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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac,
ANT+ and NFC

MODEL NUMBER: SM-A716V

SERIAL NUMBER: 1010276d1b0900ad (CONDUCTED)

R3CN20P2QJZ (RADIATED);

DATE TESTED: APR 01, 2020 — APR 16, 2020;

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

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 may 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:
/l 7
Junwhan Lee Hyunsik Yun
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.

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI C63.10-2013.

NS

3. FACILITIES AND ACCREDITATION

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
<] 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 https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. METROLOGICAL TRACEABILITY
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. DECISION RULES

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.

4.4. 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 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

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

Page 7 of 67

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
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 Verification Services Inc.



REPORT NO: 4789424849-E5V1
FCC ID: ASLSMA716V

DATE: MAY 20, 2020

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac,
ANT+ and NFC. This test report addresses the BT(DSS) operational mode.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Power Output Power Output Power
[MHz] Mode [dBm] [mW]
. Average 12.749 18.83
Basic GFSK
Peak 13.200 20.89
. Average 9.932 9.84
2402 ~ 2480 Enhanced Pi/4-DPSK
Peak 12.560 18.03
Average 9.955 9.90
Enhanced 8PSK
Peak 12.730 18.75

5.3.

DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antenna, with a maximum gain of -3.2 dBi

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

MAY 20, 2020

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA800 R37KAT317D4SE3 N/A
Data Cable SAMSUNG EP-DF700 N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A
/O CABLE
170 Cable List
Cable No. Port # of identical Connector Cable Cable Remarks
ports Type Type Length(m)
1 DC Power 1 C Type Shielded 1.1m 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)
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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 S/N Next Cal. Date
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 HFH2-72 100418 10-02-21
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 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
Directional Antenna Cobham FPA3-0.8-6.0R/1329 110367-0003 N/A
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Keysight N9030B MY57143717 01-20-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP NO030A MY54490312 08-06-20
Awerage Power Sensor Agilent / HP U2000 MY 54270007 08-09-20
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-07-20
Combiner WEINCHEL 1575 2150 08-08-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7087-10 2 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receiwe, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Termination WEINSCHEL M1406A TO1 08-08-20
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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7. TEST RESULTS SUMMARY

FCC Part " . Test
. Test Description Test Limit " Test Result
Section Condition

Band Edge / Conducted

2.1051, 15.247 (d) : . -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass
Hopping frequency > two-thirds of
15.247 1 . . P
5 @) separation the 20 dB bandwidth| Conducted ass
More than 15 non-
15.247 (a)(1)(iii) |Number of Hopping channels overlapping Pass
channels
15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I__|n(_e conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 |Radiated Spurious Emission < 54dBuv/m Radiated Pass
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8. 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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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

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

ON TIME AND DUTY CYCLE RESULTS

ON Time| Period [Duty Cycle| Duty Duty Cycle 1T
Mode B X Cycle |Correction Factor|Minimum VBW
[msec] | [msec] [ [linear] [%] [dB] [kHz]
2400MHz Bands
BT | 288 | 3750 | 0768 | 768% | 115 | 0347
|spectrum Analyzer 1 N
SweptSA T+
KEYSIGHT |[Input RF Input Z: 50 O Atten 40 dB PNO: Fast Avg Type: Voltage 3456
Corrections: On  Preamp: Off Gate: OFf Trig: RF Burst
RL = laign Auto Fg;eﬂenf):nlsnt (sn) reamp \F Gain. Low 1R W
LXT NFE: Adaptive Sig Track: Off PNNNNN
1 Spectrum v AMKr3 3.750 ms
Scale/Div 10 dB Ref Level 30.00 dBm 0.38 dB
Log I
200
100 ¢
0.00
-10.0
200
-30.0 i i a
400
-50.0
600
Center 2.441000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW 8 MHz Sweep 10.0 ms (20001 pts),
5 Marker Table v
Mode | Trace | Scale X Y Function Function Width Function Value
1 N t 856.5 |is 12.24 dBm
2] A1 [ 2.880 ms|(A) 0.7647 dB
3 A1 T (&) 3.750 ms|(A) 0.3818 dB|
4
5
6
| [~ ‘il | [ M) | Apr 06, 2020 N T V'3
== = ? 12P:r34:44PM”'_ ] vl g LAS
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9.2. 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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9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency

(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low 2402

0.879

0.823

Mid 2441

0.905

0.824

2480

High

0.903

0.824

Veysiht Spectam Ansleer AP0 A5ITTS, = Xeysght Specram Analycer - AP20RD15 SIOTE, o e e
L N 10:46:25 PM Apr 09, 2020 L i N 10:50:16 PH Ape 09, 2020
‘enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Fraquency enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
— —+= Trig: FreeRun ‘AvglHold: 114 — —= Trig: Free Run ‘AvglHold: 114
AFGainiow  HAREN: 30dB Radio Device: BTS AFGainiow  #Amen: 30 dB Radio Device: BTS
Ref Offset9.91 dB Ref Offset9.91 dB
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 2 MHz| CF Step Center 2.441 GHz Span 2 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 200,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 KH|
lAuta Man layto Man
Occupied Bandwidth Total Power 5.13 dBm Occupied Bandwidth Total Power 6.68 dBm
823.41 kHz Freq Offset| 824.19 kHz FreqOffset
Transmit Freq Error 25265kHz  OBW Power 99.00 % oH Transmit Freq Error 17.411kHz  OBW Power 99.00 % or
x dB Bandwidth 878.7 kHz xdB -20.00 dB x dB Bandwidth 905.2 kHz xdB -20.00 dB
— m——
[ Keysght Spectrum Anahyzer - AP2020.1.8,51078, =N
j L i 10:54:23 PM apr 05, 2020
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
- —+~ Trig: Free Run Avg|Hold: 111
#FGainlown  #Amen: 30dB Radio Device: BTS
Ref Offset9.91 dB
0 dBJd Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 2.48 GHz Span 2 MHz| CF Step,
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 kkiz
lauta Man
Occupied Bandwidth Total Power 6.29 dBm
823.61 kHz FreqOffset
Transmit Freq Error 21258kHz  OBW Power 99.00 % o
x dB Bandwidth 902.7 kHz xdB -20.00 dB
sTarus
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9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.262 1.182

Mid 2441

1.199

1.181

High 2480

1.260

1.134

0 dB/dj

Log

Page 17 of 67

B Keysigit Spectrum Analyzer - AP2020.18 1078, o e I Ceysight Spectrum Analyzer - AP2020.1 5, 51T, = ==
jos - T o 1111300 P agrs, 2020 o R 11:14:54 PM 3¢ 08, 2020
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Fraquancy enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: Nene Fraquenay
—+~ Trig: Free Run AvglHold: 111 - Trig: F Avg|Hold: 111
FGainiow  WAmen: 30dB Radio Device: BTS AFGainiow  #Amen: 30 dl Radio Device: BTS
Ref Offset9.91 dB Ref Offset9.91 dB
Ref 20.00 dBm 0 dBJdi Ref 20.00 dBm
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|
jAuto Man layto Man
Occupied Bandwidth Total Power 2.43 dBm Occupled Bandwidth Total Power 4.24 dBm
1.1818 MHz Freq Offset| 1.1814 MHz FreqOffset
Transmit Freq Error 32.290 kHz ~ OBW Power 99.00 % oH Transmit Freq Error 23.943kHz  OBW Power 99.00 % ore
x dB Bandwidth 1.262 MHz xdB -20.00 dB x dB Bandwidth 1.199 MHz xdB -20.00 dB
— m——
[ Keysght Spectrum Anahyzer - AP2020.1.8,51078, =N
T T 11:18:20 FM g0, 2020
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—+~ Trig: Free Run Avg|Hold: 111
FGainiow  HAREn: 30dB Radio Device: BTS
Ref Offset9.91 dB
0 dB/div 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 3.92 dBm
1.1337 MHz FreqOffset
Transmit Freq Error 13.485kHz  OBW Power 99.00 % o
x dB Bandwidth 1.260 MHz xdB -20.00 dB
sTaus
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9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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 VBW >= RBW. The sweep time is coupled.

RESULTS
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9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

B Keysight Spectrum Analyzer - AP2020.1.8,51078, R
L [ RF [soa bc | [ [ SENSE:INT] [ ALIGN AUTO |11:27:05 PM Aprog, 2020 Frequenc
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE[L 23 45 & a v
PNO: Wide . Trig: Free Run Avg|Hold:>100/100 TVPE| M AAAAA A
: ] A
IFGain:Low #Atten: 30 dB BET

AMkr1 1.000 MHz
Ref Offset 9.91 dB 0.064 dB

10 dBidiv Ref 20.00 dBm
Log

FE—
<

0.0

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

-B0.0

-Fon

Center 2.441500 GHz Span 5.000 MHz
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT

Page 19 of 67
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
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 Verification Services Inc.




REPORT NO: 4789424849-E5V1 DATE: MAY 20, 2020
FCC ID: ASLSMA716V

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BM Keysight Spectrum Analyzer - AP2020.1.8,51078, = é =
L RF [soa bpc | SENSE:INT]| ALIGN AUTO [11:35:22 PM &prog, 2020 F
Center Freq 2.441500000 GHz | _. #Avg Type: RMS TRACE[T 555 6 requency
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| MR
IFGain:Low #Atten: 30 dB DET|
Auto Tune
Ref Offset9.91 dB AMkr1 1.000 MHz
19gBidiv_ Ref 20.00 dBm 0.225 dB
‘ Center Freq
100 2.441500000 GHz
0.o0
StartFreq
00 2.439000000 GHz,
— Stop Freq
2.444000000 GHz,
300
CF Step
o 500.000 kHz
| Auto Man
-50.0
Freq Offset
0.0
0 Hz
70.0
Center 2.441500 GHz Span 5.000 MHz
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

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: All Channels Observed
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9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BB Keysight Spectrum Analyzer - AP2020.1.8,51078, | -E_-
L | RF |son bDC | | [ SENSE:INT] | ALIGN AUTO [11:25:15 PM Apra9, 2020 F
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACELITT TS 8 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| g’! AR
IFGain:Low Atten: 22 dB DET)
Auto Tune
Ref Offset 9.91 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
10.0 2.440000000 GHz
0.00
StartFreq
-7 .66 dBry
R 2390000000 GHz
=ul Stop Freq
2.490000000 GHz
300
CF Step
“no 10.000000 MHz
Auto Man
-50.0 (RS
Freq Offset
0.0
0 Hz
700
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - AP2020.1.8,51078, == E
L 1 RF [soQ bc | | [ SENSE:INT| | ALIGN AUTO [11:23:57 PM Apros, 2020 £
[Senter Freq 2.415000000 GHz | #Avg Type: RMS TRAcE[ 3258 requency
PNO: Wide . 1rig: Free Run Avg|Hold:>100/100 TYPE|M WA
. P
IFGain:Low Atten: 22 dB DET]
Auto Tune
Ref Offset 9.91 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
100 2.415000000 GHz
0.00
StartFreq
oo 2.400000000 GHz
=0 Stop Freq
2430000000 GHz
-30.0 f—
CF Step
A 3.000000 MHz
Auto Man
0.0
Freq Offset
-50.0
0O Hz
700
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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DATE: MAY 20, 2020

BB Keysight Spectrum Analyzer - AP2020.1 8,51075, ===
L 1 RF |son bDC | | | SENSE:INT| | ALIGN AUTO [11:24:17 PM Aprog, 2020 Frequenc
[Center Freq 2.445000000 GHz ] #Avg Type: RMS Rl SN 9 i
PNO: Wide . 1rig: Free Run Avg|Hold:>100/100 TYPEIM y
—+— P
IFGain:Low Atten: 22 dB DET)
Auto Tune
Ref Offset 9.91 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq

100

2.445000000 GHz

StartFreq
2.430000000 GHz

0.0
=ul Stop Freq
2.460000000 GHz
-30.0
CF Step
- 3.000000 MHz
Auto Man
50,0
Freq Offset
-B0.0
0 Hz
-70.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2020.1.8,51078, = |- E
L 1 RF [soQ bc | [ SENSE:INT| | ALIGN AUTO [11:24:43 PM Apros, 2020 £
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRAGELTZ 355 & requency
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE] 2-1 AR
IFGain:Low Atten: 22 dB DET]
Auto Tune
Ref Offset 9.91 dB
10 deidiv. Ref 20.00 dBm
Log
Center Freq
1.0 2.475000000 GHz
0.00
StartFreq
oo 2.460000000 GHz
=0 Stop Freq
2.490000000 GHz
300
CF Step
A 3.000000 MHz
Auto Man
50,0 N
Freq Offset
50,0
0O Hz
-70.0

Start 2.46000 GHz
Res BW 300 kHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 4789424849-E5V1 DATE: MAY 20, 2020
FCC ID: ASLSMA716V

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BB Keysight Spectrum Analyzer - AP2020.1.8,51078, ==
L 1 RF [soQ bc | | [ SENSE:INT| | ALIGN AUTO [11:34:14 PM Apros, 2020 £
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[C - 3456 requency
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TVPE] 2-1 AR
IFGain:Low Atten: 22 dB DET]
Auto Tune
Ref Offset 9.91 dB
10 deidiv. Ref 20.00 dBm
Log
Center Freq
1.0 AR Bide Sl R ey 2.440000000 GHz
0.00
StartFreq
0o e 2.390000000 GHz
=0 Stop Freq I
2.490000000 GHz
300
CF Step
A 10.000000 MHz
Auto Man
-50.0 faa bl
Freq Offset
50,0 o Hz
-70.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - AP2020.1.8,51078, =[-= g;
L 1 RF [soe bc | | SENSE:INT| | ALIGN AUTO [11:32:20 PM Aprog, 2020 £
[Center Freq 2.415000000 GHz i #Avg Type: RMS TRACE[ 72555 6 requency
PNO: Wide (5 1rig: FreeRun Avg|Hold:>100/100 TYPE[M AR
P
IFGain:Low Atten: 22 dB DET)
Auto Tune
Ref Offset 9.91 dB
10 dBidiv. -~ Ref 20.00 dBm
Log
Center Freq
100 2.415000000 GHz
0.00
StartFreq
oo 2.400000000 GHz
o Stop Freq
2.430000000 GHz
300
CF Step
- 3.000000 MHz
Auto Man
-50.0
Freq Offset
-B0.0 0 Hz
70,0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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BB Keysight Spectrum Analyzer - AP2020.1.8,51075, |2 -E_-
L 1 RF |son bDC | | [ SENSE:INT] | ALIGN AUTO [11:32:59 PM Aprag, 2020 F
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[LTZ 555 8 requency
PNO: Wide o 1rg: Free Run Avg|Hold:>100/100 TYPE| g! SARAAA
IFGain:Low Atten: 22 dB DET)
Auto Tune
Ref Offset 9.91 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
10.0 1 il 2.445000000 GHz
0.00
StartFreq
Ann 2430000000 GHz
=ul Stop Freq
2.460000000 GHz
300
CF Step
- 3.000000 MHz
Auto Man
-50.0
Freq Offset
0.0
0 Hz
700
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2020.1.8,51078, = |- E
L 1 RF [soQ bc | | [ SENSE:INT| | ALIGN AUTO [11:33:37 PM Apros, 2020 £
[Senter Freq 2.475000000 GHz | #Avg Type: RMS TRAcE[ 3258 requency
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE] 2-1 AR
IFGain:Low Atten: 22 dB DET]
Auto Tune
Ref Offset 9.91 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq
100 2.475000000 GHz
0.00
StartFreq
oo 2.460000000 GHz
=0 Stop Freq
2.490000000 GHz
-30.0
CF Step
A 3.000000 MHz
Auto Man
0.0
Freq Offset
-50.0
0O Hz
700
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 3 OF 3
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9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

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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FCC ID: ASLSMA716V

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.374 32 0.119680 0.4 -0.2803
DH3 1.626 18 0.292680 04 -0.1073
DH5 2.868 12 0.344160 0.4 -0.0558
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.374 8 0.029920 0.4 -0.3701
DH3 1.626 4.5 0.073170 04 -0.3268
DH5 2.868 3 0.086040 04 -0.3140
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[ et ectrm Amayee - A2z 1851078, e eyt Specirum Analyze - P20 L8 SIS, [
L w_Ts0a AIGH AUTO__[11:25:00PM TN pae—— e
[Center Freq 2.441000000 GHz ] TrioDelay-10004e  #Avg Type: RMS i Freduency Frequency
PNG: Wide —5= Trig: Video
#Atten: 30 dB
Auto Tunei AMKrT 1.626 ms) Auto Tune
10 g8/l Ref 20.00 dBm 0B/ Ref 20.00 dBm 0.04 ¢
Log Log
Center Freq)| Center Freq
2.441000000 GHz| 2.441000000 GHz|
O L) i \J
StartFreq| 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
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
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
e —— [ T e e
o 11:30:52 | ———— ALIGN AUTO [11:26:20 P Ape 03, 2020
snier Froq 2.441000000 GHz Trig Dolarmo ue Bavg Type: RMS T Frequency #Avg Type: RMS 5| Frequancy
PHO: Wide -~ Trig: Video Trig: Free Run e
IFGain:L #Aiten: 30 dB #Atten: 30 d8 cerl?
58 ms Auto Tune| Auto Tune|
AMEkr1 Z.EES ms Ref Offset 991 dB
10 g8/l Ref 20.00 dBm -0.01 dB 0B/ Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.441000000 GHz| = 2441000000 GHz|
§ ¢
P
StartFreq| StartFreq
2.441000000 GHz| | 2.441000000 GHz|
StopFreq| Stop Freq
2.441000000 GHz| J H 1 } 2.441000000 GHz|
CF Stej i P ‘.\ ' L | | ' i 1 I L |\ CFSte
1000000 Wi g L“{‘"l AT i ““| “ f l R 'I“ Wt ‘ (R 1000000 Wb
Man Man
FreqOffset FreqOffset
0 Hz| 0 Hz|
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
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
e —— [ T e e
TV — i LIGHAUTO 1131110 PM Ape0S, 2020 -
om.ur Freq 2.441000000 GHz #Avg Type: RMS e 56 requency #Avg Type: RMS Trce| § requency
PNG-Wide =5~ Trig: Free Run 7 Trig: Free Run v
IFGain:Low cetl? \tten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 9.91 dB Ref Offset9.91 dB
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|
| (| 1 Stop Freq)| ' | | Stop Freq
' 2.441000000 GHz| 2.441000000 GHz|
| " J |'\ | ‘ l " '| oo b | CF Step ! ‘ ‘ | k] | CF Step
bt At Rl R L L i Db L 1.000000 M e e T e e e S ¥ 1 & g e 1000000 Wiy
Man Man
FreqOffset FreqOffset
0 Hz| 0 Hz|
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
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 — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH5
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FCC ID: A3LSMA716V
9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK Normal
3-DH1 0.379 32 0.121280 04 -0.2787
3-DH3 1.626 13 0.211380 04 -0.1886
3-DH5 2.872 1N 0.315920 04 -0.0841
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK AFH
3-DH1 0.379 8 0.030320 04 -0.36968
3-DH3 1.626 3.25 0.052845 04 -0.347155
3-DH5 2.872 275 0.078980 04 -0.32102
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[ eyt Soectrum Analyee - AP20D 18 51075, [ [ eyt Spectrum Aratyze - AP0 18,5107, (R
L w_Ts0a ALIGH AUTO | L e ¢
[Center Freq 2.441000000 GHz ] TrioDelay-10004e  #Avg Type: RMS Freduency TrigDelay-2000ps  #Avg Type:RMS Fraquenay
PNG: Wide —5= Trig: Video Trig: Video
#Atten: 30 dB #Atten: 30 dB
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Log Log
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O [ 03 [ -
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Man Man
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ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
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)
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e —— [ T e e
0 [L137 | Er— AL1GN 470
om:r Froq 2.441000000 GHz Trig Dolﬂr-4°°0 U5 #Avg Type:RMS T Frequency #Avg Type: RMS Fraquency
PR Trig: Video Trig: Free Run
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Auto Tune| Auto Tune|
AMEr1 2 Ref Offset991 dB
10d8/div  Ref 20.00 dBm 10 dBiaiv - Ref 20.00 dBm
Log Log
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) ¢
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Man Man
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IFGain:Low aerlP IFGainlow  #Atien: 30 dB cerlP
Auto Tune| Auto Tune|
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10 d8/div Ref 20.00 dBm 10 dBiaiv - Ref 20.00 dBm
Log Log
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NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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9.6.

LIMITS

§15.247 (b) (1)

OUTPUT POWER

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
9.6.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency Output Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 11.450 21.000 -9.550
Mid 2441 13.200 21.000 -7.800
High 2480 12.650 21.000 -8.350
Worst 13.200 21.000 -7.800
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 10.660 21.000 -10.340
Mid 2441 12.510 21.000 -8.490
High 2480 12.560 21.000 -8.440
Worst 12.560 21.000 -8.440
9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 10.940 21.000 -10.060
Mid 2441 12.730 21.000 -8.270
High 2480 12.480 21.000 -8.520
Worst 12.730 21.000 -8.270
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9.6.1. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Spectrum Analyzer 1
Swept SA v+
KEYSIGHT /nput RF Input Z 50 0 [Atten: 40 a8 PNO. Fast g Type Power (RMS]
RL e Gorrections. On Preamp: OFF Gate: OF AvglHold. 100/100
Aign: Aulo Freq Ref. Int (5) IFGan Low  Tiig: Free Run !
™ NFE. Adaplive Sig Track. Of PHNN
1 Spectrum v Mkr1 2.402 151 0 GHz
[ScalelDiviods Ref Level 30,00 dBm 11.45 dBm
Log ¥
| i
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
[#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
- Apr 01,2020 =
=9 MR ? T . ﬁ EAN
Spectrum Analyzer 1
Swept SA v+
|KEYSIGHT Inout RF InpulZ 500 Atlen: 4048 PNO Fast g Type Power (RMS
RL e Gorrections: On  Preamp: OFF Gate: OF AuglHold 100/100
ign: Auto Freq Ref Int (5) IFGanLow  Tig: FreoRun
I NFE Adaptive Sig Track: Off L
1 Spectium v MKr1 2.440 946 5 GHz|
Scale/Div 10 4B . Ref Level 30.00 dBm 13.20 dBm
Log .
i
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz,
[#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
- Apr 01, 2020 5V,
|- ? wiz ﬁ LA
Spectrum Analyzer 1
Swept SA v+
KEYSIGHT /nput RF Input Z 50 0 [Atten: 40 a8 PNO. Fast g Type Power (RMS]
RL e Gorrections. On Preamp: OFF Gate: OF AvglHOI 100100 |\
Aign: Aulo Freq Ref. Int (5) IFGan Low  Tiig: Free Run R
™ NFE. Adaplive Sig Track. Of [
1 Spectrum v MKkr1 2.479 899 0 GHz|
Scale/Div 10 4B . Ref Level 30.00 dBm 12.65 dBm
Log .
| i
Center 2.480000 GHz #Video BW 50 MHz Span 10.00 MHz
[#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
-l Apr 01,2020 ¥
=9 A ? R - ﬁ 2%
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Pi/4-DPSK OUTPUT POWER

Spectrum Analyzer 1
Swept SA v+
KEYSIGHT !nput RF Input Z: 50 0 Atten: 40 dB PNO: Fast #Avg Type Power RMS| |~ 3 4 5 6
RL | Corrections: On ~ Preamp’ Off Gate Off Aug|Hold" 1004100 X X
Align: Auto Freq Rel. Inl (S) IF Gain: Low Trig: Free Run "
[ NFE' Adaplive Sig Track: Off PNNNN
1 Spectrum v Mkr1 2.402 315 0 GHz
Scale/Div 10 d8 g Ref Level 30.00 dBm 10.66 dBm|
Log : : : Y : : :
. ¢
Pi/4-DPSK
1
Low CH :
A
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
sl Apr 01, 2020 K
b e | ? 1:53:01 PM 1o % LAY
Spectrum Analyzer 1
Swept SA v+
KEYSIGHT |Input RF Inpul Z 50 01 Atten 40 0B [PNO Fast [#Avg Type Power (RMS| | > 3 4 5 ¢
RL -— Corrections: On  Preamp: Off Gate: Off Aug|Hold: 100/100 N .
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run o
[ NFE' Adaptive Sig Track: Off PNN N
1 Spectrum v Mkr1 2.441 254 0 GHz
Scale/Div 10 d8 g Ref Level 30.00 dBm 12.51 dBm|
Log : : : v : : :
10
Pi/4-DPSK
10
Middle CH 2
| | | A |
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz,
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
sl Apr 01, 2020 K
2Ol ? NG L1 K
Spectrum Analyzer 1 v +
Swept SA
KEYSIGHT |Input RF Input Z- 50 Atten: 40 dB PNO: Fast #Avg Type: Power (RMS | 3 4 5 &
RL | Corrections: On ~ Preamp’ Off Gate Off Aug|Hold" 1004100 X X
Align: Auto Freq Rel. Inl (S) IF Gain: Low Trig: Free Run "
w NFE: Adaptive Sig Track: Off PNNNN
1 Spectrum v Mkr1 2.480 248 5 GHz
Scale/Div 10 dB g Ref Level 30.00 dBm 12.56 dBm|
Log A\
10
1
High CH o)
A
Center 2.480000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
ul Apr 01, 2020 ~F
- a9l ? 1:54:32 PM | -1 % LAY
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8PSK OUTPUT POWER

Spectrum Analyzer 1
Swept SA v+
KEYSIGHT /nput RF Input Z: 50 0 Atten: 40 dB PNO: Fast #Avg Type: Power (RMS] |
RL —— I Corrections: On Preamp: Off Gate: Off Avg|Hold" 1001100
Align: Auto Freq Ref. Inl (S) IF Gain: Low Trig: Free Run
] NFE" Adaptive Sig Track: Off
1 Spectrum v Mkr1 2.402 044 0 GHz
Scale/Div 10 d8 g Ref Level 30.00 dBm 10.94 dBm|
Log : : : : : :

A

. — [

1
Low CH :
i
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
sl Apr 01, 2020 eV
b e | ? 1:55:07 PM 1o % LAY
Spectrum Analyzer 1
Swept SA v+
KEYSIGHT |Input RF Inpul Z 50 01 Atten 40 0B [PNO Fast [#Avg Type Power (RMS ||
RL —.— Corrections: On Preamp. Off Gate. Off Avg|Hold: 100100
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run
] NFE" Adaptive Sig Track: Off
1 Spectrum v Mkr1 2.441012 0 GHz
Scale/Div 10 d8 g Ref Level 30.00 dBm 12.73 dBm|
Log : : : : : :

\

¢
8PSK

Middle CH :

| | | A | | |
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz,
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
sl Apr 01, 2020 % K
b e | ? 1:55:44 PM 1o LAY
Spectrum Analyzer 1 v +
Swept SA
KEYSIGHT /nput RF Input Z: 50 0 Atten: 40 dB PNO: Fast #Avg Type: Power (RMS] |
AL ope | Corrections: On  Preamp: Off Gate: OFf Avg|Hold: 1001100
Align: Auto Freq Rel. Inl (S) IF Gain: Low Trig: Free Run
w NFE. Adaplive Sig Track: Off
1 Spectrum v Mkr1 2.479 670 5 GHz
Scale/Div 10 dB g Ref Level 30.00 dBm 12.48 dBm|
Log

\

8PSK

High CH 0)

A

Center 2.480000 GHz #Video BW 50 MHz Span 10.00 MHz,

#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
sl Apr 01, 2020 ~r
Ll I | ? 156:19PM | - -1 % PAN
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9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

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
direct reading of power.

RESULTS

9.7.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 10.914 12.342
Middle 2441 12.749 18.832
High 2480 12.130 16.331

9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION

Channel Frequency AV power AV power
[MHZ] [dBm] [mW]
Low 2402 8.075 6.419
Middle 244 9.932 9.845
High 2480 9.667 9.263

9.7.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 8.054 6.389
Middle 2441 9.955 9.896
High 2480 9.832 9.620
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9.8. 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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9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

Veysight Specirum Analyeer - APZZ.1 85107, [ eysightSpecirum Anahyee - APZOD12 SIS, [
. m i . LR T p——— . 15 ] B I T LN —"
. 400000000 GH: #Avg Type: RMS TRACE] 015000000 GH; : ThucE .
s e Trig: Frea Run AvaHola: 100/100 SN A== Trig: FreeRun AveHol: 100100
IFGain:Low IFGain:Low #Atten: 30 dB
540 Auto Tune| > Auto Tune|
Ref Offset9.91 dB Mkr1 2.40 Ref Offset9.91 dB Mird 25
0 deudiv_ Ref 20.00 dBm 0dsidiv__Ref 20.00 dBm
Log [3 Log 7T
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2.400000000 GHz| 13.015000000 GHz|
StartFreq| StartFreq
2.362600000 GHz| (| et
@ 0
4]
StopFreq| Stop Freq
2.407500000 GHz 26.000000000 GHz
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 1.333 ms (20001 pts 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man | e o e — e — e an|
[luood e ] [ctononlfuncion s c L I TS S S S 7T S S [ -
N 1 2.401 883 76 GHz 10147 dBm 1N i 2.402 0 GHz 10.090 dBm
I 1 240000000GHz 47275 dBm 2N f 48040GHz  4BB02dBm
3N 1 2.398 916 75 GHz 45884 dBm Freq Offset] 3N f 7.206 0 GHz -46.222 dBm FreqOffset]
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5 5
6 ]
7 7
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9 g
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" 1"
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B Kimysogit Spectrum Analyzer - AP2020.1 8.51075, = I Kyt Spectrum Analyzer - AP2020.L,51075, [
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Center Freq 2.441000000GHz | Zhvy Type: RMS s o|  Freausncy Avg Type: RMS Frequency
PND- Wide —s~ Trig: Free Run Avg|Held: 100/100 Trig: Free Run Avg|Held: 100100
IFGain:Low 2 ten:
12 Auto Tune| 39, Auto Tune|
Ref Offset 9.91 dB Mkr Ref Offset 9.91 dB Mikra JeH
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Log Log
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P § e e
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6
7
8
9
Center 2441000 GHz Span 15.00 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) .
wsa Sans s s
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Man Man
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

i Kyt Spectrum Aalyzer - AP2020.18,51075, o || o il Keysmght Spectrum Anshes - AP2020.1 851078, o | il
L z s T 5 5 o 11:41:28 PM agra9, 2020
ICenter Freq 2.400000000GHz | Fhvg Type: RUS Freauency enter Freq 2. z Avg Type: RMS - | Frequency
PNO Wide —5= Trig: Free Run Avg|Hold: 100100 PNO: Wide —5~ Trig: Free Run AvglHeld: 100/100
IFGainow  #Amien: 30.dB IFGoimlow  #ARen: 30dB
Mkr1 2.40 Auto Tune| MEKr =7 Auto Tune|
Ref Offset9.91 dB ' Ref Offset9.91 dB: ! =
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StartFreq| StartFreq|
2.392600000 GHz| 2.475000000 GHz|
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3N f 239999176GHz 45198 dBm FreqOffset 3 N f 248350000GHz 52468 dBm FreqOffset
4 0OHz| 4 0 He|
5 5 .
6 5
7 7
8 8
9 9
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1 "

sTaTUS,

HIGH BANDEDGE
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

Ewwmwrmmm " [ Xeyegh Specnum Anahzer - AP0 15 5107, - [
L Sense T TN p—— . R Tsoo oc ion smo it
.400000000 GH: #Avg Type: RMS v| Frequancy 015000000 GH: #Avg Type: RMS Frequency
SR e e Trig: Frea Run AvaHola: 100/100 enter Frog 15.01 PO Frr e Tlg: Free Run Aol 100100
\FGainLow | #Atten: 30 d8 \FGaintow | #Atten: 30 dB
01 RR1 Auto Tune| > Auto Tune|
Ref Offset9.91 dB Mkr1 2.40 Ref Offset 9.91 dB Mkrd 25.
0 de/div__ Ref 20,00 dBm 0d=idiv__ Ref 20,00 dBm -3
Log Log m
’ Center Freq| W CenterFreq|
2.400000000 GHz| 13.015000000 GHz|
StartFreq| StartFreq
2.362600000 GHz| §|  vovoooom
& (1Y)
StopFreq| Stop Freq
2.407500000 GHz 26.000000000 GHz
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 1.333 ms (20001 pts 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man | e o e — e e an|
[luood e ] | [ctononlfuncion s c L I TS S S S 7T S S [ -
N 1 2.401 851 50 GHz 7.832dBm 1N i 2.402 0 GHz 7.380 dBm
I 1 240000000GHz  -49.085 dBm 2N f 48040GHz 48598 dBm
3N 1 239897675GH  48.350 dBm Freq Offset] 3N f 7.206 0 GHz 49343 dBm FreqOffset]
4 0 Hz| a N f 26.7130 GHz -39.991 dBm 0 Hz|
5 5
6 ]
7 7
8 []
9 g
10 10
" 1"
wsa Sans s s
B Kimysogit Spectrum Analyzer - AP2020.1 8.51075, = Keysight Spectrum Anshyzer - AP2020.15.5107%, [
L F g Sense 1T GNATO (11054 M agrts, 2020 [ o — ———1 L CAE I il
Center Freq 2.441000000GHz | Zhvy Type: RMS s o|  Freausncy Avg Type: RMS Frequency
PND- Wide —s~ Trig: Free Run Avg|Held: 100/100 Trig: Free Run Avg|Held: 100100
(FGoinclow  #Amen: 30.dB aten.
kel Auto Tune| MKra 2 Auto Tune|
Ref Offset 9.91 dB ' Ref Offset 9.91 dB ’ -
10de/div  Ref 20.00 dBm 10 deidiv_ Ref 20.00 dBm —
Log Log q
' Center Freq| CenterFreq|
2.441000000 GHz| 13.015000000 GHz|
StartFreq| StartFreq
2.433600000 GHz| §|| oo0wom:
A .
Y-
StopFreq| StopFreq
2.448500000 GHz| 26.000000000 GHz|
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 an|
L TS S S S 7T ST S [ -
1N f 24410 GHz £.841 dBm
2 N f 48820 GHz -48 067 dBm
FreqOffset 3N T 73230CHz  -50.550 dBm FreqOffset
0Hz N f 266936GHz  -39.5647 dBm OHz
6
7
8
9
Center 2441000 GHz Span 15.00 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) .
wsa Sans s s
Keysmght Spectrum Anslyzes - AP2020.1 851078, = I Kyt Spectrum Analyzer - AP2020.L,51075, [
T 5 ) SENSEINT oo s LT L " oo LIGN AUTO_[11:22:04 PM A0 08, 2020 Frequency
483500000 GH: #avg Type: RMS e HAvg Type: AMS e :
SR TE, e = Trig: Free Run AvaHold: 100/100 " enter Fre PO P Tlg: Free Run Aughol: 100100
\FGainLow | #Atten: 30 d8 IFGaint ow stten
170 Auto Tune| > Auto Tune|
Ref Offset9.91 dB Mkr12.479 8 - Ref Offset9.91 dB Mkrd 25.6
0 deidiv__Ref 20.00 dBm 9 1B 0deidiv__Ref 20.00 dBm -9
Log 3 Log a
T T T T T Center Freq)| i Center Freq
2.483500000 GHz| 13.015000000 GHz|
StartFreq| StartFreq
2.475000000 GHz| T §|| oo0wom:
o
) G i #)
| StopFreq| 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 1.333 ms (20001 pts| 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2587000000 GHz
Man Man
L [ TS I S I [euncTon DTl FuncTion e (kR MO TRCTSCL] o 2t L PUNCTON W T FURCTICH vaLe
N 1 2479 864 76 GHZ 9213 dBm — 1N t 2.480 0 GHz 9.085 dBm
2 N 1 186 032 76 GHz -49.794 dBm 2 N f 4960 0 GHz -48 644 dBm
I N 1 2.483 500 00 GHz -53.058 dBm FreqOffset] 3N T 7.440 0 GHz -49.550 dBm FreqOffset
: | 0Hz N f 256728GHz  -39.649 dBm OHz
5 6
7 7
8 []
9 g
10 10
" 1"
wsc STars| usc sTamus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

i Kyt Spectrum Aalyzer - AP2020.18,51075, o || o il Keysmght Spectrum Anshes - AP2020.1 851078, o | il
L z s T 5 5 7 o 11146:28 PM agr 9, 2020
ICenter Freq 2.400000000GHz | Fhvg Type: RUS Freauency enter Freq 2. z Avg Type: RMS ™ - | Frequency
PNO Wide —5= Trig: Free Run Avg|Hold: 100100 PNO: Wide —5~ Trig: Free Run AvglHeld: 100/100
IFGainow  #Amien: 30.dB (FGoinclow  #Amen: 30dB
MK Auto Tune| MEKr = Auto Tune|
Ref Offset9.91 dB ' Ref Offset9.91 dB: ! =
10 a8y Ref 20,00 dBm 0 ge/aiv_ Ref 20,00 dBm
Log Log
Center Freq| | ¢ Center Freq
2.400000000 GHz| 2.483500000 GHz|
StartFreq| StartFreq|
2.392600000 GHz| 2.475000000 GHz|
Y L0} Y i
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 1.333 ms (20001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) 1500000 MHz|
Man Man
N t 2.406 180 76 GHz 7.837 dBm N 1 2478 181 76 GHz 8727 dBm
2 N f 2.400 000 00 GHz -52.260 dBm 2 N 1 2.487 116 50 GHz -49.008 dBm
3N f 239746650 GHz  50.114dBm FreqOffset 3 N f 248350000GHz  -53.097 dBm FreqOffset
4 0OHz| 4 0 He|
5 s 5 .
6 5
7 7
8 8
9 9
10 10
1 "
s sTamus wsc sTars
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REPORT NO: 4789424849-E5V1 DATE: MAY 20, 2020

FCC ID: A3LSMA716V
10. RADIATED TEST RESULTS

LIMITS
FCC 815.205 and §15.209
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.

FCC Part 15.205 (a) : Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~5.15 14.47 ~ 145
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35~16.2

2.1735 ~2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4125~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025 ~ 8.5 22.01~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~1722.2 9.0~9.2 23.6 ~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 9.3~9.5 31.2~318
6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 2310 ~ 2390 10.6 ~ 12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.17 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 167.72 ~173.2 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 240 ~ 285 3260 ~ 3267
8.362 ~ 8.366 73~74.6 322 ~335.4 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 399.90 ~ 410 3345.8 ~ 3358
608 ~ 614 3600 ~ 4400
960 ~ 1240

= FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in 815.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in §15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in §15.35 apply to these
measurements.
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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 =1/0.002880S = 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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10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

o UL SUWOM Lok Chamber | 2028 Apr 18 16:32:38
fte] - - -
i i Restricted Bondedge
5 Project Number:4789424849
ot e Client:Samsung
Config:EUT / AC Adapter / Ecrphone
. ; ; ; Mode:BT_GFSK_BE_H_z4B2 N
b5 ; ; e Tested by: 28882 r“‘
‘ ‘ ‘ |
i
El
+
c
a
N
J
]
T
£
>
5
fua}
T
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Renge (GHz) RE/ i Ref/Atin  Det/vg Mods Sweep Ptz #5upeMode  Pasition | Ronge (B REW/UEU Ref/fttn  Det/fug Hode Susep Pte Epelbde  Position
2.31-2.415 HCBAEI/M 1128 PEAK/Logfur-lideo  Tnsac(iuto) BHBT  MACH 33 degs | 2:2.31-2.415 IMC-EB)/SE8 1125 PEAK/all Avg BOSTs/TBU GO 1ARIT % dage 189
Meter Corrected
Frequency e Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker pirve R(sgsl\?)g Det 3117_00168717 10dB_ATT(dB] (Sgﬁxd/‘/r:v?) prirvin pri-s AR ) P pc Polarity
1 *2.39 42.27 Pk 31.7 -25.5 48.47 - - 74 -25.53 336 189 H
2 *2.38347 45.49 Pk 31.7 -25.6 51.59 - - 74 -22.41 336 189 H
3 *2.39 32.56 VALT 31.7 -25.5 38.76 54 -15.24 - - 336 189 H
4 *2.38935 32.96 VALT 31.7 -25.6 39.06 54 -14.94 - - 336 189 H

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

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

,_5UL SUWON Lok Chamber | 2028 Apr 18 16:41:54
2 - -
] ; Restricted Bondedge
|5 | Project Number:4789424849
- . Client:Samsung
H Config:EUT / AC Adapter / Ecrphone
o i : Mode:BT_GFSK_BE_U_24B2
83 . : Tested by: 20682
§ 85 T |
e i
4 H
5 ; .
> 75 S WS S SS—: SU————— S ——1—S—— e
£ H H
3 : ] :
3 OO 00O SO0 OO NSO SNSOOOO OOt SNUOUSOOSS OSSOt SOUSSUUUOOOSSUUON SUSUSUUUO NSRS SN (SS1 | LSS
a B° i \
=z H i
55k S0 092 E' ! T N N A S SO N N m IFIPRPR—
Tz H i
ka2 Ll il by PN Lo bl i et b Ll o el b led-llﬂl_n“) L L
T L . ; Ll b ! i P L
e S R S eeeeeeeeeee e e
4 5
o5
e e s s -
2,31 18.5MH=/ 2.415
Frequency (GHz)
Renge (GHz) RB/BN  Ref/fltn Det/fvg Mode Sweep Ptz FawpsMode Fasition | Range (B0 REW/EU Ref/fttn  Det/fug Node Suesp Fte  fwpsb Fosition
Meter Corrected
Frequency e Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker pirve FEE:I\?)Q Det 3117 00168717 | 10dB_ATT[dB] Reading prirvim prics amuvim) ) P pt Polarity
1 *2.39 42.72 Pk 31.7 -25.5 48.92 74 -25.08 248 400 i
2 *2.31193 45.49 Pk 31.5 -25.6 51.39 - - 74 -22.61 248 400 i
3 *2.39 32.01 VALT 31.7 -25.5 38.21 54 -15.79 - - 248 400 i
4 *2.38769 32.84 VALT 31.7 -25.5 39.04 54 -14.96 248 400 i

* - 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

Page 44 of 67

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 Verification Services Inc.

FORM ID: FCC_15C(04)



REPORT NO: 4789424849-E5V1
FCC ID: ASLSMA716V

DATE: MAY 20, 2020

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

,ZELIL SUWON Lok Chamber 1 2828 Apr 18 17:23:34
5

H Restricted Bondedge
O FEN N ST SO Project Number: 4789424849

Client :Samsung
Config:EUT / AC
GFSK_BE

Mode: BT H_2484

Tested by 20882

fdopter / Earphone

zontal

Hor i

CdBul)/m)

2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) RBU/UBU Ref/fttn  Det/fvg Mode Sweep Pts  #5ups/Mode  Pasition | Renge (BHz) RBAV/UBU Ref/fttn  Det/fvg Hode Suesp Pts  ESwps/Mods  Position
12.46-2.563 HC-BdB/ M n2s PEAK/LogPur-Uideo  Hmeec(Auto) B8B1  MAH 319 degs | 2:2°46-2.5 1M(-6c8) /560 2/5 PEAK/Valt fvg BB456he/REY 6381 1/ARTT 9 dege 119
Meter Corrected . N " N N
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH2) R(;‘;:l\?)g Det 3117_00168717 10dB_ATT[dB] (5;:\'1/\;:3) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
1 *2.48351 43.34 Pk 31.9 -25.2 50.04 - - 74 -23.96 319 119 H
2 *2.48364 51.14 Pk 319 -25.2 57.84 - - 74 -16.16 319 119 H
3 *2.48351 33.8 VALT 319 -25.2 40.5 54 -13.5 - - 319 119 H
4 * 2.48366 33.79 VALT 319 -25.2 40.49 54 -13.51 319 119 H

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

Pk - Peak detector

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

. _5UL SUWOM Lok Chomber | 2028 Apr 14 17:36:25
2 : : :
i i Restricted Bondedge
5 H H Project Number:4789424849
- : N : Client:Samsung
i H H Config:EUT / AC Adapter / Ecrphone
s : ; ; Mode:BT_GFSK_BE_U_248@
3] H e H Tested by: 20682
I 5 R e ; e S —
- i |
4 ; ;
o { : :
> L S SO S S SO MO S
| : :
& ‘ \ ; i
S
B : ! ;
3 3 O T S R O PO SO A S
- : ;
a : ; :
H \ 2 al erage imit '\'Ifl\”- m i
: m ¢ e 41y A L e i b i, bt
i3 :
= ;
o S s e
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Fenga (GHo) RBUUEN  Ref/Atin  Dal/fvg Pode Seeep Ptz FwpsHode  Fasition | Range (690 RN/ Ref/fttn  Det/vg fods Suesp Pte  Eowpslibds  Fosition
Meter Corrected
Frequency ¢ Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker eHo) FEE:I\;\)Q Det 3117_00168717 10dB_ATT[dB] Sgse)/? @Bovim) @8 (eBuvim) @8 (0egs) o Polarity
1 *2.48351 47.46 Pk 31.9 -25.2 54.16 - - 74 -19.84 255 367 i
2 *2.48414 49.1 Pk 31.9 -25.1 55.9 - - 74 -18.1 255 367 i
3 *2.48351 33.53 VALT 31.9 -25.2 40.23 54 -13.77 - - 255 367 i
4 *2.48363 334 VALT 31.9 -25.2 40.1 54 -13.9 - - 255 367 i

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

LOW CHANNEL RESULTS

HEUL SUWON Lab Chamber

2028 Apr 18 19:31:53

G

Client:Semsun

Tested by: 20882

Rodiated Emissions 3-Meters
Froject Number:4739424849

Config EUT / AC Adapter / Earphons
Hode :BT_GFSK_HARM_24@2

CdBul/m) Harizontal

B e

Frequency (GHz

18

Range (GHz) BB Ref/#tin  Dat/Avg Mods
1=3 HC-5B)/ 30k 1218 PERK/LogPur—Vi

Plo  Foupo/fide Position Forge (8] VBTG Ref /itin
4 BB M - 6degs 158 | I 18 R

Oet/fvg Node Pls  ®upaMode  Position
PEAK/LacPuur—Ulideo B HAH E-3EBdegs 158 cn

HORIZONTAL

HEUL SUWON Lab Chamber

2028 Apr 18 19:31:53

17 U PSSO SRS S

Rodiated Emissions 3-Meters
Froject Number:4739424849

Client:Semsung
Confi

Tested by: 20882

EUT / AC Adopter / Earphons
Mode :BT_GFSK_HARM_2482

5] OO 0 OO0 OO0 OO DO OOO U SO SO SOOI SO OO SO OO OSSOSO

tdBull/m) Uert cal
pE
Ly
-
3
o

48

arg
fox

e e

Bm

Frequency (GHz

Range (GHz) BB Ref/ftin  Dat/Avg Mods

Pta  #5upa/Mode Pasition Range (Bz) [T

Ref/itin  Del/fvg Node

Pla  ®upaMode  Position

VERTICAL
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RADIATED EMISSIONS

Meter Corrected

F’TGQ':'EZ';CY ngﬁl\l})g Det 3117_00168717 | 3GHz_HP[dB] Reading @?&Tn’; M(ﬁrg)‘“ F(’jgﬁ\';/'r’g;‘ Mgg;" ’?S%"S‘)" ":i‘r?\;“ Polarity
*4.80182 40.03 PKFH 34.2 -31.6 42.63 - - 74 -31.37 0 100 H
* 4.80262 40.75 PKFH 34.2 -31.6 43.35 - - 74 -30.65 0 100 \
7.20346 35.75 PKFH 35.8 -27.8 43.75 - - 74 -30.25 0 100 H

7.2064 37.76 PKFH 35.8 -27.8 45.76 - - 74 -28.24 0 100 \
9.60875 33.13 PKFH 37 -23.2 46.93 - - 74 -27.07 0 100 H
9.60831 33.96 PKFH 37 -23.2 47.76 - - 74 -26.24 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
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REPORT NO: 4789424849-E5V1
FCC ID: ABLSMA716V

DATE: MAY 20, 2020

MID CHANNEL RESULTS

HEUL SUWON Lab Chamber

2028 Apr 10

283282

72000 O OSSO SOOI RSSO

T s s S

Rodiated Emissions 3-Meters
Froject Number:4739424849

Client:Semsung
Config EUT / AC Adopter / Earphons
Hode :BT_GFSK_HARM_2d41

Tested by: 20882

CdBul/m) Harizontal

48

0 L OO r S

Frequency (GHz

18

Fange (62
1=3 1 1218

BB Ref/#tin  Dat/Avg Mods
HC-5B) /301 o PERK/LogPur—Vi

Suoep Pis  foupa/tbde
B Auto) 6B8 MAH

FBUAEU
N6 /3B

Pazition Ronge (Bz) Ref/itin  Del/fvg Node
B-Xldegs 5B | 3:F18 878 PEA/LocPur-Vlidea 588

Fos tion

Fls Hupo/fods
) 16k HAH B-3bBdegs 149 cn|

HORIZONTAL

HEUL SUWON Lab Chamber

2028 Apr 10

283282

2

Rodiated Emissions 3-Meters
Froject Number:4739424849

“IClient:Semsun

Config EUT / AC Adopter / Earphons
Hode :BT_GFSK_HARM_2d41

Tested by: 20882

CdBul/m) Uertical
T
(s

48

om

{mipN}
=N

3@,,",,",,",,",,",,",,",”",”,,”,,”,,”,,”,,”,,”,,”””,,;,,”,,”,,”,,”,””,,””W”,","",,",,"",",,",,","m,,”,,”,,”

Frequency (GHz

Range (GHz) BB Ref/ftin  Dat/Avg Mods

) Pts

H5upa/Mode  Pazition Range (Bz) [T Ref/itin  Del/fvg Node Sweep

Pla  ®upaMode  Position

VERTICAL
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REPORT NO: 4789424849-E5V1 DATE: MAY 20, 2020
FCC ID: ASLSMA716V

RADIATED EMISSIONS

Py | mag | ow | TS| s | e | oSS | M | Tamo | e | me | | e
*4.88173 38.91 PKFH 34.2 -31.6 4151 - - 74 -32.49 0 100 H
*4.8799 39.2 PKFH 34.2 -31.7 41.7 - - 74 -32.3 0 100 \4
*7.32269 36.36 PKFH 35.8 -27.2 44.96 - - 74 -29.04 52 107 H
*7.32323 26.05 VALT 35.8 -27.2 34.65 54 -19.35 - - 52 107 H
*7.32356 38.84 PKFH 35.8 -27.2 47.44 - - 74 -26.56 182 100 \4
*7.32299 29.26 VALIT 35.8 -27.2 37.86 54 -16.14 - - 182 100 \
9.76618 33.42 PKFH 37.2 -23.9 46.72 - - 74 -27.28 0 100 H
9.76399 33.74 PKFH 37.2 -24 46.94 - - 74 -27.06 0 100 \4
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789424849-E5V1

FCC ID: ABLSMA716V

DATE: MAY 20, 2020

HIGH CHANNEL RESULTS

HEUL SUWON Lab Chamber

2028 Apr 18 18:16:16

T e e R

Rodiated Emissions 3-Meters
Froject Number:4739424849

Client:Semsung
Config EUT / AC Adopter / Earphons
Mode :BT_GFSK_HARM_2488

Tested by: 20882

CdBul/m) Harizontal

4BW

|

Frequency (GHz

18

Fange (6Fz) FEUEN Ref/ALin
153 INC-6a81/30k  112/10

Dat/fvg Fode
PERK /LogPur—i

cp

Pta  #5upa/Mode Pazition Ronge (Bz) FBUAEU
deo  BEnsec(hutod GBBT MR B-Fbkgs 156 | 3:F18 N6

608 /3B

Ref/itin  Del/fvg Node
878 PEA/LocPur-Vlidea 588

Pls  ®upaMode  Position
) 16k MAdH E-3EBdegs 158 cn

HORIZONTAL

HEUL SUWON Lab Chamber

14 18:16:16

2028 Apr

Rodiated Emissions 3-Meters
Froject Number:4739424849

“IClient:Semsun
Config EUT / AC Adopter / Earphons
Mode :BT_GFSK_HARM_2488

Tested by: 20882

CdBul/m) Uertical
T
5]

48

(slyS 5
0

Frequency (GHz

Range (GHz) BB Ref/ftin  Dat/hvg

Fode Sueep Pta  #5upa/Mode Pasition Range (Bz) [T Ref/fitn

Tet/fvg Hode

Semcp Fls ®upolfoke  Fosition

VERTICAL
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REPORT NO: 4789424849-E5V1 DATE: MAY 20, 2020
FCC ID: ASLSMA716V

RADIATED EMISSIONS

Meter Corrected
o | mme | oa | US| wowe | W | fmim | v | o | e | g e | s
*4.95941 39.04 PKFH 342 -31.6 41.64 - - 74 -32.36 360 100 H
*4.95977 40.62 PKFH 34.2 -31.6 43.22 - - 74 -30.78 360 100 \
*7.43988 37.38 PKFH 35.8 -27.1 46.08 - - 74 -27.92 44 100 H
*7.43982 27.52 VALIT 35.8 -27.1 36.22 54 -17.78 - - 44 100 H
*7.44167 36.5 PKFH 35.8 -27.1 45.2 - - 74 -28.8 35 247 \
* 7.44045 24.79 VALT 35.8 -27.1 33.49 54 -20.51 - - 35 247 \
9.91163 32.62 PKFH 375 -22.1 48.02 - - 74 -25.98 0 100 H
9.91424 32.89 PKFH 375 -22.1 48.29 - - 74 -25.71 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789424849-E5V1 DATE: MAY 20, 2020
FCC ID: ASLSMA716V

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

o UL SUWON Lab Chamber 1 2828 Apr 18 17:83:28
fte]
i i Restricted Bondedge
5 Project Mumber: 4789424849
ST mm——— Client:Samsung
H i : Config:EUT / AC Adapter / Ecrphone
- ; ; ; Mode:BT_8PSK_BE_H_2z4B2
83 : I S — H Tested by 2A882 "
i . N
fal
T
i
c
a
N
C
a
T
£
>
5
fua}
3
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Fenga (GH2) REU/ VBN Ref/Atin  Det/vg Mods Sweep Ptz #5upeMode Pasition | Ronge (B2 REW/UEU Ref/fttn  Det/fug Hode Suesp Fie  Fapsiba Fesition
2312415 HCEE/H 1 FEAK/Logur\lidso  Fnsectiute) BOBT  NAIH 33 degs | 212,312,415 MC-EE)/TE  112/5  PEAKARIL Ag BOSTs/TBU GO 1ARIT T chgs 198
Meter Corrected - - -
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker privva R:{_gmg Det 3117_00168717 10d8_ATT(dB] (Ig_g::i/\/r:rg‘;) pria s pri o i) iy precd Polarity
1 *2.39 42.2 Pk 31.7 -25.5 48.4 - - 74 -25.6 335 190 H
2 * 2.38525 45.26 Pk 31.7 -25.5 51.46 - - 74 -22.54 335 190 H
3 *2.39 32.49 VALT 31.7 -25.5 38.69 54 -15.31 - - 335 190 H
4 *2.3702 32.92 VALT 31.6 -25.5 39.02 54 -14.98 - - 335 190 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: 4789424849-E5V1
FCC ID: ASLSMA716V

DATE: MAY 20, 2020

VERTICAL RESULT

5L SUMON Lok Chanber | 2020 Apr 18 16:52:54
2 - -
] ; Restricted Bondedge
|5 Project Number:4789424849
- : e Client:Samsung
H i Config:EUT / AC Adapter / Ecrphone
o ; ; Mode:BT_BPSK_BE_U_2482
83 : e Tested by: 20682
§ 85 ; e R S s R e B
e i
L ; ;
o i H
> 75 i SRS S SUSSSSSS——SUSSS———— S ———————U——————TS———.( RS SU———————
3 i : [
a 65 ; e | T —
2 : :
55 Average E_ mit CdBulb/my |’ e
g L s sk W e A ; M
5 ......... .....
; ; P43
! o
e e s s -
2,31 18.5MHz/ 2.415
Frequency (GHz)
Fenge CGfiz) RBUUEN  Ref/Atin  Dal/fvg Pode Swesp Fts  #aupsMode  Pasition | fonge (B RN/ Ref/fttn  Det/vg fods Suesp Pte  Sowpslibds  Fosition
Meter Corrected
Frequency e Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker aHz) FEE:I\;\)Q Det 3117_00168717 10dB_ATT[dB] Sgse)/? dBuvim) @B dBuvim) @8 (begs) s Polarity
1 *2.39 43.75 Pk 31.7 -25.5 49.95 74 -24.05 253 397 i
2 *2.35338 45.66 Pk 31.6 -25.5 51.76 - - 74 -22.24 253 397 i
3 *2.39 32.47 VALT 31.7 -25.5 38.67 54 -15.33 - - 253 397 i
4 *2.3854 32.94 VALT 31.7 -25.5 39.14 54 -14.86 253 397 i

* - 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: 4789424849-E5V1 DATE: MAY 20, 2020
FCC ID: ASLSMA716V

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

o UL SUWON Leb Chamber ! 2828 Apr 16 17:13:18
fae]

Restricted Bondedge

Project Mumber: 4789424849
Client :Samsung
Config:EUT / AC Adopter / Ecrphone

Mode ! BT_8PSK_BE_H_248@
Tested by 20882

zontal

Hor i

CdBul)/m)

2.46 18. 3MH=z/ 2.563
Frequency (GHz)

Ronge (GHz) REU/UBM Raf/8ttn  Det/fvg Mode Sweep Pts  #5ups/Mode  Pasition | Renge (BHz) REAL/UBU Ref/fttn  Det/fvg Hode Suesp Pts  ESwps/Mods  Position
127 45-2.563 1H(-6dB)/ M 11273 PEAK/LogPur-Uideo  Hmeec(Auto) B8B1  MAH 345 degs 1 2:2°46-2.% 1M(-6c8) /560 2/5 PEAK/Valt fvg BB456he/REY 6381 1/ARTT 45 dege 362

Meter Corrected

Marker F’?g‘fz';cy R(;';:l\?)g Det 3117_00168717 10dB_ATT[dB] (Igzz\d/\/r:'?) AV(Z’;?\E/ /rLr“;”“ M(:'BG;" '(’SSEVL/':)“ PK(MJ;;QW /?élg\gusl)h *:zg;\! Polarity
1 *2.48351 44.61 Pk 31.9 -25.2 51.31 - - 74 -22.69 345 362 H
2 * 2.48352 52.46 Pk 31.9 -25.2 59.16 - - 74 -14.84 345 362 H
3 *2.48351 33.15 VALT 31.9 -25.2 39.85 54 -14.15 - - 345 362 H
4 *2.48387 34.25 VALT 31.9 -25.2 40.95 54 -13.05 - - 345 362 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: 4789424849-E5V1 DATE: MAY 20, 2020
FCC ID: ASLSMA716V

VERTICAL RESULT

. _5UL SUWON Lok Chamber | 2028 Apr 18 17:46:85
2 T T T
i i Restricted Bondedge
5 H Project Number:4789424849
- : N : Client:Samsung
i H H Config:EUT / AC Adapter / Ecrphone
o H : : Mode:BT_8FSK_BE_U_2488
83 : S : Tested by: 20682
I < 1o T [ T S T
-
4
0
= | O et s O S SO
€
S
=
Lé 65 S [ S —
- ! 2 averade Limit LU i : i
== i ‘ . HJCD_'_ rage Limit !.‘I_.-\ S ‘ : N
MMMMW' AR AP ol A 5o A o A
T S R S T T T : S—
3
o
e e s s -
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Fenge (GH2) RB/BN  Ref/fltn Det/fvg Mode Sweep Ptz FawpsMode Fasition | Range (B0 REW/EU Ref/fttn  Det/fug Node Suesp Fte  fwpsbd  Fosition
Meter Corrected
Frequency e Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker pirve FEE:I‘?)Q Det 3117 00168717 | 10dB_ATT[dB] Reading prirvim prics amuvim) ) P pt Polarity
1 *2.48351 49.87 Pk 31.9 -25.2 56.57 - - 74 -17.43 257 365 \
2 *2.48424 49.67 Pk 31.9 -25.1 56.47 - - 74 -17.53 257 365 \
3 *2.48351 33.64 VALT 31.9 -25.2 40.34 54 -13.66 - - 257 365 \
4 *2.48354 33.66 VALT 31.9 -25.2 40.36 54 -13.64 - - 257 365 \

* - 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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