41 -7.61 - -
2 .231 30.82 Ca 0 0 10.1 40.92 - - 52.41 -11.49
3 .53925 29.03 Qp 0 0 10.1 39.13 56 -16.87 - -
4 .53925 18.58 Ca 0 0 10.1 28.68 - - 46 -17.32
5 .69675 27.37 Qp 0 0 10.1 37.47 56 -18.53 - -
6 .69675 19.9 Ca 0 0 10.1 30 - - 46 -16
7 1.98375 10.43 Qp 0 1 10.1 20.63 56 -35.37 - -
8 1.98375 2.32 Ca 0 1 10.1 12.52 - - 46 -33.48
9 10.64175 27.22 Qp 0 .2 10.2 37.62 60 -22.38 - -
10 10.62375 18.38 Ca 0 .2 10.2 28.78 - - 50 -21.22
11 13.56 30.91 Qp 1 .2 10.2 41.41 60 -18.59 - -
12 13.56 21.53 Ca 1 .2 10.2 32.03 - - 50 -17.97

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 13171837-E8V1 DATE: 1/15/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

LINE 2 RESULTS

12@UL Fremont, CA CE Room 7 Jan 2828 17:86:13
Conducted RFI Uoltoge
Cho T
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / 6BHz
92 Test By:19497 AF
78
N~ B4
! \\
E S - CFR 47 Far Closs B Avg
3 50
3 S 117 23
5 36 ID4 15 ‘3 f -
9 g 2N
VRV 19 Y 22 8
22 16| AN ] e B =}
o R / \ o 2‘2 N \ v
@
8
-6
15 1 [z] 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/Bttn  Det/Avg Mode Sueep Pts  #Sups/Mode Lobel Range (MHz) RBLf‘/UBH Rzl/ﬁ‘t‘tn De‘L/Qvg Made Swe‘ep Pts #Supe/}"hde Label
FCC15 CE Closs B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2815
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
13 .231 40.45 Qp 0 0 10.1 50.55 62.41 -11.86 - -
14 .22875 25.04 Ca 0 0 10.1 35.14 - - 52.49 -17.35
15 .5505 23.72 Qp 0 0 10.1 33.82 56 -22.18 - -
16 .5505 9.86 Ca 0 0 10.1 19.96 - - 46 -26.04
17 .71025 28.44 Qp 0 0 10.1 38.54 56 -17.46 - -
18 .71025 18.48 Ca 0 0 10.1 28.58 - - 46 -17.42
19 1.9815 12.39 Qp 0 1 10.1 22.59 56 -33.41 - -
20 1.986 3.89 Ca 0 1 10.1 14.09 - - 46 -31.91
21 10.64175 21.38 Qp 0 .2 10.2 31.78 60 -28.22 - -
22 10.64175 13.98 Ca 0 .2 10.2 24.38 - - 50 -25.62
23 13.56 28.8 Qp 1 .2 10.2 39.3 60 -20.7 - -
24 13.56 19.16 Ca 1 .2 10.2 29.66 - - 50 -20.34

Qp - Quasi-Peak detector
Ca - CISPR average detection
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