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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 Phone with BT, DTS/UNII a/b/g/n/ac and NFC
MODEL: SM-G398FN/DS and SM-G398FN
SERIAL NUMBER: Radiated: R38M4044FGF, R38M4044QSK

Conducted: R38M4044PNW

DATE TESTED: April 24 — May 8, 2019

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:
J;{E&‘ f'- \1‘ R

HEooum_/ @_

u_.u - —:
Dan Coronia Kiya Kedida
Operations Leader Senior Project Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, and KDB 558074 D01 15.247 Meas Guidance
v05r02.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0

Page 6 of 71

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
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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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 9.90 9.77
2402 - 2480 Enhanced DQPSK 11.00 12.59
2402 - 2480 Enhanced 8PSK 11.60 14.45

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance.
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.13 dBi.

5.4. 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 X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

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

GFSK mode: DH5
8PSK mode: 3-DH5
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5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

AC Adapter

Samsung

EP-TA200

R37M14P3GY1SE3

N/A

Earphone

Samsung

N/A

N/A

N/A

I/O CABLES (CONDUCTED TEST)

Antenna Shielded To PSA and BT Tester
2 USB 1 Un-shielded 1 EUT to AC Mains

uUSB

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.
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CONDUCTED TEST SETUP DIAGRAM

BT Tester Spetrum Analyzer (PSA)

;':J‘:III"‘:
\ICHO — —
1 1
Coupler L EUT
2__| AC Mains
TEST SETUP

For conducted tests: the EUT was stand alone. The test software exercises the radio.
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RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

Spectrum
Analyzer
1
BT Tester
AC Mains

TEST SETUP

For radiated tests: EUT is stand alone. The test software exercises the radio.
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FCC ID: ASLSMG398FN

DATE: 5/14/2019

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due | Last Cal
6 port rf switch, 1-18GHz Pasternack PE7159 171455 | 08/01/2019 | 08/01/2018
Rohde & Schwarz (Koeln)
Bluetooth Tester GmbH & Co. KG CBT T438 02/14/2020 | 02/14/2019
Power Meter, P-series single Agilent (Keys_lght) N1911A T1271 07/26/2019 | 07/26/2018
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband Technologies N1921A T1224 10/09/2019 | 10/09/2018
ANENNG, FasSive -o0p SOFz Electro-Metrics EM-6871 | PRE0179465 | 05/22/2019 | 05/22/2018
Antenna, Passive Loop .
OO - 30MH Electro-Metrics EM-6872 | PRE0179467 | 05/23/2019 | 05/23/2018
AMPL-
Antenna, Horn 1-18GHz AR ATHiG1g | PREO189055 | 04/20/2020 | 04/20/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019 | 06/21/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 | 02/26/2020 | 02/26/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179377 | 02/15/2020 | 02/15/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179376 | 02/14/2020 | 02/14/2019
Spectrum Analyzer, PXA, 3Hz Agilent (Keysight) N9O30A T908 01/23/2020 | 01/23/2019
to 44GHz Technologies
Amplifier, 1-18GHz, 35 dB AMPLICAL AMP1G18-35 T1571 07/30/2019 | 07/30/2018
Amplifier, 1-18GHz, 35 dB AMPLICAL AMP1G18-35 T1569 07/30/2019 | 07/30/2018
Amplifier, 100'(‘1'32 to 1GHz, 32 Sonoma Instrument 310 PRE0180175 | 07/09/2019 | 07/09/2018
Hybrid A”tggﬁ‘z' 30MHz to SUNAR rf motion JB3 PRE0181571 | 11/13/2019 | 11/13/2018
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B | PRE0182188 | 08/29/2019 | 08/29/2018
Pre-Amp, 18-26.5GHz AMPLICAL AMPlgOGZG'S' PRE0181238 | 05/01/2020 | 05/01/2019
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. 507250 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 9.6, April 18, 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 12 of 71

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) 319-4000

FAX:(510) 661-0888




REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

7. MEASUREMENT METHODS

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

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

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

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

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

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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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

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

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.88 3.75 0.767 76.7% 1.15 0.348
Bluetooth 8PSK 2.88 3.75 0.768 76.8% 1.15 0.347

DUTY CYCLE PLOTS

Frequency 2.4410000 GHz Frequency 2.4410000 GHz

Multiview | Spectrum -] Multiview | Spectrum [ =]
eTLovel 11750 S e = = S
- bt 12 e |- A s e -

o ‘oc " ps | 0i or = i A d

jor 2531 Gz 5001 pis L7 CFz.a31 oz 9001 pis L2 ms,

2 Marker Table
Type: | Ref | Tre | H-Value L
ML 1 1.088 ms X
oroM 2.87733 ms 0.0:
Dz M1 3.75067 ms 0.0

2 Marker Table
1 Function Function Result I Type | Ref | Trc | ¥-¥olue 1
i 1

9:14:07 24.04.2019 09:04:46 24.04.2019

BLUETOOTH GFSK BLUETOOTH 8PSK
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8.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
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8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.951 0.895

Mid

2441

0.931 0.859

High

2480

0.936 0.886
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enter Freq 2. Auzuu,?;guo GHz . Trig: .Frmr::un Avg|l|;d 100/100 ° one enter Freq 2.441 Du'?ﬂquo SHz . Trig: .;rer:un Avg\";ﬂ 100100 ' one
#FGaindLow #Aren: 30 dB Radio Device: BTS #FGainLow #wAren: 30 dB Radio Device: BTS
Ref Offset 10,62 dB Ref Offset 10,62 dB
0 dBJd Ref 20.00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2,402000000 GHz| 2.441000000 GHz|
Center 2.402 GHz Span 5 MHz| CF Step, Center 2441 GHz Span 5 MHz, CF Ste
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, £00.000 khz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, soccoonn
lAuto Man lAuto Man
Occupied Bandwidth Total Power 10.6 dBm Occupied Bandwidth Total Power 11.0 dBm
895.53 kHz Freqomsel 859.28 kHz Freqoftest
Transmit Freq Error 5.236 kHz % of OBW Power  99.00 % O Hz] Transmit Freq Error 2.779 kHz % of OBW Power 99,00 % o+
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m— " srans
[ Vgt Soecirm Arahaes - AV BIIELS) 956 £, Condl e
ju L h 10:43:51 &M May 02, 2019 Frequancy
Serrtar Freq: 2480000000 GH: Radio Std: N
Center Fre 243000&200 GHz — T:I':.Frmr::un Avu\ﬂ;d 1001100 ° one
#FGain-Low #Aren: 30 dB Radio Device: BTS
Ref Offset 1062 dB
0 dBid Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 2.48 GHz Span 5 MHz| CF Step,
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 500,000 Kbz
Man|
Qccupied Bandwidth Total Power 10.7 dBm
886.01 kHz FreqOffset
Transmit Freq Error T2Hz % of OBW Power  99.00 % oHz
x dB Bandwidth 936.1 kHz xdB -20.00 dB
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8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.324

1.201

Mid

2441

1.330

1.204

High

2480

1.333

1.210

[ Fersight Spectram Analyzes - APA0ECAIA10] 1543 ER, Cond B = |_ Neysight Spectrum Analyzes - AP0 EXMIELD) 1436 £, Cond B o e e
% T e 0,48:54 4 May 02, 2019 L I 10:52:14 81 Hay 02, 2015
Center Freq: 2402000000 GH Radio Std: Nor Fracuency Center Freq: 2441000000 GH: Radio Std: No Frequency
enter Fre Z.AUZDU’?FIEIJO GHz _ T::';m::u" Ngln;d To0/100 o lone enter Fre 2.441003200 GHz _ T::.Frr!:‘:un m,m;a 100100 io fone
FGainiow  WAmen: 30dB Radio Device: BTS AFGainiow  HAuen: 30dB Radio Device: BTS
Ref Offset 1062 4B Ref Offset 10.62 4B
0 dBJd Ref 20.00 dBm 0 dBJdi Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz| 2441000000 GHz|
Center 2.402 GHz Span 5 MHz| CF Step Center 2.441 GHz Span 5 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 600,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 00,000 KH|
lAuta Man layto Man
Occupied Bandwidth Total Power 9.50 dBm O Bandwidth Total Power 10.6 dBm
1.2007 MHz Freq Offset| 1.2038 MHz FreqOffset
Transmit Freq Error -5.830 kHz % of OBW Power 99.00 % O Hz] Transmit Freq Error -6.410 kHz % of OBW Power 99.00 % O+
x dB Bandwidth 1.324 MHz xdB -20.00 dB x dB Bandwidth 1.330 MHz xdB -20.00 dB
s — s m——
[ Vgt Spectrum Anslyzes - APYS BRMIELS) 199 ER, Cord B o5 ey
j L N 10:55:34 &M May 02, 2019 Frequancy
Serrtar Freq: 2480000000 GH: Radio Std: N
Center Freq 2. 43000&200 GHz —— T:I':.Frmr::un Avu\ﬂ;d 1001100 ° one
FGainiow  HAREn: 30dB Radio Device: BTS
Ref Offset 10.62 4B
0 dBidiv Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 248 GHz Span 5 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500000 kkiz
lauta Man
Occupied Bandwidth Total Power 9.81 dBm
1.2097 MHz FreqOffset
Transmit Freq Error 8761kHz % of OBW Power  99.00 % o
x dB Bandwidth 1.333 MHz xdB -20.00 dB
sTaus
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

' Keysight Spectrum Analyzer - APv9.6(041819),19498 ER, Cond B = ||| 3]
L ol RF [soa bDC | [ [ SENSE:INT] [ [11:35:15 AM May 02, 2019 F
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE[1 23256 requency
NFE PNO: Wide 5 1rig: Free Run TYPE[M A
IFGain:Low #Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.62 dB AMKr1 1.000 MHz
10 dBidiv. Ref 20.00 dBm 0.04 dB
Log
Center Freq
mo W 2.441500000 GHz
i
0.00
StartFreq
-10.0 2.439000000 GHz
o Stop Freq
2.444000000 GHz,
-30.0
CF Step
e 500.000 kHz
| Auto Man
-50.0
Freq Offset
-E0.0
0 Hz
70.0
Scale Type
Center 2.441500 GHz Span 5.000 MHz||L°9 Lin
|#¥Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

T e )

RF [soa bpc | [ [ SENSE:INT]

|11:41:EIU AM May 02, 2019

e Keysight Spectrum Analyzer - APv3.6(041819),19498 ER, Cond B
L |
[=]

enter Freq 2.441500000 GHz
NFE PNO: Wide
IFGain:Low

Trig: Free Run
#Atten: 30 dB

[
#Avg Type: RMS TRACE 3

Frequency

Ref Offset 10.62 dB

AMKr1 1.000 MHz
-0.22 dB

Auto Tune|

10 dB/idiv
Log

Ref 20.00 dBm

Center Freq

0.0 >X<

0.00

2.441500000 GHz|

StartFreq
2.439000000 GHz

-10.0

-200

-30.0

Stop Freq
2.444000000 GHz

-40.0

-50.0

-60.0

-Fon

Center 2.441500 GHz

Res BW 300 kHz #VBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

Log Lii

IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

s Keysight Spectrum Analyzer - APv9.6(041819),19498 ER, Cond B == E
L 1 RF [soQ bc | | [ SENSE:INT| | [11:33:47 AM May 02, 20189
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE 156 Frequency
NEE PNO: Fast (50 1rig: FreeRun TYPE| M A AR
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. - Ref 20.00 dBm
Log
Center Freq
10.0 2.440000000 GHz
0.00
StartFreq
-10.0 o1 1095 o6, 2.390000000 GHz
=0 Stop Freq I
2.490000000 GHz
30,0
CF Step
ann 10.000000 MHz
Auto Man
-501.01 ks A
Freq Offset
-E0.0
0O Hz
-70.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
= Keysight Spectrum Analyzer - APv3.6(041819),19498 ER, Cond B = | =2 g;
L 1 RF [soe bc | | | SENSE:INT]| | [11:31:39 AM May 02, 2019 £
[Center Freq 2.415000000 GHz i #Avg Type: RMS TRACE[T- 345 6 requency
NFE PNO: Wide (5 1rg: FreeRun TYPE|M AR
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
o0 2.415000000 GHz
0.00
StartFreq
0o 2.400000000 GHz
o Stop Freq
2.430000000 GHz
a0
CF Step
- 3.000000 MHz
Auto Man
-50.0
Freq Offset
-60.0
0 Hz
0.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz||L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

e Keysight Spectrum Analyzer - APVO.6(041819),19498 ER, Cond B == -E_-
L 1 RF |son bDC | | [ SENSE:INT] | [11:32:18 AM May 02, 2019
[Center Freq 2.445000000 GH=z #Avg Type: RMS TRACE 5 Frequency
NFE PNO: Wide 5 1rig: Free Run TYPE| Misaaantans
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
100 2.445000000 GHz
0.00
StartFreq
oo 2.430000000 GHz
=ul Stop Freq
2.460000000 GHz
-30.0
CF Step
s 3.000000 MHz
Auto Man
-50.0
Freq Offset
-B0.0
0 Hz
-70.0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
s Keysight Spectrum Analyzer - APv9.6(041819),19498 ER, Cond B == E
L 1 RF [soQ bc | | [ SENSE:INT| | [11:32:51 AM May 02, 2019
[Center Freq 2.475000000 GHz #Avg Type: RMS TRAGE =256 Frequency
NEE PNO: Wide (., 1rg: Free Run TYPE| M A AR
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. - Ref 20.00 dBm
Log
Center Freq
10.0 2.475000000 GHz
0.00
StartFreq
oo 2.460000000 GHz
=0 Stop Freq
2.490000000 GHz
30,0
CF Step
ann 3.000000 MHz
Auto Man
-E0
Freq Offset
-E0.0
0O Hz
-70.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

s Keysight Spectrum Analyzer - APv9.6(041819),19498 ER, Cond B = | [
L 1 RF [soQ bc | | SEMSE:INT]| | [11:39:31 AM May 02, 2019 £
[Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRAGE 3255 requency
NEE PNO: Fast (50 1rig: FreeRun TYPE| M A AR
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. - Ref 20.00 dBm
Log
Center Freq
10.0 2.440000000 GHz
0.00
StartFreq
-10.0 DUt 1069 b 2.390000000 GHz
=0 Stop Freq I
2.490000000 GHz
30,0
CF Step
ann 10.000000 MHz
Auto Man
-E0
Freq Offset
-E0.0
0O Hz
-70.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
= Keysight Spectrum Analyzer - APv3.6(041819),19498 ER, Cond B = | =2 g;
L 1 RF [soe bc | | | SENSE:INT]| | [11:36:40 AM May 02, 2019 £
[Center Freq 2.415000000 GHz ] #Avg Type: RMS TRACE[T- 345 6 requency
NFE PNO: Wide (50 1rig: Free Run TYPE| MAaanian
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
o0 2.415000000 GHz
0.00
StartFreq
0o 2.400000000 GHz
o Stop Freq
2.430000000 GHz
a0
CF Step
- 3.000000 MHz
Auto Man
-50.0
Freq Offset
-60.0
0 Hz
0.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz||L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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DATE: 5/14/2019

e Keysight Spectrum Analyzer - APVO.6(041819),19498 ER, Cond B == -E_-
L 1 RF |son bDC | | [ SENSE:INT] | [11:37:31 AM May 02, 2019
[Center Freq 2.445000000 GH=z #Avg Type: RMS TRACE 5 Frequency
NFE PNO: Wide 5 1rig: Free Run TYPE| Misaaantans
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
100 2.445000000 GHz
0.00
StartFreq
oo 2.430000000 GHz
=ul Stop Freq
2.460000000 GHz
-30.0
CF Step
s 3.000000 MHz
Auto Man
-50.0
Freq Offset
-B0.0
0 Hz
-70.0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
s Keysight Spectrum Analyzer - APv9.6(041819),19498 ER, Cond B == E
L 1 RF [soQ bc | | [ SENSE:INT| | [11:38:37 AM May 02, 2019
[Center Freq 2.475000000 GHz #Avg Type: RMS TRAGE =256 Frequency
NEE PNO: Wide (., 1rg: Free Run TYPE| M A AR
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. - Ref 20.00 dBm
Log
Center Freq
10.0 2.475000000 GHz
0.00
StartFreq
oo 2.460000000 GHz
=0 Stop Freq
2.490000000 GHz
30,0
CF Step
ann 3.000000 MHz
Auto Man
-E0 -p
Freq Offset
-E0.0
0O Hz
-70.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

NUmber of :
S Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) ceconds (sec)
GESK Normal Mode
3DH1 0.378 32 0.1210 0.4 -0.2790
3DH3 1.632 12 0.1958 0.4 -0.2042
3DH5 2.88 8 0.2304 0.4 -0.1696
AU NPqu};ZiriﬁT AVEETLD IS Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
ey seconds &g
GFSK AFH Mode
3DH1 0.378 8 0.03024 0.4 -0.3698
3DH3 1.632 3 0.04896 0.4 -0.3510
3DH5 2.88 2 0.05760 0.4 -0.3424
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DATE: 5/14/2019

[ Feyoght Spectram Aslyzer - APo8 STMIALILISNGS ER, Cord e [
5 5 I I [11:23:01 4 eay 02, 2015
H Trig Delay-100.0 us  #Avg Type: RMS Frequency Trig Del Ops  #Avg Type:RMS TRACE] o Frequency
NFE PNO:Wide —+- Trig: Video PHO: Wide —+- 111G Video :
\FGaintow  #Atten: 30 dB \FGaindow  #Atien: 30 dB
Auto Tune| Auto Tune|
10d8/div  Ref 20.00 dBm 10 dBiaiv - Ref 20.00 dBm
Log. Log
Center Freq)| Center Freq
2.441000000 GHz| 2.441000000 GHz|
L)
& b Start Freq| hi L) StartFreq
2.441000000 GHz| 2.441000000 GHz|
StopFreq| Stop Freq
2.441000000 GHz| 2.441000000 GHz|
CF Step CF Step
1.000000 MHz| 1.000000 MHz|
Man Man
Freq Offset| Freq Offset|
0Hz 0Hz
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz|[-°8 Lin| Center 2.441000000 GHz Span 0 Hz|[-°0 Lo
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
wsc STArs sc Tanus
[ Fersight Spectram Analyzes - APA0ECAIA10] 1543 ER, Cond B [ [ eyt Spectram Anahes - APV EUALS) IS0 ER, Con T e e
L RF 5i SENSE:INT| 1 11:24:50 84 May 02, 2018 L RF 500 OC I [11:26:25 &8 May 02, 2015
enter Freq 2.441000000 GHz Trig Delay-400.0ps  #Avg Type: RMS v ss| Frequency enter Freq 2.441000000 GHz #hAvg Type: RMS T 5| Frequency
WE— pHO-Vide o Trig: Video v WE PO W T Tig: FresRun el
\FGaintow  #Atten: 30 dB o \FGaindow | #Atten: 30 dB o
n Auto Tune| Auto Tune|
Ref Offset 1062 48
10d8/div  Ref 20.00 dBm 10 dBiaiv - Ref 20.00 dBm
Log. Log
Center Freq| Center Freq|
2.441000000 GHz| T T T T T T 2441000000 GHz|
i () StartFreq| StartFreq
2.441000000 GHz| | l | 2.441000000 GHz|
StopFreq| I Stop Freq
2.441000000 GHz| 2.441000000 GHz|
CF Step | |l H i 1l \ I l l | CF Step
1,000000 MH2) RS TR A S R A2 g e L L U e it 1,000000 MHz|
Man Man
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz|[-°8 Lin| Center 2.441000000 GHz Span 0 Hz|[-°0 Lo
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsc STArs sc Tanus
[ Fersight Spectram Analyzes - APA0ECAIA10] 1543 ER, Cond B [ [ eyt Spectram Anahes - APV EUALS) IS0 ER, Con T e e
L RF 5 1 11:24:14 &M May 02, 2019 L RF 500 DC [ [11:26:06 &8 May 02, 2015
enter Freq 2.441000000 GHz #Avg Type: RMS e ss| Frequency enter Freq 2.441000000 GHz #hAvg Type: RMS h 5| Frequency
WE— PHO-Wge o Trig: Free Run rorel WE PO W T Tig: FresRun el
IFGain:Low o IFGain:Low #Atten: 30 dB D8
Auto Tune| Auto Tune|
Ref Offset 1062 d8 Ref Offset 1062 48
10 d8/div Ref 20.00 dBm 10 dBiaiv - Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.441000000 GHz| 2441000000 GHz|
| StartFreq| StartFreq
| 2.441000000 GHz| 2.441000000 GHz|
I StopFreq| Stop Freq
| 2.441000000 GHz| 2.441000000 GHz|
T I 1 A
| , ) CF Step | | \ CF Step
§ Wt A AT DA Y HH e I Al 1.000000 MHz| e L AT g A —- IR e L R G W 1.000000 MHz,
Man Man
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz|[-°8 Lin| Center 2.441000000 GHz Span 0 Hz|[-°0 Lo
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
= STAs o Tans

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.39 30 0.117 0.4 -0.283
3DH3 1.638 14 0.22932 0.4 -0.17068
3DH5 2.884 7 0.20188 0.4 -0.19812

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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DATE: 5/14/2019

oo = Conit [
Fraquancy Trig Delay-2000 s #Avg Type: RMS Fraqusncy
r— Trig: Video
IFGain:Low #Atten: 30 dB #Atten: 30 dB
r1 380.0 pis Auto Tunei AMKr1 1.638 ms Auto Tune
10de/div  Ref 20.00 dBm -10.29 dB 10dsidiv Ref 2000 dBm -4.24 dB
Log. Log
Center Freq)| Center Freq
2.441000000 GHz 2.441000000 GHz
4 ¢
StartFreq| b StartFreq
¢ 2.441000000 GHz 2.441000000 GHz
StopFreq| StopFreq
2441000000 GHz] 2.441000000 GHz|
CF Step CF Step
1.000000 MHz] 1.000000 Mz
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
wsc STans sc s
T Vit Specimam ralyes - AP BRI 10038 £, Cordl T [ Koo Spectnam Aty - APvS OHIEIS T08 £, Cond [
L RF 508 D SENSE:INT | L RF 500 DC [
enter Freq 2.441000000 GHz Trig Delay400.0 s #Avg Type: RMS Fraquency enter Freq 2.441000000 GHz #Avg Type: RMS Frequency
WE PHO:Wide -+ Trig: Video WE POV Trig: Free Run
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
n Auto Tune| Auto Tune|
AMKkr1 2.884 ms] Ref Dffset 1062 dB
10de/div  Ref 20.00 dBm 0.17 dB 10dsidiv Ref 20.00 dBm
Log. Log
Center Freq| Center Freq|
2.441000000 GHz T i 1 T 1 1 2.441000000 GHz
i 1 | | I
i 4 StartFreq| | StartFreq
2.441000000 GHz | | 2441000000 GHz
Stop Freq| I i StopFreq
2441000000 GHz] ’ ‘ | 2.441000000 GHz|
CF Stej ‘ I 3 l | CFSte
mwwuuur; WA { i-i‘.' 'jni LA JJ','-M -I-.J T l J“il . i- VT b wl iy 1000000!4'-2
Wan| Man|
Freq Offset FreqOffset
0 Hz 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts)| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsc STans sc s
T Vit Specimam ralyes - AP BRI 10038 £, Cordl T [ Koo Spectnam Aty - APvS OHIEIS T08 £, Cond [
L RF 50 D ISE IN] 1 11:46:14 &M May 02, 2019 L RF 500 DC T
enter Freq 2.441000000 GHz #Avg Type: RMS ' “i| Frecuency enter Freq 2.441000000 GHz #Avg Type: RMS Frequency
NE PRO-Wide—= Trig: Free Run NE PHO: Wi Trig: Free Run
IFGain:Low #Atten: IFGain:Low \tten:
Auto Tune| Auto Tune|
Ref Offset 1062 0B Ref Offset 1062 dB.
10 d8/div Ref 20.00 dBm 10 dBiaiv - Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
1 T 2.441000000 GHz 2.441000000 GHz
| T { | I -y
[ StartFreq| StartFreq
I | I 2.441000000 GHz 2.441000000 GHz
1 ! ! ] .
StopFreq| StopFreq
2441000000 GHz] 2.441000000 GHz|
| | | ‘ | 1, ‘ CF Step) ' Al | | CF Step)
e i A P s Tt e R o 1000000 MrY TR S SR A L RS S LA L T R P R M 1000000 Mrb|
Wan| Man|
Freq Offset FreqOffset
0 Hz 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sz Tans sc Grams,

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mWw.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter. The cable assembly insertion
loss was entered as an offset in the power meter to allow for the peak reading of power.

RESULTS
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019

FCC ID: ASLSMG398FN
8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 19498 ER
Date: 5/2/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.60 21 -11.4
Middle 2441 8.80 21 -12.2
High 2480 9.90 21 -11.1

8.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 19498 ER
Date: 5/2/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.80 21 -11.2
Middle 2441 11.00 21 -10
High 2480 10.20 21 -10.8

8.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 19498 ER
Date: 5/2/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.50 21 -10.5
Middle 2441 11.60 21 9.4
High 2480 10.70 21 -10.3
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 12810732-E2V1

FCC ID: ASLSMG398FN

DATE: 5/14/2019

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS,

NON-HOPPING

[ Fersight Spectram Analyzes - APA0ECAIA10] 1543 ER, Cond B [ [ eyt Spectram Anahes - APV EUALS) IS0 ER, Con T e e
enter Freq 2.400000000 GHz #Avg Type: RMS Fraquency enter Freq 13.015000000 GHz #hAvg Type: RMS Frequency
NFE PNO:Wide o 1Tig: FreeRun WFE PRo: Faw e 11lg: FreeRun
\FGaintow  #Atten: 30 dB \FGaintow | #Atien: 40.dB
MKkr1 2.40 Auto Tune| MKra 2 Auto Tune|
Ref Offset 10.62 4B ! = Ref Offset 1062 B ’ -
0 de/div_ Ref 20,00 dBm 0d=idiv__ Ref 30,00 dBm
Log T Log T
’ Center Freq| CenterFreq
2.400000000 GHz| O 13.015000000 GHz|
StartFreq| StartFreq
2.362600000 GHz| 30.000000 MHz|
7
StopFreq| g i Stop Freq
2407500000 GHz| 26.000000000 GHz
I I I
Center 2.400000 GHz Span 15.00 MHz CF Step Start 30 MHz Stop 26.00 GHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man | e o e — Man
[luood e ] IS ST ST ISP - L I TS S S S 7T 7S S [ -
N 1 2402176 GHz 7.45 dBm 1N i 2.402 0 GHz 3.80 dBm
I 1 2.400 000 GHz 49.06 dBm 2N f 48040 GHz 47.17 dBm
3N 1 2389 910 GHz 4792 dBm Freq Offset] 3N f 7.206 0 GHz 45,95 dBm FreqOffset]
4 0 Hz| a N f 26.768 2 GHz -33.88 dBm 0 Hz|
5 5
6 ]
7 7
g Scale Type g Scale Type|
10 10
10 Log Lin| 10 Log Lin
wsa Sans so s
[ Feyoght Spectram Aslyzer - APo8 STMIALILISNGS ER, Cord e [ eyt Spectrum Analeer - APV EIMISIS ISR ER, Cord [
L F g L " o 10:41:23 204 3y 02, 2015
FAvy Type: RMS Freauency ICenter Freq 13.015000000 GHz | #hvg Type: RMS : g| Frequency
Trig: Free Run NFE FNO: Fasi 5~ Trig: Free Run -
IFGain:Low 2 IFGain:l ow wten:
M Auto Tune| MKra 2 Auto Tune|
Ref Offset 10.62 dB ! Ref Offset 1062 dB ! “
10de/div  Ref 20.00 dBm 10 deidiv_ Ref 30.00 dBm
Log - Log v
Center Freq| CenterFreq
L3 2.441000000 GHz| I} 13.015000000 GHz|
StartFreq| StartFreq
2.433600000 GHz| 3 30000000 MHz|
StopFreq| O G StopFreq
2448500000 GHz, | 26.000000000 GHz|
I I
CF Step Start 30 MHz Stop 26.00 GHz, CF Step
1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man Man
L I S S ST S S IS [y -
1N f 24410 GHz 6,80 dBm
2 N f 48820 GHz -49.73 dBm
FreqOffset 3N T 7.3230 GHz 4542 dBm FreqOffset
0 Hzl -5 N f 229122GHz 34.33dBm O Hz|
6
7
Scale Type B Scale Type|
9
A -
Center 2.441000 GHz Span 15.00 MHz|[-°8 Lin) 1 _ftes Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) .
wsa Sans so s
[ Feyoght Spectram Aslyzer - APo8 STMIALILISNGS ER, Cord e [ eyt Spectrum Analeer - APV EIMISIS ISR ER, Cord [
L [ 2 C R &
enter Freq 2.483500000 GHz #avg Type: RMS Frequency #Avg Type: RMS Freauency
NFE PNO:Wide o 1Tig: FreeRun WFE PRo: Faw e 11lg: FreeRun
IFGain:Low IFGain:Low tten.
124 Auto Tune| =) Auto Tune|
Ref Offset 1062 dB Mkr1 2.480 Ref Offset 1062 dB Mkrd4 24
0 deudiv__Ref 20.00 dBm [ 0dsidiv__Ref 30.00 dBm
Log v Log v
o Center Freq P CenterFreq)
2.483500000 GHz| G 13.015000000 GHz|
StartFreq| StartFreq
2.475000000 GHz| 30000000 MHz|
9 0 :
StopFreq| (/ o Stop Freq
2481000000 GHz| [ 26.000000000 GHz
" "
Center 2.483500 GHz Span 15.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2587000000 GHz
Man Man
[l moce Taclscl [euncTon DTl FuncTion e |Eemoodiedscl Ty T FUscron Fcronwotel_Focrion v
N 1 2480 170 GHz 757 dBm 1N t 2.480 0 GHz 6.05 dBm
2 N 2488 770 GHz -49.77 dBm 2 N f 4960 0 GHz 56 dBm
3 N 1 2483 500 GHz -51.72dBm FreqOffset 3N [ 7.440 0 GHz 4845 dBm Freq Offset
; 0Hz| -5 N f 24.068 6 GHz -33.86 dBm 0OHz|
5 6
7 7
g Scale Type g Scale Type|
10 10
10 Log Lin| 10 Log Lin
wsc STars| usc sTamus

HIGH CHAN

NEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

[ Koyt Spectrum Aralyzer - APV EMISIS IS8 ER, Cord oo ) [ Feyoght Spectram Anayzer - APo8 STMIALALISNGS ER, Cord e
L z E L 5 g 7 11115202 24 May 02, 2019
Shvg Type: RMS Frequency 2hvg Type: RMS e =1 Frequency
WFE  PNOWide -+ T7ig: FreeRun o e entor Freq 2. e e Trig: FreeRun et
IFGainow  #Amien: 30.dB IFGoimlow  #ARen: 30dB
MEKr- Auto Tune| MK 2 Auto Tune|
Ref Offset 1062 dB ’ Ref Offset 10.62 4B ! e
10 a8y Ref 20,00 dBm Ref 20.00 dBm
Log v v
Center Freq| ¢ Center Freq
2.400000000 GHz| 2.483500000 GHz|
StartFreq| StartFreq|
2.392600000 GHz| 2.475000000 GHz|
T )
Stop Freq| StopFreq|
2.407500000 GHz| 2.491000000 GHz|
" "
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz|
Man Man
N t 2,407 020 GHz 7.31 dBm N 1 2477 050 GHz 7.40 dBm
2 N f 2.400 000 GHz -49.08 dBm 2 N 1 2484 116 GHz 4871 dBm
3N f 2.398 860 GHz 4889 dBm FreqOffset 3 N f 2483 500 GHz -51.49 dBm FreqOffset
4 0OHz| 0 He|
5 !
6
7
B Scale Type| Scale Type
9
1 Log Lin Log Lin}
usc ATy sTars

LOW BANDEDGE
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REPORT NO: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

[ Fersight Spectram Analyzes - APA0ECAIA10] 1543 ER, Cond B [ [ eyt Spectram Anahes - APV EUALS) IS0 ER, Con [
enter Freq 2.400000000 GHz #Avg Type: RMS Fraquency enter Freq 13.015000000 GHz #hvg Type: RMS Frequency
NFE PNO:Wide o 1Tig: FreeRun WE  PO: Fast e 17g: FreeRun
\FGainLow | #Atten: 30 d8 \FGaintow | #Atien: 40.dB
Mkr1 Auto Tune| MKra 2 Auto Tune|
Ref Offset 10.62 4B ! Ref Offset 1062 B ’ -
0 de/div_ Ref 20,00 dBm 0d=idiv__ Ref 30,00 dBm
Log T Log T
. Center Freq| CenterFreq
2.400000000 GHz| A 13.015000000 GHz|
StartFreq| StartFreq
& 2.362600000 GHz| ¢ 30.000000 MHz|
gy
9 I
StopFreq| Stop Freq
2.407500000 GHz 26.000000000 GHz
I | I
Center 2.400000 GHz Span 15.00 MHz CF Step Start 30 MHz Stop 26.00 GHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man | e o e — e Man
[ S S IS ST ST ISP - L I T S S S 7T ST S [ -
N 1 2402176 GHz 6,54 dBm 1N i 2.402 0 GHz 285 dBm
I 1 2.400 000 GHz 4482 dBm 2N f 48040 GHz 4319 dBm
3N 1 2309 535 GHz 41,68 dBm Freq Offset] 3N f 7.206 0 GHz 4358 dBm FreqOffset]
4 0 Hz| a N f 252917 GHz -34.69 dBm 0 Hz|
5 5
6 ]
7 7
g Scale Type g Scale Type|
10 10
10 Log Lin| 10 Log Lin|
s Sans so s
[ Feyoght Spectram Aslyzer - APo8 STMIALILISNGS ER, Cord e [ eyt Spectrum Analeer - APV EIMISIS ISR ER, Cord [
L w5 2 C R &
FAvy Type: RMS Freauency ICenter Freq 13.015000000 GHz | #hvg Type: RMS Freauency
Trig: Free Run NFE FNO: Fasi 5~ Trig: Free Run
IFGain:Low 2 IFGain:l ow wten:
Akrq 2 65 GH Auto Tune| iG] Auto Tune|
Ref Offset 1062 4B Mkr1 2.441 165 GHz Ref Offset 1062 B Mird 25 ¢
10dB/civ  Ref 20.00 dBm 7.69 dBm) 10dsidiv_ Ref 30.00 dBm -3
Log - Log v
Center Freq| CenterFreq
0 2.441000000 GHz| a 13.015000000 GHz|
StartFreq| StartFreq
2.433600000 GHz| 30000000 MHz|
0o
StopFreq| ‘ StopFreq
2.448500000 GHz| | 26000000000 GHz
I I
CF Step Start 30 MHz Stop 26.00 GHz, CF Step
1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man Man
I L I S S ST S S IS [y -
1N f 24410 GHz 0.64 dBm
2 N f 48820 GHz -40 84 dBm
FreqOffset 3N T 7.323 0 GHz 4381 dBm FreqOffset
0 Hzl -5 N f 25.8617 GHz 33.64 dBm O Hz|
6
7
Scale Type B Scale Type|
9
" .
Center 2.441000 GHz Span 15.00 MHz|[-°8 Lin) 1 _ftes Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) .
wsa Sans so s
[ Feyoght Spectram Aslyzer - APo8 STMIALILISNGS ER, Cord e [ eyt Spectrum Analeer - APV EIMISIS ISR ER, Cord [
5 i _ SENSE I C R &
enter Freq 2.483500000 GHz #avg Type: RMS Frequency #Avg Type: RMS Freauency
NFE PNO:Wide o 1Tig: FreeRun WE  PO: Fast e 17g: FreeRun
\FGainLow | #Atten: 30 d8 IFGaint ow stten
124 Auto Tune| > Auto Tune|
Ref Offset 1062 dB Mkr1 2.48 Ref Offset 1062 dB Mkrd4 2 G_,’“‘Z‘
0 gy Ref 20.00 dBm 0dsidiv_Ref 30.00 dBm 11 dBr
Log v Log v
9+ Center Freq| 1 CenterFreq)
1 2.483500000 GHz| a4 13.015000000 GHz|
StartFreq| StartFreq
2.475000000 GHz| 30000000 MHz|
§ §
Stop Freq| . Orew ) StopFreq
2481000000 GHz| 26.000000000 GHz
" "
Center 2.483500 GHz Span 15.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2587000000 GHz
Man Man
[l moce Taclscl [euncTon DTl FuncTion e |Eemoodiedscl 1T FUscron JFcronwotl_Focrios v
N 1 2480 170 GHz 6.83 dBm 1N t 2.480 0 GHz 0.85 dBm
2 N 2483 545 GHz dBm 2 N f 4960 0 GHz 4773 dBm
3 N 1 2,483 500 GHz 51,69 dBm Freq Offset| 3N f 7.440 0 GHz 4778 dBm Freq Offset|
; 0 Hzl -5 N f 25.780 6 GHz 3411 dBm O Hz|
5 6
7 7
g Scale Type g Scale Type|
10 10
10 Log Lin| 10 Log Lin|
wsc STars| usc sTamus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

Page 36 of 71

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) 319-4000

FAX:(510) 661-0888




REPORT NO: 12810732-E2V1 DATE: 5/14/2019

FCC ID: ASLSMG398FN
SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

[ Koyt Spectrum Aralyzer - APV EMISIS IS8 ER, Cord oo ) [ Feyoght Spectram Anayzer - APo8 STMIALALISNGS ER, Cord e
L = s 11:42:10 24 3y 02,2015 L 5 g 7 1143:20 4 May 02, 2019
ICenter Freq 2.400000000GHz | FAvg Type:RMS | Frequensy enter Freq 2. z Avg Type: RMS - | Frequency
WFE PNO: Wide -+ 11 Free Run - NFE PNO: Wide —»— Trig: Free Run
IFGainow  #Amien: 30.dB IFGoimlow  #ARen: 30dB
MEKr- 0 Auto Tune| MK 2 =115 Auto Tune|
Ref Offset 1062 dB ’ Ref Offset 10.62 4B ! = |
10 a8y Ref 20,00 dBm 0 ge/div_ Ref 20,00 dBm
Log v Log v
CenterFreq $ t t Center Freq|
2.400000000 GHz| 1 2.483500000 GHz|
StartFreq| StartFreq|
. 2.392600000 GHz| 2.475000000 GHz|
:/(} A [4;
Stop Freq| StopFreq|
2.407500000 GHz| 2.491000000 GHz|
" "
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz|
lAuto Man lauta Man
Immnu_——mm—m E L rrrr—rere—— E
N t 2407 170 GHz 742 dBm N 1 2476 976 GHz 6.44 dBm
2 N f 2.400 000 GHz -47 48 dBm 2 N 1 2485 526 GHz -47 98 dBm
3N f 2399670 GHz 4367 dBm FreqOffset 3 N f 2483 500 GHz -50.36 dBm FreqOffset
4 0OHz| 4 0 He|
5 5 .
6 5
7 7
B Scale Type| 8 Scale Type
9 9
10 i 10
1 N Lin) b ] Lin)
s sTamus wsa krans
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REPORT NO: 12810732-E2V1

FCC ID: ASLSMG398FN

DATE: 5/14/2019

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and 815.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at3m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
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.

Page 38 of 71

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN
KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKUL Fremont - Chamber K 2819 Apr 24 BB:18:15
: Restricted Bondedge
= Project Number: 12810732
1 Client:Sansung
Config:EUT + Suppart Equipment
H Mode:BFSK_2482_H
195 ; Tested by’ 19488 BS
9!:
85
£ Peak Limjt (dBuU/m)
> 7':
3
o
N
6!:
55 Averoge imit (dBuUyYm> i
i 1
S il i TR TYRRPOT YU W TOPRMRC Rl VT T
MwMWMMwWMWWMM " PR W
3
35
2.31 ' 0 5MH=/ 2415
Frequency (GHz)
Range (GHz) RBU/UBW Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBW/UBU Ref/Attn  Det/fvg Mode Sueep Pts  ¥Swps/Mode
1:2.31-2.415 1M(-6clB)/3M 187/18 PEAK/Pur Avg(RMS)  9msec(futo)  9BB1  MAXH 255 degs 363 2:2731-2.415 1M(-6dB) /588 187/18 PEAKAJS It fvg 812s/RBUY 98a1  1/URD
Low CH BE - H.TST Rev 9.5 {1 Jan 26819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/FItr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuvim) | (dBuvim) (dBuV/m) (dB)
1 *2.39 42.59 Pk 31.9 -24.7 49.79 - 74 -24.21 255 363 H
2 *2.366 43.9 Pk 318 -24.6 51.1 - - 74 -22.9 255 363 H
3 *2.39 29.69 VALT 319 -24.7 36.89 54 -17.11 - - 255 363 H
4 *2.39 29.73 VALT 319 -24.7 36.93 54 -17.07 - - 255 363 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

VERTICAL RESULT

1ZKUL Fremont - Chamber K 2019 Apr 24 BB:28:27
Restricted Bondedge
= Project Number: 12810732
" Client;Sansun
ConfigiEUT + Support Equipment
Made:GFSK_2482_U
195 Tected by 19488 BS
I
9‘:
85
N Peak Limjt C(dBul/m)
> 7K
J
w
o
65 I
55 Average Limit (dBuUym) AUl h
ki b bbb bl o g il \M‘ﬁmmuh\ " TR R M‘ MJM
# it Lo b
4‘:
4 3
35 fa] o
2.31 18.5MHz/ 2.415
Frequency (GHz)
Ronge (62) REU/UBH Ref/Atin  Dst/Avg Mode Sueep Pte #Supsiliods Position Range (6H2) REU/UBl Ref/Atin  Det/Avg Mode Seeep Pte  ups/Mods Pasition
1:2.31-2.418 MC-BdBI/M 187 W/Par AvgRHS)  Gnsec(Puto) O T 293 degs 327 {
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 T863 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuvim) | (dBuVim) (dBuVv/im) (dB)
1 *2.39 41.52 Pk 31.9 -24.7 48.72 - 74 -25.28 293 327 \Y
2 *2.365 45.02 Pk 31.8 -24.6 52.22 - - 74 -21.78 293 327 \
3 *2.39 29.19 VALT 31.9 -24.7 36.39 54 -17.61 - - 293 326 \
4 *2.371 29.36 VALT 31.8 -24.6 36.56 54 -17.44 - - 293 326 \

* - 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: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZRUL Fremont - Chamber K 2819 Apr 24 00:34:50
Restricted Bondedge
s PrgJect Number: 128180732
Client:Samsun
Config:EUT + Support Equipment
Mode: BFSK_2488_H
195 Tested by’ 19488 BS
9!:
85
‘s )
3 - Peak imit (dBulU/m3
s 7 i
[ia]
&
65 |
‘ veroge Limit (dBulU/m)
55 X
q okl el " Lk i W Lt Lo et sl e ot Y
45 ) i — L V ,
-5 -\M(ﬂ SRy
2.46 18.3MH=z/ 2.563
Frequency (GHzJ
Range (6Hz) RELI/UEW Ref/Attn  Det/fvg Node Sueep Pbs  #Sups/Mode FPosition Range (6Hz) REW/UH Ref/Attn Det/Avg Mode Sueep Ptz #Sups/Mode Pasition
1:2.46-2.563 1M(-6clB)/3M 187/18 PERK/Pur Avg(RMS)  Omeec(futo)  9EB1  MAXH 258 degs 380 { 2:2.46-2.563 M(-6dB)/588 187/18 PEAKAJS It fivg 812=/RBU 9881 ARIT 258 degs 388 cm
High CH BE - H.TST Rev 9.5 11 Jan 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuvim) | (dBuvim) (dBuV/m) (dB)
1 *2.484 43.97 Pk 32.3 -24.8 51.47 - 74 -22.53 250 380 H
2 *2.485 49.81 Pk 323 -24.8 57.31 - - 74 -16.69 250 380 H
3 *2.484 30.45 VALT 32.3 -24.8 37.95 54 -16.05 - - 250 380 H
4 *2.484 30.73 VALT 32.3 -24.8 38.23 54 -15.77 250 380 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: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

VERTICAL RESULT

~UL Fremont — Chamber K 2019 Apr 24 B80:39:57

Restricted Bondedge

- Project Number: 12818732
N Client:Sansun

Config:EUT + Support Equipment
Mode:GFSK_2488_U

185 Tested by: 19488 BS

9!:

85
‘e
~ Feak Limit (dBuU/m)
> 7':
J
w
S

6!:

- WM 2veroge Limit (dEuU/m)

i WMA b e kbt Bl [P INTY R RN A AT m

45 :

35

2.46 18.3MH=z/ 2.563

Frequency (GHz)
Ronge (GHz) RBU/UBW Ref/Attn  Det/fvg Mode Suweep Pts  #Swps/Mode Fosition Range (6Hz) RBI/UBU Ref/fttn  Det/fivg Mode Sueep Pts  #Swps/Mode Pasition
1:246-2.563  HCEBY/M 167 W/Por Avg(RMS)  Oneec(hute)  OBB1 05 dege 42 |
High CH BE - U.TST Rev 9.5 11 Jan 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/FItr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuv/im) | (dBuvim) (dBuV/m) (dB)

1 *2.484 42.45 Pk 323 -24.8 49.95 - 74 -24.05 285 342 \Y
2 *2.485 47.55 Pk 32.3 -24.8 55.05 - - 74 -18.95 285 342 \%
3 *2.484 29.81 VALT 32.3 -24.8 37.31 54 -16.69 - - 285 342 \
4 *2.484 30.18 VALT 32.3 -24.8 37.68 54 -16.32 - - 285 342 \

* - 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: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

T ~UL Fremont - Chamber J 2019 Apr 24 B9:54:33
Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client Samsung
Config EUT + Support Equipment
Mode :BT_GFSK_2482
g5 Tested by: 19498 ER
8:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o .
- Avg Limit (dBulU/m)
5|:
45
WP 3 N
L bt
o s
1 = SN
o5
1 18 18
Fregquency (GHz)
Range (6 REU/UB Ref/Atin  Det/Avg Hode Sueop Pts  Houps/fods Position Range (612) REAVE Ref/ttn  Dst/Avg flode Sueep Pto ¥owps/iods Position
119 HC6B)/0k  167/16  PEAK/Pur Avg(RHS)  1B3nsechuto) 9081 HA B-3%Adegs H | 3:3-18 MC6B)/3k  B1/8 PEAKFar Avg(RNS) 1 dsec(uto) 16k MO 8-360degs H

FCC Parti5C 2.46H= RSE.TST

Rev 9.5 11 Jon 2819

HORIZONTAL

T ~UL Fremont - Chamber J 2019 Apr 24 B9:54:33
Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client: Samsun
Config EUT + Suppert Equipment
Mode ;BT _GFSK_24B2
g5 Tested by: 19498 ER
8|:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o .
- Avg Limit (dBulU/m)
5|:
4|: ,,,,,
35 R4 é
Dl_
25
1 jiZ 18
Freguency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Dst/Avg fode Susep Pts Foups/fiods FPosition Range (62) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupo/liods FPosition
FCC PortiSC 2.46Hz RSE.TST Rev 9.5 11 Jon 2019

VERTICAL
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0189055 (dB) Reading (dBuVv/m) dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB)

1 *3.546 41.22 PKFH 30.3 -33.5 38.02 - - 74 -35.98 161 154 H
*3.545 28.52 VALT 30.3 -33.5 25.32 54 -28.68 - - 161 154 H

2 *4.052 3942 PKFH 323 32.1 39.62 - - 74 -34.38 280 131 H
*4.052 2764 VALT 323 -32.1 2784 54 -26.16 - - 280 131 H

3 *7.365 36.18 PKFH 38 27.6 46.58 - - 74 -27.42 184 147 H
*7.368 23.35 VALT 37.9 -27.6 33.65 54 -20.35 - - 184 147 H

4 *3.967 41.04 PKFH 323 32.5 40.84 - - 74 -33.16 64 113 \4
*3.968 2743 VALT 323 -32.5 27.23 54 -26.77 - - 64 113 \4

5 *3.865 40.89 PKFH 316 32.4 40.09 - - 74 -33.91 139 104 \4
*3.868 2743 VALT 317 -32.4 26.73 54 -27.27 - - 139 104 \4

6 *4.801 39.82 PKFH 33.9 31.3 42.42 - - 74 -31.58 286 103 \4
*4.801 28.96 VALT 339 -31.3 31.56 54 -22.44 - 286 103 \4

* - 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: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

MID CHANNEL RESULTS

~UL Fremont - Chamber J

"

2019 Apr 24

18:19:53

Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client: Samsun
Config EUT + Support Equipment
Mode :BT_GFSK_2441
g5 Tested by: 19498 ER
8:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o
- Avg Limit (dBulU/m)
5|:
4|:
s’ 3
T v
T B
LT,

I3
Frequency (GHz)

Range (6Hz) RBU/VBW Ref/Atin  Dei/fvg Mode Swee
113 M- 1

bdB)/3k  107/18  PERK/Pur fvg(RMS)

(fute) 9881

189nsec

Pts  #Sups/Mode Position

Range (6Hz) RB/VBY Ref/fttn  Det/Avg Mode
HAXH 8-368degs K 3318 1H(-6dB) /31

PEAK/Pur Avg(RNS)

Sueep
1.4sec(Auto)

Position

Pts  ¥oups/Mode
18 MAXH B-368degs H

FCC Parti5C 2.46H= RSE.TST

Rev 9.5 11 Jon 2819

HORIZONTAL

T ~UL Fremont - Chamber J 2019 Apr 24 18:19:53
Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client:Samsung
Config EUT + Support Equipment
Mode :BT_GFSK_2441
g5 Tested by: 19498 ER
8|:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o .
- Avg Limit (dBulU/m)
5|:
4;
5
6 o
] O - N 4
o
25
1 jiZ 18
Freguency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Dst/Avg fode Susep Pts Foups/fiods FPosition Range (62) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupo/liods FPosition
FCC PortiSC 2.46Hz RSE.TST Rev 9.5 11 Jon 2019

VERTICAL
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

RADIATED EMISSIONS

Marker Frequency Meter Det AF PRE0189055 Amp/Cbl/Fltr/Pad 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) (dBuv/m) (dB)

1 *1.493 34.49 PKFH 25 -17.3 42.19 - - 74 -31.81 227 110 H
*1.49 2162 VALT 25 -17.3 29.32 54 -24.68 - - 227 110 H

6 *1.504 34.76 PKFH 25 17.2 42.56 - - 74 -31.44 62 154 \4
*1.503 2155 VALT 25 -17.2 29.35 54 -24.65 - - 62 154 \4

2 *4.061 40.25 PKFH 323 32 40.55 - - 74 -33.45 213 145 H
*4.062 2753 VALT 323 -31.9 27.93 54 -26.07 - - 213 145 H

3 *7.27 35.78 PKFH 38.2 27.4 46.58 - - 74 -27.42 37 318 H
*7.271 23.25 VALT 38.2 -27.4 34.05 54 -19.95 - - 37 318 H

4 *3.554 4145 PKFH 30.3 -33.4 38.35 - - 74 -35.65 94 191 \4
*3.555 28.82 VALT 30.3 -33.4 25.72 54 -28.28 - - 94 191 \4

5 *4.882 4157 PKFH 344 31.4 4457 - - 74 -29.43 303 108 \4
*4.882 3231 VALT 344 -31.4 35.31 54 -18.69 - - 303 108 \4

* - 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: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

HIGH CHANNEL RESULTS

~UL Fremont - Chamber J

"

2019 Apr 24

10:48:27

Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client: Samsun
Config EUT + Support Equipment
Mode :BT_GFSK_2488
g5 Tested by: 19498 ER
8:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o
- Avg Limit (dBulU/m)
5|:
5 1
! n
3 na i
) Db, B
W
o5

I3
Frequency (GHz)

Swee Pts

189nsec(futo) 9281

Range (6Hz) RBU/VBW Ref/Atin  Dei/fvg Mode
113 M- 1

bdB)/3k  107/18  PERK/Pur fvg(RMS)

#Sups/Mode  Position Range (6Hz) RB/VBY Ref/fttn  Det/Avg Mode Sueep
HAXH 8-368degs K 3318 1H(-6dB) /31 PEAK/Pur Avg(RMS) 1 4sec(Auto) 18

Pts  ¥oups/Mode
MAXH

Pasition
8-368degs H

FCC Parti5C 2.46H= RSE.TST

Rev 9.5 11 Jon 2819

HORIZONTAL

T ~UL Fremont - Chamber J 2019 Apr 24 108:48:27
Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client:Samsung
Config EUT + Suppert Equipment
Mode :BT_GFSK_2480
g5 Tested by: 19498 ER
8|:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o .
- Avg Limit (dBulU/m)
5|:
4;
4
o)
5
3[: Q
25
1 jiZ 18
Freguency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Dst/Avg fode Susep Pts Foups/fiods FPosition Range (62) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupo/liods FPosition
FCC PortiSC 2.46Hz RSE.TST Rev 9.5 11 Jon 2019

VERTICAL
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

RADIATED EMISSIONS

Marker Frequency Meter Det AF PRE0189055 Amp/Cbl/Fltr/Pad 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) (dBuv/m) (dB)

1 *2.752 33.65 PKFH 294 -14.1 48.95 - - 74 -25.05 267 132 H
*2.752 214 VALT 29.4 -14.1 36.7 54 -17.3 - - 267 132 H

5 *1.391 35.58 PKFH 25.2 -17.5 43.28 - - 74 -30.72 16 161 \4
*1.393 2187 VALT 25.2 -17.5 29.57 54 -24.43 - - 16 161 \4

2 *3.854 40.92 PKFH 315 32.5 39.92 - - 74 -34.08 124 181 H
*3.853 27.79 VALT 315 -32.5 26.79 54 -27.21 - - 124 181 H

3 *4.96 39.63 PKFH 348 -30.4 44.03 - - 74 -29.97 252 104 H
*4.96 29.56 VALT 348 -30.4 33.96 54 -20.04 - - 252 104 H

4 *4.96 4163 PKFH 348 -30.4 46.03 - - 74 -27.97 326 107 \4
*4.96 33.9 VALT 348 -30.4 38.3 54 -15.7 - - 326 107 \4

6 *4.008 40.82 PKFH 323 32.4 40.72 - - 74 -33.28 218 151 \4
*4.008 27.95 VALT 323 -32.4 27.85 54 -26.15 - 218 151 \4

* - 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: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZRUL Fremont - Chamber K 2819 Apr 24 00:57:87
Restricted Bondedge
s PrgJect Number: 128180732
Client:Samsung
Config:EUT + Support Equipment
Mode:BPSK_2482_H
195 Tested by’ 19488 BS
o5 T
)
85
< Peak Limjit C(dBuU/m) ’
e
3 "
65
|
55 Averoge Limit (dBuUym) / ‘ \“
: MM IWM
T PV S Y TR ROW S e e AR N T——r—
- i sl “ \
il
L
35 3 "‘W‘ﬂ L T——
2.31 18 . 5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) RELI/UEW Ref/Attn  Det/fvg Node Sueep Pts  #Sups/Mode FPosition Range (6Hz) REW/UH Ref/Attn Det/Avg Mode Sueep Pts #5ups/Mode FPasition
1:2.31-2.415 1M(-6clB)/3M 187/18 PERK/Pur Avg(RMS)  Omeec(futo)  9EB1  MAXH 248 degs 168 2:2.31-2.415 M(-6dB)/588 187/18 PEAKAJS It fivg 812=/RBU 9881 ARIT 248 degs 188 cn
Low CH BE - H.TST Rev 9.5 {1 Jan 2619
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuvim) | (dBuvim) (dBuV/m) (dB)
1 *2.39 40.81 Pk 31.9 -24.7 48.01 - 74 -25.99 240 108 H
2 *2.378 43.62 Pk 31.8 -24.7 50.72 - - 74 -23.28 240 108 H
3 *2.39 28.81 VALT 31.9 -24.7 36.01 54 -17.99 - - 240 108 H
4 *2.389 29.27 VALT 31.9 -24.7 36.47 54 -17.53 - - 240 108 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: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

VERTICAL RESULT

WZKUL Fremont - Chamber K 2019 Apr 24 B81:83:59
Restricted Bondedge
s FrgJect Number: 12818732
Client:Samsun
Config!EUT + Suppart Equipment
Mode:BPSK_2482_U
195 Tested by’ 19488 BS
9‘:
A
85
£ Peak Limjt (dBuU/m)
> 7':
J
w
S
6!:
55 Average Limit (dBuUym) / \
o by Bl bttt bbbt b gt L L TP ST TT TRy (RN VO WV NN LJ ku.m bl
45 " T T " Y " " o wal WA
4 3
35 fa} e
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Ronge (GHz) RBU/UBW Ref/Attn  Det/fvg Mode Suweep Pts  #Swps/Mode Position Range (6Hz) RBI/UBU Ref/fttn  Det/fivg Mode Sueep Pts  #Swps/Mode Pasition ‘
1:231-2.415 1H(-6dB)/3M 107 K Avg(RMS)  Omsec(huto) 96 1 66 dag: of
Low CH BE - U.TST Rev 9.5 11 Jan 2819
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/FItr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuv/im) | (dBuvim) (dBuV/m) (dB)
1 *2.39 40.45 Pk 31.9 -24.7 47.65 - 74 -26.35 66 156 \%
2 *2.328 43.86 Pk 31.7 -24.6 50.96 - - 74 -23.04 66 156 \
3 *2.39 28.81 VALT 31.9 -24.7 36.01 54 -17.99 - - 66 155 \
4 *2.37 29.22 VALT 31.8 -24.6 36.42 54 -17.58 - - 66 155 \%

* - 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: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZRUL Fremont - Chamber K 2819 Apr 24 00:45:27
Restricted Bondedge
= Project Number: 12810732
i Client:Sansun
Config:EUT + Support Equipment
Made:BPSK 2488 H
195 Tested by 19488 BS
95
85
T i )
3 = Peak imit (dBulU/m3
3 7 i ‘\
@ i
3 s
55 I
55 Average Limit (dBulU/m)
ETTR T TN RN PRSP TR
45 | N -
35 ﬁ'v‘w
2.46 18 . 3MH=z/ 2.563
Frequency (GHzJ
Rangs (6) REU/UBU Ref/Atin  Dst/fvg Mode Surep Pts  ASups/Mode Fosition Range (6H2) REW/UE Ref/Attn  Det/Avg Mode Seeep Pts  #oups/Mode Pasition
1:2.46-2.563  INCBAB)/M  IBV/1E PERK/Por AvgRMS)  Omsec(huto) 9081 HAXH 230 dege 126 { 2:2.45-2.563 W(-6E)/588  |E7/1B PEAK/olt fug Bi2e/REd  9OB1 IARIT 239 degs 126 cn
High CH BE - H.TST Rev 9.5 {1 Jan 2619

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuvim) | (dBuVim) (dBuVv/im) (dB)
1 *2.484 50.94 Pk 32.3 -24.8 58.44 - 74 -15.56 239 126 H
2 *2.484 51.03 Pk 323 -24.8 58.53 - - 74 -15.47 239 126 H
3 *2.484 31.6 VALT 32.3 -24.8 39.1 54 -14.9 - - 239 126 H
4 *2.484 31.63 VALT 32.3 -24.8 39.13 54 -14.87 - - 239 126 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: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

VERTICAL RESULT

1ZKUL Fremont - Chamber K 2019 Apr 24 BB:51:18
Restricted Bondedge
= Project Number: 12810732
" Client;Sansun
ConfigiEUT + Support Equipment
Mode:BPSK_2488_U
185 Tested by?19488 BS
=
g A
85
‘e
~ Feak Limit (dBuU/m)
> 7K
J
w
o
6':
/ \
)/ \ Averoge Limit (dBul/m)
55 v -
WM&M&M%M FT RO TP B 0 U RPNV P TR WO AT 1Y Y P8 TR T AR M PN RO AT
as W y . b h
3
35 2
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Ronge (62) REU/UBH Ref/Atin  Dst/Avg Mode Sueep Pte #Supsilods Position Range (6H2) REU/UBl Ref/Atin  Det/Avg Mode Seeep Pte  ups/Mods Pasition
1:246-2.563 MC-BdBI/M 187 W/Par AvgRHS)  Gnsec(Puto) O W 185 degs 149 {
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 T863 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuvim) | (dBuVim) (dBuVv/im) (dB)
1 *2.484 43.97 Pk 323 -24.8 51.47 - 74 -22.53 105 149 \%
2 *2.484 43.6 Pk 32.3 -24.8 51.1 - - 74 -22.9 105 149 \
3 *2.484 29.6 VALT 32.3 -24.8 37.1 54 -16.9 - - 105 149 \%
4 *2.484 29.67 VALT 32.3 -24.8 37.17 54 -16.83 - - 105 149 \%

* - 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: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

T ~UL Fremont - Chamber J 2019 Apr 24 11:22:31
Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client Samsung
Config EUT + Support Equipment
Mode :BT_8PSK_2402
g5 Tested by: 19498 ER
8:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o .
- Avg Limit (dBulU/m)
5|:
4|:
W oy
1 i W
3 T st i
A gy
o5
1 18 18
Fregquency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Det/Avg fode Sueep Pts Foups/fiods FPosition Range (6H1) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupa/liods FPosition
1:1-3 HC6B)/0k  167/16  PEAK/Pur Avg(RHS)  1B3nsechuto) 9081 HA B-3Adegs H | 3:3-18 H(-6482/30k 8778 PEAK/Pur Avg(RN)  1.dsec(Auto) 1Bk MAXH 8-360degs H
FCC PortiSC 2.46Hz RSE.TST Rev 9.5 11 Jon 2819
T ~UL Fremont - Chamber J 2019 Apr 24 11:22:31
Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client: Samsun
Config EUT + Support Equipment
Mode :BT_BPSK_2482
g5 Tested by: 19498 ER
8|:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o .
- Avg Limit (dBulU/m)
5|:
4|: ,,,,,
5
35 I 4 o
a o
25
1 jiZ 18
Freguency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Dst/Avg fode Susep Pts Foups/fiods FPosition Range (62) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupo/liods FPosition
FCC PortiSC 2.46Hz RSE.TST Rev 9.5 11 Jon 2019

VERTICAL
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

RADIATED EMISSIONS

Marker Frequency Meter Det AF PRE0189055 Amp/Cbl/Fltr/Pad 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) (dBuv/m) (dB)

2 *2.278 32.33 PKFH 285 -15.2 45.63 - - 74 -28.37 224 122 H
*2.279 21.03 VALT 28.5 -15.2 34.33 54 -19.67 - - 224 122 H

6 *1.16 33.97 PKFH 238 -18.2 39.57 - - 74 -34.43 124 167 \4
*1.158 214 VALT 238 -18.2 27 54 -27 - - 124 167 \4

1 *4.952 38.55 PKFH 348 -30.5 42.85 - - 74 -31.15 113 184 H
*4.952 26.2 VALT 348 -30.5 30.5 54 -23.5 - - 113 184 H

3 *4.616 39.28 PKFH 33 -31.4 40.88 - - 74 -33.12 201 173 H
*4.614 26.63 VALT 33 -31.4 28.23 54 -25.77 - - 201 173 H

4 *3.514 41.35 PKFH 304 -33.7 38.05 - - 74 -35.95 46 137 \4
*3.515 29.04 VALT 304 -33.7 25.74 54 -28.26 - - 46 137 \4

5 *4.804 41.26 PKFH 33.9 -31.3 43.86 - - 74 -30.14 275 107 \4
*4.804 30.63 VALT 339 -31.3 33.23 54 -20.77 - 275 107 \4

* - 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: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

MID CHANNEL RESULTS

T ~UL Fremont - Chamber J 2019 Apr 24 13:42:37
Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client: Samsun
Config EUT + Support Equipment
Mode :BT_8PSK_2441
g5 Tested by: 19498 ER
8:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o
- Avg Limit (dBulU/m)
5|:
4|:
i | 3
o) 2 A2
=) Lo kel
1 18 18
Fregquency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Det/Avg fode Sueep Pts Foups/fiods FPosition Range (6H1) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupa/liods FPosition
1:1-3 HC6B)/0k  167/16  PEAK/Pur Avg(RHS)  1B3nsechuto) 9081 HA B-3Adegs H | 3:3-18 H(-6482/38k 87 PEAK/Par Avg(RNS) 1 dsec(futo) 16k MO 8-360degs H
FCC PortiSC 2.46Hz RSE.TST Rev 9.5 11 Jon 2819
T ~UL Fremont - Chamber J 2019 Apr 24 13:42:37
Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client:Samsung
Config EUT + Support Equipment
Mode :BT_8PSK_2441
g5 Tested by: 19498 ER
8|:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o .
- Avg Limit (dBulU/m)
5|:
4; ,,,,,,
6 3
35 =] 4
o
25
1 jiZ 18
Freguency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Dst/Avg fode Susep Pts Foups/fiods FPosition Range (62) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupo/liods FPosition
FCC PortiSC 2.46Hz RSE.TST Rev 9.5 11 Jon 2019
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

RADIATED EMISSIONS

Marker Frequency Meter Det AF PRE0189055 Amp/Cbl/Fltr/Pad 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) (dBuv/m) (dB)
6 *1.671 3341 PKFH 258 16.7 4251 - - 74 -31.49 200 114 \4
*1.671 20.75 VALT 258 -16.7 29.85 54 -24.15 - - 200 114 \4
1 *3.513 41.71 PKFH 304 33.7 3841 - - 74 -35.59 114 104 H
*3.514 28.93 VALT 304 -33.7 25.63 54 -28.37 - - 114 104 H
2 *3.946 39.2 PKFH 323 32.5 39 - - 74 -35 235 155 H
*3.947 27.11 VALT 323 -32.5 26.91 54 -27.09 - - 235 155 H
3 6.72 37.11 PKFH 376 27.8 46.91 - 181 184 H
4 3.232 41.98 PKFH 31.7 -34.2 39.48 - - - - 60 138 \4
5 *4.882 41.1 PKFH 34.4 31.4 44.1 - - 74 -29.9 272 113 \4
*4.882 32.37 VALT 34.4 -31.4 35.37 54 -18.63 - - 272 113 \4

* - 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: 12810732-E2V1
FCC ID: ASLSMG398FN

DATE: 5/14/2019

HIGH CHANNEL RESULTS

11:UL Fremont - Chamber J

2019 Apr 24 14:088:45

Rodioted Emissions 3-Meters
Project Number: 12818732
185 Client: Samsun
Config EUT + Support Equipment
Mode :BT_8PSK_2488
g5 Tested by: 19498 ER
81:
Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o . /
z Avg Limit (dBuU/m)
5|:
45
M ey
1 i
B
A B
o5
1 18 18
Fregquency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Det/Avg fode Sueep Pts Foups/fiods FPosition Range (6H1) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupa/liods FPosition
1:1-3 HC6B)/0k  167/16  PEAK/Pur Avg(RHS)  1B3nsechuto) 9081 HA B-3Adegs H | 3:3-18 H(-6482/30k 8778 PEAK/Pur Avg(RN)  1.dsec(Auto) 1Bk MAXH 8-360degs H

FCC Parti5C 2.46H= RSE.TST

Rev 9.5 11 Jon 2819

HORIZONTAL

11:UL Fremont - Chamber J 2019 Apr 24 14:08:45
Rodioted Emissions 3-Meters
Project Number: 12818732

185 Client:Samsung
Config EUT + Suppert Equipment
Mode :BT_8PSK_2480

g5 Tested by: 19498 ER

8|:

Peak Limit C(dBulU/m)
75
e
3 5
3 6
[4a]
o .
- Avg Limit (dBulU/m)
5|:
Y S OOOsOS S SSsSOOOO SOOI SOUSUOSSSOOSRNR UUUSOOSSSONS SOUOOSNOOSSOOOOOO PO SUOUOSSSSSRUOOON SUSUUUUOSSSS SURSPOSSSNNS SUROOSNS SUSSOOSRN SRS SOOI 0.
& 5
o

a

35 4

o
25
1 jiZ 18
Freguency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Dst/Avg fode Susep Pts Foups/fiods FPosition Range (62) REU/UBY Ref/Altn  Det/Avg fode Sueep Pts  Foupo/liods FPosition
FCC PortiSC 2.46Hz RSE.TST

Rev 9.5 11 Jan 26819

VERTICAL
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

RADIATED EMISSIONS

Marker Frequency Meter Det AF PRE0189055 Amp/Cbl/Fltr/Pad 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) (dBuv/m) (dB)

3 *1.69 34.36 PKFH 25.9 -16.7 43.56 - - 74 -30.44 161 158 H
*1.693 20.72 VALT 25.9 -16.7 29.92 54 -24.08 - - 161 158 H
6 2.173 33.98 PKFH 28.3 -15.4 46.88 - - - - 244 196 \4
1 *4.96 3954 PKFH 348 -30.4 43.94 - - 74 -30.06 34 110 H
*4.96 29.12 VALT 348 -30.4 33.52 54 -20.48 - - 34 110 H
2 *11.441 3258 PKFH 39.2 -23.1 48.68 - - 74 -25.32 123 213 H
*11.441 20.34 VALT 39.2 -23.1 36.44 54 -17.56 - - 123 213 H
4 *3.667 40.89 PKFH 304 -32.6 38.69 - - 74 -35.31 152 130 \4
*3.667 27.88 VALT 304 -32.6 25.68 54 -28.32 - - 152 130 \4
5 *4.957 40.79 PKFH 348 -30.5 45.09 - - 74 -28.91 317 117 \4
*4.957 30.71 VALT 348 -30.5 35.01 54 -18.99 - 317 117 \4

* - 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: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

9.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| 38UL Fremont - Chamber J 2818 May 6 15:45: 11
RF Emissions
o Project Number: 12818732
[ Client Samsung
Config:EUT + Support Equipment
Mode :BT Below 30MHz
99 Tested by: 19438 ER
78k Peak Limit CdBulUsm)
\\\
—
~ 50
u \ \
2 — —
= P T
o 30 LBl Y —
> g ot
J \
[4s)
- \\\
~ %l
18 5
ik | B
-10 e 23
il
4 W’M
B
-368 Q1zp W3 B TE A t N
“‘v’"\\% & %( WYY N
-58 i IHW ‘ ; |
)
iiagi
il iy h.Jan
.0eB1 B 1 18 38
Frequency (MHz)
Range (PHz) REU/UB Ref/Attn  Det/fvg Node Sucep Pts fospsiliode  Fosition Range (HH2) REW/UE Ref/fittn  Det/Avg fode Sucep Pts fups/ode  Fasition
1:.089-.15 180(-3dB)/308  91/4 PEAK/Pur Avg(RMS)  B4msecCAuto) 16k MAXH @-36degs 5 1 18k ), il F Pu 3( ] k 1A i S
2:.15-.43 10k(-368)/3Bk  B7/6 PERK/Pur Avg(RHS) A 2k HAXH 6-360dege 7:1-1.785 18(-308)/38«  67/8 PEAK/Pur Avg(RS)  Auto 16k MAKH 0-368dege
30491 10k(-368)/38k  87/8 PEAK/Pur Avg(RHS)  Auto 16k haH 0-360dege 8:1.785-30 18kC-308)/ 30 57/8 PERK/Pur Avg(RHS)  Auto 2k M 0-368deqe
X 5 30 1 K MS)  Bdnsectt i 1 3 s 16k ] PEAK/Pur Avi( Y ! fAX 6 dey
5:.15-.49 Be(-38)/30k  B1/0 PERK/Pur Ag(RIE)  Auto 2k MK B-3hdege 6:1.785-30 Be(-38)/30  E1/0 PEAK/Pur Avg(RNS)  futo 2k MK B-Foidege
FCC 15.289 Below 3@MHz.TST 38915 1 Sep 2817 Rev 9.5 11 Jon 2819
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

Below 30MHz Data

Marker | Frequency Meter Det Loop Amp/Cbl 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) (ACF) 300m (dBuVolts)

1 01615 21 Pk 59.5 285 80 28 63.42 9142 2342 7142 - - - - 0-360
2 02535 21.27 Pk 58.4 285 80 2883 59.5 88.33 39.5 68.33 - - - - 0-360
3 02951 16.47 Pk 58 285 80 ~34.03 58.19 9222 38.19 7222 - - - - 0-360
4 05921 16.69 Pk 56.3 286 80 35.61 52.14 87.75 32.14 67.75 - - - - 0-360
5 08894 158 Pk 55.8 286 -80 37 486 856 286 656 - - - - 0-360
6 11867 15.42 Pk 55.7 285 80 37.38 B - - - 26,14 8352 26.14 6352 0-360
7 14833 14.77 Pk 55.9 286 80 37.93 B - - - 24.2 8213 24.2 6213 0-360
8 23822 28.71 Pk 56.3 285 80 2349 B - - - 40.08 6357 20.08 4357 0-360
10 01615 15.42 Pk 59.5 285 80 ~33.58 63.42 o7 4342 77 B B B B 0-360
1T 02535 2141 Pk 58.4 285 80 28.69 59.5 -88.19 39.5 68.19 B B B B 0-360
12 02951 14.89 Pk 58 285 80 3561 58.19 938 38.19 738 B B B B 0-360
13 05999 18.22 Pk 56.2 286 80 3418 52.02 862 32,02 662 B B B B 0-360
14 08891 14.66 Pk 55.8 286 -80 3814 48,61 -86.75 28,61 66.75 - - - - 0-360
15 11861 14.04 Pk 55.7 285 80 38.76 B - - - 26,14 849 26.14 649 0-360
16 14821 1353 Pk 55.9 286 80 39.17 B - - - 24.21 8338 24.21 63.38 0-360
17 23756 28.85 Pk 56.3 285 80 2335 B - - - 201 6345 20.1 4345 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Amp/CbI (dB) Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (ACF) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
9 86029 18.22 Pk 56.3 284 ~40 6.12 28.92 228 0-360
18 86294 7.7 Pk 56.3 284 ~40 56 289 233 0-360
19 120678 19.1 Pk 253 284 ~40 4 25.99 29.99 0-360
20 9.85058 19.39 Pk 34.4 28 ~40 1421 295 4371 0-360
21 12858 19.04 Pk 44.9 284 ~40 ~4.46 25.44 299 0-360
22 11.54362 21.66 Pk 34.1 28 ~40 1224 295 4174 0-360

Pk - Peak detector
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

9.3. WORST CASE BELOW 1 GHZ

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

9:UL Fremont — Chamber I 2819 Moy 3 22:14:83
Roadioted Emissions - 3 Meters
85 PrgJect Number: 12818732
Client: Samsung
Config:EUT + Support Equipment
Mode :BT Worst Case
75 Tested by:19497 AF
6:
5:
&
3 = [
3 4 QPR LI TE T CHBUU i) f
o \
N
3:
1
2
ZK QP
| :M ay WMW
g™ B
5
38 188 100868
Frequency (MHz)
Ronge (Hiz) REU/UBH Ref/Attn  Det/Avg Hode Susep Pls #5ups/fiade Position| Renge (HHz) 51/ U5l Ref/Attn  Det/fvg Made Susep Pts  #Sups/fiode FPosition
1:38-200 120k (-6dB/ 1N 97/18  PEAK/LogPur—Video dmsec(fut) 4800 HAXH 6-360degs  3: 200~ 1008 120k(-60B)/1N  97/18  PERK/LagPur-Video |lnsec(huto) 8800  HAXH 8-J6Bdegs H
BT Below 16Hz.DAT 38915 15 Jul 2014 Rev 9.5 11 Jon 2019
9:UL Fremont - Chamber I 2819 May 3 22:14:83
Rodioted Emissions — 3 Meters
85 Pr§JEct Number: 12818732
Client:Sansung
Config:EUT + Support Equipment
Mode :BT Worst Case
75 Tested by:194597 AF
6:
5:
,; ’7
~
345 QPR L e TaBul 7wy f
o]
el
35 g
3 MW
25, P A 4 \ _
I [T Al
i i W J R
Wit LT P T 1 i
e Wi L 4 j ) J——L
5 IR VP f it T e
t i ﬁ' ! W
| b f
‘WM'
=
38 188 18688
Frequency (MHz)
Ronge (HHz) REU/UBH Ref/Attn  Det/Avg Mode Susep Pis #5ups/fode Position| Renge (FHZ) RBW/ VB Ref/Attn  Dst/fvg Pode Susep Pts  #5ups/fiode Fosition
3. Ced/IN - 97/ K/LogPur—y (C AN §-360dege] 4:208- 1088 « "9 KL \ ec(Pute) 8000 MANH Ide
BT Below 1GHz.DAT 38915 15 Jul 2014 Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

Below 1GHz Data

Marker | Frequency Meter Det AF PRE0184971 Amp Cbl | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 93.6815 45.14 Pk 14.3 -30.8 28.64 43.52 -14.88 0-360 199 H
2 183.4222 39.62 Pk 16.9 -30.3 26.22 43.52 -17.3 0-360 199 H
3 40.3727 39.34 Pk 19.4 -31.2 27.54 40 -12.46 0-360 100 \%
4 93.1288 40.07 Pk 14.2 -30.8 23.47 43.52 -20.05 0-360 100 \
5 244.5557 52.16 Pk 17.6 -30 39.76 46.02 -6.26 185 100 H

244.5557 51.24 Qp 17.6 -30 38.84 46.02 -7.18 185 100 H
6 244.5058 46.9 Pk 17.6 -30 345 46.02 -11.52 0-360 199 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

9.4. WORST CASE 18-26 GHZ

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

1BEUL EMC 2819 May 1 B8:18: 37
RF Emissions
- Order Number: 12818732
9 Client:Lions
Canfiguration!EUT + Suppart Equipmert
Mode: BT High Frequency
85 Tested by / SN:43375 03
75 Peak Limit (dBul/m2
T
2
c
R65
5
T 55 Avg Limit CdBulU/m)
5
-
)
5
3 4
fis}
&
25
15
18 26
Fregquency (GHz)
Range (GHz1 REU/UEN Fef/Attn  Dat/ivg Mods Susep Pis  oups/Mode  Lubel Range (6H2) REW/ VW Ref/fttn Det/fvy fodk Sueep Pts faupsrode  Label
£ 1626 MC-3BI/H 8Bi2 PEAK/LogFur—Ulden  3Znsectfsto) 9881 M Hor 1 zantal
18-266Hz Test, TST Rev 9.5 22 Jun 2818
1BEUL EMC 2819 May 1 Ba:18: 37
RF Emissions
- Order Number: 12818732
9 Client:Lions
Canfiguration EUT + Suppart Equipment
Made: BT High Frequency
35 Tested by / SN:43575 DS
75 Peak Limit (dBuU/m2
T
0
s B5
C
i}
=
~ = Avg Limit CdBulU/m)
5 B
5
3
=
z2 4
= 6
A 5 ;
25
5
18 26
Frequency (GHz)
Range (6Hz) REW/UEN Ref/Attn Det/ivg Mods Sucep Ple  oups/fode Lubel Range (6 REW/ VU Ref/fttn  Det/fvy fode Suesp Pte foupsrfode  Ladel
18-266Hz Test, TST Rev 9.5 22 Jun 2818
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REPORT NO: 12810732-E2V1 DATE: 5/14/2019
FCC ID: ASLSMG398FN

18 - 26GHz DATA

Marker | Frequency Meter Det AF Amp/Cbl Dist Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading PRE0182188 (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuV) (dB/m) (dB) (dBuVolts) (dB)
1 18.885 68.87 Pk 33 -58.1 -9.5 34.27 54 -19.73 74 -39.73
2 21.681 68.98 Pk 33.9 -57.3 -9.5 36.08 54 -17.92 74 -37.92
3 24.372 67.81 Pk 34.6 -56 -9.5 36.91 54 -17.09 74 -37.09
4 18.48 71.07 Pk 33 -59 -9.5 35.57 54 -18.43 74 -38.43
5 20.832 68.48 Pk 33.6 -56.7 -9.5 35.88 54 -18.12 74 -38.12
6 24.883 67.25 Pk 35 -55.5 -9.5 37.25 54 -16.75 74 -36.75

Pk - Peak detector
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DATE: 5/14/2019

10. 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 C63.4.

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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AC Power Line Norm

LINE 1 RESULTS

WZQUL Fremont, CA CE Room 3 Moy 2819 17:48:008
Conducted RFI Uoltaoge
Project No:12818732
186 Cl2nt Nome: Somsun
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 126U/68H=
gp Test By:45256 JB
78
? 64 N
H — — CFR 47 Part {5 iss B Avg
5 50
3
1 9
TN N ; =
oo \/ L2 /\/‘é . \/{;\:\,\,\ / PX\
] \\/ \ JA ““A\\ VAU i e atdy N Mgﬁ” ,\,.// AN
AN \ ) \ / e p A h |
gl Aw ; > (N onh
-6
15 1 18 30
Frequency (MHz)
Range (MHz) RBUI/VBY Ref/Attn  Det/fvg Mode Sueep Pis  #Swps/Mode  Lobel Renge (MHz) RBU/UBY Ref/fttn  Det/Avg Made Sweep Pts  #5Sups/Mode  Label
1:.15-38 Ok(-6dB) /- 82/18 Op/Ca 18/2.25kHz 13,3k 1/URIT Line-LI
FCCI5 CE Closs B 15@kHz-3@MHz Stepping.TST 38915 24 Feb 26816 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 23775 27.74 Qp 0 0 10.1 37.84 62.17 -24.33 - -
14 23775 11.56 Ca 0 0 10.1 21.66 - - 52.17 -30.51
15 67875 19.88 Qp 0 0 10.1 29.98 56 -26.02 - -
16 .6765 8.08 Ca 0 0 10.1 18.18 - - 46 -27.82
17 3.71625 20.64 Qp 0 1 10.1 30.84 56 -25.16 - -
18 3.7185 13.62 Ca 0 1 10.1 23.82 - - 46 -22.18
19 7.449 14.05 Qp 0 2 10.2 24.45 60 -35.55 - -
20 7.45575 6.23 Ca 0 2 10.2 16.63 - - 50 -33.37
21 12.33713 30.36 Qp 1 .2 10.2 40.86 60 -19.14 - -
22 12.3405 21.87 Ca 1 .2 10.2 32.37 - - 50 -17.63
23 15.4095 9.42 Qp 1 3 10.2 20.02 60 -39.98 - -
24 15.42638 2.61 Ca 1 3 10.2 13.21 - - 50 -36.79

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

12BLIL Fremont, CA CE Room 3 Moy 2819 17:48:00
Conducted RFI Uoltage
Project No:12818732
186 Client Name : Samsung
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U/6BHz
92 Test By:45256 JB
78
~ 64
! Tl
H a— L ( 17 Fark {5 Closs B Avg
3 50
>
: 13 =
36 15 17 Jes
Q BN f
-8 19 A~
P 14 A . a V., 123
7 i - 28 g
el ‘@4”.
AEAVAAVAVAUAVAY NV O, M A
-6
5 1 iz] 308
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fivg Mode Sueep Pis  #5wps/Mode Eungﬁ (MHz) RBL:(UBH Ref/‘ﬁyttn D?unvg Maode ‘S eep ) Pt‘s #Swrs{ﬂude Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 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 2445 26.97 Qp 0 0 10.1 37.07 61.94 -24.87 - -
2 2445 12.05 Ca 0 0 10.1 22.15 - - 51.94 -29.79
3 68775 21.28 Qp 0 0 10.1 31.38 56 -24.62 - -
4 .69225 14.15 Ca 0 0 10.1 24.25 - - 46 -21.75
5 3.78825 20.16 Qp 0 1 10.1 30.36 56 -25.64 - -
6 3.79613 14.95 Ca 0 1 10.1 25.15 - - 46 -20.85
7 7.40175 8.33 Qp 0 2 10.2 18.73 60 -41.27 - -
8 7.41075 2.88 Ca 0 2 10.2 13.28 - - 50 -36.72
9 12.3315 26.71 Qp 1 .2 10.2 37.21 60 -22.79 - -
10 12.33375 18.43 Ca 1 2 10.2 28.93 - - 50 -21.07
11 15.558 4.96 Qp 1 3 10.2 15.56 60 -44.44 - -
12 15.558 -13 Ca 1 3 10.2 10.47 - - 50 -39.53

Qp - Quasi-Peak detector

Ca - CISPR average detection
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