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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Microsoft Corporation
One Microsoft Way
Redmond, WA 98052-6399
USA

EUT DESCRIPTION: Portable Computing Device

MODEL: 1964

SERIAL NUMBER: 0F00022211200C (radiated)

OF000AN211200C (radiated)
0F00082211200C (radiated)
0F0003K211200C (antenna port conducted)
0F0003W211200C (antenna port conducted)
0F0003V211200C (antenna port conducted)

SAMPLE RECEIPT DATE: 2021-04-12

DATE TESTED: 2021-04-13 to 2021-06-01
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A2 Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC 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 any agency of the Federal Government, or any agency
of the U.S. government.
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REPORT NO: R13541206-E9

FCC ID: C3K1964

DATE: 2021-06-02
IC: 3048A-1964

2. TEST RESULT SUMMARY

This report contains data provided by the applicant which can impact the validity of results. UL
LLC is only responsible for the validity of results after the integration of the data provided by the

customer.
FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 12.2.
RSS-GEN 6.7 Reportin Per ANSI C63.10
See Comment 26dB BW/99% OBW porting Sections 6.9.2 and
purposes only 6.9 3
(115).407 (a) (2), (h) | RSS-247 6.2 Output Power Complies None.
15.407 (a) (2, 12) | RSS-247 6.2 PSD Complies None.
RSS-GEN 8.9, None.
15.209, 15.205, 8.10, Radiated Emissions Complies
15407 (b) RSS-247 6.2
15.207 RSS-Gen 8.8 égiI;/ISeilg:;Conducted Complies None.
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REPORT NO: R13541206-E9
FCC ID: C3K1964

DATE: 2021-06-02
IC: 3048A-1964

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with;

- FCC CFR 47 Part 2
- FCC CFR 47 Part 15

- FCC KDB 662911 D01 v02r01,

- FCC KDB 905462 D02 v02/D03 v01r02/D06 v02

- FCC KDB 789033 D02 v02r01,
- KDB 414788 D01 Radiated Test Site v01r01

- ANSI C63.10-2013
- RSS-GEN Issue 5 + A2
- RSS-247 Issue 2

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification #0751.06, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Building:
2800 Perimeter Park Dr
Morrisville, NC 27560, U.S.A

Address ISED CABID | ISED Company Number | FCC Registration
Building:
12 Laboratory Dr
RTP, NC 27709, U.S.A
uso067 2180C 703469
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FCC ID: C3K1964 IC: 3048A-1964

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 0.57%
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

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

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5 dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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FCC ID: C3K1964

DATE: 2021-06-02
IC: 3048A-1964

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a portable computing device. This report covers the 5.6 WLAN ax radio in the

device.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5.6GHz BAND 802.11 ax MODE 1TX — ANT A

Frequency Range Mode Output Output Power
(MHz) Power (mWw)
(dBm)
5.6 GHz band, 1TX
802.11ax HE20 SU 19.00 79.43
5500-5720 802.11ax HE20 OFDMA, 106-Tones 18.18 65.77
802.11ax HE20 OFDMA, 52-Tones 15.21 33.19
802.11ax HE20 OFDMA, 26-Tones 12.15 16.41
5510-5710 802.11ax HE40 SU 18.16 65.46
802.11ax HE80O SU 15.32 34.04
802.11ax HE80 OFDMA, 484-Tones 18.16 65.46
5530-5690 802.11ax HE8O OFDMA, 242-Tones 19.99 99.77
802.11ax HE8O0 OFDMA, 106-Tones 18.47 70.31
802.11ax HE80 OFDMA, 52-Tones 15.48 35.32
802.11ax HE80 OFDMA, 26-Tones 12.17 16.48
5570 802.11ax HE160 SU 13.73 23.60
802.11ax HE160 OFDMA, 242-Tones 18.73 74.64
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5.6GHz BAND 802.11 ax MODE 1TX - ANT B

Frequency Range Mode Output Output Power

(MHz) Power (mW)
(dBm)
5.6 GHz band, 1TX

802.11ax HE20SU 15.94 39.26
5500-5720 802.11ax HE20 OFDMA, 106-Tones 15.05 31.99
802.11ax HE20 OFDMA, 52-Tones 13.97 24.95
802.11ax HE20 OFDMA, 26-Tones 11.83 15.24
5510-5710 802.11ax HE40 SU 16.05 40.27
802.11ax HE8O SU 15.29 33.81
802.11ax HE80 OFDMA, 484-Tones 16.23 41.98
5530-5690 802.11ax HE80 OFDMA, 242-Tones 16.93 49.32
802.11ax HE80 OFDMA, 106-Tones 15.49 35.40
802.11ax HEB0 OFDMA, 52-Tones 14.63 29.04
802.11ax HE80 OFDMA, 26-Tones 12.14 16.37
5570 802.11ax HE160 SU 13.68 23.33
802.11ax HE160 OFDMA, 242-Tones 16.53 44,98

5.6GHz BAND 802.11 ax MODE 2TX

Frequency Range Mode Output  [Output Power

(MHz) Power (mw)
(dBm)
5.6 GHz band, 2TX

802.11ax HE20SU 17.99 62.95
5500-5720 802.11ax HE20 OFDMA, 106-Tones 17.45 55.59
802.11ax HE20 OFDMA, 52-Tones 14.98 31.48
802.11ax HE20 OFDMA, 26-Tones 12.37 17.26
5510-5710 802.11ax HE40 SU 18.01 63.24
802.11ax HE8O SU 17.26 53.21
802.11ax HEB0 OFDMA, 484-Tones 18.21 66.22
55305690 802.11ax HE80 OFDMA, 242-Tones 18.84 76.56
802.11ax HE80 OFDMA, 106-Tones 17.58 57.28
802.11ax HE80 OFDMA, 52-Tones 15.49 35.40
802.11ax HE80 OFDMA, 26-Tones 12.42 17.46
5570 802.11ax HE160 SU 15.73 37.41
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6.3. TEST REDUCTIONS CASES

Due to prelimary tests completed on the EUT and to the power settings used by the
manufacturer, the following was used to cover all test cases:

For low and middle of the 5.6GHz band:
e HEB80 SU represents HE80 996T and HE160 996T.
HE160 SU represents HE160 996T*2.
HEB80 484T represents HE40 SU/484T and HE160 484T.
HEB80 242T represents HE20 SU/242T and HE40 242T.
HEB80 26T/52T/106T represents HE20/40/160 26T/52T/106T.
HEB80 242T represents HE160 242T for all testing expect for output power and average
power as these were set lower by the manufactuer.

For the high of the 5.6GHz band:
e HEZ20 SU represents HE20/HE40/HES80 242T.
HE20 26T/52T/106T covers HE40/80/160 26T/52T/106T.
HE40 SU represents HE40 484T.
HE40 SU represents HE80/160 484T.
HE80 SU represents HE80 996T.
HE160 SU represents HE160 996T*2.
HE20 SU represents HE160 242T for all testing expect for output power and average
power as these were set lower by the manufacturer.

6.4. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes two PIFA antennas, with the following gains:

Frequency Antenna A | Antenna B
5470 to 5725MHz | 6.4 dBi 6.9 dBi

6.5. SOFTWARE AND FIRMWARE

OS: Windows Build 19041.vb_release 191206-1406
Test tool version 22.35020.0.0-01924

WLAN driver 22.20.0.5

BT driver 22.30.0.4
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6.6. WORST-CASE CONFIGURATION AND MODE

The fundamental of the EUT was investigated in the three available configurations (A, B and C
as described in the test setup photos) for Antenna A. Where a configuration can be portable it
was also investigated in three orthogonal orientations (X, Y, Z) modes. It was determined that C
(portable) configuration in Y orientation was the worst-case configuration orientation; therefore,
all final radiated testing was performed with the EUT in C (portable) configuration in Y
orientation. for Antenna A.

The fundamental of the EUT was investigated in the three available configurations (A, B and C
as described in the test setup photos) for Antenna B. Where a configuration can be portable it
was also investigated in three orthogonal orientations (X, Y, Z) modes. It was determined that C
(portable) configuration in Z orientation was the worst-case configuration orientation; therefore,
all final radiated testing was performed with the EUT in C (portable) configuration in Z
orientation. for Antenna B.

The fundamental of the EUT was investigated in the three available configurations (A, B and C
as described in the test setup photos) for Antenna A + Antenna B. Where a configuration can be
portable it was also investigated in three orthogonal orientations (X, Y, Z) modes. It was
determined that A configuration was the worst-case configuration orientation; therefore, all final
radiated testing was performed with the EUT in configuration A for Antenna A + Antenna B.

All radios that can transmit simultaneously have been evaluated for radiated for all possible
combinations of transmission and found to be in compliance.

Worst-case data rates as provided by the client were:

802.11ax HE20 1Tx mode: MCSO
802.11ax HE20 2Tx mode: MCS0O NSS2
802.11ax HE40 1Tx mode: MCSO
802.11ax HE40 2Tx mode: MCS0O NSS2
802.11ax HE8B0 1Tx mode: MCSO
802.11ax HE80 2Tx mode: MCS0O NSS2
802.11ax HE160 1Tx mode: MCSO
802.11ax HE160 2Tx mode: MCS0O NSS2

Page 13 of 421

ULLLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R13541206-E9 DATE: 2021-06-02
FCC ID: C3K1964 IC: 3048A-1964

Output power, average power, and power spectral density were performed with the EUT set to
the max power setting of each modulation/channel/mode the EUT will be set at:

RU 61, 14 RU 65, 12

106 9 12 14 RU 62-64,15 | RU 66, 15

122 9 12 14 15 15 14
RU 61-62, 15
138 9 12 14 RU 63, 14 23 22' 1: 14
RU 64, 15 ’
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RU 53, 16 RU 61, 16
106 12 15 RU 54-60, 18 | RU 62-64,18.5 | RU 66, 18 13
122 12 15 18 19 18 15
RU 53-58, 18
138 12 15 RU 59, 16 19 Eﬂ 22' i: 15
RU 60, 18 ’
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RU 65, 14

106 12 14 15 16 RU 66, 16

122 12 14 15 16 16 15
RU 65, 15

138 12 14 15 16 RU 66, 16 15

RU 61, 16
RU62-564, 18
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Radiated band edge emissions was performed with the EUT set to the max power setting of

each modulation/channel/mode the EUT will be set at:

RU 61, 14

106 9 12 14 RU 62-64, 15

RU 66, 15

13

122 - - - -

14
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RU 53, 16 RU 61, 16

106 12 15 RU 54-60, 18 | RU 62-64,18.5 | RU 66, 18

13

122 - - - - - 15
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26dB and 99% bandwidth were performed with the EUT set in 2Tx modes at 1Tx power levels:
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RU 53, 16 RU 61, 16

b 12| 1> | pusa-60,18 | RUG62-64,18.5 | RUG6, 18

13

122 12 15 18 19 18 15
RU 53-58, 18
138 12 15 RU 59, 16 19 Eﬂ 22' i: 15
RU 60, 18 ’

Radiated spurious emissions between 1GHz and 18GHz outside of radiated band edge
emissions, were performed with the EUT set to transmit on low, middle and high RUs on each
modulation with the highest PSD and output power:

RU 61, 19
199 12 ) ) RU 62-64, 18 ) i
122 12 - - 18 - -
138 12 - - 18 - -
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Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed in UL LLC report R13541206-E7.
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6.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

USB Hub J5create JCA374 AY2A1904000477 NA
USB Hub J5create JCA374 AY3A2010013253 NA
USB Hub J5create JCD383 DL3A1903011541 NA
USB Hub J5create JCD383 FY5A2010034764 NA
Earbuds Sony MDR-EX14AP NA NA
Earbuds Sony MDR-EX14AP NA NA
Earbuds JvC HA-FXL NA NA
Power Supply Microsoft 1706 0D130UOHD210C NA
Power Supply Microsoft 1706 0D130U0GX310C N/A
Power Supply Microsoft 1706 0D130UOHD710C N/A
Power Supply Microsoft 1706 0D130U0GU310C N/A
Power Supply Microsoft 1706 0D130UOHDL10C N/A
/0 CABLES

1 Mains 1 12-pin Mains <3 Goes to ac/dc adapter
2 USB-C 2 USB-C USB <3
TEST SETUP

Test software on the EUT exercised the radio card.

SETUP DIAGRAMS

Please refer to R13541206-EP2 for setup diagrams.
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7. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 789033 D02 v02r01, Section B.

26 dB Emission BW: KDB 789033 D02 v02r01, Section C.1

99% Occupied BW: KDB 789033 D02 v02r01, Section D.

Conducted Output Power: KDB 789033 D02 v02r01, Section E.3.b (Method PM-G)

Power Spectral Density: KDB 789033 D02 v02r01, Section F

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.1, G.3, G.4, G.5,
and G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.2, G.3, G .4,
and G.5.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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8. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment
ID Description Manufacturer Model Number | Last Cal. | Next Cal.
Conducted Room 1
SA0025
Spectrum Analyzer Agilent N9030A 2021-04-01[2022-04-01
PWMO002
(PRE0137344) | RF Power Meter Keysight Technologies N1911A 2020-07-31[2021-07-31
PWS001 Peak and Avg Power
(PREQ0137347) | Sensor, 50MHz to 18GHz | Keysight Technologies N1921A 2020-05-27 | 2021-05-27
PWS002 Peak and Avg Power
(PRE0137348) | Sensor, 50MHz to 18GHz | Keysight Technologies N1921A 2020-07-31[2021-07-31
HI10090
(PRE0191271) | Environmental Meter Fisher Scientific 15-077-963 2020-06-26 | 2021-06-26
Version
SOFTEMI Antenna Port Software UL 2021.04.28 NA NA
Conducted Room 2
SA0027
(PRE0126407) | Spectrum Analyzer Keysight Technologies N9030A 2020-06-10|2021-06-10
PWMO004
(PRE0137346) | RF Power Meter Keysight Technologies N1911A 2020-07-31[2021-07-31
PWS002 Peak and Avg Power
(PRE0137348) | Sensor, 50MHz to 18GHz | Keysight Technologies N1921A 2020-07-31[2021-07-31
HI0091 Environmental Meter Fisher Scientific 15-077-963 2020-06-26 | 2021-06-26
Version
SOFTEMI Antenna Port Software UL 2021.4.28 NA NA
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male
CBL087 to BNC-male, 20-ft. Pasternack PE3W06143-240 |2021-04-05 | 2022-04-05
HI0090
(PRE0191271) | Environmental Meter Fisher Scientific 15-077-963 2020-06-26 | 2021-06-26
LISN, 50-ohm/50-uH, 250uH| Fischer Custom| FCC-LISN-50/250-25-
LISNO03 2-conductor, 25A Com. 2-01 2020-08-18 | 2021-08-18
EMI Test Receiver 9kHz- Rohde &
75141 7GHz Schwarz ESCI 7 2020-08-18 | 2021-08-18
Transient Limiter, 0.009-
ATA222 100MHz Electro-Metrics EM-7600 2021-04-05 | 2022-04-05
CwW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 (04 Mar 2021)
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

Equip.
ID

Description

Manufacturer/Brand

Model Number

Last Cal.

Next Cal.

0.009-30MHz

AT0079

Active Loop
Antenna

ETS-Lindgren

6502

2020-08-20

2021-08-20

30-1000 MHz

ATO0075

Hybrid Broadband
Antenna

Sunol Sciences Corp.

JB3

2020-10-27

2021-10-27

1-18 GHz

AT0067

Double-Ridged
Waveguide Horn
Antenna, 1to 18
GHz

ETS Lindgren

3117

2020-04-28

2021-04-28

AT0069

Double-Ridged
Waveguide Horn
Antenna, 110 18
GHz

ETS Lindgren

3117

2020-05-26

2021-05-26

18-40 GHz

AT0063

Horn Antenna, 18-
26.5GHz

ARA

MWH-1826/B

2020-10-30

2021-10-30

ATO0061

Horn Antenna, 26-
40GHz

ARA

MWH-2640/B

2020-10-30

2021-10-30

Gain-Loss Chains

S-SACO01

Gain-loss string:
0.009-30MHz

Various

Various

2020-07-10

2021-07-10

S-SAC02

Gain-loss string:
1000MHz

Various

Various

2020-07-10

2021-07-10

S-SACO03

Gain-loss string: 1-
18GHz

Various

Various

2020-07-06

2021-07-06

S-SAC04

Gain-loss string:
18-40GHz

Various

Various

2020-07-07

2021-07-07

Receiver &
Software

197955

Spectrum Analyzer

Rohde & Schwarz

ESW44

2021-03-10

2022-03-10

SA0026

Spectrum Analyzer

Agilent

NO030A

2020-07-16

2021-07-16

SOFTEMI

EMI Software

UL

Version 9.5 (04 Mar 20

21)

Additional
Equipment used

s/n 200037635

Environmental Meter

Fisher Scientific

06-662-4

2020-01-22

2022-01-22
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Test Equipment Used - Radiated Disturbance Emissions (E-field) — Chamber C

Equip.
ID Description Manufacturer | Model Number| Last Cal. Next Cal.
1-18 GHz
ATO0062 | HORN Antenna ETS-Lindgren 3117 2021-02-03| 2022-02-03
Gain-Loss Chains
C-SAC02 ?ﬁ"géfzs string: Various Various | 2021-04-15 | 2022-04-15
C-SACO02 | Gain-loss string . .
Path 7 1-7GHz Various Various 2021-04-15 | 2022-04-15
Receiver & Software
Rohde &
206496 | Spectrum Analyzer ESW44 2021-03-09 | 2022-03-09
Schwarz
SOFTEMI| EMI Software UL Version 9.5 NA NA
Additional
Equipment used
HI0085 lmﬁé "r'“m'd/ Pressur | ExTECH SD700 | 2020-04-20 | 2021-04-30

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equip.
ID Description Manufacturer/Brand| Model Number| Last Cal. | Next Cal.
1-18 GHz
Double-Ridged
Waveguide Horn
Antenna, 1 to 18
AT0072 GHz ETS Lindgren 3117 2020-04-27 | 2021-04-27
Gain-Loss Chains
Gain-loss string: 1-
N-SACO03 18GHz Various Various 2020-07-28 | 2021-07-28
Receiver &
Software
197954 Spectrum Analyzer Rohde & Schwarz ESW44 2021-03-30]2022-03-30
SOFTEMI EMI Software UL Version 9.5 (04 Mar 2021)
Additional
Equipment used
s/n 181474341 | Environmental Meter Fisher Scientific 15-077-963 |2020-08-06 | 2021-08-06

NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 D01 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Antenna A
Mode ON Time | Period [ Duty Cycle| Duty [ Duty Cycle | Duty Cycle 1/B
B X Cycle [Correction -| Correction - | Minimum VBW
(msec) |(msec)| (linear) (%) RMS (dB) |Voltage (dB) (kHz)
802.11ax HE20 OFDMA, SU 2.768 2.802 0.988 98.79% 0.00 0.00 0.010
802.11ax HE20 OFDMA, RU size 242T 3.870 3.918 0.988 98.77% 0.00 0.00 0.010
802.11ax HE20 OFDMA, RU size 106T 3.870 3.918 0.988 98.77% 0.00 0.00 0.010
802.11ax HE20 OFDMA, RU size 52T 3.876 3.924 0.988 98.78% 0.00 0.00 0.010
802.11ax HE20 OFDMA, RU size 26T 3.870 | 3.918 0.988 98.77% 0.00 0.00 0.010
802.11ax HE40 OFDMA, SU 19.770 (20.022 0.987 98.74% 0.00 0.00 0.010
802.11ax HE40 OFDMA, RU size 484T 5.472 5.682 0.963 96.30% 0.16 0.33 0.183
802.11ax HE40 OFDMA, RU size 242T 5.465 5.675 0.963 96.30% 0.16 0.33 0.183
802.11ax HE40 OFDMA, RU size 106T 5.465 5.675 0.963 96.30% 0.16 0.33 0.183
802.11ax HE40 OFDMA, RU size 52T 5.465 5.675 0.963 96.30% 0.16 0.33 0.183
802.11ax HE4A0 OFDMA, RU size 26T 5.465 5.675 0.963 96.30% 0.16 0.33 0.183
802.11ax HE80 OFDMA, SU 9.475 9.738 0.973 97.30% 0.12 0.24 0.106
802.11ax HE80 OFDMA, RU size 484T 3.876 3.924 0.988 98.78% 0.00 0.00 0.010
802.11ax HE80 OFDMA, RU size 242T 3.876 3.918 0.989 98.93% 0.00 0.00 0.010
802.11ax HE80 OFDMA, RU size 106T 3.876 3.924 0.988 98.78% 0.00 0.00 0.010
802.11ax HE8BO OFDMA, RU size 52T 3.876 3.918 0.989 98.93% 0.00 0.00 0.010
802.11ax HE80 OFDMA, RU size 26T 3.876 3.924 0.988 98.78% 0.00 0.00 0.010
802.11ax HE160 OFDMA, SU 4.770 5.025 0.949 94.93% 0.23 0.45 0.210
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Antenna B
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor|Minimum VBW

(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11ax HE20 OFDMA, SU 2.764 2.802 0.986 98.64% 0.00 0.010
802.11ax HE20 OFDMA, RU size 242T 2.700 2.742 0.985 98.47% 0.00 0.010
802.11ax HE20 OFDMA, RU size 106T 2.696 2.742 0.983 98.32% 0.00 0.010
802.11ax HE20 OFDMA, RU size 52T 2.700 2.742 0.985 98.47% 0.00 0.010
802.11ax HE20 OFDMA, RU size 26T 3.876 3.924 0.988 98.78% 0.00 0.010
802.11ax HE40 OFDMA, SU 19.770 | 20.022 0.987 98.74% 0.00 0.010
802.11ax HE40 OFDMA, RU size 484T 5.472 5.682 0.963 96.30% 0.16 0.183
802.11ax HE4A0 OFDMA, RU size 242T 5.465 5.675 0.963 96.30% 0.16 0.183
802.11ax HE40 OFDMA, RU size 106T 5.472 5.682 0.963 96.30% 0.16 0.183
802.11ax HE4A0 OFDMA, RU size 52T 5.472 5.675 0.964 96.43% 0.16 0.183
802.11ax HE4A0 OFDMA, RU size 26T 5.472 5.682 0.963 96.30% 0.16 0.183
802.11ax HE8O0 OFDMA, SU 9.475 9.738 0.973 97.30% 0.12 0.106
802.11ax HE80 OFDMA, RU size 484T 3.876 3.924 0.988 98.78% 0.00 0.010
802.11ax HE80 OFDMA, RU size 242T 3.876 3.924 0.988 98.78% 0.00 0.010
802.11ax HE80 OFDMA, RU size 106T 3.876 3.918 0.989 98.93% 0.00 0.010
802.11ax HE80 OFDMA, RU size 52T 3.876 3.924 0.988 98.78% 0.00 0.010
802.11ax HE8O0 OFDMA, RU size 26T 3.882 3.924 0.989 98.93% 0.00 0.010
802.11ax HE160 OFDMA, SU 4.770 5.025 0.949 94.93% 0.23 0.210
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DUTY CYCLE PLOTS
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L2 ML 3.876 ms 4.10 dB 02 M1 3.876 ms 4.16 dB
D3 ML 1 3.518 ms -0.10 dB D3 M1 3.524 ms -0.02 dB
TR T
i [T R T e T e G el
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Antenna B

cechanber, 48122 &
= spectrum |';:1 |

cchasbor, 48723 @

[Muttiview [Recsiver [ spectrum (=] [+]

et Level &7 (U il T hew 1om =y
o At g

Frequency 5.6000000 GHz

Tnput

w0 w

et Level 5 (0 7oy s RBW 10 SGL
| At

T e SWT Ems e VBN 1001 Frequency 5.6000000 GHz
Yic " ps " Se " Noth

Tnput

U

En

Enany

a0 0 a0
20 o
1 192

08:13:33 14.04 7021

802.11ax HE20 OFDMA, OFDMA MODE: SU

2001 pls 0000 ps, X 2001 pis 000.0 s,
K-Value | V-Value | Function Funetion Result | Type  Ret | Tre | H-Walue | Y-Value | Function Function Result |
2.764 ms -0.14 dB 2 I 1 2.7 ms 1.37 B
2.802 ms 0.01 dB D3 M1 1 2.742 ms 0.05 dB
T T

08:22:33 14.04.2021

802.11ax HE20 OFDMA, RU size 242T MODE

[ERT——— @

Receiver |2 Spectrum |‘£1 f‘

B—— &
foss)

[Muttiview | Receiver =

ERrY = REw W =
TdD @ SWT & ms = VBW 10K &
A0 PS _ Cnhoteh O

et Leval 5 L0
o A Frequency 5.6000000 GHz

Tnput

S0 v

et Level 57 & SoU
| At Frequency 5.6000000 GHz

Tnput

i wr

En

Enany

08:23:01 14.04 7021

802.11ax HE20 OFDMA, RU size 106 T MODE

s 0
v coan
crssgii 2001 pis 80005 O 5.5 iz 2001 pis 9000 s,
# Warker 1able 2 Marker {able
Type  Rel | Tre | -Value | V-Value | Function Function Result 1 Type  Ret | Trc | K-value | ¥-Value | Function Function Result |
M1 1 1.316 ms 78.60 dBpV M2 1 1.368 s 75.45 dBpvV
[ BT 2696 ms 1.51 dB or om0 2.7 ms 1.76 1B
D3 M1 1 2.742 ms 0.00 dB 5 M1 1 2.742 ms 0.02 dB
T T — T

08:25:57 14.04.2021

802.11ax HE20 OFDMA, RU size 52T MODE

C-Chambex, 46732 ®
=] spectrum 63 |

S RN LM sl
e = VB 13 Mz
G0 Motch  CF

EaTY

Ref Lavel 97 L0
| A 5D @ SWT 12
Lo PS

Frequency 5.6000000 GHz

Tnput

: =
| 3
i
CF 5.6 GHe 2001 pls 1.2 s,
2 Marker Table
Type Rel | Tre | X-Value | V-Value | Function Function Result |
M 1.92 ms 72.38 dB"
7] I 1 3.876 ms 1.43 dB
03 M1 1 3.924 ms 0.21 dB
T R v
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C-Chanber, 46722 ®

Multiview | Receiver spectrum (=] (=)

pE—— %

(Murtiview | Receiver [:]] spectrum \'3] [_|

Teef Level 2 LU by = BN LD Mz sel
o Ate g

& SWT 60 me ® VBW LOMIEZ Frequency 5.5800000 GHz
PS oo Ho oF

i

Trpur

el Lovel 72 10 2oy = BBW 13 FHE sel
| At Frequency 5.5900000 GHz

S e SWI 15w e VBW 10Nz
AL PS5 00 N ot

Tnpur

0B:43:20 14.04 2021

802.11ax HE40 OFDMA, OFDMA MODE: SU

1 22 L
0220 ms | s.c8200ms
MiL{] 7465 deg | Wil 707 a8y
S = 9.5580 ms| it 26300 ms
% %
e a0
e w00
1 B
e ces
crssvaie 2001 3is S0 crssioi 2001 pis TSus
7 worker 1a5iE 7 Marker 1 3bie
Type | Ret | Tre | X-Value | V-Value | Function Function Result | Type  Ret | Trc | H-value | Vel Function Function Result |
Mz 1 9.558 ms 74.89 dBpV i 1 2.463 ms 75.17 dBpV
[+7] M 1 9.77 ms 2.94 7] M. 1 5.472 ms 3.09 dB
D3 M1 1 20.022 ms 2.92 dB [2x] M1 1 5.682 ms -0.11 dB
TERTIET TTATIRT
\ T T i | T T

10:52:52 18.04.2021

802.11ax HE40 OFDMA, RU size 484T MODE

C-Chanbex, 46722

&
Spectrum |'£]_ [~]

C-Chabor, 46922

=)fspecnm  #(5] (-]

[Muttiview | Receiver

et Level &7 LU oy Sngw oM S60
o A A0 @ ST 15 me = VBY L1z Frequency 5.5900000 GHz

Tnput

S HBW 10MHZ S6L
B 10

Frequency 5.590

o

10:12:08 14.04 7021

802.11ax HE40 OFDMA, RU size 242T MODE

] 1,08 B ]
. | v {5 58200 ma
s MILLL 7702 4By
o 3 - 2358800 ms e i Pog 268050 ms
¥ o 4
E0 0 o
0y “au
v coanw
1008 1
crssocin 2001 i LS s, Cr5.50Gil 2001 pis L5,
> Warker 1able 2 Marker |able
Type  Rel | Tre | K-Value | V-Value | Function Funetion Result | Type  Ret | Tre | H-Walue | -Value | Function Function Result |
i 1 2.388 ms 76.83 dBpv i 1 2.6805 ms 77.02 dBpv
[T 5.4645 ms 1.27 dB or oM 1 5.472 ms 3.34 4B
D3 M1 1 5.6745 ms -0.08 dB 63 M1 1 5.682 ms 0.37 dB
T T e T e ] T T I i s |
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c-chanbez, 46722 ®

MultiView Spectrum [z | J
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c-chanbar, 46722

[=] spectrum (=]

Shew UMz 60

ERTY
5d0 @ SWT 15 ms = VBY LOMIz Frequency 5.5900000 GHz
4 P5 O0 Nowh CF

[Muttiview | Receiver
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B 10 MHE E
vew 13
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= 5w
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[ T e ) G

10:12:02 14.04.2021

802.11ax HE40 OFDMA, RU size 52T MODE

a1 vaf1
e b
ML 7409 dog M1 70.70 dnyy]
G 244080 ms B 281850 ms
e 0
Ao a0y
0 S0
pere 1z
cos c e
Gr 5.5 Giie 2001 yis L5 i, G 5,59 Giie 2001 pis L5us,
> Wiarker 1able 2 WMarker |able
Type | Ret | Tre | K-value | V-vaiue | Function Function Result 1 Type | Ret | Trc | Kovalue | ¥-value Function Function Result |
¥ 1 2.4405 ms 74.08 dBuV [ 1 2.5155 ms 70.70 dBpv
oM 5.472 ms .25 dB orooM I 5.472 3.62
L3 M1 5.6745 ms -0.33 dB ] M1 5.682 ms 0.45 dB

{ T T G v
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pEm—— &
[-]

spectrum (=]

C-Chanbaz, 46722

[

[muttiview | Receiver

Fal = RBW 10 MH sar
o SWE 3% e @ VBW 10 MH
Ps o0 Noth _Cf

Frequency 5.6100000 GHz

6100000 GHz

Frequency

15:32:53 14.04.2021

802.11ax HE80 OFDMA, OFDMA MODE: SU

s o iy
2 Marker Table 2 Marker Table
Type | Ref | Tre | s-valie | w-value | Funetion Function Result | ype | Ref | Tre | H-valie w-value Furction Function Result |
M [l 3.175 ms 68.46 dBpV H 2.127 ms 69.11 dBpV
o2 M 1 9.475 ms 3.24 4B 2 M1 1 3.876 ms 0.20 4B
o3 M1 1 9.7375 ms -0.05 dB D2 M1 1 3.92a3 ms -0.17 dB
) T 1 T

12:52:00 14.04 2021

802.11ax HE80 OFDMA, RU size 484T MODE

B &
spectrum (= l u

C-Chanbex, 46722

®
[

[Muttiview | Receiver

ABw v Sl
- VEW 13 Frequency 5.6100000 GHz

Frequency 5.6100000 GHz

12:47:56 14.04.2021

802.11ax HE80 OFDMA, RU size 242T MODE

% Bl ® Y
- in i r
Type  Ref | Tre | | v-value | Funetion Function Result | Type | Ref | Tre | X-valse Y-valie Function Function Result |
M 1 70.31 dBpV [ 1 2.229 m: 74.50 dBpV
G2 5 1 4.5 dB D2 M1 1 3.876 ms 3.32dB
D3 I 1 0.06 dB D3 M1 1 3.918 ms -0.10 4B
] T e T e e T e o T G e
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Teed Lowel 37 000
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6100000 GHz
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12:43:08 14.04.2021

802.11ax HE80 OFDMA, RU size 52T MODE

1 i
4
B 0
i e st gt o] | |lwuoee o s
2 Marker Table 2 Marker Table
Type  Ref | rc | | v-value | Funetion Function Result | Ref | trc | X-value | y-vahie Function Funerion Result |
H 1 72.18 dBpv H 1.611 ms 67.08 dBpV
Bow L 'Pi2hE Bow $8ime P ape
o3 L 1 -0.02 dB D3 M1 1 3.924 ms -0.03 dB
] ey - T e e G
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9.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

9.2.1. 802.11ax HE20 MODE 2TX IN THE 5.6GHz BAND

2TX Antenna A + Antenna B SDM OFDMA MODE: SU, Single User

Channel

Frequency

(MHz)

26 dB Bandwidth
Antenna A
(MHz)

26 dB Bandwidth
Antenna B
(MHz)

136

5680

23.45

24.20

High

5700

23.60

23.30

144

5720

17.20

16.90

#Res BW 390 kHz

[B3"Keysight Spectrum Analyzer - AP2021.513,85502/40882 MOR-CON2 [EE= B8 Keysight Spectrum Analyzer - AP20215.13,85502/ 40852 MOR-CON2 (oo ms
L [ m  [s0a oc [ SENSEINT] [ A 6 Al May 14, 2021 Froquency . w500 DC [ senseant] ALIGN AUTO May 14, 2021 Frequency
#Av :RMS ACE[T5345 6 #Avg Type: RMS RACEIT 505 6
enter Freq 5.680000000 G::g. — Trig: FreoRun AvulgHoId 0020 W [Center Freq 5.680000000 Grl;:é — _’_\ Trig: FreeRun Avu\“HJrzmo
IFGain:Low #Atten: 46 dB oerlP IFGain:Low #Atten: 46 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 12.05 dB. Ref Offset 1211 dB
10 dBidiv  Ref 36.00 dBm 10 dBidiv  Ref 36.00 dBm
Log Log
CenterFreq CenterFreq|
5680000000 GHz 5680000000 GHz
StartFreq| StartFreq
5655000000 GHz 5.655000000 GHz
[ StopFreq an f StopFreq
o 9 5705000000 GHz 8 5705000000 GHz
A
CF Step)| CF Step|
5.000000 MHz| 5.000000 MHz
Auto Man Auto Man|
210
Freq Offset| Freq Offset|
0 Hz| 0Hz|
ICenter 5.68000 GHz Span 50.00 MHz Center 5.68000 GHz Span §0.00 MHz
#VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

ssssss

CHANNEL 136 Antenna A

CHANNEL 136 Antenna B
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B Keyeght Spectram Aty - APRLZLA 29 B5156 4082, =Ta] B8 KeyightSpectrum Anabzer - APZ0ZLA 25 5198 ADBSZ MIOR-CONZ [E=mr
T % [s00 oc T T senseani [ ALIGNAUTO _[05:58:48 ity 03, 2021 oW T T SEnsEINT] ALIGN AUTO (0634110 Py 0, 2021 oW
#Avg Type: RMS i 3 #Avg Type: RMS TRACE[ 2325 6
REW 240 kHz PNO: Fast _._‘ Trig: Free Run Av;IHnId. 20120 R | o BEVE3 ki PNO: Fast —»«l Trig: Free Run Avg|Hold: 20120 e } WA
IFGainlow  #Atten: 46 dB oerlP Res BW| IFGain:low  #Atten: 46 dB oerlP Res BW
240 kHz 240 kHz
Ref Offset 12.05 dB AMkr1 23.60 MHz{(, | Man| Ref Offset 12.11 dB AMkr1 23.30 MHz{[, Man
[ggeidn_Ref 36.00 dBm -0.488 dB| 19 geidiv_Ref 36.00 dBm 0.761 dB
Video BW| Video BW|
. 12MHz, . 12 MHz,
B Auto Man| lAuto Man|
: VBW:3dB RBW| ) VBW:3dB RBW|
100 100|
o Auto Man| 600 lAuto Man
400 Span:3dB RBW| 400 Span:3dB REW|
106 106
140 o pute Man o . e o] (22 Man)
A X
40 RBW Control | 20 RBW Control |
[Gaussian,3 dB] [Gaussian,3 dB]
40 40
10 40
40 510
ICenter 5.70000 GHz ‘Span 50.00 MHz Center 5.70000 GHz Span 50.00 MHz|
#Res BW 240 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 240 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
se Starus s Starus
ey Spectrum Anshzer - AP2021 513 5500 AR MOR. CONZ =T ey aht Spectrum Anayzer - AP20Z 513 85302/ 0632 MOR- CONE =lah
T [ ® [se o I T sensean I AT0_[ossits ey, 2021 [ . R [s0a oc T sensean] ALGH A0 [ogzess amayzs, 207 [
enter Freq 5.720000000 GHz ] #Avg Type: RMS TacE[T 23556 requency Center Freq 5.720000000 GHz #Avg Type: RMS e[ 5 6 requency
PNO: Fast == Trig: Free Run Avg|Hold: 20/20 i PNO: Fast —»— Trig: Free Run AvglHold: 20/20 meeel
IFGain:Low #Atten: 46 dB oerlP IFGain:Low #Atten: 46 dB oeT?
- 5 Auto Tune| Y Auto Tune
ot Offset 1245 AMKr1 17.20 MHZ Rer Ofset 1197 dB ANkrT 16.90 MHZ
19 geiciv_Ref 36.00 dBm 25.364 dB [0 gerdiv__Ref 36.00 dBm 24.637 dB
Center Freq Center Freq|
%0 5.720000000 GHz| %0 5.720000000 GHz
StartFreq| 0 StartFreq|
- 5695000000 GHz] - 5695000000 GHz
40 I Stop Freq a0 StopFreq
e || 5745000000 GHz| || 5745000000 GHz
40 ) 1. )
o0 CF Step! i CF Step
5000000 MHz] 5.000000 MHz
Auto Man lAuto Man|
40 340
o FreqOffset] e Freq Offset|
N 0Hz] - 0Hz
40 54,0
Center 5.72000 GHz Span 50.00 MHz Center 5.72000 GHz Span 50.00 MHz
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) HRes BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
ise Starus s sTarus
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2TX Antenna A + Antenna B SDM OFDMA MODE: 106-Tones, RU Index 53

Channel|Frequency

(MHz)

26 dB Bandwidth
Antenna A
(MHz)

26 dB Bandwidth
Antenna B
(MHz)

5700

High

22.80

23.90

3 ~AP202L oNz. [E=mrm Keysight Spectrum Analyzer - AP2021 5.13,85502/40882MOR-CON2. [E=R[E=N:
L [ m [s0 oc T SENSEINT] [ ATGNAUTO _[08:56:22 A May 14, 2021 = C R 500 _DC T senseani] [ siouauo Josuas2mmmayis, 200 [~
enter Freq 5.700000000 GHz ] #Avg Type: RMS TRACE[TT23 55 6 requency [Center Freq 5.700000000 GHz ] #Avg Type: RMS TRAcE[T23 45 6 requency
PNO: Fast —— 11ig: FreeRun Avg|Hold: 2020 n | PNO: Fast —»— Trig: Free Run Avg|Hold: 2020 s
IFGoiniLow  #Atten: 46 dB s IFGainlow  #Atten: 46 dB s
Auto Tune, Auto Tune
Ref Offset 1205 dB Ref Offset 1211 dB
10 deidiv  Ref 36.00 dBm 10 dBidiv  Ref 36.00 dBm
Log Log
CenterFreq| Center Freq|
e 5700000000 GHz| 5.700000000 GHz|
6 160
StartFreq| StartFreq|
5675000000 GHz| 5.675000000 GHz|
. \
StopFreq Stop Freq
i 5.725000000 GHz| 5.725000000 GHz|
.0 X
) 5 0
4.0 Hebpekts 1y |, . CF Step)| 1
5000000 MHz| 5000000 MHz|
Auto Man| lAuto Man
40
Freq Offset| Freq Offset|
40 4
0Hz 0Hz
540
ICenter 5.70000 GHz Span 50.00 MHz Center 5.70000 GHz Span 50.00 MHz
#Res BW 470 kHz #VBW 2.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 470 kHz #VBW 2.2 MHz #Sweep 100.0 ms (1001 pts).
= status, = staus,
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2TX Antenna A + Antenna B SDM OFDMA MODE: 106-Tones, RU Index 54

Channel

Frequency

(MHz)

26 dB Bandwidth
Antenna A
(MHz)

26 dB Bandwidth
Antenna B
(MHz)

High

5700

23.25

24.00

144

5720

16.05

16.35

usc

Keysight Speciram Analyzer - AP20Z1429,85156 40332 MOR-CONZ T=Ton Keysight Specirum Analyzer - AP20Z14 29,85158 /40B32,MOR.CONZ p=
L e o T T SeNse:nT [ ALIGNAUTO  [07:21:25 PHay 03,2001 T [ r_ [s00 oc SENSEINT] ALIGN AUTO _[07:23:19 PMMay 04, 2021
REW 240 kHz #Avg Type: RMS TRACET 25 BwW REW 270 kHz m| #Avg Type: RMS = FEERER] Bw
PNO:Fast 5= Trig: FreeRun Avg|Hold: 20/20 R i PNO: Fast —»— Trig: Free Run Avg|Hold: 20120 mieel
IFGainilow  #Atten: 46 dB oeTlP. Res BW| IFGain:low  #Atten: 46 dB oeTlP Res BW|
240 kHz| 270 kHz|
Ref Offset 12.05 dB Auto Man| Ref Offset 12.11 dB |Auto Man|
10dB/div  Ref 36.00 dBm 10 dBidiv  Ref 36.00 dBm
Log Log
Video B Video BW|
22 MHz| 22 MHz,
Auto Man| lAuto Man|
VBW:3dB RBW) ” VBW:3dB RBW)
10.0; 10.0}
JAuto Man| B |Auto Man
Span:3dB RBW| 400 Span:3dB RBW|
106 106
Auto Man| 40 |Auto Man
>v< t RBW Control | 240 ) RBW Control
a [Gaussian,3 dB] /\< [Gaussian,-3 dB]
210
00
50
Center 5.70000 GHz ‘Span 50.00 MHz, Center 5.70000 GHz Span 50.00 MHz
#Res BW 240 kHz #VBW 2.2 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 270 kHz #VBW 2.2 MHz #Sweep 100.0 ms (1001 pts)
[ = status

HIGH CHANNEL Antenna A

HIGH CHANNEL Antenna B

Lo @ s &= - AP2021. Lo & u)
[ senseant [ ALIGNAUTO [08:23:10 AM May 25, 2021 Frequency L R 509 DC SensenT] ALIGN AUTO _[08:21:44 AM May 25, 2021 Frequency
#Avg Type: RMS TRACE[ITD345 6 #Avg Type: RMS TRACE] 5
= Trig: FreeRun AvglHold: 20/20 T } Sl S G:,',%: Fast = Trig: FreeRun AvglHold: 20/20 el
IFGain:Low  #Atten: 46 dB oerlP IFGain:low  #Atten: 46 dB oeTP
Auto Tune| Auto Tune|
Ref Offset 12 dB Ref Offset 11.97 dB
10 dBidiv  Ref 36.00 dBm 10 dB/div  Ref 36.00 dBm
Log Log
Center Freq| Center Freq|
%0 5720000000 GHz| 5720000000 GHz
6 Iy
StartFreq| StartFreq|
- 5695000000 GHz| - 5.695000000 GHz
L0 StopFreq “ StopFreq
5745000000 GHz| 5.745000000 GHz
40 o il
A b
o0 | A CF Step
5.000000 MHz 5.000000 MHz|
Auto Man lAuto Man|
340
" FreqOffset . Freq Offset
OHz] OHz
40
ICenter 5.72000 GHz Span 50.00 MHz, Center 5.72000 GHz Span 50.00 MHz|
#Res BW 470 kHz #VBW 2.2 MHz #Sweep 100.0 ms (1001 pts), #Res BW 510 kHz #VBW 2.2 MHz #Sweep 100.0 ms (1001 pts),
=3 status s sTATUS

CHANNEL 144 Antenna A

CHANNEL 144 Antenna B
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2TX Antenna A + Antenna B SDM OFDMA MODE: 52-Tones, RU Index 40

Channel|Frequency|

(MHz)

26 dB Bandwidth
Antenna A
(MHz)

26 dB Bandwidth
Antenna B
(MHz)

High 5700

21.40

21.65

144 5720

16.00

16.15

[B5 Xeyrignt Spectrum Anslyzer - AP20214.29 85156/A882 MOR-CON2 =T Nersaht Specrum Aniyee - AP2OLA 3 BS1SG/ S OR.CONE ST e
C w _ [s0a oc I T senseanT [ AIGNAUTO [07:01:59 pHway 03, 2021 . W sie oc T ES AT W
#Avg Type: RIS e[ s Bw REW 240 kHz ] &g Type: RMS s
PNO-Fast = Trig: Free Run Avg|Hold: 20/20 v | PO Fast == Trig: FreeRun AvglHold: 20120
IFGain:Low #Atten: 46 dB o=tlP Res BW| IFGaln:Low #Atten: 46 dB Res BW
220 kHz] 240 kHz
Ref Offset 1205 dB Auto Man| Ref Offset 12,11 B auto Man
10dBidiv  Ref 36.00 dBm 10 dRidiy  Ref 36.00 dBm
Log Log
Video BW| Video BW|
. 910 kHz] 10 kHz
Auto Man Jauto Men
o VBW:3dB REW| - VEW:3dB RBW
100 100
® Auto Man, 6 aute Man
00 T Span:3dB RBW| . Span:3dB RBI|
106 106
¢ Auto Man| ¢ uto Man
40 10—
240 RBW Control 4 RBW Control
X - o 303"
D [Gaussian,3 dB] e [Gaussian,3 dB]
40 40
a0 0
540 "
ICenter 5.70000 GHz Span 50.00 MHz. [Center $.70000 GHz Span 50.00 MHz,
#Res BW 220 kHz #VBW 910 kHz #Sweep 100.0 ms (1001 pts) #Res BW 240 kHz #VBW 910 kHz #Sweep 100.0 ms (1001 pts)
= Status, =3 S

HIGH CHANNEL Antenna A

HIGH CHANNEL Antenna B

Keysight Spectrum Analyzer - AP2021.5.13,85502/40882 MOR-CON2. [E=N[E: Keysight Spectrum Analyze: - AP2021.5.13,85502/40882 MOR-CON2. [E=E[r=n
L[ r__[s0a oc [ [ SeNseaNT [ ALIGNAUTO [08:17:36 AM May 25, 2021 = L R [500 DC | SENSEINT] ALIGN AUTO | 08:20:09 AM May 25, 2021 A
enter Freq 5.720000000 GHz ) #Avg Type: RMS Face] reduency Center Freq 5.720000000 GHz ] #Avg Type: RMS 56 requency
PNG: Fast Trig: Free Run Avg|Hold: 20/20 TYeElM PNO- Fast == Trig: Free Run AvglHold: 20/20
IFGain:Low #Atten: 46 dB oerlP IFGain:Low #Atten: 46 dB
Auto Tune| Auto Tune|
Ref Offset 12 dB Ref Offset 11.97 dB
10 dBidiv. - Ref 36.00 dBm 10 deidiv  Ref 36.00 dBm
Log Log
Center Freq| CenterFreq|
50 5720000000 GHz| 5720000000 GHz
60
StartFreq| StartFreq|
) 5.695 GHz oo 5.695000000 GHz
{
o Stop Freq o StopFreq
\/ 5745000000 GHz| 5.745000000 GHz
40
a0 CF Step| il CF Step)|
5.000000 MHz N 5.000000 MHz|
Auto Man| A lAuto Man
40
o Freq Offset| . Freq Offset|
h 0Hz| - 0Hz
500
ICenter 5.72000 GHz Span 50.00 MHz Center 5.72000 GHz Span §0.00 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100.0 ms (1001 pts), #Res BW 300 kHz #VBW 910 kHz #Sweep 100.0 ms (1001 pts),
sc: status usc status

CHANNEL 144 Antenna A

CHANNEL 144 Antenna B
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2TX Antenna A + Antenna B SDM OFDMA MODE: 26-Tones, RU Index 8

Channel

Frequency

26 dB Bandwidth
Antenna A

26 dB Bandwidth
Antenna B

(MHz)

(MHz)

(MHz)

High

5700

20.55

20.05

144

5720

15.00

14.25

T T T =Tk T B B RN CO =T=T
i o T sese T 01 T 1w Iwa oo Souse AIGUAUTO 07125 Py 4, 2021
#Avg Type: RMS TRACE[T 2315 6 BW [REW240KkHz | #Avg Type: RMS TRACE[ 2315 6 BW
PNOFasi == Trig: FreeRun Avg|Hold: 20/20 e M BNO Fast == Trig: Free Run AvglHold: 20/20 e
IFGainilow  #Atten: 46 dB oeTlP. Res BW| IFGain:low  #Atten: 46 dB oeTlP Res BW|
220 kHz| 240 kHz|
Ref Offset 12.05 dB |Auto Man| Ref Offset 12.11 dB |Auto Man|
10dsav  Ref 36.00 dBm 1045/ Ref 36.00 dBm
Log Log
Video B Video BW
60 910 kHz| 910 kHz|
Auto ‘Man| lAuto Man|
o VBW:3dB RBW) ” VBW:3dB RBW)
10.0; 10.0}
JAuto Man| B |Auto Man
0o I Span:3dB RBW| 400 Span:3dB RBW|
106 ‘ 106
() auto Man| (3 lauto Man|
w0 auto Py S . L EA il
10 i | RBW Control, 210 RBW Control,
>/\< ¥ [Gaussian,3 dB] >X< [Gaussian,-3 dB]
4.0 34.0
w0 0
540 o
Center 5.70000 GHz Span 50.00 MHz Center 5.70000 GHz Span 50.00 MHz
[#Res BW 220 kHz #VBW 910 kHz #Sweep 100.0 ms (1001 pts) [#Res BIW 240 kHz FVBW 910 KHz #Sweep 100.0 ms (1001 pts)
e r— = e

HIGH CHANNEL Antenna A

HIGH CHANNEL Antenna B

onz =R =3 Analyzer - AP2021. ol )
[ — 500 oc [ [ senseant [ ALIGNAUTO |08:15:53 AM May 25, 2021 Frequency . R 509 DC SENSE:INT] ALIGN AUTO _[08:14:07 AM May 25, 2021 Frequency
#Avg Type: RMS TRACE[ITD345 6 #Avg Type: RMS TRACE] 5
PNO: Fast _._‘ Trig: Free Run AvglHold: 20/20 T } Sl S G:,'é: Fast = Trig: FreeRun AvglHold: 20/20 el
IFGain:Low  #Atten: 46 dB oerlP IFGain:low  #Atten: 46 dB oeTP
Auto Tune| Auto Tune|
Ref Offset 12 dB Ref Offset 11.97 dB
10 dBidiv  Ref 36.00 dBm 10 dB/div  Ref 36.00 dBm
Log Log
Center Freq| Center Freq|
%0 5720000000 GHz| 5720000000 GHz
StartFreq| StartFreq|
o o 5695000000 GHz| - 5.695000000 GHz
L0 StopFreq “ StopFreq
4 5745000000 GHz| 5.745000000 GHz
40 H
0 T ‘ CF Step
5.000000 MHz X 5.000000 MHz|
Auto Man| N |Auto Man|
340
" FreqOffset . Freq Offset
OHz] 0 He|
40
ICenter 5.72000 GHz Span 50.00 MHz, Center 5.72000 GHz Span 50.00 MHz|
#Res BW 300 kHz #VBW 910 kHz #Sweep 100.0 ms (1001 pts), #Res BW 300 kHz #VBW 910 kHz #Sweep 100.0 ms (1001 pts),
=3 status use sTATUS

CHANNEL 144 Antenna A

CHANNEL 144 Antenna B

Page 44 of 421

ULLLC

12 Laboratory Dr., RTP, NC 27709; USA

This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (919) 54

9-1400




REPORT NO: R13541206-E9
FCC ID: C3K1964

DATE: 202

1-06-02

IC: 3048A-1964

9.2.2. 802.11ax HE40 MODE 2TX IN THE 5.6GHz BAND

2TX Antenna A + Antenna B SDM OFDMA MODE: SU, Single User

Channel|Frequency

(MHz)

26 dB Bandwidth
Antenna A
(MHz)

26 dB Bandwidth
Antenna B
(MHz)

126 5630

42.70

42.20

High 5670

42.30

43.50

142 5710

36.40

36.50

[B5 Keysight Spectrum Analyzer - AP2021.5 13 85502/40862 MOR-CONZ [E=m[rea (B Keyeight Spectrum Analyzer - AP20ZL 5 1385502/ 40852 MO CON2 [o o )
L[ wm S0R  DC [ SENSEINT] [ ALIGNAUTO _ [10:24:42 AM May 14, 2021 Frequency L RF 500 DC T sensea] ALIGN AUTO _[10:27:00 AM May 14, 2021 Frequency
#Avg Type: RMS TRACE 56 #Avg Type: RMS 3:56
EENSE R G:!f): Fast == Trig: FreeRun AvglHold: 20/20 el Sl LU L G,!’,'.f,: Fast == Trig: FreeRun AvglHold: 2020 e
IFGain:Low #Atten: 46 dB oeTlP IFGain:low  #Atten: 46 dB oetP
Auto Tune| Auto Tune|
Ref Offset 12.05 dB. Ref Offset 1211 dB
10 dBidiv  Ref 36.00 dBm 10 dB/div  Ref 36.00 dBm
Log Log
CenterFreq| Center Freq|
%0 5630000000 GHz 5630000000 GHz
StartFreq| StartFreq
5580000000 GHz . 5580000000 GHz
o StopFreq i StopFreq
}
W 1Y 5.680000000 GHz v 5.680000000 GHz
40 W%
a0 CF Step)| CF Step|
10000000 MHz| 10.000000 MHz|
Auto Man lAuto Man|
40
o Freq Offset| . Freq Offset|
h 0Hz, - OHz
500
ICenter 5.63000 GHz Span 100.0 MHz Center 5.63000 GHz Span 100.0 MHz
[#Res BW 820 kHz #VBW 2.4 MHz #Sweep 100.0 ms (1001 pts) #Res BW 820 kHz #VBW 2.4 MHz #Sweep 100.0 ms (1001 pts)
s status s status
= oz =To B ole )
L R [s00 OC [ SENSEINT] [ ALIGNAUTO [04:58:25 PMMay 04, 2021 Bw L[ r [s0a oc SENSEINT] ALIGN AUTO _[07:28:20 PM May 04, 2021 aw
#Avg Type: RMS TRAce[T 315 [REW #Avg Type: RMS TRace] S5
RRWEANIRE BNOTFasi = Trig: FreeRun AvglHold: 20/20 ™ } BEXIRNEGA PNO: Fast - 1rig: Free Run AvglHold: 20/20 n }
IFGainow  #Atten: 46 dB oetlP Res BW)| IFGain:Low  #Atten: 46 dB oerlP Res BW
430 kHz| 470 kH|
Ref Offset 12.05 dB. Auto Man| Ref Offset 12.11 dB lAuto Man|
10 dBidiv  Ref 36.00 dBm 10 dBdiv Ref 36.00 dBm
Log Log
Video BW| Video BW|
. 24MHz . 27 MHz
- Auto Man| lAuto Man|
i VBW:3dB RBW v VBW:3dB RBW|
100, 100)
Auto. Man 500 i lAuto Man
0o Span:3dB RBW| 400 Span:3dB RBW|
106 106
10 { 0 Auto Man o 7 o lAuto Man
pid X
4.0 by RBW control} 240 RBW Control
[Gaussian, 3 dB] [Gaussian,3 dB]
40 10
140 40
510 500
ICenter 5.67000 GHz Span 100.0 MHz Center 5.67000 GHz Span 100.0 MHz|
#Res BW 430 kHz #VBW 2.4 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 470 kHz #VBW 2.7 MHz #Sweep 100.0 ms (1001 pts)
sc. satus sc: status
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