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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE and DTS b/g/n
MODEL NUMBER: SM-A205G/DS, SM-A205G

SERIAL NUMBER: R38M10DYWWJ (CONDUCTED)

R38M10DYWJA, R38M10DYX2A (RADIATED);

DATE TESTED: FEB 19, 2019 - FEB 27, 2019;

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

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document JUN not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. 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 IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
:}79&'&;/1‘"—
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

558074 D01 15.247 Meas Guidance v05r01
ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

PwbhE

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 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.

218 Maeyeong-ro
X] Chamber 1
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.orq/PDF/TL/TL-637.pdf.

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

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
Page 6 of 83

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.


http://www.iasonline.org/PDF/TL/TL-637.pdf

REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

5. EQUIPMENT UNDER TEST

5.1.DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE and DTS b/g/n.
This test report addresses the DSS (BT) operational mode.

5.1.MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power
[MHz] Mode [dBm] [mW]
Mode

Basic GESK Average 9.176 8.272

Peak 9.870 9.705

2402 - 2480 | Enhanced Pi/4-DPSK Average L7 2907
Peak 10.105 10.245

Enhanced 8PSK Average 7.796 6.020

Peak 10.879 12.243

5.2.DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes an internal antenna, with a maximum gain of -0.53 dBi.
5.3.WORST-CASE CONFIGURATION AND MODE

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

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

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

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 9.5. All radiated and power line conducted tests were performed
connected with earphone and charger for evaluation of worst case mode.
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DATE: FEB 27, 2019

5.4.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA200 R37KCHE3WO1SE3 N/A
Data Cable SAMSUNG EP-D140AWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLE

DC Power C Type Shielded 1.Tm N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
Test software enable BT communications.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Combiner Spectrum Analyzer

Bluetooth Tester

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

Bluetooth Tester

AC ADAPTER

MAIN POWER SOURCE RECEIVER
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6. MEASUREMENT METHODS
20dB BW : ANSI C63.10, Section 6.9.2
99% BW : ANSI C63.10, Section 6.9.3

HOPPING FREQUENCY SEPARATION : ANSI C63.10, Section 7.8.2

NUMBER OF HOPPING CHANNELS : ANSI C63.10, Section 7.8.3

AVERAGE TIME OF OCCUPANCY : ANSI C63.10, Section 7.8.4

OUTPUT POWER : ANSI C63.10, Section 7.8.5.

Out-of-band EMISSIONS (Conducted) : ANSI C63.10, Section 7.8.6, 7.8.8

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: ANSI C63.10, Section 6.

Out-of-band EMISSIONS IN RESTRICTED BANDS : ANSI C63.10, Section 6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer Model S/N New Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-26-19
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-09-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54170614 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-19
Spectrum Analyzer, 43.5 GHz R&S FSwW43 104089 08-06-19
Average Power Sensor Agilent/HP U2000 MY54270007 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7004-10 2 08-07-19
Attenuator PASTERNACK PE7087-10 A009 08-08-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
LISN R&S ENV-216 101837 08-09-19
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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8. REFERENCE MEASUREMENT RESULTS
8.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS

None: for reporting purposes only.

ON Time| Period |Duty Cycle| Duty Duty Cycle i)
Mode B X Cycle |Correction Factor|Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BT | 2879 | 3751 | 0768 | 768% | 115 | 0347
—EK':{“MSTMWEFA“M\E’S’E‘S;M;?| CORREC_ | [ senseant] I *UG';‘:J;TYPL_RMS ”‘“”1::?"%!?

TYPE]
DET)

P

PNO: Fast —#— 1Tig:RFBurst
IFGain:Low Atten: 30 dB

10 dB/div__ Ref 20.00 dBm
Log J

0.00

-100

200

<300

-400

500

0.0

=700

Span 0 Hz

Center 2.441000000 GHz
Res BW 8 MHz #VBW 50 MHz

[wIMODETRCSCLL X [ v | FUNCTON [ FUNCTIONW
1 N t 3.753 ms 7.35dBm
2 A1 t (A) 2.879ms (A) -0.98dB
3 A t (A) 3.751 ms (A) 1.26 dB

STATUS|
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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 =2 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS

8.2.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZz] [MHZ] [kHZ]
Low 2402 1.041 937.97
Mid 2441 1.038 903.92
High 2480 1.044 936.42
Worst 1.044 937.97

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZ] [MHZ] [MHZ]
Low 2402 1.339 1.167
Mid 2441 1.345 1.166
High 2480 1.349 1.199
Worst 1.349 1.199

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZz] [MHZz] [MHz]
Low 2402 1.301 1.194
Mid 2441 1.273 1.167
High 2480 1.282 1.196
Worst 1.301 1.196
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8.2.4.20 dB AND 99% BANDWIDTH PLOTS

GESK BANDWIDTH

20dB Bandwidth] GFSK Low CH

99% Bandwidth] GFSK Low CH

Vo g e Oeeed oW

] C!merFuq mmom GHz
. Trig:F ‘AvgiHeld: 100100

#IFGain-Low

=
14139048 P e 25,2010
Radio $td: None

T
PhFeh 25, 2018
Rndm 5|d None

Veysght Specirum Anahyzes - Occupied BW
AL

| Center Freq: 2.402000000 GHz
. Trig: Free Run

#IFGainLow

et Radio Device: BTS satten: 30 5. Radio Device: BTS

dBidiv Ref 20.00 dBm dB/div Ref 20.00 dBm
Log Log
Center 2,402 GHz Span 3 MHz Center 2402GHz T T span3ke|
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.2 dBm Occupied Bandwidth Total Power 3.99 dBm

911.16 kHz 938.97 kHz
Transmit Freq Error 10.079 kHz OBW Power 99.00 % Transmit Freq Error 5.211 kHz OBW Power 99.00 %
x dB Bandwidth 1.041 MHz x dB -20.00 dB x dB Bandwidth 1.020 MHz xdB -20.00 dB

20dB Bandwidth] GFSK Mlddle CH

99% Bandwidth]] GFSK Viddle CH

Vo g e Oeeed oW

] Center Freq: 2.441000000 GHz

=}
4:40:24 PHFeb 25,2018
Radio $td: Nane

P e A el =
3145 hFed 25, 010

| Center Freq: 2441000000 GHz Ridm snd None

cu. Trig: FreeRun AvglHeld: 100100 e Trig: FreeRun
#HFGainLow #Auen: 30 8 Radio Device: BTS #FGainLow sAtten: 30 dB. Radio Device: 8TS

10 dBjdi Ref 20.00 dBm 0 dB/d Ref 20.00 dBm
Log Log ’
Center 2441 GHz Span 3 MHz. Center 2.441GHz - N 75;3};5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 4.09 dBm

901.71 kHz 903.92 kHz
Transmit Freq Error 3.965 kHz OBW Power 99.00 % Transmit Freq Error 1.094 kHz OBW Power 99.00 %
x dB Bandwidth 1.038 MHz x dB -20.00 dB x dB Bandwidth 1.014 MHz x dB -20.00 dB

20dB Bandwidth] GFSK ngh CH

99% BandW|dth] GFSK ngh H

[ ———

] CznverFqu 2.480000000 GHz
. Trig: FreeRun AvgiHeld: 1001100
sAnen: 30 4B

#FGain-Low

=,
44107 PPt 25, 2018
Radio Std: Nane

Radio Device: BTS

T e e Gt T
5101 ohres 25,2018
Ridmsld None

| Center Freq: 2.480000000 GHz

. Trig: Free Run

sAnen: 30 dB Radio Device: BTS.

#FGalnLow

Ref 20.00 dBm

) dB/d) Ref 20.00 dBm

Log

Center 248 GHz

#Res BW 30 kHz VBW 300 kHz
Occupied Bandwidth Total Power 14.2dBm
902.76 kHz
Transmit Freq Error -1.331 kHz OBW Power 99.00 %
x dB Bandwidth 1.044 MHz x dB -20.00 dB

Span 3 MHz
#Sweep 100 ms

Log

Center 248GHz - " “Span 3 MHz|
VBW 300 kHz

#Res BW 30 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.86 dBm
936.42 kHz
Transmit Freq Error 1.970 kHz OBW Power 99.00 %
x dB Bandwidth 1.015 MHz x dB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

20dB Bandwidth] Pi/4- DQPSK Low CH

99% BandWIdth] Pi/4- DQPSK Low CH

[ ———

#FGain-Low

=,

[H4.42:07 B PR 25, 2018

szerFqu uu:mﬂm GHz Radio Std: Nane
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AvgiHeld: 1001100

E—

=
PMFe0 25, 2018

szmr Freg: 2402000000 Ghiz Radia Sta: None
Free R

nans S0 Radio Device: BTS SFGainow it 30 a Radio Device: BTS
10 dBJdiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
1
L0 LRIk © Rk B ALE LA N il LLRUR GG bl Bl BB A AL KL E LA | I

Center 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.8 dBm Occupied Bandwidth Total Power 2.76 dBm

1.1772 MHz 1.1672 MHz
Transmit Freq Error -4.705 kHz OBW Power 99.00 % Transmit Freq Error -2.515 kHz OBW Power 99.00 %
x dB Bandwidth 1.338 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB

20dB Bandwidth] Pi/4- DQPSK Mlddle CH

99% BandW|dth]] Pi/4- DQPSK Mlddle CH

[ ———

=,
32 P Fed 25, 2019

C!meanq 2441000000 GHx umosu Nane

E—

==
o e

Center Freq 2.441000000 GHz Rndm Sld None
Run

e Trig: FreeRun ‘AvgiHeld: 100100 v Trig: Free
#1FGainLow atten: 30 dB Radio Device: BTS #FGainLow BAuen: 30 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Ml DLLLLADIEE R RLIL LS 0.0 LR A R LIRSk d B LRI LR R LT H] ol 1
Center 2.441 GHz Span 3 MHz Center 2.441GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.2dBm Occupied Bandwidth Total Power 2.98 dBm
1.1776 MHz 1.1655 MHz
Transmit Freq Error -8.351 kHz OBW Power 99.00 % Transmit Freq Error -16.713 kHz OBW Power 99.00 %
x dB Bandwidth 1.345 MHz x dB -20.00 dB x dB Bandwidth 1.350 MHz x dB -20.00 dB

20dB Bandwidth] Pi/4- DQPSK ngh CH

99% Bandwidth] Pi/4-DQPSK High CH

wwmmm, ‘Dccupied BW

e Trig: FreeRun
#1FGainLow

= Ja.

P Fel 25,2019
Center Fraq: 2.480000000 GHz Rmosnd “Nane
‘AvglHold: 100100

#Atten: 30 B Radie Device: BTS

Veysght Specirum Anahyzes - Occupied BW
AL

#IFGainLow

=
3 5148 PMFeb 25, 2010

Center Freq: 2.480000000 GHz Radio S Nos

Trig: Free Run

sAtten: 30 6B Radio Deviee: BTS.

dBidiv Ref 20.00 dBm

Ref 20.00 dBm

Log

Center 248 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1856 MHz
Transmit Freq Error -10.387 kHz
x dB Bandwidth 1.349 MHz

Span 3 MHz.
VBW 300 kHz #Sweep 100 ms

Total Power 14.1 dBm

OBW Power 99.00 %

x dB -20.00 dB

0 dBid
Log

{4 Ll ALRAE R ol il
Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1990 MHz
Transmit Freq Error -15.889 kHz
x dB Bandwidth 1.279 MHz

" Span 3 MHz

VBW 300 kHz #Sweep 100 ms|
Total Power 1.85 dBm
OBW Power 99.00 %
xdB -20.00 dB
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8PSK BANDWIDTH

20dB Bandwidth] 8PSK Low CH

99% BandWIdth] 8PSK Low CH

[ ———

#FGain-Low

szerFqu uu:mﬂm GHz
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Radio $1a Hane

E—

szmr Freg: 2402000000 Ghiz
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10 dBJdiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
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Center 2.402 GHz Span 3 MHz Center 2402GHz T span3mHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 15.1 dBm Occupied Bandwidth Total Power 2.74 dBm

1.1687 MHz 1.1944 MHz
Transmit Freq Error 10.246 kHz OBW Power 99.00 % Transmit Freq Error 15.018 kHz OBW Power 99.00 %
x dB Bandwidth 1.301 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB

20dB Bandwidth] 8PSK Mlddle CH
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[ ———
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#1FGainLow atten: 30 dB Radio Device: BTS #FGainLow BAuen: 30 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2441GHz T ~Span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 3.01 dBm
1.1675 MHz 1.1667 MHz
Transmit Freq Error 13.390 kHz OBW Power 99.00 % Transmit Freq Error 14.782 kHz OBW Power 99.00 %
x dB Bandwidth 1.273 MHz x dB -20.00 dB x dB Bandwidth 1.277 MHz x dB -20.00 dB

20dB Bandwidth] 8PSK ngh CH

99% Bandwidth] 8PSK High CH
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Log
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0 dBid
Log

| LULLA Sl C kiR AR R
Center 2.48 GHz

#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 14.3 dBm Occupied Bandwidth Total Power 1.82 dBm
1.1766 MHz 1.1962 MHz
Transmit Freq Error 12.937 kHz OBW Power 99.00 % Transmit Freq Error 10.216 kHz OBW Power 99.00 %
x dB Bandwidth 1.282 MHz x dB -20.00 dB x dB Bandwidth 1.244 MHz xdB -20.00 dB

" 'Span 3 WMHz
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9. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te.S'F Test Result
Condition
21051, 15.247 (d) | ©2nd Edge / Conducted -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <30dBm Pass
. . > two-thirds of
15.247 (a)(1) Hopping frequency separation the 20 dB bandwidth | Conducted Pass
: More than 15 non-
15.247 (a)(1)(iii) | Number of Hopping channels overlapping channels Pass
15.247 (a)(2)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I'_|n('a conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 Radiated Spurious Emission < 54dBuVv/m Radiated Pass
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10. ANTENNA PORT TEST RESULTS
10.1. HOPPING FREQUENCY SEPARATION

LIMIT

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 JUN 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

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Analyzes - Swept 54 Keysight Spectram Anabyzer - Swept SA
kL RL

Avg Type: RMS
de -~ Trig: FreeRun Avg|Hele: 1001100
IFGain-Low Anen: 30 dB

#Avg Type: RMS
AvglHold: 1001100

i
=

div  Ref 20.00 dBm 0deidiv - Ref 20.00 dBm
Log

Center 2.441000 GHz Span 3.000 MHz Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts)

[GFSK] [8PSK]
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10.2. NUMBER OF HOPPING CHANNELS

LIMIT

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.

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

[BE Keysight Spectrum Analyzer - Swept SA [E=RE=RE==]
RL | RF [s0e DC | CORREC | | SENSE:INT] | ALIGN AUTO | 07:04:44 PM Feb 25,2019
#Avg Type: RMS TRACE| 3456
PNO-Fust —»- Trig: FreeRun Avg|Hold: 100/100 TYPE|M vy
IFGain:Low Atten: 30 dB DET|P
10 deidiv Ref 20.00 dBm
Log
na
0.0
-10.0
200
300
-40.0
500
60.0
700
Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts)
[MSG STATUS
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Keysight Spectrum Analyzer - Swept SA

=R N

;

RL | RE [50@ DC | CORREC | [ SENSENT] [ ALIGN AUTO 06:55:22 PMFeb 25,2019
#Avg Type: RMS TRACE| 3456
PNO:Wide «»- Trig: Free Run AvglHold: 100100 TYPE| My
IFGain:Low Atten: 30 dB oeT|P
10 dBidiv. Ref 20.00 dBm
Log ‘
0. I
0.
st -10.0
15 SEGMENT
200
300
2400 to 2430 MHz
00
-50.0
-60.0
700

Start 2.40000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.43000 GHz
Sweep 2.667 ms (40001 pts

[

ISTATUS

Keysight Spectrum Analyzer - Swept SA

e —1

=R

i
RL | RF [50Q DC | CORREC | [ SENSE:INT] [

ALIGN AUTO | 06:58:15 PMFeb 25,2010

PNO: Wide —— Trig: FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS
AvglHold: 100100

TRACE[1 3456
TYPE| Mt
DET|P

10 dBidiv.  Ref 20.00 dBm
Log

2" SEGMENT

2430 to 2460 MHz

Start 2.43000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz
Sweep 2.667 ms (40001 pts;

ISTATUS

[E=E T

E Keysight Spectrum Analyzer - Swept SA
RL |

RF [50Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 07:01:20 PMFeb 25,2019
#Avg Type: RMS
PNO-Wide -+ Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 30 dB
10 dBidiv. Ref 20.00 dBm
Log ‘
0. }
0.
rd -10.0
3" SEGMENT
200
-30.0
2460 to 2482 MHz
00
500
-60.0
700
Start 2.46000 GHz

‘Res BW 300 kHz #VBW 300 kHz

Stop 2.48200 GHz
Sweep 2.667 ms (40001 pts;

I

STATUS
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NUMBER OF HOPPING CHANNELS PLOTS[8PSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

B Keysight Spectrum Analyzer - Swept SA =R
RL | RF [500 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 07:06:22 PMFeb 25,2018
| #Avg Type: RMS TRACE[1 23456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|M #ARFAA
IFGain:Low Atten: 30 dB DeT|P
10 dBidiv.~ Ref 20.00 dBm
Log
100
0.0
-10.0
200
-30.0
-40.0
-50.0
-E0.0
700
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts
msa STATUS
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[ Keysight Spectrum Analyzer - Swept SA (=R
RL | RF (509 DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 06:57:11 PM Feb 25, 2019

#Avg Type: RMS TRACE[L S5 15 6
PNO-Wide —» Trig: Free Run AvglHold: 1001100 TEEIM
o)

IFGain:Low Atten: 30 dB

10 dBidiv  Ref 20,00 dBm
Log

1t SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz Stop 2.43000 GHz
‘Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

vse STATUS

(BN Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [50Q DC | CORREC | [ SENSE:NT] [ ALIGN AUTO | 07:00:06 PM Feb 25, 2019
] #Avg Type:RMS
PNO-Wide —» Trig: Free Run AvglHold: 1001100
IFGain:Low Atten: 30 dB

10 dBidiv  Ref 20.00 dBm
Log

10.0 | ! !

2" SEGMENT

2430 to 2460 MHz -

Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

se STATUS

B Keysi rum Analyzer - Swept [N
RL | RF [500 DC | CORREC | [ SENSE:INT] [ ALIGN AUTO 07:03:38 PM Feb 25,2019

[ | #Avg Type:RMS
BNO:Wide -—»— Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 30 dB

10 dBidiv  Ref 20.00 dBm
Log

3 SEGMENT

2460 to 2482 MHz -

Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

msc STATUS
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10.3.

LIMIT

FCC §15.247 (a) (1) (iii)

AVERAGE TIME OF OCCUPANCY

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 31.6 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[GFSK]

DH Packet Pulse  [Number of [ Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.374 32 0.119584 04 -0.2804
DH3 1.630 16 0.260800 0.4 -0.1392
DH5 2.876 12 0.345120 0.4 -0.0549
DH Packet Pulse Number of [ Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.374 8 0.029896 0.4 -0.3701
DH3 1.630 4 0.065200 0.4 -0.3348
DH5 2.876 3 0.086280 0.4 -0.3137

Page 23 of 83

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

FORM ID: FCC_15C



REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

B Keysight Spectrum Analyzer - Swept SA \i/lil@__
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 06:51:27 PMFeb 25, 2019
Trig Delay-50.0 #Avg Type: RMS TRACE 3
oo e TroAF B e e
IFGain:Low Atten: 30 dB
AMKr2 373.7 pys
10,gBidiv_Ref 20.00 dBm 0.41dB
|
100 0
0.00
-10.0
DH1
200
Pulse Width o
-40.0
-50.0
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (40001 pts
LSG ISTATUS
BE Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soe bpc [ correc | [ sENsE:NT] [ ALIGN AUTO | 06:38:28 PMFeb 25, 2019
#Avg Type: RMS TRACE 3
’— PNO: Wide +=»— Trig: FreeRun Ve Type TYPE| WA i 56
IFGain:Low Atten: 30 dB pET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 o
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
-50.0
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (40001 pts;
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA \i/lil@__
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 06:52:26 PMFeb 25, 2019
Trig Delay-200.0 #Avg Type: RMS TRACE 3
o e TroArBa e e
IFGain:Low Atten: 30 dB
AMkKr2 1.630 ms
10,gBidiv_Ref 20.00 dBm 1.18 dB
100 .
0.00
-10.0
DH3
200
Pulse Width o
-40.0
-50.0
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (40001 pts
LSG ISTATUS
BE Keysight Spectrum Analyzer - Swept SA
RL | RF |soe bpc [ correc | [ sENsE:NT] [ ALIGN AUTO | 06:46:50 PMFeb 25, 2019
#Avg Type: RMS TRACE 3
’— PNO: Wide +=»— Trig: FreeRun ve ype TYPE| W'—wms—vi
IFGain:Low Atten: 30 dB pET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH3
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
-50.0
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (40001 pts;
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA \i/lil@__
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 06:53:13 PMFeb 25, 2018
Trig Delay-200.0 #Avg Type: RMS TRACE 3
o e TroArBa e e
IFGain:Low Atten: 30 dB
AMKr2 2.876 ms
10,gBidiv_Ref 20.00 dBm -0.11 dB
|
100 .
0.00
-10.0
DH5
200
Pulse Width o
-40.0
-50.0 M
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (40001 pts
LSG ISTATUS
BE Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soe bpc [ correc | [ sENsE:NT] [ ALIGN AUTO | 06:48:20 PMFeb 25, 2019
#Avg Type: RMS TRACE 3
’— PNO: Wide +=»— Trig: FreeRun Ve Type TYPE| WA i 56
IFGain:Low Atten: 30 dB pET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH5
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
-50.0
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (40001 pts;
IMSG STATUS
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RESULTS[8PSK]

DH Packet Pulse |[Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DHA1 0.385 32 0.123328 0.4 -0.2767
DH3 1.635 16 0.261600 0.4 -0.1384
DH5 2.885 12 0.346200 0.4 -0.0538
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.385 8 0.030832 0.4 -0.3692
DH3 1.635 4 0.065400 0.4 -0.3346
DH5 2.885 3 0.086550 0.4 -0.3135
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B Keysight Spectrum Analyzer - Swept SA \i/lil@__
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 06:51:45 PMFeb 25, 2018
Trig Delay-50.0 #Avg Type: RMS TRACE 3
oo e TroAF B e e
IFGain:Low Atten: 30 dB
AMkr2 385.4 us
E%gBldiv Ref 20.00 dBm -1.26 dB
100 0
0.00
-10.0
DH1
200
Pulse Width o
-40.0
-50.0 ifH
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (40001 pts
LSG ISTATUS
BE Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soe bpc [ correc | [ sENsE:NT] [ ALIGN AUTO | 06:45:53 PMFeb 25, 2019
#Avg Type: RMS TRACE 3
’— PNO: Wide +=»— Trig: FreeRun Ve Type TYPE| WA i 56
IFGain:Low Atten: 30 dB pET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 o
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
-50.0
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (40001 pts;
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA \i/lil@__
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 06:52:45 PMFeb 25, 2018
Trig Delay-200.0 #Avg Type: RMS TRACE 3
o e TroArBa e o
IFGain:Low Atten: 30 dB
AMKr2 1.635 ms
10,gBidiv_Ref 20.00 dBm -0.43 dB
100 '
0.00 HHH - P A
-10.0
DH3
200
Pulse Width o
-40.0
-50.0
-60.0 p—H—
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (40001 pts
LSG ISTATUS
BE Keysight Spectrum Analyzer - Swept SA
RL | RF |soe bpc [ correc | [ sENsE:NT] [ ALIGN AUTO | 06:47:26 PMFeb 25, 2019
#Avg Type: RMS TRACE 3
’— PNO: Wide +=»— Trig: FreeRun ve ype TYPE| W'—wms—vi
IFGain:Low Atten: 30 dB pET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH3
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION i il
PERIOD
-50.0
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (40001 pts;
IMSG STATUS
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DH5
|soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 06:53:31 PMFeb 25, 2019
r Tr!n Delay-200.0 s #Avg Type: RMS TRACE|7 , 3 ‘ 5 lﬁ
IEGNgnFI?; - 1!-{:25 ZE :rESt T;:E \;v“ NNNN
AMkKr2 2.885 ms
10 cBidiv  Ref 20.00 dBm 0.33 dB
Log |
100 I 2A1
0.00
-100 |, ‘,‘,‘ |‘| “ \‘\“| I T |H||H | \‘|
DHE i mil R RRAL
200
Pulse Width o
-40.0
-50.0
-60.0 I
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (40001 pts
IMSG ISTATUS
: | s-u i | correc | [ sENsE:NT] [ ALIGN AUTO | 06:49:56 PMFeb 25,219
r ] #Avg Type: RMS TRACE[TT 3T
ﬁ"ﬁ.m& - TArEe:nfr;; dREu" T;:—E ‘I"VN NNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH5 "
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION ool P | THRIAT, [ |
PERIOD
-50.0
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (40001 pts;
IM5G| |STATUS‘
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10.4. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a

value greater than the 20 dB bandwidth of the EUT.

RESULTS
10.4.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 9.564 21 -11.436
Middle 2441 9.870 21 -11.13
High 2480 8.427 21 -12.573
Worst 9.870 21 -11.13
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 9.838 21 -11.162
Middle 2441 10.105 21 -10.895
High 2480 8.618 21 -12.382
Worst 10.105 21 -10.895
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 10.558 21 -10.442
Middle 2441 10.879 21 -10.121
High 2480 9.333 21 -11.667
Worst 10.879 21 -10.121
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10.4.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

gt Spectmm Anaher - Swept 58 =
L 7 E D ENSELD ALIGN AUTO 11:58:35 P Feb 16,2019
#Avg Type: RMS TRAGE] S 3 1 %
PROTast -»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
Mk
10 defdiv  Ref 20,00 dBm
Log
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
= sTaTus
Analyzer - Suept SA =
L 7 E D ENSELD ALIGN AUTO 11:58:01 P Feb 16,2019
#Avg Type: RMS TRACE[}]2 325 6
PROTast -»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
Mk
10 defdiv  Ref 20,00 dBm
Log
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usc s
Analyzer - Suept SA =
o 3 ‘ b ENSE.L) LIGH AUTO 11:58:21 P Feb 16,2019
#Avg Type: RMS TRAGE]2 315 6
PROTast -»- Trig: FreeRun Avg|Hold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB o
M
10 derdlv  Ref 20.00 dBm
Log
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usc sTaTuS
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Pi/4-DPSK OUTPUT POWER

Low CH

Keysight Spectrum Analyzer - Swept S4
RL fF 5

Pi/4-DPSK

PNO: Fast ——

Trig: Free Run

" #Avg Type: RMS

AvglHold: 1001100

P = =
11:5:55 PMFeb 18, 2019
TRAGE[T 325 6

TYPE|M
oet|P

IFGain:Low Atten: 30 dB
10 deidiv - Ref 20.00 dBm
Log
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

jwss

sTaTus

Keysight Spectrum Analyzer - Swept S4
RL fF 5

Pi/4-DPSK

Middle CH

PHO Fast —»— Trig: Free Run

IFGain:Low

0dB/div - Ref 20.00 dBm
Log

Atten: 30 dB

" #Avg Type: RMS

AvglHold: 1001100

o |le
12:00:19 AMFeb 20, 2019
TRACGE[TT 35 6

TYPE|M
oet|P

Center 2.441000 GHz
#Res BW 3.0 MHz

jwss

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

sTaTus

Span 10.00 MHz

High CH

Keysight Spectrum Analyzer - Swept S4

Pi/4-DPSK

o |le

RL A LIGH AUTO 12:00:41 AMFeb 20, 2019
#Avg Type: RMS TRACE
PROTast -»- Trig: FreeRun Avg|Hold: 1001100 TYPE(M
[FGainLow Atten: 30 dB oerl?
0dB/div - Ref 20.00 dBm
Log
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

jwss

sTaTus
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8PSK OUTPUT POWER

8PSK

Low CH

Keysight Spectrum Analyzer - Swept S4
RL fF 5

PNO: Fast ——

Trig: Free Run

" #Avg Type: RMS

AvglHold: 1001100

P = =
12:01:16 AMFeb 20, 2019
TRACGE[T 325 6

TYPE|M
oet|P

IFGain:Low Atten: 30 dB
10 deidiv - Ref 20.00 dBm
Log
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

jwss

sTaTus

8PSK

Keysight Spectrum Analyzer - Swept S4
RL fF 5

Middle CH

PHO Fast —»— Trig: Free Run

IFGain:Low

0dB/div - Ref 20.00 dBm
Log

Atten: 30 dB

" #Avg Type: RMS

AvglHold: 1001100

Center 2.441000 GHz
#Res BW 3.0 MHz

jwss

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

sTaTus

Span 10.00 MHz

8PSK

High CH

Keysight Spectrum Analyzer - Swept S4
RL RF 5

PNO: Fast —»— 11ig: Free Run

IFGain:Low

Atten: 30 dB

" Avg Type: RMS

AvglHold: 1001100

o |le
12:02:05 AMFeb 20, 2019
TRACE]
TYPE(M
oer|?

0dB/div - Ref 20.00 dBm
Log

Center 2.480000 GHz
#Res BW 3.0 MHz

jwss

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

sTaTus

Span 10.00 MHz
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10.5.

LIMIT

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss was entered as an offset in the power meter to allow for

direct reading of power.

10.5.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 8.868 7.71
Middle 2441 9.176 8.27
High 2480 7773 599
10.5.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 7.425 5.53
Middle 2441 7772 5.99
High 2480 6.462 443
10.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 7453 5.56
Middle 2441 7.796 6.02
High 2480 6.488 445
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10.6. 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 bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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10.6.1. BASIC DATA RATE GFSK MODULATION
GFESK Mode
GFSK] Low Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA o] e
RL | RF [s0a DC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 05:03:43 PMFeb 25,2019
#Avg Type: RMS TRACE 3456
PNO: Wide +#— Trig: FreeRun Avg|Hold: 100/100 TYPE| MAARAAAARY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.399 924 5 GHz
10 cBidiv  Ref 20,00 dBm -46.459 dBm
JLog
100
0.00
-10.0 —oimd
200
30,0
-40.0 q —
0.0 b o by ———
0.0
70.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 35.333 ms (20001 pts;
IMSG STATUS
GFSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o]
RL | RF [s00 DbC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:28:38 PM Feb 25,2019
r ‘ #Avg Type: RMS TRAGE] 1456
PNO: Fast ~—»— Trig: Free Run Avg|Hold: 100/100 TYPE| MWARAMAA
| IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.241 3 GHz
10gBiaiy__Ref 30.00 dBm -30.853 dBm
200
100
0.00
00 1057 dB|
-20.0
-30.0
[T — e By
0.0
0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[WRWODETACSC] X | Y | FUNCTION | FUNCTIONVADIH] FUNCTION VALUE B
1 N f 24017 GHz 8.941 dBm
N f 26.241 3 GHz -30.853 dBm
3
4
5 E
6
7
8
9
10 N
11 -
< 1 | 3
MSG STATUS
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GFSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA = <
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:02:14 PMFeb 25,2019
#Avg Type: RMS TRAGE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE|Mifaids
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.440 845 00 GHz
10 dBidiv  Ref 20,00 dBm 9.134 dBm
JLog
100 ‘
0.00
-10.0 A0AT dFmd
-20.0
300
-40.0 -
-60.0 it L TP
-60.0
700
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
GFSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA E=n =
RL | RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 05:30:47 PM Feb 25,2019
r ‘ #Avg Type: RMS TRAGE] 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 v
| IFGain:Low Atten: 40 dB DET|P N
Mkr2 26.194 9 GHz
10gBiaiy__Ref 30.00 dBm -30.823 dBm
200
100
0.00
0.0 1047 dBmfl
-20.0
300 .
400 e e P
500
-60.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WHWODETACSC] X | Y | FUNCTION | FUNCTIONWADIH] FUNCTION VALUE B
1 N f 2.441 4 GHz 9.002 dBm
N f 26.194 9 GHz -30.823 dBm
3
4
5 E
6
7
8
9
10 |
11 e
< T ] 3
MSG STATUS
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GFSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA = <
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:06:24 PMFeb 25,2019
#Avg Type: RMS TRAGE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE|Mifaids
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.486 720 0 GHz
10 dBidiv  Ref 20,00 dBm -46.888 dBm
JLog
100
0.00
-10.0 A0AT dFmd
-20.0
300
-40.0 4 ‘
0.0 _—
-60.0
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (20001 pts
IMSG STATUS
GFSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 05:36:56 PM Feb 25,2019
r ‘ #Avg Type: RMS TRAGE] 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 v
| IFGain:Low Atten: 40 dB DET|P N
Mkr2 26.193 6 GHz
10gBiaiy__Ref 30.00 dBm -30.087 dBm
200
100
0.00
0.0 1047 dBmfl
-20.0
300 ’
1] S— e M
500
-60.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WHWODETACSC] X | Y| FUNCTION | FUNCTIONVADIH] FUNCTION VALUE B
1 N f 2.479 8 GHz 7.534dBm
N f 26.193 6 GHz -30.087 dBm
3
4
5 E
6
7
8
9
10 |
11 e
< T ] 3
MSG STATUS
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BandEdge Emission at GFSK Hopping Mode

GFSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ol ==
RL RF [s0e bc | correc | [ SENSE:INT] | ALIGN AUTO | 05:05:33 PMFeb 25, 2018
‘ #Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MWAAAMAAY
IFGain:Low Atten: 30 dB DET|P NNNMNN
Mkr1 2.399 902 5 GHz
10dBidiv  Ref 20,00 dBm -45.470 dBm
JLog
10.0
0.00
0.0 =10 A7 dF
200
-30.0
-40.0 . —
-50.0 koo stcttoriato st bttt TN vI PR e |
£0.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
GFSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] )
RL | RF |s0Q DC | CORREC | [ sEnSE:INT] | ALIGN AUTO | 05:07:39 PMFeb 25, 2019
‘ #Avg Type: RMS TRACE 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥affns
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.484 696 5 GHz
10dBidiv  Ref 20.00 dBm -48.334 dBm
JLog
10,0
0.00
-10.0 101 A7 dlFy
200
300
-40.0
500 il i o) R ST T T
0.0
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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10.6.2. ENHANCED DATA RATE PI/4-DQPSK MODULATION

P1/4-DOPSK Mode

P1/4-DQPSK] Low Channel BandEdge
BB Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soQ DC | CORREC | | SENSE:INT| [ ALIGN AUTO | 05:10:04 PM Feb 25, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| MitAtfifit
IFGain:Low Atten: 30 dB DET|P NNMNNN
Mkr1 2.399 521 5 GHz
10 dBidiv  Ref 20.00 dBm -39.085 dBm
JLog
100
0.00
-10.0 e
20,0
30,0 o
-40.0 ‘7
0.0 W
0.0
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5333 ms (20001 pts
IMSG STATUS
P1/4-DQPSK] Low Channel Spurious
B Keysight Spectrum Analyzer - Swept SA o] e
RL | RF [s0a DC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 05:39:27 PMFeb 25,2019
r ‘ #Avg Type: RMS TRAGE] 3456
PNO: Fast +w»- Trig: FreeRun Avg|Hold: 100/100 TYPE| MWAAAAAA
| IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.189 6 GHz
10 giciv__Ref 30.00 dBm -29.574 dBm
200
100
0.00
-10.0 11 Bl dFm)
200 ’
30,0
400 —— el e L L S i
0.0
0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts’
|—-— FUNCTION VIDTH STION V.
1 N f 24017 GHz 8.119dBm
N f 26.189 6 GHz -29.574 dBm
3
4
5 E
6
7
8
9
10 N
1 5
< , | »
MSG STATUS
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P1/4-DQPSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA = <
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:09:05 PM Feb 25,2019
#Avg Type: RMS TRAGE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE|Mifaids
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.441 000 25 GHz
10 dBidiv.  Ref 20.00 dBm 8.402 dBm
JLog
100 $
0.00
-10.0 e |
-20.0
300
A0 Pl i
0.0
-60.0
700
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
P1/4-DQPSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA E=n =
RL | RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 05:41:52 PM Feb 25,2019
r ‘ #Avg Type: RMS TRAGE] 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 v
| IFGain:Low Atten: 40 dB DET|P N
Mkr2 26.340 5 GHz
10gBiaiy__Ref 30.00 dBm -30.304 dBm
200
100
0.00
0.0 A1 fi dFm|
-20.0
300 q
A0 e L P
500
-60.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
| [WHWODHTACSC] X | Y | FUNCTION | FUNCTIONVADIH] FUNCTION VALUE B
1 N f 2.440 8 GHz 8.261 dBm
N f 26.340 5 GHz -30.304 dBm
3
4
5 =
6
7
8
9
10 |
11 -
< T ] 3
MSG STATUS
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DATE: FEB 27, 2019

i Keysight Spectrum Analyzer - Swept 5A

sl

E’I/4-DQPSK] High Channel BandEdge

RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:14:00 PM Feb 25,2019

#Avg Type: RMS TRACE 3456

PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE| MR

IFGain:Low Atten: 30 dB DET|P NNNNN

Mkr1 2.483 820 0 GHz

10dBidiv Ref 20.00 dBm -48.342 dBm
JLog
100
0.00

-10.0 e |
-20.0
300

-40.0 £ty

0.0 L T .
-60.0
700

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (20001 pts

Span 10.00 MHz

IM SG STATUS

P1/4-DQPSK] High Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA

oo ]

RL | RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 05:44:07 PM Feb 25,2019
r | #Avg Type: RMS TRACE[. - 3256
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 v
| IFGain:Low Atten: 40 dB DET|P N
Mkr2 26.254 5 GHz
10 dBidly__Ref 30.00 dBm -30.332 dBm
o4
200
100
0.00
0.0 A1 fi dFm|
-20.0
-30.0
A0 e e e
-50.0
-60.0
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

m

[MKRIMODE[TRCISCLL X | v [ FUNCTION ] FUNCTIONWIDTH] FUNCTION VALUE 3
1 N f 2.479 8 GHz 6.687 dBm
N f 26.254 5 GHz -30.332 dBm
3
4
5
6
7
8
9
10
11
O (]
MSG STATUS
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FCC ID: ASLSMA205G

BandEdge Emission at PI/4-DOPSK Hopping Mode

PI/4-DQPSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ==
RL RF [s0e bc | correc | [ SENSE:INT] | ALIGN AUTO | 05:12:51 PMFeb 25,2018
‘ #Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MWAAAMAAY
IFGain:Low Atten: 30 dB DET|P NNNMNN
Mkr1 2.399 536 5 GHz
10dBrdly  Ref 20.00 dBm -38.621 dBm
JLog
10.0
0.00
-10.0 —+BE-riE
-20.0
-30.0
-40.0 ‘_
50,0 by el TN DS TR UIF| AN LT Y T
-60.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS

P1/4-DQPSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] )
RL [ RF [s0oq bpc [ correC | | SEmsE:NT] | ALIGN AUTO | 05:15:35 PM Feb 25, 2019
‘ #Avg Type: RMS TR&CE( 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥affns
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.483 552 0 GHz
10 dBidiv  Ref 20.00 dBm -48.405 dBm
JLog
10,0
0.00
0.0 —
200
300
-40.0 Phy, M,
500 el _’_ NN I Y - T
0.0
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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10.6.3. ENHANCED DATA RATE 8PSK MODULATION
8PSK Mode
8PSK] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [ )
RL | RF [soe pc | coORREC | | sENsE:INT] | ALIGN AUTO | 05:18:16 PM Feb 25, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| MitAtfifit
IFGain:Low Atten: 30 dB DET|P NNMNNN
Mkr1 2.399 543 0 GHz
10 dBidiv  Ref 20.00 dBm -38.362 dBm
JLog
100
0.00
-10.0 e
20,0
30,0
-40.0
500 v [P TP TR T
0.0
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5333 ms (20001 pts
IMSG STATUS
8PSK] Low Channel Spurious
B Keysight Spectrum Analyzer - Swept SA o] e
RL | RF [s0a DC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 05:46:27 PMFeb 25,2019
r #Avg Type: RMS TRAGE] 3456
PNO: Fast +w»- Trig: FreeRun Avg|Hold: 100/100 TYPE| MWAAAAAA
| IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.295 5 GHz
E%gBidiv Ref 30.00 dBm -30.528 dBm
200
100
0.00
-10.0 =11 57 dfim)
200
30,0 q
A0.0 — e P T R T o
0.0
0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts’
[WRRIMOCTROSC] X ] v | FUNCTON | FUNCTON WO STION V.
1 N f 24024 GHz 7.5561 dBm
N f 26.295 5 GHz -30.528 dBm
3
4
5 E
6
7
8
9
10 N
1 5
< , | »
MSG STATUS

Page 45 of 83

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4788869687-E4V1
FCC ID: ASLSMA205G

DATE: FEB 27, 2019

E3PSK] Mid Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA = <
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:17:12 PMFeb 25,2019
#Avg Type: RMS TRAGE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE|Mifaids
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.440 838 75 GHz
10 dBidiv  Ref 20,00 dBm 8.434 dBm
JLog
100 ‘
0.00
-10.0 el
-20.0
-30.0
-40.0
0.0
-60.0
70.0
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
STATUS

IMSG

8PSK] Mid Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA \il\il@_
RL | RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 05:48:42 PM Feb 25,2019
r ‘ #Avg Type: RMS TRAGE] 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 v
| IFGain:Low Atten: 40 dB DET|P N
Mkr2 26.050 0 GHz
10gBiaiy__Ref 30.00 dBm -30.361 dBm
200
100
0.00
-10.0 11 57 dFm|
-20.0
-30.0 .
400 — e L =
-50.0
-60.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

8.094 dBm

Sweep 973.3 ms (40001 pts

FUNCTION WALUE -

FUNCTION FUNCTION WIDTH

m

T ] 3

[MeRIMODE[TRCISCLL X |
1 N f 2.440 8 GHz
N f 26.050 0 GHz -30.361 dBm
3
4
5
6
7
8
9
10
11
<
MSG

STATUS
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DATE: FEB 27, 2019

PSK] High Channel BandEdge

E Keysight Spectrum Analyzer - Swept 5A

o |- P S|
RL [ RF [s0@ pc [ CORREC | [ SENSE:INT] | ALIGN AUTO | 05:21:58 PMFeb 25, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE|Mifaids
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.483 521 0 GHz
10 dBidiv  Ref 20,00 dBm -47.221 dBm
JLog
100
0.00
-10.0 o |
-20.0
-30.0
-40.0 A ’
0.0 b » TP T
-B0.0
70.0

Center 2.483500 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts

IMSG

STATUS

8PSK] High Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA \il\il@_
RL | RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 05:52:38 PM Feb 25,2019
r | #Avg Type: RMS TRACE 55
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 LRLALLL
| IFGain:Low Atten: 40 dB DET|P N |
Mkr2 26.246 5 GHz
10gBiaiy__Ref 30.00 dBm -29.894 dBm
200
100
0.00
-10.0 11 57 dFm|
-20.0
-30.0
400 W g s i
-50.0
-60.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts

FUNCTION WALUE

FUNCTION FUNCTION WIDTH

m

T ] 3

[MeRIMODE[TRCISCLL X |
1 N f 2.479 8 GHz 7.052 dBm
N f 26.246 5 GHz -29.894 dBm
3
4
5
6
7
8
9
10
11
<
MSG

STATUS
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BandEdge Emission at 8PSK Hopping Mode

8PSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ol ==
RL RF [s0e bc | correc | [ SENSE:INT] | ALIGN AUTO | 05:20:30 PMFeb 25, 2018
‘ #Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MWAAAMAAY
IFGain:Low Atten: 30 dB DET|P NNNMNN
Mkr1 2.399 553 0 GHz
10dBidiv  Ref 20,00 dBm -38.549 dBm
JLog
10.0
0.00
-0 e
200
-30.0 F—
-40.0 ‘
500 T Bl L TRLL
£0.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
8PSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] )
RL | RF |s0Q DC | CORREC | [ sEnSE:INT] | ALIGN AUTO | 05:23:41 PMFeb 25, 2019
‘ #Avg Type: RMS TRACE 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥affns
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.483 992 5 GHz
10 dBidiv  Ref 20.00 dBm -47.911 dBm
JLog
10,0
0.00
0.0 —
200
300
-40.0
500 AR TIF| LY R LYRRE P [ N M TR VRN ]| U9 NEMNUT TIPS NI PN SOl PEN W P
0.0
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and 815.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uVv/m) Measurement Distance (m)

0.009 — 0.490 2400/ F (kHz) 300
0.490 — 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. 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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements.(Pre-scans to detect harmonic and spurious emissions,
the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 30 KHz for peak
measurements.)

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 3 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.002879S = 347Hz.

The minimum VBW was 347Hz, but test receiver(ESU40) couldn’t set value 347Hz. Due to this
reason, testing VBW was set to 500Hz(Worst cases).

The spectrum from 1GHz to 26 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

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.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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11.1. TRANSMITTER ABOVE 1 GHz

11.1.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

<UL SUWON Lob Chamber 26 Feb 2812 B85:16:33
Restricted Bandedge

Project Number:4788869687
Cl ient : Samsung

ConfigiEUT / AC Adapter / Ecrphone
Mode:BT_GFSK_BE_H_2482

195 Tested by:47989

CdBuU/m) Horizontel

U SO SOV SRS ettt PP e Wé % e ”N (VR
3 =
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (BHz) RBU/UBU Ref/Attn  Det/Avg Mode Sweep Pis  #Swps/Mode  Position Range (GHz) RBU/UBU Ref/Bttn  Det/Avg Made Sweep Pts  #Swps/Mode Fosition
1:2.31-2.415 1M(-6dB) /34 1n2/s PEAK/LogPur-Uideo  Auto eea| MAXH 218 degs 384 -4 31-2.415 1MC-68)/500 12 AK/Va It Avg 045s/RBU 8061 1/WRIT 210 degs 304 cn
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 43.24 Pk 317 25.5 49.44 - - 74 -24.56 210 304 H
2 *2.337 46.03 Pk 315 25.7 51.83 - - 74 2217 210 304 H
3 *2.39 3243 VALT 317 255 38.63 54 -15.37 - - 210 304 H
4 *2.387 33.11 VALT 317 255 39.31 54 -14.69 - - 210 304 H

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

12:UL SUWON Lab Chamber 26 Feb 2812 85:27:19
Restricted Bandedge
= Project Number: 4788863687
1 Cl ient : Samsung
Config:EUT / AC Adopter / Earphone
Mode:BT_GFSK_BE U 2482
195 Tested by:47989
gﬁ
— |
i o |
? \
8
] |
2 |
~ |
3 s |
2 6
3 f
|
55 Average Limit (dBuU¥m> il \*
AN M sl ;”:E?“ A R J“.‘ i mJ WMW
45
4
-3
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (G REU/UEU Ref/fittn  Det/fvg flodk Soep Pie  #oups/Mode Position Range (612 REU/G Ref/fttn  Det/fvg Hade Swer Pto Foupe/Mode Position
if o) KL gParlideo At 194 deg
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 43.67 Pk 317 -25.5 49.87 - - 74 -24.13 194 147 A
2 *2.357 45.78 Pk 31.6 -25.7 51.68 - - 74 -22.32 194 147 A
3 *2.39 32.2 VA1T 31.7 -25.5 38.4 54 -15.6 - - 194 147 A
4 *2.387 3291 VAIT 317 -25.5 39.11 54 -14.89 - - 194 147 A

* - 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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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 26 Feb 2819 85:83:37
Restricted Bandedge
= Project Number:4788869687
N Client:Samsung
Config:EUT / AC Adapter / Earphone
Mode:BT_GFSK_BE_H_2480
105 Tested by:47989
9:
T
t 85
[
N |
‘D‘ = { \
£ 7 (
|
E \
S s \\
3 |
@
T
- ‘ Average Limit CdBLU/m)
5: I, | -
WMWMWM‘ ‘k e " ot | n AT AR P TTITN I PY A A HJ\FMM
f
a5 \
34
st anaaal e U YUYV NS SN S SO S SO 0
SC
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Rangs (62) B/ VB Ref/fttn  Det/Avg Hode Sueep Pis  Foups/fode FPosition Range (6H2) REW/UBH Ref/Attn  Det/Avg Made Sweep Pts #upsifiods Position
1:2.46-2.563  IMC6B)/M 11275 PEAK/LogPar-Video Auto Bl HH 29 dege 359 | 2:2.46-2.563  IMC-6BI/S0B 1125 PERK/Ualt fg B045e/REU 8081 I/RIT 203 dege 359 on
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[d8] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 44.39 Pk 319 -25.3 50.99 - - 74 -23.01 209 359 H
2 *2.485 46.17 Pk 319 -25.3 52.77 - - 74 -21.23 209 359 H
3 *2.484 32.92 VA1T 319 -25.3 39.52 54 -14.48 - - 209 359 H
4 *2.485 33.19 VA1T 319 -25.3 39.79 54 -14.21 - - 209 359 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: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 26 Feb 2812 84:53:13
Restricted Bandedge
= Project Number: 4788863687
1 Cl ient : Samsung
Config:EUT / AC Adopter / Earphone
Mode:BT_GFSK_BE_U_ 2488
195 Tested by:47989
[
95 i
[
1§
i oes
>
8
0
> 75
G
~
3 5
2 6
- |
55 J} ‘l{l Average Limit (dBuU/m)
bl ah wu dulonad bl g b | . alblaadit by " i
oshantlosmiigunitisat O EWWMMMMWMMMM‘ drpeiristi bl tidin psscaaniins
45 : i
? 3 % 4
o ; o
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Rongs (GH2) REU/UBH Ref/Attn  Det/Avg Hode Swep Pls  Fops/fode FPosition Rangs (6H2) REW/UBH Ref/Attn  Det/Avg Made Sweep Pts #upsifiods Position
3 INC-6dB) K/ 2gParUideo ; 272 deg

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 3117_00168717 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 42.28 Pk 319 -25.3 48.88 - - 74 -25.12 272 391 A
2 2.532 45.8 Pk 32 -25.1 52.7 - - 74 -21.3 272 391 A
3 *2.484 32.93 VA1T 319 -25.3 39.53 54 -14.47 - 272 391 A
4 2.558 32.88 VA1T 32 -25.1 39.78 54 -14.22 - - 272 391 A

* - 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: 4788869687-E4V1
FCC ID: ASLSMA205G

DATE: FEB 27, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

11@UL SUWON Lab Chamber 1 25 Feb 28189 21:39:51
Rodioted Emissions 3-Meters
Pro ject Number:4788869687
180 Client: Samsung
Config:EUT / AC Adopter / Earphone
Mode :BT_GFSK_HARM_2482
90 Tested by: 47989
86
T
t 70
o
N
]
2 68
. Avg Limit (dBuU/m)
5
~
> 58 [a:
2 3
< o
g WW
40 T i | 1 i W ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
e e '
AT
Lo "
38
268
1 18 18
Frequency (GHz)
Range (GH2) REU/BH Ref/Attn  Dei/Avg flode Sueep Pte  #oups/Mods Position | Renge (B2 REW/UBU Ref/Atin  Dot/fAvg Node Sucep Pts  Foups/Mods FPosition
1:1-3 IHG-68)/38  112/10  PERK/LogPur-Video BBneec(huto) GBBI  MAKH B-368degs| 3:3-18 1M(-6d8)/30k  87/8 PEAK/LoPur-Video  5B8nsec(duto) 16k MAXH 8-360degs 15|
x UL SUWON Lok Chamber 1 25 Feb 2818 21:39:51
Rodioated Emissions 3-Meters
Pro ject Number:4788869687
188 Client: Samsung
Config:EUT / AC Adopter / Earphone
Mode :BT_GFSK_HARM_ 2482
95 Tested by: 47989
80
5 78
5
C
0
> 68
= Avg Limit (dBuU/m)
3 6
2 56 &
T
a
QB > Q.
o
368
28
1 18 18
Frequency (GHz)
Range () REU/UB Ref/Attn  Det/Avg Mode Susep Pts #Sups/Mode Position | Ronge (B2 RBW/UB Ref/Atin  Det/fvg Mode Sucep Pte  foups/fode FPosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 * 4,804 34.52 PK 34.2 -31.4 0 37.32 - - 74 -36.68 0-360 250 H
3 7.206 37.36 PK 35.8 -27.9 0 45.26 - - 74 -28.74 0-360 150 H
S *12.011 34.81 PK 39 -22.2 0 51.61 - - 74 -22.39 0-360 250 H
2 * 4,804 34.43 PK 34.2 -31.4 0 37.23 - - 74 -36.77 0-360 250 \
4 7.205 33.4 PK 35.8 -27.9 0 413 - - 74 -32.7 0-360 250 \
6 *12.009 32.83 PK 39 -22.2 0 49.63 - - 74 -24.37 0-360 250 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.804 42.3 PKFH 34.2 -31.4 0 45.1 - - 74 -28.9 136 261 H
*4.804 32.85 VAIT 34.2 -31.4 1.15 36.8 54 -17.2 - - 136 261 H
*4.809 40.5 PKFH 34.2 -31.4 0 43.3 - - 74 -30.7 196 210 \
*4.804 31.48 VA1T 34.2 -31.4 1.15 35.43 54 -18.57 - - 196 210 \2
7.207 43.54 PKFH 35.8 -27.9 0 51.44 - - 74 -22.56 167 108 H
7.206 39.06 PKFH 35.8 -27.9 0 46.96 - - 74 -27.04 130 114 \
*12.01 39.82 PKFH 39 -22.2 0 56.62 - - 74 -17.38 275 100 H
*12.01 31.1 VA1T 39 -22.2 1.15 49.05 54 -4.95 - - 275 100 H
*12.01 42.19 PKFH 39 -22.2 0 58.99 - - 74 -15.01 175 111 \2
*12.01 33.58 VAIT 39 -22.2 1.15 51.53 54 -2.47 - - 175 111 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788869687-E4V1
FCC ID: ASLSMA205G

DATE: FEB 27, 2019

MID CHANNEL HORIZONTAL

| 1@\JL SUWON Lab Chamber 1 25 Feb 2818 22:42:29
Rodiated Emissions 3-Meters
Pro ject Number:4788869687
100 Client : Samsung
Config:EUT / AC Adapter / Earphons
Mode :BT_GFSK_HARM_2441
9@ Tested by:47389
86
T
t 70
o
N
6
2 68
— Avg Limit (dBuU/m) =
E &
3 56
3
E ) WM
S Lo
agl ) . ; ey
ki "
Lok bbb s M
36
28
1 [z 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Attn  Det/Avg Mode Sucep Pts  ¥5ups/Mode Position | Ronge (62 REW/ VB Ref/Atin  Det/fvg Mode Sucep Pts  #oups/Mode Position
13 HG-68)/38  112/10  PERK/LogPur-Video BBneec(huto) GBBI  MAXH B-368degs| 3:3-18 1M(-6d8)/30k  87/8 PEAK/LogPur-Video  5B8nsec(duto) 16k MAXH 8-360degs 25|
18LlL SUWON Lab Chamber 1 25 Feb 2818 22:42:29
Rodioted Emissions 3-Meters
Pro ject Number:4788869687
180 Client: Samsun
Config EUT / AC Adapter / Earphone
Mode:BT_GFSK_HARM_ 2441
90 Tested by: 47989
86
3 70
5
C
0
> 68
2 Avg Limit (dBUU/m)
3 <
2 56
<
4
48 Q
2
s}
38
28
1 18 18
Frequency (GHz)
Range (GH2) REU/BU Ref/Attn  Dei/Avg flode Susep Pte  ¥oups/ods Position | Rango (G2 REW/UBU Ref/Attn  Det/fvg Mode Susep Pta  foups/fode Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.881 33.55 PK 34.2 -31.5 0 36.25 - - 74 -37.75 0-360 150 H
3 *7.323 37.34 PK 35.8 -27.3 0 45.84 - - 74 -28.16 0-360 250 H
S *12.206 36.27 PK 39 -22.4 0 52.87 - - 74 -21.13 0-360 250 H
2 *4.881 32.34 PK 34.2 -31.5 0 35.04 - - 74 -38.96 0-360 250 \
4 *7.323 327 PK 35.8 -27.3 0 41.2 - - 74 -32.8 0-360 150 \
6 *12.205 33.9 PK 39 -22.4 0 50.5 - - 74 -23.5 0-360 250 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*7.323 43.79 PKFH 35.8 -27.3 0 52.29 - - 74 -21.71 167 105 H
*7.323 37.6 VAIT 35.8 -27.3 1.15 47.25 54 -6.75 - 167 105 H
*7.323 38.39 PKFH 35.8 -27.3 0 46.89 - - 74 -27.11 112 388 \
*7.323 29.52 VA1T 35.8 -27.3 1.15 39.17 54 -14.83 - - 112 388 \2
*12.205 42.77 PKFH 39 -22.4 0 59.37 - - 74 -14.63 167 272 H
*12.205 34.25 VAIT 39 -22.4 1.15 52 54 -2 - - 167 272 H
*12.205 43.02 PKFH 39 -22.4 0 59.62 - - 74 -14.38 128 100 \
*12.205 35.08 VA1T 39 -22.4 1.15 52.83 54 -1.17 - - 128 100 \2

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788869687-E4V1
FCC ID: ASLSMA205G

DATE: FEB 27, 2019

HIGH CHANNEL HORIZONTAL

| 1@UL SUWON Lab Chamber 1 26 Feb 2818 BB:23:19
Rodiated Emissions 3-Meters
Pro ject Number:4788869687
100 Client : Samsung
Config:EUT / AC Adapter / Earphons
Mode :BT_GFSK_HARM_2488
9@ Tested by:47389
86
T
t 70
o
N
6
2 68
. Avg Limit (dBuU/m) 5
N o
3 56
@
S il 3
i o L
408 e i i
e 1 o
m
- PPN ¥
36
28
1 8 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Attn  Det/Avg Mode Sucep Pts  ¥5ups/Mode Position | Ronge (62 REW/ VB Ref/Atin  Det/fvg Mode Sucep Pts  #oups/Mode Position
13 HG-68)/38  112/10  PERK/LogPur-Video BBneec(huto) GBBI  MAXH B-368degs| 3:3-18 1M(-6d8)/30k  87/8 PEAK/LogPur-Video  5B8nsec(duto) 16k MAXH 8-360degs 15
18UL SUWON Lab Chamber 1 26 Feb 28189 Be:23:19
Rodioted Emissions 3-Meters
Pro ject Number:4788869687
180 Client: Samsun
Config EUT / AC Adapter / Earphone
Mode:BT_GFSK_HARM_2488
90 Tested by: 47989
86
3 70
5
C
0
> 68
2 fvg Limit (dBuU/m) .
> o
2 56
<
4@ 4
[
38
28
1 18 18
Frequency (GHz)
Range (GH2) REU/BU Ref/Attn  Det/Avg Mode Susep Pts  #5ups/Mode Position | Ronge (BHD) REW/VB Ref/Attn  Det/fvg Mode Susep Pta  foups/fode Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.96 33.38 PK 34.2 -31.4 0 36.18 - - 74 -37.82 0-360 250 H
3 *7.441 32.59 PK 35.8 -27 0 41.39 - - 74 -32.61 0-360 150 H
S *12.401 36.01 PK 38.8 -21 0 53.81 - - 74 -20.19 0-360 250 H
2 * 4,959 33.86 PK 34.2 -31.4 0 36.66 - - 74 -37.34 0-360 150 \
4 *7.44 30.56 PK 35.8 -27 0 39.36 - - 74 -34.64 0-360 250 \
6 *12.4 34.53 PK 38.9 -21 0 52.43 - - 74 -21.57 0-360 250 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (d8) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.96 40.39 PKFH 34.2 -31.4 0 43.19 - - 74 -30.81 127 121 H
*4.96 31.69 VAIT 34.2 -31.4 1.15 35.64 54 -18.36 - 127 121 H
*4.96 40.88 PKFH 34.2 -31.4 0 43.68 - - 74 -30.32 186 120 \
*4.96 31.46 VALT 34.2 -31.4 1.15 35.41 54 -18.59 - - 186 120 v
*7.437 36.27 PKFH 35.8 -27 0 45.07 - - 74 -28.93 6 152 H
*7.446 24.92 VAIT 35.8 -27.1 1.15 34.77 54 -19.23 - - 6 152 H
*7.439 37.03 PKFH 35.8 -27 0 45.83 - - 74 -28.17 116 359 \
*7.44 27.06 VALT 35.8 -27 1.15 37.01 54 -16.99 - - 116 359 v
*12.4 42.44 PKFH 38.9 -21 0 60.34 - - 74 -13.66 176 100 H
*12.4 34.28 VAIT 38.8 -21 1.15 53.23 54 =77 - - 176 100 H
*12.401 43.22 PKFH 38.8 -21 0 61.02 - - 74 -12.98 130 105 \
*12.4 34.73 VALT 38.8 -21 1.15 53.68 54 -32 - - 130 105 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

11.1.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 26 Feb 2818 04:03:27
Restricted Bandedge
= Project Number:4788869687
ient : Samsun
N Client:S g
Config:EUT / AC Adapter / Earphone
Mode:BT_8PSK_BE_H_24@2
105 Tested by:47989
A
95 [
3 \
t 85
0
c \
] 5
2 7
e
3 65
3
o
T
55 Average Limit (dBulUym>
45
a
| RES— A g At WS
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Rongs (6Hz) REU/VEN Ref/fttn  Det/Avg Hode Sueep Pls  Foups/fode FPosition Range (6Hz) REU/UBl Ref/Attn  Det/Avg Nade Sweep Pts #ups/fode Position
1:2312.415  MMC6B/M 1125 PEAK/LogPur-Video Bmsec(Putod 8301 MAXH 208 degs 386 | 2:2.31-2.415  IMC-6B)/SEE  112/5  PEAK/Ualt fvg Bad57e/FEU 8001 1/RIT 210 degs 306 cn
Marker Frequency Meter Det 311700168717 Todslds] DC Corr (dB) Corrected Average Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Margin Azimoth Height Polarity
(GHa) Reading Reading (d8) (@8) (Degs) (em)
(dBuv) (dBu/m)
1 *2.39 42.51 Pk 31.7 -25.5 0 48.71 - - 74 -25.29 210 306 H
2 *2.341 45.95 Pk 315 -25.7 0 51.75 - - 74 -22.25 210 306 H
3 2.39 32.69 VAIT 31.7 -25.5 1.15 40.04 54 -13.96 - - 210 306 H
4 *2.386 32.84 VALT 317 -25.5 115 40.19 54 -13.81 - - 210 306 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: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

VERTICAL PEAK AND AVERAGE PLOT

1ZKUL SUWON Lab Chamber 26 Feb 2812 B84:14:48
Restricted Bandedge
= Project Number:4788869687
1 Client:Samsun
Config:EUT / AC Adapter / Earphone
Mode:BT_8PSK_BE_U_ 2482
185 Tested by:47989
g5
|
|
- |
5§ 85 |
: \
: |
> 75 |
£
3 {
3 65 |
3
55 Average Limit (dBuU¥m) j
1
o e RS ITW NI, SRR TIN
45
4 3
= o
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (6H2) REL/UBl] Ref/Attn  Det/Avg Mode Sucsp Pis  oups/fode Position Range (6Hz) REW/ VBl Ref/Bttn  Det/fvg Mode Sueep Ptz H5ups/Mode  Position
31-2.41¢ 1H(-648) AK/LogPar-Video  Auto ] 195 degs
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[dB] Corrected ‘Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 44.08 Pk 317 -25.5 50.28 - - 74 -23.72 195 147 v
2 *2.318 46.07 Pk 315 -25.7 51.87 - - 74 -22.13 195 147 v
3 *2.39 32.29 VAIT 31.7 -25.5 38.49 54 -15.51 - 195 147 A
4 *2.378 33.06 VAIT 31.6 -25.6 39.06 54 -14.94 - - 195 147 A

* - 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: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 26 Feb 2818 84:25:083

Restricted Bandedge
= Project Number:4788869687

N Client:Samsung
Config:EUT / AC Adopter / Earphone
Mode:BT_8PSK_BE_H_2488

195 Tested by:47989

95 i

K I
. Ii

65

|
55 | | Average Limit C(dBuU/m)

CdBul/m) Hor izontel

WMMM

. A
’ Al TR |
ber et sl N E ot o b enirsonnc A A WA el e P 5 5 A N AN Nt P AN
3 =
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (BHz) RBU/UBL Ref/Attn Det/ﬁvg Mode Sweep Pis tSups/Mude Position Runge (GHz) RBW/UBL Ref/fttn DeL/Avg Mode S-.eep Pts ﬂﬁw’x/MDde Position
1:2.46-2.563 1M(-6dB) /34 112/5 PEAK/Lungr—Uideu futo 8aa| MAXH 209 degs 368 2:2.46-2.563 1MC-68) /500 n2/s PERK/Valt Avg 8945s/REU 8881 1/WRIT 209 degs 368 cm
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 43.46 Pk 319 -25.3 50.06 - - 74 -23.94 209 360 H
2 *2.484 56.58 Pk 31.9 -25.3 63.18 - - 74 -10.82 209 360 H
3 *2.484 33.55 VAL1T 31.9 -25.3 40.15 54 -13.85 - - 209 360 H
4 *2.484 33.71 VALT 319 -25.3 40.31 54 -13.69 - - 209 360 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: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

VERTICAL PEAK AND AVERAGE PLOT

~UL SUWON Lob Chamber 26 Feb 2812 B84:40:30
Restricted Bandedge

Project Number:4788869687
15

Cl ient : Samsun:
ConfigiEUT / AC Adapter / Ecrphone
Mode:BT_8PSK_BE_U_248@
195 Tested by:47989

3 S SRR B S

75

65 | .
55 l

CdBul/m) Uertical

= Limit CdBul/m)

]
AR A ..\'.MJ ot ol b WA b A P IPYTORN PR PRMT L A0 EP YT PR DT “_,;A‘“.
45 g
5]
35
2.46 18.3MH=z/ 2.563

Frequency (GHz)

Range (6Hz) RBLL/UBL Ref/Attn Det/Avg Mode Sweep. Pis  #5wps/Mode Position Range (GHz) RBW/ VBl Ref/fttn  Det/fAvg Mode Sueep Pts  4Sups/Mode Position
3 1M(-6dB) AK/LogPur-Video y | 2 o

Trace Markers

Marker Frequency Meter Det 3117_00168717 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 44.62 Pk 319 -25.3 51.22 - - 74 -22.78 272 390 v
2 *2.484 56.69 Pk 319 -25.3 63.29 - - 74 -10.71 272 390 v
3 *2.484 32.49 VA1T 319 -25.3 39.09 54 -14.91 - 272 390 A
4 *2.484 34.04 VA1T 319 -25.3 40.64 54 -13.36 - - 272 390 A

* - 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: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

@UL SUWON Lab Chamber 1 26 Feb 2819 43:88:a9

Rodiated Emissions 3-Meters

Project Number:4788869687

100 Client : Samsung

Config:EUT / AC Adapter / Earphone
Mode :BT_8PSK_HARM_2482

9. Tested by:47389

80

78

60

Avg Limit (dBuU/m)

508 5

(dBulU/m) Horizontal

E

L kR
o

30

20

1 1 18
Frequency (GHz)

Ref/ftin  Det/fug Mode »

Range (GHz) REW/UBW Ref/Attn  Det/fvg Mode Ronge (GHz) REL/ VBl g Sucep P
= ¥ 1M (-6dB) /38K g7/8 PEAK/LogPur-Video  58@msec(Auta) 16k

9 Sucep Pte #5ups/Mode Position te toups/fiode P
153 MC-6dB)/3B 11218 PEAK/LogPur—Video  BBnsecCfuto) 6BBI  MAKH B-368degs| 3:3-18 W

ositian
XH B-360degs 25|

LOW CHANNEL VERTICAL

@UL SUWON Lab Chamber 1 26 Feb 2818 B3:86:89
Rodioted Emissions 3-Meters

Project Nunber:4788863687

180 Client: Samsung

Config:EUT / AC Adapter / Ecrphone
Mode :BT_8PSK_HARM_2482

9p Tested by:47389

60

Avg Limit (dBuU/m)

50

(dBulU/m) Uertical

o

48 . 4

30

20

f i 8
Frequency (GHz)

Range (GHz) [E Ref/Attn  Det/Avg Made Sucep Pte #sups/Mode Position | Renge (BHz) RBU/ VBl Ref/Attn  Det/Avg Made Sucep Pte  foups/lfode Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 * 4,804 33.73 PK 34.2 -31.4 0 36.53 - - 74 -37.47 0-360 250 H
3 7.206 35.1 PK 35.8 -27.9 0 43 - - 74 -31 0-360 150 H
S *12.01 30.72 PK 39 -22.2 0 47.52 - - 74 -26.48 0-360 250 H
2 *4.801 32.74 PK 34.2 -31.4 0 35.54 - - 74 -38.46 0-360 150 \
4 7.205 30.7 PK 35.8 -27.9 0 38.6 - - 74 -35.4 0-360 150 \
6 *12.011 29.01 PK 39 -22.2 0 45.81 - - 74 -28.19 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity

(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)

(dBuv) (dBuv/m)

7.206 42.43 PKFH 35.8 -27.9 0 50.33 - - 74 -23.67 169 127 H

7.206 39.29 PKFH 35.8 -27.9 0 47.19 - - 74 -26.81 145 294 \
*12.011 39.91 PKFH 39 -22.2 0 56.71 - - 74 -17.29 275 108 H
*12.01 2791 VA1T 39 -22.2 1.15 45.86 54 -8.14 - - 275 108 H
*12.01 41.23 PKFH 39 -22.2 0 58.03 - - 74 -15.97 172 125 \2
*12.01 29.44 VAIT 39 -22.2 1.15 47.39 54 -6.61 - - 172 125 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788869687-E4V1
FCC ID: ASLSMA205G

DATE: FEB 27, 2019

MID CHANNEL HORIZONTAL

| 1@UL SUWON Lab Chamber 1 26 Feb 2818 @2:89:19
Rodiated Emissions 3-Meters
Pro ject Number:4788869687
100 Client : Samsung
Config:EUT / AC Adapter / Earphons
Mode :BT_8PSK_HARM_2441
9@ Tested by:47389
86
T
t 70
o
N
6
2 68
— Avg Limit (dBuU/m)
£
~
1=
E 50
: 3
1 I o e il
lL‘L“‘J.M‘?“‘ 8
36
28
1 8 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Attn  Det/Avg Mode Sucep Pts  ¥5ups/Mode Position | Ronge (62 REW/ VB Ref/Atin  Det/fvg Mode Sucep Pts  #oups/Mode Position
13 HG-68)/38  112/10  PERK/LogPur-Video BBneec(huto) GBBI  MAXH B-368degs| 3:3-18 1M(-6d8)/30k  87/8 PEAK/LogPur-Video  5B8nsec(duto) 16k MAXH 8-360degs 25|
! 1@UL SUWON Lab Chamber 1 26 Feb 2818 82:89:19
Rodioted Emissions 3-Meters
Pro ject Number:4788869687
100 Client : Samsung
Config:EUT / AC Adapter / Earphons
Mode :BT_8PSK_HARM_2441
9@ Tested by: 47389
80
8 7.
5
C
b}
> 68
i~ Avg Limit (dBuU/m)
~
>
2 56 S)
° o
4
408
5 &)
I}
36
28
1 iz 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Attn  Det/Avg Mode Sucep Pts  ¥5ups/Mode Position | Ronge (B2 RBW/UB Ref/Atin  Det/fvg Mode Sucep Pte  foups/fode Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.881 34.17 PK 34.2 -31.5 0 36.87 - - 74 -37.13 0-360 250 H
3 *7.323 35.14 PK 35.8 -27.3 0 43.64 - - 74 -30.36 0-360 150 H
S *12.205 31.33 PK 39 -22.4 0 47.93 - - 74 -26.07 0-360 250 H
2 *4.881 33.3 PK 34.2 -31.5 0 36 - - 74 -38 0-360 150 \
4 *7.323 31.19 PK 35.8 -27.3 0 39.69 - - 74 -34.31 0-360 150 \
6 *12.206 29.93 PK 39 -22.4 0 46.53 - - 74 -27.47 0-360 250 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*7.324 42.35 PKFH 35.8 -27.3 0 50.85 - - 74 -23.15 165 121 H
*7.323 34.6 VAIT 35.8 -27.3 1.15 44.25 54 -9.75 - - 165 121 H
*7.323 40.7 PKFH 35.8 -27.3 0 49.2 - - 74 -24.8 131 117 \
*7.323 29.19 VA1T 35.8 -27.3 1.15 38.84 54 -15.16 - - 131 117 \2
*12.205 41.65 PKFH 39 -22.4 0 58.25 - - 74 -15.75 177 263 H
*12.205 29.71 VAIT 39 -22.4 1.15 47.46 54 -6.54 - - 177 263 H
*12.205 41.22 PKFH 39 -22.4 0 57.82 - - 74 -16.18 129 115 \
*12.205 29.89 VA1T 39 -22.4 1.15 47.64 54 -6.36 - - 129 115 \2

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788869687-E4V1
FCC ID: ASLSMA205G

DATE: FEB 27, 2019

HIGH CHANNEL HORIZONTAL

11@UL SUWON Lab Chamber 1 26 Feb 2818 at:21:51
Rodiated Emissions 3-Meters
Pro ject Number:4788869687
100 Client : Samsung
Config:EUT / AC Adapter / Earphons
Mode :BT_8PSK_HARM_2480
9@ Tested by:47389
86
T
t 70
o
N
6
2 68
— Avg Limit (dBuU/m)
N 5
3 56
%
S " 3
4B i IIM i 3. yp
AAaiad "
A W
bt
36
28
1 8 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Attn  Det/Avg Mode Sucep Pts  ¥5ups/Mode Position | Ronge (62 REW/ VB Ref/Atin  Det/fvg Mode Sucep Pts  #oups/Mode Position
13 HG-68)/38  112/10  PERK/LogPur-Video BBneec(huto) GBBI  MAXH B-368degs| 3:3-18 1M(-6d8)/30k  87/8 PEAK/LogPur-Video  5B8nsec(duto) 16k MAXH 8-360degs 15
11@LIL SUWON Lab Chamber 1 26 Feb 2818 at:21:51
Rodioted Emissions 3-Meters
Pro ject Number:4788869687
100 Client : Samsung
Config:EUT / AC Adapter / Earphons
Mode :BT_8PSK_HARM_ 2488
9@ Tested by: 47389
80
8 7.
5
C
b}
> 68
i~ Avg Limit (dBuU/m)
~
>
c
z 5P g
K
4B 4
2
o
36
28
1 iz 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Attn  Det/Avg Mode Sucep Pts  ¥5ups/Mode Position | Ronge (B2 RBW/UB Ref/Atin  Det/fvg Mode Sucep Pte  foups/fode Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 * 4,956 33.31 PK 34.2 -31.4 0 36.11 - - 74 -37.89 0-360 250 H
3 *7.441 32.08 PK 35.8 -27 0 40.88 - - 74 -33.12 0-360 150 H
S *12.4 32.33 PK 38.9 -21 0 50.23 - - 74 -23.77 0-360 250 H
2 *4.96 32.2 PK 34.2 -31.4 0 35 - - 74 -39 0-360 250 \
4 *7.441 30.1 PK 35.8 -27 0 389 - - 74 -35.1 0-360 250 \
6 *12.401 30.73 PK 38.8 -21 0 48.53 - - 74 -25.47 0-360 150 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*7.44 39.98 PKFH 35.8 -27 0 48.78 - - 74 -25.22 165 119 H
*7.44 30.97 VAIT 35.8 -27 1.15 40.92 54 -13.08 - 165 119 H
*7.441 36.89 PKFH 35.8 -27 0 45.69 - - 74 -28.31 253 357 \
*7.44 25.59 VA1T 35.8 -27 1.15 35.54 54 -18.46 - - 253 357 \2
*124 41.71 PKFH 389 -21 0 59.61 - - 74 -14.39 180 100 H
*12.4 31.09 VAIT 389 -21 1.15 50.14 54 -3.86 - - 180 100 H
*12.4 41.35 PKFH 389 -21 0 59.25 - - 74 -14.75 129 123 \
*124 30.71 VA1T 389 -21 1.15 49.76 54 -4.24 - 129 123 \2

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

11.2. WORST-CASE BELOW 1 GHz

GESK SPURIOUS EMISSIONS 30 TO 1000 MHz

HORIZONTAL PLOT

gl:LIL SUWON Lab Chamber 1 25 Feb 2818 21:82:38
Radiated Emissions - 3 Meters
= Pro ject Number :4788869687
8 Client:Samsung
Config:EUT / AC Adapter / Earphone
Mode :Be low_1G_BT
75 Tested by:47989
65
l
t 55
o
N
I
5] 4|: I
T EPR- T T CaB U Y [ f
&
B =
3 3
@
S
25 i
1 =
=
368 188 18688
Frequency (MHz)
Range (M) REI/UB Ref/Attn  Det/Avg Mode Susep Pts  #Sups/ode Position | Ronge (M) REW/UE Ref/Rtin  Det/fvg Mode Sucep Pts  #oups/fode Position
1:36-1800 128k (-68) /300K 107/20  PEAK/LogPur-Video  165msec(futo) 1Bk NAXH 0-368degs
gl:LlL SUWON Lab Chamber 1 25 Feb 2818 21:82:38
Radiated Emissions - 3 Meters
= Pro ject Number 4788869687
8 Client: Samsung
Config:EUT / AC Adopter / Earphone
Mode :Below 16 BT
75 Tested by:47989
65
3 55
; ’—
C
0
> 4: I
OPR W T CBUU Y I
&
~
)j =
g 7 4 6
S a i 5
250 [ ) q\ (M‘* Cf ]
i AR ‘ : N T ”M
Aoy, ! \ A Ww'
i " LT
1 =
=
36 186 186868
Frequency (MHz)
Range Q) RE/UB Ref/Attn  Det/Avg Mode Susep Pts  #Sups/Mode Position | Ronge (M) REW/VE Ref/Attn  Det/fvg Mode Susep Pts  ups/fode Position
2:30-1608 20k(-5d6)/300K 187/28  PEK/LooPur Bnsec(huto) 1Bk MAXH 8-36Adegs
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163_750 Below_1G[dB] DC Corr (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 41.252 43.46 Pk 19 -30.7 0 31.76 40 -8.24 0-360 400 H
2 95.572 46.75 Pk 17.4 -29.7 0 34.45 43.52 -9.07 0-360 300 H
3 141.453 46.95 Pk 14.1 -29.2 0 31.85 43.52 -11.67 0-360 200 H
4 31.649 44.64 Pk 15.7 -30.9 0 29.44 40 -10.56 0-360 100 "
5 62.98 40.68 Pk 17.9 -30.3 0 28.28 40 -11.72 0-360 100 "
6 173.269 43.26 Pk 15 -28.8 0 29.46 43.52 -14.06 0-360 100 \

Pk - Peak detector
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

12. 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 to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

RESULTS

WORST EMISSIONS

LINE 1 PLOT
| gl SUMON Lab AC Shield Room 25 Feb 2819 28:41:088
. S
E[')A?T;EG?E}SZESZS%EF / Ecrphane
. i E
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% egl 3 a7 P bR &0
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det ENV216_10183 CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading 6_With ex- Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuVv) cord_L1 (dB(uVolts)) Qp AV

1 153 48.91 Pk 9.8 1 58.81 65.84 -7.03 - -
2 153 33.18 Av 9.8 1 43.08 - - 55.84 -12.76

3 222 46.56 Pk 9.8 2 56.56 62.74 -6.18 - -
4 .228 28.24 Av 9.8 2 38.24 - - 52.52 -14.28

5 3 39.95 Pk 9.8 2 49.95 60.24 -10.29 - -
6 .297 19.78 Av 9.8 2 29.78 - - 50.33 -20.55

7 4.926 39.43 Pk 9.8 3 49.53 56 -6.47 - -
8 4.926 26.45 Av 9.8 3 36.55 - - 46 -9.45

9 9.933 36.76 Pk 10 A 47.16 60 -12.84 - -
10 9.912 23.08 Av 10 4 33.48 - - 50 -16.52

11 13.206 39.23 Pk 10.1 4 49.73 60 -10.27 - -
12 13.215 23.44 Av 10.1 4 33.94 - - 50 -16.06

Pk - Peak detector
Av - Average detection
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REPORT NO: 4788869687-E4V1 DATE: FEB 27, 2019
FCC ID: ASLSMA205G

LINE 2 PLOT
188UL SUWON Lab AC Shield Room 25 Feb 2018 28:41:08
Conducted RFI Uoltage
98 €1 ane Nome ‘Samacng.
Config:EUT / AC Adapter / Earphone
Mode:AC_Line_BT
88 Test by:47988
78
=z
3 o —
5 6w e L T
x 13 T
~ 3 15
3 5By
: m
é; 4@4\ I\\f/\ T\‘ )
g ?\ \/16\AW\AH | \W
st e il LA AL
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2p ﬂ Wl A
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1
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Frequency (MHz)

#Sups/Node  Label

Range (Hiz) RBL/ VB Ref/Atin  Det/fvy Mode Sweap Pte 4#Sups/fode Label Range (MHz) REL/VBW F/attn  Det/Avg Mode Sueep Pt
2:.15-30 Ph/fv 18990us/3kHz 9858 1/RIT Phase N
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LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Marker Frequency Meter Det ENV216_10183 CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading 6_With ex- Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) cord_N (dB(uVolts)) QpP AV

13 .165 44.55 Pk 10 i 54.65 65.21 -10.56 - -
14 153 29.44 Av 9.8 i 39.34 - 55.84 -16.5
15 225 41.63 Pk 9.8 2 51.63 62.63 -11 - -
16 225 22.54 Av 9.8 2 32.54 - - 52.63 -20.09
17 297 36.89 Pk 9.7 2 46.79 60.33 -13.54 - -
18 297 19.5 Av 9.7 2 29.4 - - 50.33 -20.93
19 4.956 38.08 Pk 9.8 3 48.18 56 -7.82 - -
20 4.95 23.8 Av 9.8 3 33.9 - - 46 -12.1
21 10.149 36.68 Pk 10 4 47.08 60 -12.92 - -
22 10.125 19.78 Av 10 4 30.18 - - 50 -19.82
23 13.008 38.83 Pk 10.2 4 49.43 60 -10.57 - -
24 13.014 24.24 Av 10.2 A4 34.84 50 -15.16

Pk - Peak detector
Av - Average detection
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