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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,
UWB, WPT and NFC

MODEL NUMBER: SM-N985F/DS, SM-N985F

SERIAL NUMBER: 43d9e5cc711e7ece, 41a26381d91f7ece (CONDUCTED, Original)

R3CN40FXTJZ, R3CN40CD5BN, R3CN40CD4FP
(RADIATED, Original);
R38N406WLZB (Spot-Check);

DATE TESTED: MAY 04, 2020 — JUN 19, 2020(Original);
JUN 01, 2020 — JUN 26, 2020(Spot-Check);

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

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:
/l
Junwhan Lee Hyunsik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1 INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMN986B 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

The FCC ID: ABLSMN985F shares the same enclosure and circuit board as FCC ID:
A3LSMN986B. 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 FCC ID:
A3LSMN986B remains representative of FCC ID: ASLSMN985F. The test data of FCC ID:
A3LSMN986B 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-N986B/DS Results SM-N985F/DS Results Deviation Remark
FCCID : A3LSMN986B FCCID : ASLSMN985F
Band Edge 802.11b 2462 ANT2 2462 MHz 54 dBuv/m 45.87 dBuvV/m 43.48 dBuv/m -2.39dB
RSE 802.11b 2462 ALL 7386 MHz 54 dBuv/m 42.18 dBuvV/m 43.34 dBuv/m 1.16dB
Band Edge 802.11g 2412 ALL 2412 MHz 54 dBuv/m 49.50 dBuV/m 49.97 dBuv/m 0.47 dB
DTS WLAN RSE 802.11g 2462 ALL 9848 MHz 54 dBuv/m 48.68 dBuv/m 48.53 dBuv/m -0.15dB Noise floor
(2.4GHz) Band Edge 802.11n HT20 2462 ALL 2462 MHz 54 dBuv/m 51.43 dBuV/m 49.73 dBuv/m -1.70dB -
RSE 802.11n HT20 2417 ALL 9668 MHz 54 dBuv/m 48.38 dBuv/m 48.89 dBuvV/m 0.51dB Noise floor
RSE 80211 axzi‘,sz(:kzjm ANT2 4924 MHz 54 dBuv/m 35.22 dBuV/m 35.22 dBuV/m 0.00dB

Comparison of two models, upper deviation is within 3 dB range and all test results are under
FCC Technical Limits.
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FCC ID: ASLSMN985F

DATE: JUL 08, 2020

1.4.

REFERENCE DETAIL

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

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number Re-used
PCE A3LSMNogeB | Onginal 4789468331 E2 Test 4789497455-E2 All

Grant Report

4789468331-E3 Test 4789497455-E3 All
Original (802.11b/g/n/ax) Report (802.11b/g/n/ax)

DTS ASLSMN986B Grant | 4780468331-E4 | Test | 4789497455-E4 Al

Bluetooth LE Report Bluetooth LE

Original 4789468331-E5 Test 4789497455-E5

DSS A3LSMN9868 Grant (Bluetooth) Report (Bluetooth) Al
Original 4789468331-E6 Test 4789497455-E6

NIl A3LSMN986B Grant (802.11a/n/aclax) Report (802.11a/n/aclax) Al
Original 4789468331-E7 Test 4789497455-E7

DXX A3LSMN986B Grant (NFC) Report (NFQ) All
Original 4789468331-E8 Test 4789497455-E8

DCD A3LSMN986B Grant (WPT) Report (WPT) All

For this application the data reuse is summarized below for each equipment class:

Equipment

Reference FCC

Application

Class ID (Parent) Type Test Item Data Re-used
PCE A3LSMN986B Oé'?;gf" WWAN All except SAR (full test), HAC (full test)
BLE Al
Original
DTS A3LSMN986B Gant | WLAN All except SAR (full test), HAC (full test)
WLAN 802.11ax | All except HAC (full test)
DSS A3LSMN986B Oé'f’a'l?]‘t"" BT All except SAR (full test)
Original WLAN All except SAR (full test), HAC (full test)
NII A3LSMNO86B Gf’am
WLAN 802.11ax | All except HAC (full test)
Original
DXX A3LSMN986B Gt | NFC Al
DCD A3LSMN986B Oé'f’a'l?]‘t"" WPT All except RF exposure

Page 7 of 250

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: 4789497455-E3V2
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DATE: JUL 08, 2020

2. TEST METHODOLOGY

FCC CFR 47 Part 2.
FCC CFR 47 Part 15.

ANSI C63.10-2013.

ourwWNE

KDB 558074 D01 DTS Meas Guidance v05r02.
KDB 662911 D01 Multiple Transmitter Output v02r01

KDB 484596 D01 Referencing Test Data vO1

3. FACILITIES AND ACCREDITATION

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

test results sections.

218 Maeyeong-ro

]

Chamber 1

X] Chamber 2

[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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4. 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 5.49dB

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.

Page 9 of 250

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: 4789497455-

FCC ID: ASLSMN985F

E3V2

DATE: JUL 08, 2020

5. EQUIPMENT UNDER TEST

5.1.

EUT DESCRIPTION

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

This report covers the Samsung models SM-N986B/DS and SM-N986B.
These models are identical in hardware except SM-N986B has single SIM tray.
With some pre-scan, model SM-N986B/DS was set for final test.

WiFi operating mode

Frequency rage Mode ANT 1 ANT 2
802.11b SISO TX/RX TX/RX
802.11b MIMO TX/RX TX/RX
802.11g SISO TX/RX TX/RX

2 AGHz 802.11g MIMO TX/RX TX/RX
(2412 MHz ~ 2472 MHz) | 802.11n(HT20) SISO TX/RX TX/RX
802.11n(HT20) MIMO TX/RX TX/RX
802.11ax(HE20) SISO TX/RX TX/RX
802.11ax(HE20) MIMO TX/RX TX/RX
Simultaneous TX Condition
Simultaneous Tx Condition - RSDB
5GHz 2.4GHz
Mode # of TX WLAN WLAN gzi
ANT1 ANT2 ANT1 ANT2
2 6] - o) - -
2.4GHz + 5GHz 2 - o o - O

RSDB only 2 e} - - e} 0
2 - o) - o) -
3 o) o) o) - -

2.4GHz + 5GHz 3 o o - o -
RSDB & MIMO 3 0 i o o .
3 - ) ) ) -

2.4GHz + 5GHz
RSDB MIMO 4 © © © © ©
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Non-RSDB

5GHz MIMO
RSDB & Bluetooth 3 © 0 0 0

Note. Please refer to the test report(4789468331-E6) section 11.9. “Spurious Emissions for
Simultaneous Transmission”

802.11ax RU allocations

RU offset : 0 1 2 3 b=ged 5 6 7 8
7
RU offset : 37 38 39 40
6 Edge

RU offset : 53 54

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
106T >3
54
242T | SU Note 1 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

SISO and the SU mode with highest output power in MIMO.
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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 SISO 20.68 20.37 116.95 108.89
802.11g SISO 17.44 17.18 55.46 52.24
802.11g MIMO 18.57 71.94
2412 - 2472 802.11n(HT20) SISO 17.48 17.18 55.98 52.24
802.11n(HT20) MIMO 18.33 68.08
802.11ax(HE20) SISO 15.51 15.44 35.56 34.99
802.11ax(HE20) MIMO 15.88 38.73

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antennas, with Antenna 1’s maximum gain of -5.12 dBi and
Antenna 2’s maximum gain of -5.06 dBi

“WiFi 1 INTENNA” and “WiFi 2 INTENNA” as indicated in antenna specification are written as
ANT 1 and ANT 2 in this report.

5.4. TESTED CHANNELS LIST

Ch. Frequency 11b 11g 11g 11n(HT20) 11n(HT20) | 1lax(HE20) | 1lax(HE20)
[MHz] [SISO] [SISO] [MIMO] [SISO] [MIMO] [SISO] [MIMO]
2412 0] O 0] o 0] @) (0]
2417 - O 0] o 0] @) (0]
6 2437 @] O 0] @] 0] @) (0]
10 2 457 - O - @] 0] - -
11 2 462 @] O 0] @] 0] @) (0]
12 2 467 @) (0] O o O ] O
13 2472 @) (0] O o O ] O
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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.

For SISO (ANT 1), the fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z it was determined that X orientation was worst-case orientation;
therefore, all final radiated testing was performed with the EUT in X orientation.

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

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

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

802.11g mode: 6 Mbps 2TX

802.11n HT20 mode: MCSO0 2TX

802.11ax HE20 mode: MCSO0 1TX

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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DATE: JUL 08, 2020

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

Spurious Emission

SISO Target[dBm] MIMO Target[dBm]
ch. Freq. 802.11b 802.11g B?fT';;” Sggbl(ls?) ch. Freq. 802.11g BE‘ZT';E" ﬁgi&?&‘)
1 2412 20 16 15 14 1 2412 17 17 14
2 2417 17 17 15 2 2417 18 18 15
3 2422 3 2422
4 2427 4 2427
5 2432 5 2432
6 2437 0 15 6 2437 8 8 15
7 2442 7 2442
8 2447 8 2447
9 2452 9 2452
10 2457 17 17 10 2457 18
11 2462 20 16 15 15 11 2462 18 17 15
12 2467 9 9 9 9 12 2467 12 12 12
13 2472 4 4 13 2472 7 7 7
Band-Edge
Band-Edge & Spurious Emission

Notel: Radiated Band-edge was tested in both SISO and MIMO mode.
Note2: Target power of 802.11ax(SU mode) is lower than 802.11n HT20 mode by 2 dB for SISO and 3 dB for MIMO.
So radiated spuirious emissions test of 802.11ax(SU mode) was covered by 802.11n HT20.

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

SISO ANT1 Worst RU offset[dBm] SISO ANT2 Worst RU offset[dBm] MIMO Worst RU offset[dBm]
RU Test RU Test RU Test
Mode Ch. | Freq. | Tone offset G Ch. | Freq. Tone offset S Ch. | Freq. Tone - G
0 0 0
1 2412 4 1 2412 4 1 2412 4 o
8 o 8 o 8
0 0 o 0 (e}
802.11ax 6 2437 26T 4 6 2437 26T 4 6 2437 26T 4
RU mode
8 o 8 8
0 0 0
11 2462 4 11 2462 4 o 11 2462 4
8 o 8 8 o

Note3. The target power of 12 and 13 channel is lower than 11 channel in 802.11ax (HE20(RU) mode, So radiated
emissions test of 12 and 13 channel was excluded.
Note4. In 802.11ax HE20(RU) mode, the test case according to RU offset was selected from the offset with worst

average power.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA800 R37N39301T8SE3 N/A

Data Cable SAMSUNG EP-DG980 N/A N/A

/O CABLE
170 Cable List
Cable No. Port # of identical Connector Cable Cable Remarks
ports Type Type Length(m)

1 DC Power 1 C Type Shielded 1.Tm 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

SEEREETEE
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6. MEASUREMENT METHOD

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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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 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 Agilent/HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-20
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-20
Average Power Sensor Agilent/HP u2000 MY54270007 08-09-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7004-10 2 08-06-20
Attenuator PASTERNACK PE7087-10 A009 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 HFH2-722 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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8. SUMMARY TABLE

FCC I_Dart Test Description Test Limit Test Condition | Test Result

Section
15.247 (a)(2) [Occupied Band width (6dB) > 500kHz Pass
2.1051 Band Edge / Conducted Spurious
’ . -30dB P
15.247 (d) |Emission ¢ ass
Conducted
15.247 TX conducted output power < 30dBm Pass
(b)(3)

15.247 (e) |PSD < 8dBm Pass
15.207 (a) AC.Po_wer Line conducted Section 10 Power Line Pass
emissions conducted

15.205, . . o .
15209 Radiated Spurious Emission < 54dBuV/m Radiated Pass
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

. . Duty Cycle | Duty Cycle Duty Cycle T

Mode O?r:;?e P[%'gd yX ¢ yX ¢ Cor):ec)t/ion Minimum

[Linear] [%6] Factor[dB] VBWI[kHZz]
802.11b 16.800 16.890 0.99 99.47 0.00 0.06
802.11g 2.791 2.892 0.97 96.51 0.15 0.36
802.11n(HT20) 2.595 2.696 0.96 96.25 0.17 0.39
802.11ax(HE20) SISO SU 1.996 2.096 0.95 95.23 0.21 0.50
802.11ax(HE20) MIMO SU 1.034 1.134 0.91 91.18 0.40 0.97
802.11ax(HE20) SISO 26T 4,901 4.945 0.99 99.11 0.00 0.20
802.11ax(HE20) MIMO 26T 5.224 5.325 0.98 98.10 0.00 0.19
802.11ax(HE20) SISO 52T 5.214 5.316 0.98 98.08 0.00 0.19
802.11ax(HE20) MIMO 52T 2.650 2.751 0.96 96.33 0.16 0.38
802.11ax(HE20) SISO 106T 2.490 2.591 0.96 96.10 0.17 0.40
802.11ax(HE20) MIMO 106T 1.284 1.385 0.93 92.71 0.33 0.78
802.11ax(HE20) SISO 242T 1.122 1.222 0.92 91.82 0.37 0.89
802.11ax(HE20) MIMO 242T 0.601 0.701 0.86 85.66 0.67 0.60

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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802.11b

Keysight Spectrum Anslyzer - Swept S&
RL z

#Avg Type:RMS

PNO: Fast ——  Trig: RF Burst
IFGain:Low Atten: 40 dB
AMkr3 16.89 ms)

Ref 30.00 dBm -0.20 dB}

Center 2.437000000 GHz

#VBW 50 MHz

FUNCTION

802.11g

Keysight Spectrum Analyzer - Swept SA

AL :
#Avg Type: RMS
PNO: Fast ——  Trig: RF Burst
IFGain:Low Atten: 40 dB
AMkr3 2.89

A5

1.5

#VBW 50 MHz

FUNCTION

STATUS

BN Keysight Spactrum Anslyzer - Swept SA
RL

PNO: Fast -
IFGain:Low

Ref 30.00 dBm

Center 2.437000000 GHz
#VBW 50 MHz

802.11n HT20

Trig: RF Burst
Aten: 40 dB

#Avg Type: RMS

Sweep 10.00 ms (20001 pts)

MKR MODE TRC SCL

X Y FUNCTION -

N [1[t] 2696ms/  929dBm| | 0000 00000 |

SEIARAREI b —— |

3 (A 2.696 ms | (A -1.87 dB'

4 . - o - - v ]
e

FUNCTION IDTH FUNCTION VALUE

STATUS,
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802.11ax HEZO(SISO SU)

802.11ax HEZO(MIMO SU)

B Keroht Spectram Anslyeer - Swept S8
AL ;

#Avg Type: RMS
Trig: RF Burst

PHO: Fast —+—
ow Atten: 40 dB.

IEGai

Ref 30.00 dBm

Center 2.437000000 GHz
#VBW 50 MHz

AMkKr3 2.096 ms)
06 dB;

B Veyioht Spectrum Anahzer - Swept SA

Ref 30.00 dBm

ICenter 2.437000000 GHz

Mug Type: RMS
st~ Trig: RFBurst
ow Atten: 40 dB

AMkr3 1.134 ms]
0.11 dB]

#VBW 50 MHz

802.11ax HE20(SISO 26T)

B Keroht Spectram Anslyeer - Swept S8
AL ;

#Avg Type: RMS
¢ — Trig:RF Burst
Atten: 40 dB

PHO: Fast
IFGain:Low

Ref 30.00 dBm

Center 2.437000000 GHz

Res BW 8 MHz #VBW 50 MHz

AMkr3 4. 945 ms}
8 dB)

Ref 30.00 dBm

ICenter 2.437000000 GHz
Res BW 8 MHz

Mug Type: RMS
st —— Trig: RF Burst
Atten: 40 dB

AMKr3 5. u25 ms}

0 dB|

#VBW 50 MHz

802.11ax HE20(MIMO 52)

#Avg Type: RMS
st -»- Trig: RF Burst
Atten: 40 dB.

BN Keysight Spectrum Anslyzer - Swept 54
AL

#Avg Type: RMS
PNO: Fast —»—  1rig: RF Burst
IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.437000000 GHz

Res BW 8 MHz #VBW 50 MHz

Ref 30.00 dBm

Center 2.437000000 GHz

#VBW 50 MHz

Sweep 10.00 ms (20001 pts)

Page 22 of 250

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: 4789497455-E3V2
FCC ID: ASLSMN985F

DATE: JUL 08, 2020

802.11ax H

802.11ax H

B Keroht Spectram Anslyeer - Swept S8
AL ;

PHO Fost —— Trig: RF Burst
IFGain:Low Atten: 40 dB

0 dB/di Ref 30.00 dBm

Center 2.437000000 GHz
#VBW 50 MHz

E20(SISO 106T)

#Avg Type: RMS

E20(MIMO 106T)

..‘b.l\ug Type: RMS

PHO: Fast —  Trig: RF Burst

IFGain:Low Atten: 40 dB Of

AMkr3 1.385 ms)
-0.09 dB]

AMkr3 2.591 ms)
0.30 dB]

ICenter 2.437000000 GHz
#VBW 50 MHz

TATUS

Msa STATUS

802.11ax H

242T)

E20(SISO

B Keroht Spectram Anslyeer - Swept S8
AL ;

PHO Fost —— Trig: RF Burst
IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.437000000 GHz

Res BW 8 MHz #VBW 50 MHz

#Avg Type: RMS

802.11ax HE20(MIMO 242T)

* #Avg Type: RMS
st —— Trig: RF Burst
o Atten: 40 dB
ms|

AMKr3 701.4 psi
dB]

AMkr3 1.222
0.24 1.37 dB]

Ref 30.00 dBm

Center 2.437000000 GHz

Res BW 8 MHz #VBW 50 MHz

KR MODE

“ 1 11.87 dBm
Al A] 1 -4.57 dB
:

1
2
3
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9.2. 6dB BANDWIDTH

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

9.2.1. 802.11b MODE IN THE 2.4 GHz BAND

channal Frequency 6 dB Bandwidth [MHz] ——
Rl ANT 1 ANT 2 [MHz]
2412 8.036 7.559
2 437 7.063 8.036
11 2 462 7,511 7.555
i 2 467 7.057 8.003 0.5
i 2472 7.059 7.551
Worst 7.057 7.551

9.2.2.802.11g MODE IN THE 2.4 GHz BAND

channel Frequency 6 dB Bandwidth [MHz] Minimum Limit
[MHZ] ANT 1 ANT 2 [MHZ]
2412 16.34 16.32
2 417 16.38 16.43
2 437 16.37 16.35
10 2 457 16.40 16.34
11 2 462 16.36 16.31 0.5
12 2 467 16.35 16.44
13 2 472 16.34 16.32
Worst 16.34 16.31
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9.2.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

Channel Frequency 6 dB Bandwidth [MHZ] Minimum Limit
[MRz] ANT 1 ANT 2 [MRz]
1 2412 17.40 17.55
2417 17.58 17.57
2437 17.59 17.58
10 2 457 17.60 17.54
11 2 462 17.57 17.56 0.5
12 2467 17.58 17.25
13 2472 17.56 17.55
Worst 17.40 17.25

9.2.4.802.11ax HE20(26T) MODE IN THE 2.4 GHz BAND

Channel AR NS Tones RU offset © dB Bandwidh [Hz] DA 0 L
[MHZ] ANT 1 ANT 2 [MHz]
1 2412 2.071 2.075
6 2437 2.052 2.063
11 2462 26T 0 2.063 2.061
12 2467 2.073 2.068 05
13 2472 2.056 2.065
Worst 2.052 2.061

Note. 11ax mode was tested at the RU allocation with lowest tones(lowest bandwidth) number
for each bandwidth.
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9.2.5.6 dB BANDWIDTH TEST PLOTS

DTS 2.4 GHz IEEE 802.11b mode

ANT 1

ANT 2

1 Channel

1 Channel

Keyssght Specirum Anslyze - Occupied W
AL RE g0 REEC

| c-mrrnq 2.412000000 GHz
. Trig:F

AvgiHold: 1001100

=m[r]
07:54:26 PHMay 14,2020
Radio Std: None

Keysght Specirum Analyze: - Occupied BW
AL F

| Center Freg uummﬁn

e Trig: Free AvglHold: 100100

=
090144 BH M3y 14, 2000
Radio Std: Nane

Keyssght Specirum Anslyze - Occupied W
AL RE g0 REEC

| c-mrrnq 2.437000000 GHz
. Trig:F

07:54:45 PHMay 14, 2020
Radio Std: None

Keysght Specirum Analyze: - Occupied BW
AL F

| Center Freq: 2437000000 GHz

HFGalnLow sAnm " aa Radio Device: BTS. HFGalnLow satten: 30 uB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.412 GHz Span 30 MHz Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 26.7 dBm Occupied Bandwidth Total Power 26.7 dBm

12.596 MHz 12.610 MHz

Transmit Freq Error 102.43 kHz OBW Power 99.00 % Transmit Freq Error 115.29 kHz OBW Power 99.00 %

x dB Bandwidth 8.036 MHz x dB -6.00 dB x dB Bandwidth 7.559 MHz xdB -6.00 dB
usc stanss wsa sTatus

P =)

090256 PH M3y 13, 2000
Radio Std: Nane

Keyssght Specirum Anslyze - Occupied W
AL RE g0 REEC

| c-mrrnq 2.462000000 GHz.
. Trig:F

07:54:56 PHMa 14, 2020
Radio Std: None

Keysght Specirum Analyze: - Occupied BW
AL F

| Center Freq: 2462000000 GHz

AvglHold: 100/100 e Trig: Free AvglHeld: 100100
HFGalnLow sAnm " aa Radio Device: BTS. HFGalnLow satten: 30 uB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.437 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 27.0 dBm Occupied Bandwidth Total Power 26.9 dBm

12.535 MHz 12.683 MHz

Transmit Freq Error -2.995 kHz OBW Power 99.00 % Transmit Freq Error -41.298 kHz OBW Power 99.00 %

x dB Bandwidth 7.063 MHz x dB -6.00 dB x dB Bandwidth 8.036 MHz xdB -6.00 dB
usc stanss wsa sTatus

P =)

090211 PH M3y 13, 2020
Radio Std: Nane

sTanus

sTATUS

. AvglHold: 100/100 e Trig:Free AvglHeld: 100100
HFGalnLow Tanisoah Radio Device: 8TS HFGalnLow a0 a8 Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.462 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 26.7 dBm Occupied Bandwidth Total Power 26.9 dBm

12.370 MHz 12.850 MHz
Transmit Freq Error -7.371 kHz OBW Power 99.00 % Transmit Freq Error 87.488 kHz OBW Power 99.00 %
x dB Bandwidth 7.511 MHz x dB -6.00 dB x dB Bandwidth 7.555 MHz xdB -6.00 dB
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ANT 1

ANT 2

12 Channel

Keyssght Specirum Anslyze - Occupied W
AL RE g0

12 Channel

] Center Freq: 2.467000000 GH:

z

=
07:55:12 PHMay 14,2020
Radio Std: None

Keysght Specirum Analyze: - Occupied BW
AL F

" Center Freq: 2.467000000 GHz
R

=
090229 PH M3y 13, 2000
Radio Std: Nane

s Trig FreeR AvglHold: 1001100 s Trig: Free Run AvglHold: 1001100
HFGalnLow sAtten: 30 B Radio Device: 8TS HFGalnLow satten: 30 4B Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
og Log
Center 2.467 GHz Span 30 MHz Center 2.467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 18.7 dBm Occupied Bandwidth Total Power 19.4 dBm
10.664 MHz 10.480 MHz
Transmit Freq Error -13.510 kHz OBW Power 99.00 % Transmit Freq Error -12.102 kHz OBW Power 99.00 %
x dB Bandwidth 7.057 MHz x dB -6.00 dB x dB Bandwidth 8.003 MHz x dB -6.00 dB
usc sTarus wsc sTarus
eyeight Specsram hmslyzes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F v 1 ALIGN 01:29:56 PHMay 25, 2020 RL \F 5 I E N [ 01:31:49 PH May 25, 2020
] Center Freq: 2.472000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio $td: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun AvalHeld: 1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.472 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 14.0 dBm Occupied Bandwidth Total Power 13.5dBm
10.371 MHz 10.369 MHz
Transmit Freq Error -52.266 kHz OBW Power 99.00 % Transmit Freq Error -03.009 kHz OBW Power 99.00 %
x dB Bandwidth 7.059 MHz x dB -6.00 dB x dB Bandwidth 7.551 MHz x dB -6.00 dB
usc sTarus wsc sTarus
eyeightSpecsram hmslyes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F v T AllGh 1 PHMay 14,2020 AL F S aC | 5 v A 08:04:16 PM May 14, 2020
] Center Freq: 2.412000000 GHz Radi one | Center Freq: 2.412000000 GHz Radio $td: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun Avg|Hold: 1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
Center 2.412 GHz Span 30 MHz Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 21.7 dBm
16.467 MHz 16.458 MHz
Transmit Freq Error 12.924 kHz OBW Power 99.00 % Transmit Freq Error 15.447 kHz OBW Power 99.00 %
x dB Bandwidth 16.34 MHz x dB -6.00 dB x dB Bandwidth 16.32 MHz x dB -6.00 dB

status

sTaTus.
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FORM ID: FCC_15C(04)




REPORT NO: 4789497455-E3V2 DATE: JUL 08, 2020
FCC ID: ASLSMN985F

eyt Speciram bl - Dccupied DV =) VeyoghtSpecirm Anshyees - Occupied W r= )
L & 9a Ense D LIGH Al 07:56:13 PHMay 14, 2020 R F SENSETN o 08,04:25 M May 14,2020
‘ ‘Center Freq: 2.417000000 GHz Radio Std: None | Center Freq: 2.417000000 GHz Radio Std: None
s Trig: Free Ru AvglHold: 100/100 s~ Trig: Free Run AvglHeld: 100100
HFGalnLow sAtten: 30 B Radio Device: 8TS #FGainLow sAnen: 30 6B Radio Device: BTS
10 dBidiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.417 GHz Span 30 MHz Center 2417 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 23.4 dBm Occupied Bandwidth Total Power 23.1dBm
16.489 MHz 16.475 MHz
Transmit Freq Error -3.485 kHz OBW Power 99.00 % Transmit Freq Error -14.138 kHz OBW Power 99.00 %
x dB Bandwidth 16.38 MHz x dB -6.00 dB x dB Bandwidth 16.43 MHz x dB -6.00 dB
usc sTarus wsa sTarus
eyeightSpecsram hmslyes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F RREC NSEINT T AllGh 07:56:26 Phbay 14, 2020 AL F S aC_|_COR 1 5 v GN Al 08:04:39 PM May 14, 2020
] Center Freq: 2.437000000 GHz Radio Std: None | Center Freq: 2.437000000 GHz Radio $td: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun AvalHeld: 1001100
HFGaindow #Arten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 4B Radio Device: BTS
10 dBidiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
{
!
Center 2.437 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 22.9 dBm Occupied Bandwidth Total Power 22.3dBm
16.497 MHz 16.519 MHz
Transmit Freq Error -10.497 kHz OBW Power 99.00 % Transmit Freq Error -32.533 kHz OBW Power 99.00 %
x dB Bandwidth 16.37 MHz x dB -6.00 dB x dB Bandwidth 16.35 MHz x dB -6.00 dB
usc sTarus wsa sTarus
eyeightSpecsram hmslyes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F RREC NSEINT | 07:56:40 PhMay 14, 2020 AL F S aC_|_COR 1 E " GH 08:04:50 PH May 14, 2020
] Center Freq: 2.457000000 GHz Radio Std: None | Center Freq: 2.467000000 GHz Radio $td: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun AvalHeld: 1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
Center 2.457 GHz Span 30 MHz Center 2.457 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 23.2 dBm Occupied Bandwidth Total Power 23.1dBm
16.500 MHz 16.509 MHz
Transmit Freq Error -18.721 kHz OBW Power 99.00 % Transmit Freq Error 24.422 kHz OBW Power 99.00 %
x dB Bandwidth 16.40 MHz x dB -6.00 dB x dB Bandwidth 16.34 MHz x dB -6.00 dB
so sTarus wsa —
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REPORT NO:

4789497455-E3V2

FCC ID: ASLSMN985F

DATE: JUL 08, 2020

ANT 1

ANT 2

11 Channel

Keyssght Specirum Anslyze - Occupied W
AL RE g0

11 Channel

] "~ Center Freq: 2.462000000 GHz
. Trig: Free Ru

=m[r]
07:57:12 PHMay 14,2020
Radio Std: None

AvglHold:>100100

Keysght Specirum Analyze: - Occupied BW
AL F

" Center Freq: 2.462000000 GHz
w. Trig: FreeRun

AvglHold: 100100

=
09:05:03 PH M3y 14, 2020
Radio Std: Nane

status

sTaTus.

Fcaniow | #Auen: 3048 Radio Device: 8TS #FGainLow sAnen: 30 6B Radio Device: BTS
10 dBidiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.462 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 22.7 dBm Occupied Bandwidth Total Power 22.2dBm
16.502 MHz 16.467 MHz
Transmit Freq Error -19.260 kHz OBW Power 99.00 % Transmit Freq Error 7.516 kHz OBW Power 99.00 %
x dB Bandwidth 16.36 MHz x dB -6.00 dB x dB Bandwidth 16.31 MHz x dB -6.00 dB
usc sTarus wsc sTarus
eyeightSpecsram hmslyes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F NSEINT | 07:57:40 PHMay 14, 2020 AL F S aC | 5 v GN Al 068:05:18 PM May 14, 2020
] Center Freq: 2.467000000 GHz Radio Std: None | Center Freq: 2.467000000 GHz Radio $td: None
e Trig: FreeRun AvglHold:>1001100 e Trig: FreeRun AvalHeld: 1001100
HFGaindow #Arten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 4B Radio Device: BTS
10 dBidiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2.467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 18.5 dBm Occupied Bandwidth Total Power 18.5dBm
16.491 MHz 16.452 MHz
Transmit Freq Error -14.690 kHz OBW Power 99.00 % Transmit Freq Error -8.591 kHz OBW Power 99.00 %
x dB Bandwidth 16.35 MHz x dB -6.00 dB x dB Bandwidth 16.44 MHz x dB -6.00 dB
usc sTarus wsc sTarus
eyeight Specsram hmslyzes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F D v m 1 ALIGN 01:25:40 PHMay 25, 2020 RL \F 5 oc | E N [GH 01:32:06 PH May 25, 2020
] Center Freq: 2.472000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio $td: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun AvalHeld: 1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
Center 2.472 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 12.5 dBm Occupied Bandwidth Total Power 12.4 dBm
16.452 MHz 16.435 MHz
Transmit Freq Error -23.395 kHz OBW Power 99.00 % Transmit Freq Error -33.219 kHz OBW Power 99.00 %
x dB Bandwidth 16.34 MHz x dB -6.00 dB x dB Bandwidth 16.32 MHz x dB -6.00 dB
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REPORT NO: 4789497455-E3V2
FCC ID: ASLSMN985F

DATE: JUL 08, 2020

DTS 2.4 GHz IEEE 802.11n HT20 mode

ANT 1

ANT 2

1 Channel

1 Channel

Keyssght Specirum Anslyze - Occupied W
AL RE g0

] Center Freq: 2.412000000 GHz

Keysght Specirum Analyze: - Occupied BW
AL F

" Center Freq: 2.412000000 GHz

=
090627 PH M3y 13, 2020
Radio Std: Nane

. Trig: FreeRun AvgiHold: 1001100

w. Trig: Free Run AvglHold: 100100

cw. Trig: FreeRun AvglHold:>100100 e Trig: FreeRun AvglHeld: 100100
HFGalnLow sAtten: 30 B Radio Device: 8TS HFGalnLow satten: 30 4B Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.412 GHz Span 30 MHz Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 21.0 dBm Occupied Bandwidth Total Power 20.7 dBm
17.651 MHz 17.650 MHz
Transmit Freq Error 6.925 kHz OBW Power 99.00 % Transmit Freq Error 21.046 kHz OBW Power 99.00 %
x dB Bandwidth 17.40 MHz x dB -6.00 dB x dB Bandwidth 17.55 MHz x dB -6.00 dB
usc stanss wsa sTatus
Keyssght Spectrum Analyzes - Occupied BW rem Keyzght Spectrum Anshyzes - Orcupied BW ol
AL 5 0a i NSE.D LIGN Al .48 PH My 14, 2020 RL i SENSEIN -. 08,0643 P Mz 14, 2020
] Center Freq: 2.417000000 GHz Radio Std: None ] Center Freq: 2.417000000 GHz Radio Std: None

FGainion  #Atten: 3048 Radio Device: BTS SFGaniow | #Aten: 30dB Radio Device: BTS
10 dBidiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
it

Center 2.417 GHz Span 30 MHz Center 2417 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 23.3 dBm Occupied Bandwidth Total Power 23.0dBm

17.696 MHz 17.670 MHz

Transmit Freq Error 4.163 kHz OBW Power 99.00 % Transmit Freq Error 2.212 kHz OBW Power 99.00 %

x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.57 MHz x dB -6.00 dB
usc sTarus wsc sTarus

eyeightSpecsram hmslyes - Occupied B == eyt Specarum Amshyee - Occpied DY =

RL F © v T AllGh 59:02 PHMay 14, 2020 AL F S aC | 5 v A 08:06:55 PM May 14, 2020

] Center Freq: 2.437000000 GHz Radio Std: None | Center Freq: 2.437000000 GHz Radio $td: None
e Trig: FreeRun ‘AvgliHold: 1001100 e Trig: FreeRun AvalHeld: 1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.437 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 22.9 dBm Occupied Bandwidth Total Power 22.3dBm

17.687 MHz 17.730 MHz

Transmit Freq Error -12.134 kHz OBW Power 99.00 % Transmit Freq Error -21.299 kHz OBW Power 99.00 %

x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.58 MHz x dB -6.00 dB
usc sTarus wsc sTarus
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REPORT NO: 4789497455-E3V2
FCC ID: ASLSMN985F

DATE: JUL 08, 2020

ANT 1

ANT 2

10 Channel

10 Channel

Keyght Specirum Anslyee: - Occupied W

AL 5 02 ENSED LIG Al

| Center Freq: 2.457000000 GHz
. Trig: Free Ru

=m[r]
07:59:14 PHMay 14,2020
Radio Std: None

AvgiHold: 1001100

Keysght Specirum Analyze: - Occupied BW
AL F

w. Trig: Free Run

] " Center Freq: 2.467000000 GH:

2
AvglHold: 100100

=
0907:09 BH M3y 14, 2000
Radio Std: Nane

AF Gain:Low

‘AvgliHold: 1001100

e Trig: FreeRun

z
AvalHeld: 1001100

Fcaniow | #Auen: 3048 Radio Device: 8TS #FGainLow sAnen: 30 6B Radio Device: BTS

10 dBidiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.457 GHz Span 30 MHz Center 2.457 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 23.4 dBm Occupied Bandwidth Total Power 23.1dBm

17.699 MHz 17.704 MHz

Transmit Freq Error -15.194 kHz OBW Power 99.00 % Transmit Freq Error 21.848 kHz OBW Power 99.00 %

x dB Bandwidth 17.60 MHz x dB -6.00 dB x dB Bandwidth 17.54 MHz x dB -6.00 dB
usc sTarus wsc sTarus

eyeightSpecsram hmslyes - Occupied B eyt Specarum Amshyee - Occpied DY =

RL 5 v m 1 ALIGN RL \F 5 ac | E N [GH 08:07:23 PM May 14, 2020

] Center Freq: 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio $td: None
. Trig: FreeRun

AF Gain:Low

‘AvgliHold: 1001100

e Trig: FreeRun

z
AvalHeld: 1001100

#Arten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 4B Radio Device: BTS
10 dBidiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.462 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 21.1 dBm Occupied Bandwidth Total Power 21.0dBm

17.700 MHz 17.665 MHz

Transmit Freq Error -17.208 kHz OBW Power 99.00 % Transmit Freq Error 17.060 kHz OBW Power 99.00 %

x dB Bandwidth 17.57 MHz x dB -6.00 dB x dB Bandwidth 17.56 MHz x dB -6.00 dB
usc sTarus wsc sTarus

eyeightSpecsram hmslyes - Occupied B == eyt Specarum Amshyee - Occpied DY =

RL F NSEINT | 07:59:48 Phbay 14, 2020 AL F S aC | 5 v GN Al 08:07:38 PM May 14, 2020

] Center Freq: 2.467000000 GHz Radio Std: None | Center Freq: 2.467000000 GHz Radio $td: None
. Trig: FreeRun

#Arten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 4B Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2.467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 18.4 dBm Occupied Bandwidth Total Power 18.6 dBm
17.680 MHz 17.645 MHz
Transmit Freq Error -17.116 kHz OBW Power 99.00 % Transmit Freq Error -0.212 kHz OBW Power 99.00 %
x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.25 MHz x dB -6.00 dB
so sTarus wsa —
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REPORT NO: 4789497455-E3V2
FCC ID: ASLSMN985F

DATE: JUL 08, 2020

eyt Speciram bl - Dccupied DV = VeyghtSpecirum Anshyees - Occupied W =Ta
L & 9a e LIGH Al 01:30.32 PMMay 25, 2020 KL i o SENSETN c 01,32:20 PMMay 25,2020
‘Center Freq: 2.472000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None
s Trig FreeRun AvglHold: 1001100 w. Trig: Free Rur AvglHold: 1001100
HFGalnLow sAtten: 30 B Radio Device: 8TS #FGainLow sAnen: 30 6B Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.472 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 12.3 dBm Occupied Bandwidth Total Power 12.7 dBm

17.642 MHz 17.619 MHz

Transmit Freq Error -26.100 kHz OBW Power 99.00 % Transmit Freq Error -26.169 kHz OBW Power 99.00 %

x dB Bandwidth 17.56 MHz x dB -6.00 dB x dB Bandwidth 17.55 MHz x dB -6.00 dB
usc T wsc TaTS
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REPORT NO: 4789497455-E3V2
FCC ID: ASLSMN985F

DATE: JUL 08, 2020

DTS 2.4 GHz IEEE 802.11ax HE20(26T) mode

ANT 1

ANT 2

1 Channel

1 Channel

] Center Freq: 2.412000000 GHz
w. Trig: FreeRun
saen: 40 A8

Keyssght Specirum Anslyze - Occupied W
AL RE g0

#F Galn:Low

AvgiHold: 1001100

Keysght Specirum Analyze: - Occupied BW
AL F 0

=
07:57:21 PH M3y 25, 2000

] " Center Freq: 2.412000000 GHz Radio Std: None

Radio Device: 8TS.

Trig: Free Run AvglHold: 100100

SFGainiow | EAten: 40dB Radio Device: BTS

Ref 30.00 dBm

10 dBidiv
o

0 eBidiv
o

Ref 30.00 dBm

Log

Log

Keyssght Specirum Anlyzes - Occupied W
AL RE g0

] Center Freq: 2.437000000 GHz
w. Trig: FreeRun

AvglHold:>100100

Center 2.412 GHz Span 30 MHz Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 23.1 dBm Occupied Bandwidth Total Power 21.9 dBm

18.543 MHz 18.226 MHz

Transmit Freq Error -737.35 kHz OBW Power 99.00 % Transmit Freq Error -570.85 kHz OBW Power 99.00 %

x dB Bandwidth 2.071 MHz x dB -6.00 dB x dB Bandwidth 2.075 MHz x dB -6.00 dB
usc stanss wsa sTatus

o |l

Keyssght Specirum Analyzes - Orccupied BW
AL F 0

075825 PH M3y 25, 2000

] " Center Freq: 2.437000000 GHz Radio Std: None

w. Trig: Free Run AvglHold:>100/100

SFGainion | EAtien: 4048 Radio Device: BTS SFGainiow | EAten: 40dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.437 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 22.5 dBm Occupied Bandwidth Total Power 22.2dBm

18.199 MHz 18.175 MHz

Transmit Freq Error -600.47 kHz OBW Power 99.00 % Transmit Freq Error -632.31 kHz OBW Power 99.00 %

x dB Bandwidth 2.052 MHz x dB -6.00 dB x dB Bandwidth 2.063 MHz x dB -6.00 dB
usc sTarus wsa sTarus

eyeight Specsram hmslyzes - Occupied B eyt Specarum Amshyee - Occpied DY =

RL F v 1 ALIGN RL \F 5 I 07:59:07 PH May 25, 2020

] GenterFraa: 2452000000 Gz Radio $td: None
. n

| Cener Fraq: 2462000000 GHz
Trig: Free Run

e Trig: FreeRu ‘AvgliHold: 1001100 - AvlHold:>1001100
AIF Gain:Low #Aten: 40dB Radio Device: BTS #IFGainow SAtten: 40 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 2.462 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 221 dBm Occupied Bandwidth Total Power 22.5dBm
18.092 MHz 18.242 MHz
Transmit Freq Error -661.17 kHz OBW Power 99.00 % Transmit Freq Error -582.95 kHz OBW Power 99.00 %
x dB Bandwidth 2.063 MHz x dB -6.00 dB x dB Bandwidth 2.061 MHz x dB -6.00 dB
usc sTarus wsa sTarus
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REPORT NO: 4789497455-E3V2
FCC ID: ASLSMN985F

DATE: JUL 08, 2020

ANT 1

ANT 2

12 Channel

| Center Freq: 2.467000000 GHz Radio Std: None
. Trig: Free Ru AvgiHold: 1001100

Keyssght Specirum Anslyze - Occupied W
AL RE g0

SFGainion | EAtien: 4048 Radio Device: BTS.

12 Channel

Keysght Specirum Analyze: - Occupied BW
AL F 0 = G DEE
| Center Freq: 2.467000000 GHz Radio Std: Nane

. Trig: Free Run AvglHold: 100100

SFGainiow | EAten: 40dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm
og

0 dBJdiv Ref 30.00 dBm
og

GH:
‘AvgliHold: 1001100

AFGainiow | #Atten: 40 dB Radio Device: BTS.

Center 2.467 GHz Span 30 MHz Center 2.467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 21.5dBm

18.227 MHz 18.203 MHz

Transmit Freq Error -622.38 kHz OBW Power 99.00 % Transmit Freq Error -608.91 kHz OBW Power 99.00 %

x dB Bandwidth 2.073 MHz x dB -6.00 dB x dB Bandwidth 2.068 MHz x dB -6.00 dB
usc sTarus wsa sTarus

eyeight Specsram hmslyzes - Occupied B == eyt Specarum Amshyee - Occpied DY =

RL F C v 1 ALIGN 07:56:00 PHMay 25, 2020 RL \F 5 I s 08:00:51 PH May 25, 2020

] Center Freq: 2.472000000 GHz Radio Std: None Radio $td: None
. Trig: FreeRun

| Cener Fraq: 2472000000 GHz
. Trig: FreeRun

o AvalHeld: 1001100
#AFGalnLow #Atten: 40 4B

Radic Device: BTS

10 dBidiv Ref 30.00 dBm
o

0 eBidiv Ref 30.00 dBm
o

Log

Log

Center 2.472 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 16.0 dBm Occupied Bandwidth Total Power 15.9 dBm
18.169 MHz 18.082 MHz
Transmit Freq Error -640.64 kHz OBW Power 99.00 % Transmit Freq Error -666.28 kHz OBW Power 99.00 %
x dB Bandwidth 2.056 MHz x dB -6.00 dB x dB Bandwidth 2.065 MHz x dB -6.00 dB
usc sTarus wsa sTarus
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9.3. OUTPUT POWER

LIMITS

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

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.

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
[MHZz] :
[dBi]
2412 -2472 -5.12 -5.06 -2.08
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RESULTS

9.3.1. 1TXTEST RESULTS

i FCC
Frzcg‘t:;r;cy ANT Gain Power Max Power
[MHz] ANT1 ANT2 Limit [dBm]
[dBm]
2412-2472 -5.12 -5.06 30.00 30.00
Included in Calculations of Corr’d Power
802.11b 0.00 | dB
802.11g 0.15 | dB
Duty Cycle CF
802.11n HT20 0.17 [ dB
802.11ax HE20(SU) 0.21 [ dB
Calculation of Output Power result
— Corr'd Power = Meas Power + Duty Cycle CF
Meas Power Corr'd Power Power
Mode Channel Fr?%’_g]]cy [dBm] [dBm] Limit
ANT1 ANT2 ANT1 ANT2 [dBm]
1 2412 20.31 20.17 20.31 20.17
6 2 437 20.68 20.37 20.68 20.37
802.11b 11 2 462 20.47 20.29 20.47 20.29
12 2 467 9.05 9.85 9.05 9.85
13 2 472 3.96 4.10 3.96 4.10
Worst Case 20.68 20.37
2412 15.83 15.70 15.98 15.85
2417 17.29 16.90 17.44 17.05
6 2 437 16.89 16.23 17.04 16.38
802.11g 10 2 457 17.27 17.03 17.42 17.18
11 2 462 16.05 16.09 16.20 16.24
12 2 467 9.53 8.98 9.68 9.13
13 2472 4.40 4.62 4.55 4.77
Worst Case 17.44 17.18
2412 14.62 14.46 14.79 14.63 30.00
2417 17.31 16.80 17.48 16.97
6 2 437 16.88 16.18 17.05 16.35
80HZ_I_;(1)n 10 2 457 17.30 17.01 17.47 17.18
11 2 462 15.03 15.19 15.20 15.36
12 2 467 9.55 8.66 9.76 8.87
13 2 472 471 4.54 4,92 4.75
Worst Case 17.48 17.18
2412 14.31 13.69 14.52 13.90
2417 15.30 15.23 15.51 15.44
802.11ax 6 2437 15.14 14.70 15.35 14.91
HE20(SU) 11 2462 15.27 14.81 15.48 15.02
12 2 467 8.94 9.22 9.15 9.43
13 2472 3.74 3.90 3.95 4.11
Worst Case 15.51 15.44

Page 36 of 250

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: 4789497455-E3V2 DATE: JUL 08, 2020
FCC ID: ASLSMN985F

9.3.2. 2TXTEST RESULTS

Frequency ANT Gain : FCC Max
Range Correlated Chain Power | po\ver
[MHz] Directional Gain Limit [dBm]
[dBi] [dBm]
2412 -2 472 -2.08 30.00 30.00
Included in Calculations of Corr'd Power
802.11g 0.15 [ dB
Duty Cycle CF 802.11n HT20 0.17 | dB
802.11ax HE20(SU) 0.40 | dB
Calculation of Output Power result
— Total Corr'd Power = ANT1 Power + ANT2 Power + Duty Cycle CF
FrEaETGY Meas Power Corr'd Power Total Corr'd PQW?f
Mode Channel [MHz] [dBm] [dBm] Power Limit
ANT1 | ANT2 | ANT1 | ANT2 [dBm] [dBm]
1 2412 13.90 13.44 14.05 13.59 16.84
2417 15.00 15.14 15.15 15.29 18.23
802.11g 6 2 437 14.64 14.57 14.79 14.72 17.77
11 2 462 15.33 15.49 15.48 15.64 18.57 30.00
12 2 467 8.76 8.60 8.91 8.75 11.84
13 2472 3.86 3.42 4,01 3.57 6.81
Worst Case 18.57
1 2412 13.99 13.51 14.16 13.68 16.94
2 417 15.02 15.28 15.19 15.45 18.33
6 2 437 14.66 14.60 14.83 14.77 17.81
Sgﬁéén 10 2 457 15.03 15.04 15.20 15.21 18.22 30.00
11 2 462 14.23 14.04 14.40 14.21 17.32
12 2 467 7.93 8.36 8.10 8.53 11.33
13 2472 2.85 3.56 3.02 3.73 6.40
Worst Case 18.33
1 2412 10.50 9.75 10.90 10.15 13.55
2 417 11.44 11.40 11.84 11.80 14.83
802.11ax 6 2 437 12.29 12.31 12.69 12.71 15.71
HE20(SU) 11 2 462 12.56 12.37 12.96 12.77 15.88 30.00
12 2 467 8.43 8.42 8.83 8.82 11.84
13 2 472 3.35 3.65 3.75 4.05 6.91
Worst Case 15.88
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9.3.3. 1TX(RU mode) TEST RESULTS

ANT Gain FCC
Frﬁgrjlzr;cy Power Max Power
[MHz] ANT1 ANT2 Limit [dBm]
[dBm]
2412 -2 472 -5.12 -5.06 30.00 30.00
Included in Calculations of Corr'd Power
802.11ax HE20 26T 0.00 | dB
802.11ax HE20 52T 0.00 | dB
Duty Cycle CF
802.11ax HE20 106T 0.17
802.11ax HE20 242T 0.37 | dB

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

Frequency RU Meas Power Corr'd Power qugr
Channel Tones [dBm] [dBm] Limit
[MHZz] Offset
ANT1 ANT2 ANT1 ANT?2 [dBm]
0 13.22 11.93 13.22 11.93
26T 4 13.13 13.21 13.13 13.21
8 13.41 13.93 13.41 13.93
37 14.26 12.68 14.26 12.68
1 2412 52T 38 14.49 13.34 14.49 13.34 30.00
40 14.35 14.47 14.35 14.47
106T 53 14.03 12.73 14.20 12.90
54 14.64 14.27 14.81 14.44
242T 61 13.94 13.17 14.31 13.54
0 13.75 13.39 13.75 13.39
26T 4 13.14 12.95 13.14 12.95
8 13.56 13.27 13.56 13.27
37 14.55 13.58 14.55 13.58
2 2 417 52T 38 14.58 14.12 14.58 14.12 30.00
40 14.53 14.65 14.53 14.65
106T 53 15.35 1451 15.52 14.68
54 15.71 15.35 15.88 15.52
242T 61 15.01 14.70 15.38 15.07
0 13.82 13.50 13.82 13.50
26T 4 13.25 13.45 13.25 13.45
8 13.84 12.74 13.84 12.74
37 14.83 14.45 14.83 14.45
6 2 437 52T 38 14.69 14.31 14.69 14.31 30.00
40 14.10 13.24 14.10 13.24
106T 53 15.35 15.13 15.52 15.30
54 15.40 14.26 15.57 14.43
242T 61 14.85 14.36 15.22 14.73
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Frequency RU Meas Power Corr'd Power qu_er
Channel Tones [dBm] [dBm] Limit
[MHZ] Offset
ANT1 ANT2 ANT1 ANT2 [dBm]
0 13.16 12.94 13.16 12.94
26T 4 13.22 13.30 13.22 13.30
8 13.33 13.26 13.33 13.26
37 14.94 13.34 14.94 13.34
11 2 462 52T 38 14.64 13.73 14.64 13.73 30.00
40 14.40 14.61 14.40 14.61
53 15.35 14.26 15.52 14.43
106T
54 15.38 15.28 15.55 15.45
242T 61 14.98 14.52 15.35 14.89
0 9.44 8.24 9.44 8.24
26T 4 9.55 8.51 9.55 8.51
8 9.54 8.97 9.54 8.97
37 9.32 8.72 9.32 8.72
12 2 467 52T 38 9.38 8.97 9.38 8.97 30.00
40 9.71 9.40 9.71 9.40
53 8.70 8.58 8.87 8.75
1067 54 8.94 9.44 9.11 9.61
242T 61 8.73 8.92 9.10 9.29
0 4.79 4.25 4.79 4.25
26T 4 4.03 497 4.03 497
8 3.83 3.39 3.83 3.39
37 4.99 3.77 4.99 3.77
13 2472 52T 38 4.33 4.65 4.33 4.65 30.00
40 4.08 3.67 4.08 3.67
53 4.08 3.68 4.25 3.85
106T 54 3.48 4.09 3.65 4.26
242T 61 3.45 3.64 3.82 4.01
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9.3.4. 2TX(RU mode) TEST RESULTS

Frequency ANT Gain : FCC Max
Range Correlated Chain Power | po\ver
[MHz] Directional Gain Limit [dBm]
[dBi] [dBm]
2412 -2 472 -2.08 30.00 30.00
Included in Calculations of Corr'd Power
802.11ax HE20 26T 0.00 | dB
802.11ax HE20 52T 0.16 | dB
Duty Cycle CF
802.11ax HE20 106T 0.33 | dB
802.11ax HE20 242T 0.67 | dB
Calculation of Output Power result
— Total Corr'd Power = ANT1 Power + ANT2 Power + Duty Cycle CF
Meas Power Corr'd Power Total Power
Channel | TT€auUency | r,,eq R [dBm] [212577] el Limit
[MHZz] Offset Power
ANTL | ANT2 | ANTL | ANT2 | [dBm] | [9BM
0 10.40 8.79 10.40 8.79 12.68
26T 4 10.96 9.70 10.96 9.70 13.39
8 9.92 9.38 9.92 9.38 12.67
37 11.23 9.10 11.39 9.26 13.46
1 2412 52T 38 11.26 9.88 11.42 | 10.04 13.79 30.00
40 11.17 9.57 11.33 9.73 13.61
106T 53 10.77 9.23 11.10 9.56 13.41
54 11.04 10.52 11.37 10.85 14.13
242T 61 10.18 9.12 10.85 9.79 13.36
0 10.12 9.15 10.12 9.15 12.67
26T 4 10.67 10.23 10.67 10.23 13.47
8 10.19 10.11 10.19 10.11 13.16
37 11.25 9.95 11.41 10.11 13.82
2 2417 52T 38 10.99 10.63 11.15 10.79 13.98 30.00
40 11.19 10.26 11.35 10.42 13.92
106T 53 12.36 12.24 12.69 12.57 15.64
54 11.22 11.25 11.55 11.58 14.58
242T 61 10.93 11.17 11.60 11.84 14.73
0 10.61 10.70 10.61 10.70 13.67
26T 4 10.99 10.04 10.99 10.04 13.55
8 10.76 9.36 10.76 9.36 13.13
37 11.65 11.14 11.81 11.30 14.57
6 2 437 52T 38 11.47 10.81 11.63 10.97 14.32 30.00
40 10.95 8.90 11.11 9.06 13.22
106T 53 12.53 12.50 12.86 12.83 15.86
54 12.50 11.80 12.83 12.13 15.50
242T 61 11.96 11.91 12.63 12.58 15.62
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Frequency RU Meas Bower Cor[r('del:nciwer (-:rc?rtﬁli qu_er
Channel [MHz] Tones | e [dBm] Power | Limit
ANTL | ANT2 | ANTL | ANT2 | [dBm] | [9BM]
0 1085 | 971 | 1085 | 971 | 13.33
26T 4 1079 | 960 | 1079 | 960 | 13.25
8 1095 | 10.87 | 1095 | 10.87 | 13.92
37 1161 | 998 | 1177 | 1014 | 14.04
11 2 462 52T 38 1128 | 1019 | 1144 | 1035 | 1394 | 3000
40 1133 | 100 | 1149 | 1026 | 13.93
53 1089 | 992 | 1122 | 1025 | 1377
oo 54 1113 | 1101 | 1146 | 1134 | 1441
2427 61 1216 | 11.96 | 1283 | 1263 | 1574
0 9.42 8.25 942 | 825 | 11.88
26T 4 9.49 8.71 949 | 871 | 1213
8 9.01 8.60 9.01 | 860 | 11.82
37 8.95 7.49 911 | 765 | 1145
12 2 467 52T 38 8.99 7.79 915 | 795 | 1160 | 30.00
40 9.15 7.89 931 | 805 | 1174
1067 53 8.58 719 | 8911 | 752 | 1128
54 8.68 8.02 901 | 835 | 1170
2427 61 8.08 7.07 875 | 774 | 11.28
0 3.16 2.61 316 | 261 | 590
26T 4 4.35 3.05 435 | 305 | 6.76
8 4.61 4.28 461 | 428 | 7.46
37 4.63 3.19 479 | 335 | 7.14
13 2472 52T 38 4.12 4.13 428 | 429 | 730 | 30.00
40 3.91 3.12 407 | 328 | 670
53 3.78 3.24 411 | 357 | 686
106T
54 3.58 3.55 391 | 388 | 691
2427 61 2.90 2.97 357 | 364 | 662
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9.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

9.4.1.

802.11b/g/n HT20 TEST RESULTS

Duty Cycle CF

Included in Calculations of Corr'd Power
802.11b 0.00 | dB
802.11g 0.15 [ dB

802.11n HT20 0.17 | dB

Calculation of Output PSD result
1. 1TX: Corr'd PSD = Meas PSD + Duty Cycle CF
2. 2TX: Total PSD = ANT1 Meas PSD + ANT2 Meas PSD + Duty Cycle CF

Meas PSD Corr'd PSD - :
Mode Channel Ff?ﬁﬂl@f}cy [dBm/3kHz] [dBm/3kHz] [g’gg}éml;] M[f:ljfg]ln
ANT1 ANT2 ANT1 ANT2

1 2412 -10.550 -10.687 -10.550 -10.687 -18.550

6 2 437 -10.419 -10.639 -10.419 -10.639 -18.419

802.11b 11 2 462 -10.719 -10.740 -10.719 -10.740 8.00 -18.719

12 2 467 -22.234 -21.082 -22.234 -21.082 -29.082

13 2472 -26.658 -27.110 -26.658 -27.110 -34.658

Worst Case -10.419 -10.639 -18.419

vode | Channel | FIEENSY | Bz Totalormd 5o [f Fepitmt | Serain

ANT1 ANT2

1 2412 -17.040 -17.101 -13.910 -21.910

2 2417 -15.725 -15.540 -12.471 -20.471

6 2437 -16.265 -16.424 -13.183 -21.183

802.11g 10 2 457 -15.896 -15.793 -12.684 8.00 -20.684

11 2462 -16.581 -15.975 -13.107 -21.107

12 2 467 -23.617 -23.664 -20.480 -28.480

13 2472 -28.178 -28.171 -25.014 -33.014

Worst Case -12.471 -20.471

1 2412 -19.445 -19.126 -16.102 -24.102

2 2417 -16.894 -16.872 -13.703 -21.703

6 2437 -17.342 -17.895 -14.429 -22.429

) 10 2 457 -16.863 -16.931 -13.717 -21.717
HT20 8.00

11 2 462 -19.091 -19.215 -15.972 -23.972

12 2 467 -24.461 -25.136 -21.605 -29.605

13 2472 -29.347 -29.673 -26.327 -34.327

Worst Case -13.703 -21.703
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9.4.2. 802.11ax HE20 SISO MODE IN THE 2.4 GHz BAND

Included in Calculations of Corr'd Power
802.11ax HE20 26T 0.00 | dB
802.11ax HE20 SU 0.21 | dB

Duty Cycle CF HE20

Calculation of Output PSD result
1TX Corr'd PSD = Meas PSD + Duty Cycle CF

Meas PPSD Corr'd PPSD
Channel Fr?'c\}/ltlj_'ezrincy Tones Oﬁget [dBm/100kHz] [dBm/100kHz] [ggrallém;]
ANT1 ANT2 ANT1 ANT2
0 -0.584 0.257 -0.584 0.257
26T 4 0.661 0.803 0.661 0.803
1 2412 8.00
8 1.569 1.182 1.569 1.182
SuU - -7.364 -7.116 -7.154 -6.906
AAAAAAAAAAAAAAAAAAAAA 0
26T 4
2 2417 | e 8.00
8
SuU - -6.539 -6.611 -6.329 -6.401
0 1.104 0.531 1.104 0.531
26T 4 0.985 0.464 0.985 0.464
6 2 437 8.00
8 1.351 0.058 1.351 0.058
SuU - -6.677 -6.571 -6.467 -6.361
0 0.816 0.826 0.816 0.826
26T 4 0.763 1.413 0.763 1.413
11 2 462 8.00
8 1.237 0.505 1.237 0.505
SuU - -6.396 -5.998 -6.186 -5.788
0 -2.546 -4.210 -2.546 -4.210
26T 4 -2.159 -3.052 -2.159 -3.052
12 2 467 8.00
8 -2.524 -3.025 -2.524 -3.025
SuU - -12.617 -12.029 -12.407 -11.819
0 -7.113 -7.916 -7.113 -7.916
26T 4 -7.194 -7.762 -7.194 -7.762
13 2472 8.00
8 -8.920 -8.597 -8.920 -8.597
SuU - -17.131 -16.883 -16.921 -16.673

Notel. RBW 100kHz measurement data is lower than 8dBm/3kHz limit.
Note2. 26T data of 2 channels is replaced by the data of 1 channel (Low channel).

Page 44 of 250

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: 4789497455-E3V2
FCC ID: ASLSMN985F

DATE: JUL 08, 2020

9.4.3. 802.11ax HE20 MIMO MODE IN THE 2.4 GHz BAND

Included in Calculations of Corr'd Power

26T 0.00 | dB
Duty Cycle CF HE20
B su 0.40 | dB
2TX Total PSD = ANT1 Meas PSD + ANT2 Meas PSD + Duty Cycle CF
Meas PPSD
Frequency RU [dBm/100kHz] Total Corr'd PPSD PSD Limit
Channel Tones
[MHz] Offset ANT1 ANT2 [dBm/100kHz] [dBm/3kHz]
0 -2.972 -3.107 -0.029
26T 4 -1.926 -2.335 0.885
1 2412 8.00
8 -2.805 -2.914 0.151
SuU - -10.286 -10.934 -7.188
0
26T
2 2 417 8.00
8
SuU - -10.785 -11.204 -7.579
0 -2.587 -1.640 0.923
26T 4 -2.419 -3.069 0.278
6 2 437 8.00
8 -2.631 -2.873 0.260
SuU - -9.283 -9.396 -5.929
0 -2.206 -2.325 0.745
26T 4 -1.836 -1.908 1.138
11 2 462 8.00
8 -1.541 -1.864 1.311
SuU - -8.460 -9.070 -5.344
0 -3.518 -3.932 -0.710
26T 4 -1.824 -3.421 0.461
12 2 467 8.00
8 -2.434 -3.551 0.054
SuU - -12.994 -12.870 -9.521
0 -9.277 -8.818 -6.031
26T 4 -8.653 -8.526 -5.579
13 2472 8.00
8 -9.332 -10.156 -6.714
SU - -18.595 -17.682 -14.704

Notel. RBW 100kHz measurement data is lower than 8dBm/3kHz limit.

Note2. 26T data of 2 channels is replaced by the data of 1 channel (Low channel).
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9.4.4. PSD TEST PLOTS

DTS 2.4 GHz IEEE 802.11b mode

ANT 1

ANT 2

1 Channel

eyaIght Spectum Anahier - Suspt 34 = e Kepught Spectum Anayier St 5 e e
RL | ®  [s0 0c | comec | T_sensenm ATGH AUTO 020332 P Hay 15,2020 AL % [si0 bc | comc | SENGEINT AT AT0 | 07-03:14 PHihay 15,2030
#Avg Type: RMS ™ 3956 I #Avg Type: RMS. Trace]. i g
PN Wide —+— Trig: FreeRun Avg|Hold: 1001100 TrREIA PNO Wide —»— Trig: FreeRun Avgl|Hold: 100100
IFGainiLow Atten: 20 dB oer|A Atten: 20 0B

Ref 10.00 dBm

1 Channel

IFGain:Low

10 dBIdiv 10cBidiv  Ref 10.00 dBm
Log Leg
i 0
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0 g
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#Res BW 3.0 kHz #VBW 10 KHZ* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
= suatus = m—
[T pw——TTy p= =3 [Py e w——y
RL R [sia o | comeec | SensE v TGN ATO 20 AL R [sin b | coreeC | SENSEINT] ALTG 4T
#Avg Type: RMS | #Avg Type: RMS
BNOTWide —— Trig: FreeRun AvglHald: 1001100 NG e —»—  Trig: FreeRun AvglHold: 100100
1FGainLow Atten: 20 dB IFGainLow Atten: 20 dB
1o dBidiv Ref 10.00 dBm 10 eBidiv Ref 10.00 dBm
og °g
0 ¢ » ¢
i T
a0 00
i 16
i 1t
e B0
i« 1
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Center 243700 GHz Span 25.50 MHz [Center 2.43700 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
= —r. = satus
e Spectam A S Verug Spasium Az et
RL__| = [s0 oc | comec | [ seveenm TGN ATO AL ® [sin bc | CoRReC | ST Atan a0 | [
Type: RMS I #Avg Type: RMS.
PNO. Wide -~ Trig: FreeRun Avg|Hold: 1001100 OO Wide ~a- Trig: FreeRun Avgl|Hold: 1001100
1FGainLow Atten: 20 dB WFGain:Low Atten: 20dB
10 dBidiv Ref 10.00 dBm 10 deidiv Ref 10.00 dBm
og og
i i
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10 T
a0 0o
i i
i 800
ang 00
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#Res BW 3.0 kHz #VBW 10 KHZ* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VEW 10 kHz* Sweep 1.045 s (20001 pts)
= suatus = starus|
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ANT 1

ANT 2

12 Channel

12 Channel

Xeyaight Spoctrom Analyee: - Swepl SA eyaightSpectrum Amlyze - Swept SA
AL W [so@ o | comec [ senseawt ALIGN AITO AL R’ [s0% Oc | comEc [ senseani ALIGN AUT0
| #Avg Type: RMS TRAGE] #Avg Type: RMS
NG e ——  Trig: FreeRun AvglHold: 1001100 TYRE[A NG Wide —— Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 20 dB DET IFGainLow Atten: 20 dB
;g‘gﬁmu Ref 10.00 dBm ﬂEgEMW Ref 10.00 dBm

0.0

Center 246700 GHz
#Res BW 3.0 kHz
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Span 25.50 MHz
H#VBW 10 KHz" Sweep 1.045 s (20001 pts)

s

[Center 2.46700 GHz
#Res BW 3.0 kHz

Juosc

Span 25.50 MHz
#VBW 10 KHZ* Sweep 1.045 s (20001 pts)

arus

13 Channel

Fepeight Spectramm Anslyze - Swept 54

Veyeigh Spectrum Anslyzer - Swept 54

13 Channel

Jusc

AL RF 06 CoRaEC [ sensean ALTGN AUTO AL R[50 CORREC [ senseian ALIGH AUTD
] vg Type: RMS vg Type: RMS
PNO-Wide —— Trig: FreeRun AvglHold: 1001100 PNO-Wide —— Trig: FreeRun Avg|Hold: 1007100
1FGaindl ow Atten: 20 dB IFGainLow Atten: 20 d8
10 dBidiv  Ref 10.00 dBm 10dgidiv  Ref 10.00 dBm
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#Res BIW 3.0 kHz #VBW 10 kHz" Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz"

=

Sweep 1.045 s (20001 pts)

DTS 2.4 GHz IEEE 802.11g mode

ANT 1

ANT 2

1 Channel

1 Channel

[T p——— Vgt Spacrum Analyier - SweptSh e et
RL R [sia o | comeec | SensE v TGN ATO AL R [sin b | coreeC | SeNsENT ALlGH AUTO 06:34:36 PMhay 15, 2020
#Avg Type: RMS | #Avg Type: RMS EREX
BNOTWide —— Trig: FreeRun AvglHold: 100100 HG: Wide —e—  Trig: FreeRun AvglHold: 100100 TYEE(A
IFGainiLow Atten: 20 d8 IFGainiLow Atten: 20 dB oETlA
1o dBidiv Ref 10.00 dBm 10 eBidiv Ref 10.00 dBm
og 0
0 | 0
i T
b |
a0 00
i 16
i 1t
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Center 2.41200 GHz Span 25.50 MHz [Center 2.41200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
= —r. = satus
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ANT 1

ANT 2

2 Channel

FKeraight Spectum Anslyees - Swepl SA =& Ferught Specum Anlycer - SweptSh =T e
RL R [sia o | comeec | Sense T ATGH ATO 04:58:47 P ay 15, 2020 AL R [sia D | comeec | SeusEaNT Al AUTO 06:38:32 PMkay 15, 2020
#Avg Type: RMS Racel 3 g E 8 | RAVD Type: RMS TR 58
PNO; Wide ——  Trig: FreeRun Avg|Held: 1001100 TOPE(A PNG: Wide —»—  Trig: FreeRun AvglHold: 1001100
IFGainiLow Atten: 20 d8 o= IEGainLow Atten: 20 dB

1o dBidiv Ref 10.00 dBm
og

2 Channel

10 eBidiv Ref 10.00 dBm
°g

Center 2.41700 GHz
#Res BW 3.0 kHz

=

#VBW 10 kHz*

Span 25.50 MHz
Sweep 1.045 s (20001 pts)

sTarus|

[Center 241700 GHz
#Res BW 3.0 kHz

=

Span 25.50 MHz
#VBW 10 kHz Sweep 1.045 s (20001 pts)

sratus|

6 Channel

6 Channel

Keaioht S ectum Analyzer - SusEt 54 Kepught Spectum Anayier St 5 = o ks
R |k [sio oo | comec | [ cpe ATGH AUTO AL % [si0 bc | comc | SevsE T AT AT0 | o0
#Avg Type: RMS ] #Avg Type: AMS 3
PNO:Wide - Trig: FreeRun AvglHald: 1001100 NG Wide >~ Trig: FreeRun AvglHold: 1001100 A
IFGainiLow Atten: 20 d8 IFGain:Low Atten: 20 dB oeTlA
10 dBidiv Ref 10.00 dBm 10 deidiv Ref 10.00 dBm
og og
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#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
= s = —
XeyeightSpectnum Anshiar - Swept SA eyeightSpactrum Anshyze - SweptSh
RL W [sie oc | comec | ENSE T ATGH AUTO AL " [sin D | oomec | SeNsEaNT ALGN AUTO
#Avg Type: RS ] #Avg Type: RMIS
PNO; Wide —— Trig: FreeRun Avg|Held: 1001100 PNG: Wide —»—  Trig: FreeRun AvglHold: 1001100
= Atten: 20 dB IFGainLow Atten: 20 dB.
jodeidiv__Ref 10.00 dBm [0 ¢deidiy__Ref 10.00 dBm
og og
n 0 i 3
10 ! it \
30.0 <00
I i
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e o
. i
0o ao
Center 2.45700 GHz Span 25.50 MHz Center 245700 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz

#VBW 10 kHz Sweep 1.045 s (20001 pts)
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