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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/CDMA/WCDMAJ/LTE Phablet with BT/BLE,DTS/UNII
a/b/g/n/ac, NFC and ANT+
MODEL.: SM-A515U, SM-A515U1, SM-A515W and SM-S515DL
SERIAL NUMBER: Radiated: R38MB0OB5P8X
Conducted: R38MBOB5QVN
DATE TESTED: DECEMBER 30, 2019 — JANUARY 03, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 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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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 v01r01, RSS-GEN Issue 5, and RSS-247 Issue 2.

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
L_| Chamber A L | Chamber D L_| Chamber |
: Chamber B : Chamber E X Chamber J
: Chamber C : Chamber F X Chamber K

L | Chamber G L_| Chamber L
: Chamber H : Chamber M

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

Page 7 of 62

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 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-E3V2 DATE: 2/28/2020
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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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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 OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power | Output Power
(MH2) (dBm) (mW)
2402 - 2480 BLE 6.93 493
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.1 dBi.
Note: Antenna 1 = Chain 0.

5.4. SOFTWARE

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 Y orientation.

Worst-case data rates as provided by the client were:

BLE mode: 1Mbps
BLE mode: 2Mbps
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FCC ID: ABLSMA515U

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

R37KBKLFIW1DK3 [N/A

AC Adapter Samsung EP-TA200
Earphone Samsung N/A N/A N/A

1/O CABLES (CONDUCTED TEST)

To spectrum Analyzer

Antenna Shielded
2 USB 1 USB Un-shielded 1 EUT to AC Mains

I/O CABLES (RADIATED AND CONDUCTED EMISSIONS

1 UsSB 1 UsSB Shielded 1 N/A

2 Earphone 1 3.5mm Un-shielded 1 N/A
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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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RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT e

27 )
1 k : Spectrum Anshyzer

AC Mains

TEST SETUP

For radiated tests: EUT is connected to earphone. The test software exercises the radio.
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6. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Section -11.8.1 RBW =2 DTS BW

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Section -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Section -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Section -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Section -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Section -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Section -11.12.2

Band-edge: ANSI C63.10 Section - 6.10

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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DATE: 2/28/2020
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7. 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
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179367 05/16/2020
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 05/07/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 05/28/2020
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences Corp. JB3 T899 08/23/2020
. SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 PRE0180174 06/01/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 02/16/2020
Antenna ETS-Lindgren 3117 EMC4294 06/14/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 06/04/2020
Antenna, Passive Loop 30Hz - 1IMHz ELECTRO METRICS EM-6871 PRE0179466 05/31/2020
Antenna, Pas,o,s(')‘,’\jk';zc’(’p 100KHz - ELECTRO METRICS EM-6872 PRE0179468 | 05/31/2020
Antenna Horn, 18 to 26.5GHz ARA MWH-1826/B T447 08/13/2020
Pre-Amp 1-26.5 GHz AMPLICAL AMP18G26.5-60 PRE0181238 05/01/2020
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 171901 05/28/2020
Spectrum Analyzer, PXA, 3Hz to Keysight Technologies
44GHy (Formerly Agilent) N9030A T917 01/24/2020
) ) Agilent (Keysight)
Power Meter, P-series single channel Technologies N1911A T229 01/31/2020
Power Sensor, P-series, 50MHz to Agilent (Keysight)
18GHz, Wideband Technologies N1921A 11226 02/06/2020
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020
LISN for CO“dUCtefeEm'ss'O“S CISPR- FCC INC. FCC LISN 50/250 T1310 01/24/2020
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Sep 24, 2019
Antenna Port Software UL UL RF Ver 2019.11.13
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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DATE: 2/28/2020

ISED: 649E-SMA515W

8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE (1Mbps) 0.383 0.625 0.613 61.25 2.13 2.613
BLE (2Mbps) 0.197 0.625 0.315 31.53 5.01 5.075

DUTY CYCLE PLOTS

MultiView | Spectrum
el 0.00

S6L

Frequency 2.4400000 GHz

= RBW 10 MHz
T1Sms VW 10MHz
Off_Noteh __Off

Ea
Frequency 2.4400000 GHz

F 244Gz

10001 pts

150.0 35 F 244 Gz

10001 pts

150.0 35,

2 Marker Table
Type | Ref | Trc | X-Value

L 1 154.559 pis
382.741 ps
624.841 pis

D2 M1
D3 M1

| Function Result |

03:04:17 27.12.2019

BLE (1Mbps)

T
o

X-Value
402.959 ys
197.041 ps
624.841 s

Function

| Function Result |

03:10:08 27.12.2019

Reody  EMANIN

BLE (2Mbps)

T
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REPORT NO: 13171837-E3V2
FCC ID: ASLSMA515U

ISED:

DATE: 2/28/2020
649E-SMA515W

8.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS

8.2.1. BLE 1Mbps

Channel

Frequency
(MH2z)

99% Bandwidth
(MH2)

Low

2402

1.0312

Middle

2440

1.0274

High

2480

1.0300

[ Werah Specirum Aryes: - APZIIS11 1310628 AL Comdurted & e e [ Foyight Spechram Aratyes - APZ0IBA1 1310628 FLCombcted & =
T u ENSE 11:00.30 PMDec 30, 2019 . 5 T 10.34:27 PMDec 30, 2018
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequsnay enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
W = Trig: Free Run AvglHold: 100/100 —— W = Trig: Free Run Avg|Hold: 100100
#IF GaindLow #Atten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 dB Radio Device: BTS
Ref Offset 102 dB Ref Offset 10.2 dB.
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq|

2.402000000 GHz|

2440000000 GHz|

Center 2402 GHz

Span 2 MHz, CF Step Center 244 GHz Span 2 MHz| CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz| #Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms 200,000 kHz|
Occupled Bandwidth Total Power 9.19 dBm — - Occupied Bandwidth Total Power 857 dBm — -
1.0312 MHz Freqoffset 1.0274 MHz FreqoOffset
Transmit Freq Error 12.577 kHz % of OBW Power  99.00 % O Hz Transmit Freq Error 12.191 kHz % of OBW Power  99.00 % O+

x dB Bandwidth 1.272 MHz xdB -26.00 dB x dB Bandwidth 1.271 MHz xdB -26.00 dB

LOW CHANNEL

MID CHANNEL

L e ——" e
. ; ) (I TN p—
Genrtar Freq: 2480000000 GH: Radio Std: I
LT 480003000 CL — T:::‘F’rer::un Aug|H:|u‘ 100/100 ° o
#FGaind ow #Atten: 30 dB Radio Device: BTS
Ref Offset 102 dB.
0@y Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 248 GHz Span 2 MHz| CF Stey
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms 200000 kaz
lAuto Man
Occupied Bandwidth Total Power 8.49 dBm
1.0300 MHz Pp—
Transmit Freq Error 12.618 kHz % of OBW Power  99.00 % o H
x dB Bandwidth 1.270 MHz x dB -26.00 dB
sTans,
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8.2.2. BLE 2Mbps

Channel

Frequency
(MH2)

99% Bandwidth
(MH2)

Low

2402

2.0577

Middle

2440

2.0544

High

2480

2.0582

[ Koo Spectnam Aralyes - APEVIS 11131082 FL, Compted A& e [ Vet Specimam Anabeer - APEDIS 1 3.10629 L Combucted =
L T 10:47:54 PMDec 30, 2018 Fraquancy L e 10:44:18PHDEC 0, 2012 Frequency
c Freq: 2.402000000 GH; Radio Std: Ny Ci Fi 2.440000000 GH; Radio Std: N
enter Fre 2.4!]2“!]32!]0 GHz _ T:“;Prfmﬂgm Mgm;u‘ 100100 o lone enter Fres Z.MDIJIJ'?FEIJU GHz _ T:I';'Ffm"gm Am":m 100100 e lone
#FGaindow #Atten: 30 dB Radio Device: BTS #FGaindow #Atten: 30 dB Radio Device: BTS
Ref Offset 102 0B Ref Offset 102 dB.
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
Center 2402 GHz Span 5 MHz cFstep Center 2.44 GHz Span 5 MHz, CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 500,000 kHz] #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHz|
) ) lAuto Man - - Auta Man
Occupied Bandwidth Total Power 8.07 dBm Occupied Bandwidth Total Power 7.55 dBm
2.0577 MHz FreqOffset 2.0544 MHz FreqOffset
Transmit Freq Error 20.274 kHz % of OBW Power  99.00 % o H Transmit Freq Error 19.111 kHz % of OBW Power  99.00 % o+
x dB Bandwidth 2.525 MHz xdB -26.00 dB x dB Bandwidth 2.525 MHz x dB -26.00 dB
sc Smans s
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.3. 6 dB BANDWIDTH
LIMITS

FCC 815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

8.3.1. BLE (1Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MH2)

Minimum Limit
(MH2z)

Low

2402

0.723

0.5

Middle

2440
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0.5

High

2480

0.705

0.5

i
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REPORT NO: 13171837-E3V2
FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

8.3.2. BLE (2Mbps)

Channel Frequency 6 dB Bandwidth
(MHz) (MH2)

Minimum Limit
(MH2z)
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0.5

High 2480 1.158

0.5
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.4. OUTPUT POWER
LIMITS

FCC 815.247 (b) (3)

RSS-247 5.4 (d)

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

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

8.4.1. BLE (1Mbps)

Tested By: 160807S
Date: 12/30/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 6.90 30 -23.100
Middle 2440 6.15 30 -23.850
High 2480 6.24 30 -23.760
8.4.2. BLE (2Mbps)
Tested By: 160807S
Date: 12/30/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 6.93 30 -23.070
Middle 2440 6.20 30 -23.800
High 2480 6.30 30 -23.700
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REPORT NO: 13171837-E3V2
FCC ID: ASLSMA515U

DATE: 2/28/2020

ISED: 649E-SMA515W

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

8.5.1. BLE (1Mbps)

Tested By: 16080ZS
Date: 12/30/2019
Channel Frequency AV power
(MHz) (dBm)
Low 2402 6.81
Middle 2440 6.07
High 2480 6.16
8.5.2. BLE (2Mbps)
Tested By: 16080ZS
Date: 12/30/2019
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 6.85
Middle 2440 6.11
High 2480 6.19
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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.

RESULTS
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

8.6.1. BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -8.01 8 -16.01

Middle

2440

-8.66

8

-16.66

High

2480

-8.60

8

-16.60
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

8.6.2. BLE (2Mbps)

Channel

Frequency
(MHZz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-11.32

8

-19.32

Middle 2440

-11.48

8 -19.48

High 2480

-12.12

8 -20.12
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8.7.1. BLE (1Mbps)
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8.7.2. BLE (2Mbps)
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209
RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (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

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 as applicable 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.
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

KDB 414788 Open Field Site(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-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.2. TRANSMITTER ABOVE 1 GHz
9.2.1. BLE (1Mbps)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I_)FUL Fremont - Chamber J 2819 Dec 26 19:34:12
Restricted Bondedge
] : ; Project Number: 13171837
115 prm—— ' Client:Samsung
Config:EUT + Support Equipment
- Mode: ELE_1M_2482
185 Tested by:43575 03
: i : | ; m
951 ‘ e ‘ ‘ i il
: : : : : \
: : : : H A
65 | | | | 8
- ; ; ‘
3 eok Limit (Bll/m)f z : : z n
S 75 ‘ S— ‘ ; -
2 :
& | - ‘ - -
- | ; : | i ‘ |
5 i o i f ; /
n (dBulUy¥m) |
55 vearage Limi CdBul /i : ; ; | \I
] : ] ] 2 | |
b ot A M i g e i e e o PR pRTre I‘ |
451 (I ; } \
. R TRPNE .
35
2. 31 T8 . 5MH=z/ 2.415
Frequency (GHz)
Range (6] REWAEN Re /At Dat/fvg Hode S Pie  foupaide  Posilion Rarge (6] [ Ref/fikn  Det/feg Hods Saeep Pla Fupalode Positiom
1:2.31-2.415 1M(-5dB) /M 1a7/18 PERK/Plar Avg(RHS 18%hnseclfuio) 981 MOH 168 degs H 41 M(-6d82/ IN ALER/Par- Fvg(RMS ol 18HTA. 188 des
BLE IMbps 2482 H.DAT 30915 28 Dec 2815 Rev 9.5 24 Sep 2819

Mark Frequency Meter Det AF 1344 (dB/m) AmPpIChIFIT/Pad (dB) BC Corr (aB) Corrected ‘Average Limit (aBuvIm) Margin Peak Limit (dBuvim) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuVim)
* 2.38999 12.78 Pk R -25. 0 49.18 74 -24.82 180 7¢
*2.37994 14.34 Pk R -25. 0 50.64 - - 74 -23.36 180 7¢
* 2.38999 1.28 RMS R -25. 213 39.81 54 -14.19 - - 180 7¢
*2.38187 2.69 RMS R -25. 213 41.12 54 -12.88 - - 180 7¢

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020

ISED: 649E-SMA515W

VERTICAL RESULT

12,‘_UL Fremont - Chamber J 2819 Dec 26 19:24: 36
i Restricted Bondedge
15 Project Number: 13171837
""" : Client:Samsung
; Config:EUT + Suppart Equipment
; Mode:BLE_1M_2482
185 / Tested by:43575 05
95 e
B85 !
= Peak L dBu :
S 75ha. [
3 ! 5 -
o H
o H
E5h-- e
i ',r" Y
lverag im H
55.... S5O0 OO0 OO0 00U OSSO0 OO0 PO TOOO PSSO SOTSSPTOOOTH SOOI SUPPOO ,I‘ ..................
; : o ! 4
Skl OV FPPRT T avliidh " " T i y g aal prreny
45} O
4 N
2 4
a
35
2.3 18.5MH=z/ 2.415
Frequency (GHz)
Range (6H0) REUARN Ref/fitin  Det/fvg Hode S Pto  fupsihde Fosition Rarge (60) REAAUR Ref/fittn  Det/fvg Hode Surep Fla Fupsifode Position
BLE [Mops_24H2_U.DAT 38915 28 Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T344 (dBIm) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
GHz) Reading Reading @8) @8) ©eg9) (em)
(dBuVv) (dBuVim)
1 * 238999 42.44 Pk K} 25. .84 74 2516 152 v
2 * 236574 45.14 Pk 7 25. 34 - - 74 22.66 152 v
3 *2.38999 30.74 RMS 9 25. 213 .27 54 1473 5 5 152 v
4 *2.3794 32.51 RMS 8 25. 213 4 54 ~13.06 152 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

|°:UL Fremont - Chamber J 2819 Dec 26 22:26:59
25 : :
i Restricted Bondedge
15 | i Project Number: 13171837
""" ' : Client:Samsung
Config:EUT + Suppart Equipment
i i ‘ ; Mode:BLE_1M_2488
185 v : : : Tested by:43575 05
55} A S 1
A : :
‘T i
B85 f !
3 . \\ i eak Limit (dBuU/pn
3 75 I e :
o Il
T O
! 1
E5h-- R
[ | fverage Limit (dBul/m | i
550 [ N . o] } dreses i . |
| | ‘ M.. Gl M..ua Ly bbb lemlumu AN A
A5 J "" Jqé‘ """ oo : i
L " i | s -
y ¥ | i y sy P,
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
[—c REUARN Ref/fitin  Det/fvg Hode . Pto  faupsihde  Fosition Rarge (62) REAAUR Ref/fittn  Det/fivg Hods Surep Fla Bupsifode Position
1:2.46-2 563 IMC-6aB) /M 18718 PEAK/Fr Rug(RMS)  Onseclfto) QBT MAXH 203 doge 156 | 20262563 MC-GEI/N 18118 ER/Fur fvglfMS)  Orascliutol  DBB1  1BOTAG 223 dee H
High CH BE- H.TST 33915 28 Dec 2015 Rev 9.5 24 Sep 2619
Marker Frequency Meter Det AF T344 (dBIm) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
Gy Reading Reading @8) @8) (0egs) m
[@dBuv) (dBuVim)
*2.48351 52.1 Pk 2. 25. 58.95 - - 74 1505 223 155
* 248357 52 Pk 32. 25. 50.1 - - 74 149 223 155
* 248351 32 RMS 32. 25. 213 4143 54 1257 5 5 223 155
* 248362 33.66 RMS 32. 25. 213 4259 54 1141 - - 223 155

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E3V2
FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

VERTICAL RESULT

IEI‘_UL Fremont - Chamber J 2819 Dec 26 22:11:54
i Restricted Bondedge
15 Project Number: 13171837
""" ' T Client:Samsung
‘ ‘ Config:EUT + Suppart Equipment
] Mode:ELE_1M_2488
185 ; : Tested by:43575 05
95 S T ‘
B85 1 i
5 5 | 1 eak L dBul/m
3 ! 5 ----- T p—————— -
o H H
2 ; :
E5h-- S i
[ i H
H (P H
] Averoge Limit CdBUU/n
15 SO SRR | e et e e e et et et
WMM : Ol“ Mot 4 TP PPN PP O W Y ™ ‘
BB eeeeereeeeereeeeeeeeeeeeee e eeeeeeeseefnmeeedee b enssesssssseessssaa e
3 . |
&
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6H2) REUARN Ref/fitin  Det/fvg Hode S Pto  fupsihde  Fosition Rarge (62) REAAUR Ref/fittn  Det/fvg Hode Surep Fla Fupsifode Position
High CH BE - U.TST 38915 2B Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T344 (dBIm) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
GHz) Reading Reading @8) @8) (©Oegs) (em)
(dBuVv) (dBuVim)
1 * 248351 46.62 Pk 2. 25. 53.42 74 2058 160 v
2 * 248355 50.2 Pk 32. 25. 57 - - 74 17 160 v
3 * 248351 3177 RMS 32. 25. 213 407 54 133 5 5 160 v
4 250203 32.77 RMS 32. 25. 213 418 54 122 160 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

IW_UL Fremont - Chamber K 2819 Dec 27 19:18:47
Radioted Emissions 3-Meters
- Fraject Number:! 3171837
185~ “1Client  Semsung
Config:EUT+Support Egquipment
_ Mode:BLE_24B2_1Mbps
95} f Tested by: 16869 06
85
Feak Lin e
= - —
=
.
T 2 B B
i3]
T
= FAvg Limit CdBulimd
55|

-
" e bk
g v
25
1 1B 18
Frequency (GHz)
ange (a12) REMAUBA Raf/htin  Del/ivg Fode Sueep Fle  fpaMode Fusition Fange (&) REL/URL Ref/Atin  Dot/fvg Pode Suvapr Pla FoupaMads Fositicn
T3 MG/ 187/18  PEAK/Fur AvglfS)  fASassclAuto) SBB1  MAKH - 36ddegs H AT NC-6eB)/3B 8912 PEA/Fr Avg(RMS) | dsectAute) 13 HAKH B-36edegs H
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619
IW_UL Fremont - Chamber K 2819 Dec 27 19:18:47
j Radicted Emissions 3-Meters
. Praject Number: 3171837
P ] fent s Someung
Config:EUT+Support Equipment
~ Mode :BLE_24B2_1 Mbps
95 f I ! Tested by: 16069 06
85
Feak Lin U
75 - S
E
-
I 2 B B
o
o
= Avg Limit (dBul/m)
55
&
45 QW
35t
25
1 8
Frequency (GHz)
fange (a12) RBMAIB] Raf/htin  Del/ivg Fode Sueep Fle  fps/Mode Fusition Fange (&) REL/URL Ref/Atin  Dot/ig Pode Suvapr Pla FoupaMads Fositicn
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619

VERTICAL
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency

Meter

Det

AF EMC4294

Amp/CbI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 1.94112 42.19 PK2 313 -24.2 0 49.29 249 351 H
2 1.87194 41.42 PK2 31.1 -24.1 0 48.42 - - 227 166 A\
3 *4.20063 37.49 PK2 33.2 -31 0 39.69 - - 74 -34.31 295 168 H
3 *4.20277 26.9 MAvL 33.3 -31.1 2.13 31.23 54 -22.77 - - 295 168 H
4 *15.97295 29.39 PK2 40.4 -17.5 0 52.29 - - 74 -21.71 322 370 H
4 *15.97282 18.48 MAv1 40.4 -17.5 2.13 43.51 54 -10.49 - - 322 370 H
5 *4.80351 39.66 PK2 34.2 -30.3 0 43.56 - - 74 -30.44 3 96 \
5 *4.80363 29.99 MAv1 34.2 -30.3 2.13 36.02 54 -17.98 - - 3 96 \
6 *15.96579 28.71 PK2 40.4 -17.5 0 51.61 - - 74 -22.39 43 241 \
6 *15.96624 18.72 MAv1 40.4 -17.5 2.13 43.75 54 -10.25 - - 43 241 \

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

PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

MID CHANNEL RESULTS

IW_UL Fremont - Chamber K 2819 Dec 27 28:88:16
Radioted Emissions 3-Meters
— Fraject Number:! 3171837
1L OSSOSO HEO O SO OO SO Cl ant: Somaung
Config:EUT+Support Egquipment
_ Mode:BLE_2448_1Mbps
95} Tested by: 16869 06
85
Feak Lin e
= = e
E
3o
S =, -l ii itV i i iifdiiiiiiiiiiiiiiisii
i3]
T
= FAvg Limit CdBulimd
55|
! "
3
- SN
P " R
25
1 1B 18
Frequency (GHz)
ange (a12) REMAUBA Raf/htin  Del/ivg Fode Fle  fpaMode Fusition Ronge () REL/URL Ref/Atin  Dot/fvg Pode Suvapr Pla FoupaMads Fositicn
T3 MG/ 187/18  PEAK/Fur Avglfes W MK - 36ddegs H 38 60/ 3 892 PEA/Fr Avg(RMS) | dsectAute) 13 HAKH Hedegs H
FCC Port15C 2.4GHz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619
| .‘_UL Fremont - Chamber K 2819 Dec 27 28:88:16
i i Radioted Emissions 3-Meters
— Froject Number:! 3171837
185 “|Client;: Semsung
Config:EUT+Support Equipment
~ Mode :BLE_2448_1 Mbps
95| ! I 5 Tested by: 16069 06
85
[l \I |
75 - S
E
3o
S L i —-=- il il iti 8 B.,—idréii’i]'iéiiiiiids i i e
o
o
= Avg Limit CdBul/m)
55
45 Z 6
o a
! 5
35 - \.'—.‘.:.
25
| H H ; i St s
Frequency (GHz)
fange (a12) RBMAIB] Raf/htin  Del/ivg Fode Sueep Fle  fps/Mode Fusition Ronge () REL/URL Ref/Atin  Dot/ig Pode Suvapr Pla FoupaMads Fositicn
FCC Port15C 2.4GHz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619

VERTICAL
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency

Meter

Det

AF EMC4294

Amp/CbI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 2.00873 41.72 PK2 315 -24.3 0 48.92 341 235 H
2 1.98026 40.86 PK2 315 -24.4 0 47.96 - - 204 296 \
3 *4.88035 38.89 PK2 34.1 -30.5 0 42.49 - - 74 -31.51 193 125 H
3 *4.8797 29.68 MAv1 34.1 -30.5 2.13 35.41 54 -18.59 - - 193 125 H
4 *11.90198 30.3 PK2 38.7 -20.2 0 48.8 - - 74 -25.2 140 396 H
4 *11.90411 21.14 MAv1 38.7 -20.2 2.13 41.77 54 -12.23 - - 140 396 H
5 *4.87985 38.87 PK2 34.1 -30.5 0 42.47 - - 74 -31.53 357 106 \
5 *4.87972 30.44 MAv1 34.1 -30.5 2.13 36.17 54 -17.83 - - 357 106 \
6 *11.82232 30.18 PK2 38.7 -19.6 0 49.28 - - 74 -24.72 40 321 \
6 *11.82033 20.26 MAv1 38.7 -19.6 2.13 41.49 54 -12.51 - - 40 321 \

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

PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

IW_UL Fremont - Chamber K 2819 Dec 27 28:55:25
Radioted Emissions 3-Meters
— Fraject Number:! 3171837
1L OSSOSO HEO O SO OO SO Cl ant: Somaung
Config:EUT+Support Egquipment
_ Mode:BLE_2488_1Mbps
95} Tested by: 16869 06
85
Feak Lin uJ
75 = S
E
3o
S Il i E . A il Ba-rii il il B
i3]
T
= FAvg Limit CdBulimd
55|
o " ik
25
1 1B 18
Frequency (GHz)
ange (a12) REMAUBA Raf/htin  Del/ivg Fode Fle  fpaMode Fusition Ronge (&) REL/URL Ref/Atin  Dot/fvg Pode Suvapr Pla FoupaMads Fositicn
T3 MG/ 187/18  PEAK/Fur Avglfes W MK - 36ddegs H 3FIE NC-6eB)/ B B2 PEA/Fr Avg(RMS) | dsectAute) 13 HAKH Hedegs H
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619
H_UL Fremont - Chamber K 2819 Dec 27 28:55:25
i i Radioted Emissions 3-Meters
— Froject Number:! 3171837
185 “|Client;: Semsung
Config:EUT+Support Equipment
B Mode :ELE_2488 1Mbps
95 f I ! Tested by: 16069 06
85
[l \I |
75 - S
E
3o
S il i - Al - L Biiédi i st e
o
o
= Avg Limit (dBul/m)
55
45 &
=]
= 3
35" SO T
o5,
1 B 18
Frequency (GHz)
fange (a12) RBMAIB] Raf/htin  Del/ivg Fode Sueep Fle  fps/Mode Fusition Ronge (&) REL/URL Ref/Atin  Dot/ig Pode Suvapr Pla FoupaMads Fositicn
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619

VERTICAL

Page 39 of 62

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 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-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF EMC4294 Amp/CbI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 1.82556 42.16 PK2 30.5 -24.2 0 48.46 55 163 H
2 1.84883 40.92 PK2 30.8 -24.1 0 47.62 - - 86 125 \
3 * 4.96045 37.58 PK2 34.1 -30.6 0 41.08 - - 74 -32.92 125 225 H
3 *4.9597 27.59 MAvL 34.1 -30.6 2.13 33.22 54 -20.78 - - 125 225 H
4 *12.41577 30.64 PK2 39 -20.1 0 49.54 - - 74 -24.46 225 247 H
4 *12.4151 20.96 MAv1 39 -20.1 2.13 41.99 54 -12.01 - - 225 247 H
5 *4.95989 40.02 PK2 34.1 -30.6 0 43.52 - - 74 -30.48 186 108 \
5 *4.95986 30.83 MAv1 34.1 -30.6 2.13 36.46 54 -17.54 - - 186 108 \
6 *11.87342 30.55 PK2 38.7 -19.9 0 49.35 - - 74 -24.65 308 121 \
6 *11.87484 20.19 MAv1 38.7 -19.9 2.13 41.12 54 -12.88 - - 308 121 \

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

PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.2.2. BLE (2Mbps)

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

|°:UL Fremont - Chamber J 2819 Dec 26 19:42:19
25

Restricted Bondedge

i i i Project Number: 13171837
115 : [ : ] Client:Somsung
i Config:EUT + Support Equipment

Mode:BLE_2M_2482

185 Tested by:43575 0§
95 1 T 1 f j N
| ; | | ; |
| : | | M
85 i i 1 1y
= Peak Linjt (dBul/m)i : i i f o
3] 75 RS S : H— : : ; Iﬁ “-\ ...........
[as} \I 1
3 R
L\t

SN T e B
== Average Limit (dBul ér'ul ; l\
o : : : | - |
PR Y SUPRPO O NN IR 1T PR BPOTYLARPPY PO RR A0 TRV FERP AP DO R PTG O ; j 1 M

asl T T 4 =R Y S T
45 : - ) i o o : A “'W-u
v ’ = f Y
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
fonge (i) RElLE Ref /it Det/ivg Hode Cueep Pio fups/thde Position Farge (EHz) FE/UEL Ref /it Detfiivg Hode Sucep Pla  Fups/Mode Position
1:2.31-2.415 [LISEE ) 1a7/18 FERK/Pur Rvg (MG 180nsec(Auta) 0881 MAXH 160 degs H 3 Ul MC-6d8/ 30 ER/Pur Rvg(RMS futo e TRHTA. 180 dege H
BLE 2Mops 2482 H.DAT 38915 28 Dec 2815 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correc! ted Average Limit (dBuV/m) Margin Peak Limit (dBuV/im) PK Margin Azimuth Height Polarity
e Reading Reading @8) @8) (egs) em)
(@Buv) @Buvim)
*2.38999 42.07 Pk : 25 48.47 - - 74 2553 180
*2.38361 14.4 Pk i -25. 50.7 - - 74 -23.3 180
*2.38999 15 RMS K -25. 5.01 42,91 54 1109 - - 180
*2.37779 32.55 RMS . -25. 5.01 43.86 54 -10.14 - - 180

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

12,‘_UL Fremont - Chamber J 2819 Dec 26 19:5@: 12
i i Restricted Bondedge
15 Project Number: 13171837
""" ' : Client:Samsung
: ; Config:EUT + Support Equipment
‘ : ‘ j Mode BLE 2M 2482
185 ; / : 1 Tested by:43575 05
95 ‘ e
B85
~ Peak Limjt C(dBulU/m)| i :
S 75ha. : [ :
3 ! 5 - - -
[as]
o
B B3 beeeeeemeerreeeeeeeeeeeeecbeeeeeeee e eeeeeesssssmmeefeessssssssssnaseeessssaaf e
T et et e ettt OO 0000 OO0 OO 00O SOOI
] 2
o ik e M b SR
T O OSSO OSSOSO S ;
35
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Range (6H0) REUARN Ref/fitin  Det/fvg Hode S Pto  fupsihde Fosition Rarge (60) REAAUR Ref/fittn  Det/fvg Hode Surep Fla Fupsifode Position
BLE 2Mbps_2482_U.DAT 30915 28 Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T344 (dBIm) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
GHz) Reading Reading @8) @8) ©egs) em)
(dBuVv) (dBuVim)
1 * 238999 2.38 Pk X 25. 48.78 - - 74 2522 152 v
2 *2.36846 14.48 Pk . 25. 50.78 - - 74 23.22 152 v
3 *2.38999 1.51 RMS X 25. 501 42.92 54 1108 5 5 152 v
4 *2.38656 2.57 RMS . 25. 5.01 43.88 54 -10.12 - - 152 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

|°:UL Fremont - Chamber J 2019 Dec 26 21115:45
25 T :

i i i i Restricted Bondedge

| i | i Project Nurber: 13171837
115 [ ] Client:Somsung

Config:EUT + 3upport Equipment

i i ‘ ; Mode:BLE 2M 2488
185 freveeeef : ¢ Tested by:43575 03
= USSR SSSSSSRSSENS & SOSSAN SSSS: S

= [l

75).... b

CdBul/m2

i

3 n i i
MMM‘ T ol s b b bl b ol o .Au.n..nunw
b il ‘l: . V)
" y v o # ety

35
2.46 T8.3MH=z/ 2.563
Frequency (GHz)
[—c REUARN Ref/fitin  Det/fvg Hode m— Pto  faupsihde  Fosition Rarge (62) REAAUR Ref/fittn  Det/fivg Hods Surep Fla Bupsifode Position
1:2.46-2 .53 1M(-6gB) /M 1a7/18 PERK/Par -"\uv}[)"lﬁ Graec(futp 91 MOH 223 degs 154 ¢ 2 62,563 MC-6d8)/ 30 16718 ER/Pur fvg(RMS) msec(futo) gy 1BETAG 223 dege H
High CH BE- H.TST 36915 28 Dec 2015 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
Gy Reading eading @8) @8) (Oegs) cm
@BV @Buvim)
*2.48351 16 Pk 2. 25. 58.4 - - 74 156 223 154
* 248353 5197 Pk 32. 25. 58.77 - - 74 1523 223 154
* 248351 32.64 RMS 32. 25. 501 44.45 54 955 5 5 223 154
*2.48354 33.94 RMS 32. 25. 5.01 4575 54 “8.25 - - 223 154

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E3V2
FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

VERTICAL RESULT

IELTUL Fremont - Chaomber J 2819 Dec 26 22:@3:35
Restricted Bondedge
15 Project Number: 13171837
"""""" : Client:Samsung
: Config:EUT + Support Equipment
i Mode:BLE_2M_248@
185 : Tested by:43575 05
e e R I :
B85 i
3 eak L Bulsin
> | SSSSSSSSSSSUURR SUSSSRRREEP SO 1RO S oot st S :
o H
B :
T S i
y Averoge Limit (dBul/m
T T S s LA, S 0O OO0 OO0 OO0t OO OO SO
g : : : :
PRUTATEEA VTR TeT ] MWWMWWMWWMWWWMM»M
, 3 H . : i 4
45 Rt TR T R T ; "
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Ronge (GH2) REUABI Ref/Attn  Detifvg Mode G Pts fiupaifode  Fosition Rarge () FEA/UBM Ref/Mtn  Detifvg Hods Sucep Pls  FupsiMode Position
High CH BE - U TST 38915 26 Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T344 (dBIm) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
GHz) Reading Reading @8) ©@®) ©egs) em)
(dBuVv) (dBuVim)
1 *2.48351 47.09 Pk 32. 25, 53.89 74 20.11 160 V.
2 *2.48357 47.99 Pk 32. 25, 54.79 - - 74 -19.21 160 V.
3 *2.48351 3238 RMS 32. 25, 5.01 44.19 54 981 - - 160 V.
4 2.55252 32.7 RMS 32. 25 5.01 44.61 54 -9.39 160 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

IW_UL Fremont - Chamber K 2819 Dec 27 23:18:48
Radioted Emissions 3-Meters
- Fraject Number:! 3171837
185~ “1Client  Semsung
Config:EUT+Support Egquipment
Mode:BLE_24B2_2Mbps
95} Tested by: 16869 06
85
Feak Lin e
= - —
=
.
T 2 B B
i3]
T
= FAvg Limit CdBulimd
55| !

=T

1B

1 18
Frequency (GHz)
ange (a12) REMAUBA Raf/htin  Del/ivg Fode Sueep Fle  fpaMode Fusition Ronge () REL/URL Ref/Atin  Dot/fvg Pode Suvapr Pla FoupaMads Fositicn
T3 MG/ 187/18  PEAK/Fur AvglfS)  fASassclAuto) SBB1  MAKH - 36ddegs H AT NC-6eB)/3B 8912 PEA/Fur Avg(RHMS) | dssctAute) 13k H B-36edegs H
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619
IW_UL Fremont - Chamber K 2819 Dec 27 23:18:48
Radicted Emissions 3-Meters
185 Froject Number:! 3171837
B “|Client;: Semsung
Config:EUT+Support Equipment
~ Mode :BLE_24B2_2Mbps
95 Tested by: 16869 06
85
Feak Lin Y]
75 - S
E
.
I 2 B B
o
o
= Avg Limit CdBulU/md
55
45
=
35
25
1 8
Frequency (GHz)
fange (a12) RBMAIB] Raf/htin  Del/ivg Fode Sueep Fle  fps/Mode Fusition Fonge () REL/URL Ref/Atin  Dot/ig Pode Suvapr Pla FoupaMads Fositicn
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619

VERTICAL
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency

Meter

Det

AF EMC4294

Amp/Chbl/Fltr/P

DC Corr (dB)

Corrected

Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 1.83847 40.94 PK2 30.7 -24.2 0 47.44 9 138 H
2 2.06739 42.09 PK2 31.4 -24.5 0 48.99 - - 116 221 \
3 *4.80343 38.52 PK2 34.2 -30.3 0 42.42 - - 74 -31.58 193 96 H
3 *4.80372 29.95 MAvL 34.2 -30.3 5.01 38.86 54 -15.14 - - 193 96 H
4 *11.68578 30.46 PK2 38.5 -20.3 0 48.66 - - 74 -25.34 206 153 H
4 *11.68669 20.15 MAv1 38.5 -20.3 5.01 43.36 54 -10.64 - - 206 153 H
5 * 4.80445 38.98 PK2 34.2 -30.3 0 42.88 - - 74 -31.12 347 192 \
5 *4.80364 28.85 MAv1 34.2 -30.3 5.01 37.76 54 -16.24 - - 347 192 \
6 *11.71145 30.1 PK2 38.5 -20.3 0 48.3 - - 74 -25.7 20 314 \
6 *11.71332 19.89 MAv1 38.5 -20.3 5.01 43.1 54 -10.9 - - 20 314 \

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

PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

MID CHANNEL RESULTS

IW_UL Fremont - Chamber K 2819 Dec 27 22:24:55
Radioted Emissions 3-Meters
- Fraject Number:! 3171837
1L OSSOSO HEO O S SO SO Cl ant: Somaung
Config:EUT+Support Egquipment
_ Mode:BLE_2448_2Mbps
95} Tested by: 16869 06
85
Feak Lin uJ
75 = e A
=
S
S =, -l ii itV i i iifdiiiiiiiiiiiiiiisii
i3]
T
= FAvg Limit CdBulimd
55|

3
i
L i
25
1 1B 18
Frequency (GHz)
ange (a12) REMAUBA Raf/htin  Del/ivg Fode Fle  fpaMode Fusition Ronge () REL/URL Ref/Atin  Dot/fvg Pode Suvapr Pla FoupaMads Fositicn
T3 MG/ 187/18  PEAK/Fur Avglfes W MK - 36ddegs H EENT IN-6eB)/3B 892 PEA/Fr Avg(RMS) | dsectAute) 13 HAKH Hedegs H
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619
IW_UL Fremont - Chamber K 2819 Dec 27 22:24:55
i i Radioted Emissions 3-Meters
185 Froject Number:! 3171837
B “|Client;: Semsung
Config:EUT+Support Equipment
~ Mode :BLE_2448_2Mbps
95| ! I 5 Tested by: 16069 06
85
[l \I |
75 - S
E
3o
S L i —-=- il il iti 8 B.,—idréii’i]'iéiiiiiids i i e
o
o
= Avg Limit CdBulU/md
55
6
45 - (™=}
z
= - 5
35 =TS
o5,
1 B 18
Frequency (GHz)
fange (a12) RBMAIB] Raf/htin  Del/ivg Fode Sueep Fle  fps/Mode Fusition Fonge () REL/URL Ref/Atin  Dot/ig Pode Suvapr Pla FoupaMads Fositicn
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619

VERTICAL
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF EMC4294 Amp/CbI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.25935 41.54 PK2 28.9 -239 0 46.54 - - 74 -27.46 271 310 H
1 *1.2583 30.89 MAvVL 28.9 -239 5.01 40.9 54 -13.1 - - 271 310 H
2 *1.34195 40.95 PK2 29.4 -239 0 46.45 - - 74 -27.55 301 393 \
2 *1.34244 31.7 MAv1 29.4 -239 5.01 42.21 54 -11.79 - - 301 393 A\
3 * 4.87956 39.58 PK2 34.1 -30.5 0 43.18 - - 74 -30.82 187 99 H
3 * 4.87966 29.75 MAv1 34.1 -30.5 5.01 38.36 54 -15.64 - 187 99 H
4 15.23011 29.33 PK2 39.9 -18.5 0 50.73 - - - - 248 198 H
5 *4.88004 39.74 PK2 34.1 -30.5 0 43.34 - - 74 -30.66 348 107 \
5 *4.8797 30.27 MAv1 34.1 -30.5 5.01 38.88 54 -15.12 - 348 107 \
6 16.54701 28.38 PK2 41 -16.6 0 52.78 - - 68 228 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

IW_UL Fremont - Chamber K 2819 Dec 27 21:41:086
Radioted Emissions 3-Meters
- Fraject Number:! 3171837
1L OSSOSO HEO O S SO SO Cl ant: Somaung
Config:EUT+Support Egquipment
_ Mode :BLE_2488_2Mbps
95} Tested by: 16869 06
85
Feak Lin uJ
= = —
=
S
S Il i E . A il Ba-rii il il B
i3]
T
= FAvg Limit CdBulimd
55|

P,
25
1 1B 18
Frequency (GHz)
angs (Gll2) REWUG Rel/Ritn  Del/fvg Mode Fla  ¥wma/Mods Pasition Fonge @iz} RELUE Ref/ittn  Det/fivg ods Susap Fla  FupeMak  Fositicn
1173 Hi-6E)/3 BT/ PERK/Fur AugiRS T 0-36lsgs H 3FI8 MC-6eBI/ e B2 PEM/Fur Ag(RHS) | Ldsscthutol IS¢ WA Hhdegs
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619
| .‘_UL Fremont - Chamber K 2819 Dec 27 21:41.:86
i i Radioted Emissions 3-Meters
185 Froject Number:! 3171837
B “|Client;: Semsung
Conf ig:EUT+Support Equipment
B Mode:BLE_2488 2Mbps
95 f I ! Tested by: 16069 06
85
1 \I )
75 - —
PE\
3
S L - B D - - e i B B B i B, L
m
T
= Avg Limit CdBulU/md
55
=]
=l a
45
5
= S
35 .
25|
1 ] 18
Frequency (GHz)
Fangs CGll2) REWUB Rel/Ritn  Dol/fvg Mode Sueen Fla  ¥a/Mods Fasition Fonge @iz} RELUEL Ref/ittn  Det/fig ode ey Fla  FupeMak  Fositicn
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 8.5 24 Sep 2619

VERTICAL
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF EMC4294 Amp/CbI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.23519 41.22 PK2 28.7 -239 0 46.02 - - 74 -27.98 239 289 H
1 *1.23795 32.1 MAvVL 28.6 -239 5.01 41.81 54 -12.19 - - 239 289 H
2 *1.25764 41.02 PK2 28.9 -239 0 46.02 - - 74 -27.98 113 182 \
2 *1.26 30.7 MAvL 28.9 -239 5.01 40.71 54 -13.29 - - 113 182 \
3 *4.96008 39.13 PK2 34.1 -30.6 0 42.63 - - 74 -31.37 192 139 H
3 *4.95963 27.37 MAv1 34.1 -30.6 5.01 35.88 54 -18.12 - 192 139 H
4 17.07403 28.96 PK2 40.4 -16.8 0 52.56 - - - - 34 214 H
5 *4.96034 39.46 PK2 34.1 -30.6 0 42.96 - - 74 -31.04 192 282 \
5 *4.95968 30.49 MAv1 34.1 -30.6 5.01 39 54 -15 - - 192 282 \
6 16.43942 28.4 PK2 40.8 -17.1 0 52.1 - - - - 253 269 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

WZ‘IHLIL Fremont — Chamber J 2828 Joan 3 2B:81 683
[ i | RF Emissians
; R ; | | ; Project Number:!3171837
118 A R R R i e Client: Samsung
Config:EUT + S spport jquipmﬁﬂ{
E Worst Co=e
94 Tested by: 19497 AF
78&:‘@,%\)
: —
=g i o
= \\\ ——
- — TTe—
o e1e) ! v o [
3 : CT—— : ; : ; [ :
o H T B H P
ki i i H H
Y o1g 19
sl ; 9
FAEN N e 2 :
i Bl 37 R

EleEq ' I ‘ ‘ 0 ' T 3@

Range (HHz) REWABY Ref/fttn  Det/fvg Hode Sweep Pts REAL/UBY Ref/fttn  Det/fug Hode Sueep Pts  Koups/Mode Position
1:.885-,15 1B3C-3d50/308 9174 PERK/Fur AvgiRHS)  Bdnsectfuto) 1Bk g

2:.15-.48 1ERC-38)/ 3B B7/8 FERK/Pur fug(RIS)  Auto 2k MDH B-Bders 711766 |Bk(-38)/3h 8770 PERK/Par AvglRMS)  futo [ B-J6Ades
3:.48-1 1BRC-3d0/30  B7/8 FERK/Pur Avg(RIS)  Auto B M B-3Bdegs 81.786-30 |k (-3B)/30  87/0 PERK/Pur ivgtRMS)  futo 2T HasH B-360dez

FCC 15.289 Below 3BMHz .TST mf4337 21 Jun 2819

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Rev 9.5 24 Sep 26819
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuVv) (ACF) 300m (dBuVolts) (dBuVv/m) (dBuVv/m) (dBuVv/m) (dBuVv/m)
1 .06911 30.23 Pk 55.8 -28.6 -80 -22.57 50.79 -73.36 30.79 -53.36 - - - - 0-360
2 .20806 24.75 Pk 56.1 -28.6 -80 -27.75 - - - - 41.25 -69 21.25 -49 0-360
4 .06898 25.71 Pk 55.8 -28.6 -80 -27.09 50.81 -77.9 30.81 -57.9 - - - - 0-360
5 .2041 21.01 Pk 56.1 -28.6 -80 -31.49 - - - - 41.42 -72.91 21.42 -52.91 0-360

Pk - Peak detector

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

3 .81158 25.75 Pk 56.1 -28.5 -40 13.35 29.43 -16.08 0-360

6 .81131 25.77 Pk 56.1 -28.5 -40 13.37 29.43 -16.06 0-360

7 1.28802 17.58 Pk 45.3 -28.4 -40 -5.52 25.43 -30.95 0-360

8 15.06176 22.75 Pk 34.1 -27.9 -40 -11.05 29.5 -40.55 0-360

9 1.17525 19.09 Pk 45.9 -28.4 -40 -3.41 26.22 -29.63 0-360

10 14.5713 30.94 Pk 34.1 -27.9 -40 -2.86 29.5 -32.36 0-360

Pk - Peak detector

Page 52 of 62

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 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-E3V2
FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

9.4.

WORST CASE BELOW 1 GHz

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

QEUL Frl:mcn':t - Chnr:'\b:— J‘

2821

18:32:55

Jan 3

Radiated Emizsions - 3 Meters
Project Number:13171837

85 Client:Samsung
Config:EUT + Support Equipment
- Mode :BLE Worst Coze
7 Tested by: 19497 AF
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35 ..........
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25 i Wi i
™ i JJ#‘* ¢ 1
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15 h‘“‘
_ |
38 JElE] 1864
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1:18-260 128k(-6d8) /1M 97418 FERK/LogPur-Uideo  4mseclfuto) 4004 MAXH B-368degs H 3:208-1608 |28k1 68 /1M 97/1B PEAKLogPur-Video  1lnoec(futo) 608 MANH B-36Adegn H

FCC Port{5C 3@-1888MHz . TST 36915 15 Jul 2814

Rev 9.5 24 Sep 2819

HORIZONTAL

q'ﬁUL Fremont — Chamber J 20828 Jan 3 18:32:55
Radiated Emissions - 3 Meters
a5 Project Number:13171837
Client:Samsung
Config:EUT + Support Equipment
Mode:BLE Worst Caose
75 Tested by:19497 AF
65
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~
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Il o H
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Frequency (MHz2
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FCC PortiSC 38-1BBBMHz.TST 38315 15 Jul 2814 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
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)
(dBuVv) (dBuVv/m)

1 47.1319 43.7 Pk 14.9 -31.4 27.2 40 -12.8 0-360 399 H
2 107.1575 40.82 Pk 17.9 -31 27.72 43.52 -15.8 0-360 198 H
3 46.8344 48.93 Pk 15.1 -31.4 32.63 40 -7.37 0-360 101 \

47.0718 40.6 Qp 15 -31.4 24.2 40 -10.37 327 393 \
4 107.8802 37.12 Pk 18.1 -31 24.22 43.52 -19.3 0-360 101 \
5 320.1156 34.94 Pk 19.8 -30 24.74 46.02 -21.28 0-360 101 H
6 *322.716 31.87 Pk 19.8 -30 21.67 46.02 -24.35 0-360 101 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13171837-E3V2

FCC ID: ASLSMA515U

DATE: 2/28/2020
ISED: 649E-SMA515W

9.5.

WORST CASE 18-26 GHz

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

55 Avg Limit CdBul/m)

1QEUL EMC 2828 Jan 3 22:85:18
RF Emissions
a5 Order Number:13171837
Client:Somsung
Configuration EUT + Support Equipment
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1116285 -3B89 PERK/LogFur—Uideo  3nsectAuto) 98B1  HRKH Hor zontal
18-266Hz Test.TST 38915 6 Jan 2815 Rev 5.5 21 Oct 2619
1QEUL EMC 2028 Jan 3 22:85:18
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o
5
s 65
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= -
N = Avg Limit (dBul/m)
5 o
»
2
3 5
z 4
o
6
35 & =) e
o o)
25
15
18 26.5
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Range (aHz) REWAUBI Raf/fittn  Dat/fvg Mode Suezp Pl 45ups/iode Label Ronge (BHz) REUB Ref/Rttn  Det/fvg flade Sucep Pte  Fowpe/oda  Lobel
18-266Hz Test . TST 38915 6 Jan 2815 Rev 9.5 21 Oct 2019

VERTICAL
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuV) (dBuVolts)
1 20.10894 66.35 Pk 32.9 -57.3 -9.5 32.45 54 -21.55 74 -41.55
2 21.75794 67.35 Pk 33.2 -57.4 -9.5 33.65 54 -20.35 74 -40.35
3 24.21539 66.66 Pk 34.2 -57 -9.5 34.36 54 -19.64 74 -39.64
4 19.39967 66.13 Pk 32.7 -56.8 -9.5 32.53 54 -21.47 74 -41.47
5 21.12044 66.83 Pk 33.2 -56.7 -9.5 33.83 54 -20.17 74 -40.17
6 23.4315 67.97 Pk 34.1 -57.2 -9.5 35.37 54 -18.63 74 -38.63

Pk - Peak detector
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 ) 5

Decreases with the loganthm of the frequency.

RESULTS
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

AC Power Line Norm

LINE 1 RESULTS

1 -’UUL Fremant, CA CE Room 3 Joan 2828 15:82:55
- : : : N Conducted RFI Uoltoge
i | i [ R Project No:1317837
186 i NSNS NN SN SAS NS S pa ‘;nt Name : SamsLing
EUT Config:EUT + Support Equipment
Test Uslt7Freq: 128U/ 6BH=z
g2 i | Test By:28792 KN
7 4| SRS SRRSO SOSSUUPRUSRE SISO SURPPRNS SNSRI SUPUIS SRS SOORE RO
- BT —tes e s e S i A At e B o
b b i
5 5@ .
2 4 3
& — =y v
T 36 A > :‘ N
4 O, K A\ “\'} b‘,‘ﬂv
o i anfin A 4 ai e ittt e
ool B e Wi SV i
A
8
] FUSSUIRRROE PUPRISHIRPRIUOR UOSISPRIPRIOIE JOSUSPRIOES SESVRURE RRSUSPE SEIOHE VUUOR SURE OPIVRPREOUSPRIRRHVRURUO: SOSSEIPRPHIUIPPI NORISIISIIOR SOOI SHRRPIE IVRIOSE RIS NUIOR RPN SIORHEOUR TIPSO SIORTIO
15 1 [E] 38
Frequency (MHzJ
; T;i;a OHz) gkf&';wls! P;E‘/’K“ﬂ.m Dgf’f;g Hode ::5;:55“2 I“i};.?]’ 'TTF’]MP Ilcfiu Ronge (HHz) REWVUBY Ref/fittn  Det/fivg Made Susep Pts  #Sups/Mode Label
FCC1S CE Closs B 158kHz-3BMHz Stepping.TST 30915 24 Feb 2816 Rev 9.5 26 Moy 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 20175 39.2 Qp 0 0 10.1 49.3 63.54 -14.24 - -
2 .20175 25.2 Ca 0 0 10.1 35.3 - - 53.54 -18.24
3 .276 31.32 Qp 0 0 10.1 41.42 60.94 -19.52 - -
4 2715 16.95 Ca 0 0 10.1 27.05 - - 51.07 -24.02
5 42 25.02 Qp 0 0 10.1 35.12 57.45 -22.33 - -
6 42 10.65 Ca 0 0 10.1 20.75 - - 47.45 -26.7
7 .6225 26.42 Qp 0 0 10.1 36.52 56 -19.48 - -
8 .6225 18.46 Ca 0 0 10.1 28.56 - - 46 -17.44
9 10.21425 26.06 Qp 0 .2 10.2 36.46 60 -23.54 - -
10 10.20188 17.22 Ca 0 .2 10.2 27.62 - - 50 -22.38
11 13.56 40.78 Qp 1 .2 10.2 51.28 60 -8.72 - -
12 13.56 28.69 Ca 1 .2 10.2 39.19 - - 50 -10.81

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 11 and 12, 13.56MHz is an external NFC signal unrelated to the EUT.
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REPORT NO: 13171837-E3V2 DATE: 2/28/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

LINE 2 RESULTS

1 -’UUL Fremont, CA CE Room 3 Joan 2828 15:82:55
- Conducted RFI Uoltoge
Project Neo:1317837
186 Client Nome {Samsung
EUT Config:EUT + Suppert Equipment
Test Uslt/Freq: 128U/ 6BHz
gz i UUTE VOV SO0 OO0 NORTOOORSSPOORROOTIOS SUTON Test By:28792 KN
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rj 64‘,::,,—:_,-,;,; e S S e B S A T i e
‘E [T —— T | AS S
5 5@ 1 o3
> E 15
2 =] -
A = — - T -
‘ 16 7 P
P i Bt N BT WAl -
& I
N (b
| SRS OSSN SO Skl
] FUSSUIRRROE PUPRISHIRPRIUOR UOSISPRIPRIOIE JOSUSPRIOES SESVRURE RRSUSPE SEIOHE VUUOR SURE OPIVRPREOUSPRIRRHVRURUO: SOSSEIPRPHIUIPPI NORISIISIIOR SOOI SHRRPIE IVRIOSE RIS NUIOR RPN SIORHEOUR TIPSO SIORTIO
15 1 [E] 30
Freguency (MHz2
Rarge 1) TR Faf/Ain  Detivg fiod BT Fla Fopa/fode  Labal Ronge OFaT RURS  Ref/Atin  Datiavg Fode Towrp Fir gt el
FCCIS CE Class B 158kHz-3BMHz Stepping. TST 36915 24 Feb 2816 Rev 9.5 26 Moy 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 .1995 38.17 Qp 0 0 10.1 48.27 63.63 -15.36 - -
14 .20063 23.09 Ca 0 0 10.1 33.19 - - 53.58 -20.39
15 .276 32.18 Qp 0 0 10.1 42.28 60.94 -18.66 - -
16 2715 16.41 Ca 0 0 10.1 26.51 - - 51.07 -24.56
17 48975 23.28 Qp 0 0 10.1 33.38 56.17 -22.79 - -
18 492 9.6 Ca 0 0 10.1 19.7 - - 46.13 -26.43
19 .62475 25.33 Qp 0 0 10.1 35.43 56 -20.57 - -
20 .62475 14.78 Ca 0 0 10.1 24.88 - - 46 -21.12
21 10.32225 23.21 Qp 0 2 10.2 33.61 60 -26.39 - -
22 10.248 14.8 Ca 0 2 10.2 25.2 - - 50 -24.8
23 13.56 38.73 Qp 1 2 10.2 49.23 60 -10.77 - -
24 13.56 26.02 Ca 1 .2 10.2 36.52 - - 50 -13.48

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 23 and 24, 13.56MHz is an external NFC signal unrelated to the EUT.
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