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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL: SM-A236M/DSN, SM-A236M/N

SERIAL NUMBER: R3CT506PHRL (CONDUCTED, Original);

R3CT506PD1T, R3CT506PDCD (RADIATED, Original);
617c80251d347ece, 617¢8028f4347ece (RADIATED, Spot-check);

DATE TESTED: 2022-05-12 ~ 2022-06-29(Original);
2022-06-22 ~ 2022-07-01(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:
2 -
Seokhwan Hong Sungeun Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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FCC ID: ASLSMA236MN

1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMA236BN DSS Bluetooth(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: A3LSMA236MN shares the same enclosure and circuit board as FCC ID:
A3LSMA236BN. The Bluetooth 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:
A3LSMA236BN remains representative of FCC ID: ABLSMA236MN. The test data of FCC ID:
A3LSMA236BN being submitted for this application to cover Bluetooth 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-A236B/DSN Results SM-A236M/DSN Results Deviation Remark
FCC ID : A3LSMA236BN FCC ID : A3LSMA236MN

Dss BT | BANDEDGE GFSK 2480 MHz 54 dBuV/m 4557 dBuV/m 39.74 dBuV/m -5.83 dB

(2.4GHz) RSE GFSK 4960 MHz 54 dBuV/m 42,65 dBuV/m 29.42 dBuV/m -13.23 dB

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

1.4. REFERENCE DETAIL

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

Equipment Reference FCC ID Application | Reference Test | Exhibit Variant Test Data
Class (Parent) Type report number Type Report Number | Re-used
4790406778-E3 Test 4790406782-E3 All
Original (802.11b/g/n) Report (802.11b/g/n)
DTS A3LSMAZ36BN Grant | 4790406778-E4 | Test | 4790406782-E4 | ..
Bluetooth LE Report Bluetooth LE
Original 4790406778-E5 Test 4790406782-E5
DSS A3LSMAZ36BN Grant (Bluetooth) Report (Bluetooth) Al
Original 4790406778-E6 Test 4790406782-E6
NIl A3LSMAZ36BN Grant (802.11a/n/ac) | Report | (802.11a/n/ac) Al
Original 4790406778-E7 Test 4790406782-E7
DXX A3LSMA236BN Grant (NFC) Report (NFC) All
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2. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

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

PwbhE

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(3m semi-anechoic chamber)
X] Chamber 2(3m semi-anechoic chamber)
I

Chamber 3(3m semi-anechoic chamber)
Chamber 4(3m Full-anechoic chamber)
Chamber 5(3m Full-anechoic chamber)

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 4.05dB
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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FCC ID: ASLSMA236MN

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac 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 17.649 58.197
Basic GFSK
Average 17.395 54.891
. Peak 14.710 29.580
2402 ~2480 Enhanced Pi/4-DPSK
Average 12.766 18.906
Peak 15.279 33.721
Enhanced 8PSK

Average 12.886 19.436

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 unique 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 -4.70 dBi
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FCC ID: ASLSMA236MN

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 Y orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Y 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 R37MANQ1E72SE3 N/A
Data Cable SAMSUNG EP-DN980 GH39-02115A BWE N/A
Earphone SAMSUNG GH59-15055A EHS64AVFWE 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
2 Audio 2 Mini-Jack Unshielded 0.7m 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

-
i w3 | 4
———
B

| Spectrum Analyzer|

f

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

\—[ 3m SAC

FETELLTLT]
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FCC ID: ASLSMA236MN

DATE: 2022-07-11

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 UL003 2023/01/11
Power Splitter MINI-CIRCUITS WA1534 UL004 2023/01/11
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 T09 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
15.247(d) | Spurious Emission -20 dBe PASS
1(5b)2(f)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
(@))i) | baney
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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FCC ID: ASLSMA236MN

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.

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

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

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

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. ANTENNA PORT TEST RESULTS

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

m—
Keysight Spectrum Analyzer - S1078
L 4

PG Fost - Trig: R Burst

IFGain:Low

Atten: 40 dB

#Avg Type: RMS

m—
Keysight Spectrum Analyzer - S1078
L 4

o e TrgiRFBurst

IFGain:Low

#Avg Type: RMS

Atten: 40 dB

0deidv_ Ref 23.00 dBm

0deidv_ Ref 23.00 dBm

Log [

v

Log

Center 2.441000000 GHz
Res BW 8 MHz

#VBW 50 MHz

3T16ms

17.02dBm

Span 0 Hz.
Sweep 15.00 ms (1001 pts)

Center 2.441000000 GHz
Res BW 8 MHz

5740 ms

#VBW 50 MHz

12.32dBm

Span 0 Hz.
Sweep 15.00 ms (1001 pts)

1-DH5 3-DH5
On time | Period Duty Cycle D Cy_cle 1/T Minimum VBW
Mode [msec] [msec] [%] Correction [kHz]
Factor[dB]
2 400 ~ 2 483.5 MHz Band
BDR 2.905 3.750 77.467 1.11 0.344
EDR 2.905 3.750 77.467 1.11 0.344
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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 930.3
39 2441 924.9
78 2480 927.2
Worst 930.3

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth
Channel
[MHZz] [MHZz]
0 2402 1.260
39 2441 1.258
78 2480 1.272
Worst 1.272
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BDR

Keysight Spectrum Anshyzer - 51078
& 50

. Trig: Free Ru

" Center Freq: 2.402000000 GHz
Run ‘AvglHold: 1001100

=]
05:20:57 PMdun
Radio Std: None

==

EDR

Center Freq: 2.402000000 GHz Radia Std: None
s Trig: FreeRun AvglHold: 100/100

Kepight Spectrum Anelyzes - SLO78
AL ®

TaTUS.

#AFGainLow #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 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 3.133ms. [#Res BW 30 kHz VBW 300 kHz Sweep 3.133ms

Occupied Bandwidth Total Power 23.7 dBm Occupied Bandwidth Total Power 19.6 dBm

847.33 kHz 1.1469 MHz
Transmit Freq Error -4.013 kHz OBW Power 99.00 % Transmit Freq Emror 4.562 kHz OBW Power 99.00 %
x dB Bandwidth 930.3 kHz xdB -20.00 dB x dB Bandwidth 1.260 MHz xdB -20.00 dB

20 dB band

20 dB bandwidth / 0 CHANNEL

m—
Keysight Spectrum Anshyzer - 51078
AL So6 ac |

width / 0 CHANNEL

~ Center Fraq: 2.441000000 GHz

l=Ja
85:30:27 P Jun 16, 2022
Radio Std: None

[E=S =
05:45:04 PMJun 16, 2022
Radio Std: None

m—
Weysight Spectnum Ansdyzer - S1078
kL R s

Center Freg: 2441000000 GHz
Run

aTaTus

Trig: Free Run Avg|Hold: 100100 —»  Trig: Free Ru AvglHold: 100/100
AFGain:Low #Atten: 40 dB Radio Device: BTS MFGainLow #Atten: 40 dB. Radia Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBdiv Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz Sweep 3.133 ms| #Res BW 30 kHz VBW 300 kHz Sweep 3.133ms,

Occupied Bandwidth Total Power 23.4 dBm Occupied Bandwidth Total Power 19.5 dBm

816.50 kHz 1.1464 MHz
Transmit Freq Error 477 Hz OBW Power 99.00 % Transmit Freq Error 6.665 kHz OBW Power 99.00 %
x dB Bandwidth 924.9 kHz xdB -20.00 dB x dB Bandwidth 1.258 MHz x dB -20.00 dB

s sTATUS

20 dB bandwidth / 39 CHANNEL

20 dB bandwidth / 39 CHANNEL

Keysight Spectrum Anshyzer - 51078
& 50

s Trig: FreeRun

" Center Freq: 2.480000000 GHz
‘Avg|Hold: 1001100

=
53815 P Jan 16, 2022
Radio Std: Nene

==
ENSE N a U5:45:23 PMun 16,2022
‘Center Freq: 2.430000000 GHz Radia Std: None
s Trig: FreeRun AvglHold: 100/100

Kepight Spectrum Anelyzes - SLO78
AL ®

TaTUS.

#AFGainLow #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBidiv 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 3.133 ms| #Res BIW_30 kHz VBW_300 kHz Sweep 3.133ms

Occupied Bandwidth Total Power 23.6 dBm Occupied Bandwidth Total Power 20.2 dBm

853.73 kHz 1.1574 MHz
Transmit Freq Error -9.220 kHz OBW Power 99.00 % Transmit Freq Error 4.720 kHz OBW Power 99.00 %
x dB Bandwidth 927.2 kHz x dB -20.00 dB x dB Bandwidth 1.272 MHz x dB -20.00 dB

20 dB bandwidth / 78 CHANNEL

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

Keyaight Spectum Analyze - S1078
RL W (500 ac

#Avg Type: RMS
PNO:Tost ~»-  Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB

10¢eiay  Ref 23.00 dBm
Log

AMkKr2 1.000 MHZ

-0.525 dBj

[}

[Center 2.441000 GHz
[#Res BW 300 kHz

HVBW 300 kHz

‘Span 3.000 MHz,

Sweep 1.000 ms (1001 pts)|

Juss

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Veru g Spacrum Anyzs: - 107
AL w508 _ac o AUTe
: o m—
PG Fost ~=  Trig: FreeRun AvglHold: 100100
1FGain:Low Atton: 40 dB:
AMkr2 1.000 0 MHZ]
10 ¢Bidly - Ref 23.00 dBm -0.409 dB
Log
()
20
[Center 2.441000 GHz Span 3.000 MHz
[#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)

=
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9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (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

— —
Keysight Spectrum Anstyzer - S1076. Keysight Spectrum Analyzes - 51078 = [ [l
AL % [soa s | com [ senseaw] ATGHATD | R AL R Tsn ac | Cowec SEEETT ALTGN AT 08:5% 1 PhiJun 16,202

] #Avg Type: RMS #Ag Type: RMIS. TRACE[] - 345
BNO-Fact ~a-  Trig: FreeRun AvglHold: 1001100 NG Fast -+ Trig: FreeRun AvglHold: 1001100 TIPSl
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB ceTlP
10 dRiciy  Ref 23.00 dBm 0 g Ref 23.00 dBm
lLog Log
EX
I
70
70
o7
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.48000 GHz
LiRes BW 300 kHz #VBIW 300 kHz Sweep 2.000 ms (10001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)
=3 [
‘‘‘‘‘ .
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
— -
Keysight Spectrum Ansiyzer - SI078. Keysight Spectrum Analyzes - 51078 [N
AL RE [soa ac CORREC [ senseanT] ALIGN MTO [ RL AP (508 C | CORREC SENSE:INT. ALIGN AUTD 0B:54:32 PM Jun 16, 2022
] #Avg Type: RMS dAvg Type: RMS TRCE[: 15§
NG: Fast - Trig: FreeRun AvglHold: 100/100 PRGFast ~»e  Trig: FresRun AvglHold: 1001100 Treem i
IFGain:Low Atten: 40 4B IFGain:Low Atten: 40 45 oerlP

10 dBrdy Ref 23.00 dBm
Log

10 deidiv - Ref 23.00 dBm
Log

30

7.0

Start 2.43000 GHz

|#iRes BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz,
Sweep 1.333 ms (10001 pts)|

Start 2.45000 GHz
[#Res BW 300 kHz

Stop 2.48200 GHz

#VBW 300 kHz Sweep 1.333 ms (10001 pts)

>>>>>

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

— —
Keysight Spectrum Ansiyzer - 51078 eyzight Spectium Analyzer - 51078 o e e
AL % st A I [_seusea] AT MO | AL A lsin Ac | ComeC SENEETT ALIGN AUTO 0816117 4 dun 16,2022
] #Avg Type: RMS #Avg Type: RMS TRACE[ - 345
PNO: Fast —»—  1rig- FreeRun Avg|Held: 1001100 PNO:Fest -+- Trig: FreeRun AvglHold: 1001100 TYREIM A
IFGain:Low Atten: 40 B IFGain:Low Atten: 40 68 oerif
10 dRiciy  Ref 23.00 dBm 0 g Ref 23.00 dBm
lLog Log
EX
I
70
70
o7
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.48000 GHz
iRes BW 300 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) rRes BW 300 kHz FVEW 300 kHz Sweep 1.333 ms (10001 pts)

;;;;;

usa

30MHz SPAN, SEGMENT 1 OF 3

IFGain:L ow Atten: 40 dB

— —
eyt Specirum Ansiyze - S10T8 epught Specrum Amlyze - S1078 =T e
AL R |S0@ AC | CORREC [ sense ] ALTGN AUTD__| Al A [son ac | comec SENSE TN ALIGN AUITO 05:18:50 P14 Jun 16, 2022
] #Avg Type: RMS #huvg Type: RMS TRAGE[ < 345 €
PNO:Fast —»—  Trig- Free Run Avg|Held: 1001100 PNO:Fast ~»- Trig: FreeRun AvglHold: 1001100 el
Anien; 40 4B o

IFGain:Low

10 dBrdy Ref 23.00 dBm
Log

10 deidiv - Ref 23.00 dBm
Log

30

7.0

Start 2.43000 GHz

|#iRes BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz,
Sweep 1.333 ms (10001 pts)|

Start 2.45000 GHz
[#Res BW 300 kHz

Stop 2.48200 GHz

#VBW 300 kHz Sweep 1.333 ms (10001 pts)

>>>>>

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 Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.381 32 0.122 04 -0.278
DH3 1.636 17 0.278 0.4 -0.122
DH5 2.883 12 0.346 04 -0.054
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DHA1 0.381 8 0.030 04 -0.370
DH3 1.636 4 0.070 04 -0.330
DH5 2.883 3 0.086 0.4 -0.314
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PULSE WIDTH - DH1

— —
[Ty ——" =y YepightSpecturs Al - S10T8
aL RE__ [s0a_ac AEC SENSE INT] ALIGH AUTO 08:40-53 PM B 16,2022 AL RE__ 509 AC | CORREC 1 sense ] ALIGN AJTO
| Trig Delay-189.9 ps #Avg Type: RMS '“Ut‘ 3456 #Avg Type: RMS
RO Fas ——  Trig: RF Burst e PNO: Fast ——  Trig: Free Run
|FGain:Low Atten: 40 dB oer|P IFGainLow Atten: 40 dB
AMkr2 381.2 ps|
0 cBraiv Ref 23.00 dBm 1.50 dB 10deiav  Ref 23.00 dBm
Log O . Log
3 50
"
170 70
. c
. !
c .
20 70
a0 w0
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 8000 ps (1001 pts)| Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 pts)|
s rams = rarus

1

OBSERVATION PERIOD - DH

— —
[Ty —— =y YeraghtSpectur Al - 51078 —
AL | ®  [soasc | comaec [ senseani ALTGH AUTO 08:40:06 PMJun 16, 2022 AL RE__ [0 sC | cOREC [_senseani ALTGN AUTO 064959 Ph-
| Trig Delay-1898.8 ps #Avg Type: RMS '“Ut‘ 3456 #Avg Type: RMS TRAL
RO Fast = Trig: RF Burst i FWOTTas —— Trig: FreeRun THPE| W
1FGainiLow Atten: 40 dB oerlP IFGain-Low Atten: 40 dB
AMkr2 1.636 ms
0 cBraiv Ref 23.00 dBm -0.12dB 10deiav  Ref 23.00 dBm
Log = —_— Log
¢ ¢
o 50
" c
170 70
. c
. !
.
20 50
a0 w0
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts)| Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 pts)|
s rams = rarus

PULSE WIDTH — DH3

OBSERVATION PERIOD — DH3

PULSE WIDTH — DH5

Keriaht Specivm Al - 1075 T Cera et ety 078
AL | ®  [soasc | comaec [ senseani ALTGH AUTO 08:37:26 P un 16, 2022 AL | ®F_ [s0a Ac | CoRC [_senseani ALTGN AUTO 065
Trig Delay-232.9 ps #Avg Type: RMS '“‘Jt‘ 3456 #Avg Type: RMS
PNO: Fast ——  Trig: RF Burst TPl PNO: Fast ——  Trig: Free Run
|FGain:Low Atten: 40dB oer|P IFGainLow Atten: 40 dB
AMkr2 2.883 ms
0 dBriv Ref 23.00 dBm 0.01 dB 10 By Ref 23.00 dBm
Log T . - Log
. c
17.0 17.0
! !
!
! !
70 20
o w0
iCenter 2.441000000 GHz Span 0 Hz lCenter 2.441000000 GHz Span 0 Hz
IRes EW 8 MHz #VBW 50 MHz Sweep 3.333 ms (1001 pisy IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (1001 ptsn

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 0.385 32 0.123 0.4 -0.277
DH32 1.636 15 0.245 0.4 -0.155
DH5 2.880 12 0.346 0.4 -0.054
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK AFH
DH1 0.385 8 0.031 0.4 -0.369
DH2 1.636 4 0.08e1 0.4 -0.339
DH5 2.880 3 0.086 0.4 -0.314
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—
epsight Spectrum Anlyzer - S1078

== Muwmmmw.ﬁ =
RL__| _RF__[508 DC | COREEC [ censeant ALTGN A0 04:16:13 P 1un 20,2022 AL RE_ 508 AC | CORREC [ senseant ALTGH AUTD 002158 PMun 16, 2022
Trig Delay 2165 5 HAvg Type: RMS TRacEl 3 <5 T SAvg Type: RIS gl s
RO r!,,‘ P mﬁ; RF Burst e e T oot Ll et PND: ;L,‘ —».  Trlg: Free Run e e fre s
IFGain-ow Atten: 40 d5. el |FGain:Low Arten: 40 dB oerlP
AMkr2 385.3 ps
10 ¢B/aiv  Ref 30.00 dBm 0.12dB 10 ceidiv Ref 23.00 dBm
Log Log
00 3.0/
) ¢
100 170
oo 7o
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Spano
Res BW 8 MHz #VBW 50 MHz Sweep 800.0 ps (1001 pts) Res BW 300 kHz #VBW 300 kHz Sweep 3.160'5 (1001 pts)|

PULSE WIDTH - 3-DH1

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3-DH1

m—
Feysight Spectrum Analyzer - 51078
AL o

=N Keysight Spectrum Anslyzer - 51078 IS
[ [son bc | comec [ mmam T 415 38 P ran 20,2077 L W [son it | coRt [ emEam S 053343 P 15,2077
Trig Delay-216.6 ps #Avg Type: RMS TRACE|. - 35 ¢ = GAvg Type: RIS TRAGE[, 315
PRO: r!m —+—  Trig: RF Burst T s e A HO: ;L,‘ s Trig: Fres Run TIEE
IFGaind ow Atten: 40 dB Lal IFGain:Low Aten: 40 dB oeTl
AMkr2 1.636 ms
10 B/alv Ref 30.00 dBm 1.25dB 10 cBidiv  Ref 23.00 dBm
Log Log
0 30
100 7o
0.0 70
Center 2.441000000 GHz ‘Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3160 s (1001 pts)|
occ o =

PULSE WIDTH — 3-DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3-DH3

m—
Fepsight Spectrum Anslyzer - S10TE

o= e Kepaight Spectium Anahye - SI078. [E=mjr=n
RL__ | RF 508 DC | COREEC [ censeanti ALTGN A0 04:14:35 P 1un 20,2022 RL__ | R [s0@ AC | ComREC [ senseanti ALIGN AUTO 00:25:21 Phun 16, 2022
| Trig Delay-326.5 ps #Avg Type: RMS TRACE[L - 115 & #Avg Type: RMS TRAGE[, 2345
PRO:Fast —— TM19:RF Burst T | PRO:Fast ——  Trig: Free Run TYrE|we
IFGain-Low Atten: 40 dB: oeTlP IFGain:Low Atten: 40 dB oeTlP
AMKr2 2.880 ms
10 dB/dly  Ref 30.00 dBm 1.37.dB 10cB/dlv  Ref 23.00 dBm
Log Log
00 =0
0 3
0.0 170
0.0 7.0
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.533 ms (1001 pts) IRes BW 300 kHz #VBW 300 kHz Sweep 3,160 s (1001 pixy
= s =

PULSE WIDTH - 3-DH5

NUMBER OF PULSES IN 3.16 SECOND
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 17.329 -3.671
39 2441 17.201 -3.799
78 2 480 17.649 21.000 -3.351
Worst 17.649 -3.351
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency | Peak Output Limit Margin
Channel Power
[MHZz] [dBm] [dBm] [dB]
0 2 402 14.378 -6.622
39 2441 14.110 -6.890
78 2 480 14.710 21.000 -6.290
Worst 14.710 -6.290
9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency | Peak Output Limit Margin
Channel Power
[MHZz] [dBm] [dBm] [dB]
0 2 402 14.886 -6.114
39 2441 14.848 -6.152
78 2 480 15.279 21.000 -5.721
Worst 15.279 -5.721
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9.6.4. OUTPUT POWER PLOTS

PEAK OUTPUT POWER

GFSK

coRREC [ senseimu] ALl aTo | 123549
#Avg Type: RMS
PHO: fast —a~  Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 40 4B

—
Keyright Spectrum Ansiyze - 51078
AL w  [s0a ac

Mkr1 2.401 852 0 GHz|
E\aslsidw Ref 23.00 dBm 17.329 dBm

[}

0

[Center 2.402000 GHz Span 5.000 MHz,

[#Res BW 3.0 MHz VBW 50 MHz Sweep 1.333 ms (10001 pts)
= ram
m—
Keysight Spectrum Angiyzer - 51078
AL | % [s0c Ac [ comeec [ seseim] AlIGHAUTD |
#Avg Type: RMS
BN Fast ~+~  Trig: FreeRun AvglHold: 100100
IFGainLow Atten: 40 dB el
Mkr1 2.440 700 5 GHz|
j0dBiciv Ref 23.00 4Bm 17.201 dBm
g

20

[Center 2.441000 GHz Span 5.000 MHz|
[#Res BW 3.0 MHz VBW 50 MHz Sweep 1.333 ms (10001 pls!
s

39 CHANNEL

R [ sense

—
Keyrght Specirum Ansiyze - 51078
AL w50 A

sLion AUTD__[
#Avg Type: RMS
PHO: Fast —+~  Trig: FreeRun Avg|Hold: 100100

IFGainLow Atten: 40 4B
Mkr1 2.480 006 5 GHz|
[ggeian_ Ref 23.00 dBm 17.649 dBm
0
[Center 2.480000 GHz Span 5.000 MHz,
[#Res BW 3.0 MHz VBW 50 MHz Sweep 1.333 ms (10001 pts)

78 CHANNEL
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Pi/4-DPSK

m—
Keyaight Spectrum Anslyzer - 5107
AL % 508 C

CoRRec [ seusean

UGt AT |
#Avg Type: RMS

PNO: Fast ——  Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB
Mkr1 2.401 880 5 GHz|
[0 dziciy_Ref 23.00 dBm 14.378 dBm
og |
a0 T
[Center 2.402000 GHz Span 5.000 MHz|
2Res BW 3.0 MHz VBW 50 MHz Sweep 1.333 ms (10001 pts)
[—
—
Keysight Spectrum Analyzer - 51078
AL W [S1o ac | cORREC [_sense.r AN T |
#Avg Type: RMS
N Fast -+~ Trig: FreeRun AvgiHolg: 1001100

[#Res BW 3.0 MHz

IFGain:Low Atten: 40 dB oeT ;

Mkr1 2.440 984 0 GHz

Egalaidw Ref 23.00 dBm 14.110 dBm

[Center 2.441000 GHz Span 5.000 MHz|
VBW 50 MHz

Sweep 1.333 ms (10001 pts)

39 CHANNEL

m—
Keynght Spectrum Anaiyzer - 51076
AL w s ac

CoRReC [ sesen

UGN AT |
#Avg Type: RMS

BNO: Fast —e—  Trig: FreeRun AvglHold: 1001100

IFGain:Low Atten: 40 dB
[ggein  Ref 23.00 dBm 14.710 dBm
a0
[Center 2.480000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz VBW 50 NHz

Sweep 1.333 ms (10001 pts)|

78 CHANNEL
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8PSK

CoRRec [ seusean

m—
Keyaight Spectrum Anslyzer - 5107
AL % 508 C

iGN AuTD__[

#AVg Type: RMS
BNO: Fast —o—  Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 40 dB

Mkr1 2.402 065 5 GHz|
19 gatay Ref 23.00 dBm 14.886 dBm

a0

[Center 2.402000 GHz Span 5.000 MHz|
[#Res BW 3.0 MHz VBW 50 MHz Sweep 1.333 ms (10001 pts)
tans
—
Keysight Spectrum Anslyzer - 51078
AL W [508 s | CORREC [ sense] Al Ao |
#ivg Type: RMS
NG Fast —+- Trig: FreeRun AvglHold: 100/100
IFGain:Low Atten: 40 dB

Mkr1 2.441 041 0 GHZ
Egalaidw Ref 23.00 dBm 14.848 dBm

L

[Center 2.441000 GHz Span 5.000 MHz|
[#Res BW 3.0 MHz VBW 50 MHz Sweep 1.333 ms (10001 pls!

39 CHANNEL

CoRReC [ sesen

m—
Keynght Spectrum Anaiyzer - 51076
AL w s ac

AlicH A0 |

#Avg Type: RMS
BNO: Fast —e—  Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 40 dB

Mkr1 2.480 130
5.279 dBm

20
o
®
I
N

10dsiiv Ref 23.00 dBm
Log

a0

|Center 2.480000 GHz Span 5.000 MHz,
[#Res BW 3.0 MHz VBW 50 MHz Sweep 1.333 ms (10001 pls!

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 17.158 51.976
39 2441 16.908 49.068
78 2 480 17.395 54.891

9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION

Frequency Average Average
Channel Output Power Output Power
[MHZz] [dBm] [mMW]
0 2 402 12.019 15.918
39 2441 11.945 15.649
78 2 480 12.766 18.906
9.7.3. ENHANCED DATA RATE 8PSK MODULATION
Average Average
Channel Frequency Output P%wer Output P%Wer
[MHZz] [dBm] [mMW]
0 2 402 12.167 16.470
39 2441 12.035 15.977
78 2 480 12.886 19.436
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9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§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

— —
epight pectrum Ansyze - 51078 oo s ey Specimm Ansyzer 107 =
Rl | R 500 s | comec T senseant AGIATO | 06:03:03 PHTan 16,2007 AL W [sin oC | com e Aton o] 102205 6 2022
#Avg Type: RIS e[l 3 € #Avg Type: RMS "
NO: Wlde —+-  Trig: Fres Run AvglHold: 1001100 TrPE| M G st ~e-  Trig: FreeRun
1FGain:Low Atten: 40 dB oerl? 1FGainiLow Atten: 40 dB.
Mkr1 2.397 61 GHz| Mkr2 26 GHz
10 gBrav Ref 23.00 dBm -31.224 dBm 10 daicl_Ref 30.00 dBm -24.22 dBm)
og =
i
¢
i o
170
. Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
e sood] T s [ rwecion ] roacrovworil rcioveae i
1N f 4017 GHz 17.233 dBm
wz N f 26,078 5 GHz -24.22 dBm
e 3
H
£7.0 7
2
9
ICenter 2.400000 GHz Span 10.00 MHz| 1?
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) v
occ rams wsa sraus

[ESNEE T

OUT-OF-BAND 0 CHANNEL

__0 CHANNEL BANDEDGE

Feysight Spectrum Anshyzes - SL076.
[ cenee e LA

05:57:19 Ph un 16,2027

Keysght Specirum Anelyze: - SLO78
AL B [sn 0C

" &Avg Type: RMS

e Trig: FreeRun

[Center 2.441000 GHz

[##Res BW 100 kHz #VBW 300 kHz

Sweep 1.000 ms (1001 pts)|

sTAruS:

AL R [s0a aC | comec
] #Avg Type: RUS TRace[l S g
FROTUilds ——  Trig: FreeRun AvglHold: 100100 e W
IFGainiLow Atten: 40 dB oerl? IFGainLow Atten: 40 dB
MKkr1 2.440 980 GHZ
0 aBrey Ref 23.00 dBm 17.171 dBm 10 dBidy_ Ref 30,00 dBm
Log ! Log
30
.
7o
:
} Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts|
. | MkA[ MosE TRC] S [ __FsCTON [ FUNCTIONWIDTHL__FUNcTONwabe i
1 N f 2440 8 GHz 1728 dBm
2 N 280824GHz 2312 0Bm
20 3
4
5
- L3
670 H
8
H
Span 5.000 MHz a0

laTatus

-
IN-BAND REFERENCE LEVEL OUT-OF-BAND 39 CHANNEL
[y —rT oo e [———
AL Re_ [s00 AC | cORREC ensE-INT] ALTGH AUTO 06:12:15 PMDun 16,2022 AL W [sin 0C P ENSE.INT
] ) #Avg Type: RMS Tracef =555 5 #Avg Type: RMS
PRO: Wide > Trig: FreeRun AvglHold: 1001100 el BNO: Fast ~e-  TFig: FreeRun
IFGain:Low Atten: 40 dB Der| IFGalnLow Anen: 40 dB
Mkr1 2.483 55 GHz|
0 gEraiv Ref 23.00 dBm -31.591 dBm 10 dBidv__Ref 30.00 dBm
Log Log e
a
170
[ 4
1 Start 30 MHz Stop 26.50 GHz:
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]
I e sood] T s [ Fscion ] E
i N f 24798 GHz 17.53dBm
wz N f 26,058 6 GHz 2358 dBm
. 2
¢
H
[Center 2.483500 GHz Span 10.00 MHz| 1?
#Res BW 100 kHz #VBIW 300 kHz Sweep 1.000 ms (1001 pts) v
hoec wsa —
OUT-OF-BAND 78 CHANNEL

78 CHANNEL BANDEDGE

Page 34 of 59

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: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
\eyeightSpectrum Az - S1078 Keyeigh Spectrum Anafye: - S175
AL R’ [s0a s [ senseanti 163 AT AL W [sva_ac I ALTGH ATO
#Avg Type: RS ] FAvg Type: RMS
DNO: Wide ——  Trig: FreeRun AvglHold: 100100 WO Wide —~  Trig: FreeRun AvglHold:>1001100
\FGsind ow Atten: 40 0B |FGain:Low Atten: 40 dB
Mkr1 2.485 49 GHz|
10 cEidiv  Ref 23.00 dBm 10 aBraiv  Ref 23.00 dBm -30.174 dBm
Log Log
170 170
= 670
[Center 2.400000 GHz Span 10.00 MHz| [Center 2.483500 GHz Span 10.00 MHz|
Res BW 100 kHz #VBW 300 kHz Sweep_1.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
= erarus eramus
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

— —
Keysight Spectrum Analyzes - 178 == Keysight Spectrum Anslyzer - S1078
RL_ [ ®  [soo ac | comc ENGE INT ATGHATO | 08:23:53 P Tun 16,2072 RL R Jsia OC | ComE EE ALiGn AUTO__| 103
#Avg Type: RMS Teace[ 2355 g #Avg Type: RMS
PNO- Wide -»— Trig: Free Run Avg|Hold: 1001100 T i FHG Fast -~ Trig: FreeRun
1FGain:Low Atten: 40 dB verlP 1FGainiLow Atten: 40 dB.
Mkr1 2.398 99 GHz MKr2 26.018 8 GHa
0GBy Ref 23.00 dBm -32.321 dBm) 105/ Ref 30.00 dBm -21.72 dBm
og
Ad
v
i
X £ "y ’
170
. S {
. Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
pefmoodirclsal L x v  rwenon T rukcrionworal L Funchonwae i
i N f 2.401 7 GHz 1278 dBm
nz N f 26,0189 GHE -21.72 dBm
ot 3
4
6
- L3
£7.0 7
L]
9
ICenter 2.400000 GHz Span 10.00 MHz| 1?
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) v
occ rams wsa sraus
—
Yertght Spectm Anaion - S1078 == [———
aL RE__ [ S0 aC | CoRREC [ sensen ALIGH AUTO 062111 PM B 16, 2022 AL & sia_DC | come SENSE.INT
#Avg Type: RMS th\ EREX] | #Avg Type: RMS.
FHOTWide ——  Trig: FreeRun AvglHold: 1001100 i BHO:Fast -+ Trig: FreeRun
|FGainiLow Atten: 40 dB oerlP IFGainLow Atten: 40 dB
Mkr1 2.440 975 GHz| r2 25 GHZ
105y Ref 23.00 dBm 12.287 dBm) 10 c5idy_ Ref 30.00 dBm -24.12 dBm)
o9 og
§ o
a
0
170
Start 30 MHz Stop 26.50 GHz:
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms {40001 pts
[l Mose TR SCU [ Fuscion T roncTonwiotil - Funcronve
1 N f 2.440 8 GHz 1284 dBm
w2 N 1 25,9732 GHz 2412 dBm
20 3
4
6
- L3
&0 7
L]
9
Center 2.441000 GHz Span 5.000 MHz. 1
4Res BW 100 kHz #VBIW 300 kHz Sweep 1.000 ms (1001 pts)| .
- ras wsa —
e
Keysight Spectram Anslyze: - 51078 RSN Keysight Spectrum Anelyzes - SU078
RL R [S00 AC | CORREC ENSE-INT] ALIGH AUTO 06:30:52 PM Jun 16,2007 RL B 5 [ £ ENSE.INT] ALIGN ALITO
#Avg Type: RMS TRsCefl 35 #Avg Type: RMS
PNO:Wide -+ Trig: FreeRun ‘Avg|Hold: 1001100 e e FRO Fast -+~ Trig: FreeRun
IFGainiLow Atten: 40 dB verl? FGainLow Atien: 40 dB.
Mkr1 2.486 60 GHz|
19 g Ref 23.00 dBm -30.019 dBm 105/ Ref 30.00 dBm
og
17.0
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
I pefmoodirclsal L x v L rwenon  rukcionworal Funchonwae 1§
i N f 24798 GHz 13.131 dBm
wz N f 25,8911 GHz 22560 dBm
570 3
4
5
7.0 g
8
9
[Center 2.483500 GHz Span 10,00 MHz 12
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) .
oec wsa —

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
\eyeightSpectrum Az - S1078 Keyeigh Spectrum Anafye: - S175
AL R’ [s0a s [ senseanti 163 AT AL W [sva_ac I ALTGH ATO
#Avg Type: RS ] FAvg Type: RMS
DNO: Wide ——  Trig: FreeRun AvglHold: 100100 WO Wide —~  Trig: FreeRun AvglHold: 100100
\FGsind ow Atten: 40 0B |FGain:Low Atten: 40 dB
10 cEidiv  Ref 23.00 dBm 10 aBraiv  Ref 23.00 dBm
Log Log
170 170
= 670
[Center 2.400000 GHz Span 10.00 MHz| [Center 2.483500 GHz Span 10.00 MHz|
Res BW 100 kHz #VBW 300 kHz Sweep_1.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
= erarus eramus
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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.

Page 38 of 59

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: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

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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REPORT NO: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (0 CHANNEL)

HORIZONTAL RESULT

~UL SUWON Lab Chamber 2 2022 Jun 17 B89:03:56
Restricted Bandedge

Project Number:4758406778
Client:Samsung
Config:EUT / AC Adapter / Earphone

12

115

Mode :BT_GFSK_BE_H_24@2 f
185 Tested by:25546 / AC 120 U, 68 Hz |
95
85

75 1“‘ ‘l\\

) |

\
S5k SvErage Linit (dBub/m) , B o PR . \ -
|

(dBul/m) Horizontal

bpomtarrison IRV S RPN P~ e A e il FUM et e
35
2.31 18.5MHz/ 2.415

Freguency (GHz)

Range (6Hz) RE/VBW Ref/Attn Det/Avg Hode Sueep Pls #5wps/Mode FPosition Ronge (6z) RB/VBU Ref/Attn  Det/Avg Hode Sueep Pts #5ups/Mode Fosition
1:2.31-2.415 MC-BB)/H 11275 PEAK/LogPur-Uiden  ISnsec(futo) BEA1  MAXH 122 degs 229 cn H| 2:2.31-2.415 C-608)/508  112/5 PEAK/Valt Avg 4.5ns/RBU 8881 1/WRIT 122 degs 229 ca H

Trace Markers

Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker @) Fzs_;:\c)g Det 3117_00168724 10dB_ATT[dB] (z%_gi\d/\/r:rg‘) @Bovim) @) @Buvim) @) (Gegs) o Polarity
1 *2.39 40.27 Pk 319 -19.7 52.47 - - 74 -21.53 122 229 H
2 *2.38051 43.78 Pk 319 -19.6 56.08 - - 74 -17.92 122 229 H
3 *2.39 30.57 VALT 319 -19.7 42.77 54 -11.23 - - 122 229 H
4 *2.38552 31.09 VALT 319 -19.6 43.39 54 -10.61 - - 122 229 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: 4790406782-E5V2
FCC ID: ASLSMA236MN

DATE: 2022-07-11

VERTICAL RESULT

55Ul _SUUON Lob Chamber 2 2022 Jun 17  ©8:53:21
Restricted Bandedge
s Project Number:4798486778
Client:Samsung
Config:EUT / AC Adapter / Earphons Iy
- Mode :BT_GFSK_BE_U_2482 |
18 Tested by:25546 / AC 120 U, 68 Hz |
95
g 85 |
" I
5 |
> 75 |
e
3
a 65
o
= 2
Average Limit C(dBubl/m) 1
55k e e - e kil
5 G R
4 43
35
2. 31 18.5MH=z/ 2.415
Freguency (GHz)
Range (6Hz) REW/VBW Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Mode Position Ronge (6Hz) RBW/VBU Ref/Attn  Det/fvg Mode Sweep Pts  #Sups/Mode Position
i s@ /N i WLogP-Vides  BusecPuto) ¢ fece 10
Trace Markers
Meter Corrected
Frequency c Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (@Hz) Ec)g Det 3117_00168724 10dB_ATT[dB] 5;::1;;:2 (dBuvim) @8) dBuVim) @8 (egs) em) Polarity
1 239 42.25 Pk 319 197 54.45 74 -19.55 224 102 V.
2 *2.38523 44.46 Pk 319 196 56.76 - - 74 17.24 224 102 V.
3 239 30.7 VALT 319 197 42.9 54 11 - - 224 102 V.
4 *2.38611 311 VALT 319 196 434 54 106 224 102 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: 4790406782-E5V2
FCC ID: ASLSMA236MN

DATE: 2022-07-11

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

WZKUL SUWON Lab Chamber 2

2822 Jun 17 89:40:83

s

Restricted Bandedge
Project Number :4738486778

Client:Samsung
Config:EUT / AC Adapter / Eorphone
Mode:BT_GFSK_BE_H_248B

185 i Tested by:25546 / AC 120 U, 68 Hz

95
3 \
T 85 ‘
a
N
5 5
2 7
£

=

3 6
o
N (d
~ it ge Limit C

55 \ LTI ool

5 4

4 . P e e U S SIS AV Ur.. S AT

35

2.46 18.3MHz/ 2.563

Freguency (GHz)
Range (6Hz) RBU/VBW Ref/Atin  Det/fvg Mode Sueep Pts  #Swps/Mode Position Ronge (6Hz) RBW/VBW Ref/Atin  Det/fvg Mode Sueep Pts  #Sups/Mode Position
1:2.46-2.563 1MC-6dB)/3M 12/5 PEAK/LogPur-Uideo  35msec(Auto) 8881  MAXH 157 degs 104 cn H| 2:2.46-2.563 1HC-6dB) /508 112, AK/Volt Avg  4.5ns/RBU a1 1/URIT 157 degs 184 cn H
Trace Markers
Meter Corrected
Marker F’fgf_fzn)cy F::;g\\;\)g Det 3117_00168724 10dB_ATT[dB] (3233‘/"% AV(E[:\?S;L’)““ M(z’g)‘" F(’;g:\l/-)m;‘ PK('\élg)rgm /?Semgus‘)h P:sg;ﬂ Polarity

1 *2.48351 41.64 Pk 32 -19.6 54.04 74 -19.96 157 104 H
2 *2.48354 44.77 Pk 32 -19.6 57.17 - - 74 -16.83 157 104 H
3 *2.48351 30.95 VALT 32 -19.6 43.35 54 -10.65 - - 157 104 H
4 2.52989 30.92 VALT 32.1 -19.3 43.72 54 -10.28 157 104 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: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

VERTICAL RESULT

~UL SUWON Lob Chamber 2 2022 Jun 17 89:18:36
Restricted Bondedge

Project Number:4738486778
Client:Samsung

Config:EUT / AC Adopter / Earphone
Mode:BT_GFSK_BE U 2480

Tested by:25546 / AC 128 U, 68 Hz

(dBulJ/m) Uertical

ge Limit CdBul/m2

T

45 3
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/VBW Ref/Atin  Det/Avg Mode Sueep Pts  #Swps/Made Position Ronge (6Hz) RBW/VBY Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode Position
2.46-2.563 (-6B)/3M  112/5 PEAK/LogPur—Viden  Tnsec(futo) BOB1  MAXH 20 degs 130 ¢
Varker Frequency eter et 3117 00168724 1008 ATTIdE] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polariy
(GHz) i dBuV)g e ! ( dBuw"?) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.48351 43.66 Pk 32 -19.6 56.06 - - 74 -17.94 120 130 \
2 * 2.48375 50.67 Pk 32 -19.6 63.07 - - 74 -10.93 120 130 \
3 *2.48351 32.9 VALT 32 -19.6 45.3 54 -8.7 - - 120 130 \
4 * 2.48356 33.17 VALT 32 -19.6 45.57 54 -8.43 - - 120 130 Vv

* - 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: 4790406782-E5V2
FCC ID: ASLSMA236MN

DATE: 2022-07-11

HARMONICS AND SPURIOUS EMISSIONS

0 CHANNEL RESULTS

| gUl_SUWON Leb Chamber 2 2822 Jun 17  18:30:88
Radiated Emissions 3-Meters
Project Number:4798486778
1oe Client:Samsung
Config:EUT / AC Adapter / Earphone
oo Made :BT_GFSK_HARM_2482
a Tested by:25546 / AC 128 U, 6@ Hz
80
o
T 78
5
b
c
2 60
- Avg Limit (dBuU/m)
£
3 50
s}
g MM
49 3 i
" WP T i
3@ e
28
1 18 18
Freguency (GHz)
Ronge (6Hz) REU/VBW Ref/fitin Dst/fvg Hode Sueep Pts #oups/Mode Position ’(Rungz @) RBU/UBY Ref/Attn Det/Avg Mode Sueep Pis #Sups/fode FPosition
13 THC-60B)/30k  112/18  PERK/LogPur-Uidea SBnsec(fute) 6031  MAXH B-360degs 180 cn  3:3-18 HC-6B)/30k  87/8 PEAK/LagPur-Video  58Bnsec(futo) 16k  MAX 6-360degs 150 cn H
| 1 gUL_SUMON Lab Chamber 2 2022 Jun 17 18:30:00
Radiaoted Emissions 3-Meters
Project Number:4798486778
188 Client:Somsun
Config:EUT / AC Adapter / Earphone
Mode :BT_GFSK_HARM_2482
] Tested by:25546 / AC 128 U, 68 Hz
80
e
>
v
5
= 68
2 fvg Limit (dBuU/m)
3
> 58
3
N g
48 4 g
o
38
20
1 18 18
Frequency (GHz)
Ronge (GHz) RBW/VBW Ref/Atin  Det/Avg Node Sueep Pte  #Sups/Made FPosition Ronge (GHz) RBU/UBW Ref/fttn  Det/Avg Mode Sueep. Pts  #Sups/Mode  Position
Radiated Emissions
Meter Corrected P ;
Frequency © 3117_0016872 " Avg Limit Margin Peak Limit Margin Azimuth Height .
(GHz) Eﬂ'\’/‘)g Det 4 3GHz_HP[dB] Egﬁ‘\’,‘/"ng (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
* 4.80404 35.46 PKFH 34.1 277 41.86 - - 74 -32.14 143 100 H
* 4.80403 27.02 VALT 34.1 -27.7 33.42 54 -20.58 - - 143 100 H
* 4.80456 41.1 PKFH 34.1 277 47.5 - - 74 -26.5 187 118 v
* 4.80393 35.62 VALT 34.1 -27.7 42.02 54 -11.98 - - 187 118 v
7.19692 33.92 PKFH 36.2 -25 45.12 - - 74 -28.88 0 100 H
7.19775 34.04 PKFH 36.2 -25 45.24 - 74 -28.76 0 100 v
9.60847 32.22 PKFH 37 -21.3 47.92 - 74 -26.08 0 100 H
9.61694 31.9 PKFH 37 -21.2 47.7 - 74 -26.3 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 44 of 59

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: 4790406782-E5V2
FCC ID: ASLSMA236MN

DATE: 2022-07-11

39 CHANNEL RESULTS

| WEUL SUWON Lab Chomber 2 2022 Jun 17 11:14:89
Radiated Emissions 3-Meters
Project Number:4798486778
188 Client:Samsung
Config:EUT / AC Adapter / Earphone
Mode :BT_GFSK_HARM_2441
96 Tested by:25546 / AC 120 U, 60 Hz
80
E
T 70
g
N
o
2 66
= Avg Limit (dBuU/m)
£
3 50 v
B .
©
] MMW
48 1 . R
e kAR
30
20
1 18 18
Frequency (GHz)
Ronge (GFiz) E/UB Ref/Atin  Dat/fvg fode Susep Ple  #5ups/lade  Fosition Ronge (GHz) REW/UBHI Ref/Atin  Det/Avg Mode Susep Pts  $oups/fode Position
1:1=3 H-GB)/30k 11218 PEAK/LogPur-Viden  Sinsec(futo) GOBI  HAXH 0-360degs 158 cn | 3:3-18 1HC-60B)/30  87/8 PERK/LogPur—Video  S8nsec(futa) 6k HAKH B-36adegs 150 cn H
| WEUL SUWON Lab Chomber 2 2022 Jun 17 11:14:89
Radiated Emissions 3-Meters
Project Number:4798486778
lea Client:Samsun
Config:EUT / AC Adapter / Earphone
Mode :BT_GFSK_HARM_2441
98 Tested by:25546 / AC 120 U, 6@ Hz
80
FRRE
o
o
)
= 68
e Avg Limit (dBulU/m)
~
3 58
©
o
¥ 2
4 Q. 4 5
4] 4 o
36
208
1 18 18
Freguency (GHz)
Ronge (6fiz) e/ VB Ref/Atin  Det/fvg flods Sueep Ple #5ups/llads Position Ronge (Giz) REW/UBLI Ref/Atin  Det/Avg Mode Sueep Pts #Sups/Mode Fosition
Radiated Emissions
Meter Corrected P "
Frequency 3117_0016872 Avg Limit Margin Peak Limit Margin Azimuth Height
(GH2) E‘a'\’/‘)g Det 4 3GHz_HP[dB] headng (dBuV/m) (d8) (dBuV/m) (d8) (Degs) (cm) Polarity
*4.88196 36.31 PKFH 34.1 -27.6 4281 - - 74 -31.19 143 100 H
*4.88203 26.83 VALIT 34.1 -27.6 33.33 54 -20.67 - - 143 100 H
*4.88231 40.74 PKFH 34.1 -27.6 47.24 - - 74 -26.76 226 100 \4
*4.88202 3451 VALIT 34.1 -27.6 41.01 54 -12.99 - - 226 100 \
*7.3179 34.2 PKFH 36.1 -24.6 45.7 - - 74 -28.3 0 100 H
*7.31516 34.07 PKFH 36.1 -24.6 4557 - - 74 -28.43 0 100 \
9.76675 31.69 PKFH 37.2 -21 47.89 - - 74 -26.11 0 100 H
9.76237 3151 PKFH 37.2 -21 47.71 - - 74 -26.29 0 100 \

* - 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
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4790406782-E5V2 DATE: 2022-07-11

FCC ID: ASLSMA236MN

78 CHANNEL RESULTS

1 gUL_SUUON Lab Chamber 2 2022 Jun 17 11:57:26
Rodioted Emissions 3-Meters
Project Number:4798486778
180 Client:Samsung
Config:EUT / AC Adapter / Earphone
Mode: BT_GFSK_HARM_2480
Eld Tested by:25546 / AC 120 U, 60 Hz
80
e
£ 78
a
N
C
9 60
- Avg Limit (dBuU/m)
£
S 58 .
> "
w
o M
40 3
1 . st
i A TR
30
28
1 18 18
Frequency (GHz)
Ronge (GHz) RELI/ VB Ref/Attn  Det/Avg Hode Sueep Ple #Sups/Made FPosition Ronge (6Hz) RBW/UBLY Ref/Atin  Det/Avg Mode Sueep Pts #Sups/Mode  FPosition
1:1-3 M(-6cB)/3Bk  112/18 PERK/LogPur—Videa  8Bmsec(futo) 681  MAXH B-368degs 158 on 31318 MC-6cB) /30 87/8 PEK/LogPur-Video  58Bnsec(futo) 16k MAXH 8-368degs 158 cn H
|1 gUL_SUMON Lob Chamber 2 2022 Jun 17 11:57:26
a
Rodioted Emissions 3-Meters
Project Number:4798486778
100 Client :Somsun
Config:EUT / AC Adapter / Earphone
Mode: BT_GFSK_HARM_2480
90 Tested by:25546 / AC 120 U, 60 Hz
80
879
5
C
L)
= 60
o Avg Limit (dBuU/m)
~
ERL
S 2
(=]
48 4 &
o
38
20
1 18 18
Frequency (GHz>
Range (GHz) RBU/UBW Ref/Atin  Det/fAvg Mode Sueep Pte  #Swps/Made Position Range (GHz) RBW/UBLI Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Position
Radiated Emissions
Meter Corrected
Frequency ; 3117_0016872 : Avg Limit Margin Peak Limit Margin Azimuth Height .
(GHz) F?jgﬂ'\’/‘)g Det 4 3GHz_HP[dB] (Egi‘\’,',“ng) (dBuV/m) (d8) (dBuv/m) (d8) (Degs) (cm) Polarity
* 4.96001 35.99 PKFH 34.1 27 43.09 - - 74 3091 108 395 H
* 495994 26.59 VALT 34.1 27 33.69 54 -20.31 - - 108 395 H
* 4.96023 40.18 PKFH 34.1 27 47.28 - - 74 26.72 217 100 v
* 4,.95999 35.55 VALT 34.1 27 42.65 54 -11.35 - - 217 100 V.
* 7.44306 33.89 PKFH 36 237 46.19 - - 74 27.81 0 100 H
*7.44661 32.98 PKFH 36 2338 45.18 - - 74 -28.82 0 100 V.
9.91426 30.66 PKFH 374 211 46.96 - - 74 27.04 0 100 H
9.91449 31.09 PKFH 37.4 211 47.39 - - 74 -26.61 0 100 V.
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (0 CHANNEL)

HORIZONTAL RESULT

~UL SUWON Lab Chomber 2 2822 Jun 17 18:85:26

12

Restricted Bandedge

s Project Number :4738486778

Client:Samsung

Config:EUT / AC Adapter / Eorphone

Mode:BT_8PSK_BE_H_ 24082

Tested by:25546 / AC 128 U, 68 Hz /\
n
|

185

. I
. Il
. |

I
I
55l Average Linit (dBubl/m) 2 7 ) ] ‘X L

45 4 | l

(dBul/m) Horizontal

3 1
- SV DO - PPN SO DU W T
35
2.31 1@ .5MHz/ 2.415
Freguency (GHz)
Ronge (6Hz) REU/VB Ref/Attn  Det/Avg Mode Suecp Pls  ¥ps/lade FPosition Ronge (6HD) REW/VB Ref/Attn  Det/fivg Hode Sueep Pts ¥oups/fode FPosition
1:2.31-2.415 IN-6B)/3M  112/5  PEAK/LogPur-Uideo  Bnsec(iuto) 8081 HAIH 119 degs 227 cn | 2:2.31-2.415 HC-6BI/588  112/5  PEAK/Valt g 4.Sns/REU O2B1 /R 119 dags 227 cu H

Trace Markers

Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker @) Fzs_;:\c)g Det 3117_00168724 10dB_ATT[dB] (z%_gi\d/\/r:rg‘) @Bovim) @) @Buvim) @) (Degs) o Polarity
1 *2.39 41.49 Pk 319 -19.7 53.69 - - 74 -20.31 119 227 H
2 *2.33641 44.22 Pk 31.8 -19.6 56.42 - - 74 -17.58 119 227 H
3 *2.39 30.67 VALT 319 -19.7 42.87 54 -11.13 - - 119 227 H
4 *2.37769 30.92 VALT 319 -19.5 43.32 54 -10.68 - - 119 227 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: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

VERTICAL RESULT

12:UL SUWON Lab Chamber 2 2822 Jun 17 B89:52:84
Restricted Bandedge
s Project Number :4738486778
Client:Samsung
ConfigiEUT / AC Adepter / Earphone
Mode:BT_8PSK_BE U_24m2 A
185 Tested by:25546 / AC 120 U, 68 Hz /
95
7 e
>
C
I
> 75
e
3
@ 65
o
5 ‘ j )
55L.....Average Linit (dBub/m) 5 ‘
45 4
=} o
35
2.31 8. 5MHz/ 2.415
Freguency (GHz)
Range (612) RE/UBU Ref/Atin  Det/ug flode Sueep Pis  #owps/fode Fosition Range (6Hz) REW/VBD Ref/fttn  Det/vy Mode Sueep Pts foups/fiode  Fosition
41 6B)/3M 11 fK/LogPur-Uideo  Ionsec(Auto) 8 degs 100

Trace Markers

Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker eHo) Ec)g Det 3117_00168724 10dB_ATT[dB] 5533‘/%9 @Bovim) ) @Buvim) @) (Degs) o Polarity
1 *2.39 40.89 Pk 319 -19.7 53.09 - - 74 -20.91 115 100 \
2 *2.34898 45.04 Pk 31.8 -19.6 57.24 - - 74 -16.76 115 100 \
3 *2.39 30.89 VALT 319 -19.7 43.09 54 -10.91 - - 115 100 \
4 *2.36079 31.13 VALT 31.8 -19.6 43.33 54 -10.67 - - 115 100 \

* - 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: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

~UL SUWON Lab Chamber 2 2822 Jun 17 18:25: 31
Restricted Bandedge

Project Number:47904B6778
Client:Samsung

Config:EUT / AC Adapter / Earphone
Mode :BT_8PSK_BE_H_248@

185 Tested by:25546 / AC 120 U, 68 Hz

. i
) i
N ,ﬂ }\\\1

1z

s

(dBuU/m) Horizontal

ge Limit C(d

. \ .
PO vt inio T O AU O RS SY SOR DNIUA PO SO
35
2.46 8. 3MHz/ 2.563
Freguency (GHz)
Ronge (62) REU/VB Ref/Attn  Det/Avg Mode Suecp Pis  ¥ps/lade FPosition Ronge (6HD) REW/VB Ref/Attn  Det/fivg Hode Sueep Pts ¥oups/fode Fosition
1:2.46-2.563 IN-G)/3M  112/5  PEAK/LogPur-Uideo  Fnsec(iuto) 8081  HAKH 157 degs 198 cn H| 2:2.45-2.563 1HC-6cB>/508 112, EAK/Ualt g 4,5ns/RBU 8201 I/WRIT 157 dags 188 c H
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker pirve F::;gc;_; Det 3117_00168724 10dB_ATT[dB] (3;33\;:3) prirvim priS @nuvim) pt pr pt Polarity
1 *2.48351 41.22 Pk 32 -19.6 53.62 - - 74 -20.38 157 108 H
2 *2.48709 44.13 Pk 32 -19.6 56.53 - - 74 -17.47 157 108 H
3 *2.48351 31.04 VALT 32 -19.6 43.44 54 -10.56 - - 157 108 H
4 2.53979 31 VALT 32.1 -19.4 43.7 54 -10.3 - - 157 108 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: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

VERTICAL RESULT

12:UL SUWON Lab Chomber 2 2022 Jun 17 10:16:89
Restricted Bandedge
s Project Number :4738486778
Client:Samsung
A Config:EUT / AC Adapter / Earphone
[} Mode:BT _8PSK BE U 2480
185 1 Tested by:25546 / AC 120 U, 68 Hz
e“
95 |
il
8 85 i 1
Z |
C
3 5 \
7 ] {
= /
f I
3 65 \
8 [
Sshc Avercge Limit CdBuU/m)
PO T gl i . — §
< i
45 2 i
35
2.46 18.3MHz/ 2.563
Freguency (GHz)
Range (6Hz) REW/VBW Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Mode Position Ronge (6Hz) RBW/VBU Ref/Attn  Det/fvg Mode Sweep Pts  #Sups/Mode Position
¢ GBI/ 11 AK/LogPur-Uiden 3 futo) 8 degs 129

Trace Markers

Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker eHo) Ec)g Det 3117_00168724 10dB_ATT[dB] 5533‘/%9 @Bovim) ) @Buvim) @) (Degs) o Polarity
1 *2.48351 47.72 Pk 32 -19.6 60.12 - - 74 -13.88 120 129 \
2 *2.48366 45.8 Pk 32 -19.6 58.2 - - 74 -15.8 120 129 \
3 *2.48351 31.32 VALT 32 -19.6 43.72 54 -10.28 - - 120 129 \
4 *2.48393 32.28 VALT 32 -19.6 44.68 54 -9.32 - - 120 129 \

* - 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: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

HARMONICS AND SPURIOUS EMISSIONS

0 CHANNEL RESULTS

| 1 gUL_SUMON Lab Chamber 2 2822 Jun 17 13:38:50
Radiated Emissions 3-Meters
. Project Number:4798486778
1ea Client:Somsung
Config:EUT / AC Adapter / Earphone
Mode :BT_8PSK_HARM_2402
e Tested by:25546 / AC 128 U, 68 Hz
8a
F]
t 78
o
N
C
S 60
- Avg Limit (dBuU/m)
=
3 5@
S e
@
e MW
49 N ;
] vk e
o, o Al
38
28
1 18 18
Frequency (GHz)
Range (GHz) REU/VBW Ref/fttn  Det/fvg Node Sueep. Pts  #Swps/Made  Position Ronge (GHz) RBU/UB Ref/Attn  Det/Avg Mode Sueep. Pts  #Sups/Mode  Position
3 THC-6aB)/30k  112/18  PERK/LogPur-Uidea  SBnsec(Auto) 6031  HAXH B-3Bdegs 180 cn if 3:3-18 1HC-6cB)/30k  87/8 PEAK/LagPur-Uideo  5BBnsec(futo) 16k  NAXH 8-36degs 150 cn H
1152l _SUMON Leb Chember 2 2822 Jun 17 13:38:50
Rodiated Emissions 3-Meters
Project Number:4798486778
188 Client:Sansung
Config:EUT / AC Adapter / Earphone
Mode :BT_8PSK_HARM_2402
] Tested by:25546 / AC 128 U, 6@ Hz
80
3 78
o
4
]
= 66
2 Avg Limit (dBuU/m)
>
5 58
[is}
S
)
40 &
9 a
38
26
1 18 18
Freguency (GHz)
Ronge (GHz) RBL/VBW Ref/Atin  Det/fvg Node Sueep. Pts  #Swps/Made  Position Ronge (GHz) REW/UBU Ref/Attn  Det/Avg Mode Sueep. Pts  #Sups/Mode  Position
Radiated Emissions
Meter Corrected
Frequency 3117_0016872 Avg Limit Margin Peak Limit Margin Azimuth Height
(GHz) R@;S'C)g Det 4 SGHz_HP[dB] Peadng (dBuVim) (dB) (dBuVIm) (dB) (Degs) (em) Polarity
* 4.80397 35.39 PKFH 34.1 -27.7 41.79 - - 74 -32.21 142 101 H
* 4.80407 24.84 VALT 34.1 -27.7 31.24 54 -22.76 - - 142 101 H
*4.80377 39.11 PKFH 34.1 -27.7 45.51 - - 74 -28.49 187 118 \4
* 4.80406 29.96 VALT 34.1 277 36.36 54 -17.64 - - 187 118 vV
7.20301 33.73 PKFH 36.2 -25 44.93 - - 74 -29.07 0 100 H
7.21334 33.46 PKFH 36.2 -25.1 4456 - - 74 -29.44 0 100 v
9.60011 32.58 PKFH 37 -21.4 48.18 - - 74 -25.82 0 100 H
9.61231 30.9 PKFH 37 -21.3 46.6 - - 74 -27.4 0 100 \

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

Page 51 of 59

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: 4790406782-E5V2
FCC ID: ASLSMA236MN

DATE: 2022-07-11

39 CHANNEL RESULTS

| gUl SUWON Leb Chamber 2 2822 Jun 17 14:13:36
Radiated Emissions 3-Meters
. Project Number:4798486778
e Client:Somsung
Config:EUT / AC Adapter / Earphone
o Mode:BT_8PSK_HARM_2441
Tested by:25546 / AC 120 U, 60 Hz
80
r
t 78
o
N
C
S 60
- Avg Limit (dBuU/m)
<
BT '
3
@
z
40 3o &
L o
30 e
28
1 18 18
Frequency (GHz)
Range (GHz) REU/VBW Ref/ftin  Det/fvg Mode Sueep Pts  #Sups/Mode Position Ronge (6Hz) RBU/UBU Ref/Attn  Det/fvg Mode Sueep. Pts  #Sups/Mode  Position
3 THC-6oB)/30k  112/18  PEAK/LogPur-Uidea  SBnsec(Auto) 6031  HAXH B-360degs 150 cn i 3:3-18 1HC-6dB)/30k  87/8 PEAK/LagPur-Uideo  58Bnsec(futo) 16k  MAXK 8-360degs 150 en H
| gUl SUWON Leb Chamber 2 2822 Jun 17 14:13:36
2
Radiated Emissions 3-Meters
Project Number:4798486778
e Client:Somsung
Config:EUT / AC Adapter / Earphone
Mode :BT_8PSK_HARM_2441
98 Tested by:25546 / AC 120 U, 60 Hz
8a
g 7o
#
C
)
= 68
2 Avg Limit (dBuU/m)
3
> 58
@
z
48 4 ,,g
(=] o
38
28
1 18 18
Frequency (GHz)
Range (GHz) RBU/VBW Ref/ftin  Det/fvg Mode Sueep Pts  #Sups/Mode Position Ronge (6Hz) RBW/UBW Ref/Attn  Det/fvg Mode Sueep. Pts  #Sups/Mode  Position
Radiated Emissions
Frequency R’g:é?r: Det 3117_0016872 3GHz_HP[dB] %Je"aedﬁm Avg Limit Margin Peak Limit Margin Azimuth Height Polarit
(GHz) gu_auwg 4 ! dBuwn? (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm) Yy
* 4.88121 35.73 PKFH 34.1 -27.6 42.23 - - 74 -31.77 142 100 H
* 4.8821 24.55 VALT 34.1 -27.6 31.05 54 -22.95 - - 142 100 H
* 4.88172 37.69 PKFH 34.1 -27.6 44.19 - - 74 -29.81 218 100 vV
* 4.88202 28.97 VALT 34.1 -27.6 35.47 54 -18.53 - - 218 100 v
* 7.32591 33.74 PKFH 36.1 -24.4 45.44 - - 74 -28.56 0 100 H
* 7.32003 33.31 PKFH 36.1 -24.6 44.81 - - 74 -29.19 0 100 vV
9.76355 31.68 PKFH 37.2 21 47.88 - - 74 -26.12 0 100 H
9.75462 32.17 PKFH 37.2 -20.9 48.47 - - 74 -25.53 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

78 CHANNEL RESULTS

| UL _SUWON Leb Chamber 2 2822 Jun 17 14:53:14
Radiated Emissions 3-Meters
oo Project Number:4798486778
e Client:Somsung
Config:EUT / AC Adapter / Earphone
Mode :BT_8PSK_HARM_2480
98 Tested by:25546 / AC 128 U, 68 Hz
80
El
t 78
o
N
C
S 60
- Avg Limit (dBuU/m)
<
N
: . - MW
@
z ,
40 ik p
" ” 1J LLhL W by
" Ll M
38
20
1 18 18
Frequency (GHz)
Ronge (GHz) RBU/VBW Ref/fttn  Det/fAvg Mode Sueep Pts  #Swps/Made  Position Ronge (6Hz) RBU/UBU Ref/Attn  Det/Avg Mode Sueep. Pts  #Sups/Mode  Position
3 THC-6dB) /38K 112/1 EK/LogPur-Viden  Blmsec(Auto) 6231  MAXH B-3Bdegs 100 cn i 3:3-18 1HC-6cB)/30k  87/8 PEAK/LagPur-Uideo  5BBnsec(Auto) 16k  NAXH 8-36dege 150 cn H
| 1 gUL_SUMON Lob Chamber 2 2022 Jun 17 14:53:14
Rodiated Emissions 3-Meters
Project Number:4798486778
188 Client:Samsun
Config:EUT / AC Adapter / Earphone
Mode :BT_8PSK_HARM_2480
] Tested by:25546 / AC 128 U, 68 Hz
80
5 78
o
4
G
> 60
2 Avg Limit (dBuU/m)
>
3 50
@
N
49 e i -8
36
20
1 18 18
Frequency (GHz)
Ronge (GHz) REBL/VBW Ref/Atin  Det/Rvg Node Sueep Pte  #Sups/Made Position Ronge (GHz) RBU/UBU Ref/Attn  Det/Avg Mode Sueep. Pts  4Sups/Mode  Position
Radiated Emissions
Frequency R’::(;?nr Det 3117_0016872 3GHz_HP[dB] %Je"aedci?fd Avg Limit Margin Peak Limit Margin Azimuth Height Polarit
(GHz) Ld_BuV)g 4 ! dBuwn‘-" (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm) Yy
* 4.95854 35.12 PKFH 34.1 -27 42.22 - - 74 -31.78 107 393 H
* 4.96005 24.59 VALT 34.1 27 31.69 54 -22.31 - - 107 393 H
* 4.95976 38.42 PKFH 34.1 -27 45.52 - - 74 -28.48 217 100 vV
* 4.95999 29.96 VALT 34.1 27 37.06 54 -16.94 - - 217 100 vV
* 7.43853 33.13 PKFH 36 -23.7 45.43 - - 74 -28.57 0 100 H
* 7.44993 33.29 PKFH 36 -23.8 45.49 - - 74 -28.51 0 100 v
9.92383 31.05 PKFH 37.4 21 47.45 - - 74 -26.55 0 100 H
9.92355 31.01 PKFH 374 21 47.41 - - 74 -26.59 0 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4790406782-E5V2
FCC ID: ASLSMA236MN

DATE: 2022-07-11

10.2. WORST CASE BELOW 1 GHz

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

g UL SUWON Lab Chomber 2 2822 Jun 16 17:32:58
Radiated Emissions - 3 Meters
a5 Project Number:4790486778
Client:Samsung
Config:EUT / AC Adaopter / Earphone
Mode:Below 1GHz_BT
75 Tested by: 19568 / AC 120 U, 68 Hz
65
E]
£ 55
o]
N
a ]
2 45 PR UTHTE  TEBUU/ W
S
3 35
o
S
25 i
Aoy
s WWWMM
5
30 184 1880
Freguency (MHz)
Ronge (MHz) REU/VEW Ref/ftin  Det/fvg Mode Sueep Pis  #Swps/Made Position Ronge (MHz) REW/UBU Ref/fttn  Det/Avg Mode Sueep Pts  #Sups/Mode  Position
1:38-1800 120kC-6dB) /300K 107/10 PEAK/LogPur—Uides  165msec(Auta) 1Bk MR B-3@degs H
g Ul SUWON Lab Chomber 2 2022 Jun 16 17:32:58
Rodioted Emissions - 3 Meters
as Project Number:4790486778
Client:Sansung
Config:EUT / AC Adapter / Earphone
Mode :Below 1GHz_BT
75 Tested by: 19568 / AC 128 U, 68 Hz
65
8 55
i ]
O
i)
2 45 OFK LT TE T THBUU/
‘e
3
g 5
S
25 - - 4t
Ml LAl o
5 M bl i I s
T YU
5
30 184 1886
Freguency (MHz)
Ronge (MHz) REU/VBW Ref/ftin  Det/fvg Mode Sueep Pts  #Swps/Made Position ‘Runge '(VJHz) REW/UBU yRE'/Ry“'" Det/Avg Mode Sueep Pts  #Sups/Mode  Position
4 20608 K/ agfor-Uideo 165 ok e g U
Trace Markers
Meter Corrected
Marker Frequency Reading Det VULBO163 749 Below 1G[dB] DC Corr (dB) Reading QPk Limit Margin Azimuth Height Polarity
(MHz) (dBuv) (dBuV/im) (dBuv/m) (dB) (Degs) (cm)
1 62.495 34.27 Pk 17.9 -31.1 0 21.07 40 -18.93 0-360 300 H
3 191.117 36.46 Pk 16.6 -29.8 0 23.26 43.52 -20.26 0-360 100 H
5 230.499 37.78 Pk 17.6 -29.5 0 25.88 46.02 -20.14 0-360 100 H
2 64.047 36.15 Pk 17.4 -31.1 0 22.45 40 -17.55 0-360 100 \
4 101.101 35.66 Pk 17.5 -30.6 0 22.56 43.52 -20.96 0-360 100 \
6 624.804 31.81 Pk 25 -27.4 0 29.41 46.02 -16.61 0-360 100 \

Pk - Peak detector
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REPORT NO: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 Gl 5
" 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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REPORT NO: 4790406782-E5V2

FCC ID: ASLSMA236MN

DATE: 2022-07-11

11.1. AC Power Line
LINE 1 RESULTS
WBQUL SUWON Lok AC Shield Room 2822 Jun 15 89:15:52
Conducted RFI Uoltoge
Project No:4798406778
96 Client Nome:Somsun:
Config:EUT / AC Adaopter / Eorphone
Mode: AC_Line_BT
88 Test by 19568 / AC 120 U, 60 Hz
78
j T—
o ‘7'\,
& 68 @
it 1
- @
D 58 ;
> I
= ’ EiAL / G li!
g i ) w"‘ﬂ’\‘\ i
| P ‘ ) Y H
= B @\ } | i . I 1 SRt MMMWM'
o TR o
WA 1A M \ T"{ T ) ;
20 v\“‘M"MN f\ HV - [ ‘m M k‘ MMJWW\M”W“WWW»W
ik VY
| ! |
18 i \/
15 1 18 38
Frequency C(MHz)
Fonge o FOUD Rl Ge/agfode e Fie THpe/lodeLabel Range (i) REW/VBl Ref/Attn  Det/Avg flods Sucep Pte  #5ups/ods  Lobel
5-3 Ok-64B) s /b Bne/ ke 9958 1/AIRT ase L

Trace Markers

Range 1: Phase L1 .15 - 30MHz

. CFR 47 CFR 47
Frequency Meter 101836 Wit cpgiglog  COmeCted  LeebART  Margin FCCPART  Margin
Marker (MHz) Reading  Det h S(dB) Reading 15 Class B (dB) 15 Class B (dB)
(dBuv) EX_L1[dB] (dB(uVolts)) op AV
1 .162 4457 Pk 9.9 1 54.57 65.36 -10.79 - -
2 162 25.78 Av 9.9 1 35.78 - - 55.36 -19.58
3 .357 43.02 Pk 9.8 2 53.02 58.8 -5.78 - -
4 .354 28.73 Av 9.8 2 38.73 - - 48.87 -10.14
5 .384 39.75 Pk 9.8 2 49.75 58.19 -8.44 - -
6 .39 22.72 Av 9.8 2 32.72 - - 48.06 -15.34
7 411 40.43 Pk 9.8 2 50.43 57.63 7.2 - -
8 42 25.85 Av 9.8 2 35.85 - - 47.45 -11.6
9 .597 32.35 Pk 9.8 2 42.35 56 -13.65 - -
10 .588 15.75 Av 9.8 2 25.75 - - 46 -20.25
11 20.154 30.56 Pk 10.2 A 41.16 60 -18.84 - -
12 20.154 17.3 Av 10.2 A 27.9 - - 50 221
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency RMet‘?’ 101836_With CABLELog  corected  CFRA47FCC )y CFRATFCC o din
(MHz) eading Det EX_L1[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) (dB(uVolts)) Class B QP Class B AV
.16215 42.58 Qp 9.9 1 52.58 65.35 -12.77 - -
.35625 40.59 Qp 9.8 2 50.59 58.82 -8.23 - -
.38475 37.38 Qp 9.8 2 47.38 58.18 -10.8 - -
41175 33.23 Qp 9.8 2 43.23 57.61 -14.38 - -

Qp - Quasi-Peak detector

Page 56 of 59

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: 4790406782-E5V2 DATE: 2022-07-11
FCC ID: ASLSMA236MN

LINE 2 RESULTS

UL SUWON Lok AC Shield Room 2822 Jun 15 89:15:52

100
Conducted RFI Uoltoge
Project No:4798486778
Bl Cl iéthNome‘Somsun
Config:EUT / AC Adapter / Eorphone
Mode:AC_Line_BT
88 Test by:19568 / AC 120 U, 60 Hz
70
z —
o T
8 6@ - g R S SR R
G 13 _—
:-n 58 ﬁ ' 81 719
» v i bR
3 | A R ““J/\/\ ﬁ‘ ‘ “\ 21
32 a9 lvf Mi”}/ \V ‘H\}Méﬁ‘ @ /@
L T
A WU et i
38 i M{\A(\/ [\\M% H U lﬁ L.u'\ y\\rUﬁ'W \NMWMWMMWL e
20—y A 1wl il ‘
VIV WUH} www il
19 -4
15 i 0 30
Frequency (MHz)
Renge (MHz) RBU/VBW Ref/Attn  Det/Avg Mode Sweep Pte  #5wps/Mode  Label f;zvm?;g};z) SEE{EES)L Esi‘/gttn Di%mg Mode " 553‘25 Z;gﬂ #?%;ﬁudz t:be\ u ‘
Trace Markers
Range 2: Phase N .15 - 30MHz
Meter Corrected CFR47 CFR 47
Marker Frequency Readin Det 101836_Wit  CABLELOS Readin FCC PART Margin FCC PART Margin
arke (MH2) eacing € h EX_N[dB] S(dB) eacing 15 Class B (dB) 15 Class B (dB)
(dBuv) (dB(uVolts)) op AV
13 162 44.57 Pk 9.9 1 54.57 65.36 -10.79 - -
14 162 24.55 Av 9.9 1 34.55 - - 55.36 -20.81
15 357 42.81 Pk 9.8 2 52.81 58.8 -5.99 - -
16 357 27.95 Av 9.8 2 37.95 - - 48.8 -10.85
17 39 38.98 Pk 9.8 2 48.98 58.06 -9.08 - -
18 384 23.87 Av 9.8 2 33.87 - - 48.19 -14.32
19 417 39.25 Pk 9.8 2 49.25 57.51 -8.26 - -
20 42 28.37 Av 9.8 2 38.37 - - 47.45 -9.08
21 519 31.11 Pk 9.9 2 41.21 56 -14.79 - -
22 519 18.46 Av 9.9 2 28.56 - - 46 -17.44
23 19.776 26.46 Pk 10.2 4 37.06 60 -22.94 - -
24 19.776 17.14 Av 10.2 4 27.74 - - 50 -22.26
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency RMe(tf' 101836_With  CABLELOS Corr%‘?wd CARATFCC  ppargin CERATFCC i
(MHz) eading Det EX_N[dB] S(dB) Reading PART 15 (d8) PART 15 )
(dBuV) - (dB(uVolts)) Class B QP Class B AV
.16125 41.92 Qp 9.9 1 51.92 65.4 -13.48 - -
.35625 40.32 Qp 9.8 2 50.32 58.82 -8.5 - -
.38475 36.78 Qp 9.8 2 46.78 58.18 -11.4 - -
41775 36.4 Qp 9.8 2 46.4 57.49 -11.09 - -

Qp - Quasi-Peak detector
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12. SPOT-CHECK TEST RESULT

BANDEDGE (WORST CASE: GFSK /2480 MHz)

VERTICAL PEAK AND AVERAGE DATA

| U SUWON Lab Chember 3 2022 Jun 23 15:59:21
Restricted Baondedge
Project Number :47984B6782
115
Client:Samsung
Config:EUT / AC Adapter / Earphone
i Mode:BT_GFSK_BE_U_2480
18 Tested by: 19568 / AC 120 U, 68 Hz
95
g 85
>
C
[0)
> 7!:
=
3
2 65
el
2 Avercige Limit C(dBuU/m)
5!:
o
45
3
O,
35
2.46 8. 3MH=/ 2.563
Freguency (GHz)
Range (6Hz) REW/VBW Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Mode FPosition Ronge (6Hz) REW/VBU Ref/fttn  Det/fivg Mode Sweep Pts  #Sups/Mode Position
Trace Markers
Meter Corrected " N .
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GHz) IT;;S\\?)Q Det 3117_00218957 10dB_ATT([dB] (Ig;:\d/\/r:rg‘) (dBuV/m) (dB) (dBuv/m) (@B) (Degs) (cm) Polarity
1 * 2.4835 42.8 Pk 32.9 -24.7 51 - - 74 -23 148 364 Vv
2 * 2.4836 48.2 Pk 32.9 -24.7 56.4 - - 74 -17.6 148 364 Vv
3 * 2.4835 31.43 VALT 32.9 -24.7 39.63 54 -14.37 - - 148 364 Vv
4 * 2.48358 31.54 VALT 32.9 -24.7 39.74 54 -14.26 - - 148 364 \

* - 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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HARMONICS AND SPURIOUS EMISSIONS(WORST CASE: GFSK /2480 MHz)
2480 MHz VERTICAL

IWQUL SUWON Lab Chamber 3 2822 Jun 23 16:21:46
] Radiated Emissions 3-Meters
Project Number:4798486782
188 Client:Semsung
Config:EUT / AC Adapter / Earphone
: Mode:BT_6FSK_HARM_ 2480
=SSOSO NSRS SRS R SN Tested by: 19568 / AC 120 U, 60 Hz
80
8 78
>
C
[
= 60
E Avg Limit (dBuU/m)
3 50
@
&
40 : g T ]
: 2
: | e 8
@
38
20
1 18 18
Freguency (GHz)
Ronge (6Hz) REU/UB Ref/Attn  Dat/ivg Hods Suesp Ple #5wps/fade Fosition Ronge (GH2) RBU/UBl Ref/Atin  Det/fivg Mode Suesp Pte #oups/fode Fosition

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.

Radiated Emissions

Meter Corrected . . . . .
Frequency ; 3117_0021895 c Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) ngﬂ'\r/‘)g Det 7 3GHz_HP[dB] (ﬁgi‘\’,',“ni’) (dBuV/m) (d8) (dBuV/m) (d8) (Degs) (cm) Polarity
*4.9541 37.47 PKFH 34.7 -30.5 41.67 - - 74 -32.33 0 100 \
*4.96642 25.02 VALT 34.7 -30.3 29.42 54 -24.58 - - 0 100 \
* 7.43064 33.08 PKFH 36 -24.7 44.38 - - 74 -29.62 0 100 V
9.91451 30.31 PKFH 37.7 -21.5 46.51 - - 74 -27.49 0 100 \

* - 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
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

END OF TEST REPORT
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