CERTIFICATION TEST REPORT

Report Number. :

Applicant

Model
FCC ID

EUT Description

Test Standard(s)

4789651209-E3V2

SAMSUNG ELECTRONICS CO., LTD.

129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 16677, KOREA

SM-G991B/DS, SM-G991B

A3LSMG991B

GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
WPT and NFC

FCC 47 CFR PART 15 SUBPART C

Date Of Issue:
November 26, 2020

Prepared by:
UL Korea, Ltd.

26th floor, 152, Teheran-ro, Gangnam-gu Seoul, 06236, Korea

Suwon Test Site: UL Korea, LTD. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu
Suwon-si, Gyeonggi-do, 16675, Korea
TEL: (031) 337-9902
FAX: (031) 213-5433

ACCREDITED
Testing Laboratory

TL-637



REPORT NO: 4789651209-E3V2 DATE: NOV 26, 2020
FCC ID: ASLSMG991B

Revision History

Issue . ,
Rev. Date Revisions Revised By
V1 11/18/20 Initial issue Hyunsik Yun
V2 11/26/20 Updated to address TCB’ s question Hyunsik Yun

Page 2 of 141

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: 4789651209-E3V2 DATE: NOV 26, 2020
FCC ID: ASLSMG991B

TABLE OF CONTENTS

TABLE OF CONTENTS ..ottt e e e e e e e e e e e e e e e nnnr i n e e e e e e eennnes 3
1. ATTESTATION OF TEST RESULTS ..ot e e e 5
2. TEST METHODOLOGY ...t 6
3. FACILITIES AND ACCREDITATION ..o 6
4. CALIBRATION AND UNCERTAINTY Lttt eeee e e e e eennnna e e e e e eennnes 7
4.1. MEASURING INSTRUMENT CALIBRATION ......ouiiiiiiiiiiiiiiiiiiiiiiiiiiiiiereirinennneenennnens 7
4.2, SAMPLE CALCULATION ...oitiiittiititititttsttesseisssessssssssssssssssssssssssssssssssssssssssssssssssrrrrnsnne 7
4.3. MEASUREMENT UNCERTAINTY ..ot e e e 7
4.4, DECISION RULE ...ttt e e e e e e e e e e e enrnn s 7
5. EQUIPMENT UNDER TEST ...ttt e e e ennnes 8
5.1. EUT DESCRIPTION ...ttt e e e e e e e e e e e e eennnes 8
5.2.  MAXIMUM OUTPUT POWER......coiiiiiiiii et e e e eennnes 10
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ..ot 10
5.4, TESTED CHANNELS LIST ..eeeiiii et 10
5.5. WORST-CASE CONFIGURATION AND MODE..........ccooviiiiiiiiiiiiiiiii 11
5.6. DESCRIPTION OF TEST SETUP .....ccuttiiiiiiiiiiiiiiiie et 12
6. MEASUREMENT METHOD......ciiiiitiiiiiccceee e 14
7. TEST AND MEASUREMENT EQUIPMENT ..cottiiiiiieeie e 15
8. SUMMARY TABLE ..ot e e e e e e 16
9. ANTENNA PORT TEST RESULTS ... 17
9.1. ON TIME AND DUTY CYCLE ... .ottt et e e e e eennnes 17
9.2, 6 AB BANDWIDTH....cciiiiiiiiiiiiieee e 20
9.2.1. 802.11b SISO MODE IN THE 2.4 GHZ BAND ......ccccoiiiiiiiiiiiiieieeeeieee e 20
9.2.2. 802.11g MIMO MODE IN THE 2.4 GHZ BAND ......coomtiiiiiiiiiiiie e 20
9.2.3. 802.11n HT20 MIMO MODE IN THE 2.4 GHZ BAND.........ccoiiiiiiiiiiiii e 21
9.24. 802.11ax HE20 MIMO MODE IN THE 2.4 GHZ BAND.........ccoovmmiiiiiieeeieenin 21
9.25. 6 dB BANDWIDTH TEST PLOTS ....oiiiiiiiiiiiiiiiieee ettt 22

9.3, OUTPUT POWER.... ittt e e e e et e et e e e aeeennnes 32
0.3. 1. TEST RESULT S .. e ettt e e e e e eeee s 33
9.3.2. RUMOdE TEST RESULTS ....oiiiiiiiiiiiiiiiiiiiiiiiiiii e 34

9.4. POWER SPECTRAL DENSITY ...ttt e e e e e e eennnes 35
9.4.1. 802.11b/g/n HT20 MODE TEST RESULTS.......uutttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiineiinnninnnnnns 36
9.4.2. 802.11ax HE20 MODE TEST RESULTS ...t e 37
0.4.3.  PSD TEST PLOT S, .ottt ettt e e e e e e e e e e nnnnn s 38

Page 3 of 141

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: 4789651209-E3V2 DATE: NOV 26, 2020
FCC ID: ASLSMG991B

9.5. CONDUCTED SPURIOUS EMISSIONS ...ttt 54
0.5.1.  802.11D MODEE ... oo 55
9.5.2.  802.11G MODE ......uuuuutiiiiuiuieiiuuteeeteeeeaie e aaaaeaaaaaaa———aa——aaaa—aaaaa—aaaa—aa—a——————a—————————_ 59
0.5.3.  802.1INHT20 MODKE ..o e e, 63
9.5.4. 802.11aX HE20(SU) MODE ........uuuuuuiuiiuuiiiunnnnnunnnnnnnnnnnnnnnnnnnnnnnennnnnsnnnnnnnnnnnnnnnns 67
9.5.5. 802.11aX HE20(RU) MODE .........uuuuuiiiiiiiiiiiiiiaiinaieisaeernsesrnseeseerearee————————————— 71

10. RADIATED TEST RESUL T S .. iiiiiiii ettt ettt e et e et e e ettt e e e e e e e e e eerareeenns 73

10.1. TRANSMITTER ABOVE 1 GHazZ. ..o 75
10.1.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHZ BAND ......coevviveiiiieieeeeeen, 75
10.1.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHzZ BAND .......cccccevvvvvvvvieeeenenn. 97
10.1.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND........c..cceveen.... 112
10.1.4. TX ABOVE 1 GHz 802.11ax HE20(SU) MODE IN THE 2.4 GHz BAND ............ 129
10.1.5. TX ABOVE 1 GHz 802.11ax HE20(RU) MODE IN THE 2.4 GHz BAND............. 135

10.2. WORST CASE BELOW 1 GHZ ...t 138

11. AC POWER LINE CONDUCTED EMISSIONS ..o 139
8 O I T N O =111V (=T ol I o TP 140

Page 4 of 141

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: 4789651209-E3V2 DATE: NOV 26, 2020
FCC ID: ASLSMG991B

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL NUMBER: SM-G991B/DS, SM-G991B

SERIAL NUMBER: 47d1a444d81f7ece, R3CN8OHSZ6E (CONDUCTED);

R3CN90PIETY, R3CNAOF9GKJ, R3CNAOF9FVR (RADIATED);

DATE TESTED: SEP 28, 2020 — NOV 26, 2020;

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 7
Junwhan Lee Hyunsik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

arwDdE

ANSI C63.10-2013.

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

3. FACILITIES AND ACCREDITATION

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

test results sections.

218 Maeyeong-ro

X Chamber 1

X Chamber 2

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 3.01dB
Radiated Disturbance, 30 MHz to 1 GHz 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.90 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.
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, WPT
and NFC. This test report addresses the DTS (WLAN) operational mode.

This report covers the Samsung models SM-G991B/DS and SM-G991B.

These models are identical in hardware except SM-G991B has single SIM tray.
With some pre-scan, model SM-G991B/DS was set for final test.

WiFi operating mode

Frequency rage Mode ANT 1 ANT 2
802.11b SISO TX/RX TX/RX
2. AGHz 802.11g MIMO TX/RX
(2412 MHz ~ 2472 MHz) | 802.11n(HT20) MIMO TX/RX
802.11ax(HE20) MIMO TX/RX
Note.
Simultaneous TX Condition
Simultaneous Tx Condition - RSDB
5GHz 2.4GHz
Mode #of TX WLAN WLAN g:;ta
ANT1 ANT?2 ANT1 ANT2
2.4GHz + 5GHz
RSDB MIMO 4 o o o o 0o
Simultaneous Tx Condition - 5 GHz MIMO + Bluetooth
5GHz 2.4GHz 2.4GHz
Mode # of TX WLAN Bluetooth WLAN Test
ANT1 ANT2 ANT1 ANT2 =
5GHz MIMO
& Bluetooth 3 o o o ) )
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802.11ax RU allocations

6 Edge
RU offset :

6 Edge
RU offset :
6 Edge

RU offset :

RU offset :

61

0 1 2 3 kg 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. Full RU(Resource Unit) 242T mode and SU(Single Unit) mode have no difference
in physical waveform. This report has been reported the SU mode with highest output power in

MIMO.
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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

802.11b SISO 20.76 20.89 119.12 122.74

802.11g MIMO 20.07 101.62
2412 - 2472

802.11n(HT20) MIMO 20.07 101.62

802.11ax(HE20) MIMO 16.61 45.81

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 -5.15 dBi and
Antenna 2’s maximum gain of -5.52 dBi
“WiFi 1st” and “WiFi 2nd” as indicated in antenna specification are written as ANT1 and ANT2 in

this report.

5.4. TESTED CHANNELS LIST

Ch. Frequency 11b 11g 11n(HT20) 1lax(HE20)
[MHz] [SISO] [MIMO] [MIMO] [MIMO]
1 2412 O (0] o (0]
2 2417 - 0] @)
3 2422 - 0] @)
6 2437 O 0] @) (0]
7 2442 - @)
8 2447 - o
9 2452 o
10 2 457 - (0] @)
11 2 462 O (0] @) (0]
12 2 467 O 0] @] (0]
13 2472 O (0] @) (0]
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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.

Worst case condition

ANT1 ANT2 ANT ALL
AXxis AXxis AXis
X Y X

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 2TX

802.11b mode: only supports SISO mode
802.11g & n HT20 & ax HE20 mode: only supports MIMO mode.

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.

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

SISO Target[dBm] MIMO Target[dBm]
802.11n 802.11ax 802.11n 802.11ax
Ch. Freq. 802.11b 802.11g HT20 HE20(SU Ch. Freq. 802.11g HT20 HE20(SU)

1 2412 20 1 2412 18 18 16

2 2417 2 2417 18 18

3 2422 3 2422 20 20

4 2427 4 2427

5 2432 5 2432

6 2437 0 6 2437 0 0 16

7 2442 7 2442 20

8 2447 8 2447 18

9 2452 9 2452 18
10 2457 10 2457 20 16
11 2462 20 11 2462 16 16 16
12 2467 11 12 2467 14 14 14
13 2472 5 13 2472 8 8 8

Notel. Since 802.11g and 802.11n mode’s low & mid & high channel target is higher than
802.11ax, spurious test did not proceed in 802.11ax(SU) mode.

Note2. 802.11ax's 11,12,13 channels target are the same as 802.11g, 802.11n mode’s targets.
So band-edge test was performed in 802.11ax(SU) mode.
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Test case configuration for 802.11ax HE20(RU) modes :

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

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

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37N8BT85J8SE3 N/A
Data Cable SAMSUNG EP-DN980BBE 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

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 Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 08-19-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-13-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-13-22
Antenna, Horn, 18 GHz ETS 3115 00167211 07-27-22
Antenna, Horn, 18 GHz ETS 3115 00161451 08-15-22
Antenna, Horn, 18 GHz ETS 3117 00168724 07-27-22
Antenna, Horn, 18 GHz ETS 3117 00168717 08-15-22
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-04-22
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-06-21
Preamplifier, 1000 MHz Sonoma 310N 341282 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 351741 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-04-21
Spectrum Analyzer, 44 GHz Keysight N9030B MY57143717 01-20-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-05-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-05-21
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-21
Average Power Sensor Agilent / HP U2000 MY54270007 08-05-21
Attenuator PASTERNACK PE7087-10 A001 08-03-21
Attenuator PASTERNACK PE7087-10 A008 08-03-21
Attenuator PASTERNACK PE7004-10 2 08-04-21
Attenuator PASTERNACK PE7087-10 A009 08-03-21
EMI Test Receive, 40 GHz R&S ESU40 100439 08-03-21
EMI Test Receive, 40 GHz R&S ESU40 100457 08-03-21
EMI Test Receive, 3 GHz R&S ESR3 101832 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-04-21
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-04-21
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-04-21
LISN R&S ENV-216 101837 08-06-21
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-02-21
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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8. SUMMARY TABLE

5O 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
15.247 (d) |Emission 30dBe Pass
Conducted
15.247 TX conducted output power < 30dBm Pass
(b)(3)
15.247 (e) [PSD < 8dBm Pass
AC P Li . P Li
15.207 (a) C. qwer ine conducted Section 10 ower Line Pass
emissions conducted
15.205, . . - .
15.209 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.

Qn Period Duty Duty Duty Cy_cle : 1_FI'

Mode Time [ms] C)_/cle X Cycle X Correction Minimum

[ms] [Linear] [%] Factor[dB] | VBWI[kHZz]
802.11b 16.800 16.890 0.995 99.47 - 0.06
802.11g MIMO 2.790 2.891 0.965 96.51 0.15 0.36
802.11n(HT20) MIMO 5.114 5.215 0.981 98.06 - 0.20
802.11ax(HE20) MIMO SU 4.268 4.369 0.977 97.69 0.10 0.23
802.11ax(HE20) MIMO 26T 5.222 5.323 0.981 98.10 - 0.19
802.11ax(HE20) MIMO 52T 5.102 5.204 0.980 98.04 - 0.20
802.11ax(HE20) MIMO 106T 4.754 4.855 0.979 97.92 0.09 0.21

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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Keysight Spectrum Anslyzer - Swept S4 Keysight Spectrum Analyzer - Swept S4 o | e ek
AL RE Som oC RAE SENSEINT ALIGN AUTO AL RE 500 DC RRE SENSE:INT ALIGN AUTO 02:59:07 PM Sep 28,2020
#Avg Type: RMS ] #Avg Type: RMS aci 3456
PNO: Fost —+ Trig: RF Burst PO Fast ——  Trig: RF Burst
IFGain:Low Atten: 40 dB IFGain:Low Arten: 40 dB
AMkKr3 2.891 ms
0By Ref 30,00 dBm 04g/dlv_ Ref 30,00 dBm -0.84 dB
Log 7 § Log 3 s
Span 0 Hz| [§Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts]
T Funcrion ] Funcronwotal ————— Funcronvae 8

Sweep 50,67 ms (20001 pts)

Center 2.437000000 GHz

2893 ms

18.86 dBm

Res BW 8 MHz #VBW 50 MHz
[ FUNCTON T FUNCTONWIOTH [ —Flicrowwve B
1689 ms 2086 dBm 1N t
2 A1 t 1680 ms (4] 129d8 2 A1 t o 2790 ms (a) 3.18 dB
3 a1 t il 1689ms (A -0.06dB a1 t () 2891 ms (A)  -084dB
5
5
7
8
9
10
11
usa — [—
Keysight Spectrurn Anslyze! - Swept 54 ==
L W [s0o oc | comec Sewse b P 03.9005PM sep28, 2020
I TRRE] 315 §
PO Fast ~»- Trig:RF Burst
IFGain:Low Atten: 40 dB
0deiav Ref 30.00 dBm 1.03 dB
0g {,
[ R %

Span 0 Hz

Center 2437000000 GHz

#VBW 50 MHz

‘Sweep 20.00 ms (20001 pts)

NG MLUE

Res BW 8 MHz

5216 ms 19.92dBm

N t
2 a1 t 8 5114 ms (A) 064dB
4 a1 t (8 5215 ms (A) -1.03dB
5
]
7
8
9
10
"
sa sTATUS
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802.11ax

HE20(MIMO 26T)

N ALIGN AUTO
#Avg Type:RMS

802.11ax HE20(MIMO SU)

Keysight Spectrum Anslyzer - Swept S4 =R Keysight Spectrum Analyzer - Swept S4
RL RF 500 DC ORRE NT| ALIGN AUTO 02:13:13 PMOCt 06, 2020 AL [3 500 DC ORRE
BAvg Type: RMS & 5 I
PNO-Fast —+ Trig:RF Burst TYeE W PNO Fast —+— Trig: RFBurst
IFGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 40 dB
AMEKr3 4.369 ms|
0By Ref 30,00 dBm 0.29 dE| {10 az/av Ref 30,00 dBm
Log Log
v £
| — ‘ ‘3 ) 9
Center 2.437000000 GHz Span 0 Hz| [§Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 16,00 ms (20001 pts) [§Res BW 8 MHz #VBW 50 MHz Sweep 16.00 ms (20001 pts]
[ Funcrion [ Fucronwotal ———— Foicronvave | -
10.48 dBm 1N t 4718 ms 1117 dBm
2 A1 t () 5222 ms (&) 3.85 dB
At t (a) 5323 ms (A) 12248

4367 ms.
245dB

2 A1 t 1a) 4268 ms (A)
3l a1 t (Al 4369 ms (A) 02948
5
5
7
8
9
10
1
usa status status
802.11ax HE20(SISO 52T) 802.11ax HE20(MIMO 106T)
Keysight Spectrum Anslyzer - Swept S4 =R Keysight Spectrum Analyzer - Swept S4
RL RF 500 DC ORRE SENSE:INT| ALIGN AUTO 02:16:10 PM Ot 06, 2020 AL [3 500 DC ORRE SENSE:INT| ALIGN AUTO
BAvg Type: RMS TRace] S5 | #Avg Type: RMS
PNO-Fast —+ Trig:RF Burst TYeE W PNO Fast —+— Trig: RFBurst
IFGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 40 dB
AMkr3 5.204 ms| AMKr3 4.855 ms|
0By Ref 30,00 dBm -0.52 dE/ 10 4eraiv Ref 30,00 dBm -0.08 dB
Log Log
' 0 @ ¥ &
| | T 1
Center 2.437000000 GHz Span 0 Hz| [§Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 16,00 ms (20001 pts) [§Res BW 8 MHz #VBW 50 MHz Sweep 16.00 ms (20001 pts]
B | [rrlmooe TRC] scil a
N 1 5.204ms 11.92 d8m N 4854 ms 11.02 dBm
2 A1 t (a) 5102ms (A)  0.95dB 2 A1 t (a) 4764 ms (4) 189.dB
a1 t (Al 5204ms (A} 052dB a1 t (a) 4855 ms (4) -0.08 4B
4
5
6
7
8
9
10
"
usa — —
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LIMITS

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 SISO MODE IN THE 2.4 GHz BAND

Channel Frequency 6 dB Bandwidth [MHZz] Minimum Limit
[MHz] ANT 1 ANT 2 [MHz]
1 2 412 7.55 8.01
6 2437 8.01 7.05
11 2 462 8.02 757
12 2 467 753 7.56 05
13 2472 6.56 7.07
Worst 6.56 7.05

9.2.2.802.11g MIMO MODE IN THE 2.4 GHz BAND

channel Frequency 6 dB Bandwidth [MHz] P——

[MHz] ANT 1 ANT 2 [MHz]
1 2 412 15.92 16.32
2 2417 16.31 16.35
3 2 422 16.33 16.35
6 2 437 16.34 16.34

10 2 457 16.33 16.35 0.5
11 2 462 16.29 16.30
12 2 467 16.30 16.33
13 2 472 16.31 16.35
Worst 15.92 16.30
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9.2.3.802.11n HT20 MIMO MODE IN THE 2.4 GHz BAND

channel Frequency 6 dB Bandwidth [MHz] i
[MHZ] ANT 1 ANT 2 [MHZ]
1 2412 17.15 17.54
2 2417 17.59 17.17
3 2422 17.58 17.57
6 2 437 17.56 17.59
7 2 442 17.59 17.60
8 2 447 17.58 17.68
9 2 452 17.58 17.61 0.5
10 2 457 17.60 17.59
11 2 462 17.15 17.54
12 2 467 16.26 17.56
13 2472 17.15 17.57
Worst 16.26 17.17

9.2.4.802.11ax HE20 MIMO MODE IN THE 2.4 GHz BAND

Channel Frequency S A 6 dB Bandwidth [MHZz] Minimum Limit
[MHZ] ANT 1 ANT 2 [MHZ]
1 2412 2.025 2.057
6 2 437 26T 0 1.977 1.964
11 2 462 1.982 1.982 03
Worst 1.977 1.964

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

Weysoght Spectrum Analyzer - Occupied W P Wepught Spectrum Anslyzes - Occugied B ===
L z 0a SENSE I LIGH AUTO 124211 PMNan 09, 2020 RL 5 s Gl AUTO 125843 PG 08,2020
‘ Center Freq: 2.412000000 GHz Radie Std: None | Center Freq: 2.412000000 GHz Radio Std: None
. Trig: FreeRun AvglHold: 100/100 ws. Trig:FreeRun ‘Avg|Hold: 100100
HFGainLow #Aten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2412 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 27.3 dBm Occupied Bandwidth Total Power 27.1 dBm
12.862 MHz 13.017 MHz
Transmit Freq Error 108.90 kHz OBW Power 99.00 % Transmit Freq Error 121.65 kHz OBW Power 99.00 %
x dB Bandwidth 7.545 MHz x dB -6.00 dB x dB Bandwidth 8.007 MHz xdB -6.00 dB
usc sans wsa matus
Keysight Spectrum Analyzer - Occupied BW == Keysight Spectram Analyzer - Occupied BW ol
RL G N Al 12:43:12 PMNov 09, 2020 RL 5 I T [ - B 12:59:02 P Nov 09, 2020
] Center Freq: 2437000000 GHz Radio Std: None | Cener Freq: 2.437000000 GHz Radio Std: None
+. Trig: FreeRun AvglHold: 1001100 . Trig: Free Run Avg|Hold: 100100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBldiv 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 27.7 dBm Occupied Bandwidth Total Power 27.1 dBm
12.735 MHz 12.347 MHz
Transmit Freq Error -8.822 kHz OBW Power 99.00 % Transmit Freq Error -24.919 kHz OBW Power 98.00 %
x dB Bandwidth 8.011 MHz x dB -6.00 dB x dB Bandwidth 7.051 MHz xdB -6.00 dB
s Smans = —
Weysoght Spectrum Analyzer - Occupied W P Wepught Spectrum Anslyzes - Occugied B ===
L z 0a SENSE I LIGH AUTO 12:43.00 PMNan 09, 2020 RL 5 s Gl AUTO 1258:14 PG 08,2020
‘ Center Freq: 2.462000000 GHz Radie Std: None | Center Freq: 2.462000000 GHz Radio Std: None
. Trig: FreeRun AvglHold: 100/100 we. Trig:FreeRun ‘Avg|Hold: 100100
HFGoin:Low #Atten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 dB Radio Device: BTS
0 dBldiv 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 27.8 dBm Occupied Bandwidth Total Power 27.8 dBm
12.934 MHz 13.140 MHz
Transmit Freq Error 57.514 kHz OBW Power 99.00 % Transmit Freq Error 23.321 kHz OBW Power 99.00 %
x dB Bandwidth 8.018 MHz x dB -6.00 dB x dB Bandwidth 7.568 MHz xdB -6.00 dB
usc Sans wsa amamus
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[P ———T = Verognt Spectrum Analyaes - Occogied B ==
RL 2 0a SENSE I LIGH AUTO 12:43:43 PMay 09, 2020 kL 5 ENSE I GH AUTO 1259.29 PN NG 08,2020
] Center Freq: 2467000000 GHz Radio Std: None ] Center Freq: 2467000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 100/100 cu. Trig:FreeRun Awg|Hold: 1001100
HFGainLow #Aten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
"I dBidiv Ref 30.00 dBm Ir Bldiv Ref 30.00 dBm
o o
t

Center 2.467 GHz Span 30 MHz Center 2467 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 19.4 dBm Occupied Bandwidth Total Power 18.2dBm

10.824 MHz 10.631 MHz

Transmit Freq Error 135.61 kHz OBW Power 99.00 % Transmit Freq Error -44.643 kHz OBW Power 98.00 %

x dB Bandwidth 7.528 MHz x dB -6.00 dB x dB Bandwidth 7.557 MHz x dB -6.00 dB
s Smans sc s

¥eyeiaht Spectrum hralyzer - Occupied W = Veysght Spectrum Aralyzer - Occupied B =

AL s i 12:43:59 Phiaw 09, 2020 KL E T Zul [ aiona 1255:41 Wiy 09,2020

] Center Freq: 2472000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None
e Trig: Free Run AvglHold: 1001100 e Trig:FreeRun Avg|Hold: 100100
HFGoinLow #atten: 30 0B Radie Device: BTS AFGaindow #atten: 30 4B Radio Device: BTS
0 dBidi Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
i

Center 2472 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 13.1 dBm Occupied Bandwidth Total Power 12.2dBm

10.607 MHz 10.473 MHz

Transmit Freq Error 22.027 kHz OBW Power 99.00 % Transmit Freq Error -1.886 kHz OBW Power 98.00 %

x dB Bandwidth 6.560 MHz x dB -6.00 dB x dB Bandwidth 7.072 MHz x dB -6.00 dB
usc Sans wsa amamus
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DTS 2.4 GHz IEEE 802.119 mode

ANT 1

ANT 2

1 Channel

1 Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

s Trig: FreeRun

HFGainiLow #Aten: 30 48

] " Center Freq: 2.412000000 GHz

AvglHold: 100/100

o [
12:44.38 P Moy 09, 2020
Radio Std: None

Radio Device: 8TS.

Keyasght Spectrum Analyze - Occupied BW
AL ¥

] "~ Center Freq: 2.412000000 GHz

v Trig: Free Run Avg|Held: 1001100

#FGainiLow #Aen: 30 d8

=R
01,00:08 P Nov 08, 2020
Radio Std: Nane

Radio Device: BTS

Ref 30.00 dBm

10 dBldiv
o

Ref 30.00 dBm

0 eBidiv
o

Log

Log

e Trig: FreeRun

‘AvglHold: 100/100

e Trig:FreeRu AvglHold: 1001100

Center 2.412 GHz Span 30 MHz Center 2412 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 21.3 dBm Occupied Bandwidth Total Power 21.6 dBm

16.412 MHz 16.404 MHz

Transmit Freq Error 20.643 kHz OBW Power 99.00 % Transmit Freq Error 25.478 kHz OBW Power 99.00 %

x dB Bandwidth 15.92 MHz x dB -6.00 dB x dB Bandwidth 16.32 MHz x dB -6.00 dB
s Smans sc s

Keysight Spectrum Analyzer - Occupied BW == Keysight Spectram Analyzer - Occupied BW ol

RL G N Al 12:44:52 PMWov 09, 2020 RL 5 I T [ - B 01:00:37 PM Nov 09, 2020

] Center Freq: 2417000000 GHz Radio Std: None | Center Freq: 2447000000 GHz Radio Std: None

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

s Trig: FreeRun

] " Center Freq: 2.422000000 GH:

z
AvglHold: 100/100

12:45.06 PM oY 09, 2020
Radio Std: None

Keyasght Spectrum Analyze - Occupied BW
AL ¥

] "~ Center Freq: 2.422000000 GHz

v Trig: Free Run Avg|Held: 1001100

#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm

Log Log
Center 2417 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 21.2dBm Occupied Bandwidth Total Power 21.5dBm

16.474 MHz 16.465 MHz

Transmit Freq Error 14.510 kHz OBW Power 99.00 % Transmit Freq Error 40.969 kHz OBW Power 98.00 %

x dB Bandwidth 16.31 MHz x dB -6.00 dB x dB Bandwidth 16.35 MHz xdB -6.00 dB
usc Sans wsa amamus

P ===

©1,02:12 PH NV 08, 2020
Radio Std: Nane

HFGainLow #Aten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
10 dBldiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.422 GHz Span 30 MHz Center 2422 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 23.4dBm

16.480 MHz 16.459 MHz

Transmit Freq Error 21.441 kHz OBW Power 99.00 % Transmit Freq Error 36.772 kHz OBW Power 99.00 %

x dB Bandwidth 16.33 MHz x dB -6.00 dB x dB Bandwidth 16.35 MHz xdB -6.00 dB
s Smans sc s
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ANT 1

ANT 2

6 Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

] " Center Freq: 2.437000000 GHz
R

[E=R[r=2
12:45:51 PM oY 09, 2020
Radio Std: None

Keyasght Spectrum Analyze - Occupied BW
AL ¥ 0 ORRE

6 Channel

"~ Center Freq: 2437000000 GHz
i

=R
01,02:28 P NoY 08, 2020
Radio Std: Nane

] Center Freq: 2.457000000 GH
Trig: Free Run

HFGainiLow

z
‘AvglHold: 100/100

#FGainiLow

AvglHold: 1001100

e Trig: FreeRun AvglHold: 100/100 cu. Trig:FreeRun Awg|Hold: 1001100
HFGainLow #Aten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B 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 23.2dBm Occupied Bandwidth Total Power 23.4 dBm

16.493 MHz 16.474 MHz

Transmit Freq Error -18.109 kHz OBW Power 99.00 % Transmit Freq Error -9.213 kHz OBW Power 98.00 %

x dB Bandwidth 16.34 MHz x dB -6.00 dB x dB Bandwidth 16.34 MHz x dB -6.00 dB
s Smans sc s

¥eyeiaht Spectrum hralyzer - Occupied W = Veysght Spectrum Aralyzer - Occupied B (F==r

AL i 12:48:16 PhiHaw 09, 2020 KL E T Zul | - 01:02:50 P oy 09,2020

Radio Std: None | Cener Freq: 2.457000000 GHz Radio Std: None
Trig: Free Run

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

] "~ Center Freq: 2.462000000 GH:

+. Trig: FreeRun

z
AvglHold: 100/100

12:46.78 P Moy 09, 2020
Radio Std: None

Keyasght Spectrum Analyze - Occupied BW
AL ¥ 0 ORRE

"~ Center Freq: 2.462000000 GHz _
+. Trig: FreeRun “AvglHold: 1001100

#Atten: 30 dB Radio Device: BTS #Atten: 30 dB Radio Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBidiv 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 22.9 dBm Occupied Bandwidth Total Power 23.5dBm

16.512 MHz 16.486 MHz

Transmit Freq Error 5.180 kHz OBW Power 99.00 % Transmit Freq Error -10.730 kHz OBW Power 98.00 %

x dB Bandwidth 16.33 MHz x dB -6.00 dB x dB Bandwidth 16.35 MHz xdB -6.00 dB
usc Sans wsa amamus

P ===

01,0311 PHNOY 08, 2020
Radio Std: Nane

Srans)

anus)

HFGoiniow | #Atten: 2048 Radio Device: BTS AFGainiow | #Atten: 3048 Radio Device: BTS

10 dBJdiv. 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 20.2 dBm Occupied Bandwidth Total Power 20.3 dBm

16.380 MHz 16.389 MHz
Transmit Freq Error 4.356 kHz OBW Power 99.00 % Transmit Freq Error -1.631 kHz OBW Power 99.00 %
x dB Bandwidth 16.29 MHz x dB -6.00 dB x dB Bandwidth 16.30 MHz xdB -6.00 dB
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REPORT NO: 4789651209-E3V2

FCC ID: ASLSMG991B

DATE: NOV 26, 2020

ANT 1

ANT 2

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

12 Channel

Center Freq: 2467000000

GHz

o [
12:46:47 PMNoY 09, 2020
Radio Std: None

Keyasght Spectrum Analyze - Occupied BW
AL ¥

12 Channel

GHz

Center Freq: 2.467000000
R

=R
01,03:27 PH NV 08, 2020
Radio Std: Nane

STams)

TaTUS)

e Trig: FreeRun AvglHold: 100/100 cu. Trig:FreeRun Awg|Hold: 1001100
HFGainLow #Aten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
"I dBidiv Ref 30.00 dBm Ir Bldiv Ref 30.00 dBm
o o
Center 2.467 GHz Span 30 MHz Center 2467 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 17.2 dBm Occupied Bandwidth Total Power 17.7 dBm
16.381 MHz 16.390 MHz
Transmit Freq Error 2.961 kHz OBW Power 99.00 % Transmit Freq Error -8.609 kHz OBW Power 98.00 %
x dB Bandwidth 16.30 MHz x dB -6.00 dB x dB Bandwidth 16.33 MHz x dB -6.00 dB
s Smans sc s
¥eyeiaht Spectrum hralyzer - Occupied W = Veysght Spectrum Aralyzer - Occupied B =
AL s i 12:47:07 Phiaw 09, 2020 KL E T Zul [ aiona 01:053:42 P oy 09,2020
] Center Freq: 2472000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None
e Trig: Free Run AvglHold: 1001100 e Trig:FreeRun Avg|Hold: 100100
HFGoinLow #atten: 30 0B Radie Device: BTS AFGaindow #atten: 30 4B Radio Device: BTS
0 dBidi Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2472 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 11.3 dBm Occupied Bandwidth Total Power 11.5dBm
16.411 MHz 16.390 MHz
Transmit Freq Error 4.072 kHz OBW Power 99.00 % Transmit Freq Error -5.633 kHz OBW Power 98.00 %
x dB Bandwidth 16.31 MHz x dB -6.00 dB x dB Bandwidth 16.35 MHz x dB -6.00 dB
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REPORT NO: 4789651209-E3V2
FCC ID: ASLSMG991B

DATE: NOV 26, 2020

DTS 2.4 GHz IEEE 802.11n HT20 mode

ANT 1

ANT 2

1 Channel

Keyesght Spectrum hnalyzer - Occupied BW ==
AL S INT 16H 12:48158 PhiNaw 09, 2020
] Center Freq: 2.412000000 GHz

+. Trig: FreeRun ‘AvglHold: 100/100

Radio Std: None

1 Channel

] Camer Freq: 2412000000 GHz
. Trig: FreeRun

(=
01:04:18 P Nov 03, 2020
Radio Std: None

epght Spectram Anszes - Occupied W
RL 5

- AvglHold: 1001100
AFGainLow

HFGoinLow #atten: 30 0B Radie Device: BTS #atten: 30 4B 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 2412 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 21.4 dBm Occupied Bandwidth Total Power 21.9. dBm

17.619 MHz 17.613 MHz

Transmit Freq Error 28.362 kHz OBW Power 99.00 % Transmit Freq Error 23.038 kHz OBW Power 98.00 %

x dB Bandwidth 17.15 MHz x dB -6.00 dB x dB Bandwidth 17.54 MHz x dB -6.00 dB
s Smans = s

Keyssght Spectrum Analyzer - Occupied BW Tl
AL = 0g 0 12:49.22 PMNov 09, 2020

Radio Std: None

] " Center Freq: 2.417000000 GHz
. Trig: FreeRun ‘AvgIHold: 100100

=y =l
AL ; oc | come 0104231 PNy 09,2020
Radio Std: None

] "~ Center Freq: 2.417000000 GHz _
Trig: Free Run

e Avg|Held: 1001100

SFGanLow . #ARen: 308 Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
i
i

Center 2417 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 21.4 dBm Occupied Bandwidth Total Power 21.8dBm

17.672 MHz 17.654 MHz

Transmit Freq Error 30.402 kHz OBW Power 99.00 % Transmit Freq Error 40.035 kHz OBW Power 99.00 %

x dB Bandwidth 17.59 MHz x dB -6.00 dB x dB Bandwidth 17.17 MHz xdB -6.00 dB
usc Sans wsa amamus

Keysight Spectrum Analyzer - Occupied BW =) Keysight Spectram Analyzer - Occupied BW =n

RL G T ALIGN Al 12:49:38 PMWov 09, 2020 RL 5 I T [ - B 01:04:46 PM Nov 09, 2020

] Center Freq: 2422000000 GHz Radio Std: None | Cener Freq: 2.422000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 100100 . Trig: Free Run Avg|Hold: 100100
HFGainLow #Atten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
10 dBJdiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
i

Center 2.422 GHz Span 30 MHz Center 2422 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 23.5dBm

17.699 MHz 17.671 MHz

Transmit Freq Error 22.244 kHz OBW Power 99.00 % Transmit Freq Error 39.811 kHz OBW Power 98.00 %

x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.57 MHz xdB -6.00 dB
s Smans sc s
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REPORT NO: 4789651209-E3V2
FCC ID: ASLSMG991B

DATE: NOV 26, 2020

ANT 1

ANT 2

6 Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

] " Center Freq: 2.437000000 GHz
R

[E=R[r=2
12:43.50 PM Moy 09, 2020

Keyasght Spectrum Analyze - Occupied BW
AL ¥ 0 ORRE

6 Channel

=R
0 01,04:58 PNV 08, 2020

Radio Std: None

] "~ Center Freq: 2437000000 GHz Radio Std: Nane
LT

| Center Freg: 2.442000000 GH

z
Trig: Free Run ‘AvglHold: 100/100

e Trig: FreeRun AvglHold: 100/100 cu. Trig:FreeRun Awg|Hold: 1001100
HFGainLow #Aten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B 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 23.2dBm Occupied Bandwidth Total Power 23.6 dBm

17.701 MHz 17.650 MHz

Transmit Freq Error -12.863 kHz OBW Power 99.00 % Transmit Freq Error -5.603 kHz OBW Power 98.00 %

x dB Bandwidth 17.56 MHz x dB -6.00 dB x dB Bandwidth 17.59 MHz x dB -6.00 dB
uso Smans sc s

¥eyeiaht Spectrum hralyzer - Occupied W = Veysght Spectrum Aralyzer - Occupied B (F==r

AL u 125005 PhiHav 09, 2020 KL E T Zul -— 01:05:20 P oy 09,2020

Radio Std: None | Ganta Freg: 2442000000 Radio Std: None
- n

Hz
AvglHold: 1001100

Trig: Free Ru

] " Center Freq: 2.447000000 GH:
e Trig: FreeRun

z
AvglHold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.442 GHz Span 30 MHz Center 2.442 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 22.8 dBm Occupied Bandwidth Total Power 23.0dBm
17.711 MHz 17.659 MHz
Transmit Freq Error -14.968 kHz OBW Power 99.00 % Transmit Freq Error -14.095 kHz OBW Power 98.00 %
x dB Bandwidth 17.59 MHz x dB -6.00 dB x dB Bandwidth 17.60 MHz xdB -6.00 dB
usc Sans wsa amamus
Weysoght Spectrum Analyzer - Occupied W P Wepught Spectrum Anslyzes - Occugied B ===
L 2 0a E 12:50.27 My 09, 2020 AL 5 0 ORFE 2T 01.05:37 PG 08,2020

Radio Std: None

] "~ Center Freq: 2447000000 GHz Radio Std: Nane

v Trig: Free Run Avg|Held: 1001100

HFGainLow #Aten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
10 dBJdiv. Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.447 GHz Span 30 MHz Center 2447 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 22.3 dBm Occupied Bandwidth Total Power 22.5dBm

17.715 MHz 17.668 MHz

Transmit Freq Error -16.324 kHz OBW Power 99.00 % Transmit Freq Error -26.204 kHz OBW Power 99.00 %

x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.68 MHz x dB -6.00 dB
s Smans sc —
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REPORT NO: 4789651209-E3V2
FCC ID: ASLSMG991B

DATE: NOV 26, 2020

ANT 1

ANT 2

9 Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

[E=R[r=2
0 12:50:41 PM oY 09, 2020

] " Center Freq: 2.452000000 GHz Radio Std: None
Trig: Free Run

AvglHold: 100/100

9 Channel

Keyomght Spectrum Ansfyaes - Occupied B
RL 5 0 ORRE ENSE.L ALIGH AUTO
| Center Freq: 2.452000000 GHz

. Trig: FreeRun

Avg|Held: 1001100

=R
01,0554 PHNov 0, 2020
Radio Std: Nane

] Center Freq: 2.457000000 GHz
Trig: Free Run ‘AvglHold: 100/100

HFGainiLow

- AvglHold: 1001100
AFGainLow

SFGanLow . #ARen: 308 Radio Device: BTS SFGainiow  #Atien: 30 d8 Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.452 GHz Span 30 MHz Center 2452 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 22.0 dBm Occupied Bandwidth Total Power 22.4 dBm

17.692 MHz 17.656 MHz

Transmit Freq Error 3.213 kHz OBW Power 99.00 % Transmit Freq Error -14.070 kHz OBW Power 98.00 %

x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.61 MHz x dB -6.00 dB
s Smans sc s

¥eyeiaht Spectrum hralyzer - Occupied W = Veysght Spectrum Aralyzer - Occupied B (F==r

AL i 125055 Phaav 09, 2020 KL E T Zul | - 01:06:09 P oy 09,2020

Radio Std: None | Cener Freq: 2.457000000 GHz Radio Std: None
. Trig: FreeRun

] "~ Center Freq: 2.462000000 GH: Radio Std: None

z
+. Trig: FreeRun AvglHold: 100/100

] "~ Center Freq: 2.462000000 GHz

+. Trig:FreeRun Avg|Held: 1001100

#Atten: 30 dB Radio Device: BTS #Atten: 30 dB Radio Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBidiv 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 19.2 dBm Occupied Bandwidth Total Power 19.8 dBm
17.700 MHz 17.656 MHz
Transmit Freq Error 3 Hz OBW Power 99.00 % Transmit Freq Error -15.925 kHz OBW Power 98.00 %
x dB Bandwidth 17.60 MHz x dB -6.00 dB x dB Bandwidth 17.59 MHz xdB -6.00 dB
usc Sans wsa amamus
Weysoght Spectrum Analyzer - Occupied W [E=xr Wepught Spectrum Anslyzes - Occugied B ===
L 2 0a AUT0 1251:10 My 09, 2020 AL 5 0 ORFE 7 z 01.06:28 PH NGy 08,2020

Radio Std: Nane

HFGoiniow | #Atten: 2048 Radio Device: BTS AFGainiow | #Atten: 3048 Radio Device: BTS

10 dBJdiv. 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 20.3 dBm Occupied Bandwidth Total Power 20.4 dBm

17.598 MHz 17.588 MHz

Transmit Freq Error 7.539 kHz OBW Power 99.00 % Transmit Freq Error -4.759 kHz OBW Power 99.00 %

x dB Bandwidth 17.15 MHz x dB -6.00 dB x dB Bandwidth 17.54 MHz xdB -6.00 dB
s Smans sc —
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REPORT NO: 4789651209-E3V2

FCC ID: ASLSMG991B

DATE: NOV 26, 2020

ANT 1

ANT 2

eyt Speciram Al - Occupied BW. == Vet Specrum Anatyos - Occupied BN ==
RL 2 0a SENSE I LIGH AUTO 12:51.23 PMar 09, 2020 RL 5 ENSE I GN AUTO 01.06:40 P NGy 08,2020
] Center Freq: 2467000000 GHz Radio Std: None ] Center Freq: 2467000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 100/100 cu. Trig:FreeRun Awg|Hold: 1001100
HFGainLow #ARen: 20 d8 Radio Device: BTS. AFGainLow #Anen: 30 4B Radio Device: BTS
"I dBidiv Ref 30.00 dBm I\' Bldiv Ref 30.00 dBm
o o
Center 2.467 GHz Span 30 MHz Center 2467 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 17.0 dBm Occupied Bandwidth Total Power 17.9 dBm
17.586 MHz 17.588 MHz
Transmit Freq Error 74 Hz OBW Power 99.00 % Transmit Freq Error -11.836 kHz OBW Power 98.00 %
x dB Bandwidth 16.26 MHz x dB -6.00 dB x dB Bandwidth 17.56 MHz x dB -6.00 dB
s Smans sc s
¥eyeiaht Spectrum hralyzer - Occupied W = Veysght Spectrum Aralyzer - Occupied B =
AL s i 1251:38 PhiHav 09, 2020 KL E T Zul [ aiona 01:06:53 P oy 09,2020
] Center Freq: 2472000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None
Trig: Free Run Trig: Free Run

HFGainiLow

‘AvglHold: 100/100

#Atten: 30 6B

Radio Deviee: BTS.

#FGainiLow

AvglHold: 1001100

#Atten: 30 0B Radie Device: BTS

Ref 30.00 dBm

0 dBidiv
og

Ref 30.00 dBm

STams)

Center 2472 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 11.5 dBm Occupied Bandwidth Total Power 12.0 dBm
17.626 MHz 17.576 MHz
Transmit Freq Error 1.448 kHz OBW Power 99.00 % Transmit Freq Error -8.240 kHz OBW Power 98.00 %
x dB Bandwidth 17.15 MHz x dB -6.00 dB x dB Bandwidth 17.57 MHz xdB -6.00 dB

TaTUS)
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REPORT NO: 4789651209-E3V2
FCC ID: ASLSMG991B

DATE: NOV 26, 2020

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

ANT 1

ANT 2

1 Channel

Keysight Spectrum Aralyzer - Occupied BW
AL

] Center Freq: 2.412000000 GHz
+. Trig: FreeRun ‘AvglHold: 100/100

=
01:16:51 PhiNo 05, 2020
Radio Std: None

epght Spectram Anszes - Occupied W
RL 5

1 Channel

] Camer Freq: 2412000000 GHz
. Trig: FreeRun

- AvglHold: 1001100
AFGainLow

(=
01:18:26 PM Nov 05, 2020
Radio Std: None

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

] " Center Freq: 2.437000000 GHz
R

0L:17:58 PMNoy 05, 2020
Radio Std: None

AL

Keyasght Spectrum Analyze - Occupied BW

] "~ Center Freq: 2437000000 GHz

HFGoinLow #atten: 30 0B Radie Device: BTS #atten: 30 4B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
t |
l

Center 2.412 GHz Span 30 MHz Center 2412 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 15.5 dBm Occupied Bandwidth Total Power 17.6 dBm

17.551 MHz 17.752 MHz

Transmit Freq Error -921.69 kHz OBW Power 99.00 % Transmit Freq Error -866.43 kHz OBW Power 98.00 %

x dB Bandwidth 2.025 MHz x dB -6.00 dB x dB Bandwidth 2.057 MHz x dB -6.00 dB
s Smans = s

[E=R[r=2 (=Y

©0119:42 PH NV 05, 2020
Radio Std: Nane

Srans)

anus)

. Trig: FreeRun AvglHold: 100/100 ws. Trig:FreeRun ‘Avg|Hold: 100100
HFGainLow #Aten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log ‘ Log
I
i

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 16.4 dBm Occupied Bandwidth Total Power 16.2dBm

17.138 MHz 17.769 MHz

Transmit Freq Error -1.1393 MHz OBW Power 99.00 % Transmit Freq Error -839.15 kHz OBW Power 99.00 %

x dB Bandwidth 1.977 MHz x dB -6.00 dB x dB Bandwidth 1.964 MHz xdB -6.00 dB
usc Sans wsa amamus

Keysight Spectrum Analyzer - Occupied BW =) Keysight Spectram Analyzer - Occupied BW =n

RL G T ALIGN Al 01:17:43 PMMav 05, 2020 RL 5 I T 1 - B 01:19:54 PH Nov 05, 2020

] Center Freq: 2462000000 GHz Radio Std: None | Cener Freq: 2.462000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 100100 . Trig: Free Run Avg|Hold: 100100
HFGainLow #Atten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 4B Radio Device: BTS
10 dBJdiv. Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
I
I |

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 15.4 dBm Occupied Bandwidth Total Power 16.5 dBm

16.692 MHz 15.983 MHz
Transmit Freq Error -1.3871 MHz OBW Power 99.00 % Transmit Freq Error -1.7292 MHz OBW Power 98.00 %
x dB Bandwidth 1.982 MHz x dB -6.00 dB x dB Bandwidth 1.982 MHz xdB -6.00 dB
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REPORT NO: 4789651209-E3V2 DATE: NOV 26, 2020
FCC ID: ASLSMG991B

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 -5.15 -5.52 -2.32
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REPORT NO: 4789651209-E3V2 DATE: NOV 26, 2020
FCC ID: ASLSMG991B

9.3.1. TEST RESULTS

Included in Calculations of Corr’d Power
802.11b SISO - | dB
802.11g MIMO 0.15 | dB
Duty Cycle CF
802.11n HT20 MIMO -1 dB
802.11ax HE20(SU) MIMO 0.10 | dB

Calculation of Output Power result
— Average Power = Meas. Power + Duty Cycle CF / — Total Corr'd Power = ANT1’s Avearage Power + ANT2’s Average Power

- SISO Mode
=y Average Power PQW?r
Mode Channel [MHz] [dBm] Limit
ANT1 ANT2 [dBm]
1 2412 20.21 20.06
6 2 437 20.72 20.20
802.11b 11 2 462 20.76 20.89
12 2 467 11.64 11.70 30.00
13 2472 5.69 5.13
Worst Case 20.76 20.89
- MIMO Mode
Average Power \ Power
Mode Channel Fre'?/lLlj_'ency [dBm] Total ng d Power Limit
[MHz] ANTL ANT2 [dBm] [dBm]
1 2412 14.79 15.14 17.98
2 2 417 14.83 15.09 17.97
3 2 422 17.07 17.05 20.07
802.11g 6 2 437 16.80 17.15 19.99
10 2 457 16.50 17.05 19.79 30.00
11 2 462 13.49 13.85 16.68
12 2 467 10.88 11.42 14.17
13 2 472 4.45 5.69 8.12
Worst Case 20.07
1 2412 14.95 15.18 18.08
2 2 417 14.90 15.16 18.04
3 2 422 17.03 17.08 20.07
6 2 437 16.81 17.16 20.00
7 2 442 16.62 16.77 19.71
8&21.%3“ 8 2 447 15.94 15.91 18.94 30.00
9 2 452 15.50 15.70 18.61
10 2 457 12.84 13.18 16.02
11 2 462 13.51 13.85 16.69
12 2 467 11.18 11.63 14.42
13 2 472 5.23 5.92 8.60
Worst Case 20.07
1 2412 13.64 13.56 16.61
e 6 2 437 13.41 13.20 16.32
HE20(SU) 11 2 462 13.06 13.38 16.23 30.00
12 2 467 10.81 11.63 14.25
13 2 472 478 5.04 7.92
Worst Case 16.61
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REPORT NO: 4789651209-E3V2 DATE: NOV 26, 2020
FCC ID: ASLSMG991B

9.3.2. RUmode TEST RESULTS

Included in Calculations of Corr'd Power
802.11ax HE20 26T MIMO - | dB
Duty Cycle CF 802.11ax HE20 52T MIMO - | dB
802.11ax HE20 106 T MIMO 0.09 | dB

Calculation of Output Power result
— Average Power = Meas. Power + Duty Cycle CF / — Total Corr'd Power = ANT1’s Avearage Power + ANT2’s Average Power

- MIMO Mode
Frequenc RU Average Power Total Corr'd Power
Channel d Y| Tones [dBm] Power Limit
[MHZz] Offset
ANT1 ANT2 [dBm] [dBm]
0 9.61 10.87 13.30
26T 4 9.34 9.95 12.67
8 9.44 10.76 13.16
37 11.24 11.96 14.63
L 2412 52T 38 11.93 11.84 14.90 30.00
40 11.27 11.63 14.46
53 11.41 12.26 14.87
1067 54 11.68 12.17 14.94
0 10.33 10.08 13.22
26T 4 10.55 10.59 13.58
8 9.08 10.49 12.85
37 10.98 10.96 13.98
2 el 52T 38 11.80 11.98 14.90 30.00
40 10.75 11.15 13.96
53 11.58 12.60 15.13
1067 54 11.58 12.98 15.35
0 9.23 10.41 12.87
26T 4 10.13 10.66 13.41
8 9.75 10.62 13.22
37 9.92 10.82 13.40
11 2462 52T 38 11.40 11.97 14.70 30.00
40 11.12 11.56 14.36
53 11.13 12.29 14.76
— 54 11.06 11.81 14.46
0 8.87 10.13 12.56
26T 4 10.18 10.61 13.41
8 9.11 10.45 12.84
37 10.61 11.97 14.35
12 2 467 52T 38 10.85 11.99 14.47 30.00
40 10.85 11.48 14.19
53 10.24 10.94 13.61
1067 54 10.72 11.74 14.27
0 4.30 5.51 7.96
26T 4 4.69 5.32 8.03
8 3.71 5.10 7.47
37 4.56 4.96 7.77
13 2412 52T 38 5.00 5.35 8.19 30.00
40 4.81 4.92 7.88
53 4.40 5.62 8.06
=l 54 4.41 5.15 7.81
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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 MODE TEST RESULTS

Included in Calculations of Corr’d Power
802.11b SISO - | dB
Duty Cycle CF 802.11g MIMO 0.15 | dB
802.11n HT20 MIMO - | 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

- SISO Mode
= Meas PSD Total Corr'd PSD S (L
Mode Channel fe{&lﬁezr}cy [dBm/3kHz] [dBm/3kHz] [dBm/3Ik n;IZ]
ANT1 ANT2 ANT1 ANT2

1 2412 -10.20 -10.16 -10.20 -10.16
6 2 437 -9.99 -10.11 -9.99 -10.11

802.11b 11 2 462 -10.22 -9.56 -10.22 -9.56 8.00
12 2 467 -18.76 -18.69 -18.76 -18.69
13 2 472 -25.06 -24.93 -25.06 -24.93

- MIMO Mode
Frequenc Meas £SD Total Corr'd PSD PSD Limit
e | Clusiiz MHZ] ANT[ldBmlskHziNTz [dBm/3kHz] [dBm/3kHz]

1 2412 -16.78 -15.80 -13.10
2 2 417 -18.12 -16.42 -14.03
3 2 422 -16.07 -14.76 -12.21

802.11g 6 2 437 -16.46 -14.90 -12.45 8.00
10 2 457 -16.59 -15.40 -12.79
11 2 462 -18.04 -17.00 -14.33
12 2 467 -20.91 -19.71 -17.11
13 2 472 -27.10 -25.62 -23.13
1 2412 -17.69 -16.72 -14.17
2 2 417 -19.18 -18.26 -15.68
3 2 422 -17.18 -16.40 -13.76
6 2 437 -17.26 -16.39 -13.80
7 2 442 -17.55 -16.72 -14.11

SOHZT%” 8 2 447 -18.07 -17.62 -14.83 8.00
9 2 452 -18.39 -17.77 -15.06
10 2 457 -21.41 -20.31 -17.81
11 2 462 -18.78 -18.09 -15.41
12 2 467 -21.94 -21.08 -18.48
13 2 472 -27.83 -26.48 -24.09

Page 36 of 141

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: 4789651209-E3V2 DATE: NOV 26, 2020
FCC ID: ASLSMG991B

9.4.2. 802.11ax HE20 MODE TEST RESULTS

Included in Calculations of Corr’'d Power
802.11ax HE20(26T) MIMO - | dB
802.11ax HE20(SU) MIMO 0.10 | dB

Duty Cycle CF

Calculation of Output PSD result
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
[MHZz] Offset ANTL ANT?2 [dBm/100kHz] [dBm/3kHz]
0 -1.61 -0.72 1.87
26T 4 -2.78 -1.85 0.72
1 2412 8.00
8 -2.48 -1.17 1.23
SuU - -5.92 -6.33 -3.01
0 -1.79 -1.95 1.14
26T 4 -0.91 -1.29 1.92
6 2 437 8.00
8 -2.45 -1.31 1.17
SuU - -7.51 -8.14 -4.70
0 -2.92 -1.71 0.74
26T 4 -1.56 -0.84 1.82
11 2 462 8.00
8 -2.31 -1.57 1.08
SuU - -6.51 -6.52 -3.41
0 -2.53 -1.39 1.08
26T 4 -1.99 -1.74 1.15
12 2 467 8.00
8 -2.76 -1.05 1.19
SuU - -8.91 -8.57 -5.62
0 -7.80 -6.74 -4.23
26T 4 -8.36 -6.33 -4.22
13 2472 8.00
8 -8.96 -7.73 -5.29
SuU - -15.80 -14.80 -12.16

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

Page 37 of 141

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: 4789651209-E3V2
FCC ID: ASLSMG991B

DATE: NOV 26, 2020

9.4.3. PSD TEST PLOTS

DTS 2.4 GHz IEEE 802.11b mode

ANT 1

ANT 2

1 Channel

Fepaight Spectum Ansiyze: - Swep SA

AL & o oc | comec | SensEiT ALTGH ATO

o 5 e

Kepaught Spectum Andyzer - Swept SA
08:12:25 AM Moy 10, 2020 5
T e

RL 3

5o | comsc

1 Channel

I SenseanT

#vg Type: RS I - Ay Type: RIS
PNO Wide -+~ Trig: FreeRun Avg|Hold: 1001100 PNO-Wide ~»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 20 dB IFGain:Low Atten: 20 dB
Mkri 2.412 Mkr1 2.412 71
10 dBidiv_ Ref 10.00 dBm -10 10¢Bidiv Ref 10.00 dBm -10.1
Log Log
i .
o ¢ o ¢
. T
e 00
i i«
10 i
{
i o
. i
o ;o
Center 241200 GHz Span 30.00 MHz [Center 241200 GHz Span 30.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz' Sweep 1.229 s (20001 pts) 1Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.220 s (20001 pts)
= Brams = rams
Feyaight Specirum Anslyze: - Swept SA = r=n| Keysight Spectrum Anslyzer - Swept $4 ENIEE
RL " |10 oc | coeec | SeusE T TGN ATD 081453 4M Moy 10, 2020 RL B [s10 oc | comec | SESEINT] ALTGN 8T 02:14:52 Mo« 09, 2020
#Avg Type: RMS 'mk| 345 | #Avg Type: RMS TRACE] T E
BNO: Wide —+— Trig: FreeRun AvglHold: 1001100 e DN Wide >~ Trig: FreeRun AvglHold: 1001100 T n
1FGainiLow Atten: 20 08 oel IFGain:Low Attan: 20 6B oeTA
Mkr1 2.437
10 dBidiv  Ref 10.00 dBm - 10 dgidiv  Ref 10.00 dBm
Log Log
i 0
o ) o ¢
0.4 0.0
i i
B B0
10 i
80.0 40.0
Center 2.43700 GHz Span 30.00 MHz [Center 243700 GHz Span 30.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.220 5 (20001 pts!
= Srans = s
XeyaightSpectnum Anshier - Swcpt SA STE e eynight Spectrum Anshye - SweptSh
L W [sie oc | comec | SenseaT ATGH AUTO 08:17:10 A Nov 10, 2020 AL w510 0c | comec | SensEanT ALTGh AITO 021
#Avg Type: RMS TRace[ T35 ¢ | #avg Type: RMIS
PO Wide ~+- Trig: FreeRun Avg|Hold: 1001100 TPl A NG Wide >  Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 20 dB oerl IFGain:Low Atten: 20 dB
Mkri 2.48 Mkr1 2.462 71
10 dBidiv. - Ref 10.00 dBm - 10 deidiv - Ref 10.00 dBm -
Log Log
i .
" [} . L
. T
w00 00
i i«
0 i
|
B | o
. i
o ;o
Center 2.46200 GHz ‘Span 30.00 MHz [Center 246200 GHz Span 30.00 MHz|
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 pts) 1Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.229 s (20001 pts)
= Brams

=

status
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ANT 1 ANT 2

12 Channel 12 Channel

KeyaightSpectum Anslyze: - Swepl SA Ferught Specum Anlycer - SweptSh =T e
RL R [sio o | comeec | SENSENT ALTGH AUTO AL ®_ [sin 0 | comec | SeNsEanT ATGh ATO 02:24:48 Pltoy 09,2020
#Avg Type: RMS | #Avg Type: RMS TRACE] :
PNO; Wide ——  Trig: FreeRun Avg|Held: 1001100 PNG: Wide —»—  Trig: FreeRun AvglHold: 1001100 neEA
IFGain:Low Atten: 20 dB IFGain:Low Atten: 20 dB oET|

Mkr1 2.46

10 aBidiv - Ref 10.00 dBm 10 cBidiv  Ref 10.00 dBm
Log Log

UT_ ! 0.0 Pl e

Center 2.46700 GHz Span 30.00 MHz [Center 246700 GHz Span 30.00 MHz|
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.220 s (20001 p(s!
= rame| = sTaus

13 Channel

bc | comrec | SENSEINT ALTGH AUTO

13 Channel

o [ comec | s T
| #Aug Type: RMS
NG Wide >~ Trig: FreeRun AvglHold: 100100
\FGainit ow Atten: 20 dB

#hug Type: RMS
BNO Wide > Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 20 d8

Mkr1 2.472 GHz
10 dB/div Ref 10.00 dBm -25.062 dBm 10de/av  Ref 10.00 dBm
Log Leg

a0 } o a 0.0

| [

Center 2.47200 GHz Span 30.00 MHz [Center 2.47200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 5 (20001 pts)
= Srans = s
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DTS 2.4 GHz IEEE 802.119 mode

ANT 1

ANT

2

1 Channel

;g‘gsﬂ:w Ref 10.00 dBm

[T p——— ==~ Vgt Spacrum Analyier - SweptSh e et
RL R [sia o | comeec | =3 TGN AUTD 08:35:05 AM Moy 10, 2020 AL R [sin b | coreeC | SeNsENT ALlGH UTO 01:53:24 PMNow 09, 2020
] #Avg Type: RMS ™ s e ] #Avg Type; RMS. se
BNOTWide —— Trig: FreeRun AvglHald: 1001100 el PN Wide —»—  Trig: FreeRun AvglHold: 100100 TVPE A
G Atten: 20 dB o i

IFGain:Low Atten: 20 68

ﬂggsmv Ref 10.00 dBm

o]

Center 2.41200 GHz

Span 30.00 MHz

#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 pts)

[Center 2.41200 GHz
[#Res BW 3.0 kHz #VBW 10 kHz*

Span 30.00 MHz|
Sweep 1.220 s (20001 pts)

2 Channel

) Veragn Spectum Anayiar - Swepton
RL_ | & [sio oc | comec | [ sensemm ATGH ATO AL B [siq Dc | comkec | SENSEINT ALTGH ATO |
] #Avg Type: RMIS ] #avg Type: RMS
G Wide ~+- Trig: FresRun AvgHold: 1001100 NG Wide ~»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB IFGain:Low Atten: 20 dB
Iﬂggﬁﬂ::iv Ref 10.00 dBm ﬂzgﬁmv Ref 10.00 dBm
i i
100 0 ¢
i T |
a0 0o
i i
i 800
i i
80.0 40.0
Center 241700 GHz Span 30.00 MHz [Center 241700 GHz Span 30.00 MHz,
#Res BW 3.0 kHz #VBW 10 KHZ* Sweep 1.229 s (20001 pts) 7Res BW 3.0 kHz #VBW 10 KHZ" Sweep 1.220 s (20001 pts)
= — = —
[ e ————Ty Vepught Spacrum Analyier - SweptSh
RL R [sia o | comeec | SensE v TGN ATO AL R [sin b | coreeC | SENsENT ALGN UTO 0157
#Avg Type: RMS ] #Avg Type: RMS.
BNOiWide —— Trig: FreeRun AvglHald: 1001100 PN Wide —»—  Trig: FreeRun AvglHold: 1001100
\FGainLow Atten: 20 08 \FGainLow Atten: 20 0B
;g‘gsﬂ:w Ref 10.00 dBm ﬂggﬁmv Ref 10.00 dBm
i i
100 3 1 0
i« l it
0.0 0.0
i 1t |
i T
i« 1
ano 0.0
Center 2.42200 GHz Span 30.00 MHz [Center 242200 GHz Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.220 s (20001 pts)
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Xeyaight Spectnum Anayzer - Swepl =Te ToynightSpectum Anshye - SweptSh
AL W [sie oc | comeec | SenseT ATGH ATO 08:37:10 aMNov 10, 2070 AL ®_ [sin 0 | comec | SeNsEanT Al AUTO
#Avg Type: RMS T b | #Avg Type: RMS.
NG Wide ——  Trig: FreeRun AvglHold: 1001100 i NG Wide > Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 20 dB oeT| IFGain:Low Atten: 20 dB
Mkr1 2.435 453 5 GHz Mkr1 2.439 493 0 GHZ
10 4Bidiv Ref 10.00 dBm -16.460 dBm 10 4Eidiv Ref 10.00 dBm - 35 dBm
Log Log
0 3 e s
. \ T
a0 00
I A i
m i«
{
e o
. i
a0 20
Center 2.43700 GHz Span 30.00 MHz [Center 243700 GHz Span 30.00 MHz|
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.220 s (20001 pts) L1Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.220 s (20001 pts)
= Sramue] == Sratus
Keaioht S ectum Analyzer - SusEt SA = e Veysagnt Specaram Anshzer - Swepe S =la
"L | r s oo | comec | T sensenm NTGH ATD 085718 40 Nov 10, 2020 AL T Iu| | — T 02:02:31 #HiNay 09, 2025
#Avg Type: RMS TRecef[2 345 § ] #Avg Type: RMS TRAGE] 56
NO Wide s Trig: FreeRun AvglHold: 1001100 B NG Vide -+~ Trig: FreeRun AvglHold: 100100
iFGain:Low Atten: 20 dB oeTl IFGainLow Atten: 20 dB
Mkr1 2.458 581 0 GHz Mk
Jogeai_Ref 10.00 dBm -16.585 dBm 10 devav Ref 10.00 dBm
i
100 ‘ )
0
]
0.4
i )
10
80.0
Center 245700 GHz Span 30.00 MHz ICenter 2.45700 GHz Span 30.00 MHz,
#Res BW 3.0 kHz #VBW 10 KHZ* Sweep 1.229 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 ms!
= Srans wsc Tamus
Yeyeight Spectnum Anshyiar - Swept SA P =8 CeyeightSpecrum Anshyie - SweptSh
RL W [sie oc | comec | SeNsEaNT] ATGH AUTO 08:55.41 AMNov 10, 2070 AL " [sin D | oomec | SENSEaNT ATGh ATO
| #hvg Type: RMS : | #Avg Type: RMS.
ONG: Wide ——  Trig: FreeRun AvglHold: 1001100 DN Wide —>—  Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 20 dB oeT| IFGain:Low Atten: 20 dB
Mkr1 2.483 Mkr1 2.461 664 0 GHz|
0giav Ref 10.00 dBm -18.038 dBm 10ceiay Ref 10.00 dBm -16.999 dBm
Log Log
0 0
10 i
[
0.0 0.0
I i
m i«
e | o
¥ .
. i
a0 20
Center 2.46200 GHz Span 30.00 MHz [Center 2.46200 GHz Span 30.00 MHz|
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 pts) 1Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.229 s (20001 pts)
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