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MEASUREMENT REPORT

Antenna-2 MIMO
Channel Tx Avg. Conducted Peak Conducted Avg. Conducted Peak Conducted
Bandwidth IEEE Mode Tones Frequency Max
[MHz] [MHz] Powe.r Max. Power |Max. Power |Max. Power |Max. Power|Max. Power|Max. Power|Max. Power
[mW] [dBm] [mw] [dBm] [mw] [dBm] [mw] [dBm]
802.11ax/be OFDMA 26T 2412 - 2462 30.55 14.85 180.72 22.57 58.64 17.68 356.08 25.52
802.11ax/be OFDMA 52T 2412 - 2462 31.26 14.95 178.24 22.51 60.11 17.79 371.19 25.70
20 802.11be OFDMA 52426T |2412-2462| 31.55 14.99 181.13 22.58 58.89 17.70 343.30 25.36
802.11ax/be OFDMA 106T 2412 - 2462 29.38 14.68 179.47 22.54 59.07 17.71 373.19 25.72
802.11be OFDMA 106+26T (2412-2462| 31.48 14.98 195.88 22.92 58.56 17.68 375.57 25.75
802.11ax/be OFDMA 242T 2412 - 2462 33.96 15.31 219.79 23.42 60.09 17.79 394.19 25.96
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1.1 Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices including
intentional and/or unintentional radiators for compliance with the technical rules and regulations of the Federal
Communications Commission and the Innovation, Science and Economic Development Canada.

1.2 Element Test Location

These measurement tests were conducted at the Element Suwon Laboratory located at 13, Heungdeok 1-ro,
Giheung-gu, Yongin-si, Gyeonggi-do, 16954, South Korea. The measurement facility is compliant with the test site
requirements specified in ANSI C63.4-2014.

1.3 Test Facility / Accreditations
Measurements were performed at Element Materials Technology Suwon, Ltd. located in Yongin-si,
Gyeonggi-do, 16954, South Korea.

e Element Materials Technology Suwon, Ltd. is an ISO 17025-2017 accredited test facility under the American
Association for Laboratory Accreditation(A2LA) with Certificate number 2041.04 for Specific Absorption Rate
(SAR), and Electromagnetic Compatibility (EMC) & Telecommunications testing for FCC and Innovation,
Science, and Economic Development Canada rules.

o Element Materials Technology Suwon, Ltd. facility is accredited, designated, and recognized in accordance
with the provision of Radio Wave Act and International Standard ISO/IEC 17025:2017 under the National Radio
Research Agency.

- Designation Number / CABID: KR0169
- Test Firm Registration Number of FCC: 417945
- Test Firm Registration Number of ISED: 26168
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2.1  Equipment Description

The Equipment Under Test (EUT) is the Samsung Portable Computing Device FCC ID: ASLNP750XQA. The
test data contained in this report pertains only to the emissions due to the EUT’'s WLAN (DTS) transmitter.

Test Device Serial No.: 0633F, 0718K
2.2 Device Capabilities

This device contains the following capabilities:

802.11b/g/n/ac/ax/be WLAN, 802.11a/n/ac/ax/be UNII (5GHz and 6GHz), Bluetooth (1x, EDR, LE)

Ch. Frequency (MHz) Ch. Frequency (MHz)

1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
7 2442

Table 2-1. Frequency/ Channel Operations
Notes:

1. The maximum achievable duty cycles for all modes were determined based on measurements performed
on a spectrum analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz, and detector = peak per the
guidance of Section 6.0 b) of ANSI C63.10-2013 and KDB 558074 D01 v05r02. The RBW and VBW were
both greater than 50/T, where T is the minimum transmission duration, and the number of sweep points
across T was greater than 100. The duty cycles are as follows:

ANT2 MIMO (1+2)
. Tone .

Band Bandwidth Type Tone Size | puty Cycle | Radiated |Duty Cycle | Radiated
[%] DCCF [dB] [%] DCCF [dB]

26T 99.53 N/A 99.29 N/A

RU 52T 99.51 N/A 99.45 N/A

106T 99.48 N/A 98.93 N/A

2.4GHz 20MHz

2427 99.48 N/A 98.96 N/A

MRU 52+26T 99.36 N/A 99.29 N/A

106+26T 99.43 N/A 98.86 N/A

Table 2-2. Measured Duty Cycles
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2. The device employs MIMO technology. Below are the possible configurations.

WiFi Configurations ANTlsISOANTZ ANT1 SDMANTZ ANT1 CDDANTZ
2 AGH 11ax x v v v v v
4LHz 11be x v v v v v
Table 2-3. Antenna Configuration
v'= Support ; * = NOT Support
SISO = Single Input Single Output
SDM = Spatial Diversity Multiplexing — MIMO function
CDD = Cyclic Delay Diversity - 2Tx Function
3. The device supports the following data rates (shown in Mbps):
. OFDMA (802.11ax/be) OFDMA (802.11be)
MCS Index Spatial
Stream 26T 52T 106T 2421 52+26T 106+26T
HE EHT 0.8us Gl | 1.6ps Gl | 3.2us Gl | 0.8us Gl | 1.6ps Gl | 3.2us Gl | 0.8us Gl | 1.6ps Gl | 3.2us Gl | 0.8us Gl | 1.6pus Gl | 3.2us Gl | 0.8us Gl | 1.6ps Gl | 3.2us Gl | 0.8us Gl | 1.6us Gl | 3.2us Gl
0 0 1 0.9 0.8 0.8 1.8 1.7 1.5 3.8 3.5 3.2 8.6 8.1 7.3 17.2 16.3 14.6 2.6 2.5 2.3
1 1 1 1.8 1.7 1.5 3.5 3.3 3 7.5 7.1 6.4 17.2 16.3 14.6 34.4 32.5 29.3 5.3 5 4.5
2 2 1 2.6 2.5 2.3 5.3 5 4.5 11.3 10.6 9.6 25.8 24.4 21.9 51.6 48.8 43.9 7.9 7.5 6.8
3 3 1 3.5 3.3 3 7.1 6.7 6 15 14.2 12.8 34.4 32.5 29.3 68.8 65 58.5 10.6 10 9
4 4 1 5.3 5 4.5 10.6 10 9 22.5 213 19.1 51.6 48.8 43.9 103.2 97.5 87.8 15.9 15 13.5
5 5 1 7.1 6.7 6 14.1 133 12 30 283 25.5 68.8 65 58.5 137.6 130 117 21.2 20 18
6 6 1 7.9 7.5 6.8 15.9 15 13.5 33.8 31.9 28.7 77.4 73.1 65.8 154.9 146.3 131.6 23.8 22.5 20.3
7 7 1 8.8 83 7.5 17.6 16.7 15 37.5 35.4 31.9 86 813 73.1 172.1 162.5 146.3 26.5 25 22.5
8 8 1 10.6 10 9 21.2 20 18 45 42.5 38.3 103.2 97.5 87.8 206.5 195 175.5 318 30 27
9 9 1 118 11.1 10 23.5 22.2 20 50 47.2 42.5 114.7 108.3 97.5 229.4 216.7 195 35.3 33.3 30
10 10 1 13.2 12.5 11.3 26.5 25 22.5 56.3 53.1 47.8 129 121.9 109.7 258.1 243.8 219.4 39.7 37.5 33.8
11 11 1 14.7 13.9 12.5 29.4 27.8 25 62.5 59 53.1 143.4 135.4 121.9 286.8 270.8 243.8 44.1 41.7 37.5
12 1 15.9 15 13.5 31.8 30 27 67.5 63.8 57.4 154.9 146.3 131.6 309.7 292.5 263.3 47.6 45 40.5
13 1 17.6 16.7 15 35.3 33.3 30 75 70.8 63.8 172.1 162.5 146.3 344.1 325 292.5 52.9 50 45
0 0 2 1.8 17 15 3.5 3.3 3 7.5 7.1 6.4 17.2 16.3 14.6 34.4 32.5 29.3 5.3 5 45
1 1 2 3.5 3.3 3 7.1 6.7 6 15 14.2 12.8 34.4 32.5 29.3 68.8 65 58.5 10.6 10 9
2 2 2 5.3 5 45 10.6 10 9 22.5 21.3 19.1 51.6 48.8 43.9 103.2 97.5 87.8 15.9 15 13.5
3 3 2 7.1 6.7 6 14.1 13.3 12 30 28.3 25.5 68.8 65 58.5 137.6 130 117 21.2 20 18
4 4 2 10.6 10 9 21.2 20 18 45 42.5 38.3 103.2 97.5 87.8 206.5 195 175.5 31.8 30 27
5 5 2 14.1 13.3 12 28.2 26.7 24 60 56.7 51 137.6 130 117 275.3 260 234 42.4 40 36
6 6 2 15.9 15 13.5 31.8 30 27 67.5 63.8 57.4 154.9 146.3 131.6 309.7 292.5 263.3 47.6 45 40.5
7 7 2 17.6 16.7 15 35.3 33.3 30 75 70.8 63.8 172.1 162.5 146.3 344.1 325 292.5 52.9 50 45
8 8 2 21.2 20 18 42.4 40 36 90 85 76.5 206.5 195 175.5 412.9 390 351 63.5 60 54
9 9 2 23.5 22.2 20 47.1 44.4 40 100 94.4 85 229.4 216.7 195 458.8 433.3 390 70.6 66.7 60
10 10 2 26.5 25 22.5 52.9 50 45 112.5 106.3 95.6 258.1 243.8 219.4 516.2 487.5 438.8 79.4 75 67.5
11 11 2 29.4 27.8 25 58.8 55.6 50 125 118.1 106.3 286.8 270.8 243.8 573.5 541.7 487.5 88.2 83.3 75
12 2 318 30 27 63.5 60 54 135 127.5 114.8 309.7 292.5 263.3 619.4 585 526.5 95.3 90 81
13 2 35.3 33.3 30 70.6 66.7 60 150 141.7 127.5 344.1 325 292.5 688.2 650 585 105.9 100 90

Table 2-4. Supported Data Rates

2.3  Test Configuration

ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious emissions testing. See
Sections 7.5 for radiated emissions test setups, and 7.2, 7.3 and 7.4 for antenna port conducted emissions test
setups.

2.4  Antenna Description

This device is only used with its integral antennas as shown in the documentation of this filing. The antenna gains
for this device are as shown in the table below:

Frequency [GHz]

Antenna-1 Gain [dBi]

Antenna-2 Gain [dBi]

Directional Gain [dBi]

2.4

-2.15

-2.41

0.73

Table 2-5. Antenna Peak Gain
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2.5 Software and Firmware

Testing was performed on device(s) using software/firmware version Windows 11 installed on the EUT.

2.6 EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.
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3.1 Evaluation Procedure

The measurement procedures described in the American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices (ANSI C63.10-2013) was used in the measurement of the EUT.

Deviation from measurement ProCedUre. ..o s rrsrres e ar e e e e e e e e s e anennes None

3.2 Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final measurements and
exploratory measurements, when necessary. The measurement area is contained within the semi-anechoic
chamber which is shielded from any ambient interference. The test site inside the chamber is a 6m x 5.2m elliptical,
obstruction-free area in accordance with Figure 5.7 of Clause 5 in ANSI C63.4-2014. Absorbers are arranged on
the floor between the turn table and the antenna mast in such a way so as to maximize the reduction of reflections
for measurements above 1GHz. An 80cm tall test table made of Styrodur is placed on top of the turn table. For
measurements above 1GHz, an additional Styrodur pedestal is placed on top of the test table to bring the total table
height to 1.5m.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter receive antenna
height using a broadband antenna from 30MHz up to the upper frequency shown in 15.33 depending on the highest
frequency generated or used in the device or on which the device operates or tunes. For frequencies above 1GHz,
linearly polarized double ridge horn antennas were used. For frequencies below 30MHz, a calibrated loop antenna
was used. When exploratory measurements were necessary, they were performed at 1 meter test distance inside
the semi-anechoic chamber using broadband antennas, broadband amplifiers, and spectrum analyzers to
determine the frequencies and modes producing the maximum emissions. Sufficient time for the EUT, support
equipment, and test equipment was allowed in order for them to warm up to their normal operating condition. The
test set-up was placed on top of the 1 x 1.5 meter table. The EUT, support equipment, and interconnecting cables
were arranged and manipulated to maximize each emission. Appropriate precaution was taken to ensure that all
emissions from the EUT were maximized and investigated. The system configuration, mode of operation, turntable
azimuth, and receive antenna height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized broadband and
horn antennas. The test setup was configured to the setup that produced the worst case emissions. The spectrum
analyzer was set to investigate all frequencies required for testing to compare the highest radiated disturbances
with respect to the specified limits. The turntable containing the EUT was rotated through 360 degrees and the
height of the receive antenna was varied 1 to 4 meters and stopped at the azimuth and height producing the
maximum emission. Each emission was maximized by changing the orientation of the EUT through three orthogonal
planes and changing the polarity of the receive antenna, whichever produced the worst-case emissions.

All radiated measurements are performed in a chamber that meets the site requirements per ANSI C63.4-2014.

Additionally, radiated emissions below 30MHz are also validated on an Open Area Test Site to assert correlation
with the chamber measurements per the requirements of KDB 414788 D01 vO1rO1.

3.3 Environmental Conditions

The temperature is controlled within range of 15°C to 35°C. The relative humidity is controlled within range of 10%
to 75%. The atmospheric pressure is monitored within the range 86-106kPa (860-1060mbar).
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@ element

Excerpt from §15.203 of the FCC Rules/Regulations:

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

e The antennas of the EUT are permanently attached.

e There are no provisions for connections to an external antenna.

Conclusion:

The EUT unit complies with the requirement of §15.203.

MEASUREMENT REPORT Approved by:
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@ element

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.10-2013. All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a
95% level of confidence. The measurement uncertainty shown below meets or exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and, thus, can be compared directly to specified limits to determine

compliance.
Contribution Expanded Uncertainty (£dB)
Conducted Bench Top
1.95
Measurements
Radiated Disturbance (<1GHz) 4.10
Radiated Disturbance (>1GHz) 4.82
Radiated Disturbance (>18GHz) 4.96
. MEASUREMENT REPORT Approved by:
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@ element

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST).
Measurements antennas used during testing were calibrated in accordance to the requirements of ANSI C63.5-

2017.
Manufacturer Model Description Cal Date cel Cal Due SEnla
Interval Number
Agilent N9030A PXA Signal Analyzer 7/9/2024 Annual 7/9/2025 MY49432391
Anritsu S820E Cable and Antenna Analyzer 7/9/2024 Annual 7/9/2025 1839097
Anritsu TOSLKF50A-40 Calibration Kit N/A - N/A 1825024
Com-Power AL-130R Active Loop Antenna 10/21/2022 Biennial 10/20/2024 10160045
Fairview FM2CP1122-10 Coupler 7/10/2024 Annual 7/10/2025 1946
Microwave
Keysight .
. N9030B PXA Signal Analyzer 7/8/2024 Annual 7/8/2025 MY57143276
Technologies
Mini-Circuits BW-N10W5+ Attenuator 1/11/2024 Annual 1/10/2025 TEMPNO.01-151
NARDA 180-442A-KF Horn Antenna (Small) 1/16/2024 Annual 1/15/2025 T058701-03
Rohde & Schwarz TS-PR1840 Preamplifier 7/10/2024 Annual 7/10/2025 100049
Rohde & Schwarz ESW43 EMI TEST Receiver 7/9/2024 Annual 7/9/2025 101761
Rohde & Schwarz TS-SFUNIT-Rx Shielded Filter Unit 1/11/2024 Annual 1/10/2025 102151
Schwarzbeck VULB9162 Broadband TRILOG Antenna 6/1/2023 Biennial 5/31/2025 9162-217
Sunol Sciences DRH-118 Horn Antenna 7/16/2024 Biennial 7/16/2025 A102416-1
Sunol Sciences DRH-118 Horn Antenna 1/16/2024 Biennial 1/16/2025 A060215

Note:

Table 6-1. Test Equipment

For equipment listed above that has a calibration date or calibration due date that falls within the test date range,
care was taken to ensure that this equipment was used after the calibration date and before the calibration due

date.

FCC ID: ABLNP750XQA
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@ element

7.1 Summary

Company Name: Samsung Electronics CO., Ltd.

FCC ID:

FCC Classification:

A3LNP750XQA

Digital Transmission System (DTS)

FCC Part - " Test Test
Section(s) Test Description Test Limit Condition Result Reference
The minimum 6 dB
15.247(a)(2) 6dB Bandwidth bandwidth shall be at PASS Section 7.2
least 500 kHz.
15.247(b)(3) Transmitter Output Power | shall not exceed 1 W PASS Section 7.3
T itter P hall not b ter th CONDUCTED
ransmitter Power shall not be greater than :
15.247(e) Spectral Density 8 dBm in any 3 kHz band PASS Section 7.4
Band Edge / Section 7.5,
15.247(d) Out-of-Band Emissions > 20dBc PASS 7.6
General Field Strength Emissions in restricted
15.205 Limits (Restricted Bands bands must meet the .
15.209 and Radiated Emission radiated limits detailed in RADIATED PASS Section 7.7
Limits) 15.209 (RSS-Gen [8.9])

Table 7-1. Summary of Test Results
Notes:

1) All modes of operation and data rates were investigated. The test results shown in the following sections
represent the worst-case emissions.

2) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer. The
correction table was used to account for the losses of the cables and attenuators used as part of the system to
connect the EUT to the analyzer at all frequencies of interest.

3) All antenna port conducted emissions testing was performed on a test bench with the antenna port of the EUT
connected to the spectrum analyzer through calibrated cables and attenuators.

4) For conducted spurious emissions, automated test software was used to measure emissions and capture the
corresponding plots necessary to show compliance. The measurement software utilized is Element “WLAN
Automation,” Version 3.5 .

5) For radiated band edge, automated test software was used to measure emissions and capture the
corresponding plots necessary to show compliance. The measurement software utilized is Element “Chamber
Automation,” Version 1.6.4.

6) 802.11lax/be OFDMA testing was performed for all signal tone configurations as specified by the 802.11ax
standard. Worst case results are determined and reported per the guidance provided at the October 2018 TCB
Workshop.

Approved by:
Technical Manager

MEASUREMENT REPORT
(CERTIFICATION)
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@ clement

7.2 6dB Bandwidth Measurement

Test Overview and Limit

The bandwidth at 6dB down from the highest in-band spectral density is measured with a spectrum analyzer
connected to the transmitter antenna terminal of the EUT while the EUT is operating at its maximum duty cycle, at
maximum power, and at the appropriate frequencies. All data rates were investigated and the worst case
configuration results are reported in this section.

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

Test Procedure Used

ANSI C63.10-2013 — Section 11.8.2 Option 2

Test Settings

1. The signal analyzer’s automatic bandwidth measurement capability was used to perform the 6dB bandwidth
measurement. The “X” dB bandwidth parameter was set to X = 6. The bandwidth measurement was not
influenced by any intermediate power nulls in the fundamental emission.

RBW = 100kHz

VBW = 3 x RBW

Detector = Peak

Trace mode = max hold

Sweep = auto couple

The trace was allowed to stabilize

No oA~

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

T ————

ozl
=2
i
=
- | =
DCEREE
=
Heal- oSS a et ¥ -] EUT

Figure 7-1. Test Instrument & Measurement Setup
Test Notes

1. Based on preliminary measurements, it was determined that, of all the tone configurations, the 26T
configuration produced the worst case 6dB Bandwidth measurement. Only the worst case data is
included in this section.

2. The 6dB bandwidth for each channel was measured with the RU index showing the highest conducted
power.

MEASUREMENT REPORT Approved by:
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@ element

7.2.1 SISO Antenna-2 6dB Bandwidth Measurements

Frequency Data Rate Measured Minimym
[MHz] Channel No. | 802.11 Mode Tones [Mbps] Bandwidth | Bandwidth

[MHz] [MHz]

2412 1 ax/be 26T MCSO 2.735 0.500

2437 6 ax/be 26T MCSO0 2.743 0.500

2462 11 ax/be 26T MCSO 2.734 0.500

2412 1 ax/be 242T MCSO0 19.100 0.500

2437 6 ax/be 242T MCSO 19.100 0.500

2462 11 ax/be 242T MCSO0 19.070 0.500

Table 7-2. Conducted 6dB Bandwidth Measurements SISO ANT2

[E=RE=R~S

Tracel/Detector

. Keysight Spectrum Analyzer - Occupied BW

[11:37:52 AM Aug 21, 2024
Radic Std: None

[ SENSE:INT] [ ALIGN AUTO
Center Freq: 2.412000000 GHz
—— Trig: FreeRun Avg|Held: 100/100

#Atten: 30 dB

#FGain:Low Radio Device: BTS

Ref 20.00 dBm

Clear Write

Span 50.00 MHz

Center 2.41200 GHz
# Sweep 4.667 ms

Res BW 100 kHz VBW 1 MHz

Total Power 23.0 dBm

Occupied Bandwidth
17.202 MHz
-12.934 kHz
2.735 MHz

99.00 %
-6.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

I MSG [@ STATUS

Plot 7-1. 6dB Bandwidth Plot SISO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 1)

Approved by:
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@ element

— Keysight Spectrum Analyzer - Occupicd BW

CORREC [ SENSE:INT] [ ALTGN AUTO  [11:38:24 AM Aug 21, 2024
Center Freq: 2437000000 GHz Radio Std: None Trace/Detector
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

#IFGain:Low Radic Device: BTS

Clear Write
|

Average

Center 243700 GHz Span 50.00 MHz
#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.8 dBm
17.193 MHz

Transmit Freq Error -29.865 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.743 MHz x dB -6.00 dB

Eﬁm}\ms
Plot 7-2. 6dB Bandwidth Plot SISO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 6)

o Keysight Spectrum Anaiyzer - Occupied 81/

[ SENSE:INT] [ ALIGN AUTO  [11:38:49 AM Aug 21, 2024
Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
—— Trig: FreeRun Avg|Held: 100/100
#FGain:Low #Atten: 30 dB Radioc Device: BTS

Clear Write

#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.5 dBm
17.018 MHz

Transmit Freq Error -170.83 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.734 MHz xdB -6.00 dB

I MSG [@ STATUS

Plot 7-3. 6dB Bandwidth Plot SISO ANT2 (802.11ax OFDMA — 26 Tones — Ch. 11)
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@ element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] [
Center Freq: 2.412000000 GHz
wp Trig: Free Run Avg|Held: 100/100

#Atten: 30 dB

ALIGN AUTO [03:10:36 PM Aug 21, 2024

Radio Std: None

TracelDetector

#IFGain:Low Radic Device: BTS

Clear Write

Average

Center 2.41200 GHz

#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.5 dBm

19.009 MHz

2.366 kHz
19.10 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-6.00 dB

Eﬁm}\ms
Plot 7-4. 6dB Bandwidth Plot SISO ANT2 (802.11ax OFDMA - 242 Tones — Ch. 1)

. Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT] [
Center Freq: 2.437000000 GHz
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

ALIGN AUTO [03:10:57 PM Aug 21, 2024

Radio Std: None

TracelDetector

#IFGain:Low

Radic Device: BTS

Clear Write

VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.1 dBm

18.995 MHz

-4.701 kHz
19.10 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-6.00 dB

Plot 7-5. 6dB Bandwidth Plot SISO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 6)

FCC ID: ABLNP750XQA
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element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] [ ALIGN AUTO  [03:11:21 PMAug 21, 2024

Center Freq: 2.462000000 GHz
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

Radio Std: None

#IFGain:Low Radic Device: BTS

TracelDetector

Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

Span 50.00 MHz

VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.3 dBm

19.019 MHz

-22.987 kHz
19.07 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Clear Write

Plot 7-6. 6dB Bandwidth Plot SISO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 11)
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@ element

1.2.2

MIMO 6dB Bandwidth Measurements

Frequency Data Rate Measured Measu_red Minim_um

[MHz] Channel No. | 802.11 Mode Tones [Mbps] Bandwidth [ Bandwidth | Bandwidth
[MHz] [MHz] [MHz]
2412 1 ax/be 26T MCSO0 2.743 2.712 0.500
2437 ax/be 26T MCSO0 2.722 2.737 0.500
2462 11 ax/be 26T MCSO0 2.716 2.710 0.500
2412 1 ax/be 242T MCSO0 19.10 19.10 0.500
2437 ax/be 2427 MCSO0 19.12 19.09 0.500
2462 11 ax/be 2427 MCSO0 19.10 19.08 0.500

Table 7-3. Conducted 6dB Bandwidth Measurements MIMO

- KEysight Spectrum Analyzer - Occupied BW

#IFGain:Low

Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.079 MHz

-4.809 kHz
2.743 MHz

[ SENSE:INT] ALIGN AUTO  [09:58:35 AM Aug 22, 2024

[
Center Freq: 2.412000000 GHz
wp Trig: Free Run
#Atten: 30 dB

Radio Std: None TracelDetector

Avg|Hold: 100/100
Radic Device: BTS

Clear Write

Span 50.00 MHz

VBW 1 MHz Sweep 4.667 ms|

Total Power 22.0 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Plot 7-7. 6dB Bandwidth Plot MIMO ANT1 (802.11ax OFDMA — 26Tones — Ch. 1)
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@ element

. Keysight Spectrum Analyzer - Occupied BW

RL RE 500 AC CORREC [ SENSE:INT] [ ALIGN AUTO  [09:59:18 AM Aug 22, 2024

Center Freq: 2.437000000 GHz Radic Std: None
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

#IFGain:Low Radic Device: BTS

TracelDetector

Center 2.43700 GHz
#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.1 dBm
17.301 MHz

Transmit Freq Error -31.642 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.722 MHz x dB -6.00 dB

MSG ﬁ E STATUS

Clear Write

Average

Plot 7-8. 6dB Bandwidth Plot MIMO ANT1 (802.11ax OFDMA - 26Tones — Ch. 6)

' Keysight Spectrum Analyzer - Occupied BW

RL RF 500 AC CORREC [ SEwsE:INT| [ ALIGN AUTO  |09:59:59 AM Aug 22, 2024

Center Freq: 2.462000000 GHz Radic Std: None
—— Trig: FreeRun Avg|Held: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.0 dBm
17.145 MHz

Transmit Freq Error -59.255 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.716 MHz xdB -6.00 dB

Tracel/Detector

Clear Write

I MSG [@ STATUS

Plot 7-9. 6dB Bandwidth Plot MIMO ANTL1 (802.11ax OFDMA - 26Tones — Ch. 11)

MEASUREMENT REPORT
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@ element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] [ ALTGN AUTO  [01:11:29 PM Aug 22, 2024

Center Freq: 2.412000000 GHz Radic Std: None
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

#IFGain:Low Radic Device: BTS

Ref 20.00 dBm

. ---IWWWW|---

Center 2.41200 GHz
#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 21.4 dBm

18.995 MHz

Transmit Freq Error -9.940 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.10 MHz x dB -6.00 dB

TracelDetector

Clear Write

Average

[ SENSE:INT] [ ALIGN AUTO  [01:12:05 PMAug 22, 2024

Center Freq: 2.437000000 GHz Radic Std: None
—— Trig: FreeRun Avg|Held: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 21.5 dBm
19.032 MHz

Transmit Freq Error -14.321 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.12 MHz xdB -6.00 dB

I MSG [@ STATUS

Tracel/Detector

Clear Write

Plot 7-11. 6dB Bandwidth Plot MIMO ANT1 (802.11ax OFDMA — 242Tones — Ch. 6)
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@ element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] [ ALTGN AUTO  [01:12:29 PM Aug 22, 2024

Center Freq: 2.462000000 GHz
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

Radio Std: None

#IFGain:Low Radic Device: BTS

TracelDetector

AN I NN | A N N | N
Center 2.46200 GHz

#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Total Power 21.6 dBm

Occupied Bandwidth
18.984 MHz

-24.189 kHz
19.10 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG ﬁ E STATUS

Clear Write

Average

Plot 7-12. 6dB Bandwidth Plot MIMO ANT1 (802.11ax OFDMA — 242Tones — Ch. 11)

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] ALIGN AUTO [04:16:11 PM Aug 22, 2024

[
Center Freq: 2.412000000 GHz
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

Radio Std: None

#IFGain:Low Radic Device: BTS

TracelDetector

VBW 1 MHz Sweep 4.667 ms|

Total Power 22.8 dBm

Occupied Bandwidth
17.020 MHz

71.324 kHz
2.712 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Clear Write

Plot 7-13. 6dB Bandwidth Plot MIMO ANT2 (802.11ax OFDMA - 26Tones — Ch.
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@ element

. Keysight Spectrum Analyzer - Occupied BW
RL RF 500 AC

CORREC [ SENSE:INT] [ ALIGN AUTO  [04:16:39 PM Aug 22, 2024

Center Freq: 2.437000000 GHz
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

Radio Std: None

#IFGain:Low Radic Device: BTS

TracelDetector

Center 243700 GHz

#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.7 dBm

16.978 MHz

37.142 kHz
2.737 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-6.00 dB

MSG ﬁ E STATUS

Clear Write

Average

Plot 7-14. 6dB Bandwidth Plot MIMO ANT2 (802.11ax OFDMA — 26Tones — Ch. 6)

' Keysight Spectrum Analyzer - Occupied BW

RL RF 500 AC CORREC [ SEwsE:INT| [ ALIGN AUTO  |04:17:10 PMAug 22, 2024

Center Freq: 2.462000000 GHz
—— Trig: FreeRun Avg|Held: 100/100
#Atten: 30 dB

Radic Std: None

#FGain:Low Radio Device: BTS

AN I A N A
A I AU AR o Y N I N A
e iyl

#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.6 dBm

17.094 MHz
-65.727 kHz
2.710 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Tracel/Detector

Clear Write

IMSG

[@ STATUS

Plot 7-15. 6dB Bandwidth Plot MIMO ANT2 (802.11ax OFDMA - 26Tones — Ch.

11)
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@ element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] [ ALIGN AUTO  [05:18:27 PM Aug 22, 2024

Center Freq: 2.412000000 GHz Radic Std: None
wp Trig: Free Run Avg|Held: 100/100
#Atten: 30 dB

#IFGain:Low Radic Device: BTS

TracelDetector

Center 2.41200 GHz
#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.3 dBm

19.006 MHz

Transmit Freq Error -7.864 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.10 MHz x dB -6.00 dB

Clear Write

Average

[ SENSE:INT] [ ALIGN AUTO  [05:19:06 PM Aug 22, 2024

Center Freq: 2.437000000 GHz Radic Std: None
—— Trig: FreeRun Avg|Held: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Span 50.00 MHz
#Res BW 100 kHz VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.1 dBm
18.996 MHz

Transmit Freq Error -20.270 kHz % of OBW Power 99.00 %

x dB Bandwidth 19.09 MHz xdB -6.00 dB

Tracel/Detector

Clear Write

I MSG [@ STATUS

Plot 7-17. 6dB Bandwidth Plot MIMO ANT2 (802.11ax OFDMA - 242Tones — Ch. 6)
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element

. Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT] [ ALIGN AUTO  [05:19:33 PM Aug 22, 2024

Radio Std: None

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz
NFE wp Trig: Free Run Avg|Held: 100/100
#IFGain:Low

#Atten: 30 dB Radic Device: BTS

TracelDetector

Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

Span 50.00 MHz

VBW 1 MHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 22.2 dBm

18.991 MHz

-24.853 kHz
19.08 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Clear Write

Plot 7-18. 6dB Bandwidth Plot MIMO ANT2 (802.11ax OFDMA — 242Tones — Ch. 11)
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@ clement

7.3  Output Power Measurement

Test Overview and Limits

A transmitter antenna terminal of EUT is connected to the input of an RF power sensor. Measurement is made
using a broadband power meter capable of making peak and average measurements while the EUT is operating at
its maximum duty cycle, at maximum power, and at the appropriate frequencies.

The maximum permissible conducted output power is 1 Watt per 15.247.

Test Procedure Used

ANSI C63.10-2013 — Section 11.9.1.3 PKPM1 Peak Power Method
ANSI C63.10-2013 — Section 11.9.2.3.2 Method AVGPM-G
ANSI C63.10-2013 — Section 14.2 Measure-and-Sum Technique

Test Settings

Method PKPM1 (Peak Power Measurement)

Peak power measurements were performed only when the EUT was transmitting at its maximum power
control level using a broadband power meter with a pulse sensor. The pulse sensor employs a VBW =
50MHz so this method was only used for signals whose DTS bandwidth was less than or equal to 50MHz.

Method AVGPM-G (Average Power Measurement)

Average power measurements were performed only when the EUT was transmitting at its maximum power
control level using a broadband power meter with a pulse sensor. The power meter implemented triggering
and gating capabilities which were set up such that power measurements were recorded only during the
ON time of the transmitter. The trace was averaged over 100 traces to obtain the final measured average
power.

Test Setup

The EUT and measurement equipment were set up as shown in the diagrams below.

E

DODUE
0000C

EUT

—

l DOLE

OO0

Figure 7-2. Test Instrument & Measurement Setup for Power Meter Measurements
Test Notes

None.
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Conducted C C
Avg Reak e Avg 3 Beck . Ant. Gain Max e.i.r.p e.i.r.p Limit e.i.r.p Margin
Freq [MHz] | Channel Tones RU Index | Conducted Conducted Power Limit Power Margin | Power Margin [dBi] [dBm] [dBm] [dB]
Powers [dBm] |Powers [dBm] [dBm] [dB] [dB]
0 4.31 22.21 0.00 -15.69 -7.79 -2.4 .90 36.0: -24.12
2412 1 26T 4 4.15 22.46 0.00 -15.85 -7.54 -2.4 74 36.0: -24.28
8 4.66 22.56 0.00 -15.34 -7.44 -2.4 .25 36.0: -23.77
4.48 22.34 0.00 -15.52 -7.66 -2.4 .07 36.0: -23.95
2437 6 26T 4 4.33 22.57 0.00 -15.67 -7.43 -2.4 .92 .02 -24.10
8 4.65 22.35 0.00 -15.35 -7.65 -2.4 .24 .02 -23.78
0 4.85 22.28 0.00 -15.15 -7.72 -2.4 .44 .02 -23.58
2462 1 26T 4 4.63 22.35 0.00 -15.37 -7.65 2.4 .22 .0: -23.80
8 4.69 .15 0.00 -15.31 -7.85 -2.4 .28 36.0: -23.74
.51 .36 0.00 -26.49 -18.64 -2.4 .10 36.0: -34.92
2467 12 26T 4 .91 .15 0.00 -26.09 -17.85 -2.4 .50 .02 -34.52
8 .98 .47 0.00 -26.02 -17.53 -2.4 .57 .02 -34.4'
0 -0.3: .37 0.00 -30.32 -20.63 -2.4 -2.73 .02 -38.7!
2472 13 26T 4 -0.1 .95 0.00 -30.18 -20.05 -2.4 -2.59 .02 -38.6
8 -0.0¢ .48 0.00 -30.09 -20.52 2.4 -2.50 .02 -38.5
Table 7-4. Conducted Output Power Measurements SISO ANT2 (26 Tones)
Avg Peak Cond d Avg C d | Peak C q N N e N N
Freq [MHz] | Channel Tones RUIndex | Conducted | Conducted Power Limit Power Margin | Power Margin An[l(;:ilaln Ma[:Be'.':.lr.p e"'l;::;:lm LS e.l.r.;[! dhél]a roin
Powers [dBm] |Powers [dBm] [dBm] [dB] [dB]
37 4.29 22.12 0.00 -15.7 -7.88 -2.4 .88 36.02 -24.14
7 2412 1 52T 38 4.19 22.05 0.00 -15.8 -7.95 -2.4 .78 36.0: -24.24
Q 40 4.54 22.46 0.00 -15.4¢ -7.54 -2.4 .13 36.0: -23.89
c 37 4.41 22.36 0.00 -15.5¢ -7.64 -2.4 .00 36.0: -24.02
o 2437 6 52T 38 4.43 22.29 0.00 -15.57 -7.71 -2.4 .02 .02 -24.00
40 4.67 22.46 0.00 -15.33 -7.54 -2.4 .26 .02 -23.71
7 471 22.50 0.00 -15.29 -7.50 -2.4 .30 .02 -23.7;
N 2462 1 52T 8 4.95 22.51 0.00 -15.05 -7.49 -2.4 .54 -23.4¢
n 40 4.81 .34 30.00 -15.19 -7.66 -2.4 .40 36. -23.62
7 .44 .64 30.00 -26.56 -18.36 -2.4 .03 36. -34.99
2467 12 52T 38 .71 7! 0.00 -26.29 .25 -2.4 .30 36.02 -34.72
40 .68 .84 0.00 -26.32 -18.16 -2.4 .27 .02 -34.75
37 -0.34 9.32 0.00 -30.34 -20.68 -2.4 -2.75 .02 -38.77
2472 13 52T 38 -0.22 9.11 0.00 -30.22 -20.89 -2.4 -2.63 .02 -38.65
40 -0.39 9.56 0.00 -30. 20.44 2.4 2.80 .02 ~38.82
Table 7-5. Conducted Output Power Measurements SISO ANT2 (52 Tones)
AVg Peak C
Avg C Peak Ci q q q P, i N
Ant. G: M .i.r.p Limit Li.r.p M
Freq [MHz] | Channel Tones RU Index C:m‘i:c:ed C«;m‘i:c(ed Power Limit Power Margin | Power Margin T dBiTm ?();Ben:]r s € Il:i:ml;n ! eLr T dB]a et
o preoill ey (4Bl 1¢B] ioe]
2 2412 1 106T 53 4.22 22.35 0.00 -15.78 -7.65 -2.4 .81 36.02 -24.21
o 54 4.39 22.39 0.00 -15.61 -7.61 -2.4 .98 .02 -24.04
53 4.38 22.4 0.00 -15.62 -7.59 -2.4 97 .02 -24.0!
l_ 2437 ° 1oeT 54 4.47 22.32 0.00 -15.53 -7.68 -2.4 .06 .02 -23.91
O 53 4.51 22.44 0.00 -15.4¢ -7.56 -2.4 .10 0! -23.9
o 2462 n 1067 54 4.68 22.54 0.00 -15. -7.46 -2.4 .27 36.0: -23.7
53 3.85 12.4 0.00 -26. -17.59 -2.4 44 .02 -34.58
= 2467 12 106t 54 375 122 0.00 26, 1757 27 32 02 ~34.68
53 -0.03 9.64 0.00 -30.0: -20.36 -2.4 -2.44 .02 -38.46
2472 13 1067 54 -0.25 9.82 0.00 -30.2! -20.18 2.4 -2.66 .02 -38.68
Table 7-6. Conducted Output Power Measurements SISO ANT2 (106 Tones)
Avg Peak Conducted Avg Conducted |Peak C q q q — q "
Ant. G: M .i.r.p Limit Li.rp M
7)) Freq [MHz] | Channel Tones RU Index | Conducted Conducted Power Limit Power Margin | Power Margin I dBilam a[;Be":lr P € 'l::;m';“ ! e ‘[’ dB]a rgin
Q Powers [dBm] | Powers [dBm] [dBm] [dB] [dB]
c 412 1 4 6 28 23.42 0. 1472 6.58 2.4 87 36. 231
(] 437 6 4 6 31 2334 0.0 14.69 6.66 2.4 .90 36. 2311
= 462 1 4 6 37 23.38 0. -14.63 6.62 2.4 .96 36. 23.0
467 12 4 6 3.98 12.72 0.0 -26.02 -17.28 -2.4 1.57 36.! -34.4'
472 13 4 6 -0.14 10.28 0.0 -30.14 -19.72 -2.4 -2.55 36.! -38.5
Table 7-7. Conducted Output Power Measurements SISO ANT2 (242 Tones)
Avg Peak C Avg C Peak C . . . L . .
Ant. G: M .i.r.p Limit Li.r.p M
Freq [MHz] | Channel Tones MRU Index | Conducted Conducted Power Limit Power Margin | Power Margin T dBi;’m ?:Be":lrp € 'l:’:":;“ ! & ”E dB]a et
Powers [dBm] |Powers [dBm] [dBm] [dB] [dB]
70 4.81 22.24 0.00 -15.19 -7.76 -2.4 .40 36.02 -23.62
2412 1 52+26T 71 4.87 22. 0.00 -15.13 -7.49 -2.4 46 .02 -23.56
72 4.93 22 0.00 -15.07 -7.65 -2.4 .52 .02 -23.50
70 4.97 27 0.00 -15.0: -7.79 -2.4 .56 .02 -23.4
2437 6 52+26T 71 4.85 22.38 0.00 -15.1 -7.6 -2.4 .44 . -23.5
72 4.94 22.58 0.00 -15.0 -7.4: -2.4 .53 36. -23.4
70 4.99 22.56 0.00 -15.0 -7.44 -2.4 .58 36.! -23.44
2462 m 52+26T 71 4.85 22.45 0.00 -15. -7.55 -2.4 .44 .02 -23.58
72 4.75 22.38 0.00 - -7.62 -2.4 .34 .02 -23.68
70 .82 .84 0.00 - -18.1 -2.4 41 .02 -34.6
2467 12 52+26T 71 .67 .88 0.00 - -18.1 2.4 .26 0! -34.7
72 .95 .98 0.00 -26.0 -18.0: -2.4 .54 36.0: -34.4¢
70 -0.13 61 0.00 -30.1 -18.39 -2.4 -2.54 36.0: -38.56
2472 13 52+26T 71 -0.38 .26 0.00 -30.3: -18.74 -2.4 -2.79 36.02 -38.81
72 -0.11 72 0.00 -30.11 -18.28 -2.4 -2.52 36.02 -38.54
Table 7-8. Conducted Output Power Measurements SISO ANT2 (52+26 Tones)
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@ clement

Avg Peak - "
Conducted Conducted ¢ Avg C: R Ant. Gain Max e.i.r.p e.i.r.p Limit e.i.r.p Margin
Freq [MHz] | Channel Tones MRU Index Power Limit Power Margin | Power Margin g " o o
Powers Powers [dBm] dB] [d8] [dBi] [dBm] [dBm] [dB]
(dRm) (dBm)
4.69 22.36 0.00 -15.31 -7.64 -2.4 .28 36.0: -23.74
+
2412 ! 106+26T 2.96 22.92 0.00 15.04 7.0 2.4 55 36.0 23.47
4.91 22.57 0.00 -15.09 -7.4. -2.4 .50 36.0 -23.
+
2487 6 106+26T 83 95 2281 0.00 16,05 7 27 54 02 244
82 4.98 22.84 0.00 -15.02 -7.1 -2.4 .57 .02 -23.4
+
2462 B 106+26T 83 4.72 22.50 0.00 -15.28 -7.50 -2.4 .31 .02 -23.7
3.86 12.36 0.00 26.14 17.64 2.4 4 0 -34.5
+
2467 12 106+26T 37 12.64 0.00 26. 17.36 2.4 34 36.0 -34.68
-0.1 9.49 0.00 -30.12 -20.51 -2.4 -2.5 36.02 -38.55
+
2472 18 106+26T 00 9.88 0.00 30,0 2012 22 250 36.02 38,52
Table 7-9. Conducted Output Power Measurements SISO ANT2 (106+26 Tones)
Conducted Power [dBm] C Avg eak Ant. Gain Max e.ir. i.r.p Limi i i
s N ) 3 irp eirplimit | e.irpMargin
Freq [MHz] | Channel Tones RU Index AnTennaci AnTennadl MINO Power Limit Power Margin | Power Margin il [dBm] [dBm] dB]
A PEAK AVG PEAK AVG PEAK 1dBm] [as] dB]
0 45 21.85 414 68 7.31 24.78 30.00 12,60 522 0.7 04 36. 1798
2412 1 26T 4 34 2219 4.19 .16 7.28 25.19 30.00 -12.72 -4.81 0.7 .01 36. -18.01
8 58 2207 2,51 85 7.56 24.97 30.00 12.44 5.03 0.7 29 36. 4773
0 31 22.24 4.88 22.56 7.61 25.41 30.00 -12.39 -4.59 0.7 35 36. -17.67
2437 6 26T 4 12 22.46 2.67 22.55 7.41 2552 30.00 12.50 .48 0.7 15 36 787
8 .34 22.33 4.98 22.34 7.68 25.35 30.00 -12.32 -4.65 0.7 41 36. -17.61
0 29 71 2.82 22 7.57 24.98 30.00 2.43 5.02 0.7 30 36 a7.72
2462 7 26T 7 02 94 4.64 2 7.35 25.25 30.00 12.65 -4.75 0.7 08 36 17.94
8 86 25 271 2 7.32 77 30.00 T12.68 5.23 0.7 05 36 4797
0 01 64 5 15 30.00 23.55 15.85 0.7 8 36 28.84
2467 12 26T 4 49 76 23 7 89 30.00 23.63 511 0.7 7 36. 28.92
8 4 62 96 88 7 31 30.00 23.73 15.69 0.7 7.00 36 -29.02
0 0. 35 0.37 9.36 38 89 30.00 27.62 811 0.7 311 36. 3201
2472 13 26T 7 108 .62 0.24 9.94 39 79 30.00 -27.61 7.2 0.7 312 36 -32.90
8 17 2 9.51 32 35 30.00 27.68 7.65 0.7 3.05 36. 3297
Table 7 10. Conducted Output Power Measurements MIMO (26 Tones)
seezl| @ || - Conducted Power [dBm] Pco"d"ffe‘,’ AP" g m"h:"“?d P:"k c°;':"°f“ Ant. Gain Max e.irp eirplimit | eirpMargin
req [MHz] annel ones lex YAntenaz] ATenna=? MiNO ower Limit ower Margin ower Margin 1aBil [dBml [dBm] 8]
AVG PEAI AVG PEAK AVG PEAK [dBm] laB] dB]
7 .84 .2 4.58 21.85 7.24 24.58 30.00 -12.76 -5.42 0.7 7.97 36. -18.05
2412 1 52T g 81 4 2.68 2.02 7.8 24.76 30.00 q2.72 5.24 0.7 T 36.0 8.01
40 .83 7 4.86 22.49 7.39 25.14 30.00 -12.61 -4.86 0.7 12 36. -17.90
7 28 36 2.98 2297 7.65 2560 30.00 12.35 431 0.7 9 36. 4763
2437 6 52T 8 82 36 4.82 22.49 7.36 24.97 30.00 -12.64 -5.03 0.7 .09 36. -17.93
40 24 37 2.99 22.98 7.64 25.70 30.00 12.36 ~4.30 0.7 37 36. 17.65
7 58 .98 4.97 22.23 7.79 25.12 30.00 -12.21 -4.88 0.7 .52 36. -17.50
2462 il 52T g 27 96 2.87 22.54 7.50 2527 30.00 2.41 4.73 .7 32 36. 3770
40 .87 .67 4.61 22.29 7.27 25.00 30.00 -12.73 -5.00 .7 .00 36. -18.02
7 .1 13 .54 11.51 .34 33 30.00 -23.66 -15.67 .7 .07 36. -28.95
2467 12 52T 38 2.7 0.84 71 11.74 g 32 30.00 23.72 1568 7 7.01 36. 29.01
40 25 7. 61 11.58 .11 16 30.00 -23.89 - 34 7 84 36. -29.18
37 5] .79 0.33 .16 30 99 30.00 27.70 18.01 7 .03 36. 3299
2472 13 52T 38 -1.06 25 - .28 9.04 .36 .16, 30.00 -27.64 -17.84 7 .09 36. -32.93
40 31 9.41 17 96 30.00 27.83 .04 .7 .90 36. 3312
Table 7-11. Conducted Output Power Measurements MIMO (52 Tones)
Conducted Power [dBm] Conducted Avg Conducted | Peak Conducted Ant. Gain Max e.ir.
L N N . Lir.p e.i.r.p Limit e.i.r.p Margin
Freq[MHz] | Channel Tones RU Index Antenna-T Antenna-2 MIMO Power Limit Power Margin | Power Margin dBil [dBm] [dBm] [d8]
5 PEAK | A6 | Peak | ave [ pea | l&ml lag] log]
a2 7 06T 53 82 21.68 4.67 22.16 7.28 24.94 30.00 2.72 5.06 0.7 01 18.01
54 4 22.08 2.83 22.65 7.37 253 30.00 12.63 4,62 0.7 X 4792
Py B 06T 53 3 22,42 4.98 22.98 7.63 25.7 30.00 12.37 4.28 0.7 17.66
54 7 2202 2.88 22.54 7.41 2530 30.00 12.50 4.70 0.7 X 787
2462 1 106T 53 2 22.08 4.97 22.46 7.71 25.28 30.00 -12.29 -4.72 0.7 . 36. -17.57
54 02 21.97 2.64 22.57 7.31 2529 30.00 712.60 471 0.7 0 36. 717.98
2467 12 106T 53 0 11.17 82 11.89 .45 .56 30.00 -23.55 -15.44 0.7 18 36. -28.84
54 2.7 11.01 .67 11.86 26 47 30.00 23.74 553 0.7 6.99 36. 29.03
2472 13 106T 53 -0.82 8.67 N JZ 9.28 .55 .00 30.00 -27.45 - 00 0.7 3.29 36. -32.73
54 2 8.85 9.79 29 36 30.00 27.71 0.7 3.02 36.0 33.00
Table 7-12. Conducted Output Power Measurements MIMO (106 Tones)
Conducted Power [dBm] C Avg Peak Ant. Gain Max e.ir. q - p -
P N N . i.rp e.i.r.p Limit e.i.r.p Margin
Freq [MHz] | Channel Tones RU Index AnTennaz] Antenna2 MINMO Power Limit Power Margin Pawe:j Margin dBil [dBm] [dBm] [dB]
AVG PEAK AVG PEAK AVG PEAK [dBm] [d8] ldB]
a2 7 06T 53 82 21.68 4.67 22.16 7.28 24,94 30.00 2.72 5.06 7 T 36.02 1801
54 4 22.08 4.83 22.65 7.37 253 30.00 -12.63 -4.62 .7 36.02 -17.92
Py B 06T 53 23 22.42 98 22.98 7.63 25.7 30.00 12.37 4.28 .7 36.02 17.66
54 87 2202 2.88 22.54 7.41 253 30.00 T12.50 470 7 36.02 7.7
2162 " 06T 53 42 .08 97 22.46 7.71 25.28 30.00 12.29 4.72 .7 . 36.02 7.57
54 2 07 264 2257 7.31 2529 30.00 712,60 471 7 0 36.02 17.98
53 02 7 82 11.89 45 .56 30.00 23.55 544 .7 18 28.84
2467 2 1067 54 78 o1 67 T1.86 26 47 30.00 2374 553 07 6.9 Y 2903
53 -0.82 8.67 017 9.28 55 .00 30.00 -27.45 1800 0.7 3.29 32.73
2472 8 1067 54 2 8.85 9.79 29 36 30.00 2771 07 3.02 Y ~33.00
Table 7-13. Conducted Output Power Measurements Ml MO (242 Tones)
Conducted Power [dBm] Avg Peak Ant. Gain Emain ir.p Limil i i
b irp eirpLimit | eirpMargin
Freq[MHz] | Channel Tones | MRU Index Antenna-T Antenna? IV Power Limit Power Margin | Power Margin il [dBm] [dBm] 8]
A PEAK AVG PEAK AVG PEAK [dBm] [aB] dB]
7 4, 68 487 247 7.4 2510 30.00 252 4,90 0.7 36. 7.81
2412 1 52+26T 7 .81 4.88 22.46 7.4 25.16 30.00 -12.52 -4.84 0.7 » 36. -17.81
7 2 78 2.84 22.35 7.4 25.08 30.00 12.54 4.2 0.7 36. 783
7 .32 4.89 22.51 7. 97 30.00 -12.59 -5.03 0.7 -17.88
2437 6 52+26T 7 Z 35 2.82 22.56 7 .01 30.00 T12.68 ~4.99 0.7 6 X 717.96
7 82 23 2.95 22.47 7 90 30.00 2.57 5.10 0.7 16 17.86
7 38 05 2.98 242 7 25.20 30.00 T12.30 ~4.80 0.7 43 X 71759
2462 7 52+26T 7 31 02 2.93 22.65 7.64 25.36 30.00 12.36 4.64 0.7 37 17.65
7 2.02 50 2.62 211 7.34 87 30.00 T12.66 513 0.7 07 717.95
7 94 02 86 87 43 .48 30.00 23.57 5,52 0.7 17 28.85
2467 12 52+26T 7 78 85 .68 78 26 35 30.00 23.74 1565 0.7 6.99 29.03
7 2 0.98 85 93 8 .49 30.00 23.62 E 0.7 7.11 2891
7 ~0.94 1.23 017 78 7 52 30.00 2753 5.4 0.7 3.20 X 3282
2472 13 52+26T 7 .25 0.51 0.37 57 7 I 30.00 -27.78 5 0.7 2.95 -33.07
7 96 1.27 14 78 48 ; 30.00 27.52 0.7 3.21 X -32.81
Table 7 14. Conducted Output Power Measu rements Ml MO (52+26 Tones)
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=
Freq[MHz]| Channel | Tones (MRU Index Antenna-T Cmﬂut;e:e:::: e MIMO Power Limit A'::w" Margn P;:t'" Margin M;&;TI" M?;;r:lr.p e.i.[r-;::;"“ e.l'r";dn;largi"
AVG PEAK AVG P AVG PEAK [aBm] laB] dB]
w2 | 1 | e g T Y D o LA o 471 5500 & g7} 7 o2 % 7or
wy | 6 | e g Yo O F 2o 1 5600 5 % 7 3T % 75
w2 | | oeasT g T T E 5500 7 7% 7 o % 708
we | 12 | et g o5 = ¥ Tres ¥ ¥ 5500 e arE) 7 75 % Soor
w2 | 1w | e 5% i TS 55 ¥ i 5500 5755 B 7 5% % g2
Table 7-15. Conducted Output Power Measurements MIMO (106+26 Tones)
Note:

Per ANSI C63.10-2013 Section 14.2, the conducted powers at Antenna 1 and Antenna 2 were first measured
separately during MIMO transmission as shown in the section above. The measured values were then summed in

linear power units then converted back to dBm.

Sample MIMO Calculation:

At 2412MHz the average conducted output power was measured to be 14.45 dBm for Antenna 1 and 14.14 dBm
for Antenna 2.

Antenna 1 + Antenna 2 = MIMO

(14.45 dBm + 14.14 dBm) = (27.86 mW + 25.94 mW) = 53.80 mW = 17.31 dBm
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7.4

Power Spectral Density

Test Overview and Limit

The peak power density is measured with a spectrum analyzer connected to the antenna terminal of the EUT while
the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data
rates, tones configurations, and RU indices were investigated and the worst-case configuration results are reported
in this section.

The maximum permissible power spectral density shall not be greater than 8 dBm in any 3 kHz band.

Test Procedure Used

ANSI C63.10-2013 — Section 11.10.2 Method PKPSD
ANSI C63.10-2013 — Section 14.3.1 Measure-and-Sum Technique

Test Settings

1. Analyzer was set to the center frequency of the DTS channel under investigation
2. Span = 1.5 times the DTS channel bandwidth
3. RBW =3kHz
4. VBW = 1MHz
5. Detector = peak
6. Sweep time = auto couple
7. Trace mode = max hold
8. Trace was allowed to stabilize
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

sy a

. = )

=2

=

=

2

=y
D D) )] E U T

Figure 7-3. Test Instrument & Measurement Setup

Test Notes

1.

Based on preliminary measurements, it was determined that, of all of the tone configurations, the 26T
configuration produced the worst case power spectral density measurement for partial loaded case.

Therefore, only the 26 Tone configuration and 242 Tone data is included in this section.

The power spectral density for each channel was measured with the RU index showing the highest

conducted power.
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7.4.1 SISO Antenna-2 Power Spectral Density Measurements
Frequenc Data Rate Msasured i
[l?/IHZ] y Channel No. | 802.11 Mode Tones [Mbps] Power Spectral | Permissible Power | Margin [dB] | Pass/ Fail
P Density [dBm] | Density [dBm / 3kHz]
2412 1 ax/be 26T MCSO0 1.82 8.00 -6.18 Pass
2437 6 ax/be 26T MCSO0 1.61 8.00 -6.39 Pass
2462 11 ax/be 26T MCSO0 1.48 8.00 -6.52 Pass
2412 1 ax/be 2427 MCSO0 -5.63 8.00 -13.63 Pass
2437 6 ax/be 2427 MCSO0 -5.62 8.00 -13.62 Pass
2462 11 ax/be 2427 MCSO0 -5.45 8.00 -13.45 Pass
Table 7-16. Conducted Power Spectral Density Measurements SISO ANT2
e Keysight Spectrum Analyzer - Swept SA (==
SENSE:INT] [ ALIGN AUTO  [01:19:13 PMAug 21, 2024
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 26 dB
Auto Tune
10 dBidiv. ~ Ref 15.00 dBm |
Log
Center Freq
2.412000000 GHz
|
StartFreq
2.397000000 GHz
|
Stop Freq
2.427000000 GHz
vt |
CF Step
3.000000 MHz
Auto Man
|
Freq Offset
0 Hz
i s ——— |
Scale Type
Center 2.41200 GHz Span 30.00 MHz |5 Lin
#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts) —
isc | STATUS
Plot 7-19. Power Spectral Density Plot SISO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 1)
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' Keysight Spectrum Analyzer - Swept SA =S

T TE S0 AC | CORREC SENSE:INT] ALIGN AUTO __|01:20:06 PM Aug 21, 2024 T
Center Freq 2.437000000 GHz ) #Avg Type: RMS A gduency,
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 26 dB

Mkr1 2.445 580 GHz Auto Tune
EﬁgBde Ref 15.00 dBm 1.613 dBm I

CenterFreq
2.437000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2.452000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.43700 GHz pan 30.00 MHz |5 Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts |

Plot 7-20. Power Spectral Density Plot SISO ANT2 (802.11ax OFDMA — 26 Tones — Ch. 6)

' Keysight Spectrum Analyzer - Swept SA ==

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.462000000 GHz ) #Avg Type: RMS 345 ¢ Frequency
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 26 dB

Auto Tune

10 dBidiv. Ref 15.00 dBm . e |
Log

CenterFreq
2.462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2.477000000 GHz
|

CF Step
3.000000 MHz
Auto Man

WI
Freq Offset

Center 2.46200 GHz Span 30.00 MHz

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts) —l

Plot 7-21. Power Spectral Density Plot SISO ANT2 (802.11ax OFDMA — 26 Tones — Ch. 11)
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' Keysight Spectrum Analyzer - Swept SA =S

SUTHN N SO0 AC | CORREC SENSE:INT] ALIGN AUTO _[03:13:06 PMAug 21, 2024 T
Center Freq 2.412000000 GHz ) #Avg Type: RMS . gduency,
- Wi Trig: Free Run Avg|Held: 100/100 K

Atten: 26 dB

Mkr1 2.414 478 GHz Auto Tune
E%gBJdiv Ref 15.00 dBm -5 630 dBm I

CenterFreq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.427000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.41200 GHz Span 30.00 MHz | Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 4 ms (10001 pts) |
MSG

Plot 7-22. Power Spectral Density Plot SISO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 1)

e Keysight Spectrum Analyzer - Swept SA (==
RL [ RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  [03:12:28 PMAug 21, 2024
Center Freq 2.437000000 GHz ] #Avg Type: RMS IFACEE)
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 26 dB

Mkr1 2.439 484 GHz Auto Tune
-5.622 dBm - I

Center Freq
2.437000000 GHz
|
StartFreq
2.422000000 GHz
s |
Stop Freq
2.452000000 GHz

CF Step
3.000000 MHz
Auto Man

| |
Freq Offset

Center 2.43700 GHz Span 30.00 MHz

#Res BW 10 kHz #VBW 1.0 MHz 67 ms (10001 pts) |

Plot 7-23. Power Spectral Density Plot SISO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 6)
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. Keysight Spectrum Analyzer - Swept SA

i RL RF CORREC [ SENSE:INT] [ ALIGN AUTO

[03:11:55 PM Aug 21, 2024

#Avg Type: RMS

Center Freq 2.462000000 GHz
, Avg|Hold: 1001100

Trig: Free Run
Atten: 26 dB

Mkr1 2.464 484 GHz

Ref 15.00 dBm

Center 2.46200 GHz

#Res BW 10 kHz #VBW 1.0 MHz Sweep 4

MSG ﬁ E STATUS

-5.450 dBm

Span 30.00 MHz
ms (10001 pts)

@@@1

Auto Tune

CenterFreq
2.462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2.477000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz
pr—
Scale Type

Lin

Log

Plot 7-24. Power Spectral Density Plot SISO ANT2 (802.11ax OFDMA — 242 Tones - Ch. 11)
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7.4.2 MIMO Power Spectral Density Measurements
reonen Data Rate ANT 1 Power ANT 2 Power | Summed MIMO Maximum
[l?/IHz] Y Channel No. | 802.11 Mode Tones [Mbps] Spectral Density | Spectral Density | Power Spectral | Permissible Power | Margin [dB] | Pass/ Fail
P [dBm] [dBm] Density [dBm] | Density [dBm / 3kHz]
2412 1 ax/be 26T MCSO0 0.32 1.82 4.15 8.00 -3.85 Pass
2437 6 ax/be 26T MCSO0 0.57 1.57 4.11 8.00 -3.89 Pass
2462 11 ax/be 26T MCSO0 0.61 1.15 3.90 8.00 -4.10 Pass
2412 1 ax/be 242T MCSO0 -6.25 -4.84 -2.47 8.00 -10.47 Pass
2437 6 ax/be 242T MCSO0 -6.09 -4.75 -2.36 8.00 -10.36 Pass
2462 11 ax/be 2421 MCSO0 -5.88 -4.80 -2.30 8.00 -10.30 Pass
Table 7-17. Conducted Power Spectral Density Measurements MIMO
(a2 Keys\ghtSpectrumAna\ﬂar Swept SA (==

SENSE:INT] [ ALIGN AUTO
#Avg Type: RMS

Avg|Hold: 1001100

[10:03:35 AM

PNO: Wide ~#—+ 1rig: Free Run
IFGain:Low Atten: 26 dB

22,2024
p Frequency

Auto Tune

CenterFreq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.427000000 GHz
||

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz

| EEE |
Scale Type

Mkr1 2.420 574 GHz

0.318 dBm

10 gB!dw Ref 15.00 dBm

Span 30.00 MHz |5 Lin

Sweep 40.67 ms (10001 pts) |

Plot 7-25. Power Spectral Density Plot MIMO ANT1 (802.11ax OFDMA - 26 Tones — Ch. 1)

Center 241200 GHz
#Res BW 10 kHz

#/BW 1.0 MHz
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' Keysight Spectrum Analyzer - Swept SA =S

T TE S0 AC | CORREC SENSE:INT] ALIGN AUTO __ [10:02:43 AM Aug 22, 2024 T
Center Freq 2.437000000 GHz ) #Avg Type: RMS A gduency,
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 26 dB

Mkr1 2.446 042 GHz Auto Tune
EﬁgBde Ref 15.00 dBm 0.572 dBm I

CenterFreq
2.437000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2.452000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.43700 GHz pan 30.00 MHz |5 Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts |

Plot 7-26. Power Spectral Density Plot MIMO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 6)

e Keysight Spectrum Analyzer - Swept SA (==

RL RE 502 AC [ CORREC SENSE:INT] ALIGN AUTO
#Avg Type: RMS Frequency
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100 ARRRAAR
IFGain:Low Atten: 26 dB

Auto Tune

10 dBidiv. Ref 15.00 dBm . ——
Log

CenterFreq
2.462000000 GHz

StartFreq
2.447000000 GHz

AL Wk e

2477000000 GHz
[

CF Step
3.000000 MHz
Auto Man

||
FreqOffset

Center 2.46200 GHz Span 30.00 MHz

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts) —l

Plot 7-27. Power Spectral Density Plot MIMO ANT1 (802.11ax OFDMA — 26 Tones — Ch. 11)
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' Keysight Spectrum Analyzer - Swept SA =S

R P SO0 AC | CORREC SENSE:INT] ALIGN AUTO __[01:14:09 PMAug 22, 2024 T
Center Freq 2.412000000 GHz ) #Avg Type: RMS . gduency,
- Wi Trig: Free Run Avg|Held: 100/100 K

Atten: 26 dB

Mkr1 2.414 478 GHz Auto Tune
E%gBJdiv Ref 15.00 dBm -6.249 dBm I

CenterFreq
2.412000000 GHz

||u by ) AT L‘ \ 2.397000000 GHz
Stop Freq
2.427000000 GHz

CF Step
3.000000 MHz
Auto Man

ol gt |
Freq Offset
0Hz

pr—
Scale Type

Center 2.41200 GHz Span 30.00 MHz | Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 4 ms (10001 pts) |

Plot 7-28. Power Spectral Density Plot MIMO ANT1 (802.11ax OFDMA - 242 Tones — Ch. 1)

o Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO___ |01:13:26 PMA
Center Freq 2.437000000 GHz ) #Avg Type: RMS . Frequency
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 26 dB

Mkr1 2.439 475 GHz Auto Tune
EﬁgBde Ref 15.00 dBm 6.092 dBm I

CenterFreq
2.437000000 GHz

PRRTORR -
el ] i b gt 2.422000000 GHz
MMWUWWWW-- —
Stop Freq

2.452000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
e
Scale Type

Center 2.43700 GHz Span 30.00 MHz |55 Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts) |

Plot 7-29. Power Spectral Density Plot MIMO ANT1 (802.11ax OFDMA — 242 Tones — Ch. 6)

MEASUREMENT REPORT Approved by:
FCC ID: ASLNP750XQA
Q (CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
. . Page 37 of 109
1M2407080057-05.A3L 07/15/2024 — 08/27/2024 | Portable Computing Device

© 2024 ELEMENT V11.1 08/28/2023
Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
ct.info@element.com.



element

' Keysight Spectrum Analyzer - Swept SA =S

R P SO0 AC | CORREC SENSE:INT] ALIGN AUTO __[01:13:00 PM Aug 22, 2024 T
Center Freq 2.462000000 GHz ) #Avg Type: RMS . gduency,
- Wi Trig: Free Run Avg|Held: 100/100 K

Atten: 26 dB

Mkr1 2.464 475 GHz Auto Tune
E%gBJdiv Ref 15.00 dBm 5884 dBm I

CenterFreq
2.462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2.477000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.46200 GHz Span 30.00 MHz | Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 4 ms (10001 pts) |

Plot 7-30. Power Spectral Density Plot MIMO ANT1 (802.11ax OFDMA - 242 Tones — Ch. 11)

o Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO | 04:20:48 PMA
Center Freq 2.412000000 GHz ) #Avg Type: RMS . Frequency
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 26 dB

Auto Tune

10 dBidiv. Ref 15.00 dBm . ——
Log

CenterFreq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.427000000 GHz
EEEE——

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
e
Scale Type

Center 2.41200 GHz Span 30.00 MHz |55 Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts) |

Plot 7-31. Power Spectral Density Plot MIMO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 1)
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' Keysight Spectrum Analyzer - Swept SA =S

N | NI S0 AC | CORREC SENSE:INT] ALIGN AUTO | 04:21:44 PM Aug 22, 2024 T
Center Freq 2.437000000 GHz ) #Avg Type: RMS A gduency,
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 26 dB

Mkr1 2.446 198 GHz Auto Tune
1.566 dBm - I

CenterFreq
2.437000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2.452000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.43700 GHz pan 30.00 MHz |5 Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts |
MSG

Plot 7-32. Power Spectral Density Plot MIMO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 6)

' Keysight Spectrum Analyzer - Swept SA ==
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.462000000 GHz ) #Avg Type: RMS 345 ¢ Frequency
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 26 dB

Auto Tune

CenterFreq
2.462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2.477000000 GHz

CF Step
3.000000 MHz
Auto Man

|
Freq Offset

Center 2.46200 GHz Span 30.00 MHz

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts) —l

Plot 7-33. Power Spectral Density Plot MIMO ANT2 (802.11ax OFDMA — 26 Tones — Ch. 11)
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' Keysight Spectrum Analyzer - Swept SA =S

RL RF 509 AC | CORREC SENSE:INT| ALIGN AUTO [05:21:51 PM Aug 22, 2024
#Avg Type: RMS Frequency

Trig: Free Run Avg|Held: 100/100
Atten: 26 dB

Mkr1 2.414 466 GHz Auto Tune
E%gBJdiv Ref 15.00 dBm -4 835 dBm I

CenterFreq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.427000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.41200 GHz Span 30.00 MHz | Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 4 ms (10001 pts) |

Plot 7-34. Power Spectral Density Plot MIMO ANT2 (802.11ax OFDMA - 242 Tones — Ch. 1)

o Keysight Spectrum Analyzer - Swept SA =
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO | 05:21:04 PMA
Center Freq 2.437000000 GHz ) #Avg Type: RMS A Frequency
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 26 dB

Mkr1 2.439 469 GHz Auto Tune
EﬁgBde Ref 15.00 dBm 4.750 dBm I

CenterFreq
2.437000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2.452000000 GHz
EEEE——

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
e
Scale Type

Center 2.43700 GHz Span 30.00 MHz |55 Lin

#Res BW 10 kHz #VBW 1.0 MHz Sweep 40.67 ms (10001 pts) |

Plot 7-35. Power Spectral Density Plot MIMO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 6)
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. Keysight Spectrum Analyzer - Swept SA

|l RL RF

Center Freq 2.462000000 GHz

CORREC

Ref 15.00 dBm

Center 2.46200 GHz

#Res BW 10 kHz

MSG ﬁ E STATUS

[05:20:10 PM Aug 22, 2024

[ SENSE:INT] [ ALIGN AUTO
#Avg Type: RMS
Trig: Free Run Avg|Held: 100/100
Atten: 26 dB

Mkr1 2.464 466 GHz

#VBW 1.0 MHz Sweep 4

-4.795 dBm

Span 30.00 MHz
ms (10001 pts)

@@@1

Auto Tune

CenterFreq
2.462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2.477000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz
pr—
Scale Type

Log Lin

Plot 7-36. Power Spectral Density Plot MIMO ANT2 (802.11ax OFDMA - 242 Tones — Ch. 11)
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@ clement

Note:

Per ANSI C63.10-2013 Section 14.3.1, the power spectral density at Antenna 1 and Antenna 2 were first measured
separately as shown in the section above. The measured values were then summed in linear power units then
converted back to dBm.

Sample MIMO Calculation:

At 2412MHz the average conducted power spectral density was measured to be 0.32 dBm for Antenna 1 and
1.82 dBm for Antenna 2.

Antenna 1 + Antenna 2 = MIMO

(0.32dBm + 1.82 dBm) = (1.08 mW + 1.52 mW) = 2.60 mW = 4.15 dBm
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7.5 Conducted Band Edge Emissions

Test Overview and Limit

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates, tone configurations, and RU indices were investigated to determine the worst-case configuration. For
the following out of band conducted emissions plots at the band edge, the EUT was set to a data rate of MCSO in
802.11ax mode as this setting produced the worst-case emissions.

The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth per the PSD procedure (Section 7.4).

Test Procedure Used

ANSI C63.10-2013 — Section 11.11.3
Test Settings
1. Start and stop frequency were set such that the band edge would be placed in the center of the plot
2. Span was set large enough so as to capture all out of band emissions near the band edge
3. RBW = 100kHz
4. VBW = 1MHz
5. Detector = Peak
6. Number of sweep points = 2 x Span/RBW
7. Trace mode = max hold
8. Sweep time = auto couple
9. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

1D B, :~ » secs &—P EUT

Figure 7-4. Test Instrument & Measurement Setup
Test Notes

None.
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7.5.1 SISO Antenna-2 Conducted Band Edge Emissions

= Keysight Spectrum Analyzer - Swept SA ==
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO ‘DZ:ZS:SS PMAug 21, 2024
#Avg Type: RMS Frequency
Center Freq 2.400000000 GHz g Type: x
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

AMKr1 -4.200 MHz Auto Tune
EO gB!dlv Ref 20.00 dBm .32 835 dB I

CenterFreq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.40000 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-37. Band Edge Plot SISO ANT2 (802.11ax OFDMA - 106 Tones — Ch. 1)

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  |02:30:04 PMAug 21, 2024 Er—
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 20.125 MHz Auto Tune
19 geiciv_Ref 20.00 dBm ez |

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz |5 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-38. Band Edge Plot SISO ANT2 (802.11ax OFDMA - 106 Tones — Ch. 11)
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o Keysight Spectrum Analyzer - Swept SA E=EE

SUTHN N SO0 AC | CORREC SENSE:INT] ALIGN AUTO __[02:30:53 PMAug 21, 2024 T
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 15.120 MHz AL
-40.196 dB|f |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

o

Freq Offset

0Hz
pr—
Scale Type

Center 248350 GHz Span 70.00 MHz |52 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-39. Band Edge Plot SISO ANT2 (802.11ax OFDMA — 106 Tones — Ch. 12)

B

Frequency

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB

AMKkr1 9.100 MHz Auto Tune
-35.085 dB M |

Center Freq
2.483500000 GHz

sm—— |
StartFreq
2.448500000 GHz
s
Stop Freq
2.518500000 GHz

i |
CF Step

7.000000 MHz
w Auto Man
| s E——

=R PRy TTI YL (UL TP ST JTRFY 8 PO 5. RS PN TN X\ YT |
“ Freq Offset
0Hz

I R N,

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts)
E STATUS

Plot 7-40. Band Edge Plot SISO ANT2 (802.11ax OFDMA - 106 Tones — Ch. 13)
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' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO _ |04:29:07 PMAug 21, 2024 Er—
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMKr1 -9.485 MHz Auto Tune
10 geiciv_Ref 20.00 dBm e e |

CenterFreq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-41. Band Edge Plot SISO ANT2 (802.11be OFDMA — 52+26 Tones — Ch. 1)

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

B

Frequency

‘D4:31 41 PMAug 21, 2024

AMKr1 17.185 MHz Auto Tune
EOgB!dw Ref 20.00 dBm -53.805 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-42. Band Edge Plot SISO ANT2 (802.11be OFDMA - 52+26 Tones — Ch. 11)
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' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  [04:32:44 PMAug 21, 2024 T
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 14.735 MHz SR
19 gBrdiv Ref 20.00 dBm -44.378 dB e—

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz

CF Step
7.000000 MHz
Auto Man

N
L R OV SRR VPO ORI | |

0Hz

pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-43. Band Edge Plot SISO ANT2 (802.11be OFDMA —52+26 Tones — Ch. 12)

B

Frequency

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB

[04:33:32 PM Aug 21,2024
4

AMKkr1 8.155 MHz Auto Tune
-39.966 dB | |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

‘,
| HMWI i E—

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

||
Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-44. Band Edge Plot SISO ANT2 (802.11be OFDMA - 52+26 Tones — Ch. 13)
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' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  |04:34:30 PMAug 21, 2024 Er—
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMKr1 -5.460 MHz Auto Tune
10 geiciv_Ref 20.00 dBm e |

T T e
e
|

0.00 (R,
o 2.365000000 GHz
™ =
Stop Freq
2.435000000 GHz

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-45. Band Edge Plot SISO ANT2 (802.11be OFDMA — 106+26 Tones — Ch. 1)

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

B

Frequency

‘D4:35:24 PMAug 21,2024

Auto Tune

10 dBidiv.  Ref 20.00 dBm . ——
Log

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-46. Band Edge Plot SISO ANT2 (802.11be OFDMA — 106+26 Tones — Ch. 11)
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' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  [04:38:52 PMAug 21, 2024 T
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 23.485 MHz Auto Tune

10 dBidiv. Ref 20.00 dBm 40 517 dB I
Log

Center Freq

2.483500000 GHz

Pnnemmmmy|

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-47. Band Edge Plot SISO ANTZ2 (802.11be OFDMA — 106+26 Tones — Ch. 12)

B

Frequency

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB

Auto Tune

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

B M o Freqotse

i s ——— |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-48. Band Edge Plot SISO ANT2 (802.11be OFDMA — 106+26 Tones — Ch. 13)
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' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO _ [03:19:30 PMAug 21, 2024 T
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkKr1 -19.845 MHz Auto Tune
10 geiciv_Ref 20.00 dBm 6 6o8 B |

CenterFreq
2.400000000 GHz
Pnnemmmmy|

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-49. Band Edge Plot SISO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 1)

B

Frequency

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB

[03:37:09 PM Aug 21,2024
4

AMKr1 27.965 MHz Auto Tune
-47.659 dB | |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

||
Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-50. Band Edge Plot SISO ANT2 (802.11ax OFDMA - 242 Tones — Ch. 11)
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' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO | 03:37:56 PMAug 21, 2024 Er—
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 22.855 MHz Auto Tune
10 geiciv_Ref 20.00 dBm N |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

e |

Freq Offset

0Hz
pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-51. Band Edge Plot SISO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 12)

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

B

Frequency

‘D3:38:47 PMAug 21,2024

AMkr1 18.235 MHz Auto Tune
EO gBde Ref 20.00 dBm 36.477 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-52. Band Edge Plot SISO ANT2 (802.11ax OFDMA - 242 Tones — Ch. 13)
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@ element

7.5.2 MIMO Antenna-1 Conducted Band Edge Emissions

= Keysight Spectrum Analyzer - Swept SA ==
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO ‘EI]:EI?:S} PMAug 22, 2024
#Avg Type: RMS Frequency
Center Freq 2.400000000 GHz g Type: x
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

AMKr1 -7.700 MHz Auto Tune
EO gB!dlv Ref 20.00 dBm -37.232 dB I

CenterFreq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i

CF Step
7.000000 MHz

Freq Offset

0Hz
R |
Scale Type

Center 2.40000 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-53. Band Edge Plot MIMO ANT1 (802.11ax OFDMA — 106 Tones — Ch. 1)

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  |01:08:44 PMAug 22, 2024 Er—
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 20.930 MHz Auto Tune
19 geiciv_Ref 20.00 dBm iz |

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz |5 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-54. Band Edge Plot MIMO ANT1 (802.11ax OFDMA - 106 Tones — Ch. 11)
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@ element

o Keysight Spectrum Analyzer - Swept SA E=EE

SUTHN N SO0 AC | CORREC SENSE:INT] ALIGN AUTO __[01:09:36 PM Aug 22, 2024 T
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 17.045 MHz AL
-42.479 dB|f |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

g 4
-' 'wnrm'nlml WW"I Il "ll'"I.W"IT"lI i'l. I‘

Center 248350 GHz Span 70.00 MHz |52 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-55. Band Edge Plot MIMO ANT1 (802.11ax OFDMA — 106 Tones — Ch. 12)

B

Frequency

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB

AMkr1 10.815 MHz Auto Tune
-38.211 dB | |

Center Freq
2.483500000 GHz

sm—— |
StartFreq
2.448500000 GHz

s
Stop Freq
2.518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

I R N,

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts)
E STATUS

Plot 7-56. Band Edge Plot MIMO ANT1 (802.11ax OFDMA — 106 Tones — Ch. 13)
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO | 03:30:33 PMAug 22, 2024 Er—
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMKr1 -9.170 MHz Auto Tune
10 geiciv_Ref 20.00 dBm S iz |

CenterFreq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-57. Band Edge Plot MIMO ANT1 (802.11be OFDMA — 52+26 Tones — Ch. 1)

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

B

Frequency

‘D}:Hl :28 PM Aug 22, 2024

AMkr1 15.645 MHz Auto Tune
EOgB!dw Ref 20.00 dBm 53.176 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-58. Band Edge Plot MIMO ANT1 (802.11be OFDMA - 52+26 Tones — Ch. 11)
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@ element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO _ |03:32:41 PMAug 22, 2024 Er—
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 15.785 MHz Auto Tune
10 geiciv_Ref 20.00 dBm e e |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-59. Band Edge Plot MIMO ANT1 (802.11be OFDMA — 52+26 Tones — Ch. 12)

B

Frequency

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

‘D}:H}:ZS PMAug 22,2024

AMkr1 13.860 MHz Auto Tune
EOgB!dw Ref 20.00 dBm 39.061 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

v | |
Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-60. Band Edge Plot MIMO ANT1 (802.11be OFDMA - 52+26 Tones — Ch. 13)
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  [03:48:26 PMAug 22, 2024 T
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 -6.090 MHz Auto Tune
10 geiciv_Ref 20.00 dBm e |

CenterFreq

(e
0.00 et PRt b wp 1 b } |
l 2.365000000 GHz

L —

Stop Freq
2.435000000 GHz

CF Step
7.000000 MHz
Auto Man

o] EE———
Freq Offset
0Hz

pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-61. Band Edge Plot MIMO ANT1 (802.11be OFDMA — 106+26 Tones — Ch. 1)

B

Frequency

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB

[03:49:41 PM Aug 22,2024
4

AMKr1 13.265 MHz Auto Tune
-50.363 dB | |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i
CF Step

7.000000 MHz
‘“ Auto Man
-““ .“vw‘ivlmwrl.wl wmw-l | | e

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-62. Band Edge Plot MIMO ANT1 (802.11be OFDMA - 106+26 Tones — Ch. 11)
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  [03:50:47 PMAug 22, 2024 T
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 14.000 MHz SR
19 gBrdiv Ref 20.00 dBm -40.043 dB e—

CenterFreq
2.483500000 GHz
Pnnemmmmy|

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-63. Band Edge Plot MIMO ANT1 (802.11be OFDMA — 106+26 Tones — Ch. 12)

B

Frequency

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB

[03:51:33 PM Aug 22, 2024
4

AMkr1 18.375 MHz Auto Tune
-37.823 dB | |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

||
Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  |01:15:34 PMAug 22, 2024 Er—
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 -5.810 MHz Auto Tune
10 geiciv_Ref 20.00 dBm A |

CenterFreq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-65. Band Edge Plot MIMO ANT1 (802.11ax OFDMA — 242 Tones — Ch. 1)

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

B

Frequency

‘EIZ:II]:42 PMAug 22,2024

AMkr1 28.840 MHz Auto Tune
EOgB!dw Ref 20.00 dBm -48.701 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
1sG | STATUS

Plot 7-66. Band Edge Plot MIMO ANT1 (802.11ax OFDMA — 242 Tones - Ch. 11)
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  [02:11:36 PMAug 22, 2024 T
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 26.075 MHz Auto Tune
10 geiciv_Ref 20.00 dBm o on |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-67. Band Edge Plot MIMO ANT1 (802.11ax OFDMA — 242 Tones — Ch. 12)

B

Frequency

e Keysight Spectrum Analyzer - Swept SA

RL RE 50Q AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS

PNO: Fast —»— 1rig: Free Run Avg|Held:>100/100

IFGain:Low Atten: 30 dB

[02:12:13 PM Aug 22, 2024
4

AMkr1 20.580 MHz Auto Tune
-36.974 dB | |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

||
Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-68. Band Edge Plot MIMO ANT1 (802.11ax OFDMA - 242 Tones — Ch. 13)
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@ element

7.5.3 MIMO Antenna-2 Conducted Band Edge Emissions

= Keysight Spectrum Analyzer - Swept SA ==
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO ‘DS:IS:DD PMAug 22, 2024
#Avg Type: RMS Frequency
Center Freq 2.400000000 GHz g Type: x
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

AMKr1 -4.200 MHz Auto Tune
EO gB!dlv Ref 20.00 dBm .33 575 dB I

CenterFreq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.40000 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-69. Band Edge Plot MIMO ANT2 (802.11ax OFDMA — 106 Tones — Ch. 1)

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO _ |05:15:55 PMAug 22, 2024 Er—
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 18.550 MHz Auto Tune
19 geiciv_Ref 20.00 dBm oo |

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

' |
Freq Offset
0Hz

pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz |5 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-70. Band Edge Plot MIMO ANT2 (802.11ax OFDMA — 106 Tones — Ch. 11)
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@ element

o Keysight Spectrum Analyzer - Swept SA E=EE

R P SO0 AC | CORREC SENSE:INT] ALIGN AUTO __[05:16:43 PMAug 22, 2024 T
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 15.610 MHz Auto Tune
10 geiciv_Ref 20.00 dBm o |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 248350 GHz Span 70.00 MHz |52 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-71. Band Edge Plot MIMO ANT2 (802.11ax OFDMA — 106 Tones — Ch. 12)

s Keysight Spectrum Analyzer - Swept SA o] )
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO E
Center Freq 2.483500000 GHz #Avg Type: RMS A feqency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

AMKr1 9.975 MHz Auto Tune
EO gB!dw Ref 20.00 dBm 35.624 dB I

Center Freq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

- -.-“Mm_wp!- N | |
e

0Hz
e

I R N,

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts)
E STATUS

Plot 7-72. Band Edge Plot MIMO ANT2 (802.11ax OFDMA — 106 Tones — Ch. 13)
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' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO | 03:59:23 PMAug 22, 2024 Er—
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 -9.065 MHz Auto Tune
10 geiciv_Ref 20.00 dBm e |

CenterFreq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-73. Band Edge Plot MIMO ANT2 (802.11be OFDMA — 52+26 Tones — Ch. 1)

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

B

Frequency

‘EI4:EII]:2I] PMAug 22,2024

AMkr1 17.675 MHz Auto Tune
EOgB!dw Ref 20.00 dBm 54,033 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Mnnm---mwm ——

0Hz

i s ——— |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-74. Band Edge Plot MIMO ANT2 (802.11be OFDMA - 52+26 Tones — Ch. 11)
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@ element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  |04:01:12 PMAug 22, 2024 Er—
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 16.065 MHz Auto Tune
10 geiciv_Ref 20.00 dBm s e |

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-75. Band Edge Plot MIMO ANT2 (802.11be OFDMA — 52+26 Tones — Ch. 12)

B

Frequency

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

‘EI4:11 :17 PMAug 22, 2024

AMkr1 11.340 MHz Auto Tune
EOgB!dw Ref 20.00 dBm -38.836 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-76. Band Edge Plot MIMO ANT2 (802.11be OFDMA - 52+26 Tones — Ch. 13)
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO | 03:55:51 PMAug 22, 2024 Er—
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 -6.265 MHz Auto Tune
10 geiciv_Ref 20.00 dBm R |

CenterFreq
2.400000000 GHz

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-77. Band Edge Plot MIMO ANT2 (802.11be OFDMA — 106+26 Tones — Ch. 1)

B

Frequency

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

‘D3:56:49 PMAug 22,2024

AMKr1 13.195 MHz Auto Tune
EOgB!dw Ref 20.00 dBm 52346 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

|
Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-78. Band Edge Plot MIMO ANT2 (802.11be OFDMA - 106+26 Tones — Ch. 11)
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@ element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO | 03:57:28 PMAug 22, 2024 Er—
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 8.505 MHz SR
19 gBrdiv Ref 20.00 dBm -40.521 dB e—

CenterFreq
2.483500000 GHz

Pnnemmmmy|
StartFreq
2.448500000 GHz
s —
Stop Freq
2.518500000 GHz

-40.0 CF Step
7.000000 MHz

BrAE—— _
N
O

Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-79. Band Edge Plot MIMO ANT2 (802.11be OFDMA — 106+26 Tones — Ch. 12)

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

B

Frequency

‘D}:SS:ID PMAug 22,2024

AMKr1 3.605 MHz Auto Tune
EO gB!dw Ref 20.00 dBm 38.521dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-80. Band Edge Plot MIMO ANT2 (802.11be OFDMA - 106+26 Tones — Ch. 13)
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  [05:24:08 PMAug 22, 2024 T
Center Freq 2.400000000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 -16.905 MHz Auto Tune
10 geiciv_Ref 20.00 dBm 8 405 A |

CenterFreq
2.400000000 GHz
Pnnemmmmy|

StartFreq
2.365000000 GHz

Stop Freq
2.435000000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

pr—
Scale Type

Center 2.40000 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |
MSG

Plot 7-81. Band Edge Plot MIMO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 1)

B

Frequency

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 30 dB

Auto Tune

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-82. Band Edge Plot MIMO ANT2 (802.11ax OFDMA — 242 Tones - Ch. 11)
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO | 05:39:06 PMAug 22, 2024 Er—
Center Freq 2.483500000 GHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low Atten: 30 dB

AMkr1 21.560 MHz Auto Tune
10 geiciv_Ref 20.00 dBm s |

0o 2.483500000 GHz
0.00 \
. 2.448500000 GHz
|

Stop Freq
2.518500000 GHz
|

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Center 2.48350 GHz Span 70.00 MHz | Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-83. Band Edge Plot MIMO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 12)

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO
Center Freq 2.483500000 GHz #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100
IFGain:Low Atten: 30 dB

B

Frequency

‘D5:4D:EII] PMAug 22,2024

AMkr1 17.045 MHz Auto Tune
EOgB!dw Ref 20.00 dBm -35.770 dB I

CenterFreq
2.483500000 GHz

StartFreq
2.448500000 GHz

Stop Freq
2518500000 GHz
i

CF Step
7.000000 MHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Center 2.48350 GHz Span 70.00 MHz |55 Lin

#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.000 ms (2001 pts) |

Plot 7-84. Band Edge Plot MIMO ANT2 (802.11ax OFDMA - 242 Tones — Ch. 13)
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@ clement

7.6  Conducted Spurious Emissions

Test Overview and Limit

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates, tone configurations, and RU indices were investigated to determine the worst-case configuration. For
the following out of band conducted emissions plots, the EUT was set to a data rate of MCSO0 in 802.11ax mode as
this setting produced the worst-case emissions.

The limit for out-of-band spurious emissions at the band edge is 30 dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth per the procedure in Section 11.11.3 of ANSI C63.10-2013.

Test Procedure Used

ANSI C63.10-2013 — Section 11.11.3
ANSI C63.10-2013 — Section 14.3.3

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to 25GHz (separated into two plots per

channel)
2. RBW =1MHz
3. VBW =3MHz
4. Detector = Peak
5. Trace mode = max hold
6. Sweep time = auto couple
7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-5. Test Instrument & Measurement Setup
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@ clement

Test Notes

1. RBW was set to 1MHz rather than 100kHz in order to increase the measurement speed.

2. The display line shown in the following plots denotes the limit at 30 dB below the fundamental emission
level measured in a 100kHz bandwidth. However, since the traces in the following plots are measured with
a 1IMHz RBW, the display line may not necessarily appear to be 30 dB below the level of the fundamental
in a 1MHz bandwidth.

3. For plots showing conducted spurious emissions near the limit, the frequencies were investigated with a
reduced RBW to ensure that no emissions were present.

4. The conducted spurious emissions were measured to relative limits. Therefore, in accordance with ANSI

C63.10-2013 Section 14.3.3, it was unnecessary to show compliance through the summation of test results
of the individual outputs.
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@ element

7.6.1 SISO Antenna-2 Conducted Spurious Emission

= Keysight Spectrum Analyzer - Swept SA ==
RL RE 50Q AC CORREC SENSE:INT] ALIGN AUTO  |01:34:26 PMAug 21, 2024
Start Freq 30.000000 MHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low #Atten: 30 dB

Frequency

Mkr1 2.403 8 GHz Auto Tune
EOgB!dw Ref 30.00 dBm 17 599 dBm I

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz
i

CF Step
997.000000 MHz
Auto Man

i s ——— |
Scale Type

Start 30 MHz Stop 10.000 GHz |[a Lin

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 18.00 ms (30001 pts) |

Plot 7-85. Conducted Spurious Plot SISO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 1)

' Keysight Spectrum Analyzer - Swept SA ==

RL RF 500 AC CORREC SENSE:INT] ALIGN AUTO | 04:04:04 PMAug 21, 2024
Start Freq 10.000000000 GHz #Avg Type: RMS 4

PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/1100

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 24.966 0 GHz Auto Tune
EOgBde Ref 10.00 dBm _41.150 dBm I
Center Freq
17.500000000 GHz
i s ——— |

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz
i
CF Step

WFWW 1.500000000 GHz
s

0Hz

i |
Scale Type

Start 10.000 GHz p Log Lin

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.00 ms (30001 pts) |

Plot 7-86. Conducted Spurious Plot SISO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 1)
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@ element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO _ [01:33:19 PMAug 21, 2024 T
Start Freq 30.000000 MHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 30 dB

Mkr1 7.481 6 GHz Auto Tune
10 geiciv_Ref 30.00 dBm T Sa |

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz
|

CF Step
997.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Start 30 MHz Stop 10.000 GHz [ Lin

#Res BW 1.0 MHz Sweep 18.00 ms (30001 pts) |
MSG

B
ALIGN AUTO

#Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100 o
IFGain:Low #Atten: 10 dB

SENSE:INT]

Mkr1 24.652 0 GHz Auto Tune
-41.948 dBm| M |

CenterFreq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz
i

CF Step
1.500000000 GHz
Auto Man

Freq Offset

0Hz
R |
Scale Type

Start 10.000 GHz p Log Lin
#Res BW 1.0 MHz #/BW 3.0 MHz

Plot 7-88. Conducted Spurious Plot SISO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 6)
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@ element

' Keysight Spectrum Analyzer - Swept SA =S

RL | __RF 500 AC | CORREC SENSE:INT] ALIGN AUTO  [01:31:58 PMAug 21, 2024 Er—
Start Freq 30.000000 MHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 30 dB

Mkr1 3.679 7 GHz Auto Tune
10 geiciv_Ref 30.00 dBm Aot Sh |

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz
|

CF Step
997.000000 MHz
Auto Man

pr—
Scale Type

Start 30 MHz Stop 10.000 GHz [ Lin

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 18.00 ms (30001 pts) |

Plot 7-89. Conducted Spurious Plot SISO ANT2 (802.11ax OFDMA - 26 Tones — Ch. 11)

' Keysight Spectrum Analyzer - Swept SA =S
RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO | 04:05:24 PMAug 21, 2024 Er—
Start Freq 10.000000000 GHz ) #Avg Type: RMS . gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100 K
IFGain:Low #Atten: 10 dB

Mkr1 24.822 0 GHz Auto Tune
19 g8iciy__Ref 10.00 dBm 41993 dBm |

CenterFreq
17.500000000 GHz
|

StartFreq
10.000000000 GHz
Vil
Stop Freq
25.000000000 GHz

CF Step
m bl i " 1.500000000 GHz

M Auto Man
sE———

Freq Offset

Start 10.000 GHz Stop 25.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.00 ms (30001 pts) |

Plot 7-90. Conducted Spurious Plot SISO ANT2 (802.11ax OFDMA — 26 Tones — Ch. 11)
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element

' Keysight Spectrum Analyzer - Swept SA =S

RL RF 500 AC | CORREC SENSE:INT] ALIGN AUTO _ [03:32:21 PMAug 21, 2024 T
Start Freq 30.000000 MHz ) #Avg Type: RMS A gduency,
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 20 dB

Mkr1 3.670 4 GHz Auto Tune
10 geiciv_Ref 20.00 dBm s 035 S |

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz
|

CF Step
997.000000 MHz
Auto Man

Freq Offset

0Hz
pr—
Scale Type

Lin

Start 30 MHz Stop 10.000 GHz |5

#Res BW 1.0 MHz Sweep 18.00 ms (30001 pts) |
MSG

B
ALIGN AUTO \D}:HZ:S? PM A

#Avg Type:RMS Frequency
PNO: Fast ~—»— 1rig: Free Run Avg|Held: 100/100
IFGain:Low #Atten: 10 dB

SENSE:INT]

Mkr1 24.687 0 GHz Auto Tune
-42.085 dBm |

CenterFreq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz
EEEE——

CF Step
1.500000000 GHz
Auto Man

Freq Offset

0Hz
e
Scale Type

Start 10.000 GHz Stop 25.000 GHz | Lin

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.00 ms (30001 pts) |
MSG

Plot 7-92. Conducted Spurious Plot SISO ANT2 (802.11ax OFDMA — 242 Tones — Ch. 1)
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