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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL: SM-A536B/DS

SERIAL NUMBER: R3CRAORNS7M, R3CRAORNQHP (CONDUCTED, Original);

R3CRAORNRAJ, R3CRAORNTME (RADIATED, Original);
R3CRAORS3CF (RADIATED, Spot-check);

DATE TESTED: 2021-11-19 ~ 2021-12-29(Original);
2021-12-17 ~ 2021-12-28(Spot-Check);

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:
%/ Ao
Seokhwan Hong Dexter(Hyunsik) Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1 INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMAS36E DSS BT(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: ABLSMA536B shares the same enclosure and circuit board as FCC ID:
A3LSMAS36E. The BT antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMAS36E remains representative of FCC ID: ABLSMA536B. The test data of FCC ID:
A3LSMASL36E being submitted for this application to cover BT features.

1.3. SPOT CHECK VERIFICATION DATA
Worst case of the radiated band-edge and radiated spurious emissions)

Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-A536E/DS Results SM-A536B/DS Results Deviation Remark
FCC ID : A3LSMA536E FCC ID : A3LSMA536B
DSS BT Band Edge GFSK 2480 MHz 2480 MHz 54 dBuV/m 44.37 dBuV/m 3921 dBuV/m -5.16 dB
(24GHz) RSE GFSK 2402 MHz 9608 MHz 74 dBuV/m 47.27 dBuV/m 45.92 dBuV/m -1.35 dB

Comparison of two models, upper deviation is within 3 dB range and all test results are under FCC
Technical Limits.
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FCC ID: ASLSMA536B

DATE: 2021-12-29

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data in the individual test reports:

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number Re-used
PCE AsLsMas3eE | Onginal i 4790160849-E2 Test 4790160839-E2 All

Grant Report
4790160849-E3 Test 4790160839-E3 Al
Original (802.11b/g/n) Report (802.11b/g/n)
DTS ASLSMAS3EE Grant 4790160849-E4 | Test | 4790160839-E4 Al
Bluetooth LE Report Bluetooth LE
Original 4790160849-E5 Test 4790160839-E5
DSS A3LSMAS36E Grant (Bluetooth) Report (Bluetooth) Al
Original 4790160849-E6 Test 4790160839-E6
NIl A3LSMAS36E Grant (802.11a/n/ac) | Report | (802.11a/n/ac) Al
Original 4790160849-E7 Test 4790160839-E7
DXX A3LSMA536E Grant (NFC) Report (NFO) Al
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REPORT NO: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

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.

KDB 484596 D01 Referencing Test Data vO1

arwdE

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
X] Chamber 1
X] Chamber 2
X] 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 3.02dB
Radiated Disturbance, 30 MHz to 1 GHz 4.05 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.78 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.58 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 GSM/WCDMA/LTE/5G NR Tablet + BT/BLE, DTS/UNII a/b/g/n/ac 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]
] Peak 16.762 47.446
Basic GFSK
Average 16.424 43.893
) Peak 14.644 29.134
2402 ~ 2480 Enhanced Pi/4-DPSK
Average 11.993 15.823
Peak 15.507 35.539
Enhanced 8PSK

Average 12.000 15.849

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 ANT maximum gain of -5.00 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.

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

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.

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCC ID
Charger SAMSUNG EP-TA800 R37N3MAH988DK3 N/A
Data Cable SAMSUNG EP-DN980 N/A N/A
/O CABLE
I/O Cable List
# of
cele Port identical Connector Cable Type Eetsle Lomgn Remarks
No. Type (m)
ports
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)

Combiner

| Bluetooth Tester |

l

:

T,
¢

4

CLLTTTT I
%

M=oy

[ Spectrum Analyzer|

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

IAdapxer |

AC Main

| Bluetooth Tester |
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DATE: 2021-12-29

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 2022-08-19
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2022-08-13
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2022-08-13
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 2023-10-06
Antenna, Horn, 18 GHz ETS 3115 00167211 2022-07-27
Antenna, Horn, 18 GHz ETS 3115 00161451 2022-08-15
Antenna, Horn, 18 GHz ETS 3117 00168724 2022-07-27
Antenna, Horn, 18 GHz ETS 3117 00168717 2022-08-15
Antenna, Horn, 40 GHz ETS 3116C 00166155 2022-08-04
Preamplifier ETS 3116C-PA 00168841 2022-08-04
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 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029168 2022-08-02
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 2022-08-04
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 2022-08-04
Average Power Sensor Agilent/HP U2000 MY54270007 2022-08-04
Average Power Sensor Agilent/HP U2000 MY54260010 2022-08-04
Bluetooth Tester TESCOM TC-3000C 3000C000546| 2022-08-04
Power Splitter MINI-CIRCUITS WA1534 UL001 2022-01-27
Power Splitter MINI-CIRCUITS WA1534 uL002 2022-01-27
Attenuator PASTERNACK PE7087-10 A009 2022-08-03
Attenuator PASTERNACK PE7087-10 A001 2022-08-03
Attenuator PASTERNACK PE7087-10 A008 2022-08-03
Attenuator PASTERNACK PE7004-10 2 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100439 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 019 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 020 2022-08-02
LISN R&S ENV-216 101837 2022-08-05
Termination WEINSCHEL M1406A TO9 2022-08-03
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 o _— Test
Section Test Description Test Limit Condition Test Result
2.1051, | Band Edge / Conducted i
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
AC Power Line conducted . Power Line
15.207(a) emissions Section 11 conducted PASS
15.205, : . . diated
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiate 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: 2021-12-29

9. ANTENNA PORT TEST RESULTS

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

. . Duty Cycle A
On time | Period Duty Cycle Y=y 1/T Minimum VBW
Mode [msec] [msec] [%] Correction [kHz]
Factor[dB]
2 400 ~ 2 483.5 MHz Band
Bluetooth | 2.878 | 3751 |  76.73 1.15 0.35
ﬁ Keysight Spectrum Analyzer - 51078 @\E‘l&l
RL [ RF [500 bDC | coRReC | [ SENSE:INT] [ ALIGN AUTO | 08:43:14 PMDec 16, 2021
‘ Trig Delay-187.5 us #Avg Type: RMS TRACE 56
PNO: Fast —+—  1rig: RF Burst TYPE| WAAAAAAY
IFGain:Low Atten: 40 dB DET|A
10 dBidiv. Ref 30.00 dBm
Log
200
100
0.00
-10.0
200
300
-40.0
-50.0
-B0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz* Sweep 10.00 ms (10001 pts)
WAoo TRe[SC] x| ¥ | FUNCTION ] FUNCTONwIDH TION V2
1 N t 3.937ms 12.53 dBm
2 A1 t (A) 2.878 ms (A) 2.656dB
3 A1 t (A) 3.751 ms (A) 211dB
4
5
6
7
8
9
10
11 =
« r
IMSG STATUS
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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

Frequency 20 dB Bandwidth
Channel
[MHZ] [kHZ]
0 2402 959.5
39 2441 955.7
78 2480 957.0
Worst 959.5

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth
Channel
[MHZ] [kHZ]
0 2402 1306.0
39 2441 1309.0
78 2480 1306.0
Worst 1309.0
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BDR

EDR

Keysight Spectrum Analyzer - Occupied BW (e Kepsight Spectrum Anslyzer - Orccupied BW [E==r
F wL w  [sn s = exsea e 54848 PDec 16, 2021 A ; : s L o U5185:80 M D 15,2023
Center Freq: 2 402000000 GHz Radio Std: None Center Freq: 2.402000000 GHz Radio Std: None
s Trig: Free Run AvglHold:>100100 s Trig: FreeRun AvglHold:>100/100
MIFGain:Low #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS
10dBidy_ Ref 30.00 dBm 0daidiv_ Ref 30.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz [Conter 2.402 Gz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333 ms| #Res BW 30 kHz VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 22.0 dBm Occupied Bandwidth Total Power 18.5 dBm
882.97 kHz 1.1835 MHz
Transmit Freq Error 1.141 kHz OBW Power 99.00 % Transmit Freq Error 1.435 kHz OBW Power 99.00 %
x dB Bandwidth 959.5 kHz x dB -20.00 dB x dB Bandwidth 1.306MHz  xdB -20.00 dB
. s —
s
— —
anwlmwr&mﬁmw [F=mr| Keight Spectnum Amadyzes - Occupied BW [==r
RL P 5, T A N il GN AL (054905 PM Dec 16, 2001 RL [ 5 =R ENSE: INT) ALTGM ALIT! 05:49:55 PMDec 16, 2021
‘ Center Freq: 2.441000000 GHz Radio Std: None Center Frag: 2.441000000 GHz Radio Std: None
«p- Trig: Free Run Avg|Hold: 100100 s Trig: Free Run AvglHald: 100/100
MIFGain:Low #Arten: 40 dB Radio Device: BTS MFGain:Low #Atten: 40 dB. Radio Device:BTS
10 dBidiv Ref 30.00 dBm d 0 dBidiv Ref 30.00 dBm
ik
Center 2.441 GHz Span 3 MHz [Center 2.441 GHz Span 3 Mz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333 ms| #Res BW 30 kHz VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 21.2 dBm Occupied Bandwidth Total Power 17.9 dBm
882.05 kHz 1.1819 MHz
Transmit Freq Error 550 Hz  OBW Power 99.00 % Transmit Freq Error 280Hz  OBW Power 99.00 %
x dB Bandwidth 9557 kHz  xdB -20.00 dB x dB Bandwidth 1.309MHz  xdB -20.00 dB
sc —
osc. -

20 dB bandwidth / 39 CHANNEL

20 dB bandwidth / 39 CHANNEL

Koy S Ay - Geooped U E=r
wL w  [sn s = : G5:48:18 PMDec 16, 2021

Keysight Spectrum Anelyze - Occupied BW [E=mry
[ ¥ I T 05:50:18 PM Dec 16,2021

Centar Freq: 2480000000 GH

20 dB bandwidth / 78 CHANNEL

‘ : .Ez;nzr Freq: 2. ﬂl;z Radio Std: Nene iz Radia Std: Nene
s Trig: Free Run Avg|Hold: 1001100 s Trig: FreeRun AvglHold:>100/100
MEGain:Low #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS

10dBidy_ Ref 30.00 dBm 0dsidiv_ 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 3.333ms [fRes BW 30 kHz VBW 300 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 20.3 dBm Occupied Bandwidth Total Power 16.9 dBm

881.09 kHz 1.1827 MHz

Transmit Freq Error -1.077 kHz OBW Power 99.00 % Transmit Freq Error 704 Hz OBW Power 99.00 %

x dB Bandwidth 957.0 kHz x dB -20.00 dB x dB Bandwidth 1.306 MHz xdB -20.00 dB
rarus

20 dB bandwidth / 78 CHANNEL
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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

Veyeight Specrum Anlyzer - SLOTE
AL W s0@ o

PHG: w‘m ——  Trig: FreeRun
IFGain-Low s

#Avg Type: RMS
AvglHold: 1001100

Ref 30,00 dBm

10 dBidiv
Log

AMkr2 1.000 0 MHZ]
-0.077 dB|

¢

[Center 2.441000 GHz
[#Res BW 300 kHz

FVBW 300 kHz

$Span 3.000 MHz,
Sweep 2.000 ms (10001 pts)

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Veyeight Specrum Anlyzer - SLOTE
AL W s0@ o

FND:WLd: ——  Trig: FreeRun
IFGain-Low Atten: 40 d&

#Avg Type: RMS
AvglHold: 1001100

Ref 30,00 dBm

10 B/div
Log

AMkr2 1.000 0 MHz]
-0.082 dB|

|

[Center 2.441000 GHz
[#Res BW 300 kHz

FVBW 300 kHz

Span 3.000 MHz,
Sweep 2.000 ms (10001 pts)

=
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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

m—
Kepught Spectrum Anahyzzr - 51075
AL W [s0a o

PNO: Fast ~»—
IFGainLow

Trig: Free Run
Aten: 40 dB

CoRReC [ seusean Aon AT |
#Avg Typs: RMS

—
eysight Spectrum Analyzes - 51078
RL A [son bc

(BT

T Comiec SENSEYINT] ALIGN AT 05:52:13 P De 15,202

TRCE[ 2345 6
e PR AL

#Avg Type: RMS
NG Wide — Tl FreeRun AvglHold: 100/100

Avg|Hold: 100100

IFGaln:Low Atten: 40 48 oerl®

10 ¢Biciv  Ref 30.00 dBm

Log

10 dBidiv  Ref 30.00 dBm
Log

Start 2.39000 GHz

[#Res BW 300 kHz #VBW 300 kHz

Start 2.40000 GHz

Stop 2.49000 GHz L#Res BW 300 KHz

Stop 2.43000 GHz.

#VBW 300 kHz Sweep 1.333 ms (10001 pts)

Sweep 1.333 ms (10001 pts)

usa

100

30MHz

Feysight Spectrum Anstyzer - SLI7E
AL W 500 D

BNO-Wide -+~ Trig: FreeRun
IFGainLow

MHz Span

CoRREC | 1 AN ATO [
#hvg Type: RMS.

e
Kepeight Spectrum Analyzes - 51078
RL % [son bc

SPAN, SEGMENT 1 OF 3

[ _corzc SeNsETT ALTGN AT

#hvg Type: RMS
AvglHold: 100100

Avg|Hold: 100100

NG Wge e Trig: FreeRun

Atten: 40 dB IFGain:Low Atten: 40 dB
0 dBsiv Ref 30.00 dBm 0 derdiv Ref 30.00 dBm
Log Log
00|
. 2
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts) FRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)

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

m— —
Feysight Spectrum Anslyzer - SLIZE eysight Spectrum Analyzes - 51078
AL 3 RL A [s0n b

[s0a_oc | comec [ sewse a0 | c | comec SeusenT o Ao
‘ #AVg Type: RMS AN M
RO Fast e Trig: FreeRun ‘AvglHold: 100/100 TG — Tl FresRun AvglHold: 100100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
10 defdiv - Ref 30.00 dBm 10 de/div - Ref 30.00 dBm
Log Log
0o
Start 2.40000 GHz Stop 2.43000 GHz.
Start 2.39000 GHz Stop 2.49000 GHz
4Res BW 300 kHz #VBW 300 kHz Sweep 1.313 ms (10001 pts) res BW 300 kHz FVBW 300 kHz Sweep 1.333 ms (10001 pts}
=3

100 MHz Span : 30MHz SPAN, SEGMENT 1 OF 3

Keysight Spectrum Analyzes - 51078 ereaht Speceum Az - 51078
AL % Tsn o = i % Tsnobe | oo L
] #Avg Type: RMS #Avg Type: RMS
NG Wide —»- Trig:FresRun AvglHold: 1001100 FROTTige -»- Trig: FresRun AvglHold: 100100
IFGain-Low Atten: 40 dB IFGain:Low Atten: 40 4B
10 desdiv - Ref 30.00 dBm 10 defdiv - Ref 30.00 dBm
Log Log
00|
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 2.46000 GHz
LRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts, Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)

30MHz SPAN, SEGMENJT 20F 3 30MHz SPAN, SEGMENT 3 OF 3
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9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (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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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 ANT1 Normal
DH1 0.373 32 0.119 0.4 -0.281
DH3 1.629 15 0.244 0.4 -0.156
DH5 2.877 11 0.316 0.4 -0.084
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK ANT1 AFH
DH1 0.373 8 0.030 0.4 -0.370
DH3 1.629 4 0.061 0.4 -0.339
DH5 2.877 3 0.079 0.4 -0.321
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XepightSpecium fnayee - S1078 = e ) Yereght Speciam Anabyer - SH078
RL Re sin oc | commec | SensE N TGN AITO 06:04:58 PMDec 16,2031 AL 3 sin bc | coRREC_ | sensEINT ALTGN AUTO
‘ Trig Delay-63.5 s #Avg Type: RMS luLL‘ 3456 ‘ #Avg Type: RMS
PNO Fas - Trig:RFBurst rm‘p PHO:Wide - Trig: FreeRun
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
AMkr2 373.2 us|
10 g8/ Ref 30.00 dBm -0.02 dB [ggeidy Ref 30.00 dBm
20 o 3 )
10 100
oo a0
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (10001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (10001 pl;]
PULSE WIDTH - DH1 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1
[Ty T e Ferit Spscoum Arhas - S0 e e
[ 3 son oc | correc | SENsE N TGN AT 060546 PMDez 16,2031 AL 3 sin oc | coRRsC | SENSEINT ALTGN AUTO 16:02:73 PM Dec 15,2021
| Trig Delay-187.5us #Avg Type: RMS nacelz3 45 6 | #Avg Type: RMS RacE
PO Fast —»— 1rlg: RF Burst ity TN Wide s Trig: Free Run r:;‘;«
IFGain:Low Atten: 40 dB oET| IFGain:Low Atten: 40 dB
AMkr2 1.629 ms|
10 g8/ Ref 30.00 dBm -0.64 dB [ggeidy Ref 30.00 dBm
20 0 ¢ )
10 100
oo ] 50
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (10001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (10001 pl;]
PULSE WIDTH - DH3 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3
Xepight Speciam Anayee - 1073 e Yeright Specium Ander - S0 o e e
RL = son oc | correc | SENsE N TGN AT 06:06:34 PMDez 16,2031 AL 3 sin oc | coRRsC | SENSEINT ALTGN AUTO 16:03:13 PMDec 15,2021
Trig Delay-187.5 us #Avg Type: RMS RACE] 3456 ‘ #Avg Type: RMS Race 3456
PNOFas - Trig:RFBurst rm‘p PHO:Wide - Trig: FreeRun i
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
AMkr2 2.877 ms
10 g8/ Ref 30.00 dBm 0.17 dBj [ggeidy Ref 30.00 dBm
20 5 ’ )
10 100
|
oo 50
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (10001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (10001 pl;]
PULSE WIDTH - DH5 NUMBER OF PULSES IN 3.16 SECOND
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 ANT1 Normal
DH1 0.386 32 0.124 0.4 -0.276
DH3 1.635 15 0.245 0.4 -0.155
DH5 2.885 11 0.317 0.4 -0.083
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK ANT1 AFH
DH1 0.386 8 0.031 0.4 -0.369
DH3 1.635 4 0.061 0.4 -0.339
DH5 2.885 3 0.079 0.4 -0.321
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PULSE WIDTH - 3-DH3

mmmnﬂmurn—m = | 2 [kl meﬁpemwnmnurm
[ 3 s oc | correc | SensE N TGN AITO 06:05:12 PMDec 16,2021 AL 3 sin bc | coRREC_ | SruEEanT, ALTGN AUTO
Trig Delay-63.5 s #Avg Type: RMS lw—L‘ 3456 #Avg Type: RMS
PNO Tast -+ Trig:RF Burst r PNO:Wide ~»- Trig: FreeRun
1FGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 40 4B
AMkr2 385.6 s
10 cBfdiv Ref 30.00 dBm -2.26 dB 10 cEidiv  Ref 30.00 dBm
Log Log
20 )
A
10 100
|
oo -0
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (10001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (10001 pl;]
_ OBSERVATION PERIOD — 3-DH1
Keysight Spectum Anslyzer - 51975 o e Keysight Spectum Anshyzer - 51075 =Rl =
[ 3 son oc | correc | SENsE N TGN AT 06:06:01 PMDez 16,2031 AL & 500 DC | CORREC SENSEINT ALTGN AUTO 16:02:52 PM Dec 15,2021
‘ Trig Delay-187.5 us #Avg Type: RMS lw—L‘ 3456 ‘ #Avg Type: RMS wuLL‘
PNO Tast -+ Trig:RF Burst r PNO:Wide ~»- Trig: FreeRun TIRE| W
IFGain:Low Atten: 30 dB oenlP IFGain:Low Atten: 40 dB oer|P
AMkr2 1.635 ms
10 cBfdiv Ref 30.00 dBm -1.97 dB 10 cEidiv  Ref 30.00 dBm
Log Log
20 )
@ o
10 100
oo 50
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (10001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (10001 pl;]

OBSERVATION PERIOD — 3-DH3

Xepight Speciam Anayee - 1073 e Veraght Specirum Ansyze - 5070 p=m =
[ 3 son oc | correc | SENsE N TGN AT 06:06:49 PMDe¢ 16 2031 AL & sin oc | coRRsC | SENSEINT ALTGN AUTO 16:03:33 PMDec 15,2021
Trig Delay-187.5us #Avg Type: RMS RACE[ -5 15§ ] #Avg Type: RMS RACE[ S35 €
PNO Tast -+ Trig:RF Burst r PNO:Wide ~»- Trig: FreeRun TIRE| W
IFGain:Low Atten: 30 dB oenlP IFGain:Low Atten: 40 dB oer|P
AMkr2 2.885 ms
10 cBfdiv Ref 30.00 dBm -0.30 dB 10 cEidiv  Ref 30.00 dBm
Log Log
20 )
| e | ¢
¥
10 100
oo 50
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (10001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (10001 pl;]

PULSE WIDTH - 3-DH5

OBSERVATION PERIOD - 3-DH5
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9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

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

TEST PROCEDURE

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

greater than the 20 dB bandwidth of the EUT.

RESULTS
9.6.1. BASIC DATA RATE GFSK MODULATION
Peak Output . .
Channel Frequency Power Limit Margin
[MHZ] [dBm] [dBm] [dB]
0 2 402 16.762 -4.238
39 2441 16.456 -4.544
78 2 480 15.553 21.000 -5.447
Worst 16.762 -4.238
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency | Peak Output Limit Margin
Channel Power
[MHZz] [dBm] [dBm] [dB]
0 2 402 14.644 -6.356
39 2441 14.216 -6.784
78 2 480 13.305 21.000 -7.695
Worst 14.644 -6.356
9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Peak Output o ;
Channel Frequency Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
0 2 402 15.507 -5.493
39 2441 15.071 -5.929
78 2480 14.099 21.000 -6.901
Worst 15.507 -5.493
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9.6.4. OUTPUT POWER PLOTS

PEAK OUTPUT POWER

GFSK

p—
Keysight Spectrum Anshyzer - 5107
AL % [50a oC

16N AT
#Avg Type: RMS

10 dBldiv
Log

Ref 30.00 dBm

FNO Fust -+~ Trig: Free Run Avg[Hold: 1001100
FG:

IFGain:Low Atten: 40 0B

[Center 2.402000 GHz
#Res BW 3.0 MHz

Span 10.00 MHz
#VBW 50 MHz Sweep 1.333 ms (10001 pts)

\\\\\\

0 CHANNEL

16N AUTO
#Avg Type: RMS

10 dBidiv
Log

PN Fast - Trig: Free Run AvglHold: 100/100

#Res BW 3.0 MHz

IFGain:Low Arten: 40 4B
Ref 30.00 dBm
[Center 2.441000 GHz Span 10.00 MHz
#VBW 50 MHz

Sweep 1.333 ms (10001 pts)

\\\\\\

Keysight Spectrum Anstyzer - 51078
AL % [508 bC

39 CHANNEL

18N AUTO.
#Avg Type: RMS

10 dBJdiv
Log

BNO Fast -+~ Trig: Free Run Avg[Hold: 1001100

IFGain:Low Atten: 40 dB
Ref 30.00 dBm
[Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz

Sweep 1.333 ms (10001 pts)

\\\\\\

78 CHANNEL
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Pi/4-DPSK

—
Keysight Spectrum Analyzer - S107
AL s [s00 D

CORREC

10 dBidiv
Log

ALIGN AUTO
#Avg Type: RMS

#Res BW 3.0 MHz

BNO: Fast -+ Trig: Free Run AvglHeld: 1001100
IFGain:Low Atten: 40 4B
Mkr1 2.402 050 GHz
Ref 30.00 dBm 14.644 dBm
[Center 2.402000 GHz Span 10.00 MHz
#VBW 50 MHz

Sweep 1.333 ms (10001 pts)

0 CHANNEL

m—
Keysight Spectrum Anstyzer - 51078
o W& [s0a be

CORREC

10 dB/div
Leg

Ref 30.00 dBm

Trig: Free Run

PNO: Fast -
IFGain:Low Amten: 40 6B

ALIGN ATD
#Avg Type: RMS
AvglHeld: 1001100

Mkr12.441 108 G
14.216 dBn

Center 2.441000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

\\\\\\

Span 10.00 MHz
Sweep 1.333 ms (10001 pts)

—
Keysight Spectrum Analyzer - S107
AL £ [509 DC | CORREC

39 CHANNEL

10 dBidiv
Log

16N AT
#Avg Type: RMS
Avg[Hold: 1001100

#Res BW 3.0 MHz

PNO: Fast -+ Trig- Free Run
IFGain:Low Atten: 40 0B
Ref 30.00 dBm
[Center 2.480000 GHz Span 000 T
#VBW 50 MHz

Sweep 1.333 ms (10001 pts)

78 CHANNEL
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8PSK

—
Keysight Spectrum Ansiyze - 51075
AL = [s0n oC | CoRReC [ 1

ALIGN AUTO

#Avg Type: RMS
BNO: Fast -+ Trig: Free Run Avg[Held: 1001100
IFGain:Low Atten: 40 B

Mkr1 2.401 990 GHz
10deidiv - Ref 30.00 dBm 15.507 dBm
Log

[Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pts)

0 CHANNEL

CORREC [ sensean

m—
Keysight Spectrum Anstyzer - 51078
o % 500 b

ALIGN ATD

#Avg Type: RMS
Trig: Free Run AvglHeld: 1001100
Atten: 40 48

PNO: Fast -
IFGain:Low

MKr1 2.440 977 GHz
19 dovelv Ref 30.00 dBm 15.071 dBm

[Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pts)

\\\\\\

39 CHANNEL

CoRREC [ sensean

—
Keysight Spectrum Analyzer - S107
AL s 500 D

16N AT
] #Avg Type: RMS
PNO-Fast -a-  Trig: Free Run Avg[Hold: 1001100
IFGain:Low Atten: 40 0B

Mkr1 2.480 GHz
19 gBice Ref 30.00 dBm 14.099 dBm

[Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 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

Frequency Average Average
Channel Output Power Output Power
[MHZz] [dBm] [mW]
0 2 402 16.424 43.893
39 2441 16.149 41.200
78 2 480 15.198 33.098

9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION

Frequency Average Average
Channel Output Power Output Power
[MHZz] [dBm] [mMW]
0 2 402 11.993 15.823
39 2441 11.515 14.174
78 2 480 10.566 11.392
9.7.3. ENHANCED DATA RATE 8PSK MODULATION
Average Average
Channel Frequency Output Pgower Output P%Wer
[MHZz] [dBm] [mMW]
0 2 402 12.000 15.849
39 2441 11.523 14.200
78 2480 10.571 11.405
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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

Yerag Specium Ayt 1078 e e pecam ey 078
RL " [sie 0C | comRec | SEcE ] ALTGN AT 053325 PMDEx 15,2021 L ; )
“#Avg Type: RMS RACE[T 23 25 5 ] SAvg Type: RMS
P Trln FmtRun AvglHold: 100/100 T PNO:Fast -+ Trig: FreeRun
..... oerl® IFGain-Low Anen: 40 dB
Mkr1 2.398 727 GHz Mkr2
10dBidy  Ref 30.00 dBm -33.975 dBm 05y Ref 30,00 dBm
Log Log :
G
20
o i i —
" | — | b
e g I
0.0
i
Start 30 MHz Stop 26.50 GHz
¢ [#Res B 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
!
. " Goclveodimelocl T v T rsenon scowwon] Fcoonwee B
! 1N 24017 GHz 1.0 dBm
2l N 1 26.269 1 GHz -25.84 dBm
y :
6
L]
T
8
9
Center 2400000 GHz Span 10.00 MHz 1?
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts) f
- frarus] sc mans
P o S e ] ERp—
3 o oc | coreec | cecE ] ALTGN AUTO 05:12:48 PMDe¢ 16,2021 ,
“#Avg Type: RMS Rac| T 5 nw Type: RMS
PO Wide —» Trig: FreeRun AvglHeld: 1001100 TVPE s PN Fost -+~ Trig: Free Run
IFGainLow Atten: 40 dB oerlP o, Anen: 40 6B
Mkr1 2.440 838 5 GHz Mkr2 26.0
10 dg/aiv Ref 30.00 dBm 15.646 dBm 0 dei@y_ Ref 30.00 dBm
Log Log »
0 ‘ 1
o0 I 4
e e - o
100 T
i
" Start 30 MHz Stop 26.50 GHz
| [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. . S B .. 5 Rt 1 s -
1415 dBm
-3 N I ZE USB E GH! -26.48 dBm
i 3
6
o s
8
9
Center 2.441000 GHz Span 5,000 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (10001 pts) .
s frarus] wsa bans|
mﬂkmmﬂwn m =5 ] wwmw e
oc | coreec | ‘SENSE:INT] IF AUTO. 05:35:28 PMDec 16,2021 i
] ML‘ O ] tAvu Type: RMS
PNO Wide s Trig: FreeRun Aug|na|a.1wm - NG Fast ~+- Trig: FreeRun
IFGainLow Atten: 40 dB W‘" IFGain-Low Atten: 40 dB
Mkr1 2.486 348 GHz Mkr2
10 dB/div Ref 30.00 dBm -33.746 dBm 0 didv__Ref 30.00 dBm
Log Log
&
- \
o &
: = — . o
10
y
" | Start 30 MHz Stop 26.50 GHz
() [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. i e S . A1 1 e
479 8 GHz 13.87 dBm
- N I 25 19!56"1 -26.44 dBm
’ :
&
o ¢
8
9
Center 2483500 GHz Span 10.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts) :
- Fraa) s ans
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

....... e

Fepsight Spectrum Anslyze: - 51078
L R[50 D

C | _commec

[ SENSE:INT] Atan T,
#hvg Type: Al

pNu.w‘,,E . Trig: FresRun
IFGainow Atten: 40 dB

10 dBidiv - Ref 30,00 dBm
Leg

AT
EAvg Type: RMS
AvglHold: 100/100

Ref 30.00 dBm

MS
PNO: Wlde 4 Trig: Free Run Avg|Hold: 100/100
IFGainLow Atten: 40 4B

10 dB/div
Log

[Center 2.400000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Center 2483500 GHz
#Res BW 100 kHz

Span 10.00 MHz
Sweep 5.333 ms (10001 pts)

Span 10.00 MHz

#VBW 300 kHz Sweep 5.333 ms (10001 pts)

LOW BANDEDGE

HIGH BANDEDGE
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

— —
Kepsight Spectnam Anakyee - S1078 | Keyiight Spectrum Analyzes - S1078
RL R s10 oc | comeec | ‘SENSE:INT] ALTGN AUTO 05:38:15 PMDex 16,2021 RL i [ 1 lul 1 X AT
I #Avg Type: RMS PaGE]l 2345 6 ] #Avg Type: RMS
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0de/dy  Ref 30.00 dBm 33.081 dBm 0 ds/@y  Ref 30.00 dBm
[ Log
[

n0

v

" ! Start 30 MHz Stop 26.50 GHz
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3
4
&
o g
8
9
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e sc mans
-
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AL " [sio oc | comeec | SENSE-INT] ALTGN AUTO 05:17:34 PMDEe 16,2021 L . ENSE )
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
Keysight Spectrum Anshyzer - 51075 = | 5 e Keyaight Specturn Anslyzer - 51078
AL 3 sin oc | CoRREC_ | sensEINT ALTGN AUTO 358 PM Dec 16, 2021 BL 3 s oc | correc | SENsE-INT ATGN AITO
#Avg Type: RMS race[ S ] #Avg Type: AMS
PHO-Wide - Trig: FreeRun AvglHold: 1001100 ™ PNO Wide —» Trig: FreeRun Avg|Hold: 100/100
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1o deidly  Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Leg Log
100 100
0o 0o
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#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pis) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts)

LOW BANDEDG

HIGH BANDEDGE
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10. RADIATED TEST RESULTS

LIMITS
FCC §15.205 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.
§8 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 45~515 14.47 ~ 14.5
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
4.125 ~ 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 93~95 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 73~74.6 322~3354 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 §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in 815.209 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

~UL SUWON Lob Chamber 3 2821 Dec 13 09:13:43
Restricted Bandedge

Project Number:4790160849
Client:Samsung

Config:EUT / AC Adapter m
Mode:BT_GFSK_BE_H_24@2

185 Tested by: 19227 / AC 128 U, 60 Hz
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2. 31 18 .5MHz/ 2.415
Frequency (GHz)

Range (6Hz) REL/ VB Ref/Atin Det/Avg Hode Sueep Pts  #awps/Made Position Range(GHz) RBU/VEU Ref/Atin  Det/Avg Hode Sueep Pts #aups/Mode Position
1:2.31-2.415 M-I/ 112/15  PERK/LogPur—Viden  Auto 5868 HAXH 192 degs 339 cn H| 2:2.31-2.415 MC-6B)/508  112/15  PEAK/Valt Avg 4.43%us/RB 888 1/URIT 192 degs 339 cu H

Trace Markers

Meter Corrected

Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height

Marker (GHz) Fzs_;gw\;\)g Det 3117_00218957 10dB_ATT[dB] (I;Q_gi\d/\/r:rg‘) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
1 *2.39 44.73 Pk 32.8 -25.4 52.13 - - 74 -21.87 192 339 H
2 *2.38997 48.03 Pk 32.8 -25.4 55.43 - - 74 -18.57 192 339 H
3 *2.39 31.67 VALT 32.8 -25.4 39.07 54 -14.93 - - 192 339 H
4 *2.38979 31.93 VALT 32.8 -25.4 39.33 54 -14.67 - - 192 339 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: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

VERTICAL RESULT

~UL SUWON Lob Chamber 3 2821 Dec 13 09:48:083
Restricted Bandedge

s Project Number:4790160849
Client:Samsung

Config:EUT / AC Adapter

Mode:BT_GFSK_BE_U_24@2

185 Tested by: 19227 / AC 128 U, 60 Hz
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Fregquency (GHz)
Range (GHz) REW/VBW Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Made Position Range (GHz) REW/UBY Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
Trace Markers
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (@Hz) Ec)g Det 3117_00218957 10dB_ATT[dB] Sgse)/r& dBuvim) @) dBuvim) @8) (Degs) em) Polarity
1 *2.39 4113 Pk 3238 254 4853 - - 74 2547 194 339 v
2 *2.31806 2571 Pk 325 254 52.81 - - 74 21.19 194 339 v
3 *2.39 3161 RMS 328 254 39.01 54 14.99 - g 194 339 v
4 *2.3691 33.29 RMS 327 254 40,59 54 1341 - - 194 339 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790160839-E5V1
FCC ID: ASLSMA536B

DATE: 2021-12-29

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

| U SUWON Lab Chamber 3 2821 Dec 13 18:83:55
Restricted Bandedge
e Project Number:4798168849
Client:Samsung
Config:EUT / AC Adapter
- o Mode:BT_GFSK_BE_H_2480
10 i Tested by: 19227/ AC 128 U, 68 Hz
(
o5 i
3 // \
T 85 \
9 |
N
5 5
g 7
2 ‘
~
=
J
m
o
- Avercige Limit (dBul/m)
i
\ Ao A A A A
MW“‘W“‘"‘ %
o ¥ 4 o . o ! i
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REW/VBW Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode  Position Range (6Hz) REBW/UBU Ref/Attn  Det/fAvg Mode Sweep Pts  #Sups/Mode  Po:
1:2.46-2.563 1M(-6dB) /3N 12115 PEAK/LogPur-Uideo  BmsecCAuto) 008 MAXH 188 degs 283 cm H| 2:2.46-2.563 1MC-6dB)/IM 12715 R/Pur Avg(RMS)  Bmsec(Auto) 808  1BBTAVG 18
Trace Markers
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH2) I?;;L:\c)g Det 3117_00218957 10dB_ATT[dB] (Is;:\d/\/r:'?) (dBuV/m) (B) (dBuv/m) (dB) (Degs) (cm) Polarity
1 *2.4835 45.58 Pk 32.9 -25.3 53.18 74 -20.82 188 203 H
2 * 2.48402 47.56 Pk 32.9 -25.3 55.16 - - 74 -18.84 188 203 H
3 *2.4835 35.65 RMS 32.9 -25.3 43.25 54 -10.75 - - 188 203 H
4 * 2.48356 36.77 RMS 32.9 -25.3 44.37 54 -9.63 188 203 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790160839-E5V1 DATE: 2021-12-29

FCC ID: ASLSMA536B

VERTICAL RESULT

2021 Dec 13 18:15:58

~UL SUWON Laob Chamber 3

Restricted Bandedge

s Project Number:4798168849
Client:Samsung
Config:EUT / AC Adopter
Mode :BT_GFSK_BE_U_2480
Tested by:19227 / AC 128 U, 66 Hz
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Frequency (GHz)
Ronge (Gz) BV Ref/Atin  Det/fvg Hode Suecp Pls  #aps/ade Fasition Range (G2 ABI/VEl Ref/Atin  Det/fvg Hode Sueep Pts #oups/fode Fosition
1:2.46-2.563 M(-6c8)/3 112/15  PEAK/LogPurVideo S fo)  88EB M 35

Trace Markers

Vieter Corrected
Marker Fredueney Fesing Det 3117_00218957 100B_ATTIdB] 0C Corr (d8) Jeaung Average Limit (dBuVim) V" Peak Limit (dBuim) e i Mot Polarty
1 *2.4835 .24 Pk 32, 25. 52.84 - - 74 2116 305 03 v
2 *2.48354 .03 Pk 32. 25. 53.63 - - 74 20.37 305 03 v
3 *2.4835 .72 RMS 32. -25.; 113 42.45 54 -11.55 - - 305 03 4
4 *2.48389 .89 RMS 32. -25.; 113 43.62 54 -10.38 305 03 Vv

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

HARMONICS AND SPURIOUS EMISSIONS

0 CHANNEL RESULTS

UL SUWON Lok Chamber 3 2021 Dec 13 16:37:41

116
Rodiated Emissions 3-Meters
Project Number:4798168849
100 C17ont  Sameung
Config:EUT / AC Adopter
Mode :ET_GFSK_HARM_2482
9g ested by:19227 / AC 128 U, 68 Hz
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Frequency (GHz)
Range (B0 RBIU Ret/tin s Fia Foupe/ods Position | Rangs (G A/ Ref /At D Smer Ple Vpe/fods Ponition
3 M-6cB)/ Bk 112/15 ) §e0e 0 ks 15 3208 MCsd A G0 P o Idsec(ut) 16k MK B-J6hdegs 190 c
el SUWON Lab Chomber 3 2821 Dec 13 16:37:41
Rodiated Emissions 3-Meters
Project Number:4798168849
160 C17ont Saneung
Config:EUT / AC Adopter
Mode :BT_GFSK_HARM_24082
96 Tested by: 19227 / AC 120 U, 68 Hz
80,
3 78
b
b
= 60
2 Avg Limit (dBuU/m)
N
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o
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1 18 18
Frequency (GHz)
Ronge (@) RO Ref/Atin Det/avg Hode Swerp Fis Foupa/iode Position | Range (o) () Ref/Ain  Dst/Avg Node e Fio opoltode Poilion |
Radiated Emissions
Meter Corrected . . L . .
Frequency . . Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) F\'dLe_gglc)g Det 3117_00218957 3GHz_HP[dB] I;;ig/l/r:g (dBuVim) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
* 4.80533 38.24 PKFH 34.6 -30.5 42.34 o - 74 -31.66 360 100 H
* 4.80667 37.35 PKFH 34.6 -30.5 41.45 - - 74 -32.55 360 100 \
7.20436 33.3 PKFH 36.1 -26.1 433 - - 74 -30.7 360 100 \
7.20771 34.5 PKFH 36.1 -26.1 44.5 - - 74 -29.5 360 100 H
9.60801 31.19 PKFH 37.3 -22.1 46.39 - - 74 -27.61 360 100 H
9.60993 32.07 PKFH 37.3 -22.1 47.27 - - 74 -26.73 360 100 \

* - 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: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

39 CHANNEL RESULTS

| 1Pl _SUUON Lab Chamber 3 2821 Dec 13 16:82:38
Rodiated Emissions 3-Meters
Project Number:4798168849
100 Cl7ont : Samoun
Config:EUT / AC Adapter
Mol :ET_GFSK_HARM_2441
99 Tested by: 19227 / AC 128 U, 68 Hz
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Frequency (GHz)
Forge @ FEABD  Ref/écin Doty fode 5 T Fowlai Position | Forge @ RBUUB)  Ref/Atin Dst/fvg Node e P Vepelied it
=3 Hi-6dB)/k 11215 P r-Uides futo) 6208 MAXH 0-360degs 17 3:3718 1HC-6B) /38 87/ PE Viden I.dsesChutod 16k M -36adegs 150 o
| 1 UL _SUUON Lab Chamber 3 2821 Dec 13 16:82:30
Rodicted Emissions 3-Meters
Project Number:4798168849
160 C17ont Saneung
Config:EUT / AC Adapter
Mode :BT_GFSK_HARM_2441
96 Tested by: 19227 / AC 120 U, 68 Hz
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= fvg Limit (dBuU/m)
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Frequency (GHz)
Ronge (B REIABI Ref /Al Do/ fode Suep Plo Fupaliode  Position Range (61} RO Ref/Atin  Del/Avg Node = Pie $oupolfode Posilion |
Radiated Emissions
Meter Corrected L . L . .
Frequency c c Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) T;Sgl\r/\)g Det 3117_00218957 3GHz_HP[dB] };ga(\:lll?mg (dBuV/m) (dB) (dBuv/m) (d8) (Degs) (cm) Polarity
*4.8807 37.44 PKFH 34.7 -31.2 40.94 - - 74 -33.06 360 100 H
* 4.88247 37.56 PKFH 34.7 -31.3 40.96 - - 74 -33.04 360 100 \
*7.32243 33.76 PKFH 36 -25.5 44.26 - - 74 -29.74 360 100 H
*7.32374 33.39 PKFH 36 -25.5 43.89 - - 74 -30.11 360 100 \
9.76501 31.52 PKFH 375 -21.8 47.22 - - 74 -26.78 360 100 H
9.76233 30.73 PKFH 37.5 -21.7 46.53 - - 74 -27.47 360 100 \

* - 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: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

78 CHANNEL RESULTS

H@UL SUWON Lak Chamber 3 2821 Dec 13 15:68:53
Rodiated Emissions 3-Meters
Project Number :4738168849
100 Cl7ont : Samoun
Config:EUT / AC Adapter
Mode :BT_GFSK_HARM_2488
99 Tested by:19227 / AC 128 U, 68 Hz
80,
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5 68
- Avg Limit (dBuU/m)
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7 ) Sl gt PTIAT
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Frequency (GHz)
Rorgs (8120 T R /iiin ety fode 5 Fie Foups/oda Fosition | Farge (60 BB Ref/Atin  Det/Avg Vode S Fis Toup/iods Position
=3 Hi-6dB)/k 11215 P r-Uides futo) 6208 MAXH 0-360degs 17 3:3718 1HC-6B) /38 87/ PE Viden I.dsesChutod 16k M -36adegs 150 o
H@UL SUWON Lak Chamber 3 2821 Dec 13 15:088:53
Rodiated Emissions 3-Meters
Project Number 4798168849
160 C17ont Saneung
Config:EUT / AC Adapter
Mode :BT_GFSK_HARM_2488
96 Tested by: 19227 / AC 120 U, 68 Hz
80,
B 7
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]
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2 fug Limit (dBuU/m)
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1 18 18
Frequency (GHz)
Tongs (8123 e R/ Det/hvg fode Sy Tie Foupa/od Position | Range (1) Fr Ref/Atin Dsi/Avg Hode S Plo Wopa/tods Posilion |
Radiated Emissions
Meter Corrected . . L . .
Frequency . . Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) F\'dLe_gglc)g Det 3117_00218957 3GHz_HP[dB] I;;ig/l/r:g (dBuVim) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
*4.96017 37.68 PKFH 34.7 -31 41.38 b - 74 -32.62 360 100 H
*4.96241 37.21 PKFH 34.7 -30.9 41.01 - - 74 -32.99 360 100 \
* 7.43395 32.72 PKFH 36 -25.3 43.42 - - 74 -30.58 360 100 H
* 7.43338 33.06 PKFH 36 -25.3 43.76 - - 74 -30.24 360 100 \
9.92032 30.7 PKFH 37.7 -21.9 46.5 - - 74 -27.5 360 100 H
9.92028 29.51 PKFH 37.7 -21.9 45.31 b - 74 -28.69 360 100 \

* - 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: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (0 CHANNEL)
HORIZONTAL RESULT

12:UL SUWON Lab Chamber 3 2821 Dec 13 11:03:87
Restricted Bandedge
15 Project Number:4798168849
1 Client:Samsung
Config:EUT / AC Adapter
- Mode:BT_8PSK_BE_H_24D2
18 Tested by: 19227/ AC 128 U, 68 Hz
N
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2.31 18.5MHz/ 2.415

Frequency (GHz)

Pls  #5ups/Made Position Ronge (6Hz) RBW/VEH Ref/Attn  Det/Avg Mode Sueep Pts #5ups/Mode  FPosition
12/15  OVER/Pur tvg(RHS)  Bnsec(duto) 8ABE  1GBTAUS 194 degs 333 cu H

Ronge (BHz) RELI/VEW Ref/Attn  Det/fvg Hode Sueep
1:2.31-2.415 IH(-6dB)/3M  112/15  PERK/LogPur-Video SnsecCfuto) 8AAB  MAXH 194 degs 333 e H| 2:2.31-2.415 THC-682/3M

Trace Markers

Meter Corrected — - - - -
Marker F’?g‘:'egcy Fzs_ggw\;\)g Det 3117_00218957 10dB_ATT[dB] (zz_gsii/w/r% A"(E'Bass /h:r)"" M(ZE;" T:;t\b,‘:;[ K (Z';)' oin /?é'g‘g“s‘;‘ ng;" Polarity
1 *2.39 42.21 Pk 32.8 -25.4 49.61 - - 74 -24.39 194 339 H
2 *2.31196 44.99 Pk 32.4 -25.3 52.09 - - 74 -21.91 194 339 H
3 *2.39 31.57 RMS 32.8 -25.4 38.97 54 -15.03 - - 194 339 H
4 *2.38585 33.16 RMS 32.7 -25.4 40.46 54 -13.54 - - 194 339 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

VERTICAL RESULT

12:UL SUWON Lab Chamber 3 2021 Dec 13 11:15:208
Restricted Bandedge
= Project Number:4798168849
H Client:Samsung
Config:EUT / AC Adopter
i Mode :BT_8PSK_BE_U_2482 R
10 Tested by:19227 / AC 128 U, 66 Hz \
95
5 85
>
C
]
> 75
! f
3
z 65 4‘
°
55 Averageilimit (dBul/m)
A e g oM B s s oo
45
4 3
o Q
35
2. 31 18 . 5MHz/ 2.415
Frequency (GHz)
Ronge (Gz) BV Ref/Atin  Det/fvg Hode Suecp Pls  #aps/ade Fasition Range (G2 ABI/VEl Ref/Atin  Det/fvg Hode Sueep Pts #oups/fode Fosition
1:2.31-2.415 M(-68)/3  112/15  PEAK/LogPur-Uidso Susechuto) BEOR M 265 degs 118 cn

Trace Markers

Meter Corrected — - - - -
Marker F’?g"‘_‘egcy F:;;:c)g Det 3117_00218957 10dB_ATT[dB] (sgse)/?) A‘/(E:ss;:’)"“ M(ZE;H Tg;‘;\bl‘:;l PK ('\él;)f gin /?élg\gusl;‘ *:sg;\l Polarity
1 *2.39 42.25 Pk 32.8 -25.4 49.65 - - 74 -24.35 265 110 \
2 *2.32494 44.64 Pk 32.5 -25.4 51.74 - - 74 -22.26 265 110 Vv
3 *2.39 32.53 RMS 32.8 -25.4 39.93 54 -14.07 - - 265 110 \
4 *2.35702 33.23 RMS 32.6 -25.5 40.33 54 -13.67 - - 265 110 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

~UL SUWON Lob Chamber 3 2821 Dec 13 10:46:04
Restricted Bandedge

Project Number:4790160849

Client:Samsung

Config:EUT / AC Adapter

Mode:BT 8PSK_BE H_2480

185 Tested by: 19227 / AC 12B U, 60 Hz
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2.46 8. 3MHz/ 2.563
Frequency (GHz)

RELI/VBW Ref/Attn  Det/Avg Hode Sueep Pts  #Sups/Mode FPosition Ronge C6Hz) REW/VB Ref/Attn  Det/Avg
IMC-6d8)/3  112/15  PERK/LogPur-Uideo SBnsecCfuto) 8866  MAXH 187 degs 283 cn H| 2:2.45-2.563 THC-683/M  112/15  AUER/Par

Ronge (GHz) Hode. Sueep Pts #5ups/Mode  Fo:
1:2.46-2.563 fvg

RMS) Gnec(futo) 8ABE  1BTAUG 1§

Trace Markers

Meter Corrected
Marker F'?gfzn)cy T;;ﬂc;g Det 3117_00218957 10dB_ATT[dB] (Is;:\d/\/r:'?) A"(Z’gg\“} /tn")““ M(z’g;" F(’ggt\'/—/‘m;‘ PK(hélg)rgm /?gemgusﬁ)h P:tz:g;ﬂ Polarity
1 *2.4835 53.89 Pk 329 -25.3 61.49 - - 74 -12.51 187 203 H
2 *2.48351 54.31 Pk 329 -25.3 61.91 - - 74 -12.09 187 203 H
3 *2.4835 32.61 RMS 329 -25.3 40.21 54 -13.79 - - 187 203 H
4 *2.4836 34.22 RMS 32.9 -25.3 41.82 54 -12.18 - - 187 203 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

VERTICAL RESULT

~UL SUWON Laob Chamber 3 2021 Dec 13 10:38:26
Restricted Bandedge

= Project Number:4798168849

H Client:Samsung

Config:EUT / AC Adapter
Mode :BT_8PSK_BE_U_2480

185 Tested by:19227 /"AC 120 U, 68 Hz
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Frequency (GHz)
Range (6Hz) RBU/VBN Ref/Atin  Det/fvg Mode Sueep Pts  #Sups/Mode  Position Range (6Hz) REW/VBU Ref/Atin  Det/Avg Mode Sweep Pts  #Sups/Mode Position
1:2 2.563 M(-6dB)/3 112/15 PERAK gPwr deo Bme ita 8oea  MA 387 184 cm
Meter Corrected P N " N .
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH?) F:;;:c)g Det 3117_00218957 10dB_ATT[dB] (Sgse)/?) dBuvim) ) (dBuvim) ) (Degs) (cm) Polarity
1 *2.4835 47.48 Pk 32.9 253 55.08 - - 74 -18.92 307 104 v
2 *2.48353 50.72 Pk 32.9 253 58.32 - - 74 -15.68 307 104 Vv
3 *2.4835 3194 RMS 32.9 253 39.54 54 -14.46 - - 307 104 Vv
4 2.54382 33.22 RMS 32.9 25.2 40.92 54 -13.08 - - 307 104 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

HARMONICS AND SPURIOUS EMISSIONS

0 CHANNEL RESULTS

|1 gUL_SUWON Leb Chamber 3 20821 Dec 13 13:88:24
Rodioted Emissions 3-Meters
Project Number:4798168849
e Clisnt:iSonsun
Config:EUT / AC Adapter
Made:BT_8PSK_HARM_2402
98 Tested by:19227 / AC 120 U, 6@ Hz
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| 1 gU_SUMON Lob Chamber 3 2021 Dec 13 13:08:24
1
Rodioted Emissions 3-Meters
Project Number:4798 168849
198 Client:Somsung
Config:EUT / AC Adapter
Mode:BT_8PSK_HARM_2402
38 Tested by:19227 / AC 128 VU, 68 Hz
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Frequency (GHz)
Range (6Hz) FBL/ VB Ref/htin  Det/fug flode Suzep Pts #ps/fode  Position “Range (6 RBU/UB Ref/Atin  Det/fvg fhode Sueep Pis  #5ups/fode  Fosition

VERTICAL

Radiated Emissions

Frequen: Meter Corrected Avg Limit Margin Peak Limit Margin Azimuth Height )
t(egl'i_'ez)cy Egc)g Det 3117_00218957 3GHz_HP[dB] zgig;/nrg ( dE?uV/m) (Zé’) (sgqu) (25?) (Deg"s) (‘Zr‘f‘) Polarity

* 4.80652 37.6 PKFH 34.6 -30.5 41.7 - - 74 -32.3 360 100 H

* 4.80496 37.51 PKFH 34.6 -30.5 41.61 - - 74 -32.39 360 100 V
7.205 33.71 PKFH 36.1 -26.1 4371 - - 74 -30.29 360 100 H

7.20618 33.91 PKFH 36.1 -26.1 43.91 - - 74 -30.09 360 100 \

9.60911 31.02 PKFH 373 -22.1 46.22 - - 74 -27.78 360 100 H

9.60923 31.08 PKFH 373 -22.1 46.28 - - 74 -27.72 360 100 \

* - 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

Page 52 of 58
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: 4790160839-E5V1 DATE: 2021-12-29
FCC ID: ASLSMA536B

39 CHANNEL RESULTS

| 1Pl _SUUON Lab Chamber 3 2821 Dec 13 13:54:19
Rodiated Emissions 3-Meters
Project Number:4798168849
100 Cl7ont : Samoun
Config:EUT / AC Adapter
Mol :ET_8PSK_HARM_2441
99 Tested by: 19227 / AC 128 U, 68 Hz
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| 1 UL _SUUON Lab Chamber 3 2821 Dec 13 13:54:10
Rodicted Emissions 3-Meters
Project Number:4798168849
160 C17ont Saneung
Config:EUT / AC Adapter
Mode :BT_8PSK_HARM_2441
96 Tested by: 19227 / AC 120 U, 68 Hz
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Frequency (GHz)
Ronge (B REIABI Ref /Al Do/ fode Suep Plo Fupaliode  Position Range (61} RO Ref/Atin  Del/Avg Node = Pie $oupolfode Posilion |
Radiated Emissions
Meter Corrected L . L . .
Frequency c c Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) T;Sgl\r/\)g Det 3117_00218957 3GHz_HP[dB] };ga(\:lll?mg (dBuV/m) (dB) (dBuv/m) (d8) (Degs) (cm) Polarity
* 4.88262 37.21 PKFH 34.7 -31.3 40.61 - - 74 -33.39 360 100 H
* 4.88247 37.18 PKFH 34.7 -31.3 40.58 - - 74 -33.42 360 100 \
* 7.32564 33.35 PKFH 36 -25.4 43.95 - - 74 -30.05 360 100 H
*7.32484 32.88 PKFH 36 -25.5 43.38 - - 74 -30.62 360 100 \
9.76412 30.33 PKFH 375 -21.7 46.13 - - 74 -27.87 360 100 H
9.76359 30.46 PKFH 37.5 -21.7 46.26 - - 74 -27.74 360 100 \

* - 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

| 1Pl _SUUON Lab Chamber 3 2821 Dec 13 14:38:37
Rodiated Emissions 3-Meters
Project Number:4798168849
100 Cl7ont : Samoun
Config:EUT / AC Adapter
Modle :ET_8PSK_HARM_2488
99 Tested by: 19227 / AC 128 U, 68 Hz
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| 1 UL _SUUON Lab Chamber 3 2621 Dec 13 14:38:37
Rodicted Emissions 3-Meters
Project Number:4798168849
160 C17ont Saneung
Config:EUT / AC Adapter
Mode :BT_8PSK_HARM_2488
96 Tested by: 19227 / AC 120 U, 68 Hz
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Frequency (GHz)
Ronge (B REIABI Ref /Al Do/ fode Suep Plo Fupaliode  Position Range (61} RO Ref/Atin  Del/Avg Node = Pie $oupolfode Posilion |
Radiated Emissions
Meter Corrected L . L . .
Frequency c c Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) T;Sgl\r/\)g Det 3117_00218957 3GHz_HP[dB] };ga(\:lll?mg (dBuV/m) (dB) (dBuv/m) (d8) (Degs) (cm) Polarity
*4.96051 37.72 PKFH 34.7 -30.9 41.52 - - 74 -32.48 360 100 H
* 4.96058 37.94 PKFH 34.7 -30.9 41.74 - - 74 -32.26 360 100 \
* 7.43895 33.44 PKFH 36 -25.3 44.14 - - 74 -29.86 360 100 H
*7.43971 33.02 PKFH 36 -25.3 43.72 - - 74 -30.28 360 100 \
9.92112 30.05 PKFH 37.7 -21.9 45.85 - - 74 -28.15 360 100 H
9.92081 31.31 PKFH 37.7 -21.9 47.11 - - 74 -26.89 360 100 \

* - 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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10.2. WORST CASE BELOW 1 GHZ
SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

gD SUUON Lab Chamber 2 2021 Dec 28 17:087:13
Rodioted Emissions - 3 Meters
s Project Number:4798168849
8 Client: Samsung
Config:EUT / AC Adapter
_ Mode :Below 16_BT
75 Tested byi19227 / AC 12D U, 68 Hz
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Rodioted Emissions - 3 Meters
. Froject Number ;4798168849
8 Client:Sameung
Config EUT / AC Adapter
_ Mode:Below 16_BT
75 Tested by: 19237 / AC 120 U, 60 Hz
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VERTICAL

Below 1GHz Data

Meter rr . . "
Marker Frequency Re:d?ng Det VULB9163_749 Below 1G[dB] DC Corr (dB) %)eail?:]egjd QPk Limit Margin Azimuth Height Polarity
(MHz) (dBuv) dBUV/m (dBuV/m) (dB) (Degs) (cm)
1 65.89 34.88 Pk 16.8 -31.6 0 20.08 40 -19.92 0-360 100 H
2 184.133 42.94 Pk 15.7 -30.8 0 27.84 43.52 -15.68 0-360 100 H
3 303.346 34.14 Pk 19.2 -30.3 0 23.04 46.02 -22.98 0-360 100 H
4 50.079 41.35 Pk 19.9 -31.7 0 29.55 40 -10.45 0-360 100 \
5 *137.379 41.41 Pk 13.8 -31.1 0 24.11 43.52 -19.41 0-360 100 \4
6 435.266 32.71 Pk 221 -29.9 0 24.91 46.02 -21.11 0-360 100 \

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 C63.10:2013.

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

180UL SUWON Lab AC Shield Room 2021 Dec 13 13:31:27
Conducted RFI Uoltage
Project No:4790160849
98 Client Nome:Soamsung
Config:EUT / AC Adapter
Mode:AC_Line BT
80 Test by:19568 / AC 128 U, 68 Hz
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Frequency (MHz)
Range (MHz) REU/BH Ref/Atin  Dat/Avg Mods Swesp Pte fsupe/fiode Lobel Fonge (Hz) REU/UBH Ref/Attn  Dst/fvg Hods Suesp Ple  ¥oups/fode Lobel
1:.15-3 S(6B) - /1B P/ Tene/ Ik 9% I/RIT  Phase L1

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

: CFR 47 CFR 47
Varker | Freduency R’Z';é?r:g bet 101836 Wit caBLELOS C}q"é;‘zci;%d FCCPART  Margin  FCCPART  Margin
(MHz) (dBuV) EX_L1[dB] S(dB) (dB(uVolts)) 15 %?:SS B (dB) 15 Ci?/ss B (dB)
1 .156 45.3 Pk 9.8 1 55.2 65.67 -10.47 - -
2 .168 21.13 Av 10 1 31.23 - - 55.06 -23.83
3 .336 43.45 Pk 9.8 2 53.45 59.3 -5.85 - -
4 .333 27.28 Av 9.8 2 37.28 - - 49.38 -12.1
5 .369 41.76 Pk 9.8 2 51.76 58.52 -6.76 - -
6 .369 25.1 Av 9.8 2 35.1 - - 48.52 -13.42
7 .399 39.46 Pk 9.8 2 49.46 57.87 -8.41 - -
8 .399 24.85 Av 9.8 2 34.85 - - 47.87 -13.02
9 .564 31.57 Pk 9.8 2 41.57 56 -14.43 - -
10 .567 15.39 Av 9.8 2 25.39 - - 46 -20.61
11 1.56 26.86 Pk 9.7 3 36.86 56 -19.14 - -
12 1.557 8.78 Av 9.7 3 18.78 - - 46 -27.22
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter 101836 Wit  CABLELOs  corected  CFRA7FCC ) i, CFRATFCC  \\ din
(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
.33375 41.46 Qp 9.8 2 51.46 59.36 -7.9 - -
.36825 39.9 Qp 9.8 2 49.9 58.54 -8.64 - -
.39915 37.68 Qp 9.8 2 47.68 57.87 -10.19 - -

Qp - Quasi-Peak detector
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LINE 2 RESULTS

180UL SUWON Lab AC Shield Room 2821 Dec 13 13:31:27
Conducted RFI Uoltage
Project No:4790160849
98 Client Nome:Somsung
Config:EUT / AC Adapter
Mode:AC_Line BT
80 Test by:19568 / AC 128 U, 68 Hz
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Frequency (MHz)
Range (MHz) RBU/UBW Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Lobel Range (MHz) RBW/UBU Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Label
2:.15-30 kiB)/- BB Pl 1Bne/ 3tz 950 IARIT  Phase N

Trace Markers

Range 2: Phase N .15 - 30MHz

Frequency Meter 101836_Wit CABLELOs  Corrected F(SETD:;T Margin Fg('Z:Fé’:;T Margin
Marker Reading Det i Reading
(MHz) (@BuY) h EX_N[dB] S(dB) (@Bvoly) 15 %zla:ss B (dB) 15 Cplillss B (dB)
13 .168 43.99 Pk 10 1 54.09 65.06 -10.97 - -
14 .168 24.14 Av 10 1 34.24 - - 55.06 -20.82
15 .336 42.5 Pk 9.8 2 52.5 59.3 -6.8 - -
16 .33 25.77 Av 9.8 2 35.77 - - 49.45 -13.68
17 .363 40.79 Pk 9.8 2 50.79 58.66 -7.87 - -
18 .369 24.92 Av 9.8 2 34.92 - - 48.52 -13.6
19 .399 39.9 Pk 9.8 2 49.9 57.87 -7.97 - -
20 .399 23.15 Av 9.8 2 33.15 - - 47.87 -14.72
21 .558 30.55 Pk 9.9 2 40.65 56 -15.35 - -
22 .567 16.89 Av 9.9 2 26.99 - - 46 -19.01
23 1.587 24.35 Pk 9.7 3 34.35 56 -21.65 - -
24 1.572 9.86 Av 9.7 3 19.86 - - 46 -26.14
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency R'\ellaecti?r:g Det 101836_Wit CABLELOS %Oé;ed(i;;zd C';iéz. igc Margin C'I::’i;?l' ';(5:0 Margin
(MHz) (dBuVv) h EX_N[dB] S(B) (@B(uVolts))  ClassBop  (9B) ClassBAv  (@B)
.36375 37.85 Qp 9.8 2 47.85 58.64 -10.79 - -
.36825 39.06 Qp 9.8 2 49.06 58.54 -9.48 - -
.39915 37.28 Qp 9.8 2 47.28 57.87 -10.59 - -

Qp - Quasi-Peak detector

END OF TEST REPORT
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