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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ABLSMG975GM

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 Phone with BT, DTS/UNII a/b/g/n/ac, ANT+,
NFC and MST

MODEL: SM-A705GM/DS

SERIAL NUMBER: Radiated (Original):R38M10NPF1Y, R38M10CSH8Z

Conducted (Original):R38M10CT1JE
Radiated (Spot Check): R38M208LZKY, R38M208LZMN

DATE TESTED: February 21 — March 27, 2019 (Original)
March 13 — 21, 2019 (Spot Check)

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

Approved & Released For

UL Verification Services Inc. By: Reviewed By:
Jrr‘ﬁ_{\ f'- \1‘ R

QU @_

u_.u - —-j

Dan Coronia Kiya Kedida
Operations Leader Project Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ABLSMG975GM

2. INTRODUCTION OF TEST DATA REUSE
2.1. INTRODUCTION

According to the manufacturer, FCC ID: A3LSMA705FN and FCC ID: ABLSMA705GM non-
licensed and licensed radios are electrically identical. The FCC ID: ASBLSMA705FN test data
shall remain representative of FCC ID: ABLSMA705GM.

The applicant takes full responsibility that the test data as referenced in this section represents
compliance for this FCC ID.

2.2. DIFFERENCES

The FCC ID: ASLSMA705FN, shares the same enclosure and circuit board as FCC ID:
A3LSMA705GM. The ANT+ antennas and surrounding circuitry and layout are identical
between two models.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMG705FN remains representative of FCC ID: ASLSMA705GM. The test data of FCC ID:
A3LSMG705FN being submitted for this application to cover ANT+ features.

2.3. SPOT CHECK VERIFICATION RESULTS SUMMARY

Spot check verification has been done on device ASLSMA705GM for radiated harmonic
spurious and radiated band-edge. The data from the application has been verified through
appropriate spot checks to demonstrate compliance for this device in accordance to FCC public
KDB 484596 D01 as shown in the summary below.

A3LSMA705GM SPOT CHECK RESULTS
Original model Spot check
Measured model Delta (dB)
Technology Test Item Channel SM-A705FN/DS SM-A705GM/DS
A3LSMA705FN A3LSMA705GM
Frequency Peak Ave Peak Ave Peak Ave
Fundamental 80 2480MHz 89.41 55.72 | 85.63 51.94 -3.78 | -3.78
ANT+ RBE 80 2507MHz 51.59 39.9 51.83 39.53 0.24 -0.37
RSE 02 2764MHz 51.5 42.92 | 50.21 39.98 -1.29 | -2.94

Comparison of the models, upper deviation is within 3dB range and all tests are under FCC
Technical Limits.
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ABLSMG975GM

SPOT CHECK DATA

FUNDAMENTAL FREQUENCY RADIATED EMISSION

Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) dB) Reading (dBuVv/m) dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 2.48 7493 PKFH 324 -21.7 85.63 - - 114 -28.37 230 110 H
2.48 7493 AVG 324 -21.7 -33.69 51.94 94 -42.06 - - 230 110 H
2 2.48 70.81 PKFH 324 -21.7 81.51 - - 114 -32.49 354 377 \
2.48 70.81 AVG 324 -21.7 -33.69 47.82 94 -46.18 - - 354 377 \4

PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -33.69 dB
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REPORT NO: 12726913-E8V2
FCC ID: ASLSMG975GM

DATE: 4/4/2019

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I,\I:UL Fremant — Chamber K 2819 Mar 13 16:33:51
E
Restricted Bondedge
Project Number: 12726913
L e e I Cl &t : Somsung
Canfig:EUT + Support Equipment
Mode:ANT+ 2488_H
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Frequency (GHz)
Range (GH) [EE Ref/Atln  Del/fvg Mode ™ Pls  ESups/Hods  Position Rangs (G2) REM/UBY Ref/fttn  Det/Rvg Hode Susep Le Fope/Mode  Posil
1:246-2 563 1H(-GelB)/ M 187/1a PERK/Pir Evg(RMS)  Smemcifuto) 98B! HAMH 123 degs 378 4 2:2.45-2.563 1M(-648)/18 I L] PEAK/alt Avg il 9881 WRIT
High CH BE - H.TST Rev 9.5 11 Jon 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuvim) | (dBuvim) (dBuV/m) (dB)
1 *2.484 41.2 Pk 323 -24.8 48.7 - 74 -25.3 123 370 H
2 2.549 44.26 Pk 32.3 -24.8 51.76 - - 74 -22.24 123 370 H
3 *2.484 30.37 VALT 323 -24.8 37.87 54 -16.13 - - 123 370 H
4 2.507 32.09 VALT 32.3 -24.8 39.59 54 -14.41 123 370 H

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12726913-E8V2
FCC ID: ASLSMG975GM

DATE: 4/4/2019

VERTICAL RESULT

I,\I:LJL Fremant — Chamber K 2819 Mar 13 16:26:47
E
Restricted Bondedge
Project Number: 12726913
L e e I Cl &t : Somsung
Canfig:EUT + Support Equipment
Mode: ANT+ 2488_U
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Range (5] U ATB Ref/fLin  Det/ivg Hode Cuzep Ple  t5epaifiode Fosition Rarge CGitz) AL Ref/fttn  Dotifug Hode Sueep Fle  toups/fode Fosit
High CH BE - U.TST Rev 9.5 11 Jon 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuvim) | (dBuvim) (dBuV/m) (dB)
1 *2.484 41.08 Pk 32.3 -24.8 48.58 - 74 -25.42 237 370 \
2 2.552 44.33 Pk 32.3 -24.8 51.83 - - 74 -22.17 237 370 \
3 *2.484 30.64 VALT 323 -24.8 38.14 54 -15.86 - - 237 370 \Y
4 2.516 32.03 VALT 32.3 -24.8 39.53 54 -14.47 237 370 \

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12726913-E8V2
FCC ID: ASLSMG975GM

DATE: 4/4/2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2.765 37.65 PKFH 324 -20.9 49.15 - - 74 -24.85 288 240 H
*2.764 28.25 VALT 324 -20.9 39.75 54 -14.25 - - 288 240 H
2 *2.763 38.71 PKFH 324 -20.9 50.21 - - 74 -23.79 252 150 V
*2.766 28.48 VALT 324 -20.9 39.98 54 -14.02 - - 252 150 V

* - 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: 12726913-E8V2
FCC ID: ABLSMG975GM

DATE: 4/4/2019

2.4.

Reference application that contains the reused reference data

REFERENCE DETAIL

Equipment Reference Type Grant/ Reference Folder
Class FCC ID Permissive Application Test/RF Report
Change Exposure Title/Section
DXX | A3LSMA705FN |  Grant 12726900-E8 Test | FCC Report ANT+/

All sections
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ABLSMG975GM

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, and ANSI C63.10-2013.

4. 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
X Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) |:| Chamber | (ISED:2324A-5)
Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) |X| Chamber J (ISED:2324A-6)

L]

j Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)
Chamber G (ISED:22541-4) Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

HE N

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ABLSMG975GM

5. CALIBRATION AND UNCERTAINTY

5.1. 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.

5.2. 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

5.3. 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 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ABLSMG975GM

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION
The EUT is a GSM/WCDMA/LTE Phone with BT, DTS/UNII a/b/g/n/ac, ANT+, NFC and MST.

The model SM-A705FN/DS was used for final testing and is representative of the test results in
this report

6.2. 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 + 89.41 55.72 3.00
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -4.88 dBi.

6.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was A705FN.001.

6.5. WORST-CASE CONFIGURATION AND MODE

WORST-CASE CONFIGURATION AND MODE FOR FINAL TEST

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 X 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: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Samsung EP-TAS50EWE DW3J719AS/A-E N/A
Earphone Samsung N/A N/A N/A

I/O CABLES (CONDUCTED TEST)

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

I/0O CABLES (RADIATED AND CONDUCTED EMISSIONS

1 USB 1 USB Shielded 1 N/A
2 Earphone 1 3.5mm Un-shielded 1 N/A
TEST SETUP

The EUT is a stand alone unit. Test software exercised the radio card.

Page 16 of 49

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: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ABLSMG975GM

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: 12726913-E8V2
FCC ID: ASLSMG975GM

DATE: 4/4/2019

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

AC Mains

|
g
e

Spectrum Anshyzer

TEST SETUP

For radiated tests, the EUT is stand alone unit and the test software exercises the radio.
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REPORT NO: 12726913-E8V2

FCC ID: ASLSMG975GM

DATE: 4/4/2019

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 ID Num Cal Due | Last Cal
6 port rf switch, 1-18GHz Pasternack PE7159 171455 08/01/2019 | 08/01/2018
Power Meter, P-series single Agilent (Keysight)
channel Technologies N1911A T1271 07/26/2019 | 07/26/2018
Power Sensor, P-series, 50MHz to Agilent (Keysight)
18GHz, Wideband Technologies N1921A T1224 10/09/2019 | 10/09/2018
Antenna, Active Loop 9kHz-30MHz ETS-Lindgren 6502 T757 09/25/2019 | 09/25/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 04/30/2019 | 04/30/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T862 05/25/2019 | 05/25/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 | 05/04/2019 | 05/04/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179375 | 05/08/2019 | 05/08/2018
Amplifier, 1-18GHz, 35 dB AMPLICAL AMP1G18-35 T1569 06/03/2019 | 06/23/2018
Amplifier, 1-18GHz, 35 dB AMPLICAL AMP1G18-35 T1571 07/30/2019 | 07/30/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9030A To08 01/23/2020 | 01/23/2019
44GHz Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHy Technologies N9030A T341 09/26/2019 | 09/26/2018
o Agilent (Keysight)
Amplifier, 100kHz to 1GHz, 32 dB Technologies 8447D T15 10/20/2019 | 10/20/2018
Hybrid Antenna, 30MHz to 3GHz SunAR rf motion JB3 PRE0181574 | 08/21/2019 | 08/21/2018
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 06/16/2019 | 06/16/2018
Pre-Amp, 1-26.5GHz Agilent 8449B T404 03/09/2019 | 03/09/2018
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
LISN for Conducted Emissions FCC LISN
CISPR-16 FCC INC. 50/250 T1310 06/15/2019 | 06/15/2018
Test Software List
Radiated Software UL UL EMC Ver 9.5, June 22, 2018
Antenna Port Software UL UL RF Ver 9.3.2, Jan. 07, 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: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ABLSMG975GM

8. 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 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: 12726913-E8V2
FCC ID: ABLSMG975GM

DATE: 4/4/2019

9. ANTENNA PORT TEST RESULTS

9.1. 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

NOTE: For ON TIME measurement:

ON Time over 1msec period x No. of pulses over 100msec period = ON TIME

159us x 13 pulses = 2.067msec

Duty Cycle
Correction Factor
ON Time Duty Cycle Duty for Average
Mode B Period X Cycle Measurements
(msec) | (msec) | (linear) (%) (dB)
2.4GHz Band
ANT+ 2.067 | 100.00 0.021 2.07% -33.69

DUTY CYCLE PLOTS

APv0.3.2(010719),452

Multiview | Spectrum Receiver

(]

Ref Level 107.00 dBuv & RBW 10 MHz
& Att 10dB ® SWT 1 ms & VBW 50 MHz

Input 10C  PS Off  Notch Off
1 Zero Span

Frequency 2.4020000 GHz

100 depy

30 dBpv

80 dBpv

70 dBpv

60 dBpv

50 dBpv

40 e

30 dBpy

20 dBpy

10 day

CF 2.402 GHz

100.0 ps,

2 Marker Table

Type | Ref | Trc | X-Value | ¥Y-Value
M1 1 539.0 ps 66.51 dBpV
Dz M1 1 159.0 ps -0.28 dB

Function | Function Result |

1

10:11:51 26.02.2019

26.02.2019 RBW
Roody  WNNAMMREN W@ o200

ANT+ ON TIME
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APv0.3.2(010719),452

Multiview | Spectrum Receiver

Ref Level 107.00 dBuv © RBW 10 MHz SGL

o Att 10dB @ SWT 100 ms ® VBW 50 MHz Frequency 2.4020000 GHz
Input iDC_PS Off __Notch Off

1 Zero Span

100 depy

90 dBpY

30 dBpv

70 depv

60 dpy

50 dBpy

40 dBpy

30 dBpv

20 dBpy

10 dep

CF 2.402 GHz 1001 pts 10.0 ms,
Il [ Roady  NANARANEN wa 2022010 RBW

10:00:41 26.02.2019

ANT+ 100ms PERIOD
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DATE: 4/4/2019

LIMITS

None; for reporting purposes only.

20dB BANDWIDTH

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 0.765 2401.6175 2400 -1.62
Mid 2441 0.741 N/A N/A N/A
High 2480 0.747 2480.3735 2483.5 -3.13
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#. Agilent 89:18:55 Mar 27, 2619 L Marker ¥ Agilent 83:21:56 Mar 27, 2019 L Freq/Channel
APv9.4.1(821919),18497 AF, Conducted B a Mkrl 765 kHz| APv9.4.1(621919),19497 AF, Conducted B a Mkrl 741 kHz|
Ref 20 dBim Whitten 20 dB 119 48 || Select Marker Ref 20 dBm #fitten 20 dB 1.39 g6 ||, Center Freq
Daak i Peck 244100000 GHz
Log Log
10 10 StartFreq
o/ Normal 1B/ 2.43950000 GHz
0ffst Offst
19 14
B Delta 4B Stop Freq
ol ol 2.44250008 GHz
_ AL _ iR e
e 7 H DeltaPar] | |57 s 2 CF step
(Tracking Ref) 300000008 kHz|
Lafv | 4 Loy At Man|
W1 52 s i ML s2 [
pan Pair Freq Offset,
53 FC — Span  Center 53 FC w——t——|| 0.20080000 Hz
AA AR
£0f) S— A 3 b N S— .
50k Off 58k | Signal Track|
Swp Swp ! on 0ff
More
Center 2.402 800 GHz Span 3 MHz 1of 2 Center 2.441 980 GHz Span 3 MHz
+Res BH 30 kHz VEH 91 kHz #5weep 100 ms (1081 pts) #Res B 38 kHz VBH 91 kHz #5weep 100 ms (1001 prs)
|
- Agilent 89:23:19 Mar 27, 2019 L Freq/Channel
APv9.4.1(821919),18497 AF, Conducted B a Mkrl 747 kHz]
Ref 20 dBm Whtten 20 dB -0.74 dg ||, Center Freq
4P eak 2. GHz
Log
1a StartFreq
dB/ 247850000 GHz
Offst
14
4B Stop Freq
2.48150809 GHz|
DI 1°R 4
e g CF Step
300.000000 kHz
LoAy M Man
ML 52 7 Freq Offset
53 FC + e[| e.00000008 Hz
AA
EA N W TP,
500k Signal Track|
Swp ! On Off
Center 2.480 000 GHz Span 3 MHz
+Res BH 30 kHz YBH 91 kHz #Sweep 108 ms (1001 pts)
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REPORT NO: 12726913-E8V2
FCC ID: ABLSMG975GM

DATE: 4/4/2019

10. RADIATED TEST RESULTS

LIMITS

FCC 8§15.249

FCC §15.205 and 8§15.209

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:

Fisld Fisld
sirangth of strangth of
Fundamesntal frequency fundamesntal | harmonics
(rnillivaltss {rmic rovalts!
mstar) mter)
Qo228 MHz ... 50 ROO
2400-2483 5 MHz ...l 50 RO
EF2E-BRTE MHz ... 50 ROD
2402425 GHz .o 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
(MHz) (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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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 (10
kHz) 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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10.1.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I_1EUL Frement - Chamber J 2819 Feb 26 1121013
2¢
Restricted Bondedge
Project Number: 12726988
1150 Cl ient: Samsun
Config:EUT + Support Equipment
Mode ANT+ 2482 _H
1 BSheeeer Tested by: 19498 ER
e
N
A R N A S S S
Be I
: | I
3 T B ‘ ¥ ..........
@
2
65 \
- roge Lim dBul )
55 = i
= :
T bl L (TR /PRI AOY L L) ETTEORRNTY HAFPRTIR Y0 TR s
;. - ™ o .
4
oiat bt ™ " N P \ —— " Do 3o LU .
35w i d 4 i) W e
2.3 T8 5MH=/ 7415
Frequency (GHz)
Range (GH) [Er) Ref/Alin  Del/fvg Mede ™ Pls  ESups/Hode  Position Rarge (62 REM/UBY Ref/Altn  Det/fvg Hode Susep Ls  Fiupa/Node  Posil
1231-2.415  MC-BBI/M 18718 PERK/Par Fvg(RS)  Grsecifute] GBI HAM 262 degs 34 { 22.31-2.415 MCG8)/1Bk  197/18 PERK/alt fug IZoMEU 98BI IARLT
Low CH BE - H.TST Rev 9.5 11 Jon 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/FItr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ATO0067 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuvim) | (dBuvim) (dBuV/m) (dB)
1 *2.39 41.97 Pk 32 -25.8 48.17 - 74 -25.83 262 334 H
2 *2.347 44.72 Pk 31.9 -25.8 50.82 - - 74 -23.18 262 334 H
3 *2.39 31.07 VALT 32 -25.8 37.27 54 -16.73 - - 262 334 H
4 *2.385 33.03 VALT 32 -25.8 39.23 54 -14.77 262 334 H

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

I,\I:UL Fremant — Chamber .J 2819 Fek 26 I1:29:139
E
Restricted Bondedge
Project Number: 2726988
L e Cl &t : Somsung
Canfig:EUT + Support Equipment
Mode: ANT+ 24B2_U
{ B e Tested by: 19498 ER
G5
B
: Peak L B
= ==
@
2
B5
55 erage Lim cBulim? ; |
z |
v s ol " FRORPY: 20, WA PR d FHTRTY S (Y J " I‘ Vit
45 i H H :
4
5 3
35
2. 31 T8 .5MH=/ 2.415
Frequency (GHz)
Range (5] [ETEEY Ref/Attn  Det/fng Mode Cuzep Ple  toepaifiode  Position Rarge CGitz) FEWAEU Ref/fttn  Dotifug Hode Sueep Fie toups/Mode Fosition
Low CH BE - U TST Rev 9.5 11 Jon 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/FItr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ATO0067 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuvim) | (dBuvim) (dBuV/m) (dB)
1 *2.39 41.76 Pk 32 -25.8 47.96 - 74 -26.04 7 394 \Y
2 *2.351 44.71 Pk 31.9 -25.8 50.81 - - 74 -23.19 77 394 \
3 *2.39 31.79 VALT 32 -25.8 37.99 54 -16.01 - - 7 394 \Y
4 *2.337 32.82 VALT 31.9 -25.8 38.92 54 -15.08 77 394 \

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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FCC ID: ASLSMG975GM

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I,1ELJL Frement - Chamber J 2819 Feb 26 11:ar: 18
2¢
Restricted Bondedge
Project Number: 12726988
1150 Cl ient: Samsun
Config:EUT + Support Equipment
Mode ANT+ 2488 _H
1 B5he Tested by: 19498 ER
e
i
B85/ 1 s e e e S
2 75} f ..................
@
2
65 ‘l \
vera Limit CdBulU/w
55 i 2
R Ly T Abibiek T T T I e "
USSR SRS N O NS0 URPRE NN USRNSSR SRR S
- 4
i i 3 ) " s kil . k e
35 i R " i 4 r y " .
2.46 T8 3MH=/ ' 7563
Frequency (GHz)
Range (GH) [EE Ref/Atln  Del/fvg Mode ™ Pls  ESups/Hode  Position Rangs (G2) REM/UBY Ref/fttn  Det/Rvg Hode Susep Fls  Fugs/Mode Fosil
1:246-2 563 1H(-GelB)/ M 187/1a PERK/Pir Evg(RMS)  Smemcifuto) 98B! HAMH 308 degs 258 2 7 462563 1M(-648)/18 I L] PEAK/alt Avg A12o/RBU 981 RIT
High CH BE - H.TST Rev 9.5 11 Jon 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/FItr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ATO0067 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuv/im) | (dBuvim) (dBuV/m) (dB)
1 *2.484 41.75 Pk 325 -25.8 48.45 - 74 -25.55 300 250 H
2 2.547 45.29 Pk 325 -25.7 52.09 - - 74 -21.91 300 250 H
3 *2.484 31.46 VALT 325 -25.8 38.16 54 -15.84 - - 300 250 H
4 *2.497 32.65 VALT 325 -25.7 39.45 54 -14.55 300 250 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

I,\I:UL Fremant — Chamber .J 2819 Fek 26 I1:12:24
E
Restricted Bondedge
Project Number: 2726988
L e s e I Cl &t : Somsung
Canfig:EUT + Support Equipment
Mode: ANT+ 2488_U
OO USSR NOUU SOUUUUUUUA SOSUURSOU SO Tested by: 19498 ER
G5
B
G
3 25, Peak Li iBul
3 7
2
B5
I Average Limit (dBuU/m
55 Jooeek f H i H
| “ | [
M NWWWMJ Wi el il et ittt i i oMl
45
By 4
) aQ
fur
35
2.6 ‘ ' ' T8 WA=/ 7563
Frequency (GHz)
Range (5] [ETEEY Ref/Attn  Det/fng Mode Cuzep Ple  toepaifiode  Position Rarge CGitz) FEWAEU Ref/fttn  Dotifug Hode Sueep Fie toups/Mode Fosition
High CH BE - U.TST Rev 9.5 11 Jon 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/FItr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ATO0067 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuvim) | (dBuvim) (dBuV/m) (dB)
1 *2.484 42.55 Pk 325 -25.8 49.25 - 74 -24.75 261 387 \Y
2 2.524 44.79 Pk 325 -25.7 51.59 - - 74 -22.41 261 387 \
3 *2.484 31.49 VALT 325 -25.8 38.19 54 -15.81 - - 261 387 \Y
4 2.507 33.1 VALT 325 -25.7 39.9 54 -14.1 - - 261 387 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

W|5JL Fremont — Chamber K 2819 Feb 26 I15:365:689
Radiated Emissions 3-Meters
Praject Number: 12726988
185 Client:Samsung
Canfic:EUT + Support Equipment
Mode:ANT+ 24@2
=151 Tested by:19498 ER
85
Peak Limit Bul
75
e
E 5
3 ] 1 e e S B e
@
2 .
~ Avg Limit (dBul/m)
L PSSO OO OSSO SO OO HOTSTONOT OO SOUUOT SOUOTRN SOUNTTTRE SOOI
5

1| . SO OSSOSO SUUOOROUSSSOSUUOSOOUSN SN S S
1 18 18
Frequency (GHz)
Rangz (6Fz) eIV Ref/tin  Det/fug Mode Seeep Pty fawpaifodc  Fasition Range (2] REN/E Fef/ftn  Det/ivg Mode Succp Ptz fopalMode  Fosition
1:1-1 Wi-dE)/k  IBTAAR PERKPar ug(RMS)  1Bwsecifuto) SBB1 FRMH B-3deg H | 3:3-18 HC-53B) /30 81/B PERK/Par Arg(HS) 1. dsechutol 1Bc MR 0-38degs H
FCC PortiSC 2. 4GHz RSE.TST Fev 9.5 11 Jon 2819
| ‘5JL Fremont - Chamber K 2819 Feb 26 15:36:89
Radicted Emizsions 3-Meters
Froject Number: 2726988
195 Client:Samsun
Config:EUT + Gupport Equipment
Mode :ANT+ 2482
=151 Tested by: 19498 ER
85
Feak Limit Bul
75
&
3 5
3 et Sy S S S I s S Sy St S —
@
o
Z fivg Limit CdBuU/m)
55
L e yer T | T
4 =1
Q
o T e SR T T 10 o o st R
)OO OUO S UUIO UOOOPO RSSO USROS SOURNOE SOUOOSSUUSSSUOSSOOE SUTIOTOOOSRRTOO SUUTRPPORN: SYSSOSSURS SUSSRUOUURN SO SRR SO
1 18 18
Fregquency (GHz2
Fange (6] RELI/ U Foffitin  Dot/fug Hodo Senep Pio dupoifhde  Fosition Fango (GHz) RENAUBU Eof/tin Dot /fvg Pode Supsp Pis  oupa/Mode  Fosition
FCC PortiSC 2. 4GHz RSE.TST Rev 9.5 11 Jun 2819

VERTICAL
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)

1 *2.84 32.34 PKFH 323 -13.1 51.54 - - 74 -22.46 287 212 H
*2.84 22.84 VALT 323 -13.1 42.04 54 -11.96 - - 287 212 H
2 *1.314 32.26 PKFH 28.9 -17.1 44.06 - - 74 -29.94 167 153 H
*1.314 23.32 VALT 28.9 -17.1 35.12 54 -18.88 - - 167 153 H
4 *1.331 328 PKFH 29.2 -16.9 45.1 - - 74 -28.9 312 110 \%
*1.331 23.12 VALT 29.2 -16.9 35.42 54 -18.58 - - 312 110 \%
3 *2.764 323 PKFH 323 -13.1 51.5 - - 74 -225 103 220 \%
*2.764 23.72 VALT 323 -13.1 42.92 54 -11.08 - - 103 220 \%
5 *11.822 30.31 PKFH 38.4 -19.6 49.11 - - 74 -24.89 147 211 H
*11.823 20.15 VALT 38.4 -19.6 38.95 54 -15.05 - - 147 211 H
6 *11.616 30.72 PKFH 38.2 -20.4 48.52 - - 74 -25.48 248 356 \%
*11.614 20.25 VALT 38.2 -20.4 38.05 54 -15.95 - 248 356 \

* - 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: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

MID CHANNEL RESULTS

UL Fremont — Chamber K 2819 Feb 26 15:85:81
Radiated Emissions 3-Meters

Praject Number: 12726988

185 ; Client:Samsung

Config EUT + Support Equipment
Mods :ANT+ 2441

95 Tested by: 19498 ER

(dBull/m)
o
]

Avg Limit (dBul/m)

o (i S
1| . SO OSSOSO SUUOOROUSSSOSUUOSOOUSN SN S S
1 18 18
Frequency (GHz)
Rangz (6Fz) eIV Ref/tin  Det/fug Mode B s dwpe/Mods  Fosition Range (2] REN/E Fef/ftn  Det/ivg Mode Succp Ptz fopalMode  Fosition
1:1=3 K (-6dB )/ 38k ars PERK Par g (RHS: Auto S8 MOH B-368degs H 1:3-18 1R -6dB) /38K gm PEAK/Pur AvglRNS)  Auto [ HRH B-3Bdegs H
b TST Rev 9.5 11 Jon 2819
| ‘5UL Fremont - Chamber K 2819 Feb 26 15:05:81

Radicted Emizsions 3-Meters

Praject Number: 12726988

185 i : €| imnt: Somsung

Config:EUT + Support Equipment
Mode:ANT+ 2441

=151 Tested by: 19498 ER

CdBull/m
o
|

fvg Limit tdBuUsm)

45

e}
0.

e — ‘ IR, i ot ——

25 | | — A ——

Fregquency (GHz2

Range (BHz) [ Ref/dtin  Del/Avg Hode Sweep Pia  #Supe/Mode  Ponition Range (GHz) REMABU Ref/fitn  Det/fvg Mode Suesp Pts  #5upa/Mode  Position

b.TST Rev 9.5 {1 Jon 2819

VERTICAL
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)

1 *1.349 32.82 PKFH 29.4 -16.9 45.32 - - 74 -28.68 89 137 H
*1.35 22.84 VALT 29.4 -16.9 35.34 54 -18.66 - - 89 137 H
2 *2.354 33.22 PKFH 317 -14.4 50.52 - - 74 -23.48 228 170 H
*2.354 22.98 VALT 317 -14.4 40.28 54 -13.72 - - 228 170 H
3 *1.336 33.68 PKFH 29.2 -16.9 45.98 - - 74 -28.02 75 168 \%
*1.333 22.87 VALT 29.2 -16.9 35.17 54 -18.83 - - 75 168 \%
4 *2.247 33.42 PKFH 319 -14.7 50.62 - - 74 -23.38 222 194 \%
*2.247 23.14 VALT 319 -14.7 40.34 54 -13.66 - - 222 194 \%
5 *11.851 29.89 PKFH 38.4 -19.8 48.49 - - 74 -25.51 112 135 H
*11.852 20.31 VALT 38.4 -19.8 38.91 54 -15.09 - - 112 135 H
6 *11.858 30.23 PKFH 38.4 -19.8 48.83 - - 74 -25.17 14 165 \%
*11.855 20.72 VALT 38.4 -19.8 39.32 54 -14.68 - 14 165 \

* - 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 34 of 49

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: 12726913-E8V2
FCC ID: ASLSMG975GM

DATE: 4/4/2019

HIGH CHANNEL RESULTS

1 ISUL Fremont — Chamber K 2819 Feb 26 |6:@8: 33
Radiated Emissions 3-Meters
Praject Number: 12726988
185 Client:Samsun
Config:ELT + Support Equipment
Mode:ANT+ 2480
=151 Tested by:19498 ER
85
Peak Limit Bul
75
e
E 5
3 S s 1
@
2 .
~ Avg Limit (dBul/m)
S e e
5
a5 F O S S S SO U SO .
MW'
. o ; ) png N
H [P T—" o
1| . SO OSSOSO SUUOOROUSSSOSUUOSOOUSN SN S S
1 18 18
Frequency (GHz)
Fangz (52 RGN Ref/Atin  Det/fvg fods Socp s dwpe/Mods  Fosition Fange (6o REN/E Fef/tan Det Sunzp Pty Fopalfodkz  Position
1:1-1 K(-GdB}/3Bk 107718 PERK/Par AugS)  1@asectaa) SEB1 MK B-Fhdeqs H | 3:3-18 MC-EB)/38 B/ PERK 1 dsectfuto) 1B HAXH 0-38degs H
FCC Port1SC 2,4GHz RSE.TST Fev 9.5 11 Jon 2819
| ‘5UL Fremont - Chamber K 2819 Feb 26 16:08:39
Radicted Emizsions 3-Meters
Froject Number: 2726988
185 €| imnt: Somsung
Config:EUT + Support Equipment
Mode:ANT+ 2480
=151 Tested by: 19498 ER
85|
Feak Limit Bul
75
T
3 5
3 et S s S M s S Sy St S—
@
o
& fvg Limit (dBulim)
55
4
45 T e
=]
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Fregquency (GHz2
Fonga (B RGN Fef /Atin  Dol/Avg fods Sencp s doups/Mode  Fosition fange (6 RENATGH Fel/Altn  Det/fvg Pode Suncp Pty ¥owpalliods Fosilion
FCC PortiSC 2. 4GHz RSE.TST Rev 9.5 11 Jon 2819
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *1.514 33.42 PKFH 28.1 -16.4 45.12 - - 74 -28.88 237 165 H
*1.514 23.05 VALT 28.1 -16.4 34.75 54 -19.25 - - 237 165 H
2 *2.779 33.16 PKFH 323 -13.2 52.26 - - 74 -21.74 258 256 H
*2.779 23.32 VALT 323 -13.2 42.42 54 -11.58 - - 258 256 H
3 *1.155 33.21 PKFH 275 -17.5 43.21 - - 74 -30.79 76 183 \%
*1.152 22.81 VALT 275 -17.4 3291 54 -21.09 - - 76 183 \%
4 *2.775 32.27 PKFH 323 -13.2 51.37 - - 74 -22.63 58 317 \%
*2.775 23.45 VALT 323 -13.2 42.55 54 -11.45 - - 58 317 \%
5 *15.702 28.81 PKFH 40.8 -17.5 52.11 - - 74 -21.89 189 273 H
*15.703 18.61 VALT 40.8 -17.5 4191 54 -12.09 - - 189 273 H
6 *11.047 30.28 PKFH 37.9 -21.1 47.08 - - 74 -26.92 353 214 \%
*11.046 20.7 VALT 37.9 -21.1 37.5 54 -16.5 - 353 214 \

* - 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: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

10.2. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz2) Reading AT0067 (dB) Corr Reading (dBuVv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuv/m) (dB)
72.06 PKFH 321 -14.8 0 89.36 - - 114 -24.64 150 105 H
72.06 AVG 321 -14.8 -33.69 55.67 94 -38.33 - - 150 105 H
2402 67.3 PKFH 321 -14.8 0 84.6 - - 114 -29.37 188 109 Vv
67.3 AVG 321 -14.8 -33.69 50.91 94 -43.09 - - 188 109 Vv
71.48 PKFH 324 -14.8 0 89.08 - - 114 -24.92 301 183 H
71.48 AVG 324 -14.8 -33.69 55.39 94 -38.61 - - 301 183 H
2441 63.35 PKFH 324 -14.8 0 80.95 - - 114 -33.05 243 108 Vv
63.35 AVG 324 -14.8 -33.69 47.26 94 -46.74 - - 243 108 Vv
71.61 PKFH 325 -14.7 0 89.41 - - 114 -24.59 293 151 H
2.480 71.61 AVG 325 -14.7 -33.69 55.72 94 -38.28 - - 293 151 H
66.5 PKFH 325 -14.7 0 843 - - 114 -29.7 175 147 \2
66.5 AVG 325 -14.7 -33.69 50.61 94 -43.39 - - 175 147 \

PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -33.69 dB

Page 37 of 49

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: 12726913-E8V2
FCC ID: ASLSMG975GM

DATE: 4/4/2019

10.3.

WORST CASE BELOW 30 MHz

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

| mu, Fremant, m Chamber A 21 Feb 2819 208:32:49
i i i RF Emissions
Project Number: 12726988
e |1 12t : Samsumg
Config:EUT + Support Equipment
Mode:ANT+ Below 3BMHz
o S S e T S ~| Tested by: 19457 AF
70 Peak LI t. CdBulYZm2
—
S8 T
e R
* QF Limit CdBul/mD
9 3@ Avg-limibe Bl b T ]
S . :
3 “-______-‘_h
3 T——
1@ . et
Wv“‘éﬂ‘ojhh 4
-1d * Wi, . d 3 :
mm‘ ‘ H i
L -
. M\M fog - . Mﬂé\ﬁw |
3@ M Hosdjiina
| S OO SORUNUSRION SURURNUL: ORI SO SUPN: SUMS-HUU S SPRNRNUUROUNPRISRE SRUUUUPRURE SRR ORI SUUR SUNRS OSSO0 SO SURSRSRRAUPNUPRIG: SUPRURNUUREE: SPRIUR SHUPIE SNUORS ST SO SO 8
[==3) [ 18 38
Frequency (MHz]
Ref/fikn  Det/Avg Type Pla  #5wpe/fode  Pazilion Range (M) REN/UEU Ref/Bttn  Debifg Type Sueep Pts #Gupe/fode Fosilion
a1/4 / #HG) THe MRKH §-36ilege "
8778 (RHS 2 WK 8-360dege
§7/8 PEAK/S 3 B MKH 8-360degs
SI/8 PERK/Pur Rvg(RN3) E HKH #-368degs
FCC 15209 Bolow 38MHz TST 38915 28 fpr 2817 Rev 9.5 26 fpr 2816
Trace Markers
Marker Frequency Meter Det Loop Cables Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dBm) 300m (dBuVolts)
1 .04713 348 Pk 13 0 -80 -32.2 54.12 -86.32 34.12 -66.32 0-360
5 .05257 3443 Pk 12.7 0 -80 -32.87 53.17 -86.04 33.17 -66.04 - - - - 0-360
2 .23037 4334 Pk 11 1 -80 -25.56 - 4037 -65.93 2037 -45.93 0-360
6 .23945 41.15 Pk 11 1 -80 -27.75 40.03 -67.78 20.03 -47.78 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Cables Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuVv/m) (dB) (Degs)
(dBuv) (dBm) 30m (dBuVolts)
7 .902 29.57 Pk 111 1 -40 77 28.51 -27.74 0-360
3 1.08956 28.75 Pk 11.3 1 -40 .15 26.88 -26.73 0-360
4 7.69222 26.53 Pk 10.9 4 -40 -2.17 29.5 -31.67 0-360
8 9.59696 18.49 Pk 10.8 4 -40 -10.31 29.5 -39.81 0-360

Pk - Peak detector
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REPORT NO: 12726913-E8V2
FCC ID: ASLSMG975GM

DATE: 4/4/2019

10.4. WORST CASE BELOW 1 GHz

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

95

2819 Mar 5 208:22:51

UL Fremont - Chamber K

Radiated Emizsions — 3 Meters

Project Mumber: 2737383

) HC1 iant : Samsun
i |Config:EUT + Support Equipment
Made ANT+ Below 16Hz
£ PSSRSO SNSRI SO SRS SN SRS S S Tested by: 19497 &F
65
55
e
£
R GPR T 50 S S s i e ——— J
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=
35 5
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O SOUUNR UL OSSR SOUPUS SOURRIRNE DU SO SO
36 188 1866
Freguency (MHz)
] BB Rof/Rin  Dot/ivg Pode Sumep Plo  #5ups/fode  Position Farge OHz) RE/UE faf/fktn  Dot/ivg fode Suomp Plo  Fsup/fode  Fosition
13200 126N OI/IB PERKogP-Vidks Amcclute) 0B HAWH B-Xldegs H | 32061608 128ki-68)/IM /1B PEAGLogPrVideo  llmacclfuta) BOEB  MANK 8- Rdegs H

FCC Port{5C 36-1888MHz TS5T

Rev 9.5 11 Jon 2819

HORIZONTAL

UL Fremont — Chamber K

2813 Mor 5 28:22:51

Els)
Radiated Emissions — 3 Meters
Project Number: 12737383
e Cllant :Samsung
Config EUT + Suppart Equipment
Mode ANT+ Below 1GHz
T Tested by: 109497 AF
65
55
’E ’_
N
E 450 [F Lo L5 1 S e s B —— J :
“ I
=
35 g g E ..........
§ - A @
o o ST OSSOSO SO OUUUOTO O
25 e N W i M
, / \ 4 A,
! y E YL 4
15} i X g
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3d 188 1808
Frequency (MHz)
Fanae (1F2) TR e /itn Dei/hug Fede B Fio  Foupe/Mods  Fasition Rarge OF12) U Fef/ftin Det/ig fede Sz Fio  FowaMod:  Fasltion
FCC Port!SC 39-1888NMHz 15T

Rev 9.5 11 Jon 26819

VERTICAL
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

Below 1GHz Data

Marker | Frequency Meter Det | AF PRE0184052 Amp/Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 32.5081 33.47 Pk 25 -31.6 26.87 40 -13.13 0-360 199 H

2 101.546 48.67 Pk 16.6 -30.9 34.37 43.52 -9.15 0-360 299 H

3 32.4231 39.72 Pk 25.1 -31.6 33.22 40 -6.78 0-360 100 \Y
32.3651 37.43 Qp 25.1 -31.6 30.93 40 -9.07 132 103 \%

4 57.7597 50.8 Pk 13.2 -31.3 32.7 40 -7.3 0-360 100 \%

5 99.4205 46.02 Pk 15.9 -30.9 31.02 43.52 -12.5 0-360 100 \%

6 203.9005 42.39 Pk 17.3 -30.2 29.49 43.52 -14.03 0-360 100 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

10.5. WORST CASE 18-26 GHz

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

‘QEUL EMC 20 Feb 2819  21:22:39
RF Emissians
= Order Number: 12726980
9 Client:Lions
Configuration:EUT + Support Equlpment
Mode :ANT+ Worst Case
35 Tested by / 3N:45256 JB
75 Peak Limit CdBul/m)
o
-
©
no65
5
T 55 Avg Limit CBUU/md
y
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3 4
@
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15
18 26
Frequency (GHz)
Ranga (6z) REI/UB Ref/Attn  Det/Ava Tupe Suep Fie  #oupsods Lobel Ronge (6H2) REW/UB Raf/Attn  Det/Avg Tupe Suzen Fta #oupc/ioda  Lobel
1:18-26 38/ 8/ PEAK/LagPur—Yideo  |4mser(Auta) SBB1  MAHH Horizantal
18-26GHz Test.TST 3895 6 Jon 2815 Rev 9.5 19 Dot 2016
‘BEUL EMC 20 Feb 2819 21:22:39
RF Emissions
= Order Mumber 12726980
3 Client:Lions
Configuration:EUT + Support Equlpment
Mode ANT+ Worst Case
85 Tested by / SN:45256 JB
75 Peak Limit (dBulU/m)
E
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» 65
L
i
=
~ = Avg Limit (dBulsmd
3 5
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15
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Freguency (GHz)
Ranga (6Hz) REU/UBY Ref/ftin  Dot/Ava Tupe Sueep Pis #oupsiods Lobel Ronge (6Hz) REW/VB Raf/fttn  Det/Avg Tupe Susen Pta #oupsilioda Lobel
18-26GHz Test.TST 385 6 Jon 2015 Rev 9.5 19 Oct 2016

Page 41 of 49

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: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuv) (dBuVolts) (dB)
1 19.543 35.95 Pk 32.8 -25.1 9.5 34.15 54 -19.85 74 -39.85
2 20.854 36.13 Pk 33 -25.4 9.5 34.23 54 -19.77 74 -39.77
3 22.131 36.41 Pk 33.4 -25 -9.5 35.31 54 -18.69 74 -38.69
4 19.896 35.82 Pk 32.7 -25 -9.5 34.02 54 -19.98 74 -39.98
5 21.149 36.32 Pk 33 -25.3 -9.5 34.52 54 -19.48 74 -39.48
6 22.495 37.21 Pk 335 -24.8 -9.5 36.41 54 -17.59 74 -37.59

Pk - Peak detector
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REPORT NO: 12726913-E8V2
FCC ID: ABLSMG975GM

DATE: 4/4/2019

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 fl) 30
" 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: 12726913-E8V2 DATE: 4/4/2019
FCC ID: ASLSMG975GM

AC Power Line Norm

LINE 1 RESULTS

I?[‘UL Fremont, CA CE Room 4 Mar 2819 18:36:43
h : : : I Conducted RFI Uoltoge
i | i oo Project No:12737383
186 i i T S C\\;nt NmeS;vauﬂg
EUT Config:EUT + Support Equipment
Test Uslt7Freg: | 2BU/6BH=
o9z H Test By: 19488 85
£ ]SSPSR SUPUURIURSUUPRN SOOI SRRISPRUUK SURSRIUOE ORI UUNUOS NOPRS SENNS SRR
- Bafmr— e 0 i N
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. H i H i [ L 5
Frequency (MHzJ
T;iag OHz) 4 ?f:h."‘lfju P;E;:‘ﬂ.!u DEL{EQD Hode ::5;‘55..)-2 :’t;j" ':mpz]!rr!r- I[:&,'L‘LI Ronge (HHz) REWVUBY Ref/fittn  Det/fivg Made Susep Pts  #Sups/Mode Label
FCC1S CE Closs B 158kHz-3BMHz Stepping. TST 36915 24 Feb 26816 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 Cl&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
1 15225 47.39 Qp 1 0 10.1 57.59 65.88 -8.29 - -
2 15225 29.13 Ca 1 0 10.1 39.33 - - 55.88 -16.55
3 474 28.78 Qp 0 0 10.1 38.88 56.44 -17.56 - -
4 474 17.72 Ca 0 0 10.1 27.82 - - 46.44 -18.62
5 .5145 26.52 Qp 0 0 10.1 36.62 56 -19.38 - -
6 .5145 12.59 Ca 0 0 10.1 22.69 - - 46 -23.31
7 .63825 18.66 Qp 0 0 10.1 28.76 56 -27.24 - -
8 .762 5.55 Ca 0 0 10.1 15.65 - - 46 -30.35
9 11.43825 26.4 Qp 1 2 10.2 36.9 60 -23.1 - -
10 11.44725 20.42 Ca 1 .2 10.2 30.92 - - 50 -19.08
11 18.02625 31.04 Qp 1 3 10.3 41.74 60 -18.26 - -
12 18.0465 25.38 Ca 1 3 10.3 36.08 - - 50 -13.92
Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

I')[‘UL Fremont, CA CE Room 4 Mar 2819 18:36:43
b Conducted RFI Uoltoge
Project No:12737383
186 Cliont Nuwe"S:wﬁwg
EUT Config:EUT + Suppert Eguipment
Test Uslt/Freq: 128U/6BHz
EE i i SR N Test By:1948@ BS
£ ]SSPSR SUPUURIURSUUPRN SOOI SRRISPRUUK SURSRIUOE ORI UUNUOS NOPRS SENNS SRR
rJ\; Bafmr— e 0 i N
i 58
32 15
R %
i 17
i (=}
22 1.8
o
8
_El ..........
15 1
Freguency (MHz2
Rarge 1) TR Faf/Ain  Detivg fiod BT Fia Aopiode  Label Ronge OFaT RURS  Ref/Attn  Datifvg Fode Sewep Fir gt el
FCC15 CF Closs B 158kHz-3AMHz Stepping . TST 38915 24 Feb 26816 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 .15225 4475 Qp 1 0 10.1 54.95 65.88 -10.93 - -
14 .17025 26.36 Ca 0 0 10.1 36.46 - - 54.95 -18.49
15 4785 28.29 Qp 0 0 10.1 38.39 56.37 -17.98 - -
16 47625 22.17 Ca 0 0 10.1 32.27 - - 46.4 -14.13
17 97575 17.3 Qp 0 1 10.1 27.5 56 -28.5 - -
18 97575 9.69 Ca 0 1 10.1 19.89 - - 46 -26.11
19 4.0425 15.65 Qp 0 1 10.1 25.85 56 -30.15 - -
20 4.08413 7.05 Ca 0 1 10.1 17.25 - - 46 -28.75
21 11.4585 30.38 Qp 1 .2 10.2 40.88 60 -19.12 - -
22 11.5215 22.01 Ca 1 2 10.2 32.51 - - 50 -17.49
23 18.08925 28.85 Qp 1 3 10.3 39.55 60 -20.45 - -
24 17.9835 20.97 Ca 1 3 10.3 31.67 - - 50 -18.33

Qp - Quasi-Peak detector
Ca - CISPR average detection
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