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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/WCDMA/LTE Phablet with BT/BLE, DTS/UNII
a/b/g/n/ac, NFC and ANT+

MODEL: SM-A715W

SERIAL NUMBER: Conducted (Original): R38M60J9VBM

Radiated (Original): R38M808E5AH
Radiated (Spot Check): R38N108PFHB

DATE TESTED: November 26 — December 4, 2019 (Original)
February 19, 2020 (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.
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASBLSMA715W

2. INTRODUCTION OF TEST DATA REUSE
2.1. INTRODUCTION

According to the manufacturer, FCC ID: A3LSMA715F and FCC ID: A3LSMA715W non-
licensed are electrically identical. The FCC ID: ASLSMA715F test data shall remain
representative of FCC ID: ASLSMA715W.

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: A3LSMA715F, shares the same enclosure and circuit board as FCC ID:
A3LSMA715W. 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:
A3LSMG715F remains representative of FCC ID: ASLSMA715W. The test data of FCC ID:
A3LSMG715F being submitted for this application to cover ANT+ features.

2.3. SPOT CHECK VERIFICATION RESULTS SUMMARY

Spot check verification has been done on device ASLSMA715W 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.

A3LSMA705W SPOT CHECK RESULTS
Original model Spot check
Measured model Delta (dB)
Technology Test Item Channel SM-A715F SM-A715W
A3LSMA715F A3LSMA715W
Frequency Peak Ave Peak Ave Peak Ave
Fundamental 41 2441MHz 88.06 54.33 87.7 53.97 -0.36 | -0.36
ANT+ RBE 80 2549MHz 52.14 18.41 | 51.47 17.17 -0.67 -1.24
RSE 02 4929MHz 42.18 29.74 | 44.01 28.8 1.83 -0.94

Comparison of the models, upper deviation is within 3dB range and all tests are under FCC
Technical Limits.
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

SPOT CHECK DATA

FUNDAMENTAL FREQUENCY RADIATED EMISSION

Marker Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB)
1 2.44098 81.1 Pk 32.1 -25.5 0 87.7 - - 114 -26.3 140 154 H
2.44098 81.1 Pk 321 -25.5 -33.73 53.97 94 -40.03 - - 140 154 H
2 2.44098 72.73 Pk 32.1 -25.5 0 79.33 - - 114 -34.67 72 138 \%
2.44098 72.73 Pk 32.1 -25.5 -33.73 45.6 94 -48.4 - - 140 154 H

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

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -33.73 dB
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZELJL Fremont - Chomber J 268208 Fekb 19 16:19:33
Restricted Bondedge
= Project Number: 13211873
" Client Samsung
Config:EUT + Support Equipment
i Mode: ANT+ 2488 _H
1 Tested by:20792 KN
g5
a5
~
£
= Peok Limit CdBulU/s/ml
= 7!?
3
@
65
J \ Averaoge Limit (dBul/m)
SE
W’“M Ll LMXMM \“‘ P lihumm%.n m Jw.un‘mwm“ iak " Wkodod o gl b g AR XTI
45 . Y
3K
2.46 18. 3MH=z/ 2.563
Freguency (GHz)
Range (6] REWVBI Ref/Atin  Det/fvy Mode Sueep Pts Fowps/Made Fositio Ronge (6Hz) L/ VBl ReffAttn  Det/fivg fode Sucep s Foups/Mode Fosition
1:2.46-2.563 MBI 1GINE PEAKPur heg(RIS) ko G HRH 3B dgs 189 on
BNT 2488 H.DAT 38915 11 Moy 2A16 Rev 9.5 28 Oct 2819
Trace Markers
Marker Frequency Meter Det AF 7344 (dB/m) AmpICbI/Fitr/Pa DC Corr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/im)
1 *2.48351 41.92 Pk 32.3 -25.5 0 48.72 - - 74 -25.28 307 189 H
*2.48351 41.92 AVG 32.3 -25.5 -33.73 14.99 54 -39.01 - - 307 189 H
2 * 2.49835 44.9 Pk 32.4 -25.5 0 51.8 - - 74 -22.2 307 189 H
*2.49835 44.9 AVG 32.4 -25.5 -33.73 18.07 54 -35.93 - - 307 189 H

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

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor =-33.73 dB

Page 9 of 51

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.
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FCC ID: ASLSMA715W

VERTICAL RESULT

| 2l:UL Fremont — Chamber J 2828 Feb 19 16:18:45
Restricted Bondedge
o Project Number:13211873
" Client: Samsung
Config:EUT + Support Equipment
i Mods: ANT+ 2488 U
18 Tested by:28792 KN
g5
S5
= {-\ Feak Limit (dBul/fn)
= 75
3
@
. ;
65
K \ Averoge Limit CdBLM/m)
55
WWM w.u. TP DTN b L DT C TN S TPAPRRNPT T WRTIVETNY O Y TV (O SNMPR AT | TRRRPIRY
s W i
35
Z2.46 8. 3MH=/ 2.563
Frequency (GHz>
Fange (6 REWUBH Fat/Atin  Det/fvg Mod Sueep Pte ¥owps/fade Fositim Fongs (G FEL/UB Ref7Atin  Det/ing fiode Sueep Fis  Fps/fode Fosition
1:2.46-2.563 HC-BEN/ M 1BI/E PERKPur dug(RHS) ot a0 HiH 68 doge 127 cn 1
ANT 2488 Y .DAT 36915 11 Moy 2816 Fiev 9.5 20 Dot 2019
Trace Markers
Marker Frequency Meter Det AF T344 (dB/m) Amp/Cbl/Fltr/Pa DC Corr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuVv/m)
1 *2.48351 40.89 Pk 32.3 -25.5 0 47.69 - - 74 -26.31 68 127 \
*2.48351 40.89 AVG 32.3 -25.5 -33.73 13.96 54 -40.04 - - 68 127 \
2 2.5072 44.57 Pk 32.4 -25.5 0 51.47 - - 74 -22.53 68 127 \
2.5072 44.57 AVG 32.4 -25.5 -33.73 17.74 54 -36.26 - 68 127 \

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

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor =-33.73 dB
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

~UL Fremont - Chamber J

2020 Feb 19 11:28:59

I

Rodioted Emissions 3-Meters
= Project Number:13211873
18 Client:Samsung
Config:EUT + Support Equipment
- Mode : ANT+_2482
9 Tested by:28792 KN
35
Peak Limit (dBuU/m)
75
‘e
3 5
3 6
@
Kl
= Avg Limit (dBul/m)
55
45 L Jﬁ“*“
e o - | " WM
35 = T
25
1 18
Frequency (GHz)
Range (GHz) REU/UBU Raf/Attn  Dat/Avg flodke Sucep Pt foups/Mlode FPosition Range (6Hz) REW/UBU Ref/fttn  Det/Avg Mods Sucep Pis  Fowps/ode Position
1:1-3 M(-6dB)/30k  187/18  PEAK/Pur Avg(RM) Auto 9081 HAHH B-36Bdegs H | 3:3-18 INC-6c8)/3k  85/2 PERK/Pur Avg(RHS)  futo 18 MR B-36Bdeos H

ANT_2482.DAT 38915 15 Jun 26818

Rev 9.5 19 Oct 2819

HORIZONTAL

I

~UL Fremont - Chamber J

2020

Feb 19 11:28:59

185

Rodioted Emissions 3-Meters

Project Number:13211873

g5

Client:Somsung
Config:EUT + Support Equipment
Mode : ANT+_2482

85

Tested by:28792 KN

75

Peal

Limit CdBuU/m)

65

(dBulU/m3

55

Avg Limit (dBuV/m)

45

35

ony

25

Range (GHz)

Frequency (GHz)

RBU/UBY Ref/fttn  Det/fivg Mode

Sueep

Pts  #Sups/Mode Position Range (6Hz) RB/VBY Ref/fttn  Det/fvg Mode Sweep

Pis  #Sups/Mode Position

ANT_2482.DAT 38915 15 Jun 2018

Rev 9.5 19 Oct 2819

VERTICAL
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REPORT NO: 13211873-E8V1

DATE: 2/25/2020
FCC ID: ASLSMA715W

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)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *4.92569 39.96 PKFH 34.1 -30.5 43.56 - - 74 -30.44 81 210 H
*4.92679 25.01 VALT 34.1 -30.5 28.61 54 -25.39 - - 81 210 H
2 *4.9291 40.31 PKFH 34.1 -30.4 44,01 - - 74 -29.99 232 108 \%
*4.93248 25 VALT 34.1 -30.3 28.8 54 -25.2 - - 232 108 \%

* - 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: 13211873-E8V1

FCC ID: ASBLSMA715W

DATE: 2/25/2020

2.4.

Reference application that contains the reused reference data

REFERENCE DETAIL

Equipment | Reference Type Grant/ Reference Folder
Class FCCID Permissive Application Test/RF Report Title/Section
Change Exposure
DXX | A3LSMA715F |  Grant 13096868-E8 Test FCC Report ANT+/

All sections
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASBLSMA715W

3. 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 vO1rO1, and KDB 484596 D01 Referencing Test Data vO1.

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
: Chamber A : Chamber D : Chamber |
: Chamber B : Chamber E X Chamber J

Chamber C L_| Chamber F L_| Chamber K
: Chamber G : Chamber L
: Chamber H : 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
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASBLSMA715W

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

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.).

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 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASBLSMA715W

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE Phablet with BT/BLE, DTS/UNII a/b/g/n/ac, NFC and ANT+.
The test report addresses the ANT+ operational mode.

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 + 88.06 54.33 3.00
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -7.52 dBi.

6.4. SOFTWARE

The test utility software used during testing was A715F.001.

6.5. 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 Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z 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: 13211873-E8V1

FCC ID: ASLSMA715W

DATE: 2/25/2020

6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

AC Adapter

Samsung

EP-TA800

R37M8PH3JN2SE3 |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/O CABLES (RADIATED AND CONDUCTED EMISSIONS

USB

USB

Shielded

1 N/A

Earphone

3.5mm

Un-shielded

1 N/A
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASBLSMA715W

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: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

AC Mains

|
g
e

Spectrum Anshyzer

TEST SETUP

For radiated tests: EUT is connected to earphone. The test software exercises the radio.
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

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
Antenna, Passive Loop 30Hz to 1MHz ELETRO METRICS EM-6871 PRE0179466 05/31/2020
Antenna, Pasg'g,‘fﬂhcz"’p 100KHz to ELETRO METRICS EM-6872 PRE0179468 | 05/31/2020
Antenna, Horn 1-18GHz ETS Lindgren 3117 T344 05/07/2020
Amplifier, 1 to 18GHz Amplical AMP1G18-35 T1571 05/28/2020
Antenna, Broadb;G”‘:'?yb”d’ S0MHz to Sunol Sciences JB3 T899 08/23/2020
- SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 PRE0180174 06/01/2020
Spectrum A“ﬂ’éﬂz' PSA, 3Hz to Keysight E4446A T146 01/28/2020
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
EMI Test Receiver Rohde&Schwarz ESW44 PRE0179367 05/16/2020
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 171901 05/28/2020
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020
LISN for 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, June 15, 2019

Antenna Port Software UL UL RF Ver 11.13, Nov 13, 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.

Page 20 of 51

UL VERIFICATION SERVICES INC.

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

TEL:(510) 771-1000

FAX:(510) 661-0888




REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASBLSMA715W

SPOTCHECK TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T344 05/07/2020
Amplifier, 1 to 18GHz Amplical AMP1G18-35 T1571 05/28/2020
EMI Test Receiver Rohde & Schwarz ESW44 PRE0179367 05/16/2020
UL AUTOMATION SOFTWARE
Radiated Software ] uL | UL EMC Ver 9.5, June 15, 2019
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: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASBLSMA715W

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

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

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 13211873-E8V1

FCC ID: ASBLSMA715W

DATE: 2/25/2020

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
158.3us x 13 pulses = 2.058msec

Duty Cycle
Correction Factor
ON Time Duty Cycle Duty for Average 1/B
Mode B Period X Cycle Measurements | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
ANT+ 2.058 100.00 0.021 2.06 -33.73 0.486
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

DUTY CYCLE PLOTS

% Agilent 17:38:40 Dec 3, 2019 L Freq/Channel
a Mkrl 1583 ps
Center Freq
Esifk@ dBm #Atten 30 dB B8.34 dB 5 40200000 GHe
Log
18 StartFreq
dB/ 2.40200000 GHz
Dffst 1R 1
10.6 ¢ if
4B Stop Freq
240200000 GHz
CF Step
3.00000000 MHz
LgRy Auto Man
WL 52 Freq Offset
53 FS 000800060 Hz
AR
£0f .
F%u:; Signal Track
On 0]
Center 2,482 BAA GHz Span @ Hz
Res BH & MHz #BH 58 MH=z Sweep 1 ms (BB pts)
I
ANT+ ON TIME
W Agilent 17:39:15 Dec 3, 2019 L [Freq/Channel]
AP2@19.11.13,19437 AF,Conducted B Center Freq
Ref 28 dBm #Atten 38 dB 5 10200000 GHa
#Peak
Log
1@ StartFreq
dB/ 2. 40208008 GHz
Offst
5%‘5 — StopFreq
240200808 GHz
CF Step
500000008 MHz
LyAw Auto Man
Wl 52 Freq Offset
53 kS 000000000 Hz
AA
£ .
Féu];] Signal Track
On 0ff]
Center 2.402 90@ GHz Span @ Hz
Res BH 8 MHz #BH 56 MHz Sweep 100 ms (B0 pts)

ANT+ 100ms PERIOD
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DATE: 2/25/2020

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 0.718 2401.6410 2400 -1.64
Mid 2441 0.706 N/A N/A N/A
High 2480 0.752 2480.3760 2483.5 -3.12
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# Agilent 17:27:12 Dec 3, 2019 L Freg/Channel 3% Agilent 17:28:57 Dec 3, 2019 L Freq/Channel
a Mkrl 718 kHz] Center Freq AP2019.11.13,19497 AF, a Mirl 786 kHz| Center Freq
Esiai@ dBm #Atten 30 dB -0.397 dB 5 46200000 Cls EgiaZk@ dBm #Atten 39 dB -0.069 dB 5 44100008 Gl
Log Log
10 Start Freq 16 Start Freq
dB/ 2.401 00009 GHz| dB/ 2.4 GHz
Offst Offst
ag'e Stop Freq ﬁ%a Stop Freq
ol 2.40300000 GHz ol 2.44200080 GHz
-27.2 -24.8 e &
4B i 5 CF Step 4B ¥ R CF Step
200.000868 kHz 200660890 kHz|
s ™ ) | e Lt ™
ML 52 | Freq Dffset ML 52 Freq Offset|
53 gg 0. Hz| 53 ;H 0. Hz|
£ | £
f>(5€ak | Signal Track f>(5?ak Signal Track
Swp 1 On i Swp On Qi
|
Center 2.462 000 GHz Span 2 MHz Center 2.441 806 GHz Span 2 MHz
#Res BH 22 kHz Sweep 4 ms (10601 prs) #Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1091 pts)
|
- Agilent 17:38:53 Dec 3, 2019 L Freq/Channel
AP2619.11.13,19497 AF, a Mkrl 752 kHz] C F
Ref 20 dBm #Atten 30 dB —p.72 o || , Center Freq
WPoak 2.4 GHz
Log
18 StartFreq
dB/ 2.47900008 GHz
Offst
ﬁ%‘e StopFreq
o 2.48100800 GHz
-25.8 il % tep)
4B 200.800000 kiz
#PAug Lm Man
108
ML S Freq Offset,
53 F o Hz|
AR
£
f>(5€ak Signal Track
On OFf|
Swp =
Start 2.479 090 GHz Stop 2.481 @88 GHz
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1881 ps)
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REPORT NO: 13211873-E8V1

FCC ID: ASBLSMA715W

DATE: 2/25/2020

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
(MH2z) (uv/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASBLSMA715W

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

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

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

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

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

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

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

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

KDB 414788 OFS and Chamber Correlation Justification

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 13211873-E8V1
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DATE: 2/25/2020

10.1. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

WEEUL Fremont - Chamber J 26819 Dec 3 21:38: 31
Restricted Bandedge
- Pro ject Number:|3H36868
1 Client:Samnsung
Comfiq:EUT + Support Equipmemt
- Mode: ANT+ 24B2_H
18 Tested by: 19437 AF
& 95
I
z 85
5
N Peok Limit (dBulJ/ml [\
. 75
5]
2 / \
£ 85
=
2
T 55| Average Limit (dBuli/m) / \
T VOV N RO OO 8 R YISO YR ORI (| APOPRTP NN AP VPA O RUN) e Lk AM.”‘]M.. AM kwwm“m
45
35
2.31 8, SMH=z/ 2.415
Frequency (GHz)
Ronge (BHz) REW/VEN Ref/Atin  Det/fvg Hode Sweep Pis  #dwps/Mode Position Range (6Hz) REU/VBW Ref/ittn  Det/fivy Mode Sween Pts  #5wps/Mode  Position
1:2.31-2.415 IHC-EABI/M  1GF/IB PEAKAFur Avg(RHS)  Auto WE MAH 42 e 20
ANT 2482 H.DAT 38915 11 Moy 2616 Rev 9.5 19 Oct 2819

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuv/m) (dBuv/m) (dBuVv/m) (dB)
1 *2.38999 42.17 Pk 31.9 -25.5 0 48.57 - - 74 -25.43 42 208 H
*2.38999 42.17 AVG 31.9 -25.5 -33.73 14.84 54 -39.16 - - 42 208 H
2 *2.37562 44.57 Pk 31.8 -25.5 0 50.87 - - 74 -23.13 42 208 H
*2.37562 44.57 AVG 31.8 -25.5 -33.73 17.14 54 -36.86 - - 42 208 H

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

Pk - Peak detector

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor = -33.73 dB
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

VERTICAL RESULT

1EI:UL Fremont - Chamber J 2819 Dec 3 22:22:23
Restricted Bondedge
115 Pro ject Number:!3E36868
Client:Samnsung
Config:EUT + Suppert Equipment
- Mode: ANT+ 24@2_U
18 Tested by: 19437 AF
@ 95
1
5 85
5
N Peok Limit C(dBul/ml [\
L 7:
Q
< 65
=
3
o
o 55| Average Limit (dBulk/ml } \
WWMWWMMA R YO NPT TN A KRR LY WFTRP MOP PR R\ WTEVIRPRNE [N P PR P EYPIR A, ! el uJ \‘WM A
4s L i ¥ iy
35
2.31 14, SMH=z/ 2.415
Frequency (GHz2
Range (6Hz) REM/VEN Ref/Atin  Det/Avg Mode Sweep Pis  #oups/Mode  Posltion | Range (G RB/VBU Ref/Attn  Dat/Avg Mode Suzep Pte 5pa/ode  Position
1:2.31-2 415 IMC-EelB 2/ 3H 187/18 PERKAPur Avg(RMS)  Auto 9ad1  MAXH 193 d 3
ANT 2482 U.DAT 38915 1 Moy 2816 Rev 9.5 19 Oct 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuv/m) (dBuv/m) (dBuv/m) (dB)
1 *2.38999 43.23 Pk 31.9 -25.5 0 49.63 - - 74 -24.37 193 395 \
*2.38999 43.23 AVG 31.9 -25.5 -33.73 15.9 54 -38.1 - - 193 395 \
2 *2.38827 44.8 Pk 31.9 -25.5 0 51.2 - - 74 -22.8 193 395 \
*2.38827 44.8 AVG 31.9 -25.5 -33.73 17.47 54 -36.53 - 193 395 \

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

Pk - Peak detector

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor =-33.73 dB
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WEEUL Fremont - Chamber J 2819 Dec 3 28:56: 11
Restricted Bandedge
115 Pro ject Number:|3H36868
Client:Samnsung
Config:EUT + Support Equipment
. Mode: ANT+ 2488_H
18 Tested by: 19437 AF
@ 95
1
R
C
R
- Peok Limit CdBulAm)
a 7: ea rmi (=} m
a
- f
£ 65
>
S
S k \ Average Limit CdEul/m)
r 5’:
AN »I' Lﬂ"“ TPPRTRR PN TR RTIPOIR JHJ-AJlWMJ.\LM\ L e M i
U Y
45
35
2.46 8. 3MH=z/ Z2.563
Frequency (GHz)
Fange (61z) REM/UEH Fef/Atin  Det/fvg fade Soeep Fic ¥oups/Mode FPasilion | Range (&) I ReffAittn  Del/Avg Mode Swezm Pte  Tawe/Tode Pesition
1:2 46-2 563 IM(-6elB 2/ 3H 187/18 PEAK/Pur Avg(RMS)  Auto 9adt  MAXH 122 dege 3
ANT 2488 _H.DAT 38915 11 Moy 2816 Rev 9.5 19 Oct 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuv/m) | (dBuv/m) (dBuV/m) (dB)
1 *2.48351 42.8 Pk 32.3 -25.5 0 49.6 - - 74 -24.4 122 372 H
*2.48351 42.8 AVG 32.3 -25.5 -33.73 15.87 54 -38.13 - - 122 372 H
2 2.51613 44.73 Pk 32.4 -25.4 0 51.73 - - 74 -22.27 122 372 H
2.51613 44.73 AVG 32.4 -25.4 -33.73 18 54 -36 - - 122 372 H

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

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor =-33.73 dB
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VERTICAL RESULT

1EI:UL Fremont - Chamber J 26818 Dec 3 21:14:34
Restricted Bondedge
= Pro ject Number:!3E36868
1 Client:Samnsung
Config:EUT + Support Equipment
. Mode: ANT+ 2488_U
18 Tested by: 19437 AF
£ 35
I
3 8
c
Q
N [V | Peak Linit tdBul/m
- /
e
=
)
5 j \ Average Limit C(dBul/m2
ey 5’:
WMMWM WMWMWMWMMWMWMMMWM
4l:
35
2.46 14, 3MH=z/ 2.563
Frequency (GHz2
Ronge (BHz) REW/ VBN Ref/Atin  Det/Avg Made Sweep Piz  #owps/Mode  Position Range (GHz) RBU/VEW Ref /ittn  Det/Avy Mode Sueen Pts  43wps/Mode  Position
1:2.46-2.563 IM(-EdB/3M a7/18 PERKAPur Avg(RMS)  Auto 941 MAXH 155 d 3
ANT 2480 U DAT 36915 |1 Moy 2816 Rev 9.5 19 Oct 2A@19
Trace Markers
Marker | Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) (@B) Reading Limit (dB) Limit Margin | (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuVv/m) (dBuv/m) | (dB)
1 *2.48351 41.17 Pk 32.3 -25.5 0 47.97 - - 74 -26.03 155 373 \%
*2.48351 41.17 Pk 32.3 -25.5 -33.73 14.24 54 -39.76 - - 155 373 \%
2 2.54889 45.24 Pk 32.3 -25.4 0 52.14 - - 74 -21.86 155 373 \%
2.54889 45.24 Pk 32.3 -25.4 -33.73 18.41 54 -35.59 - - 155 373 \%

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

Pk - Peak detector

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor =-33.73 dB
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REPORT

NO: 13211873-E8V1

FCC ID: ASLSMA715W

DATE: 2/25/2020

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WRUL Fremont — Chamber J 2619 Dec 3 18:808:31
Radioted Emissions 3-Meters
195 PFFJJe:t Number: 13896868
Client:Somsung
Config:EUT + Support Equipment
Mode: ANT+ 2482
95 Tested by: 19497 AF
8‘:
Peak Limit CdBulU/m)
75
‘e
3 5
S 6
w
o
~ Avg Limit (dBulU/m)
5’:
45 : o
. " 30
M“‘M“M il 1 T ITN - S PTY W
35¢ R Ty
o5
1 18 18
Frequency (GHz)
Range (GH2) REU/EN Ref/Attn  Det/vg ode Sueep Pts  Fups/fode Position Fonge (62 REW/VEN Ref/Atn  Det/fvg Hods Sueep Pla  Foupo/Mode Fosition
1:1-3 1H(-6d8)/30k  187/18  PEAK/Pur Avg(RMS) 1Bnsec(Autod 9601 MAXH B-FBdegs H | 3:3-18 INC6dB) /30 89/2 PERK/Pur Avg(RHS)  1.dsec(iute) 18k MAXH B-36Bdegs H
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 9.5 24 Sep 2019
| WKUL Fremont — Chamber J 2619 Dec 3 18:808:31
Radioted Emissions 3-Meters
195 PFFJJa:t Number: 13896868
Client:Somsung
Config:EUT + Support Equipment
Made: ANT+ 2482
95 Tested by: 19497 AF
35
Peak Limit CdBulU/m)
75
‘e
3 5
RG]
w
o
~ Avg Limit (dBulU/m)
5‘:
OO OO OSSO OOPSSE N SUUOP OSSNSO TSN SUUOOOOPSSNRUOOPUFPRE SUSUUSOORFSNNROO SSTRNRPUORN SSSSUSROPTRN SUSSOSIOUOTN SURSSSOUON SUSSRS SUROSPRRORRTSROOR T ...
5 6
4 fet
35+ - -
o5
1 18 18
Frequency (GHz)
Range (6> REU/EN Ref/Attn  Det/vg Mode Sueep Pts  Foupo/flods FPosition Fange (6Hz) REW/UBU Ref/Altn  Dot/fvg fods Susep Plo  Foupo/fode Fosition
FCC Port15C 2.46Hz RSE.TST 38915 15 Jun 2818 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

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) (dBuVv/m) (dBuV/m) (dB)
1 * 492844 39.57 PKFH 34.1 -30.4 43.27 - - 74 -30.73 160 200 H
*4.92847 25.96 VALT 34.1 -30.4 29.66 54 -24.34 - 160 200 H
2 6.78355 28.14 Pk 35.6 -27 36.74 - 0-360 199 H
3 8.65782 27.07 Pk 35.9 -25.2 37.77 - - 0-360 199 H
4 *4.92699 38.58 PKFH 34.1 -30.5 42.18 - - 74 -31.82 150 312 \Y
*4.92949 26.04 VALT 34.1 -30.4 29.74 54 -24.26 150 312 \Y
5 6.72854 28.34 Pk 35.6 -27.3 36.64 - 0-360 101 \%
6 8.66865 27.14 Pk 36 -25.1 38.04 0-360 199 \Y

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

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 (in Hz) where Ton is the transmit duration
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

MID CHANNEL RESULTS

| WRUL Fremont — Chamber J 2619 Dec 3 18:54:83
Radioted Emissions 3-Meters
195 PFFJJe:t Number: 13896868
Client:Somsung
Config:EUT + Support Equipment
Mode: ANT+ 2441
95 Tested by: 19497 AF
8‘:
Peak Limit (dBuU/m)
75
‘e
3 5
S 6
[45)
o
~ Avg Limit (dBulU/m)
5’:
45 .
_— R 3
BK Ay i Vi 1 T 2“ ’ M‘
(RIS I M
o5
1 18 18
Frequency (GHz)
Range (GH2) REU/EN Ref/Attn  Det/vg ode Sueep Pts  Fups/fode Position Fonge (62 REW/VEN Ref/Atn  Det/fvg Hods Sueep Pla  Foupo/Mode Fosition
1:1-3 1H(-6d8)/30k  187/18  PEAK/Pur Avg(RMS) 1Bnsec(Autod 9601 MAXH B-FBdegs H | 3:3-18 INC6dB) /30 89/2 PERK/Pur Avg(RHS)  1.dsec(iute) 18k MAXH B-36Bdegs H
%.TST 38915 15 Jun 2818 Rev 9.5 24 Sep 2019

HORIZONTAL

| WKUL Fremont — Chamber J 2619 Dec 3 18:54:83
Radioted Emissions 3-Meters
= Project Number: 13096868
18 Client:Somsung
Config:EUT + Support Equipment
Made: ANT+ 2441
95 Tested by: 19497 AF
35
Peak Limit (dBuU/m)
75
‘e
~
3 65
w
o
~ Avg Limit (dBulU/m)
5‘:
45
35¢ 4 )
o5
1 18 18
Frequency (GHz)
Range (6Hz) ROU/H Ref/ftn  Det/vg fode Sueep Pts  Foups/fode Position Fonge (6Hz) REU/UEN Ref/Altn  Dot/fvg fods Susep Plo  Foupo/fode Fosition
%.TST 38915 15 Jun 2818

Rev 8.5 24 Sep 2819

VERTICAL
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

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) (dBuVv/m) (dBuV/m) (dB)
1 * 479574 38.99 PKFH 34.1 -30.8 42.29 - - 74 -31.71 201 297 H
* 4.79325 26.07 VALT 34.1 -30.8 29.37 54 -24.63 - 201 297 H
2 6.13434 29 Pk 35.7 -29 35.7 0-360 100 H
3 9.95039 26.92 Pk 37 -24.4 39.52 - - 0-360 100 H
4 * 4.80452 38.69 PKFH 34.2 -30.8 42.09 - - 74 -31.91 201 356 \Y
* 4.8053 25.85 VALT 34.3 -30.8 29.35 54 -24.65 201 356 \Y
5 6.041 29.06 Pk 35.4 -28.1 36.36 0-360 101 \%
6 10.0629 26.42 Pk 37.2 -23.2 40.42 0-360 199 \Y

* - 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 (in Hz) where Ton is the transmit duration
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

HIGH CHANNEL RESULTS

" UL Fremont — Chamber J 2619 Dec 3 19:26: 11
Radioted Emissions 3-Meters
195 PFFJJe:t Number: 13896868
Client:Somsung
Config:EUT + Support Equipment
Mode: ANT+ 2488
95 Tested by: 19497 AF
8‘:
Peak Limit CdBulU/m)
75
‘e
3 5
S 6
w
o
~ Avg Limit (dBulU/m)
5’:
45 ",
IR
"
" " PR 2 & P
35 ! 1 IO
Aotk ATty
o
o5
1 18 18
Frequency (GHz)
Range (GH2) REU/EN Ref/Attn  Det/vg ode Sueep Pts  Fups/fode Position Fonge (62 REW/VEN Ref/Atn  Det/fvg Hods Sueep Pla  Foupo/Mode Fosition
1:1-3 1H(-6d8)/30k  187/18  PEAK/Pur Avg(RMS) 1Bnsec(Autod 9601 MAXH B-FBdegs H | 3:3-18 INC6dB) /30 89/2 PERK/Pur Avg(RHS)  1.dsec(iute) 18k MAXH B-36Bdegs H
%.TST 38915 15 Jun 2818

Rev 8.5 24 Sep 2819

HORIZONTAL

| 1KUL Fremont — Chamber J 2619 Dec 3 19:26: 11
Radioted Emissions 3-Meters
= Project Number: 13096868
18 Client:Somsung
Config:EUT + Support Equipment
Mode: ANT+ 24808
95 Tested by: 19497 AF
35
Peak Limit CdBulU/m)
75
‘e
~
3 65
w
o
~ Avg Limit (dBulU/m)
5‘:
45
5 6
350 ﬁ o O
o5
1 18 18
Frequency (GHz)
Range (GHz) REU/UBU Raf/Attn  Dat/fvg flode Sueep Pts  Foupo/flods FPosition Fange (6Hz) REW/UBU Ref/fitn  Dest/Avg fiods Suep Pls  Fowpo/fiods FPosition
%.TST 38915 15 Jun 2818

Rev 8.5 24 Sep 2819

VERTICAL
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

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) (dBuVv/m) (dBuV/m) (dB)
1 *4.92976 38.58 PKFH 34.1 -30.4 42.28 - - 74 -31.72 282 307 H
*4.92648 25.97 VALT 34.1 -30.5 29.57 54 -24.43 - 282 307 H
2 6.46686 28.22 Pk 35.6 -27.7 36.12 0-360 199 H
3 8.92033 25.45 Pk 36.1 -24.1 37.45 - - 0-360 199 H
4 * 4.86367 39.74 PKFH 34.1 -31.1 42.74 - - 74 -31.26 28 389 \Y
* 4.8642 26.21 VALT 34.1 -31.1 29.21 54 -24.79 28 389 \Y
5 6.31852 28.59 Pk 35.6 -27.9 36.29 0-360 199 \%
6 8.90116 25.74 Pk 36.1 -24.6 37.24 0-360 199 \Y

* - 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 (in Hz) where Ton is the transmit duration
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

10.2.

FUNDAMENTAL FREQUENCY RADIATED EMISSION

Tested By: 19497 AF
Date: 12/03/2019
Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
75.76 PKFH 31.9 -25.5 0 82.16 - - 114 -31.84 74 118 H
75.76 AVG 31.9 -25.5 -33.73 48.43 94 -45.57 - - 74 118 H
2402 73.05 PKFH 31.9 -25.5 0 79.45 - - 114 -34.55 236 347 Vv
73.05 AVG 319 -25.5 -33.73 45.72 94 -48.28 - - 236 347 \
79.09 PKFH 319 -25.5 0 85.49 - - 114 -28.51 246 397 H
2441 79.09 AVG 319 -25.5 -33.73 51.76 94 -42.24 - - 246 397 H
74.35 PKFH 319 -25.5 0 80.75 - - 114 -33.25 193 395 \
74.35 AVG 319 -25.5 -33.73 47.02 94 -46.98 - - 193 395 \
81.16 PKFH 324 -25.5 0 88.06 - - 114 -25.94 83 252 H
2.480 81.16 AVG 324 -25.5 -33.73 54.33 94 -39.67 - - 83 252 H
74.92 PKFH 324 -25.5 0 81.82 - - 114 -32.18 234 373 \
74.92 AVG 324 -25.5 -33.73 48.09 94 -45.91 - 234 373 \

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

Duty Cycle Correction Factor = -33.73 dB
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

10.3. WORST CASE BELOW 30 MHz

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

| SUL Fremont - Chomber J 2819 Dec 3 23:80:28
38
RF Emissions
e Pro ject Number: 13896868
Client : Sameung
Config:EUT + Support Equipment
an Mode : ANT+ UWorst Case
4 Tested by: 19497 AF
70 Peak Limit. CdBulUim)
\\\
. —
- B
- \\
b —
o ABwll Yo B e
E} 30 Ak +..4¢ )
3
@
-
18
1
RN N SO SORNUUUUN SUPRUN SO SO SO SUO O O MUY OV OSSO SUMNOE NSO SUUO O SO0 DUt SN SURNN SUONNS SN SO SO e 1 SRR Vo S
. BB81 A 1 18 38
Frequency (MHz)
Range (W) RE/UBU Ref/Attn  Det/fvg Mode Sucep Pts  Foups/Mode Position Range (Hiz) REW/UB Ref/Mitn  Det/Avg Mode Sucep s Fups/ade Position
1:.083-.15 1600-162/380 9174 PEAK/Pur Avg(RNS)  BdnsecChutod 16k MAKH 8-360ce0s 6:.49- B (-3cB 8 PERK/Pur Avg(RNS)  futo g A -360degs
2:.15-.49 16k(-368) /3K 87/6 PERK/Pur Avg(RMS)  Auto 27 HAXH 0-360deqe. 7:1-1.785 1Bk(-348) /30K 57/0 PERK/Pur Avg(RHS)  Auto 16k MAKH 8-360degs
3:.49-1 16kC-380/3k  87/0 PERK/Pur Avg(RNS)  Auto 16 MAXH 6-360dege. 8:1.705-38 8k(-3d8)/30k 87/ PERK/Pur Ar3CRNS)  Auto 2k MK 0-368dsgs
80915 W03>/308 9 FEBK/Pur Avg(RS) 54 o) 1Bk} 3151785 3B)/30 87/ PECK/Pur AvaCRNS)  futo KA B-360d00s
K/Pur Avg(RHS)  Au ! 8-350qk 18:1.78 Bic(- 3k 3 , I 4
FCC 15.209 Below 3BMHz .TST 38915 1 Sep 2817 Rev 9.5 24 Sep 2819

Below 30 MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MH2) Reading Antenna (dB) Corr Reading (dBuv/m) (dB) (dBuVv/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (ACF) 300m (dBuVolts)
1 04367 10.85 Pk 57 -28.5 -80 -40.65 54.78 -95.43 34.78 -75.43 - - - - 0-360
2 2592 14.65 Pk 56.1 -28.6 -80 -37.85 - - - - 39.34 -77.19 19.34 -57.19 0-360
4 04302 7.43 Pk 57 -28.5 -80 -44.07 54.91 -98.98 34.91 -78.98 - - - - 0-360
5 24757 14.73 Pk 56.1 -28.6 -80 -37.77 - - - - 39.74 -77.51 19.74 -57.51 0-360

Pk - Peak detector

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

3 .81091 24.48 Pk 56.1 -28.5 -40 12.08 29.44 -17.36 0-360

6 .81101 24 Pk 56.1 -28.5 -40 11.6 29.44 -17.84 0-360

7 1.16676 22.01 Pk 45.9 -28.4 -40 -.49 26.29 -26.78 0-360

8 19.43192 25.62 Pk 34 -27.8 -40 -8.18 29.5 -37.68 0-360

9 1.17719 19.91 Pk 45.9 -28.4 -40 -2.59 26.21 -28.8 0-360

10 19.2569 31.45 Pk 34 -27.8 -40 -2.35 29.5 -31.85 0-360

Pk - Peak detector
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REPORT NO: 13211873-E8V1
FCC ID: ASLSMA715W

DATE: 2/25/2020

10.4.

WORST CASE BELOW 1 GHz

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

9ELJL Fremont - Chamber J 2819 Dec 3 22:28:28
Radioted Emissions - 3 Meters
= Project Number: 13896868
8 Client:Somsung
Config:EUT + Support Equipment
- Mode: ANT+ Worst Case
7 Tested by: 19497 AF
6’:
55
2 (
>~
> 4K y
S PR LT CEE L ) f
[45)
o
3’:
25 ’
1
15 MMWMWWMWWMWWMMWN
5
38 1868 1866
Frequency (MHz)
Range () RBlI/UBY Raf/Attn  Dat/Avg flode Sucep Pts foups/Mlode Pasition Range (HHz) REW/UB Ref/fttn  Det/Avg fiods Susep Pls  Foups/fode Position
1:36-208 120k (-68)/1M 97/18  PEM/LogPur—Video dmsec(futa) 4808 AW B-3Bdegs H | 3:208-1668 12Bk(-6dB)/IM 97/1  PEK/LogPer-Video flnsec(huto) 2088 NAWH B-368degs H
FCC Port!5C 3B-1BEBMHz . TST 38915 15 Jul 2014 Rev 9.5 24 Sep 2019

HORIZONTAL

95UL Fremont - Chamber J 2619 Dec 3 22:28:20
Radioted Emissions - 3 Meters
= Project Number: 13896868
8 Client:Somsung
Config:EUT + Support Equipment
Mode: ANT+ Worst Case
75 Tested by: 19497 AF
6‘:
55
2 (
~
> 4': " s
5 (€ S R e | w1 Ve ) f
w
o
=
3 4
\%“ M
25m - v\“x‘/“‘ =
iy X B 6 ‘ -WW
5 'Wp‘\ A YL | W‘WMW P Y. MNM
W R i Mg
M Il .'Mm
5
3@ 1eg 1800
Frequency (MHz)
Range () REU/BN Raf/Attn  Det/vg flode Sueep Pts  Foups/fode Position Fonge (12 REW/VEH Ref/Atn  Det/fvg Hods Sueep Plo Foupo/lode Fosition
2:36-208 BRCEB/M GI/E PERKALogPur Video  dmeec(Puto) 480 AGH B-36Bdegs U | 4:208-1608 12B<(608) /1M S7/18  PEAK/LogPur-Video  flnsec(huto) E8B  MAGH B-36deg
FCC Part{5C 38-18B@MHz . TST 38915 15 Jul 2814 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

Below 1GHz Data

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

1 56.5694 36.91 Pk 13.3 -31.4 18.81 40 -21.19 0-360 398 H
2 99.1654 41.75 Pk 15.9 -31 26.65 43.52 -16.87 0-360 198 H
3 *169.9462 33.61 Pk 17.7 -30.6 20.71 43.52 -22.81 0-360 98 H
4 36.6204 41.53 Pk 22.8 -31.5 32.83 40 -7.17 221 105 \%

36.6204 2.01 Qp 22.8 -31.5 -6.69 40 -46.69 221 105 \Y
5 56.3568 38.68 Pk 13.2 -31.4 20.48 40 -19.52 0-360 101 \%
6 217.5023 33.49 Pk 16.4 -30.4 19.49 46.02 -26.53 0-360 299 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

10.5. WORST CASE 18-26 GHz

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

1@:UL EMC 2819 Dec 4 Pa:11:33
RF Emissions
a5 Order Number: 13896868
Client:Somsung
Configurction EUT + Support Equipment
Mode:lorse Case |18-26GH=z
85 Tested by / SN:19437 AF
75 Peok Limit (dBuU/m2
T
o
4
RB5
5
T fAvg Limit (dBul/m)
~ 35
»
sl
o
3 45
@
S
5
18 26.5
Frequency (GHz)
Farge_(Hz) REW/VBM Raf/fttn  Dat/fvg Mode Suecp Pis  fSwpsMode  Lobel Ronge (BHz) REW/ VB Rof/Attn  Det/fvy Hode Sueep Pts toupsiods Label
1:16-26.5 3B save PERK/LogFur—Uideo  Auta Ee Horzontal
b.TST 38315 6 Jon 2815 Rev 5.5 21 Oct 2819
WBKUL EMC 2815 Dec 4 Bo:11:33
RF Emissions
a5 Order Number: 130896868
Client: Somsung
Conf iguration EUT + Support Equipment
Mode loree Case 18-26GHz
85 Tested by / SN:19437 AF
75 Peak Limit C(cdBuU/md
K]
0
S B5
C
]
S
Avg Limit (dBuU/m)
~ By
]
=
3
Z 45
7 6
5
4 . ST Al O g N LN i 4
35 = et
25
5
18 26.5
Frequency (GHz2
Farge (Hz) REW/UBH Raf7fttn  Dat/fug Mode Sucep e $5wpsfiode  Lobel Fonge (BHz) REW/ VB Ref/Attn  Det/Avy Hode Suep Pte  Foupsfods Label
b.TST 38915 6 Jun 2815 Rev 9.5 21 Oct 2819
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REPORT NO: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

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 19.45917 65.96 Pk 32.8 -57.2 -9.5 32.06 54 -21.94 74 -41.94
2 20.60289 66.65 Pk 33.1 -57.3 -9.5 32.95 54 -21.05 74 -41.05
3 22.93378 67.48 Pk 33.7 -57.5 -9.5 34.18 54 -19.82 74 -39.82
4 19.54417 67.85 Pk 32.8 -57.2 -9.5 33.95 54 -20.05 74 -40.05
5 21.03072 68.51 Pk 33.3 -56.9 -9.5 35.41 54 -18.59 74 -38.59
6 23.49289 69.4 Pk 34.2 -57.2 -9.5 36.9 54 -17.1 74 -37.1

Pk - Peak detector
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REPORT NO: 13211873-E8V1
FCC ID: ASBLSMA715W

DATE: 2/25/2020

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" 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: 13211873-E8V1 DATE: 2/25/2020
FCC ID: ASLSMA715W

AC Power Line Norm

LINE 1 RESULTS

| ZQUL Fremont, CA CE Room 26 Nov 2818 21:88:24
Conducted RFI Uoltage
186 1720t NoneSomoung
EUT Config:EUT + Support Equipment
Test Uslt/Freq: 126U/68Hz
9z Test By:19488 BS
78
5 64 .
1 T
2 T . CFR 47 Fort {5 Closs B Avg
3 50
—
3 U\/\f E 9 1
Eg 36’) o) ? AW
: e BEE AP RN
\ AL fV w i
. A e 0| A w N NNWN\‘ P alaN \
UL L L I NN S i GV Y o \\\ |
8
-6
15 1 [iz] 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fAvg Mode Susep Pis  #Swps/Mode  Lobel Renge (MHz) RBU/UBY Ref/fttn  Det/fAvg Mode Sweep Pts  #5Sups/Mode  Label
1:.15-38 Ok(-6dB) /- 82718 Co 1s/2.25kHz  13.3k 1/URIT Line-LI
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38315 24 Feb 2816 Rev 9.5 26 May 2615
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 .15675 39.85 Qp 1 0 10.1 50.05 65.63 -15.58 - -
2 .1545 22.89 Ca 1 0 10.1 33.09 - - 55.75 -22.66
3 47625 35.18 Qp 0 0 10.1 45.28 56.4 -11.12 - -
4 4785 28.24 Ca 0 0 10.1 38.34 - - 46.37 -8.03
5 .50325 24.9 Qp 0 0 10.1 35 56 -21 - -
6 .50325 17.63 Ca 0 0 10.1 27.73 - - 46 -18.27
7 3.3495 20.69 Qp 0 1 10.1 30.89 56 -25.11 - -
8 3.3495 11.25 Ca 0 1 10.1 21.45 - - 46 -24.55
9 13.56 30.13 Qp 1 .2 10.2 40.63 60 -19.37 - -
10 13.56 20.74 Ca 1 2 10.2 31.24 - - 50 -18.76
11 19.72725 30.02 Qp 1 3 10.3 40.72 60 -19.28 - -
12 19.70475 20.06 Ca 1 3 10.3 30.76 - - 50 -19.24

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 9 and 10, 13.56MHz is an external NFC signal unrelated to the EUT.
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FCC ID: ASLSMA715W

LINE 2 RESULTS

| ogll Fremont, CA CE Roon 26 Nov 2819  21:08:24
Conducted RFI Uoltaoge
Project No: 13896868
186 Client Name:Sansun
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 126U/68H=
g2 Test By:19480 BS
78
§ 64 N
2 e - CFR 47 Fort {5 Closs B Avg
O 58y 3
3 ° 15 21
8 3 A ? 23
16
14 S o7
(=} O, 1 9
2z g W AN A4 ATACA A
jw) Y f \ '\\ e/ /\ IAVATLR
| | / [ INNDYA A ) |
8 AR b
-6
15 1 [iz] 30
Frequency (MHz)
Range (MHz) REBU/UBY Ref/fttn  Det/fAvg Mode Susep Pis  #Swps/Mode  Lobel Renge (MHz) RBUW/UBW Ref/fttn  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
) g 1 B 13 T
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38315 24 Feb 2816 Rev 9.5 26 May 2615

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 .159 35.28 Qp 1 0 10.1 45.48 65.52 -20.04 - -
14 .159 16.73 Ca 1 0 10.1 26.93 - - 55.52 -28.59
15 47512 28.73 Qp 0 0 10.1 38.83 56.42 -17.59 - -
16 47625 19.89 Ca 0 0 10.1 29.99 - - 46.4 -16.41
17 .5145 16.51 Qp 0 0 10.1 26.61 56 -29.39 - -
18 .5145 7.26 Ca 0 0 10.1 17.36 - - 46 -28.64
19 3.83325 11.59 Qp 0 1 10.1 21.79 56 -34.21 - -
20 3.83325 7.19 Ca 0 1 10.1 17.39 - - 46 -28.61
21 13.56 28.33 Qp 1 .2 10.2 38.83 60 -21.17 - -
22 13.56 16.4 Ca 1 2 10.2 26.9 - - 50 -23.1
23 19.39425 24.05 Qp 1 3 10.3 34.75 60 -25.25 - -
24 19.39425 16.29 Ca 1 3 10.3 26.99 - - 50 -23.01

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 21 and 22, 13.56MHz is an external NFC signal unrelated to the EUT.
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