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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL NUMBER: SM-F707B, SCG04

SERIAL NUMBER: R3CN40CZF5T (CONDUCTED)

4393B6255D1F7ECE (RADIATED);

DATE TESTED: MAY 21, 2020 — JUN 08, 2020;

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

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
Junwhan Lee Robby Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 DTS Meas Guidance v05r02.

KDB 662911 D01 Multiple Transmitter Output v02r01
ANSI C63.10-2013

arwnNpE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the
test results sections.

218 Maeyeong-ro
[ ] Chamber 1
X] Chamber 2
X] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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4. 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

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

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

4.4. DECISION RULE

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

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, NFC and
WPT. This test report addresses the DTS (WLAN) operational mode.

WiFi Operating mode

Frequency rage Mode Antenna 1 Antenna 2
2 AGHz 80211&X(HE20) SISO - Note'l TX/RX
(2412 MHz ~ 2472 MHz) 802.11ax(HE20) MIMO TX/RX TX/RX
Note 1: The EUT supported only antenna 2 for SISO mode.
Simultaneous TX Condition
Simultaneous Tx Condition - RSDB
5GHz 2.4GHz
Mode #of TX WLAN WLAN UEs
ANT1 ANT2 ANT1 ANT2 20
2.4GHz + 5GHz
RSDB MIMO 4 © © © ©
Simultaneous Tx Condition - RSDB + Bluetooth
5GHz 2.4GHz 2.4GHz
Mode #of TX WLAN Bluetooth | WLAN Test
ANT1 ANT2 ANT1 ANT2 —
5GHz MIMO
RSDB & Bluetooth 3 © © © -
2.4GHz + 5GHz
MIMO RSDB & 4 (@) (@) (@) (@)
Bluetooth
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802.11ax RU allocations

6 Edge
RU offset : 0

6 Edge
RU offset :
6 Edge

RU offset :

RU offset :

1 2 3

61

[ Wy | 5 6 7 8
37 38 39 40
53 54

HEZ20

Test RU offset for tones

Mode Tones number in RU RU offset
0
26T 4
8
37
HE20 52T 38
40
106T >3
54
242T | SU Notel 61/-

Note 1: 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 SISO and the SU mode with highest output power in MIMO.

Page 9 of 66

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 Korea, Ltd.



REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

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 ANT?2

802.11ax HE20 SISO - 16.45 - 44.16

2412 - 2472

802.11ax HE20 MIMO 19.36 86.30
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 ANT1’s maximum gain of -1.11 dBi and
ANT2’s maximum gain of -5.37 dBi

“Sub4” and “Sub6” as indicated in antenna specification are written as ANT1 and ANT2 in this
report.

5.4. LIST OF TEST REDUCTION AND MODES

The output power on covered modes is equal to or less than one referenced.

Frequency Range [MHz] Mode Coverd by
802.11ax HE20 RU 242T mode 1TX 802.11ax HE20 SU mode 1TX
802.11ax HE20 RU 242T mode 2TX 802.11ax HE20 SU mode 2TX

Note: Except for the result of output power, only test data for MIMO was reported in this test report
because the MIMO mode have a higher output power of 3 dB than the SISO mode and the test
result of MIMO mode was worst.

2412 - 2472
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5.5. TESTED CHANNELS LIST

802.11ax Mode Channel Frequency (MHz)
Low 1 2412
Mid 6 2437
High 11 2462
Reduction High 1 12 2467
Reduction High 2 13 2472
5.6. 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 status of EUT was considered in three foldable conditions.

Open Half-folded 3 - Full-folded

For SISO (ANT 2), the fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z for three foldable conditions it was determined that Y orientation of Full
folded was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in Y orientation of Open.

For MIMO, the fundamental of the EUT was investigated in three orthogonal orientations X, Y
and Z for three status it was determined that X orientation of Harf folded was worst-case
orientation; therefore, all final radiated testing was performed with the EUT in X orientation of
Half folded.
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Worst-case selection criteria for test items :
- For the radiated band-edge test, it was tested at SU mode for band-edge.

- For the spurious emissions, it was tested at the bandwidth/RU allocation with actual highest
power and bandwidth/RU allocation with actual highest PSD for each bandwidth.
(The test data for RU was only reported in this test report because SU mode is lower than ac

mode)

- For the 6dB Bandwidth, it was tested at the RU allocation with lowest tones number for each
bandwidth.

Note : All radiated and power line conducted tests were performed attached with travel adapter
for the worst case condition mode.

Based on the baseline scan, the worst-case data rates were:
802.11ax HE20 mode: MCSO0 (2TX)

Depending on spot-check results, MIMO mode is worst case than SISO (ANT2). So radiation
test were evaluated at MIMO mode.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA200 R37M7QSONL1DK3 N/A
Data Cable SAMSUNG EP-DF700 N/A N/A
Earphone SAMSUNG GH59-15252A N/A 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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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

3m SAC

FETRELTEE!
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer Model S/N New Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY57143652 01-20-21
Average Power Sensor R&S NRP8S 104521 08-09-20
Attenuator R&S 10dB None 08-06-20
Attenuator WEINSCHEL 56-10 68936 08-08-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receive, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-02-21
Antenna, Loop, 9kHz-30MHz

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. REFERENCE MEASUREMENT RESULTS

7.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS
None; for reporting purposes only.
Mode ANT | Tone T?rrr:e Period Duty)g:ycle Duty)?ycle glcitr);e?:i/izlr? Minligum
[ms] ] [Linear] [%] Fﬁicé?r f{(ig
26T 5.079 5.105 0.99 99.49 0 0.197
52T 5.074 5.091 1.00 99.67 0 0.197
Single | 106T | 4.760 4,784 0.99 99.50 0 0.210
242T | 4.667 4.684 1.00 99.64 0 0.214
802.11ax SU | 5444 | 5.462 1.00 99.67 0 0.184
HE20 26T | 2.584 | 2.613 0.99 98.89 0 0.387
52T 2.591 2.609 0.99 99.31 0 0.386
ALL | 106T | 2.435 2.454 0.99 99.23 0 0.411
242T | 2.388 2.404 0.99 99.33 0 0.419
SuU 5.427 5.445 1.00 99.67 0 0.184
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7.1.1. ON TIME AND DUTY CYCLE PLOT

ANT

Mode (Tones)

Tset Plot

Single

Spectrum Analyzer 1
Swept SA v+ ‘
KEYSIGHT Input RF ez 00 IAer 4043 PD: P Vo Type: Votage [23456
orrections: On Proamp ig: Froe Run e
= pign Auto Froq Ref: Int (3) IF Gain' Low R
w NFE: Adaptive Sig Track: O NNNNN
1 Specium | Mkr1 3.204 ms|
‘Scale/Div 10 1B Ref Level 30.00 dBm 11.72 dBm
S0l | |
|
300
26T b
50,0
600
Center 2.437000000 GHz Video BW B.0 MHz Span 0 Hz
Res BW 8 MHz Sweep 16.0 ms (20001 pts),
5 Marker Tabla v
Mode Trace | Scale X Function Width Function Value
I N 3204 ms
2] A1 t ) 5.079 ms (&)
3 a1 ta) 5.105ms (8)
4
5
6
‘“H"\ ~ ‘- o May 19,2020 H ﬂ‘% ‘\x'
£ Baz0aPM e o w
Spectrum Analyzer 1
Swept SA v+ ‘
KEYSIGHT 'mput RF \cnp'l:lgs' 50 ﬂo Gm:" 403;1 gz g;g \ngrypn ;ﬂtﬂgc 23256
orroctions: On Proamp tig: Froe Run s
= plign Auto Froq Ref: Int (S) IF Gain' Low wR
w NFE: Adaptiv Sig Track: Of NN NNN
1 Specium | AMkr3 5.091 ms]
Scale/Div 10 dB Ref Level 30.00 dBm -3.67 dB|
g
Gl & ‘ |
100 ¥
Center 2.437000000 GHz Video BW 8.0 MHz Span 0 Hz
Res BW B MHz Sweep 16.0 ms (20001 pts)
5 Marker Table: -
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Spectrum Analyzer 1 Bl
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ANT
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v05r02, Section 8.2

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.2.3.

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r02, Section 8.4.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v05r02, Section 8.5.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v05r02, Section 8.5.

Out-of-band EMISSIONS IN RESTRICTED BANDS KDB 558074 D01 v05r02, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. SUMMARY TABLE

FCC Part . L Test Test
. Test D t Test Limit .
Section est bescription est Limt Condition Result
15.247 . .
Occupied Band width (6dB) >500kHz Pass
@)
2.1051, |Band Edge / Conducted
15.247 (d) |Spurious Emission -30dBc Pass
15 247 Conducted
| TX conducted output power <30dBm Pass
B)3)
15.247 (e) |PSD <8dBm Pass
AC Power Line conducted . Power Line
15.207 (a) emissions Section 10 conducted Pass
15.205, . . .. .
15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass
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10. ANTENNA PORT TEST RESULTS
10.1. 6 dB BANDWIDTH

LIMITS

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 to100 kHz, the VBW >= 3 x RBW, peak detector and
max hold.

RESULTS

10.1.1. 802.11ax HE20 MODE IN THE 2.4 GHz BAND

Channel ACETE Tones RU offset OClE SO R ([ ) (e
[MHz] ANT1 ANT2 [MHz]
2412 2.064 2.035
6 2437 2.066 2.051
11 2462 26T 0 2.067 2.050
12 2467 2.069 2.050 03
13 2472 2.068 2.038
Worst 2.063 2.035
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10.1.2.

6 dB BANDWIDTH PLOTS

ANT 1_26T_ORU

Spectrum Analyzer 1 I A i [ 4 + Specirum Analyzer 1 f o i f 4 +
Swept 4 (Oocupied B |swest s Swept SA Swept SA Gocupled BW |swest s Swept SA
KEYSIGHT insur i P70 Aen S0dB  [ing Fres Run [Center Freq 2 417006000 Ghr KEYSIGHT ireut & iopui 7500 [Aten 308 [Ing Free Run  [Canier Freq 3 437000000 GHz
i Comectons: On  Preampy O [Cate OF ool 1006100 o Comachons: On  Preamp: Off |Cater OF ol 1001100
T lign Auto Fraq Ref: Int (3} 17 Cain Low  [Radio St None T slign: Auto Freq Ref: Int (S} I#IF Cain: Low  [Rado St None,
- INFE. Adaplive Jow NFE: Adapiive
1 sty il 1Gian .‘
Scale/Div 10.0d8 Ref Value 20.00 dBm Scale/Div 10.0 dB Ref Value 20.00 dBm
Log l Log
¥
Center 2.41200 GHz #Video BW 300.00 kHz Span 30 MHz| Center 243700 GHz #Video BW 300.00 kHz Span 30 MHz
#Res BW 100.00 kHz ‘Sweep 4.00 ms (20001 pts)| #Res BW 100.00 kHz ‘Swaep 4.00 ms; (20001 pts)
2 Matrics A\l 2 Mefrics. !J
Oecupled Bangwicin Occupied Bandwidtn
18.159 MHzZ| Total Power 238dBm| 18.141 MHz Total Power 23.6 dBm
Transmit Freq Emor -507 48 kHz. % of OBW Power 99.00 % Transmit Freq Emor ~515.77 KHZ. % of OBV Paiver 99.00 %
X 6B Bandwidth 2,064 MHZ -6.00aB| x B Bandwidih 2.066 MHz xdB -6.00dB
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W~ M?naE Jlts] 8 0 2o cm?hle <21 % e
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1 G il
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ll_ h - - ? 5:35:43 AM H-nl ‘El ‘JLI LA
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AL - Camections- On Preamp: Off wglHokd 100100 RL - n - |Pre off vegiHokd = 1001100
Align Auta [Freq Ref. Int (&) I Cain: Low 8 Align: Auto [req Ref. int (S} (I Cain: Low [Radio Std None
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1 Graph Al 1 Graph "
Scale/Div 10.0 dB Ref Value 20.00 dBm Scale/Div 10.0 dB Ref Value 20.00 dBm
Log Log
Center 246700 GHz #Video BW 300.00 kHz Span 30 MHz| Canter 2.47200 GHz #Video BW 300.00 kHz Span 30 MHz,
#Res EW 100.00 kHz ‘Sweep 4.00 ms (20001 pts) [¥Res BW 100.00 kHz ‘Sweep 4.00 ms (20001 pts)
2Matrcs ' 2Metncs .J
Occupied Bandwicth Occupled Bandwidt
18.066 MHz| Tolal Power 14.5dBm 17.784 MHZ Total Power 13.8dBm
Transmit Freq Emor -557.16 kHZ % of OBW Power 99.00 % Transmit Freq Errar ~707 .86 kHz. % of OBW Power 59.00 %
X ¢B Banawidin 2,069 MHZ (XGB -6.00 4B X 0B Bandwidtn 2.068 MHz x0B -6.00 dB
Jun 04, 2020 q % May 28, 2020 LY oY
HOC M ? e i) B4 | w2 RE 4
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ANT 2_26T_ORU
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10.2. OUTPUT POWER

LIMITS

FCC 8§815.247

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

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter 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.

Duty cycle correction factor is already added to the average output power results for
duty cycle factor < 98%.

DIRECTIONAL ANTENNA GAIN

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

2.4GHz
Bands | ANT1 | ANT2 | [ COTeRC
(MH2z) [dBi] [dBI] [dBi]
2412-2472 -1.11 -5.37 0.03
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RESULTS

10.2.1. 802.11ax HE20 SISO MODE IN THE 2.4 GHz BAND

2412 - 2472 30.00 30.00

Calculation of Output Power result
— Total Corr'd Power = ANT2 Power + Duty Cycle CF

Note: The EUT doesn’t supported the ANT1 of SISO mode.
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Note: The EUT doesn’t supported the ANT1 of SISO mode.
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10.2.2. 802.11ax HE20 MIMO MODE IN THE 2.4 GHz BAND

ANT Gain
Frequency Range Correlated Chain FCC Power Limit Max Power
[MHZ] Directional Gain [dBm] [dBm]
[dBi]
2412 - 2472 0.03 30.00 30.00
Included in Calculations of Corr'd Power
26T 0| dB
52T 0 [ dB
D le CF HE2
uty Cycle C 0 106T 0 | dB
SuU 0| dB
Calculation of Output Power result
— Total Corr'd Power = ANT1 Power + ANT2 Power + Duty Cycle CF
Power
Channel Frequency Tones RU Me?;BPn?]wer Total Corr'd Power Limit
[MHZz] Offset [dBm] [dBm]
ANT1 ANT2
0 14.18 14.36 17.28
26T 4 14.29 14.84 17.58
8 13.66 14.19 16.94
37 14.79 15.07 17.94
1 2412 52T 38 15.10 15.30 18.21 30.00
40 15.09 15.73 18.43
53 15.49 15.82 18.67
106T
54 15.08 15.75 18.44
SuU - 15.78 16.24 19.03
0 16.10 16.42 19.27
26T 4 13.94 14.52 17.25
8 14.30 14.74 17.54
37 14.32 14.89 17.62
6 2437 52T 38 14.72 15.09 17.92 30.00
40 15.15 15.17 18.17
53 14.94 15.37 18.17
106T
54 15.48 15.74 18.62
SuU - 15.55 16.05 18.82
0 15.74 16.05 18.91
26T 4 16.01 16.32 19.18
8 13.70 13.83 16.78
37 13.58 13.84 16.72
11 2462 52T 38 14.63 14.44 17.55 30.00
40 15.27 15.38 18.34
53 15.44 15.25 18.36
106T
54 15.27 14.94 18.12
SuU - 15.97 15.96 18.98
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Power
Channel Frequency Tones RU Me?jBPn?iNer Total Corr'd Power Limit
[MHZz] Offset [dBm] [dBm]
ANT1 ANT2
0 4.69 5.27 8.00
26T 4 5.05 5.13 8.10
8 5.19 5.01 8.11
37 4.50 5.33 7.95
12 2467 52T 38 5.16 5.17 8.18 30.00
40 5.31 4.80 8.07
53 4.79 5.34 8.08
106T
54 5.20 5.08 8.15
SuU - 5.24 5.38 8.32
0 5.01 5.03 8.03
26T 4 4.97 4.82 7.91
8 4.99 5.19 8.10
37 4.19 5.64 7.99
13 2472 52T 38 5.10 4.89 8.01 30.00
40 5.32 4.78 8.07
53 4.22 5.34 7.83
106T
54 5.14 4.97 8.07
su - 457 5.53 8.09
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10.3. PSD

LIMITS

FCC 8§815.247

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.
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RESULTS

10.3.1. 802.11ax HE20 MIMO MODE IN THE 2.4 GHz BAND

Included in Calculations of Corr'd Power
26T 0 |(dB
Duty Cycle CF HE20
Sl su 0| dB
2TX
Total PSD = ANT1 Meas PSD + ANT2 Meas PSD + Duty Cycle CF
Meas PPSD Power
Channel FrT,c\]ALﬁezr}cy Tones o?fget [dBm] Total ([:;érmd] PPSD it M[%rg]ln
ANT1 ANT2 [dBm]
0 2.75 3.01 5.89 -2.11
26T 4 2.31 3.26 5.82 -2.18
1 2412 8.00
8 2.12 2.50 5.33 -2.67
SuU - -5.88 -5.59 -2.00 -10.00
0 2.64 2.80 5.73 -2.27
26T 4 2.20 2.77 5.51 -2.49
6 2437 8.00
8 2.93 3.30 6.13 -1.87
SuU - -5.91 -5.80 -2.13 -10.13
0 2.06 2.36 5.22 -2.78
26T 4 1.40 2.13 4.79 -3.21
11 2462 8.00
8 2.83 2.75 5.80 -2.20
SuU - -5.67 -5.75 -1.98 -9.98
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10.3.2.

MIMO_PSD_RESULT

1 CHANNEL_26T

ANT1

ANT2

RU offset O

RU offset 0

Spectrum Analyzer 1 | Spectum Analyzer 2 Spectrum Analyzer § Spectrum Analyzer 4 + Specirum Analyzer 1 ./ Spectrum Analyzer 2 Specirum Analyzer 3 ‘Spectrum Analyzer 4 +
Swept SA (Cocupied BW Swept SA Swept SA Swepl SA Cocuplest BW Swept SA ‘Swept SA
KEYSIGHT neut k- Input 7+ 50 01 tten: 30 45 PN HestWide  [Aug Type Power (RMS)| F— KEYSIGHT inpur i Input 2 500 [Aften’ 30 46 [PNOr BestWide g Typer Power (RMS), ah
AL ons On Praamps Off Cate OF ughoia SO0600 |, It ons On Preagy O wq Hokd 500600 o
T align Autn Freq Ref Int () IF Gain' Low iy Free e P Align At Fraq et int (5 I Gain: Low tig: Fres Run ww
wl NFE: Adapive Sia Track. OF AL w KFE Adeplive Sty Track: O AN NN
1 Specim v Mkr1 2.404 030 95 GHz| 1 Spoctum v Mkr1 2.402 934 75 GHZ|
|Scaemiviods Ref Level 20.00 dBm 2.751 dBm| [ScaleDvi0dE Ref Level 20.00 dBm 3.006 dBm)
Log Log
# |2
. e
Center 2.41200 GHz #Video BW !.ﬂl'l KHz* an 27.00 MHz, Center 2.41200 GHz #ideo BW. l‘ﬂll khz* an 27.00 MHz|
#Res BW 100 kHz Swesp 1.3 ms (20001 pts) [#Res BW 100 kHz ‘Swesp 1.33 ms (20001 pts)
Way 27,2020 s May 27, 2020 & [0 s
€9 C W ? L LN | me ool 2 | o] 0] T 2
Speetrum Anatyzer 1 of [ I + Spectrum Analyzer 1 ol | I 4 +
Swept SA |Cooupies Bw |swept sa |sweptsn Swept 5A Cocupied BW |swept 52 Swepisa
KEYSIGHT ineur 1 Input 2+ 50 01 [htten 30 db PHCY Hast Wide  [Aug Type Prower (RMS)] 56 KEYSIGHT ireut R Input 2- 50 11 [Aften 30 b [PNCr BestWide g Type Power (M), 56
AL Corectons On Preamp Cif wgHold SOS00 | "L Comecans: On Preame O wglold SONGD)
" Align Auto Freq Ref: It S) IF Can. Low - Frea e T g Auts Fraq et int (S} I Can: Low - Free R e
NFE. Adapiive S Track. O AN NN NN NFE. Adaplive (Sig Track Cff AN NN NN
1 Specim !J Mkr1 2.410 945 65 GHz 1 Spocinm -‘ Mkr1 2.412 773 55 GHz|
Scale/Div 10 A8 Ref Level 20.00 dBm 2.308 dBm| Scale/Div 10 dB Ref Level 20.00 dBm 3.262 dBm)|
Log Leg
w0 w
Center 2.41200 GHz #Video BW 300 kHz® an 27.00 MHz| Center 2.41200 GHZ #Video BW 300 kHz* an 27.00 MHz
#Res BW 100 kHz Sweep 1.33 ms (20001 pts) #Roes BW 100 KHz Sweep 1.33 ms (20001 pis)
| May 27, 2020 b 0 [ f f May 27, 2020 ¥ ey
HOC ol ? N AR | | ool 7R IEEILYISEER
Spectrum Analyzer 1 oJep | lyzer |Spe 4 + Spectrum Analyzer 1 L|op [sp |Spe 4 +
Swept SA |oocupied B |swept A |swept A Swept SA |Cocupiec BW Swept SA Sivept SA
KEYSIGHT e i iPpuRZ D0 Amen EGR [PMCr HestVde  [Aug fype Power (RMSI 5 o 5 o KEYSIGHT imour PG00 Arew 30dB[PNO Bestwide  Javg Type Powes (RMSI[ - 5 4 5 6
i Gomectons- On  Praampr O 4 R R BNy ons On Preamp: Of on R
> aign A Freq Ret It () IF Gain’ Low g Frea Run o = algn s Fraq et int (5 | Gain: Low g Fres Ry W
INFE: Adapive g Treck. OF NILLE NFE Adepive Sty Track: O AN KN N
1 Spectun !J Mkr1 2.419 987 95 GHz| 1 Spoctium v Mkri 2.421 062 55 GH2|
[Scammiviods Ref Level 20.00 dBm 2.123 dBm| [ScalDwi0dE Ref Level 20.00 dBm 2.501 dBm|
Contor 2.41200 Ghz idoo BW 300 kHz* Span 27.00 Mz Contor 241200 GHz #Widoo BW 300 kHz* Span 21.00 M
#Res BW 100 kHz Swesp 1.33 ms (20001 pts) [#Res BW 100 kHz ‘Swesp 1.33 ms (20001 pts)
May 27, 2020 [k i v May 27, 2020 it D10 [ ]
ll_ h (& ' ? 4:48:39 AM HEKHEHJH Ly ll h (& - ? 5:22.38 AM H'::”E”Ju EAN
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1 CHANNEL_SU

Spectrum Analyzer 1 B 2 | I Spectrum Analyzer 4 T Spectrum Analyzer 1 o | lyzer s Spectrum Analyzer 4 T
Swept SA Gocupied BW |swet A Swept SA Swept SA Gocupledt BW Swept SA
KEYSIGHT e nput7 S50 Al SR PGS Bt ide g Type Powes (RMSY KEYSIGHT o & gl 7500 Allen S0dB  [PNO: Best e Jivg Type Powes (RHSI[ 5 4 5
n Comections On  Praampr O Cate OF wghod 500500 |, n o eamp (cater O wobold SoG0)
L g Aute Fraq Ref: Int (S} IF Cain’ Low ng: Frea Run [ L T Mlign: Auto Fraq Ref: Int () I Gasn: Low - Fres Run (AW
NFE. Adapiive g Track. DT A TN N N £ Adopiive 5 Track: O AN NN N
1 Spectiun Mkr1 2.413 301 40 GHz| 1 Spoctium Mkr1 2.409 497 10 GHz|
T L — Ref Level 20.00 dBm -5.156 dBm| =TT — Ref Level 20.00 dBm -4.868 dBm|
Log ¥ Y
s ‘
Contor 2.41200 GHz #Video BW 300 kHz* Span 27.00 MHz, Conter 2.41200 GHz ideo BW 300 kiz* Span 27.00 MHzZ
#Res BW 100 kHz Sweep 1.33 ms (20001 pts) #Res BW 100 kHz ‘Sweep 1.33 ms (20001 pts)
May 27, 2020 I [ f May 27, 2020 0 (=~
ool ? e o e | W cm?eEie |2 8] [ <
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6 CHANNEL_26T

ANT1

ANT2

RU offset

0

RU offset

0

Spectrum Analyzer 1 WJsm | i i 4 + Spectrum Analyzer 1 |50 [sp |Spe 4 +
Swept SA |oocupied B |swept A Swept SA Swept SA |Cocupied BW |Swept 5A ‘Sivept SA
KEYSIGHT e i PpRZ D0 Amen 0GR [PHCr Hes Ve [Aug Iype Powes (RMS) KEYSIGHT imour i PG00 Atew G0dB[PNO Bestwide  [Avg Type Power (RMS) .,
i Gomectons- On  Praampr O 4 ghoia 500500 | ) Ny Comectons: On  Preamp: Of on Wikl SOXED0
7 aign At Freq Ret It () IF Gain’ Low g Fres Run v = algn it Fraq et int (5 | Gain: Low g Fres Ry
wal INFE: Adapive Sia Track. OF NILLE w NFE Adepive Sty Track: O
1 Spectiun v Mkr1 2.429 017 45 GHz2| 1 Spectium v Mkr1 2.427 930 70 GH2|
|Scaemiviods Ref Level 20.00 dBm 2.637 dBm| [ScaleDvi0dE Ref Level 20.00 dBm 2.798 dBm)
Log Log
! [
A e
Contor 245700 Ghz idoo BW 300 kHz* an 27.00 Wz Contor 2.43700 GHz #Widoo BW 300 kHz* an 27,00 Mz
#Res BW 100 kHz Swesp 1.3 ms (20001 pts) [#Res BW 100 kHz ‘Swesp 1.33 ms (20001 pts)
May 27, 2020 i v May 27, 2020 D10 [ ]
ll_ k’ - - ? 4:50:37 AM ‘ ‘l::‘ ‘E‘ ‘Ju Ly ll “') (& - ? 5:18:05 AM | ‘-::l |E| |Ju EAN
Spestrum Analyzer 1 of [ I + Spectrum Analyzer 1 ol | I 4 +
Swept SA |Cooupies Bw |swept sa |sweptsn Swept 5A Cocupied BW |swept 52 Swepisa
KEYSIGHT ineur 1 Input 2+ 50 01 [htten 30 db PHCY Hast Wide  [Aug Type Prower (RMS)] 56 KEYSIGHT ireut R Input 2- 50 11 [Aften 30 b [PNCr BestWide g Type Power (M), 56
AL Corectons On Preamp Cif wgHold SOS00 | "L Comecans: On Preame O wglold SONGD)
" Align Auto Freq Ref: It S) IF Can. Low - Frea e T g Auts Fraq et int (S} I Can: Low ng: Free fun e
NFE. Adapiive S Track. O AN NN NN NFE. Adaplive (Sig Track Cff AN NN NN
1 Specim !J Mkr1 2.438 082 70 GHz 1 Spocinm -‘ Mkr1 2.436 219 70 GHz|
Scale/Div 10 a8 Ref Level 20.00 dBm 2.201 dBm| Scale/Div 10 dB Ref Level 20.00 dBm 2.774 dBm|
w0 w
Canter 2.43700 GHz #Video BW 300 kHz® an 27.00 MHz, Center 2.43700 GHZ #Video BW 300 kHz* an 27.00 MHz
#Res BW 100 kHz Sweep 1.33 ms (20001 pts) #Roes BW 100 KHz Sweep 1.33 ms (20001 pis)
I May 27, 2020 0| s #| f I May 27, 2020 00| [ x|
wC ol 7N W REIEY | W oA ?nam IEEILYISEER
Spectrum Analyzer 1 o [ ) |spe 4 + Specirum Analyzer 1 5 s [sp 4 +
Swept A |oocupied B |swest A Swepi SA Swept SA |Cocupiec BW Swept SA Swept SA
KEYSIGHT neur IPPURE D0 Amen 0GR (PO Hest e [aug Iype Power (RS) 56 KEYSIGHT imour & PG00 Anew S0dB[PNO Besruide  [avg Typa Power (M) 56
L Comectons- On  Praamp: O : gl 500500 |G L Comactons: On  Preamp: Of on okl SO0KE0 o
> aign A Fraq Ret It () IF Gain’ Lows g Frea Rum o > aign s Fraq st int (5 | Gain: Low - Fres Run ww
NFE. Adapive 53 Tracc OF NILLE NFE Adapite S Track O ANN NN N
1 Spectiun !J Mkr1 2.444 974 45 GHz| 1 Spectium !‘ Mkri 2.446 070 65 GH2|
[Scammiviods Ref Level 20.00 dBm 2.933 dBm| [ScalDwi0dE Ref Level 20.00 dBm 3.301 dBm)
Contor 2.45700 GHz idoo BW 300 kHz* Span 27.00 Wiz Contor 2.43700 GHz #idoo BW 300 kHz* Span 21.00 M
#Res BW 100 kHZ Sweep 1.33 ms (20001 pts) #Res BW 100 kHz ‘Sweep 1.33 ms (20001 pts)

wa ol ?

Way 27, 2020 N
Tasosam B/

oz W] ] <
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May 27, 2020 /
Shazan W
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6 CHANNEL_SU

Spectrum Analyzer 1 B | 0 Spectrum Analyzer 4 + Spectrum Analyzer 1 o | lyzer s Spectrum Analyzer 4 T
Swept SA Gocupied BW |swet A Swept SA Swept SA Gocupledt BW Swept SA
KEYSIGHT e nput7 S50 Al SR PGS Bt ide g Type Powes (RMSY KEYSIGHT o & gl 7500 Allen S0dB  [PNO: Best e Jivg Type Powes (RHSI[ 5 4 5
n Comections On  Praampr O Cate OF glHoid: 5001500 . n o eamp (cater O wolbkd SOXE) e
L g Aute Fraq Ref: Int (S} IF Cain’ Low ng: Frea Run [ L T Mlign: Auto Fraq Ref: Int () I Gasn: Low - Fres Run (AW
NFE. Adapiive g Track. DT A TN N N £ Adopiive 5 Track: O AN NN N
1 Spectiun Mkr1 2.435 577 10 GHz| 1 Spoctium Mkr1 2.436 292 60 GHz|
T L — Ref Level 20.00 dBm -5.193 dBm| =TT — Ref Level 20.00 dBm -5.080 dBm|
Log ¥ Y
s ‘
Conter 2.45700 GHz #Video BW 300 kHz* Span 27.00 Wiz Conter 243700 Gz #ideo BW 300 iz Span 27.00 Mz
#Res BW 100 kHz Sweep 1.33 ms (20001 pts) #Res BW 100 kHz ‘Sweep 1.33 ms (20001 pts)
May 27, 2020 I [ f May 27, 2020 Y
" cl? L o2/ [ B34 0O Cl? NS 23/ [ ][ = 4
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11 CHANNEL_26T

ANT1

ANT2

RU offset

0

RU offset

0

Spectrum Analyzer 1 WJsm | i i + Spectrum Analyzer 1 |50 [sp |Spe 4 +
Swept SA |oocupied B |swept A Swept SA Swept SA |Cocupied BW |Swept 5A ‘Sivept SA
KEYSIGHT e i PpRZ D0 Amen 0GR [PHCr Hes Ve [Aug Iype Powes (RMS) KEYSIGHT imour i PG00 Atew G0dB[PNO Bestwide  [Avg Type Power (RMS) .,
i Gomectons- On  Praampr O 4 ghoia 500500 | ) Ny Comectons: On  Preamp: Of on Wikl SOXED0
7 aign At Freq Ret It () IF Gain’ Low g Fres Run v = algn it Fraq et int (5 | Gain: Low g Fres Ry
wal INFE: Adapive Sia Track. OF NILLE w NFE Adepive Sty Track: O
1 Spectiun v MKr1 2.454 040 40 GHz| 1 Spectium v Mkr1 2.452 925 30 GH2|
|Scaemiviods Ref Level 20.00 dBm 2.062 dBm| [ScaleDvi0dE Ref Level 20.00 dBm 2.355 dBm)
Log Log
i
A e
Contor 246200 Ghz idoo BW 300 kHz* an 27.00 Wz Contor 2.46200 GHz #Widoo BW 300 kHz* an 27,00 Mz
#Res BW 100 kHz Swesp 1.3 ms (20001 pts) [#Res BW 100 kHz ‘Swesp 1.33 ms (20001 pts)
May 27, 2020 | s ¥ May 27, 2020 D10 [ ]
ll_ k’ - - ? 507:09 AM HEHHEHJH LAY ll “') (& - ? 5:14:01 AM H'::”E”Ju EAN
Spestrum Analyzer 1 of [ I + Spectrum Analyzer 1 ol | I 4 +
Swept SA |Cooupies Bw |swept sa |sweptsn Swept 5A Cocupied BW |swept 52 Swepisa
KEYSIGHT ineur 1 Input 2+ 50 01 [htten 30 db PHCY Hast Wide  [Aug Type Prower (RMS)] 56 KEYSIGHT ireut R Input 2- 50 11 [Aften 30 b [PNCr BestWide g Type Power (M), 56
AL Corectons On Preamp Cif wgHold SOS00 | "L Comecans: On Preame O wglold SONGD)
" Align Auto Freq Ref: It S) IF Can. Low - Frea e T g Auts Fraq et int (S} I Can: Low ng: Free fun e
NFE. Adapiive S Track. O AN NN NN NFE. Adaplive (Sig Track Cff AN NN NN
1 Specim !J Mkr1 2.461 014 50 GHz 1 Spocinm -‘ Mkr1 2.462 787 05 GHz|
Scale/Div 10 a8 Ref Level 20.00 dBm 1.396 dBm| Scale/Div 10 dB Ref Level 20.00 dBm 2.130 dBm)|
w0 w
Canter 2.46200 GHz #Video BW 300 kHz® an 27.00 MHz, Center 2.46200 GHZ #Video BW 300 kHz* an 27.00 MHz
#Res BW 100 kHz Sweep 1.33 ms (20001 pts) #Roes BW 100 KHz Sweep 1.33 ms (20001 pis)
| May 27, 2020 0 [ f f May 27, 2020 ey
IR L AEERY | W 7 |22 ] [ <
Spectrum Analyzer 1 o [ ) |spe 4 + Specirum Analyzer 1 5 s [sp 4 +
Swept A |oocupied B |swest A Swepi SA Swept SA |Cocupiec BW Swept SA Swept SA
KEYSIGHT neur IPPURE D0 Amen 0GR (PO Hest e [aug Iype Power (RS) 56 KEYSIGHT imour & PG00 Anew S0dB[PNO Besruide  [avg Typa Power (M) 56
L Comectons- On  Praamp: O : gl 500500 |G L Comactons: On  Preamp: Of on okl SO0KE0 o
> aign A Fraq Ret It () IF Gain’ Lows g Frea Rum o > aign s Fraq st int (5 | Gain: Low - Fres Run ww
NFE. Adapive 53 Tracc OF NILLE NFE Adapite S Track O ANN NN N
1 Spectiun v Mkr1 2.469 967 70 GHz| 1 Spectium !‘ Mkri 2.471 066 60 GH2|
[Scammiviods Ref Level 20.00 dBm 2.834 dBm| [ScalDwi0dE Ref Level 20.00 dBm 2.752 dBm)
Gontor 246200 GHz idoo BW 300 kHz* Span 27.00 Wiz Contor 246200 GHz #idoo BW 300 kHz* Span 21.00 M
#Res BW 100 kHZ Sweep 1.33 ms (20001 pts) #Res BW 100 kHz ‘Sweep 1.33 ms (20001 pts)
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11 CHANNEL_SU

Spectrum Analyzer 1 B H | 0 Spectrum Analyzer 4 + Spectrum Analyzer 1 o | lyzer s Spectrum Analyzer 4 T
Swept SA Gocupied BW |swet A Swept SA Swept SA Gocupledt BW Swept SA
KEYSIGHT e nput7 S50 Al SR PGS Bt ide g Type Powes (RMSY KEYSIGHT o & gl 7500 Allen S0dB  [PNO: Best e Jivg Type Powes (RHSI[ 5 4 5
n Comections On  Praampr O Cate OF glHoid: 5001500 . n Conactons: On  Presmp O [Cate OF wolbkd SOXE) e
L g Aute Fraq Ref: Int (S} IF Cain’ Low ng: Frea Run [ L T Mlign: Auto Fraq Ref: Int () I Gasn: Low - Fres Run (AW
NFE. Adapiive g Track. DT A TN N N NFE. Adsplive 5 Track: O AN NN N
1 Spectiun Mkr1 2.460 710 75 GHz| 1 Spoctium Mkr1 2.459 472 80 GHz|
T L — Ref Level 20.00 dBm -4.951 dBm| =TT — Ref Level 20.00 dBm -5.030 dBm|
Log ¥ Y
s ‘
Conter 2.46200 GHz #Video BW 300 kHz* Span 27.00 Wiz Conter 2.46200 Gz #ideo BW 300 iz Span 27.00 Mz
#Res BW 100 kHz Sweep 1.33 ms (20001 pts) #Res BW 100 kHz ‘Sweep 1.33 ms (20001 pts)
May 27, 2020 I [ f May 27, 2020 Y
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10.4. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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NOTE : Conducted band-edge test results of SU mode is the worse. So conducted & radiated
band-edge test results of Full RU(262T) mode were covered by SU mode results.

Page 43 of 66

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 Korea, Ltd.




REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020

FCC ID: ASLSMF707B

11. 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.
88 15.231 and 15.241.

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

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~5.15 14.47 ~ 145
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35~16.2
2.1735 ~ 2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4125~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 156.52525 1660 ~ 1710 8.025 ~ 8.5 22.01~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.7 ~ 156.9 1718.8 ~1722.2 9.0~9.2 23.6 ~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 162.0125 ~ 167.17 2200 ~ 2300 9.3~95 31.2~3138
6.215 ~ 6.218 16.69475 ~ 16.69525 167.72 ~173.2 2310 ~ 2390 10.6 ~ 12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 240 ~ 285 2483.5 ~ 2500 13.25~ 134 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 322 ~335.4 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 399.90 ~ 410 3260 ~ 3267
8.362 ~ 8.366 73~74.6 608 ~ 614 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 960 ~ 1240 3345.8 ~ 3358
3600 ~ 4400

» FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in 815.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in 815.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-

peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated

based on the average value of the measured emissions. The provisions in §15.35 apply to these

measurements.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 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)

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: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

11.1. TRANSMITTER ABOVE 1 GHz_MIMO

11.1.2. TXABOVE 1 GHz 802.11ax HE20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (1 CHANNEL)

SU mode (MIMO)

HORIZONTAL PEAK AND AVERAGE PLOT

WZKUL SUWON Lab Chaomber 3 2020 May 28 16:08:37

Restricted Bandedge
= Pro ject Number:4788467590

1 Client:Samsung
Config:EUT / AC Adapter
Mode:DTS_BE_H_ax_2B_2412_SU_A

185 Tested by: 11281

> M

85 o

-

|

es /

55l fverage Linit (dBulym) M}
ol

C(dBulU/m) Horizonta

45
" " -
” o
35
2. 31 18 5MHz/ 2.415
Frequency (GHz)
Range (GHz) REU/UBU Ref/Attn  Det/Avg Mode Sueep Pts  #5ups/llode Position Range (GHz) RBU/UBY Ref/Atn  Det/fvg Mode Sueep Pls #5ups/fode Fosition
1:2.31-2.415 MC-6d8)/M 11215 PEAK/LogPur-Video Auto 8008 HAXH 360 degs 260  2:2.31-2.41 INC-6BI/3N  112/15  AUER/Pir AvgtRNS)  Auto 08 1G0TV 360 degs 280 cu

HORIZONTAL DATA
Trace Markers

M Correcte
eter d PK A;
Frequency Readin Average Limit Margin . . zimut Height
Marker Det 3117_00168717 10dB_ATT[dB] DC Corr (dB) Reading Peak Limit (dBuV/m) Margin h Polarity
GHz, g e = (dBuV/m) (dB) (cm)
(dBuV/m (d8) (Degs)
(dBuv) S

1 *2.39 4334 Pk 317 22,9 0 52.14 - - 7 2186 360 280 H

2 *2.32254 447 Pk 315 -22.9 0 53.3 - - 74 -20.7 360 280 H

3 *2.39 33.43 RMS 317 -22.9 0 42.23 54 -11.77 - - 360 280 H

4 *2.38986 34.34 RMS L7 22,9 o 4314 54 -10.86 . - 360 280 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789467590-E4V3
FCC ID: ASLSMF707B

DATE: JUN 15, 2020

VERTICAL PEAK AND AVERAGE PLOT

'\ZKUL SUWON Lab Chomber 3 2028 May 28 15:54:51
Restricted Bandedge
15 Project Number:4789467550
Client:Somsung
Config:EUT / AC Adapter
Mode:DTS BE_U_ax_28 2412 SU_A
185 Tested by: 11281
J
95 1
§ 85 4
" [
C
[}
> 7|: Il M
: i
2 6 \*U
N ‘ I
5ol Average Linit (dBuU/m) Lk
AT M AT B N O RPN (RO, SRV PY ORI O RE AT itk i bkt it
f W RN AR S M J Mty bbb
45 3
o
35
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6H2) RelI/UEU Ref/Attn  Dat/Avg Mode Sueep Pts ¥SupolMlode FPasition Range (6z) REW/UE Ref/fitn  Det/fvg Mods Secep Pis  ¥owpaflode Position
312,415 MC-6dB)/3  112/15  PERK/LogPur-Uideo Auto i 85 dege 104 e
Trace Markers
Meter Correcte . PK
Marker F’?g‘fz';cy Reading Det 3117_00168717 10dB_ATT[dB] DC Corr (dB) e addi g Av(z’gg\eﬂh“;”“ M(Z'Bg)'” Peak Limit (dBuV/m) Margin ’?gg‘s‘;‘ H(‘z'r?‘r)" Polarity
(dBuv) (d8)
(dBuV/m)
1 *2.39 489 Pk 317 22,9 0 57.7 7 163 85 104 v
2 *2.38993 57.39 P 317 22,9 0 66.19 7 781 85 104 v
3 *2.39 34.52 RMS 317 22,9 0 4332 54 -10.68 85 104 v
4 +2.33988 36.35 RMS L7 22,9 0 45.15 54 -8.85 85 104 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FORM ID: FCC_15C(04)




REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

AUTHORIZED BANDEDGE (11 CHANNEL)

SU mode (MIMO)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUUWON Lab Chamber 3 2828 Jun 4 22:18:81
Restricted Bandedge

Pro ject Number:4788467590
Client:Samsung

Config:EUT / AC Adapter
Mode:DTS_BE_H_ax_2B_2462_SU_A
Tested by: 11281

CdBulU/m) Horizontal

e Limit (dBuU/m)

e
PP AR i ' 4 .%

35
2.46 18 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REU/UBU Ref/Attn  Det/Avg Mode Sueep Pts  #5ups/llode Position Range (GHz) RBU/UBY Ref/Atn  Det/fvg Mode Sueey Pls  ups/fode Fosition
1:2.46-2.563 MC-6d8)/M 11215 PEAK/LogPur-Video Bnsec(huto) 8030  MAXH 351 degs 199 o 2:2.46-2.563 INC-6B/3M  112/15  AUER/Pir Avg(RNS) Bmsec(futo) B398 1BATAUG 351 degs 199 ca I
Meter Correcte PK
Frequency Readin d Average Limit Margin Azimuth Height
Marker P p Det 3117_00168717 10dB_ATT[dB] DC Corr (dB) Reading dhuvim) @) Peak Limit (dBuV/m) Mgag;n pr o Polarity
(dBuv) (dBuV/m)
1 *2.4835 55.05 Pk 319 -22.8 0 64.15 - - 74 -9.85 351 199 H
2 *2.48356 57.27 Pk 319 228 0 66.37 - - 74 -7.63 351 199 H
3 *2.4835 34.18 RMS 319 -22.8 0 43.28 54 -10.72 - - 351 199 H
4 *2.48372 37.06 RMS 319 228 0 46.16 54 -7.84 - - 351 199 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

VERTICAL PEAK AND AVERAGE PLOT

'\ZKUL SUWON Lab Chomber 3 2020 Jun 4 22:32:84
Restricted Bandedge
- Project Number:4789467550
1 Client:Samsung
Config:EUT / AC Adapter
i Mode:DTS BE_U_ax_28 2462 SU_A
WB5W*WM Tested by: 11281
\
95wy )
|

8§ 85 |
; ‘»
C M
5
~ =
E
~
3 5 73
: € }
Z

55 ‘E%F‘Jge Limit (dBulU/mJ

2 Wb s, Ao A A S A A A A B B

45 o :

35

2.46 18.3MH=z/ 2.563

Frequency (GHz)
Range (G20 REU/EU Ref/Aittn  Det/ivg Hode Seep Plo  Houps/fode Pasition Range (6) REW/UBU Ref/fittn  Det/fivg Hode Sueep Pis  ¥oupolfode  Position
462,56 HO6dB)/3 112715 PERK/LogPur-Uideo  Auto s P 8 dege %2 o

VERTICAL DATA
Trace Markers

Correcte

Frequency Meter d Average Limit Margin PK Azimuth | Height
Marker Loy F:s;:\c)g Det 3117_00168717 10dB_ATT[dB] DC Corr (dB) Reading priivm pris Peak Limit (dBuV/m) N:ng)m pr e Polarity
(dBuvim)
1 *2.4835 50.78 Pk 319 228 o 68.88 - . 7 512 85 362 v
2 *2.48496 62.06 Pk 319 228 o 7116 - . 7 284 85 362 v
3 *2.4835 37.44 RMS 319 -22.8 0 46.54 54 -7.46 - - 85 362 \%
4 *2.48407 4124 RMS 319 227 o 50.44 54 -356 . . 85 362 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

AUTHORIZED BANDEDGE (12 CHANNEL)

SU mode (MIMO)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUUWON Lab Chamber 3 20828 Jun 3 20:12:47

Restricted Bandedge

Pro ject Number:4788467590
Client:Samsung

Config:EUT / AC Adapter
Mode:DTS_BE_H_ax_2B_2467_SU_A
185 Tested by: 11281

T

\ 2
55 \ Hﬁ%Fr]ge Limit (dBulU/m)
| ﬂ%m T TNTFTRY TR TPRRIVEY RTTYRRA S Triwwe TP YRR N TR YPWTINTY
\ MWW%WMM L ‘. TR T " va " KA ‘FJLL%N m u

e \

CdBulU/m) Horizontal

4
M J s
# "
35
2.46 18 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REU/1 Ref/Attn  Det/Avg Mode Sueep Pts #5ups/llode Position Range (GHz) RBU/UBY Ref/Atn  Det/fvg Mode Sueep Pls  oups/Mode Fos
1:2.46-2.563 MC-6d8)/M 11215 PEAK/LogPur-Video Auto 8008 HAXH 348 degs 228 o 2:2.46-2.563 INC-6BI/3N 112/15  AUER/Pir Avg(RNS)  Auto ean  180TAG 348 .

HORIZONTAL DATA
Trace Markers

Correcte
Marker F’fg‘;igcy %géz:)g Det 3117 00168717 | 10dB_ATT[dB] DC Corr (dB) (sé%/iﬁg) Av(z',fgs,ﬁ)m“ M(E’Bg)‘" Peak Limit (dBuV/m) M(grg])m ‘zzD'emg“s‘)" Hé'rg;“ Polarity
1 *2.4835 44.38 Pk 319 -22.8 0 53.48 - - 74 -20.52 348 228 H
2 *2.4862 49.94 Pk 319 -22.8 0 59.04 - - 74 -14.96 348 228 H
3 *2.4835 32.98 RMS 319 -22.8 0 42.08 54 -11.92 - - 348 228 H
4 2.5604 33.47 RMS 32 -22.7 0 42.77 54 -11.23 - - 348 228 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

VERTICAL PEAK AND AVERAGE PLOT

'\25UL SUWON Lab Chomber 3 2020 Jun 3 20:28:59
Restricted Bandedge
15 Project Number:4789467550
Client:Somsung
Config:EUT / AC Adapter
Mode:DTS BE_U_ax_28 2467 SU_A
185 Tested by: 11281
95
5 BoHet
o
C
[}
= 75
G
3 2
2 65
3 !
i fAvyeroge Limit (dBulU/m)
55 i 1!
45 =4
P
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6H2) RelI/UEU Ref/Attn  Dat/Avg Mode Sucep Pts ¥SupolMiode FPasition Range (6z) REW/UE Ref/fitn  Det/fvg Mods Secep Pis  ¥owpaflode Posilion
Trace Markers
eter Correcte oK
Marker F"(’g‘;"z’;cy Reading Det 3117 00168717 | 10dB_ATT[dB] DC Corr (dB) Rea“dmg Av(iﬂggs/;:;““ ""(;"E?)‘" Peak Limit (dBuv/m) Margin "?zD'Emg“S‘)" ":‘Zg;“ Polarity
(dBuv) (d8)
(dBuV/m)
1 *2.4835 44,91 Pk 319 228 0 54.01 . - 74 -19.99 11 104 v
2 *2.48353 56.79 Pk 319 228 0 65.89 . - 74 811 11 104 v
3 *2.4835 33.26 RMS 319 -22.8 0 42.36 54 -11.64 - - 111 104 \"
4 *2.48429 33.64 RMS 319 22.7 0 42.84 54 1116 - . 11 104 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

AUTHORIZED BANDEDGE (13 CHANNEL)

SU mode (MIMO)

HORIZONTAL PEAK AND AVERAGE PLOT

WZKUL SUWON Lab Chomber 3 2020 May 28 16:21:31
Restricted Bandedge
= Pro ject Number:4788467590
1 Client:Samsung
Config:EUT / AC Adapter
Mode:DTS_BE_H_ax_2B_2472_SU_A
185 Tested by: 11281

C(dBulU/m) Horizonta

P Avercge Limit (dBulU/m)

|
%

WMM A
Ukl

4
4
2 -~
" W W
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (Ga) B/ Ref/Atin  Dat/ivg fode Soep Pio  Fsupa/liode Pasition Range (6 REL/UBU Ref/Atin  Det/fivg Hode Soep Pl Foupa/lods Posilion
172096-2.563 W68/ 11215 PEAK/LogPur-Uideo  futo o M 344 dege 257 o 2.2 46-2.563 IHC-6BI/3N  112/15 AUER/Par Aug(RHS) At B0 0T 344 degs 257 ca |
Frequency Meter Cm:iwe Average Limit Margin PK Azimuth | Height
Marker i Reading Det 3117_00168717 | 10dB_ATT[dB] | DC Corr (dB) Reating priym o) Peak Limit (dBuV/m) Margin Do) o Polarity
(dBuV) (d8)
(dBuV/m)
1 *2.4835 45.33 Pk 319 228 0 54.43 . - 7 -19.57 344 257 H
2 *2.4836 46.28 Pk 319 228 0 55.38 - - 7 -18.62 344 257 H
3 *2.4835 33.74 RMS 319 228 0 4284 54 1116 . . 344 257 H
4 252701 336 RMS 32 228 0 28 54 112 - - 344 257 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

VERTICAL PEAK AND AVERAGE PLOT

'\25UL SUWON Lab Chomber 3 2028 May 28 16:35:368
Restricted Bandedge
15 Project Number:4789467550
Client:Samsung
Config:EUT / AC Adapter
Mode:DTS BE_U_ax_28 2472 SU_A
185 Tested by: 11281
95
8§ 85
o
C
T
=3 75l
G
~
3 5
2 6
k (=
l‘ Average Limit (dBul/m)
55
4 4
° B
35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) RELI/UB Ref/Attn  Dat/Avg Mode Sueep Pts  fSupo/Mode Fasition Range (6Hz) REW/UB Ref/fttn  Det/fAvg Mods Seeep Pis  ¥owps/fode Position

VERTICAL DATA
Trace Markers

Correcte

Frequency Meter d Average Limit Margin PK Azimuth | Height
Marker Loy F(es;gw\;\)g Det 3117_00168717 10dB_ATT[dB] DC Corr (dB) Reading prirvim s Peak Limit (dBuV/m) N:zrg)m Pt pt Polarity
(dBuv/m)
1 *2.4835 46.68 Pk 319 228 o 55.78 . - 7 1822 86 326 v
2 «2.48427 53.05 Pk 319 227 o 62.25 . - 7 1175 86 326 v
3 *2.4835 33.97 RMS 319 -22.8 0 43.07 54 -10.93 - - 86 326 \"
4 *2.48369 34.99 RMS 319 228 o 44.00 54 991 - . 86 326 v

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

Page 53 of 66

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 Korea, Ltd.




REPORT NO: 4789467590-E4V3
FCC ID: ASLSMF707B

DATE: JUN 15, 2020

HARMONICS AND SPURIOUS EMISSIONS

SU mode (MIMO)

1 CHANNEL HORIZONTAL

H@UL SUWON Lab Chamber 3 2020 Jun 4 22:49:10
Radioted Emissions 3-Meters
o Project Number:4789467590
188 Client:Somsung
Config:EUT / AC Adapter
Mode:DTS_RSE_ax_28_2412_SU_A
9B Tested by: 11281
80
o
T 70
R
'
2 66
- Avg Limit (dBuU/m) L
€
S sB “
[45)
= ; J Toniaaty
o ‘M =
40 i b =
Fywe ;I rreeem) a
n serA
36
20
1 18 18
Frequency (GHz)
Range (GHz) REI/UBU Raf/Attn  Dat/Avg flods Sueep Pts  foupo/flods FPosition Fange (6Hz) REW/UB Ref/fttn  Dot/Avg Mods Secep Pis  Fwps/Mode FPosition
11473 HC-6B) /B 112715 PEAK/LogPur—Video  futo 6000 HAXH B-360Bceqs 158 | 3:3-18 INC-6c8)/30k 8778 PERK/LogPur—Uides  futo 16 M B-36Bdegs 156 cn
HOUL SUWON Lab Chomber 3 2020 Jun 4 22:49:10
4]
Radioted Emissions 3-Meters
Project Number:4783467590
1868 Client:Somsung
Config:EUT / AC Adopter
Mode:DTS RSE_ax_28_2412_SU_A
90 Tested by: 11281
80
5 70
5
<
o
- 66
e Avg Limit (dBuU/mI
~
2
2 58
°
PY| —— 5 g .................................................
2 o
(&}
38
20
1 18 18
Frequency (GHz>
Range (6Hz) RELI/UB Ref/Attn  Det/Avg Modk Sucep Pts foupo/Miode FPosition Range (M) REW/UB Ref/fitn  Det/Avg Mode Secep Pis  Fowps/Mode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

1 CHANNEL DATA

Trace Markers

Weter Conected

Warker Freguency Reaing Det 3117_00166717 3GHz_HP{dB] o cor (¢8) fsao Avg Limit (dBuvim) Margin Peak Limit (dBuVim) Margn A Heigh Polary
*4.82449 9.2. P 4., -28. 0 5. - - 7 -38.69 -360 250 H
7.23683 4.0 P 5. -23. 0 7 -37.82 -360 250 H
9.64823 2.3 P 7. -19. 0 7 -34.03 -360 150 H
* 4.82449 29.1 Pl 4., -28. 0 5.2 7 -38.8 -360 250 Vv
7.23683 25 Pl 5. -23. 0 7.1 7 -36.9 -360 150 Vv
6 9.64823 22.07 P 7. -19.5 0 39.67 7 -34.33 -360 250 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency Meter Corrected Avg Limit Margin Peak Limit Margin Azimuth Height )
(GHz) R(:;Sl\?)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) (3;5?/\/7:3) (dBuV/m) (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
*4,82937 38.88 PK2 34.2 28.2 0 44.88 - - 74 29.12 0 100 H
7.23112 36.3 PK2 35.8 23.8 0 483 B B 74 25.7 0 100 H
9.64671 32.63 PK2 37.1 -19.6 0 50.13 B B 74 23.87 0 100 H
*4.81526 38.99 PK2 34.2 28 0 45.19 B B 74 28.81 0 100 v
7.23495 36.1 PK2 35.8 23.7 0 48.2 B B 74 25.8 0 100 v
9.65327 32.91 PK2 37.1 -19.5 0 50.51 B B 74 23.49 0 100 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789467590-E4V3
FCC ID: ASLSMF707B

DATE: JUN 15, 2020

6 CHANNEL HORIZONTAL

I UL SUWGON Lab Chomber 3 2828 Jun 4 23:36:12
Radioted Emissions 3-Meters
Project Number:4789467590
108 Client:Somsung
Config:EUT / AC Adapter
! Mode:DTS_RSE_ax_28_2437_SU_A
90 | Tested by: 11281
80
3
c 78
R
5 \
£ 60 I
- Avg Limit (dBuU/m) il
£
3 5@ |
g M‘
o Dhsnin
N 5
|
40 ,,‘,_._,“:M 3 — 2
N ‘1 | e D
36
20
1 18 18
Frequency (GHz)
Range (6HD) REI/UB Ref/Attn  Det/Avg flode Sucep Pts foupe/fiode  FPosition Range (6H2) REW/UB Ref/fttn  Det/Avg Node Secep Pis Fowps/ode Position
1:1°3 N(-68)/3k 112715 PERK/LogPur—Video  Auto [ 0-3Bdegs 258 | 3:3-18 IC-60B)/38k  87/8 PERK/LogPur—Vides  futo 16k A 8-3E8degs 156 cn
HEUL SUWON Lab Chamber 3 2020 Jun 4 23:36:12
Radioted Emissions 3-Meters
Project Number:4783467590
168 Client:Somsung
Config:EUT / AC Adapter
Mode :DTS_RSE_ax_28_2437_SU_A
90 Tested by: 11281
80
5 70
5
<
o
- 66
e Avg Limit (dBul/m)
~
>
2 58
°
40 4 g
S = 4 R YW
5 o
38
20
1 18 18
Frequency (GHz)
Range (6Hz) RELI/UBW Ref/Attn  Det/Avg Mode Sueep Pts fSupo/Mode Position Range (6z) REW/UB Ref/fitn  Det/Avg Mode Seeep Plo  Fowps/Mode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

6 CHANNEL DATA

Trace Markers

Wieter Corrected

Marker "fg‘:fzq” Rme;(“i%g Det 3117_00168717 3GHz_HP[dE] DC Corr (d8) g;:?/-/nmg) Avg Limit (dBuV/m) M(:'B‘v"‘" Peak Limit (dBuVim) M(:'Bg"" A[é‘;“s"" H(i‘rg)"‘ Polarity
1 *4.86199 30.48 PK 34.2 -28.5 0 36.18 - - 74 -37.82 0-360 250 H
*7.29215 26.5 P! 5.} -23. 0 38.7 - - 7 -35.3 -360 250 H
9.7673 23.15 P! 7. -19. 0 41.05 - - 7 -32.95 -360 250 H
*4.86293 30.53 P! 4., -28. 0 36.23 - - 7 -37.77 -360 250 Vv
*7.3109 25.16 P! 5. -23. 0 37.66 - - 7 -36.34 -360 150 Vv
6 9.75042 22.84 PK 37.2 -19.3 0 40.74 - - 74 -33.26 0-360 250 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Meter Corrected "
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height .
(GHz) FE:;SI\?)Q Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) (3:5?/\/7:3) (dBuV/m) (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
*4.86351 39.66 PK-U 34.2 -28.5 0 45.36 - - 74 -28.64 0 100 H
*7.28691 35.61 PK-U 35.8 -23.5 0 47.91 - - 74 -26.09 0 100 H
9.77548 32.05 PK-U 37.3 -19.4 0 49.95 - - 74 -24.05 0 100 H
*4.86027 39.94 PK-U 34.2 -28.5 0 45.64 - - 74 -28.36 0 100 \
*7.30341 35.17 PK-U 35.8 -23.4 0 47.57 - - 74 -26.43 0 100 \
9.74732 32.52 PK-U 37.2 -19.3 0 50.42 - - 74 -23.58 0 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789467590-E4V3

FCC ID: ASLSMF707B

DATE: JUN 15, 2020

11 CHANNEL HORIZONTAL

I UL SUWON Lab Chomber 3 2828 Jun 5 B1:46:44
Radioted Emissions 3-Meters
Project Number:4789467590
108 Client:Somsung
Config:EUT / AC Adapter
Mode :DTS_RSE_ax_28_2462_SU_A
90 Tested by: 11281
80
3
c 78
R
c
£ 68
- Avg Limit (dBuU/m)
£
~
3 5o |
< | T——
< " MW >
40 " i 3 e
. oy "=
A v e e
36
20
1 18 18
Frequency (GHz)
Range (6HD) REI/UB Ref/Attn  Det/Avg flode Sucep Pts foupe/fiode  FPosition Range (6H2) REW/UB Ref/fttn  Det/Avg Node Secep Pis Fowps/ode Position
1:1°3 N(-6B) /3K 112/15  PERK/LogPur—Video  1Bnsec(Auto) 6098 HAXH 0-3Bdegs 158 | 3:3-18 IC-60B)/38k  87/8 PERK/LogPur—Video 1 dsec(Puto) 16k HAXH 8-368degs 256 cn
I UL SUWON Lab Chaomber 3 2828 Jun 5 B1:46:44
Raodioted Emissions 3-Meters
Project Number:4789467590
100 Client:Somsung
Config:EUT / AC Adapter
Mode:DTS_RSE_ox_28_2462_SU_A
98 Tested by: 11281
80
5 78
o
C
o
> 66
2 Avg Limit (dBuU/m)
~
>
2 56
o
40 4 ¥ g """"""""""""""""""""""""
g fol
36
20
1 18 18
Frequency (GHz)
Range (6Hz) REU/UB Ref/Attn  Dat/Avg flode Sueep Pts  foupe/flode Position Range (6Hz) REW/UB Ref/fttn  Det/Avg Mods Secep Pis Fwps/fode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

11 CHANNEL DATA

Trace Markers

Weter Conected

Varker Freguency Ry ot 3117_oo168717 3GHz_HPLCB] oC Cor (68) fims Avg Limit @Buvim) Vargn Peak Limit @Buvim) Margn A Heigh polarty
491918 0.84 P 4 28 0 4 - 5 7 377 360 250 H
*7.39434 4.41 P! 5.} -22. 0 1 7 -36.4¢ -360 250 H
9.72511 34 P! 7. -19. 0 4 7 -32. -360 250 H
49295 29 P 4. 28 0 9 7 37 360 150 v
+7.38965 o1 P 5. 22 0 1 7 35 -360 150 v
6 9.74011 53 P! 7. -19.3 0 3 7 -33. -360 150 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency R’:;é?nr Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Crfe':ﬁ(ned Avg Limit Margin Peak Limit Margin Azimuth Height Polarit
(GHz) mb)g - - (dswm?) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Y
*4.92052 40.32 PK-U 34.2 -28.8 0 45.72 - - 74 -28.28 0 100 H
*7.38745 355 PK-U 35.8 -22.7 0 48.6 - - 74 -25.4 0 100 H
9.7331 3179 PK-U 37.2 -19.3 0 49.69 - - 74 -24.31 0 100 H
*4.92534 39.92 PK-U 34.2 -28.8 0 45.32 - - 74 -28.68 0 100 \
*7.39771 34.88 PK-U 35.8 -22.7 0 47.98 - - 74 -26.02 0 100 \
9.74925 32.58 PK-U 37.2 -19.3 0 50.48 - - 74 -23.52 0 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789467590-E4V3
FCC ID: ASLSMF707B

DATE: JUN 15, 2020

26T RU mode (MIMO / Low: 4, Mid: 8, High: 8)

1 CHANNEL HORIZONTAL

118UL SUWON Lab Chamber 3 20208 May 29 B0:01:32
Rodioted Emissions 3-Meters
Project Number:4789467590
168 Client:Somsung
Config:EUT / AC Adapter
. Mode:DTS_RSE_ax_28_2412_26T_RU4_A
8 Tested by: 11281
80
o
T 78
S
N
c
2 608
. Avg Limit (dBulU/m>
€
3 50
@ . i
— P e
4B b “ T
Aok Yo A
e A
36
208
1 18 18
Frequency (GHz)
Range (6Hz) REI/UBH Raf/Attn  Dat/Avg flode Sucep Pts  foups/fiode FPosition Range (6Hz) REW/UB Ref/fttn  Det/Avg fiods Sucep Pls  fomps/ode Position
153 H(-6d8) /38K 112/15  PEAK/LogPur—Video  Auto 6000 MAXH 8-360cegs 150 | 3:3-18 INC-6cB)/30k  87/8 PERK/LogPur—Uides  futo AW B-38degs 250 cn
118UL SUWON Lab Chamber 3 2028 May 29 B80:01:32
Radioted Emissions 3-Meters
Project Number:4789467590
188 Client:Somsung
Config:EUT / AC Adapter
Mode :DTS_RSE_ax_28_2412_26T_RU4_A
e Tested by: 11281
80
& 78
n
C
o
= 608
e Avg Limit (dBuU/m)
~
S
2 56
K
ap 3
B 4
s S
38
20
1 19 18
Frequency (GHz)
Range (GH2) RE/UBH Ref/fttn  Dat/Avg flode Sucep Pts  foups/liode  FPosition Range (6H2) REW/UB Ref/fitn  Det/Avg fiode Sucep Pis  fompo/ode  Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

1 CHANNEL DATA

Trace Markers

Weter Conected

Warker Freguency peadng ot a117_ootsaray a6Hz_HP(de] oC Corr (48) ) Avg it (dBuvim) Margin Peak Limit (@Bavim) Margn A Heigh Polarty
* 4.82449 29. P 34. -28. 0 35. 7 -38.04 -360 49 H
7.23683 5. P 35. -23. 0 7 -36.57 -360 49 H
9.64823 2 P! 7. -19. 0 7 -33. -360 [ 149 H
* 4.82449 9. P! 4., 28, 0 7 -38. -360 50 Vv
7.23683 4.82 P 5. -23. 0 2 7 -37. -360 150 \
9.64823 3.07 P 7. -19. 0 67 7 -33. -360 250 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height .
(GHz) R(:;sl\?)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) (g;idvlln"g‘) (dBuV/m) (d8) (dBuV/m) (d8) (Degs) (cm) Polarity
* 483043 40.13 PK2 34.2 -28.2 0 46.13 - - 74 -27.87 0 100 H
7.2343 36.3 PK2 35.8 -23.7 0 48.4 - - 74 -25.6 0 100 H
9.65558 33.06 PK2 37.1 -19.5 0 50.66 - - 74 -23.34 0 100 H
*4.8231 39.83 PK2 34.2 -28.1 0 45.93 - - 74 -28.07 0 100 v
7.237 36.51 PK2 35.8 -23.7 0 48.61 - - 74 -25.39 0 100 v
9.64409 33.25 PK2 37.1 -19.5 0 50.85 - - 74 -23.15 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789467590-E4V3
FCC ID: ASLSMF707B

DATE: JUN 15, 2020

6 CHANNEL HORIZONTAL

11QUL SUWON Lab Chomber 3 2028 May 29 B1:44:87
Radioted Emissions 3-Meters
Project Number:4789467590
188 Client:Somsung
Config:EUT / AC Adapter
Mode: DTS RSE_ax_28_2437 26T RUS_A
E| Tested by: 11281
8@
©
T 70
a
N
c
£ 68
- Avg Limit (dBuU/m)
=
3 sB
w
T ,JW
- 40 Al PP . D Ty
e 1 " Ly A
N RPN L
3@
20
1 19 18
Frequency (GHz)
Fange (6Hz) REU/BY Ref/Attn  Det/fvg flods Sueop Pts Fups/fiode Position Fonge (62 REU/EN Ref/Atn  Det/Avg ods Sueep Pls  Foups/lode Fosilion
1:1-3 IM(-6d8)/30k  112/15  PEAK/LogPur-Video 1B9nsec(Auto) 660 MAXH 8-30degs 158 | 3:3-18 INC-68)/38  87/8 PERKLogPur-Video  1.dsec(iuto) 16k MAXH B-360degs 149 cn
118UL SUWON Lab Chomber 3 2028 May 29 B1:44:87
Radioted Emissions 3-Meters
Project Number:4789467590
1668 Client:Somsung
Config:EUT / AC Adapter
Mode :DTS_RSE_ax_28_2437 26T RUS_A
9a Tested by: 11281
80
i 70
5
(9
]
- 66
E Avg Limit (dBuU/m)
>
2 56
o
40 g
2 a
(G
3@
20
1 18 18
Fregquency (GHz)
Range (GHz) REU/BY Ref/Atin  Det/fvg flods Sueep Pts Foups/fode Fusition Fonge (6Hz) EE] Ref/Altn  Det/fvg ods Sueep Pls  Foups/lode Fosilion

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

Page 62 of 66

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 Korea, Ltd.




REPORT NO: 4789467590-E4V3 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

6 CHANNEL DATA
Trace Markers

Weter Conected

Warker Fregquency Readng ot a117_ootsaray a6Hz_HP(de] oC Corr (48) Feaing Avg it (dBuvim) Margin Peak Limit (@Bavim) Margin heimn Heiant Polarty
*4.87418 0.67 P 34. -28. 0 36.17 - - 7 -37.83 -360 250 H
*7.31183 4.47 P 35. -23. 0 36.97 - - 7 -37.03 -360 250 H
9.74855 2.66 P! 7. -19. 0 40.56 7 -33.44 -360 149 H
*4.87418 29.9 P! 4., 28, 0 5.4 7 -38.6 -360 250 Vv
*7.31183 24.39 P 5. -23.3 0 36.89 7 -37.11 -360 150 \
9.74855 22.96 P 7. -19.3 0 40.86 7 -33.14 -360 150 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height .
(GHz) R(:;sl\?)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) (g;idvlln"g‘) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm) Polarity
* 487958 40.08 PK2 34.2 -28.7 0 45.58 - - 74 -28.42 0 100 H
*7.31394 36.16 PK2 35.8 233 0 48.66 - - 74 -25.34 0 100 H
9.75258 32.77 PK2 37.2 -19.3 0 50.67 - - 74 -23.33 0 100 H
*4.87121 40.24 PK2 34.2 -28.6 0 45.84 - - 74 -28.16 0 100 v
*7.31521 36.38 PK2 35.8 233 0 48.88 - - 74 -25.12 0 100 v
0.74793 32.96 PK2 37.2 -19.3 0 50.86 - - 74 -23.14 0 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789467590-E4V3
FCC ID: ASLSMF707B

DATE: JUN 15, 2020

11 CHANNEL HORIZONTAL

11QUL SUWON Lab Chomber 3 2028 May 29 B2:14:83
Radioted Emissions 3-Meters
Project Number:4789467590
188 Client:Somsung
Config:EUT / AC Adapter
Mode:DTS_RSE_ax_28_2462_26T RUS_A
E| Tested by: 11281
8@
©
T 70
a
N
c
£ 68
- Avg Limit (dBuU/m)
&
= ‘\
w
s sk
T ok bbb MWM iy
| Lol Y,
“ k o
3@
20
1 19 18
Frequency (GHz)
Fange (6Hz) REU/BY Ref/Attn  Det/fvg flods Sueop Pts Fups/fiode Position Fonge (62 REU/EN Ref/Atn  Det/Avg ods Sueep Pls  Foups/lode Fosilion
1:1-3 IM(-648)/38k  112/15  PEAK/LogPur-Video  Autc 6o hH 8-30degs 158 | 3:3-18 INC-68)/38  87/8 PEAKLogPur-Video  Ruto 16 M §-366degs 256 cn
118UL SUWON Lab Chomber 3 2028 May 29 B2:14:83
Radioted Emissions 3-Meters
Project Number:4789467590
1668 Client:Somsung
Config:EUT / AC Adapter
Mode: DTS RSE_ax_28_2462_ 26T RUS_A
9a Tested by: 11281
80
5 79
5
C
i)
- 66
- Avg Limit (dBuU/m)
~
>
2 56
o
L - « g
o ©
3@
20
1 18 18
Fregquency (GHz)
Range (GHz) REU/BY Ref/Atin  Det/fvg flods Sueep Pts Foups/fode Fusition Fonge (6Hz) EE] Ref/Altn  Det/fvg ods Sueep Pls  Foups/lode Fosilion

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

Trace Markers

Weter Conected

Marker "fg‘:fzq” Rme;(“i%g Det 3117_00168717 3GHz_HP[dE] DC Corr (d8) g;:?/-/nmg) Avg Limit (dBuV/m) M(:'B‘v"‘" Peak Limit (dBuVim) M(:'Bg"" A[é‘;“s"" H(i‘rg)"‘ Polarity
+4.92481 3034 P 4 28, 0 35.74 - - 7 -38.26 360 250 H
*7.38684 24.39 P! 5.} -22. 0 37.49 7 -36.51 -360 150 H
9.84887 223 P! 7. -19. 0 40.2 7 -33.8 -360 250 H
+4.92481 3138 P 4. 28, 0 36.78 7 37.22 360 150 v
+7.38684 24.02 P 5. 22 0 37.12 7 -36.88 360 250 v
6 9.84887 21.73 P! 7. -19.5 0 39.63 7 -34.37 -360 250 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Frequency R’:;é?nr Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) (.;)enaé;c‘:\ed Avg Limit Margin Peak Limit Margin Azimuth Height Polarit
(GHz) mb)g B = (dauwﬂ) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Y
*4.92342 41.35 PK2 34.2 -28.8 0 46.75 - - 74 -27.25 0 100 H
*7.39493 35.48 PK2 35.8 -22.7 0 48.58 - - 74 -25.42 0 100 H
9.85022 32.54 PK2 374 -19.5 0 50.44 - - 74 -23.56 0 100 H
*4.92997 40.63 PK2 34.2 -28.8 0 46.03 - - 74 -27.97 0 100 \
*7.39465 35.34 PK2 35.8 -22.7 0 48.44 - - 74 -25.56 0 100 \
9.84993 31.84 PK2 374 -19.5 0 49.74 - - 74 -24.26 0 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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11.2. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz

Please refer to the FCC Report DTS 802.11b_g_n WLAN(Report No.: 4789467590-E3)

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

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

WORST EMISSIONS

Please refer to the FCC Report DTS 802.11b_g n WLAN(Report No.: 4789467590-E3)

END OF REPORT
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