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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: WCDMA/LTE/5G NR Laptop + BT/BLE, DTS/UNII a/b/g/n/ac/ax
MODEL: NP545XLA, NPS45XLA-KALTT, NP545XLA-KA1VZ

SERIAL NUMBER: FLKRO1R2S00430 (CONDUCTED);

FLKJ930R400094X (RADIATED);

DATE TESTED: 2021-04-20 ~ 2021-06-14

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:
Junwhan Lee JiHyeon Park
Suwon Lab Engineer Suwon Lab Technician
UL Korea, Ltd. UL Korea, Ltd.
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DATE: 2021-06-14

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.

NS

ANSI C63.10-2013.

KDB 558074 D01 15.247 Meas Guidance v05r02.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 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)
36.5dBuV + 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 3.01dB
Radiated Disturbance, 30 MHz to 1 GHz 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.90 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

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

4.4. DECISION RULES

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in IEC Guide
115:2007.
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

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

This report covers the Samsung models NP545XLA, NP545XLA-KALTT and
NP545XLA-KA1VZ. These models are identical in hardware except below.

NP545XLA-KALTT: eSIM IC unmounted on PCB.
NP545XLA-KA1VZ: There is no difference in hardware(Supported RF band is different).

With some pre-scan, model NP545XLA was set for final test.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Power
Range Mode Mode [dBm] [mW]
[MHz]
‘ Average 15.393 34.618
Basic GFSK Peak 15.784 37.879
Average 14.648 29.161
2402 ~ 2480 Enhanced Pi/4-DPSK
Peak 17.149 51.868
Average 14.668 29.295
Enhanced 8PSK Peak 17.707 58.979
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 antennas, with maximum gain of 1.61 dBi.
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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.

i. Worst Axis Condition
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.

ii. Foldable condition
The Fundamental of the EUT was investigated in four foldable conditions.
[Fold, Laptop(90degree)].

Fold

Laptop(90 degree)

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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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37R32A00XADK3 N/A
Data Cable SAMSUNG EP-DW767JWE N/A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m 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)

EUT | Comb&nerl

| Bluetooth Tester |

|

—_—
AN - =

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

IAdapter |

AC Main

1)

aan

TT11)
SENS

| Bluetooth Tester
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DATE: 2021-06-14

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 Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 08-19-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-13-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-13-22
Antenna, Horn, 18 GHz ETS 3115 00167211 07-27-22
Antenna, Horn, 18 GHz ETS 3115 00161451 08-15-22
Antenna, Horn, 18 GHz ETS 3117 00168724 07-27-22
Antenna, Horn, 18 GHz ETS 3117 00168717 08-15-22
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-04-22
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-06-21
Preamplifier, 1000 MHz Sonoma 310N 341282 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 351741 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-04-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-05-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-05-21
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-21
Average Power Sensor Agilent / HP U2000 MY54270007 08-05-21
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-05-21
Power Splitter MINI-CIRCUITS WA1534 UL001 01-27-22
Attenuator PASTERNACK PE7087-10 A001 08-03-21
Attenuator PASTERNACK PE7087-10 A008 08-03-21
Attenuator PASTERNACK PE7004-10 2 08-04-21
Attenuator PASTERNACK PE7087-10 A009 08-03-21
EMI Test Receive, 40 GHz R&S ESU40 100439 08-03-21
EMI Test Receive, 40 GHz R&S ESU40 100457 08-03-21
EMI Test Receive, 3 GHz R&S ESR3 101832 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-04-21
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-04-21
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-04-21
LISN R&S ENV-216 101837 08-06-21
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-02-21
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5

Page 12 of 56

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: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

7. TEST RESULTS SUMMARY

FCC Part o _— Test
Section Test Description Test Limit Condition Test Result
2.1051, | Band Edge / Conducted
15.247(d) | Spurious Emission -20 dBc PASS
1(?))%11)7 TX conducted output power <21 dBm PASS
15.247 . . > two-thirds of the 20
(@)(1) Hopping frequency separation dB bandwidth Conducted PASS
15.247 . More than 15 non-
(@)(1) i) Number of Hopping channels overlapping channels PASS
15.247 .
Avg Time of Occupanc <8dBm PASS
(@)@)ii) |0 pancy
15.207(a) AC_Po_wer Line conducted Section 11 Power Line PASS
emissions conducted
15.205, : . . .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) 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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DATE: 2021-06-14

9. ANTENNA PORT TEST RESULTS

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mod On time | Period | Duty Cycle Duty Cycle 1/T Minimum VBW
ode
[msec] [msec] [%] Correction Factor[dB] [kHz]
2 400 ~ 2 483.5 MHz Band
Bluetooth 2.878 3.752 77.71 1.15 0.35
[ TR Weyeight Spectram Anelyzer - Swept 5 == )

RL

RF [sono DpC | CORREC |

| SENSE:INT]

[ ALIGN AUTD |

04:52:32 PMMay 26, 2021

PNO: Fast —%— 1rig:RF Burst
IFGain:Low Atten: 40 dB

#Avg Type: RMS

TRACE 1456

10 dBidiv
Log

Ref 30.00 dBm

a0

100

0.o0

-10.0

-200

-30.0

-40.0

-500

-G0.0

2 A1
3 A1

WO~

t (A)
t (A)

Center 2.441000000 GHz
Res BW 8 MHz

[ oo TRe] scu
1 N t

3.753 ms
2878 ms
3.752 ms

#/BW 50 MHz

15.68 dBm
(A) 0.47 dB
(A) 0.13dB

FUNCTION ] FUNCTON wiDTH

STATUS

Sweep 10.00 ms (20001 pts)

Span 0 Hz

FUNCTION VALUE -
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9.2. 20 dB 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

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20 dB Bandwidth
[MHz] [kHz]
Low 2402 926.2
Mid 2 441 926.0
High 2480 9247
Worst 926.2

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20 dB Bandwidth
[MHz] [kHz]
Low 2 402 1268.0
Mid 2 441 1269.0
High 2 480 1268.0
Worst 1269.0
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DATE: 2021-06-14

BDR

EDR

Keysight Spectrum Anshyzer - Occupied B
AL 5 S0 O e

-

" Center Freq: 2.402000000 GHz
‘AvglHold: 100100

Trig: Free Run

E=r
41848 Py 26, 2021
Radio Std: Nene

Keysight Spectrum Anshyzer - Occupied B
&L [ 5000

" Center Freq: 2.402000000 GHz

-

[E=mra
430,28 P ay 26, 2001
Radio Std: None

Trig: Fres Run Avg|Hold: 1001100

aTatus

AFGainLow #Atten: 40 4B Radio Device: BTS FGainiLow #Atten: 40 4B Radio Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
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 20.0 dBm Occupied Bandwidth Total Power 20.3 dBm

826.80 kHz 1.1471 MHz
Transmit Freq Error 16.813 kHz OBW Power 98.00 % Transmit Freq Error 27.204 kHz OBW Power 99.00 %
x dB Bandwidth 926.2 kHz x dB -20.00 dB x dB Bandwidth 1.268 MHz x dB -20.00 dB

aTatus

20 dB bandwidth /0 CHANNEL

20 dB bandwidth /0 CHANNEL

mnwmw oumuw

"Center Freq: 2.441000000 GHz

(==
04:19:11 P May 26, 2021
Radio Std: None.

mnwmw oumuw

=R
041808 P May 26, 2021

"Center Freq: 2.441000000 GHz Radio Std: None

aTaTus

. Trig: Free Run ‘AvgIHold: 1001100 v Trig: Free Ru ‘Avg[Hold: 1001100
AFGain:Low #Atten: 40 4B, Radio Device: BTS FGainLow #Atten: 40 4B, Radio Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2.441 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 22.0 dBm Occupied Bandwidth Total Power 22.4 dBm

827.08 kHz 1.1475 MHz
Transmit Freq Error 19.113 kHz OBW Power 99.00 % Transmit Freq Error 27.948 kHz OBW Power 99.00 %
x dB Bandwidth 926.0 kHz xdB -20.00 dB x dB Bandwidth 1.269 MHz xdB -20.00 dB

aTaTus

20 dB bandwidth / 39 CHANNEL

20 dB bandwidth / 39 CHANNEL

KWMWWAMM Occupied BW

e Freq: 2430000000 GHz
‘AvglHold: 100100

Trig: Free Run

[E=R=2
04:18:34 P May 25, 2021
Radio Std: None

KWMWWAMM Occupied BW

~ Center Freq: 2.480000000 GHz

E=r
41745 Py 26, 2021
Radio Std: Nene

Trig: Fres Run Avg|Hold: 1001100

aTatus

AFGain:Low #Atten: 40 dB Radio Device: BTS MFGaincLow #Atten: 40 dB Radio Device: BTS

10 dEidiv Ref 30.00 dBm 10 dEidiv Ref 30.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz Center 2.48 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 19.4 dBm Occupied Bandwidth Total Power 19.7 dBm

827.48 kHz 1.1494 MHz
Transmit Freq Error 16.967 kHz OBW Power 98.00 % Transmit Freq Error 27.815 kHz OBW Power 99.00 %
x dB Bandwidth 924.7 kHz x dB -20.00 dB x dB Bandwidth 1.268 MHz x dB -20.00 dB

aTatus

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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REPORT NO: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

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 mW.

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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FCC ID: ASLNP545XLA

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

;

—
[
05:10:17 PMMay 26, 2021
TRACE 3456
TYPE| M ARAAAAAe

DET|P NNNNN

AMkr2 1.000 00 MHz
0.087 dB

Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ DC [ CORREC |

[ SENSE:INT] | ALIGN AUTO |
‘ #Avg Type: RMS
PNO: Wide -+ Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

Ref 30.00 dBm

10 dBidiv
JLog

200 ’

0.0

oo

-10.0

=200

=300

-400

-50.0

500

Span 3.000 MHz

#VBW 300 kHz Sweep 2.667 ms (20001 pts

Center 2.441000 GHz
Res BW 300 kHz

IMSG

STATUS

HOPPING FREQUENCY SEPARATION PLOT

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

IFGain:Low

PNO: Wide -+ Trig: Free Run

Atten: 40 dB

BE Keysight Spectrum Analyzer - Swept SA (= |
RL | RF [s0@ DC [ CORREC | | SENSE:INT] | ALIGN AUTO | 05:22:23 PM May 26, 2021

r ‘ #Avg Type: RMS TRACE 3456
Avg|Held: 100/100 TYPE|M i

DET|P NNNNN

Ref 30.00 dBm

AMkr2 1.000 00 MHz
-0.845 dB

10 dB/div
HLog

a0
¢

1n.0

oo

-100

=200

-300

-400

500

-60.0

Span 3.000 MHz

Center 2.441000 GHz
Sweep 2.667 ms (20001 pts

Res BW 300 kHz

IMSG

#VBW 300 kHz

STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

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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DATE: 2021-06-14

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Feysight Specirum Anshyzer - Swept 53

—
esight Spectrum Analyzes - Swepl 54
l 3

(=A™
AL Ls0 CORREC [ sensen] ALIGN AITO_ | Son b | comec sensEnT a16H a0 05:05.14 774 May 25, 2021
] #Avg Type: RMS. pe: RMS. TRAGE 3% €
BNO:Fast -+~ Trig: Free Run Avg|Hold: 1001100 FRGWide -»- Trig: FreeRun AvglHold: 100100 TP
IFGainLow Atten: 40 48 IFGain:Low Atten; 40 4B o
10 dB/dlv Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
I
200
0.0
50
Start 2.39000 GHz Stop 2.49000 GHz Start 2.40000 GHz Stop 2.43000 GHz
liRes BW 300 kHz #VBW 300 kHz [#Res BW 300 kHz #VBW 300 kHz

Sweep 1.333 ms (20001 pts)

Sweep 1,333 ms (20001 pts!

30MHz SPAN, SEGMENT 1 OF 3

100 MHz Span

Feysight Spectrum Anshyzer - Swept 54 [~ ‘Keysight Spectium Anglyzer - Swept S (=1 ks
AL % |soa oo | coRReC i I e | 05:06:15 PMMay 26,2021 AL W [son b | Comec SewsE T HEN T 0557 00 FhiMay 26,2021
] #Avg Type: RMS TRac 56 #Avg Type: RMS. TRACE[ - 345 6
NG Ve -+~ Trig: FreeRun AvglHald: 100100 T WG Wids -r- Trig: FreeRun ‘AvglHald: 1001100 TrReM
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB o
{0 cBiely  Ref 30.00 dBm 0 aeiai Ref 30.00 dBm
Log Log
"
B
o0
521
Start 2.46000 GHz Stop 2.48200 GHz.
Start 2.43000 GHz Stop 2.46000 GHz
4Res BIW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

usa

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

—
Keysight Spectrum Anshyzer - Swept SA ‘Weysight Spectriam Analyzes - Swept Sh (==
AL % |sba o | coReC [ sensea] ALIGN AT0 | Al W [son bc | comec SEnsET a16H a0 0521743 7 May 26, 2021
] #Avg Type: RMS #hg Type: RMIS. TRAGE[ 2345
PNO-Fast -+~ Trig: Free Run AvglHald: 100100 PNG Wids ~»- Trig: FreeRun AvglHold: 1001100 TP
IFGainLow Atten: 40 0B IFGain:Low Anen: 40 68 oe

10 defdiv Ref 30.00 dBm
Log

;\%‘?Dklw Ref 30.00 dBm

30MHz SPAN, SEGMENT 2 OF 3

Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
— = srarus
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
Keysight Spectrum dnahyzer - Swept 54 ) ) wwswmmw—w: = & [
RL R 50 IRE N N ALIGN ALY RL AF 500 DC | CORREC SENSE:INT ALIGN AUTO 05:20:37 PM May 26, 2021
op Freq 2.460000000 GHz A : v Type: s FEERET
WO Wide —»- Trig: Free Run Avg|Hold: 1001100 TRO Wiide ~+- Trig: FreeRun AvglHeld: 1001100 Tl
IFGainLow Atten: 40 dB IFGain:Low Atten: 40 dB L
0deidiv - Ref 30.00 dBm [0 deidi_Ref 30.00 dBm
Log o5
20.0
0.0
500
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 2.46000 GHz,
LiRes BW 300 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts, #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
=
e -

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

Page 23 of 56

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: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.347 32 0.111 0.4 -0.289
DH3 1.630 17 0.277 0.4 -0.123
DH5 2.878 10 0.288 0.4 -0.112
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.347 8 0.028 0.4 -0.372
DH3 1.630 4.25 0.069 0.4 -0.331
DH5 2.878 2.5 0.072 0.4 -0.328
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Vessghl Spectum Anayer - Swes A e e [Prr Ty e————y e e
RL w_ [so oc | comsc SENSEINT autan aTo 05:15:25 Phay 36, 20010 AL w50 nc | comec | sese ATaH ATo 05:11:53 PMhay 75,2031
| Trig Delay-71.8 ps #Avg Type: RMS e[l s e ] “#Avg Type: RMS RACE[} 23156
NG Fast ~o-  Trig: RF Burst ™ NG Wide —»  Trig: FreeRun TR Wi
IFGain:Low Atten: 40 dB bl IFGein:Low Atten: 40 dB oerlP
AMkr2 374.3 ps
10 dBidiv Ref 30.00 dBm 0.18 dBj 10 e/ Ref 30.00 dBm
Log Leg
20 & 4 00|
100 0
100 -ne
i i
i i
¥
20 Ml | S S S— —— S— —CL (| L .m0
I i
fn 50
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 s (20001 pis)| Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 pts)|
usa s = stanus
— —
KeyaightSpectrum Andyaer - Swept SA = [ & k] KeyaightSpectrum Analyzer - Swept 54 = & s
RL R [so pc | Comec SENSENT ALTGH ALTTO 15.14:56 PMhay 25, 2021 AL S0 bc | comec | SENsE:INT] ALTGH ATD 050212 P hay 25, 2031
| Trig Delay-188.0 ps. #Avg Type: RMS e[ s I ‘#Avg Type: RMS 3456
NG Fast —+-  Trig: RF Burst TFE NG Wide —» Trig: FresRun TYRE Wk
IFGain:Low Atten: 40 dB Ll IFGain:Low Atten: 40 dB oerlP
AMKr2 1.630 ms|
10 dEjalv Ref 30.00 dBm 0.08 dBj 10 cBidiv  Ref 30.00 dBm
Log Log
00 ("\ [} =0
100 100
100 -ne
I i
i i
4
400 0.0
B 600
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 pts)|
= s = Stams
— —
KeyaightSpectnum Ansyze: - Swepl SA o 5 ki Keyaight Spectaum Anslyzer - Swep Sh o)
RL RE sie oc | correc | SENSE:INT] ALTGN AUTO 05:14:24 PMMay 26, 2021 RL RE 509 DC CORREC SENSE:INT| ALTGN AUTO 05:12:33 PM May 26, 2021
Trig Delay-398.0 us. #Avg Type: RMS e[ 55 6 | ‘#Avg Type: RMS RACE[. - 3456
PNO Tast ——  Trig: RF Burst T e PND Wide ——  Trig: Free Run TIPE W
IFGainLow Aten: 40 dB oerl IFGainLow Atten: 40 dB oeTl
AMKr2 2.878 ms|
10 deidly  Ref 30,00 dBm 0.59 dBj 10¢8/dv  Ref 30,00 dBm
Log Log
200 O ' o0
)00, 00
100 100
. i
p.a fiHLTE RN e
" i
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.800 ms (20001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 pts)
e s = Stams

PULSE WIDTH — DH5

OBSERVATION PERIOD = DH5
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9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK Normal
DH1 0.380 32 0.122 0.4 -0.278
DH3 1.633 17 0.278 0.4 -0.122
DH5 2.881 10 0.288 0.4 -0.112
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK AFH
DH1 0.380 8 0.030 0.4 -0.370
DH3 1.633 4.25 0.069 0.4 -0.331
DH5 2.881 2.5 0.072 0.4 -0.328
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—
Keysight Spectrum Analyzer - Swrept S %
AL [T 95.73.28 Py 26 2031

Xerioht Spacii Paheer- SeestEh
RL w_so oc SENSEINT autan aTo 05:27:07 Phay 36, 20210 b | cormec | Seusem ATaH ATo
| Trig Delayd. 841 ms #Avg Type: RMS TACE ] “Avg Type: RMS
NG Fast ~a-  Trig: RF Burst NG Wide —»  Trig: FreeRun el
IFGain:Low Atten: 40 dB IFGein:Low Atten: 40 dB oerlP
AMKr2 380.3 ps|
10 dBJdiv -0.15 dB 10 cgidiv  Ref 30.00 dBm
Log og
w0 20
f
i 100
100 -ne
i i
i i
i
20 -mp
I i
fn 50
Center 2.441000000 GHz Span [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #HVBW 50 MHz Sweep 500.0 ps (20001 pls! [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 ptsn
usa s = stanus
= mswiremmnwu ham = | & e
correC_| SENSENT ALTGH AT 15.75:26 PMhay 25, 2021 [ comez ] SENsE:INT] ALTGH AT 057347 FWhay 28, 2031
Trig Delayd 823 ms :mvg Type: RMS. I #Avg Type: RMS RACE[. - 545
PNO: Fast —+— Trig: RF Burst PO Wide —»— Trig: FreeRun TIPE W
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB oerlP
AMKr2 1.633 ms|
10 dBIdiv 0.96 d 10B/dv  Ref 30.00 dBm
Log Log
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¢
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100 -ne
i
i
-10.0
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ICenter 2441000000 GHz Spal [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000ms (znum pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 pts)|
s = Stams

=
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Keprwﬂptmmlnﬂpu wn o || & 3
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Trig Delaya 378 ms ‘#Aug Type: RMS | Shng TYp RIS
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IFGaintow Atten: 40 dB: IFGainow n: 40 d oer|P
AMKr2 2.881 ms|
0.50d 10d2div  Ref 30,00 dBm
Log
o0
i
100
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T
0.0
i
[Center 2.441000000 GHz P [Center 2.441000000 GHz Span 0 Hz
#VBW 50 MHz Sweep 3.800 ms (20001 pts)| Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 pts)|
Srans = st

PULSE WIDTH — 3-DH5

NUMBER OF PULSES IN 3.16 SECOND

OBSERVATION PERIOD - 3-DH5

Page 27 of 56

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: 4789893923-E8V1
FCC ID: ASLNP545XLA

DATE: 2021-06-14

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

Frequency | Peak Output Limit Margin
Channel Power
[MHz] [dBm] [dBm] [dB]
Low 2 402 13.920 21.000 -7.080
Mid 2441 15.784 21.000 -5.216
High 2480 13.332 21.000 -7.668
Worst 15.784 21.000 -5.216
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency | Peak Output Limit Margin
Channel Power
[MHZz] [dBm] [dBm] [dB]
Low 2402 15.221 21.000 -5.779
Mid 2441 17.149 21.000 -3.851
High 2480 14.645 21.000 -6.355
Worst 17.149 21.000 -3.851
9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency | Peak Output Limit Margin
Channel Power
[MHZz] [dBm] [dBm] [dB]
Low 2402 15.866 21.000 -5.134
Mid 2441 17.707 21.000 -3.293
High 2 480 15.170 21.000 -5.830
Worst 17.707 21.000 -3.293
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9.6.4. OUTPUT POWER PLOTS

PEAK OUTPUT POWER

— —
A Analyzes - Swept SA
al R [sco oc | comec SensemT ALTGH AT AL R Isco bc | comec SewsEmT A300 AT
#hvg Type: RMS #hvg Type. RMS
PHGTost s Trig: FresRun AvglHeld: 100100 TWOTTast s Trig: FreeRun ‘AvglHold: 1001100
IFGain:Low Atten: 40 4B IFGain: Atten: 40 dB
402 006 0 GHz Mkr1 2.401 868 § GHz
19 dsiciv__Ref 30.00 dBm 13.920 dBm j0dmian_Ref 30.00 dBm 15.221 dBm
n 0
o— — iy S— —
20 200
50 20
i o
Center 2.402000 GHz Span 10.00 MHz Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
= s = p—
Reysight Spectrum Anskyzer - Swept SA x—nwsﬁcnmmw--w: ==
AL e [s0@ oc | coRkeC sensean]| ALIGN AT Al W Tsin b | comec SEvsEmT AL160 aT0 " 0
] #hvg Type: RMS E Avyg Type: RMS
PNO:Fast -+~ Trig: Free Run ‘AvglHold: 100100 e PG Fast ~»- Trig: FresRun AvglHold: 1001100
IFGainLow Atten: 40 08 oer \FGaimLow Atten: 40 98 =
Mkr1 2.441 104 5 GHz Mkr1 2.441 245 5 GHz
Jodereiy Ref 30.00 dBm 15.784 dBm {0 gesdis_Ref 30.00 dBm 17.149 dBm
og
¢ ‘ ¢
o
i ol—s _ |
200
0.0
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ises STATUS mad [FTems
Keysight Spectrum Anaiyzer - Swept 53 mpwspsnmmm—w?l
B SPwEIT] Al W Tsin b | comwec SOEETT AT AT
#Avg Type: RMS.
WoTest -»- Trig: FresRun ‘AvglHold: 100100

16N AT
#Avg Type: RMS
‘AvglHeld: 100100

i [50 CORREC

| Trig: Free Run

incLow Atten: 40 68

#Res BW 3.0 MHz

stanus)

PNO: Fast =&
IFGain:Low Atten: 40 6B
10 dBidlv  Ref 30.00 dBm J0deidiv - Ref 30.00 dBm
Log Log
¢ | ¢
i [ — |
200
20
. 0
Center 2.480000 GHz Span 10.00 MHz
Center 2480000 GHz Span 10.00 MHz
AUBW 50 MHz Sweep 1333 ms (20001 pts) #Res BIW 3.0 MHz #VBW 50 MHz Sweep 1,333 ms (20001 pts)
vsc rarus

Juse

78 CHANNEL

78 CHANNEL
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8PSK

—
ey ght Spectrum Analysss - Swept SA.
RL 3

0 CHANNEL

eyt Specirum Ansbyze - Swept A
AL " |sva o | comec [ sensen] ALIGN AT 105531 Sin b | comec SEnsET A16H AT
] #Avg Type: RMS ™ #avg Type: RMIS
PNO:Fast -+~ Trig: Free Run AvglHald: 100100 T PWOTFast e Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 4B IFGain:Low en.
Mkr1 2.401 9 Mkr1 2.441 084 0 GHz
Jodeici Ref 30.00 dBm 15.866 dBm j0asidy_ Ref 30.00 dBm 17.707 dBm
og og
i s -
20
0.0
Center 2.441000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s s
\\\\\\

—
Kepsight Spectrurn Analyees - Swept SA
RL 3 so0_0C | CORREC

SENSENT, ALIGH 20

10deidv  Ref 30.00 dBm
Leg

RO Tast - Trig: FreeRun
IFGainiLow Atten: 40 6B

#Aug Type: RMS
AvglHold: 100100

Center 2.480000 GHz
#Res BW 3.0 MHz

Jusc

FVBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

78 CHANNEL
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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
[MHz] [dBm] [mW]
Low 2402 13.532 22.553
Middle 244 15.393 34.618
High 2480 12.951 19.729

9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 12.770 18.923
Middle 2441 14.648 29.161
High 2 480 12.199 16.592
9.7.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 12.808 19.090
Middle 2441 14.668 29.295
High 2480 12.233 16.722
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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 band-edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

x—pmwa«wmnndy-ww: o | k] Keysight Spectram Analyzer - Swept 54
RL RE 0@ DC | CORREC SENSEINT] ALTGN AUTO 04:22:03 PMMay 26, 2021 AL s ALIG & 1
| #Avg Type: RMS el 3is e #Avg Type: RMS
PO Wde - rnn FreeRun AvglHold: 160100 r s ' FROTost -+ Trig: FreeRun
m: 40 45 o IFGain:Low Atten: 40 dB
Mkr1 2.399 780 0 GHz
10 dBidiv  Ref 30.00 dBm -38.906 dBm 0By Ref 30.00 dBm
Log Log »
0
P I
: ]
1o il b
10
y Start 30 MHz Stop 26.50 GHz.
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 973.3 ms (40001 pts)
o0 ’ [efmoodmelsal XLy ] Recion L ecionvmrHl Funcronwawe
i i N f 24017 GHz 14.19dBm
a2 N 1 237127 GHz -30.18 dBm
2 3
L]
BO.0 s
T
8
9
Center 2400000 GHz Span 10.00 MHz 12
#Res BW 100 kHz H#VBW 300 kHz Sweep 5.333 ms (20001 pts) .
- Smans wsa amans,
mnsﬁmmmu Swrept 34 = | KershiSpedrom A -t 4
% [mo oc | comec | ST e $4.35:18 Py 26,2031
\ru Type: RMS. fract 56 | lAvg Type: RMS
PNO:Wide s Trig: FreeRun AvglHold: 1001100 WO Fast -+ Trig: FreeRun
IFGain:Low Atten: 40 dB :E" IFGaI-er Anen: 40 dB
Mkr1 2.441 011 75 GHz
|9 iy Ref 30.00 aBm 16.282 dBm [0¢5d__Ref 30.00 dBm
og
&
’ ¢
0 '
10
10
. I Start 30 MHz Stop 26.50 GHz.
| #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
o0 [wfmoceleelsell KL T Eserion LRsCron Tl FukcTion e
1 N 1 2.440 8 GHz 1581 dBm
2l N 1 25.579 6 GHz -30.61 dBm
g :
6
BO.0 &
H
L]
9
Span 5,000 MHz 20

Center 2.441000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) ) i
aTamus

OUT-OF-BAND 39 CHANNEL

K-prw«wmnndym S-wm o | k] Ifq-wﬂvem-nlmw Swept Sh
W [me oc | comec | Senceant ALTGH AU 04:23:23 Phimay 26, 2021 m
#Avg Typs: RMS. el s #Avg Typs: RMS
TG - Tr Freefun AvglHold: 1001100 TR, PRG Tast -+~ Trig: FreeRun
Acten: 40 dB: oeTl 1FGain ow Atten: 40 dB.
Mkr1 2.483 616 0 GHz Mkr2 _E 66-1 GHZ
{9dBraiv_ Ref 30.00 dBm -38.630 dBm 105/ Ref 30.00 dBm dBm
og
ot
10
: #
promr e . e -
10 R T
"
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
na !, I [efmoodmelsal XLy ] Recion L ecionvmrHl Funcronwawe
i : 1N 1 2.480 5 GHz 13.30 dBm
wz N 1 26.266 4 GHz -30.76 dBm
il 4
4
5
B0 5
7
8
9
Center 2483500 GHz Span 10.00 MHz 12
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) .
- Smamus) wsa R

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Keyaight Spectrum Anyze - Swept 54
AL ’_ [s0n bc | CORREC | SEEE T TGN A

Feysight Spectum Analyze: - Swept SA
L [

[ coreec

At AUT0
HAvg Type: RM!

o

| FAvg Type: R
RO Wide —+-  Trlg: FrosRun bl
IFGoinLom Atten: 40 4B

1o deidiv - Ref 30.00 dBm
Leg

S
AvglHold: 1001100

5
00

Ref 30.00 dBm

NG Wide —+— Trig: FresRun
IFGainLow Atten: 40 dB

10 dB/div
Log

Center 2.400000 GHz
#Res BW 100 kHz

=

#VBW 300 kHz

Center 2.433500 GHz
#Res BW 100 kHz

Jusa

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

Span 10.00 MHz

#VBW 300 kHz Sweep 5.333 ms (20001 pts)

LOW BANDEDGE

HIGH BANDEDGE
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

n.,,@.swm...n_,m powrry o3 ekl Keyeight Spectram Anahizes - Swept Sk
sie oc | correc SENSEINT] ALIGN AUTO 04:29:15 PMMay 26, 2021 RL E RREC | SENSE INT ALIGN & 1
I g Type: RMS 3458 #Avg Type: RMS
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Mkr1 2.399 834 5 GHz
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10.0
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' ¢
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10
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T
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6
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9
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78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

—
Keyaight Spectrum Anlyze - Swept S
AL R [s0n bc | commec |

==
034 P May 26,2021
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Keysight Spectrum Andhasi - Swept 3A
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IR

s
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BL 100
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= osc

LOW BANDEDGE

HIGH BANDEDGE
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FCC ID: ASLNP545XLA
10. RADIATED TEST RESULTS

LIMITS
FCC 815.205 and §15.209
Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/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 =1/0.00288s = 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 (0 CHANNEL)

HORIZONTAL RESULT

| o5UL_SUMON Lab Cherber 2 2821 Moy 1B 16:85:49
[ n n n -
Restricted Bandedge
FPraoject Number:4785893923
L Client: Samsung
Config:EUT / AC Adopter
. : Mod=:ET_GFSK_BE_H_z4m2
L2 = e 0 S Tested by:19227 / AC 128 U, 68 Hz
] S0 UOOS0 AOPUSUOSSPEE SIOHOPUOUIOS SRR HOPSURS RIS NSRS
El
85
a
B
C
a 75
&
:]‘, o S0P ROS SOPRSHSSIPEE SOORPROOSSTRIROROS HSPUURSPRIS SRS
@
Tf
55 HrERage BimlE L0 Bul)/m) % .............................................................................
a5 4
A S S U SO DO L SO
35
2. 31 T8 SMAz/ 2,415
Frequency (GHz)
Range (6121 [T Fef/attn  Dat/fvg Mode Sucep Fto  fupc/fode  Fosition Farge (6tz) (= Ref/Attn  Det/fvg fods Sucep Fls  ®upsifode  Position
1:2231-2.41 THC-6dB) /30 ns PERK/LogPur-lideo  9BBnsecCAulc) BBB1  MAXH 279 degs 183 41 M B i} i lalt l FEd Rl g 18
Trace Markers
Meter Corrected
Frequency " Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (©H?) Fz;_;gc)g Det 3117_00168724 10dB_ATT[dB] sgi\dlu/n"g‘ dBuvim) @) (dBuvim) ) (Degs) cm) Polarity
1 *2.39 40.47 Pk 31.9 -20.3 52.07 - - 74 -21.93 279 103 H
2 * 2.34667 44.09 Pk 31.8 -20.5 55.39 - - 74 -18.61 279 103 H
3 *2.39 30.43 VALT 31.9 -20.3 42.03 54 -11.97 - - 279 103 H
4 *2.3827 31.17 VALT 31.9 -20.4 42.67 54 -11.33 - - 279 103 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: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

VERTICAL RESULT

| osUL_SUMON Lab Chambar 2 2021 May 18 17:36011
[ ™ T
: H Restricted Bandedge
Project MNumber 4789893923
13 Client:Samsung
Config:EUT / AC Adapter
- Mocle :BT_GFSK_BE_U_2482
185 Tested by:19227 / AC 120 U, 68 Hz
95 ..............
N1 S St SRR PSS OSSR NSRS SIS SUS N S S
<
(%
O]
> 75
E
>
2 65
o
sel...fveroge Linit (dBulim o ‘ < |
T Ty o I; b T RNFTN PRI Ty f I | vy I, R "
45 43
=la]
35
2.31 6. oMH=/ 7.415
Frequercy (GHz)
Range (GHz) REUABU Raf/fttn  Det/fvg Mode Samep Pts 4Supe/Mode  Pasition Range (6itz) BB Ref/hitn  Del/fvg Mode Sueep Fis  Foups/Mode Position

Trace Markers

Meter Corrected
Marker F"zgffz’;“y F::;g\c)g Det 3117_00168724 10dB_ATT[dB] 5233‘7% A‘/(z’;g\‘/’/';r“')““ M(’ZE)‘" F(’j;:\l;/\m;‘ PK('\élg)rgm ﬁ:gg;:)h H(ilrg;“ Polarity
1 *2.39 40.81 Pk 319 -20.3 52.41 - - 74 -21.59 153 104 \
2 *2.36108 44.64 Pk 31.8 -20.5 55.94 - - 74 -18.06 153 104 \
3 *2.39 30.78 VALT 319 -20.3 42.38 54 -11.62 - - 153 104 \
4 *2.3888 31.1 VALT 319 -20.3 427 54 -11.3 - - 153 104 \

* - 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: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

UL SUWON Lab Choamber 2 26821 May 108 16:48:28

125
Restricted Bandedge

FPraoject Number:4785893923
L Client:Samsung

Config:EUT / AC Adepter

. Mode ' BT_GFSK_BE_H_2488

185 i H . Tested by: 19227 / AC 128 U, 6@ Hz

CdBull/m) Horizontal

N aad VAT et 5 Pt e 00 e ot 0 e ot 0 03 e e ]
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (6Fz) REUAEN Ref/attn  Dat/ivy otk Suoep Pte  fupc/fods  Fosition Farge (Efiz) [ Red/fttn  Det/ivg fiods Susep Fls  Fupsifode FPosition
1:2746-2.53 MCGEI/M 1128 PEM/LagPur-lideo  SBBnsecAulo) BED1 AR 2 dege 156 co 26-2.5¢ MC-6c81/508  112/" KRl [ AN Rl dege 1
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker Gy R(;;L:c)g Det 3117_00168724 10dB_ATT[dB] (Ig;:\d/\/r:'?) (dBovIm) @8 @Buvim) @8) (0egs) om Polarity
1 *2.48351 38.22 Pk 32 -20.2 50.02 - - 74 -23.98 26 156 H
2 *2.48659 43.32 Pk 32 -20.2 55.12 - - 74 -18.88 26 156 H
3 *2.48351 31.19 VALT 32 -20.2 42.99 54 -11.01 - - 26 156 H
4 *2.4839 31.34 VALIT 32 -20.2 43.14 54 -10.86 - - 26 156 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: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

VERTICAL RESULT

ol SUNON Lob Chamber 2 2821 Moy 1@ 17:23:39
2r
Restricted Bandedge
Project Mumber:4789893923
15 Client: Samsung
ConfigiEUT / AC Adapter
- : : : Mode:ET GFSK_BE U 2488
185 ; ¢ ; Tested by:19227 / AC 1208 U, 68 Hz
95
R e i
r
s
[T
> 75
&
pu
2 65
o
. | \ roge it dBul) /& i
55| - - l 1) Averog i (dBul /R :
FRRVIS—— A Mo e A B ey
45 i g i | : i i i
(=
35
2.48 8. 3MH=z/ 2,563
Frequency (GHz)
Fange (GF) REM/UBU Ref/Attn  Dst/Avg Mods Sweep Ptz #pa/Mode  Pasition Range (G1z) REH/UBY FRef/Ritn Ost/Avg Mode Sueep Fits  Foups/Mode  Fosition
Trace Markers
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height .
Marker (©H) F::;gc)g Det 3117_00168724 10dB_ATT[dB] (323?/‘/?3) dBuvim) @) (dBuvim) ) (Degs) (cm) Polarity
1 * 2.48351 30.86 Pk 32 20.2 51.66 - - 74 22.34 137 100 v
2 2.50468 43.64 Pk 32.1 20.1 55.64 - - 74 -18.36 137 100 v
3 * 2.48351 3112 VALT 32 -20.2 42.92 54 -11.08 - - 137 100 v
4 *2.48350 31.38 VALT 32 -20.2 43.18 54 -10.82 - - 137 100 v

* - 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: 4789893923-E8V1
FCC ID: ASLNP545XLA

DATE: 2021-06-14

HARMONICS AND SPURIOUS EMISSIONS

UL SUWON Lok Chamber 2

1686

m) Horizomtal
.

0 CHANNEL RESULTS

|
|

Forgs Callz] B Falfiin  Dalfig Fids

oL SUWON Lok Chamber 2

851818

VERTICAL

[ 7S
[:]

RADIATED EMISSIONS

Meter Corrected L " - . .
Fr?glﬁezr;cy Fzs_gSC)g Det 3117_00168724 | 3GHz_HP[dB] 5;3(\1;/?2 @‘g’u'\';m M(ZE)'" Tg;ﬁ\';/';';‘ sz’g)'” ’?S;”g“s‘)h ":i‘rgg“ Polarity
* 4.80657 35.16 PKFH 34.1 -27.8 41.46 74 -32.54 360 100 H
* 4.80577 34.94 PKFH 34.1 -27.8 41.24 74 -32.76 360 100 V
7.20826 34.25 PKFH 36.2 -24.8 45.65 74 -28.35 360 100 H
7.20464 34.2 PKFH 36.2 -25 45.4 74 -28.6 360 100 \
9.60997 31.14 PKFH 37 -20.8 47.34 74 -26.66 360 100 H
9.60711 30.85 PKFH 37 -20.9 46.95 74 -27.05 360 100 \

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

39 CHANNEL RESULTS

124

_HARM_2441
u: 19568 7 AC 128 U, 68 Hz

WUémd Horizamtol
o

(\

_— —— . T - 4
Freguency (GHz

Farga Cilz) AR Tl Dat/ig Fods Sep P o aition | g (85 R Far A g e Sy Pl Wik Focitim
" SUL SUWON Lok Cham ber 2 5] 5B
1686

= 68

3 g

2 54

=z B

& &
2 o
1 - - - - - - —"Ta - 8
Frequency (GHz
Torn (T ] Tt Datig e T T Foritio | g (95 W [T Ty Tp Foo S Pt
Frequency R’::(;?nrg Det 3117 00168724 3GHz_HP[dB] %:;Z?:\Zd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) - — dBUV/M (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)

*4.88163 35.32 PKFH 34.1 -27.5 41.92 b - 74 -32.08 360 100 H
*4.88162 34.34 PKFH 34.1 -27.5 40.94 - - 74 -33.06 360 100 \
*7.32162 33.58 PKFH 36.1 -24.6 45.08 b - 74 -28.92 360 100 H
*7.32415 33.88 PKFH 36.1 -24.5 45.48 - - 74 -28.52 360 100 \
9.76483 31.15 PKFH 37.2 -20.5 47.85 b - 74 -26.15 360 100 H
9.76453 30.53 PKFH 37.2 -20.5 47.23 - - 74 -26.77 360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789893923-E8V1
FCC ID: ASLNP545XLA

DATE: 2021-06-14

78 CHANNEL RESULTS

|\_‘UL SUWON Lok :--.‘1'::\.r_'L — - - —_ 2821 May |9 'GJ_;_‘ |E_
Teg
b .
£
2 7 kst
5 W”M i J
|
1 - = - - - - - i@ - \"j
Freguency [GHz
Farga Cilz) AR Tl Dat/ig Fods Sacp G Tapte Faition | T (6 wiEd Fat Al Gal /g Mo Swp Pl Wik Focitim
H,‘UL SULDN Lok :\.nuuf 2 2821 May 18 86 :24: 46
1686
= 68
3 g
2 54
: i
z E b
o,
1 - = - - - - - 1@ — Ta
Frequency (GHz
Torn (T ] Tt Datig e T T Foritio | g (95 e [T Ty Tp Foo Fupaod et
Meter Corrected . . . . .
Frequency . . Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) F{@e_gglc)g Det 3117_00168724 3GHz_HP[dB] Ig;laﬁ/l/r:g (dBuVim) (@B) (dBuV/m) (dB) (Degs) (cm) Polarity
*4.96088 35.02 PKFH 34.1 -26.8 42.32 74 -31.68 360 100 H
* 4.96055 34.03 PKFH 34.1 -26.8 41.33 74 -32.67 360 100 \
*7.44254 32.7 PKFH 36 -23.7 45 74 -29 360 100 H
*7.44181 33.1 PKFH 36 -23.6 45.5 74 -28.5 360 100 \
9.92093 30.5 PKFH 37.4 -20.3 47.6 74 -26.4 360 100 H
9.92191 31.19 PKFH 374 -20.3 48.29 74 -25.71 360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (0 CHANNEL)

HORIZONTAL RESULT

IﬁEUL SUWON Lab Chamber 2 26821 May 108 18:02:25
F- - - -

Restricted Bandedge

FPraoject Number:4785893923
115 e Client:Samsung

H Config:EUT / AC Adopter

Mode ' BT_8PSK_BE_H_24B2

1 IS eeveemmmeeeeesssssssssasssbmsssssss e et ettt e e

Tested by: 19227 / AC 128 U, 6@ Hz

CdBull/m) Horizontal

B gty eSS s e B ot i e

] ] ] 0 SN/ ] 7415

2
’—"uupurwpg (GHz)
fange (623 REUABU Rei/attn  Datifug Mods Sweep Pte fups/fode Fosition Fange (82) [ Ref/Altn  Detifvg Hods Susep Pls  Fupsiode Position
1:2.31-2.415 1M(-5dB)/3H ns PERK/LogPur-lides  JSmeecCPuto) BBB1  MAXH 279 degs 184 41 M L n EAK a4 e FEd 1ARI g= 184
Varker Frequency oeter et a1z onaearos | 10d8 ATTIGH) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polaity
(GHz) gd_au\/)g = ! dBu\//n?) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 40.76 Pk 31.9 -20.3 52.36 - - 74 -21.64 279 104 H
2 * 2.35302 43.83 Pk 31.8 -20.4 55.23 - - 74 -18.77 279 104 H
3 *2.39 30.38 VALT 31.9 -20.3 41.98 54 -12.02 - - 279 104 H
4 * 2.36283 30.95 VALT 31.8 -20.3 42.45 54 -11.55 - - 279 104 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: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

VERTICAL RESULT

I,\I:UL SUWON Lak Chamber 2 2821 Moy 18 17:51:25
E

Restricted Bondedge
Praoject Number:4785893923

115 Client:Samsung
Config:EUT / AC Adopter
- | ; ; ; Mode : BT_8PSK_BE_U_24B2
185 : ; ; ; Tested by: 19227 / AC 128 U, 6@ Hz
95 ....................
T (<1 U U OO S S SO SRS L SO SUSU (01 SO
]
(9
a
> 75
T
I - e .....s et B} it LAl A ri e ., --: L
3 |

seroge Limit Uim) } i
s5l...fverags Limit (dBuUYm ) ? f ‘l -
Y T YT S P PR S T Y YW PRTTJT  of  YYYG PSR YRS =YY P AT R v T e W L Ty

3T TH SHA=/ ] 2415
Frequemcy (GHz)

™

Range (Grz) FEUAEW Fef/attn Dat/fvg Hode Sveep Ptz fwps/fode Position Range (6Hz) (= Ref/fttn  Det/fvg Hodk Susep Fiz  Fupsifode Position

Trace Markers

Meter Corrected

Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height N

Marker oy F::;gc)g Det 3117_00168724 10dB_ATT[dB] (sgswg) @Bovim) ) @Buvim) ) (0egs) o Polarity
1 *2.39 39.94 Pk 319 -20.3 51.54 - - 74 -22.46 153 104 \
2 *2.37244 43.78 Pk 319 -20.4 55.28 - - 74 -18.72 153 104 \
3 *2.39 30.36 VALT 319 -20.3 41.96 54 -12.04 - - 153 104 \
4 *2.3895 30.92 VALT 319 -20.3 42.52 54 -11.48 - - 153 104 \

* - 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: 4789893923-E8V1
FCC ID: ASLNP545XLA

DATE: 2021-06-14

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

KL” SUWON Lak Chamber 2
>

18:18: 84

Restricted Bandsdge

Project MNumber:d478S893923
Client:Samsung

Config:EUT / AC Adopter
Mode:BT_8FPSK_BE_H_248d

Tested by: 19227 /

AC 128 U, 6B Hz

Horizaontal

CdBul/m)

“hw § ".LL Jﬁ il \.n‘J

45| |
b WINPPURN SRR oo b e A o7t b A A i,
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Ronge (Griz) [ Ref/ffitn Cetifvg Pode Sweep. Fie  foepsrfode Fusition | Range (Giz) R/ VB Ref/fttn  Det/fvg Hode Sucep Pls thups/Mode FPosition
1:2.46-2.5%3 1MC-EdB)/ M 125 PEAK/LogPur-Uideo  Mmeec(futa) 881  MRXH 38 dege 1§ 2 B ;] C 88456a/RE| RLT degs 16 ‘
Varker Frequency R’:::I?r: et 117 00168724 10d8_ATTId8] CF;’E”:;‘:‘“ Average Limit Margin Peak Limit PK Margin Azimuth Height polarit
(GHz) (dBuv)g e . @8 uV/rrg\) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Y
1 *2.48351 41.51 Pk 32 -20.2 53.31 - - 74 -20.69 38 101 H
2 * 2.48606 45.03 Pk 32 -20.2 56.83 - - 74 -17.17 38 101 H
3 *2.48351 30.91 VALT 32 -20.2 4271 54 -11.29 - - 38 101 H
4 2.50456 31.03 VALT 32.1 -20.1 43.03 54 -10.97 38 101 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: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

VERTICAL RESULT

5 UL SUWON Lok Chamber 2 2821 May 18 18:31:23
5 - : :

Restricted Bondedge

Project Number:d783633923

1S : Client:Samsung
H Config:EUT / AC Adapter
i Mode:BT_8PSK_BE_U_2480
185 ! ; Tested by:19227 / AC 128 U, 6B Hz
95 .........
§ 85
2
L
o -
S N S 1S sttt ST N S SO R
5
=
2 65 \
k /]
55 I i '
[NENTHTRETYIFY
4 5 é .........
35
2.46 8. 3MHz/ Z.563
Freguency (GHz)
Ronge (GHz) REU/ VB Rai/fttn  Det/Avg Mods Sessp Ftz  #oupsMode  Fasiticn ‘ Rangs (G2 (e Ref/Attn  Det/fvg hods Susep Fis  Fpsffade Fesition |
Trace Markers
Meter Corrected " N N
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH2) R(:;L:c;g Det 3117_00168724 10dB_ATT([dB] (I;;:g/\/r:'?) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
1 *2.48351 41.43 Pk 32 202 53.23 - - 74 2077 92 112 v
2 2.51177 43.69 Pk 32.1 -20.2 55.59 - - 74 -18.41 92 112 Vv
3 *2.48351 30.6 VAIT 32 202 424 54 116 - - 92 112 v
4 *2.48369 31.35 VAIT 32 202 43.15 54 10.85 - - 92 112 v

* - 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: 4789893923-E8V1

DATE: 2021-06-14

FCC ID: ASLNP545XLA

HARMONICS AND SPURIOUS EMISSIONS

m) Horizomtal

tdBu

0 CHANNEL RESULTS

UL SUWON Lok Chamber 2

11 —— —_—— =
1686

Forgs Callz] B Fal/Aiin  Datfieng Pids ) Filin Dat g ko Secap Fio  Fapok  Fecilio

1 UL SUWON Lok C --.‘1'::\.#_} —_ a 'C‘;_':C, I:
1686

K]

§

LT

3 eg

2 o

1 ]
2 =3
1 - = - - - - - 1@ ]
o = Feds — ] 5 W Sp ey
Meter Corrected o . L . .
Frequency Reading Det 3117 00168724 3GHz_HP[dB] Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) - — (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)

* 4.8065 34.84 PKFH 34.1 -27.8 41.14 - - 74 -32.86 360 100 H
*4.80319 34.73 PKFH 34.1 -27.7 41.13 - - 74 -32.87 360 100 \
7.20434 33.53 PKFH 36.2 -25 44.73 - - 74 -29.27 360 100 H
7.20709 33.58 PKFH 36.2 -24.9 44.88 - - 74 -29.12 360 100 \
9.61057 31.32 PKFH 37 -20.8 47.52 - - 74 -26.48 360 100 H
9.61033 30.79 PKFH 37 -20.8 46.99 - - 74 -27.01 360 100 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789893923-E8V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

39 CHANNEL RESULTS

124

_HARM_2441
hu: 19568 7 AC 128 U, 68 Hz

WUémd Horizamtol
o

|
|

Freguency (GHz

Forgs Callz] B Fal/Aiin  Datfieng Pids ) e TopeTod  Farition | ange (G0 ] Faf /Al Dy flade Secap Fio  Fapok  Fecilio

" SUL SUWON Lok Cham ber 2 . @7:15:87
1686

= 68

3 g

2 54

- 5

= ) -
s =l
1 - - - - - - —"Ta - 8
Frequency (GHz
Torn (T ] Tt Datig e T T Foritio | g (95 W [T Ty Tp Foo S Pt
Meter Corrected . " . . .
Frequency Reading Det 3117 00168724 3GHz_HP[dB] Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) - — dBUV/M (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)

*4.88173 35.39 PKFH 34.1 -27.5 41.99 b - 74 -32.01 360 100 H
* 4.88024 34.91 PKFH 34.1 -27.6 41.41 - - 74 -32.59 360 100 \
*7.32258 33.93 PKFH 36.1 -24.7 45.33 b - 74 -28.67 360 100 H
*7.32412 33.51 PKFH 36.1 -24.5 45.11 - - 74 -28.89 360 100 \
9.76494 31.08 PKFH 37.2 -20.5 47.78 b - 74 -26.22 360 100 H
9.76338 31.28 PKFH 37.2 -20.4 48.08 - - 74 -25.92 360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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78 CHANNEL RESULTS

124

WUémd Horizamtol
o

\\

1 Ta ]
Freguency [GHz
Torgp Gl TGO FaivAin Dt Fod Sr G Tapen  Faition | e (8 W e Gulig e S P Fek P
| 19Ul _SLUON Lok Chamber_2 2821 May 18 @7:35:.2B

> 68
3 g
2 54
- (5
- 4 w
2 &
&
1 - - - - - - —"Ta - 8
Frequency (GHz
T G o it Gatieg ede =3 T et Foritien | Fonge (0 W e Gy o ey For Ve Feition
Meter Corrected i " L . "
Frequency Reading Det 3117 00168724 3GHz_HP[dB] Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GH2) (dBuv) - - dBUV/M (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
* 4.95954 34.89 PKFH 34.1 -26.8 42.19 - - 74 -31.81 360 100 H
*4.9599 34.68 PKFH 34.1 -26.8 41.98 - - 74 -32.02 360 100 \4
*7.4443 32.85 PKFH 36 -23.7 45.15 - - 74 -28.85 360 100 H
*7.44394 33.3 PKFH 36 -23.7 45.6 - - 74 -28.4 360 100 \4
9.92203 30.86 PKFH 374 -20.3 47.96 - - 74 -26.04 360 100 H
9.91927 31.58 PKFH 374 -20.4 48.58 - - 74 -25.42 360 100 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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10.2. WORST CASE BELOW 1 GHZ
SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

oo UL SUWON Lob Chamber 2

Conf
Mode:Below_1GHz_B
Tested by: 1922

=15

Fariaten Dt/ o Sy oo Bapaok Fomition

=l SUUON Lok Chamber 2

@
0

3d =[] . - . 1ane
Frequency (MHz
R R S Py T | e T B B e Ser T e Tt
VERTICAL
Below 1GHz Data
Frequency Meter Corrected QPk Limit Margin Azimuth Height
Marker el Rzggﬂl\?)g Det VULB9163_749 Below_1G[dB] (ﬁéidv'/"rﬁ) P o o Pt Polarity
1 59.585 33.92 Pk 18.6 -31.6 20.92 40 -19.08 0-360 300 H
2 161.92 49.83 Pk 14.3 -30.9 33.23 43.52 -10.29 0-360 100 H
3 342.243 37.41 Pk 20.5 302 27.71 46.02 -18.31 0-360 100 H
4 58.324 47.06 Pk 18.8 -31.6 34.26 40 -5.74 0-360 100 \
5 *123.12 47.76 Pk 15 -31.3 31.46 43.52 -12.06 0-360 300 \
6 467.179 39.52 Pk 22.1 -29.9 31.72 46.02 -14.3 0-360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 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 C63.4.

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

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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11.1.1. AC Power Line

LINE 1 RESULTS

'\PIHUL SUWOM Lebk AC Shield Room 2821 May 11 B1:56:58
i Conducted RFI Uoltage
Project No:4789893923
=20 Cliznt Name:Somsung
Config:EUT / AC Rdapter
Mode :AC_Line BT
8o ; ; s Test by 22943 / AC 128 U, 68 Hz
_ 78
- I
@ - -
3 515) T TFR4TFCCPRRT 1
£ -
o
3 =15) 3
* =1
i i
3 4p rlj ........ SR S ARTE L S W j
[ru}
S ‘:_1 \ ‘I {
38 w“q\ W I} T
2 | [N i I
i f !
2P il fi e I A 17

Y [ i M " AN

| i I T AR ! W

IL" W \ .'J‘ “\l‘-l- 1|\\" L’uf'mpan‘u

14
15 T 18 30
Frequency (MHz)
Fongs. (NFz) [N Raf/Rten  Det/fvg Mook Sueep Fte fowpe/fiode  Label Fangs () FBNUBU Ref/Bttn  Det/fvg Mods ) Ptz sups/Mode Lobel

Trace Markers
Range 1: Phase L1 .15 - 30MHz

) CFR 47 CFR 47
Varker | Freduency R’Z’aeéier:g Det 1018?;]6—‘”" CABLELOS %’ég’iﬁ;’;" FCCPART  Margin  FCCPART  Margin
(MHz) (dBuV) EX_L1[dB] S(dB) (dB(uVolts)) 15 C(:;l:ss B (dB) 15 CAIe\llss B (dB)
1 .165 29.39 Pk 10 1 39.49 65.21 -25.72 - -
2 174 15.09 Av 10 2 25.29 - - 54.77 -29.48
3 .45 36.83 Pk 9.9 2 46.93 56.88 -9.95 - -
4 .45 22.32 Av 9.9 2 32.42 - - 46.88 -14.46
5 .867 25.95 Pk 9.8 3 36.05 56 -19.95 - -
6 .867 12.16 Av 9.8 3 22.26 - - 46 -23.74
7 3.882 25.21 Pk 9.8 3 35.31 56 -20.69 - -
8 3.861 9.73 Av 9.8 3 19.83 - - 46 -26.17
9 9.192 27.7 Pk 9.9 4 38 60 -22 - -
10 9.192 12.78 Av 9.9 4 23.08 - - 50 -26.92
11 20.547 28.48 Pk 10.2 4 39.08 60 -20.92 - -
12 20.55 14.47 Av 10.2 4 25.07 - - 50 -24.93
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter 101836 Wit CABLELOs  corected  CFRATFCC iy CFRATFCC 1 gin
(MHz) Reading Det h EX_L1[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) — (dB(uVolts)) Class B QP Class B AV
45075 31.81 Qp 9.9 2 41.91 56.86 -14.95 - -

Qp - Quasi-Peak detector
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DATE: 2021-06-14

LINE 2 RESULTS

WRHUL SUWOMN Lak AC Shield Room 2821 May 11 @a1:56:508
Conducted RFI Uoltage
£ 1 TE Nome Somemg
Config:EUT / AC Rdapter
Mode :AC_Lime_8T
] | SO SUORRSPIUPURSSIIS SOUSUHS SURNION SRRSO SO SSUSNE SHE SO S SR Test by 22943 / AC 128 U, 68 Hz
78
2 515 7‘-1""'-7.,_,_73 TFR* 47 FCCPERT 3 2iE O
[ T i
ﬁ 58
s b 5
= 4@ 1 SRS R PRSP PP S SAOM SOV ST
£ H‘ ; | r\) "“;
3@""\\“ ‘I ’ b llrf” | *\ “ ......
4| A |H | \\n”lﬂ '[Mm" 161 ’|L, '” F’ pwi'l ‘M Wﬂ“
sefgpc LG A M
T g
Vil H
16 \ W\ W \“ ------- %HMMWWWMMW ----------
15 I : Ib 34
Frequency (MHz)
FRange (HHz) REUBY Raf/Rttn  Dat/fvg Mook Susep Pte  ESwpe/Mode  Label Fj-un;:_egt] E‘Bhf‘[lﬁt‘)._ ﬁe:ﬂ;f:ottn B‘sj./mg Hode Sue‘s‘ E1;s I?Alpif:bds hrjal |
Trace Markers
Range 2: Phase N .15 - 30MHz
Meter Corrected CFR 47 CFR 47
Marker ~ Freduency it Det 101836 Wit  CABLELOS Readin FCC PART Margin FCC PART Margin
arke! (MHz) (gg V)g el hEX_N[dB] S(dB) ( dBl(aaV Itg ) 15ClassB (dB) 15 Class B (dB)
u uVvolts QP AV
13 153 32.51 Pk 9.8 1 42.41 65.84 -23.43 - -
14 .153 13.96 Av 9.8 1 23.86 - - 55.84 -31.98
15 432 32.93 Pk 9.9 ) 43.03 57.21 -14.18 - -
16 447 15.31 Av 9.9 2 25.41 - - 46.93 -21.52
17 .861 21.33 Pk 9.8 3 31.43 56 -24.57 - -
18 .876 2.39 Av 9.8 3 12.49 - - 46 -33.51
19 3.591 19.98 Pk 9.8 3 30.08 56 -25.92 - -
20 3.6 5.09 Av 9.8 3 15.19 - - 46 -30.81
21 9.927 24.49 Pk 9.9 4 34.79 60 -25.21 - -
22 9.948 11.16 Av 9.9 4 21.46 - - 50 -28.54
23 20.145 23.54 Pk 10.3 4 34.24 60 -25.76 - -
24 20.103 13.69 Av 10.3 4 24.39 - - 50 -25.61

Pk - Peak detector
Av - Average detection

END OF TEST REPORT
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