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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: BT/BLE Tablet + DTS/UNII a/b/g/n/ac/ax and Digitizer

MODEL NUMBER: SM-X510

SERIAL NUMBER: R32W500GFO0B, 74134cec50397ece (CONDUCTED, Original);

74b2c4c8e3397ece, 74134cec51397ece (RADIATED, Original);
74ab47181e397ece, 74ab471fe397ece (CONDUCTED, Spot-check and
full test);

74ab471810397ece, 74aadb216a397ece, R32W600ADXF (RADIATED,
Spot-check and full test);

DATE TESTED: 2023-06-07 ~ 2023-07-18(Criginal);
2023-07-07 ~ 2023-07-19(Spot-check and full test);
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN Issue 5 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:

% Vi

A W W
Seokhwan Hong Dexter(Hyunsik) Yun
Suwon Lab Engineer Suwon Lab Engineer
UL KOREA LTD. UL KOREA LTD.
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DATE: 2023-08-01
IC: 649E-SMX510

REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

1.1. INTRODUCTION OF TEST DATA DEVIATION

This report referenced from the FCC ID: A3BLSMX516B DTS WLAN (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

Except for removing WWAN RF components, The SM-X510(IC: 649E-SMX510) model shares the
same enclosure and circuit board as SM-X516B.
The WLAN antennas and surrounding circuitry and layout are identical between these two units.

After confirming through preliminary radiated emissions that the performance of the SM-X510 (IC:
649E-SMX510) remains representative of SM-X516B. The test data of SM-X516B being submitted
for this application to cover WLAN 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-X516B Results SM-X510 Results Deviation Remark
FCC ID : A3LSMX516B FCC ID : A3LSMX510
BANDEDGE 802.11g 2462 MHz 54 dBuV/m 49.90 dBuV/m 50.35 dBuV/m 0.45 dB
DTS WLAN RSE 802.11g 9648 MHz 74 dBuV/m 48.61 dBuV/m 48.11 dBuv/m -0.50 dB
(2.4GHz) BANDEDGE 802.11ax HE20 SU 2412 MHz 54 dBuV/m 50.84 dBuV/m 51.23 dBuV/m 0.39 dB
RSE 802.11ax HE20 26T 4RU 9648 MHz 74 dBuV/m 48.08 dBuV/m 47.89 dBuV/m -0.19 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 | Applicatio | Reference Test Exhibit Variant Test Data
Class (Parent) n Type report number Type Report Number | Re-used
s | s | Opomel | GRRSSS | e | possieac | mume
oss | wosweras | Qone | RS | Tew | maeE |
N | aaswsies | GO | (a0p taniacian | Report | (80ottaimaclar) | et
ocp | aaswesien | SR | Y | peport | - (Duiizen | A

Notel. 802.11b & 802.11n HT20 mode with changed target power was fully tested.
Note2. DFS was fully tested.
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

2. TEST METHODOLOGY

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 DTS Meas Guidance v05r02.

KDB 662911 D01 Multiple Transmitter Output v02r01
KDB 484596 D01 Referencing Test Data vO1

IC RSS-GEN Issue 5.

IC RSS-247 Issue 2.

ANSI C63.10-2013.

©ONoTOrWNE

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)

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

[ ] Chamber 4(3m Full-anechoic chamber)

[ ] Chamber 5(3m Full-anechoic chamber)

Used ISED Test Site Reg.(company number): 2324L

CAB Identifier: KR0161

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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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to recognized
national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB

AC Corrected Reading (dBuV) = Measured Voltage (dBuV) + Extension Cord Loss
(dB) + Cable Loss (dB)
44.72 dBuV = 34.72 dBuV + 9.9dB + 0.1 dB

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
RF Output Power 1.30 dB
Power Spectral Density 1.30dB
Occupied Bandwidth 0.20 %
Conducted Spurious Emissions 1.30 dB
Conducted Disturbance, 0.15 to 30 MHz 2.80 dB
Radiated Disturbance, 30 MHz to 1 GHz 3.92 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.06 dB
Radiated Disturbance, 18 GHz to 40 GHz 6.02 dB

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

4.4. DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in IEC Guide
115:2021.
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a BT/BLE Tablet + DTS/UNII a/b/g/n/ac/ax and Digitizer.
This test report addresses the DTS (WLAN) operational mode.

WiFi operating mode

Frequency rage Mode ANT 1 ANT 2
802.11b MIMO TX/RX
2.4GHz 802.11g MIMO TX/IRX
(2412 MHz ~ 2472 MHz) | 802.11n(HT20) MIMO TX/RX
802.11ax(HE20) MIMO TX/RX

802.11ax RU allocations

RU offset : 0 1 2 3 kg 5 6 7 8
RU offset : 37 38 39 40
53 54

RU offset :

RU offset : 61

HE20

Test RU offset for tones

Mode Tones number in RU RU offset
0
26T 4
8
37
HE20 52T 38
40
53
106T 4
242T | SU Notel 61/-

Note. Full RU(Resource Unit) 242T mode and SU(Single Unit) mode have no difference
in physical waveform. This report has been reported the SU mode with highest output power in MIMO.
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted average output power as follows:

Frequency Output Power Output Power
Range Mode [dBm] [mW]
[MHZ] ANT1 | ANT2 ANT1 | ANT2

802.11b MIMO 19.01 79.62

802.11g MIMO 20.43 11041
2412 - 2472

802.11n(HT20) MIMO 18.53 71.29

802.11ax(HE20) MIMO 17.87 61.24

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.

Bands . : Correlated Directional Gain
[MHZ] ANT 1 [dBi] | ANT 2 [dBi] [dBi]
2412 ~2 472 -4.80 -5.20 -1.99

Directional gain for the MIMO operations is determined using KDB 662911 D01 Multiple
Transmitter Output section F (2)(d)(1) for Unequal antenna gains, with equal transmit powers. The
gain is calculated using the formula for correlated transmissions across the two transmit
antennas. Directional gain = 10 log[(1062/2° + 1062/20 + | + 106N/29)2 [N ant] dBI.

Sample calculation for this device with Nant = 2

Directional gain = 10 log[(10940/20 + 100-30/20)2 /2] = 3,36 dBi

“Wifi1” and “Wifi2” as indicated in antenna specification are written as ANT1 and ANT2 in this
report.
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

5.4. TESTED CHANNELS LIST

5.5. 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.

Worst case of antenna axis: Y

Based on the baseline scan, the worst-case data rates were:
802.11b mode: 1 Mbps 2TX

802.11g mode: 6 Mbps 2TX

802.11n HT20 mode: MCSO0 2TX

802.11ax HE20 mode: MCSO0 2TX

Worst-case selection criteria for 802.11ax test items:
For the 6dB Bandwidth, it was tested at the RU allocation with lowest tones number for each
bandwidth.

All radiated and power line conducted tests were performed attached with travel adapter for the
worst-case condition mode.
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

Test case configuration for 802.11b, g, n HT20, ax HE20(SU) modes:

SISO ANT1 Target[dBm] MIMO Target[dBm]
ch. Freq. 802.11b 802.11g 8°HZT';(1)“ Sojg;:x ch. Freq. 802.11b 802.11g S&ZT';é" Sojgzlg‘x
2412 16 17 15 15 1 2412
2437 16 17 15 15 6 2437
11 2462 16 17 15 15 11 2462
12 2467 2 5 4 4 12 2467 5 8 7 7
13 2472 2 1 0 0 13 2472 1 4 3 3

Notel. In 802.11ax (RU mode), conducted & radiated spurious test was performed on the lower tone(26T) with high
density.

Test case configuration for 802.11ax HE20(RU) modes :

MIMO Worst RU offset[dBm]
RU Test
Mode Ch. | Freq. Tone offset Case
0 -
1 2412 4 6]
8 -
802.11ax 0 -
) 6 2437 26T 4 @)
RU mode 3 -
0 -
11 | 2462 4 o)
8 -

Notel. In 802.11ax HE20(RU) mode, the test case according to RU offset was selected from the offset with worst
average power.

Note2. Radiated Band-Edge: investigated additional test with other lower RU tones. SU Mode (Worst case) is reported.
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M9KN2LV2DK3 N/A
Data Cable SAMSUNG EP-DN980 GH39-02115A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m N/A

TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable DTS mode.
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

M 3m SAC

NIENInAnRE
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

6. MEASUREMENT METHOD
6 dB BW : ANSI C63.10-2013, Section 11.8.2 Option 2

OUTPUT POWER : ANSI C63.10-2013, Section 11.9.2.3.1 Method AVGPM

POWER SPECTRAL DENSITY : ANSI C63.10-2013, Section 11.10.3 & 11.10.5 Method AVGPSD-
1 and Method AVGPSD-2

Out-of-band Emissions (Conducted) : ANSI C63.10-2013, Section 11.11 Emissions in nonrestricted
frequency bands

Out-of-band Emissions in Non-restricted Bands: ANSI C63.10-2013, Section 11.11 Emissions in
nonrestricted frequency bands

Out-of-band Emissions in Restricted Bands : ANSI C63.10-2013, Section 11.12 Emissions in
restricted frequency bands

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

7. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2024-08-15
Antenna, Horn, 18 GHz ETS 3115 00167211 2024-08-04
Antenna, Horn, 18 GHz ETS 3115 00161451 2024-08-21
Antenna, Horn, 18 GHz ETS 3117 00168724 2024-08-04
Antenna, Horn, 18 GHz ETS 3117 00168717 2024-08-21
Antenna, Horn, 40 GHz ETS 3116C 00166155 2024-08-02
Preamplifier ETS 3115-PA 00167475 2023-08-04
Preamplifier ETS 3116C-PA 00168841 2023-08-04
Preamplifier, 1000 MHz Sonoma 310N 341282 2023-08-02
Preamplifier, 2000 MHz Sonoma 310N 351741 2023-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2023-08-01
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 2023-08-01
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 2023-08-03
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 2023-08-01
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY60070693 2024-01-09
Spectrum Analyzer, 44 GHz KEYSIGHT N9040B MY60080268 2024-01-09
Average Power Sensor Agilent / HP U2000A MY54270007 2023-08-03
Average Power Sensor Agilent / HP U2000A MY54260010 2023-08-03
Attenuator PASTERNACK PE7087-10 A001 2023-08-03
Attenuator PASTERNACK PE7087-10 A008 2023-08-03
Attenuator PASTERNACK PE7004-10 2 2023-08-01
Attenuator PASTERNACK PE7087-10 A009 2023-08-03
EMI Test Receive, 40 GHz R&S ESU40 100439 2023-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2023-07-29
EMI Test Receive, 3 GHz R&S ESR3 101832 2023-08-01
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2023-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2023-08-01
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 2023-08-01
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2023-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2023-08-01
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2023-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 021 2023-08-01
LISN R&S ENV-216 101837 2023-08-04
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 2023-10-06
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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DATE: 2023-08-01
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8. SUMMARY TABLE

FCC Part IC Part . . Test
Section Section Test Description Test Limit Condition Test Result
15.247 RSS-247 . . 0 :
@)(2) 5.2(a) Occupied Bandwidth(6dB & 99%) > 500kHz Complies
2.1051, RSS-247 | Band Edge / Conducted Spurious :
15.247(d)| 55 | Emission -30 dBe Complies
15.247 RSS-247 Conducted
| . TX conducted output power <30 dBm Complies
(b)(3) 5.4(d) Putp P
15.247(e) Rgié;'? PSD < 8 dBm/3kHz Complies
RSS-GEN . .
15.207(a) Clause AC_Pc_)wer Line conducted Section 11 Power Line Complies
emissions conducted
78&8.8
RSS-GEN
15.205, : , - < 54 dBuV/m(Av) . .
15.209 Clgugsige Radiated Spurious Emission < 74 dBuV/m(PK) Radiated Complies
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

Qn Period Duty Duty Duty Cy_cle : 1_FI'

Mode Time [ms] Cycle X Cycle X Correction Minimum

[ms] [Linear] [%] Factor[dB] | VBWI[kHZz]
802.11b MIMO 8.607 8.721 0.987 98.693 - 0.12
802.11g MIMO 3.116 3.236 0.963 96.292 0.16 0.32
802.11n(HT20) MIMO 6.224 6.343 0.981 98.124 - 0.16
802.11ax(HE20) MIMO SU 2.554 2.664 0.959 95.871 0.18 0.39
802.11ax(HE20) MIMO 26T 5.136 5.236 0.981 98.090 - 0.19
802.11ax(HE20) MIMO 52T 5.545 5.656 0.980 98.037 - 0.18
802.11ax(HE20) MIMO 106T | 5.545 5.659 0.980 97.986 0.09 0.18

Note. According to ANSI C63.10 Section 11.6, do not apply the Duty Cycle Correction Factor judging that a
duty cycle of greater than or equal to 98% is continuous signal.
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802.11ax(HE20) MIMO 26T

25610 |Spectrum Analyzer 2 + 25010 ,[Bpedtium Analyzer 2 +
Swept Swept SA Swept Swept SA J
KEYSIGHT input i¥ WpulZ S0 [Allen 4005 PNO Fast g Type. Poust (RMS] | 0 3 15 KEYSIGHT nput 1% IpUIZ S10  [Atln 40 6B PNO. Farst g Type Powst (RS 5 15 G,
[Praarmp. O Galo. O g Vidao WY Preamp. O . on 1. Video W
RL == g Auto Froq Rel. Inl{S) W Palh. Standard |IF Gain. Low W W W W RL = pgn Aute Froq Hel: In(S) W Palh: Standard | Gain. Low [W W
w WL Adaptve 5ig Track ON PNNNNN w NFL: Aaplive Sig Tracke Off PNNNNN
1 Spectrum vl AMkr3 2.664 ms|f|1 Spectum v AMKr3 5.236 ms|
Scale/Div 10 d8 Ref Level 30.00 dBm 2.14 dB||Scale/Div 10 dB Ref Level 30.00 dBm 6.31 dB|
Log| | A | [ Log .
200} 2 i) 200 34
v A R S e T R e o wisa o
0.00 L 000
" o
20 20
. " o m ] I
30 # L 30 # ¥
400 400
50 50
50 0
Center 2.437000000 GHz Span 0 Hz|[/Center 2.437000000 GHz Span 0 Hz|
Res BW 8 MHz Sweep 10.0 ms {20001 pis) |[Res BW 8 MHz Sweep 20.0 ms (20001 pts)
5 Markes Toble v 5 Marier Table: )
Wode | Trace | Scale X v Funclion Funclion Width Funclion Vaiue Mode | Trace | Scale X v Funclion Funclion Widin Funclion Vaive
1N t 1.348ms 10.90 d8m 1M t 2273 ms| 5.807 dBm|
2 m t (4) 2.554 ms (4) -1.187 dB| 2 A1 t (&) 5.136 ms|(A) 6.972 dB|
[3 a1 T 7864 ms FALI [3&f T 55 ms, 5
4 4
5 5
6 I I I 6 I I I
Jun 22, 2023 /- = O [w# Jun 22, 2023 A = ‘ OO0 [ ¥
\E‘ ‘\ (" - ? maeazm" \ kel |$ L) | ‘) (" - ? 10:28:46 AM ’ \ Laad g OO = w

802.11ax(HE20) MIMO 52T

802.11ax(HE20) MIMO 106T

25010 |Spectrum Analyzer 2 + 25010 4 |spectium Analyzer 2 +
Swept SA Swept SA Swept SA Swept SA J
KEYSIGHT input i¥ WpulZ S0 [Allen 4005 PNO Fast g Type. Poust (RMS] | 0 3 15 KEYSIGHT nput 1% IpUIZ S10  [Atln 40 6B PNO. Farst g Type Powst (RS 5 15 G,
[Praarmp. O Galo. O g Vidao WY Preamp. O 3 1. Video W
RL == g Auto Froq Rel. Inl{S) W Palh. Standard |IF Gain. Low W W W W RL = pgn Aute Froq Hel: In(S) W Palh: Standard | Gain. Low [W W
w WL Adaptve 5ig Track ON PNNNNN w NFL: Aaplive Sig Tracke Off PNNNNN
1 Spectrum v] AMkr3 5.656 msiff1 Spectrum v AMKr3 5.659 ms|
Scale/Div 10 d8 Ref Level 30.00 dBm -5.56 dE |[Scale/iv 10 8 Ref Level 30.00 dBm -5.59 dB|
Log R Lau‘ 'YX |
200 3A1 200 At B
120 S E N o K D SRR s
0.00 0.00
10 10
20 20
30 + ¥ 300 ¥ *
400 400
50 50
50 0
Genter 2.437000000 GHz Span 0 Hz|[[Genter 2.437000000 GHz Span 0 Hz
Res BW 8 MHz Sweep 20.0 ms {20001 pis) |[Res BW 8 MHz Sweep 20.0 ms (20001 pts)
5 Marker Table " 5 Marker Table: |
Wode | Trace | Scale X v Funclion Funclion Width Funclion Vaiue Mode | Trace | Scale X v Funclion Funclion Widih Funclion Vaive
1N t 1786 ms 12.28 dém 1M t 2670 ps| 11,04 dBm
2 m t (4) 5.545 ms (A) -3512 dB| 2 A1 t (&) 5.545 ms|(A) 0.8585 dB|
[3 a1 T 5556 ms £t [3&f T 5850 ms, 3
4 4
5 5
6 I I I 6 I I I
Jun 22, 2023 /- = O [w# Jun 22, 2023 A = ‘ OO0 [ ¥
#Hoel? vERe SRR Ea . ? e -2t W O 54

Page 20 of 72

UL KOREA LTD. Suwon Laboratory

FORM ID: FCC_15C(05)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
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9.2. 6dB & 99% BANDWIDTH

LIMITS

6dB Bandwidth:
RSS-247 5.2 (a)
FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to KDB 558074 D01 15.247 Meas Guidance: The transmitter output is connected to a
spectrum analyzer with the RBW set t0100 kHz, the VBW >= 3 x RBW, peak detector and max

hold.

RESULTS
- Please refer to the next page

WORST CASE TEST PLOTS
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9.2.1.802.11b SISO MODE IN THE 2.4 GHz BAND

6 dB Bandwidth [MHz Minimum
Channel A ey [ ] Limit
[MHZ] ANT 1 ANT 2 [MHZ]
1 2412 8.587 8.583
6 2 437 8.583 8.588
11 2 462 8.594 8.586 05
12 2 467 8.593 8.563 :
13 2 472 8.105 8.115
Worst 8.105
Frequency 99% Bandwidth [MHZz] Limit
Channel
[MHZ] ANT 1 ANT 2 [MHZ]
1 2412 13.020 13.014
6 2 437 13.006 13.004
11 2 462 12.677 12.657
12 2467 13.104 13.085 None
13 2 472 12.829 12.507
Worst 13.104
9.2.2.802.11g MIMO MODE IN THE 2.4 GHz BAND
6 dB Bandwidth [MHz Minimum
Channel Fre|c\1/|l|1_|ency [ ] Limit
[MHZ] ANT 1 ANT 2 [MHZ]
1 2412 15.340 14.820
6 2 437 14.320 15.670
11 2 462 15.420 15.290
12 2467 15.320 15.940 0.5
13 2 472 16.330 15.550
Worst 14.320
Frequency 99% Bandwidth [MHz] Limit
Channel
[MHZ] ANT 1 ANT 2 [MHZ]
1 2412 16.381 16.295
6 2437 16.349 16.272
11 2 462 16.222 16.154 None
12 2 467 16.395 16.297
13 2 472 16.081 15.983
Worst 16.381
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9.2.3.802.11n HT20 MIMO MODE IN THE 2.4 GHz BAND

6 dB Bandwidth [MHz Minimum
Channel Frelt\q/lt:_'ency [ ] Limit
[MHZ] ANT 1 ANT 2 [MHZ]
1 2 412 15.440 15.310
6 2437 15.390 15.910
11 2462 14.980 14.440
12 2467 15.650 16.340 05
13 2472 15.810 15.910
Worst 14.440
Frequency 99% Bandwidth [MHZz] Limit
Channel
[MHZ] ANT 1 ANT 2 [MHZ]
1 2 412 17.446 17.329
6 2 437 17.437 17.318
11 2462 17.257 17.124
12 2467 17.471 17.354 None
13 2472 17.078 16.861
Worst 17.471
9.2.4.802.11ax HE20 MIMO MODE IN THE 2.4 GHz BAND
6 dB Bandwidth [MHz Minimum
Channel Fre|c\1/|l|1_|ency [ ] Limit
[MHZ] ANT 1 ANT 2 [MHZ]
1(267) 2 412 2.688 2.647
6(26T) 2437 2.647 2.653 05
11(26T) 2462 2.670 2.675 :
Worst 2.647
Frequency 99% Bandwidth [MHz] Limit
Channel
[MHZ] ANT 1 ANT 2 [MHZ]
1(SU) 2 412 18.592 18.612
6(SU) 2 437 18.561 18.594 None
11(SU) 2462 18.348 18.317
Worst 18.612
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9.3. OUTPUT POWER

LIMITS
RSS-247 5.4(d)
FCC §15.247 (b) (3)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6 dBi.
If transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power
from the intentional radiator shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

TEST PROCEDURE

Measurements perform using a wideband RF frame average power sensor.

The cable assembly insertion loss and duty cycle correction factor was entered as an offset in
the power sensor to allow for direct reading of power.

Output power measurement was performed utilizing the 8.3.2.3 under KDB558074 D01 15.247
Meas Guidance.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is unequal among the chains.
The directional gain is:

Bands Correlated
ANT 1 [dBi] ANT 2 [dBi] Directional Gain
[MHZ] -
[dBI]
2412 -2472 -4.80 -5.20 -1.99

Note. Since the correlated directional gain does not exceed 6dBi, it is not mentioned further below.
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9.3.1. TEST RESULTS

- 802.11b,g,n,ax(SU) mode

2412
6 2437 15.78
802.11b 11 2 462 16.20
12 2 467 1.94
13 2472 -1.98
Worst Case 16.35
1 2412 16.62 |
2 437 16.88
802.11g 11 2 462 16.74
12 2 467 529 I
13 2 472 0.93
Worst Case 16.88 30.00
1 2412 1540 |
6 2 437 15.04
802.11n
HT20 11 2 462 14.68
12 2 467 4.46 [
13 2 472 0.33
Worst Case 15.40
1 2412 1519 [
802.11ax 6 2 437 15.05
HE20(SU) 11 2 462 15.16
12 2 467 4.01 R
13 2 472 0.34
Worst Case 15.19

- Calculation of Output Power result
Average Power = Meas. Power + Duty Cycle CF / Total Corr'd Power = ANT1’s Avearage Power + ANT2’s Average Power
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- 802.11ax (RU) mode

13 2472

52T 38 0.39

40 -2.90

53 -0.83

il 54 -1.14

Worst Case 10.17
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9.4. POWER SPECTRAL DENSITY

LIMITS

RSS-247 5.4(b)
FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater than
8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Power Spectral Density was performed utilizing the section8.4 under KDB558074 D01 15.247

Meas Guidance.

RESULTS

- Please refer to the next page

WORST CASE TEST PLOTS
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9.4.1. 802.11b/g/n HT20/ax HE20 MODE TEST RESULTS

- MIMO Mode
Meas PSD Total Corr' .
Mode | Channel | F1SIUNSY | [dBm/100KH ear | ey oD L
ANT1 ANT2 [dBm/100kHz]
1 2412 -0.83 -0.87 0.00 2.16
6 2 437 -1.05 -1.12 0.00 1.93
802.11b 11 2 462 -0.55 -1.01 0.00 2.24
12 2 467 -15.76 -15.81 0.00 -12.77
13 2472 -19.01 -18.90 0.00 -15.94
1 2412 -2.04 -2.06 0.16 1.12
6 2 437 -1.77 -2.42 0.16 1.08
802.11¢g 11 2 462 -2.03 -1.77 0.16 1.27
12 2 467 -14.30 -14.16 0.16 -11.05
13 2472 -18.43 -17.83 0.16 -14.95 8.00 Noe
1 2412 -3.93 -3.98 0.00 -0.95
6 2437 -4.82 -4.31 0.00 -1.54
v BT} 2 462 3.38 -3.64 0.00 -0.50
12 2 467 -15.53 -15.41 0.00 -12.46
13 2 472 -20.01 -18.85 0.00 -16.38
1 2412 -5.29 -5.41 0.18 -2.16
6 2 437 -5.98 -5.92 0.18 -2.76
802 Lax [ m1 2462 5.40 5.68 0.18 2.35
12 2 467 -17.49 -17.23 0.18 -14.17
13 2472 -21.82 -21.04 0.18 -18.22
- MIMO Mode(802.11ax HE20)
Frequency RU Meas PPSD TOISIPCS:%"ld PSD Limit
Channel [MHZz] Tones Offset [dBm/100kHz] DCCF | [dBm/100kHz] | [dBm/3kHz]
ANT1 ANT2
0 -6.62 -71.57 0.00 -4.06
1 2412 26T 4 -2.29 -2.57 0.00 0.58
8 -7.18 -7.16 0.00 -4.16
0 -7.71 -7.12 0.00 -4.40
6 2437 26T 4 -2.40 -2.36 0.00 0.63 8.00Q Noe
8 -6.76 -6.65 0.00 -3.69
0 -6.08 -6.30 0.00 -3.18
11 2 462 26T 4 -1.89 -1.89 0.00 1.12
8 -7.33 -6.71 0.00 -4.00

Calculation of Output PSD result

- 1TX : Corr'd PSD = Meas PSD + Duty Cycle CF

- 2TX : Total PSD = ANT1 Meas PSD + ANT2 Meas PSD + Duty Cycle CF
Note. RBW 100kHz measurement data is lower than 3kHz limit.
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9.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

RSS-247 5.5
FCC §15.247 (d)

Output power was measured based on the use of average measurement, therefore the required
attenuation is 30 dB.

RESULTS
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9.5.1. 802.11b MODE
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9.5.2. 802.11g MODE
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REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

2TX Antenna 2

———

1 Channel Band-edge
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KEYSIGHT Inout i inpulZ 600 [Aften 0B PNO Tast g Type: Piower (RMTS] o KEYSIGHT [input R iZ 0 Aften 3bGE PO Fast g Type: Poer (RS 5 2 4
TR reamp: CF i Cff AvalHold: 100100 y i rzame: OF te: AvalHold: 1001100 »
Freq Ref. Int (8] W Path. Slandard IF Gain. Low g, Frez Run " b At FreqRef. Int (%) W Fath. Standard |F Gain. Low ig. Free Run N
o NFE. O g Toack. O PN N N w NFE. O Sia Track. O PN
1 Specinm Mkr2 2.399 925 GHz 1 sSpacinam Mkr2 2.484 060 GHz
Scale/Div 10 d& Ref Level 20.00 dBm -37.05 dBm Scale/Div 10 d8 Ref Level 20.00 dBm -46.50 dBm)
Log Y Log T
g | 10 “
i ; T
.2 ) 3
& “ ¥
) L . L
Contor 2.40000 GHz #ideo B 300 kHz Span 50.00 MHz] Center 2.48350 GHz #ideo BW 300 kHz Span 70.00 MHz]
[#Res BW 100 kHz ‘Sweap 187 ms (2001 pts) #Res BWY 100 kHz Sweep 2.67 ms. (2001 pts)
5 Markar Table of 5 Marker Tabie |
" Mode | Trace | Scale X v Fundtion Funciion Vgt Funetion Value " Tiode | Trace | Scale X ¥ Function Function Wigh Funciion Value
N T 2,413 878 GHz 3243 dm TN 2,464 530 Gz 1516 dBm
[ N T 3705 a8 [ N T 250 dBm
3 3
; | ; |
5 5
3 T (] T
" Jui 13,2003 - ey I Jui 13, 2023 . v
Ll ‘- ? i Ll gl ‘l | L "3| c ‘- ? ravo e g‘ A

11 Channel Band-edge

Swept SA

12 Channel Band-edge

T+ Swept 4 [+
KEYSIGHT input Rr InpuiZ 500 At 0GB PNO fast g Typer D (RIS) o KEYSIGHT [nput i PIZ 0 Aten 20dE PO Fast g Type: Power (RS 5 4
ETRR Preamp: OF e AvalHold: 10010 N AL eee | Preamg: . off AvgHaid. 100100 o
plign: Auto FreqRel int (3) W Falh Slardard IF Gain Low — Trig. Frea Run A Wi, Ao FieqRel. Int(8) W Fati. Standard |F Oain Low  Tiig. Fres Run v

w HFE. G Sin Trark. 0N PN NN v NFE. O Sin Track O PN
1 spacinam MKkr2 2.484 550 GHZ 1 Speciiam Mkr2 2.483 675 GHZ
Scale/Div 10 d& Ref Level 20.00 dBm -51.49 dBm Scale/Div 10 48 Raf Level 10.00 dBm -51.94 dBm)
Lo Y Lo T
2 -
0 00 [ ]
5 [ ] i
Genter 2.48350 GHz #Video B 300 kHz n 70.00 MHz] Center 2.48350 GHz #Video BW 300 kHz n 70.00 Mz
[#Res BW 100 kHz ‘Sweep 2,67 ms (2001 pts) #Res BW 100 kHz Sweep 2.67 ms. (2001 pts)
P P
"~ ode | Trace | Scale X v Function Funciion Vgt Funetion Value " Thode | Trace | Scale X v Function Funciion Wigh Funciion Value

TN ¥ 2471 860 Gz 5,608 dEm TN T 2.470 760 GFz -13.02 dBm
[ L} T 5749 a8 [ N T 5154 dBm

3 3

@ ]

5 5

(3 I (] I

Jui 13, 2023 - oYy Jui 13,2023 - vy

€90~ ? o2 B B 4] a9l ? R 21 [ 4

13 Channel Band-edge

Page 43 of 72

UL KOREA LTD. Suwon Laboratory

FORM ID: FCC_15C(05)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

9.5.5. 802.11ax HE20(RU) MODE

2TX Antenna 1 MODE
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REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

2TX Antenna 2 MODE

Out-Of-Band 6 Channel(4RU)
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REPORT NO: 4790841159-E1V2

FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

10. RADIATED TEST RESULTS

LIMITS

FCC §15.209 (a)

Frequency E-Field Strength Measurement Distance
(MH2) (mV/meter) (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 to 216 150 3

216 to 960 200 3

Above 960 MHz 500 3

Note: The lower limit shall apply at the transition frequency.

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

15.231 and 15.241.

IC RSS-GEN Sections 8.9 and 8.10.

Frequency H-Field Strength Measurement Distance
(MH2) (mA/meter) (m)

0.009-0.490 6.37/F(kHz) 300

0.490-1.705 63.7/F(kHz) 30

1.705-30.0 0.08 30

Sample calculation (FCC Part 15.209 verse IC RSS-GEN 8.9)
FCC and IC limit are similar or have more margin, so FCC measurement data meets IC limit.

Range | 4 509 ~ 0.490 0.490 ~ 1.705 1.705 ~ 30.0
Standard
FCC(E-field) 4852 ~ 13.80 33.80 ~ 22.97 29.54
IC(H-field) 3.00 ~ -37.72 17.72 ~ -28.55 21.94
IC(H-field to E-field)V®L | 48.50 ~ 13.78 33.78 ~ 22.95 29.56

Notel. dBUA/m + 51.5 = dBpV/m
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DATE: 2023-08-01
IC: 649E-SMX510

REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

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 9.3~95 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 815.209 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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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1 GHz and
150 cm for above 1 GHz. The antenna to EUT distance is 3 meters. 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 and add duty cycle factor for average measurements.
(Restriced bandedge, Final detection of spurious harmonic emissions)

Duty cycle factor = 10log (1/x) For this sample:

802.11b MIMO mode = 0 dB (duty cycle > 98%);

802.11g MIMO mode = 0.16 dB (96.29%);

802.11n(HT20) MIMO mode = 0 dB (duty cycle > 98%);
802.11ax(HE20) MIMO SU mode = 0.18 dB (95.87%);
802.11ax(HE20) MIMO 26 Tone mode = 0 dB (duty cycle > 98%).

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.

The spectrum from 1 GHz to 26 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable 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 9 kHz to 30 MHz; 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 area 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: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

2TX Antenna 1 + Antenna 2

BANDEDGE(WORST CASE: 11 CHANNEL)

HORIZONTAL RESULT

<UL SUWON Lok Chamber 1 26823 Jul 1@ 21:46:58
) : g : :

12
Restricted Bondedge
e Project Number: 4798841159
I — : i — Client:Samsung
] i : i Config:EUT / AC Adopter
et Mode:BTS_2.4 BE_H_I1b_2462_pA
185/ X Tested by:26B87 / AC 128 U, 68 Hz
a5 A
A
— W
3 b
c 85 N
a L]
N I
I |
s 75 \
&
3 -
J E"J
w
o
s I
55
45)
35
2.46 1@, 3MHz/ 2.563
Freguency (GHz)
Range (GHz) FEU/ VB Ref/Atin  Dat/fvg Hode Sueep Pls  #SupsMade  Position Ronge (6Hz) REW/VEY Ref/ftin  Det/Hvg Hode Juesp Pts  #5ups/Mbde  Position
VTR 61 MR 128 PPt et 1 G 45 doge 160 on 1 o2, 5 frabse B Fae fug(AS)  Tmear@ N0 b dege 166 ca
e Comeced
Maker Frequency Readng Dot a7 ootee717 1008_ATT(0B) oG Gorr(48) eaing Average Limi @8uvim) Hargin Peak Limi (@8uvim) PrMagin | Agmuh [ et gy
(GHz) oy P (dB) (d8) (egs) (cm)
*2.4835: 52.37 Pk . -28.. 56.27 - - 74 -17.73 0
*2.4838! 56.01 Pk .. -28. 59.91 - - 74 -14.09 0(
* 2.4835! 38.85 RMS .. -28. 42.75 54 -11.25 - - 0(
*2.4838 39.19 RMS .. -28. 43.09 54 -10.91 0!

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

BANDEDGE TEST DATA

Freq. AT Frequency Reading |Detector| ANT Loss DC Corr Result | AV Limit [AV Margin [ PK Limit | PK Margin | Azimuth | Height Polarity
[MHz] [GHz ] [dBuV ] Mode Factor [dB] [dB] dBuV/m [ dBuvV/m] [dB] dBuV/m] [dB] [Degs] [cm]
*2.39 47.33 Pk 31.90 -28.50 0.00 50.73 - - 74.00 -23.27 48 100 H
*2.38739 55.70 Pk 31.90 -28.50 0.00 59.10 - - 74.00 -14.90 48 100 H
*2.39 37.94 RMS 31.90 -28.50 0.00 41.34 54.00 -12.66 - - 48 100 H
2412 MIMO *2.38983 38.31 RMS 31.90 -28.50 0.00 41.71 54.00 -12.29 = = 48 100 H
*2.39 45.90 Pk 31.90 -28.50 0.00 49.30 - - 74.00 -24.70 69 216 \%
*2.38468 51.58 Pk 31.90 -28.50 0.00 54.98 - - 74.00 -19.02 69 216 \
*2.39 36.82 RMS 31.90 -28.50 0.00 40.22 54.00 -13.78 - - 69 216 \
* 2.3896 37.21 RMS 31.90 -28.50 0.00 40.61 54.00 -13.39 - - 69 216 \
*2.48351 52.37 Pk 32.20 -28.30 0.00 56.27 © o 74.00 -17.73 48 100 H
* 2.48383 56.01 Pk 32.20 -28.30 0.00 59.91 - - 74.00 -14.09 48 100 H
*2.48351 38.85 RMS 32.20 -28.30 0.00 42.75 54.00 -11.25 - - 48 100 H
2462 MIMO *2.48387 39.19 RMS 32.20 -28.30 0.00 43.09 54.00 -10.91 = = 48 100 H
* 2.48351 47.84 Pk 32.20 -28.30 0.00 51.74 - - 74.00 -22.26 63 254 \
*2.48372 54.97 Pk 32.20 -28.30 0.00 58.87 - - 74.00 -15.13 63 254 \
*2.48351 37.56 RMS 32.20 -28.30 0.00 41.46 54.00 -12.54 - - 63 254 \
* 2.48379 38.25 RMS 32.20 -28.30 0.00 42.15 54.00 -11.85 - - 63 254 \
*2.48351 46.17 Pk 32.20 -28.30 0.00 50.07 - - 74.00 -23.93 51 116 H
* 2.48393 52.04 Pk 32.20 -28.30 0.00 55.94 - - 74.00 -18.06 51 116 H
*2.48351 36.11 RMS 32.20 -28.30 0.00 40.01 54.00 -13.99 - - 51 116 H
2467 MIMO *2.48439 36.77 RMS 32.20 -28.30 0.00 40.67 54.00 -13.33 = = 51 116 H
* 2.48351 44.52 Pk 32.20 -28.30 0.00 48.42 - - 74.00 -25.58 72 253 \
2.537 48.57 Pk 32.20 -28.30 0.00 52.47 - - 74.00 -21.53 72 253 \
*2.48351 35.81 RMS 32.20 -28.30 0.00 39.71 54.00 -14.29 - - 72 253 \
2.542 36.57 RMS 32.20 -28.30 0.00 40.47 54.00 -13.53 - - 72 253 \
*2.48351 44.65 Pk 32.20 -28.30 0.00 48.55 © o 74.00 -25.45 127 104 H
2.530 49.51 Pk 32.20 -28.20 0.00 53.51 - - 74.00 -20.49 127 104 H
*2.48351 36.33 RMS 32.20 -28.30 0.00 40.23 54.00 -13.77 - - 127 104 H
2472 MIMO *2.48364 36.47 RMS 32.20 -28.30 0.00 40.37 54.00 -13.63 = = 127 104 H
*2.48351 45.50 Pk 32.20 -28.30 0.00 49.40 - - 74.00 -24.60 119 256 \
2.545 48.76 Pk 32.20 -28.30 0.00 52.66 - - 74.00 -21.34 119 256 \
* 2.48351 36.01 RMS 32.20 -28.30 0.00 39.91 54.00 -14.09 - - 119 256 \
2.503 36.53 RMS 32.20 -28.30 0.00 40.43 54.00 -13.57 - - 119 256 \

Notel. Pk - Peak detector, RMS - RMS detectior
Note2. * - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
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REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

HARMONICS AND SPURIOUS EMISSIONS(WORST CASE: 6 CHANNEL)

.= U SUWON Lab Chamber
A e ———

188

9@

B8a

70

CH 6 RESULTS

CeBull/m) Ha
s ul
@ [
Kﬁ. H
l
\

38
26
- — — . ——— ——— e — —_—
Frequency (GHz)
Fonge (55 TR et Deviig ke S P Fapos Pt Fonge (621 FUED e/t Datig Fok o Tt Foeition
. UL SUWON Lab Chomber 16 101
O e — — — - =
18a
98
86
5 7e
= (=]
> 5A
-]
4@ o a
o &
o
38
20
_ —_— J— — —_—— E—
Fre y (GHz)
Tonge (572 A Rf/itn Gevig ok ED) Fia Tapeitas ol Forge (61 TR T Geliivg Foke o Topa e o tian

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB

below the specification limit.

Radiated Emissions

Meter Corrected - - - - -

F’fg‘:%‘“" TS_ESW Det 3117_00168717 3GHz_HP(dB) DC Corr (dB) ggi\d;/n"g‘ a‘égub'/’:‘n‘; M(:'Bg;” ?sgt\b‘;‘;’ M(:'Bg;” ’?é'g‘g“s‘;‘ *:‘z'rg;“ Polarity

* 4.87578 44.86 PK2 34.2 -33.4 0 45.66 74 -28.34 0 100 H

* 4.87531 44.96 PK2 34.2 -33.4 0 45.76 74 -28.24 0 100 V

*7.31128 41.84 PK2 35.7 -30.4 0 47.14 74 -26.86 0 100 H
*7.313 41.98 PK2 35.7 -30.4 0 47.28 74 -26.72 0 100 V
9.74687 39.14 PK2 37.3 -27.3 0 49.14 74 -24.86 0 100 H
9.74787 39.46 PK2 37.3 -27.2 0 49.56 74 -24.44 0 100 V

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

HARMONICS AND SPURIOUS EMISSIONS TEST DATA

Freq.

Frequency

Reading

Detector

ANT

Loss

DC Corr

Result

AV Limit

AV Margin

PK Limit

PK Margin

Azimuth

Height

MHz | AMeMa ez {dBuv] | Mode | Factor | [dB] [dB] [dBuv/m [dBuvim] [dB] [dBuvim] [dB] | [Degs] | [cm] |7°3Y
* 4.82407 44.36 PK2 34.20 -33.50 0.00 45.06 - - 74.00 -28.94 0 100 H
* 4.82565 44.73 PK2 34.20 -33.60 0.00 45.33 74.00 -28.67 0 100 \"
st VNG 7.336 4166 O I O I 7400 | 27,02 0 100 H
7.235 41.91 PK2 35.70 -30.40 0.00 47.21 74.00 -26.79 0 100 \%
9.648 38.82 pr2 [ 3720 2600 | o000 | 4912 7400 | 2488 0 100 H
9.649 38.28 P2 | 37.20 | 2690 | 000 | 4858 7200 | 2542 0 100 v
*4.87578 44.86 PK2 34.20 -33.40 0.00 45.66 74.00 -28.34 0 100 H
“487531 | 44.96 P2 | 3420 | 3340 | 000 | 4576 7400 | 28.24 0 100 v
2437 MIMO *7.31128 41.84 PK2 35.70 -30.40 0.00 47.14 74.00 -26.86 0 100 H
17313 41.98 prz | 3570 | 3040 | 000 | 4728 7400 | 2672 0 100 v
9.747 39.14 prz | 3730 | 2730 | 000 | 4014 7400 | 24.86 0 100 H
9.748 39.46 PK2 37.30 -27.20 0.00 49.56 74.00 -24.44 0 100 Vv
~4.92422 | 4513 PK2 | 3420 | -3340 | 000 | 4593 7400 | 28.07 0 100 H
*4,9265 44,97 PK2 34.20 -33.30 0.00 45.87 74.00 -28.13 0 100 \Y%
262 o |7 73849 41.86 prz | 3560 | 3020 | 000 | 4726 7400 | 26.74 0 100 H
738508 | 4250 pr2 [ 3560 | 3020 | o0 | 4799 7400 | 26,01 0 100 v
9.849 39.35 PK2 37.50 -27.50 0.00 49.35 74.00 -24.65 0 100 H
0.847 38.99 prz | a7s0 | a7s0 000 ] as.ge 7400 | 5501 o 100 v

Notel. PK2 - KDB558074 Method: Maximum Peak / MAv1 - KDB558074 Option 1 Maximum RMS Average
Note2. * - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

10.1.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

2TX Antenna 1 + Antenna 2

BANDEDGE (WORST CASE: 11 CHANNEL)

2823 Jul 14 15:59:51

HORIZONTAL RESULT

<UL SUWON Lok Chamber 3

125

Restricted Bondedge

Project Number :4738841155
Client:Samsung

Config:EUT / AC Adopter
Mode:DTS_2 . 4_BE_H_I1g_2462_pA
"""" Tested by:25918 / AC 128 U, 608 Hz
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o bbb et st Al b nibforobilittnght
45 : :
35
2.46 18 3MHz/ 2.563
Freguency (GHz)
Ronge (612} FEW/UBU Ref/Atln  DeL/fvg Hode Sutep Pls  #gs/fade Fosilion Ronge (611z) REWABU Rafl/ALtn  Det/fvg Hode Suesp Pta thupa/thde  Fosition
1:2.96-2. %3 MCEE)/H 125 PERLogPu—ido  BusecCAdo) BB MU 122 degs. 198 cn K 15-2.5¢ M6k /31 AR/ Par fug (B 122 dogs 189 ¢
Vet Conected
(GH) o G (@8) ) (Degs) (cm)
*2.4835 55.9. Pk 4 25 0 63.34 - - 74 -10.66 22 0
2.48354 614 PK 4 25 0 68.85 p - 74 5.15 22 0
+2.4835 411 RMS 4 25 16 48.75 54 525 - - 22 0
*2.48682 42.3 RMS 4 25 16 49.9 54 41 - - 22 0

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

BANDEDGE TEST DATA

Freq.

Frequency

Reading

Detector

ANT

Loss

DC Corr

Result

AV Limit

AV Margin

PK Limit

PK Margin

Azimuth

Height

MHz | AMeMa ez {dBuv] | Mode | Factor | [dB] [dB] [dBuv/m [dBuvim] [dB] [dBuvim] [dB] | [Degs] | [ecm] |7°&Y
*2.39 55.61 Pk 32.10 -25.10 0.00 62.61 - - 74.00 -11.39 122 217 H
*2.38706 57.83 Pk 32.10 -25.10 0.00 64.83 - - 74.00 -9.17 122 217 H
339 4136 RmS 3210 | 2540 | ods | asse | san0 | sas : : 122 217 H
2412 MIMO *2.38994 42.15 RMS 32.10 -25.10 0.16 49.31 54.00 -4.69 - - 122 217 H
539 56,00 Pk 173200 | 2s10 [ 000 | e3.00 : : 7400|1100 09 114 v
*2.38891 | 5703 Pk | 3240 | 2510 | 000 | 6403 . . 7400 | -9.97 99 114 v
*2.39 39.56 RMS 32.10 -25.10 0.16 46.72 54.00 -7.28 - - 99 114 \"
*2.3899 4080 | RMS | 8210 | 2510 | o016 | 4796 | 5400 | -6.04 : . 09 114 v
*2.4835 55.94 Pk | 3240 | 2500 | 000 | 6334 ; ; 7200 | 1066 | 122 100 H
548354 | 6145 Pk 3240 | 2500 | 000 | es.es : : 7400 | 518 122 100 H
¥5.4835 a0 [ TRmS 3240 2500 | ode | asas | san0 | b5 : : 122 100 H
2462 MIMO *2.48682 42.34 RMS 32.40 -25.00 0.16 49.90 54.00 -4.10 - - 122 100 H
*5.4835 52.69 Pk 13240 | os00 [ o007 s0.39 : : 7400 | 1s1 89 156 v
248534 | 59.01 Pk | 3240 | 2500 | 000 | 6641 . ; 7400 | -7.59 89 156 v
*2.4835 38.64 RMS 32.40 -25.00 0.16 46.20 54.00 -7.80 - - 89 156 \"
248497 | 3044 | Rms | 3240 | 2500 | oae | 700 | sa00 | 7.00 : : 89 156 v
*2.4835 52.13 Pk 32.40 -25.00 0.00 59.53 - - 74.00 -14.47 52 100 H
548353 | 52.98 Pk 73240 | 2s00 | 000 [ e0.38 : : 7400 | 1362 52 100 H
*2.4835 3751 | RMS | 3240 | 2500 | o6 | 4507 | 5400 | -8.93 : : 52 100 H
2467 MIMO *2.48353 38.53 RMS 32.40 -25.00 0.16 46.09 54.00 -7.91 - - 52 100 H
*5.4835 5422 Pk 13240 | os00 [ o00 | eLe2 : : 7400|1338 80 157 v
*2.48351 54.71 Pk 32.40 -25.00 0.00 62.11 - - 74.00 -11.89 80 157 Vv
*3.4835 3083 | Rms | 3240 | 2500 | Toae | Tarae | saco | el : : 80 157 v
“oa8356 | 3049 | TRms [ sz2.40 | 2500 | Toas | aros | sa00 | 695 : : 80 157 v
*2.4835 54.48 Pk 32.40 -25.00 0.00 61.88 - - 74.00 -12.12 123 232 H
548350 | 5579 Pk 73240 | Bs00 | 000 [ 6349 : : 7400 | 1081 [ 123 332 H
*2.4835 3896 | RMS | 3240 | 2500 | 016 | 4652 | 5400 | -7.48 : : 123 232 H
st wivo | 248372 | 4029 | "Rms | 3240 | 2500 | 016 | azes | 5400 | 615 : : 123 232 H
*2.4835 53.95 Pk [ Taz40 | 2s00 [ o007 eL3s . : 7400 | 1265 88 135 v
*2.48372 54.07 Pk 32.40 -25.00 0.00 61.47 - - 74.00 -12.53 88 135 \Y
*2.4835 3865 | RMS | 3240 | 2500 | 016 | 4621 | 5400 | -7.79 : ; 88 135 v
“o48363 | 3ses | Rms [ sz40 | 2500 | oae | Taeda | sao00 | 756 : : 88 135 v

Notel. Pk - Peak detector, RMS - RMS detectior

Note2. * - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
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REPORT NO: 4790841159-E1V2 DATE: 2023-08-01
FCC ID: A3LSMX510 IC: 649E-SMX510

HARMONICS AND SPURIOUS EMISSIONS (WORST CASE: 1 CHANNEL)

CH1RESULTS

.= U SUWON Lab Chamber 3 az3 s 4 1124 §=
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VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

Radiated Emissions

Meter Corrected . . - . -
Frz(?gl:fzr)\cy Tﬁ;ﬁc)g Det 3117_00218957 3GHz_HP(dB) DC Corr (dB) (gsig.ln"g‘) a‘égubm; M(:VBG;H ?:g:\bwrn:;t M(:ng;n /?é.:gus‘)h H(i.ra;“ Polarity
*4.82825 38.65 PK2 34.2 -30.3 0 42.55 - - 74 -31.45 0 100 H
*4.82244 39.04 PK2 34.3 -30.2 0 43.14 - - 74 -30.86 0 100 4
7.23577 35.47 PK2 35.8 -25.8 0 45.47 - - 74 -28.53 0 100 H
7.23486 35.05 PK2 35.8 -25.8 0 45.05 - - 74 -28.95 0 100 4
9.64859 33.21 PK2 36.8 -21.4 0 48.61 - - 74 -25.39 0 100 H
9.64618 32.34 PK2 36.8 -21.3 0 47.84 - - 74 -26.16 0 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4790841159-E1V2
FCC ID: A3LSMX510

DATE: 2023-08-01
IC: 649E-SMX510

HARMONICS AND SPURIOUS EMISSIONS TEST DATA

Freq. Antenna Frequency Reading |Detector| ANT Loss DC Corr Result | AV Limit |AV Margin | PK Limit | PK Margin| Azimuth | Height Polarity
[MHz] [GHz] [dBuv] | Mode | Factor | [dB] [dB] [dBuv/m][dBuv/im] [dB] [dBuVv/im] [dB] [Degs] [cm]
* 4.82825 38.65 PK2 34.20 -30.30 0.00 42.55 - - 74.00 -31.45 0 100 H
*4.82244 39.04 PK2 34.30 -30.20 0.00 43.14 74.00 -30.86 0 100 \
2412 MIMO 7.236 35.47 PK2 35.80 -25.80 0.00 45.47 74.00 -28.53 0 100 H
7.235 35.05 PK2 35.80 -25.80 0.00 45.05 74.00 -28.95 0 100 \
9.649 33.21 PK2 36.80 -21.40 0.00 48.61 74.00 -25.39 0 100 H
9.646 32.34 PK2 36.80 -21.30 0.00 47.84 74.00 -26.16 0 100 \4
*4.87343 39.79 PK2 34.20 -30.80 0.00 43.19 74.00 -30.81 0 100 H
*4.8777 39.37 PK2 34.20 -30.80 0.00 42.77 74.00 -31.23 0 100 \%
2437 MIMO *7.31409 34.83 PK2 35.80 -25.50 0.00 45.13 74.00 -28.87 0 100 H
*7.31314 35.46 PK2 35.80 -25.50 0.00 45.76 74.00 -28.24 0 100 Vv
9.748 32.51 PK2 36.90 -21.20 0.00 48.21 74.00 -25.79 0 100 H
9.745 32.12 PK2 36.90 -21.20 0.00 47.82 74.00 -26.18 0 100 \Y
*4.92032 39.78 PK2 34.20 -31.00 0.00 42.98 74.00 -31.02 0 100 H
*4.92263 39.69 PK2 34.20 -30.90 0.00 42.99 74.00 -31.01 0 100 \
2462 MIMO *7.37926 34.68 PK2 35.70 -24.90 0.00 45.48 74.00 -28.52 0 100 H
*7.38575 34.61 PK2 35.70 -24.80 0.00 45.51 74.00 -28.49 0 100 \
9.855 31.31 PK2 37.10 -21.30 0.00 47.11 74.00 -26.89 0 100 H
9.844 31.73 PK2 37.10 -21.30 0.00 47.53 - - 74.00 -26.47 0 100 \%
Notel. PK2 - KDB558074 Method: Maximum Peak / MAv1 - KDB558074 Option 1 Maximum RMS Average

Note2. * - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
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